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ANNEXURE-1

Sub: Amendment to Ordinance V

[E.C Resolution No. 60/ (60-1-8) dated 03.02.2023]

Following addition be made to Appendix-lI-A to the Ordinance V (2-A) of the

Ordinances of the University;

Add the following:

Syllabi of Semester-11l of the B.Tech (Information Technology & Mathematical
Innovations) under Cluster Innovation Centre based on Under Graduate
Curriculum Framework -2022 implemented from the Academic Year 2022-23.

CLUSTER INNOVATION CENTRE

B.Tech. (Information Technology and Mathematical

Innovations)

DISCIPLINE SPECIFIC CORE COURSE -7 (DSC-7): Modeling continuous

changes through ordinary differential equations

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & Code | Credits Credit distribution of the Eligibilit | Pre-requisite
course y criteria | of the course
Lecture | Tutorial | Practical (if any)
/
Practice
DSC-7 4 3 0 1 Class Mathematics
Modeling XII pass till XII

continuous changes
through ordinary
differential
equations




Learning Objectives

Differential equations have the remarkable ability to translate the real-world problems in
mathematical language. This course enables students to study many engineering systems,
population dynamics in ecology and biology, mechanics of particles in physics, planetary models
etc. involving differential equations. The main objective of the paper is to first analyze and
understand the real-world problem through a mathematical lens and then develop the
corresponding mathematical model with differential equations in the most realistic sense. Once
governing equations are obtained, students should be able to solve them analytically and analyze
the solution in physical situations. Students will use MATHEMATICA software for the purpose
of simulation.

Learning outcomes
After completing this course, student should be able to:

e cxplain the fundamental concepts of ordinary differential equations (ODEs).

e use MATHEMATICA software to solve problems and applications of ordinary
differential equations (ODEs) and complex analysis.

e formulate real life problems as ODEs.

e use concepts of ordinary differential equations to solve physical models such as mass
spring, pendulum, alternating current circuits, etc.

e Use knowledge of ODEs, the general and particular structure of solutions and different
methods for solutions.

SYLLABUS

Unit I: Review of first order differential equations - Variable separable, homogeneous, linear,
exact differential equation - Integrating factors - Existence and uniqueness of solution

[12 hours]
Unit II: General solutions of second order differential equation - Homogeneous and non-
homogeneous differential equations with constant coefficients - Method of variation of
parameters - Method of undetermined coefficients, higher order differential equations with
constant coefficients [12 hours]
Unit III: Planar autonomous linear systems with graphical representation - Determination of
stability and classification of equilibrium of a planar nonlinear system by linearization

[9 hours]
Unit I'V: Power series solution about a regular point of an analytic ordinary differential equation
- Power series solution of Legendre and Bessel's equation - Laplace transform and its application
to differential equations [12 hours]

Practical component — The following explorations would be carried out on matrix based
numerical mathematics software [30 hours]

e Plotting of slope fields and solution curves of first order and higher order differential
equations



e Graphical analysis of solution of Population model, Pollution Model, Acceleration —
Velocity Models

e Projectile motion, Mechanical Vibrations — Motion of Simple Pendulum, Free undamped
and damped motion, Forced undamped and damped motion

e Plotting of phase plane diagrams for predator — prey model, competing species, epidemic
model and their analysis

e Innovation project

Essential/'recommended readings

1. Elementary differential equations, W. E. Boyce and R. DiPrima, John Wiley, 2005.

2. Differential equations and boundary value problems: Computing and modeling, C.H.
Edwards and D.E. Penny, Pearson education (Singapore), Pte. Ltd., 2005.

3. Advanced engineering mathematics, E. Kreyszig, John Wiley, 1999.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.

DISCIPLINE SPECIFIC CORE COURSE -8 (DSC-8): Operating Systems

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credits | Credit distribution of the course | Eligibility | Pre-
title & criteria requisite of
e Lecture | Tutorial | Practical/ t!1e course
Practice (if any)
DSC-8 4 3 0 1 Class XII DSC-3
Operating pass

Systems

Learning Objectives
The objective is to introduce students with basic concepts of Operating System, its functions and
services and to familiarize the students with various views and management policies adopted by O.S.
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as pertaining with processes, Deadlock, memory, File and I/O operations. To brief the students about
the functionality of various OS like Unix, Linux and Windows XP as pertaining to resource
management and to provide the knowledge of basic concepts towards process synchronization and
related issues.

Learning outcomes
After completing this course, student should be able to;
e Analyze the structure of OS and basic architectural components involved in OS design.
e Analyze and design the applications to run in parallel either using process or thread
models of different OS.
e Analyze the various device and resource management techniques for timesharing and
distributed systems.
e Understand the Mutual exclusion, Deadlock detection and agreement protocols of
Distributed operating system.
e Conceptualize the components involved in designing a contemporary OS.

SYLLABUS

Unit I: Overview: Operating systems — structure, operations, components, types, services, user
interfaces. System calls, system programs, system boot. [12 hours]

Unit II: Process management - Processes: concept, scheduling, operations on processes, inter-
process communications. Threads — single - and multi-threaded processes. CPU scheduling —

criteria, algorithms, multiple-processor scheduling. [12 hours]
Unit III: Process synchronization — critical-section problem, semaphores, -classic
synchronization problems, monitors. Deadlocks — characterization, deadlock prevention,
deadlock avoidance, deadlock detection, recovery from deadlock. [12 hours]
Unit IV: Memory management: Main memory — memory allocation schemes. [9 hours]
Practical component: [30 hours]

Engineering Kitchen Activity [Laboratory]:

e Write a program for implementation of Priority scheduling algorithms.
Write a program for implementation of Round Robin scheduling algorithms.
Write a program for implementation of FCFS scheduling algorithms.

Write a program for implementation of SJF scheduling algorithms.

Write a program to implement the producer — consumer problem using semaphores.
Write a program to implement IPC using shared memory.

Write a program to implement banker’s algorithm for deadlock avoidance.

Write a program to implement Threading and Synchronization Applications.
Write a simple Unix commands.

Innovation Projects



Essential/recommended readings

1. Operating System Concepts, 10th Edition, Abraham Silberschatz, Peter Baer
Galvin, Greg Gagne, John Wiley & Sons, 2009.

2. Manish Kumar Singh, Sachin Kumar, Saibal Kumar Pal, Operating Systems:
Concept Building & Problem Solving Approach, Cengage Publication, 2022.

3. John. Lions' Commentary on UNIX® 6th Edition with Source Code. John Lion, San
Jose, CA: Peer-to-Peer Communications, 1996.

4. Exokernel: An Operating System Architecture for Application-Level Resource
Management., Engler, Dawson R., M. Frans Kaashoek, and James O'Toole Jr.,
ACM Press, 1995.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.

DISCIPLINE SPECIFIC CORE COURSE -9 (DSC-9): Computer Systems

Architecture

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title | Credit | Credit distribution of the course | Eligibility | Pre-requisite
& Code s Lecture | Tutorial | Practical/ criteria | of the course
Practice (if any)
DSC-9 4 3 0 1 Class XII
Computer pass Mathematics
Systems till X1I
Architecture

Learning Objectives

The objective is to introduce students with the basic concepts of Computer and the principles
underlying systems organization, issues in computer system design, and contrasting implementations
of modern systems and to familiarize the students with a fundamental knowledge of computer
hardware and computer systems, with an emphasis on system design and performance.

Learning outcomes
After completing this course, student should be able to;

e have understanding of Computing Systems, Models & Logic, Organization &
Architecture of Memory
e have understanding of CPU, I/O Devices
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e have understanding of Distributed Computing, Parallel Architecture, Mobile Systems
Architecture

e have understanding about Deconstructing Digital Architecture of a computing devices
and study of components (Hardware/Software)

e have hands-on experience with Arduino/ARM Interface, Programming & interfacing
with Sensors and Parallel Programming using OPENMP, OpenMPI & CUDA.

SYLLABUS
Unit I: Computer arithmetic: fixed point and floating-point representation and arithmetic,
numbers conversion. Digitals circuits: Boolean algebra, logic gates, logical synthesis by

minimization of Boolean functions [12 hours]
Unit II: Combinational circuits, sequential circuits (synchronous and asynchronous).
Construction of the computer: Von Neumann Architecture [12 hours]
Unit III: Organization and architecture of memory systems, input/output systems [12 hours]
Unit I'V: Construction of the simple processor. [9 hours]
Practical component: [30 hours]

Engineering Kitchen Activity [Laboratory]:

* Logic Gate Designs

* Deconstructing Digital Architecture of a computing devices and study of components
(Hardware/Software)

* Hands on experiments with Arduino/ARM Interface

* Programming in Assembler: memory addressing, interrupts, operations on numbers bits and
tables, conditional instructions, loops, input/output

Essential/'recommended readings

1. Computer System Architecture, Morris Mano, Pearson Education, 2008

2. Computer Systems Architecture: a Networking Approach, Rob Williams, Pearson
Education, 2006

3. Advanced Computer Architecture: Parallelism, Scalability, Programmability, K. Hwang,
McGraw Hill, 2017.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.



[ COMMON POOL OF GENERIC ELECTIVES (GE) COURSES ]

NOTE: The core papers offered in the B.Tech. Course at CIC are Mathematics and
Information Technology. Therefore, the students will choose GE offered by Physics,
Chemistry, Management and Computational Biology faculty members of CIC.

GENERIC ELECTIVES (GE-3.1): Economic Behaviour

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & | Credits Credit distribution of the Eligibility | Pre- Department
Code course criteria requisit | offering the
} ) e of the | course
Lecture | Tutorial | Practical/
Practice course

GE 3.1: 4 3 1 0 Class XII NIL Manageme
Economic pass nt Faculty
Behaviour of CIC

Learning Objectives

The purpose of this course is to familiarize the student with the present day modern economics that
is both intuitive and relevant to the students. The course introduces the generally accepted concepts
of economics both at the micro and macro level. In addition to this, the purpose of this course is to
analyse how individual decision-makers, both consumers and producers and the government policies,
behave in a variety of economic environments.

Learning outcomes
After completing this course, student should be able to:

e Understand of the basic structure of the economic ecosystem.

e Conception, of how individuals and firms allocate resources and how market prices
are determined.

e Able to understand shifts in supply and demand and their implications for price and
quantity sold.

e Understand of how to analyse firms' decisions mathematically using a production
function and calculate their optimal level of production, costs, and profits.
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e Learn to model the decisions made by firm in a monopoly and an oligopoly, and the
implications of these alternate structures for consumer welfare.

e Learn to perceive the nation’s economy as a whole and compare the views of Keynes
and the classical economists.

e Learn various techniques measuring and tracking macroeconomics using GDP and CPL

e Analyse the model of full employment and use it to examine important macroeconomic
issues, such as the extent to which taxes may depress economic activity and lower the
level of GDP.

SYLLABUS

Unit I: The Economic Problem: Scarcity and Choice; Market economies and the price system;
Variables, correlation and causation; Recommending appropriate policies [9 hours]
Unit II: The supply and demand model; Elasticity of supply and demand; Market equilibrium,;
Demand curve and behaviour of consumers; Supply curve and behaviour of firms [12 hours]
Unit III: Efficiency of markets; Rise and fall of industries; Monopoly; Antitrust policy; Taxes,

transfers and income distributions [12 hours]
Unit I'V: Unemployment, inflation and interest rates; Macroeconomic theory and policies;
Measuring theoretical and actual GDP [12 hours]

Essential/recommended readings

1. Principles of Economics, J.B. Taylor and A. Weerapana, Flatworld, 9" Edition, 2021.

2. Principles of Economics, K. E. Case, R. C. Fair and S. C. Oster, Pearson Education, 13
Edition, 2019.

3. Principles of Economics, N. G. Mankiw, Cengage, 9" Edition, 2021.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.



GENERIC ELECTIVES (GE-3.2): Electronic Circuit elements and innovation lab

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE

COURSE
Course title & | Credits Credit distribution of the Eligibility | Pre- Department
Code course criteria requisit | offering the
- - e of the | course
Lecture | Tutorial | Practical/
Practice course
GE 3.2: 4 2 0 2 Class XII | Mathem | Physics/
Electronic pass atics till | Electronics
Circuit XII Faculty of
Elements CIC
and
Innovation
Lab

Learning Objectives

This module involves interactive learning of A.C. fundamentals. It helps to understand the basic
network analysis of electronic circuits. It also provides the interface to understand the working of
various electronic devices and its characteristics. Working of electronic instruments will also be
understood.

Learning outcomes

After completing this course, student should be able to;

Concepts of AC fundamentals

Good knowledge of Network Analysis

Basics of Diodes and Transistor based devices

Knowledge of instruments like CRO, Function Generator, Multimeter, etc.

SYLLABUS

Unit I: AC Fundamentals - Concept of voltage and current sources - KVL and KCL - Node

voltage analysis and method of mesh currents - Network theorems [8 hours]

Unit II: PN Junction: variants and applications - Bipolar Junction Transistor (BJT) biasing and
amplifier design - Field Effect Transistor (FET) variants — FET biasing and amplifier design
[6 hours]



Unit III: Structure and working of SCR. Structure and operation of LDR, Photo voltaic cell,
Photo diode, Photo transitors & LED [8 hours]

Unit I'V: Operational Amplifiers basics and practical circuits - Feedback and oscillator circuits
- Voltmeters-Multimeters-Function generator- Cathode ray oscilloscope - Cathode Ray Tube
[8 hours]

Practical component — [60 hours]

e Engineering Kitchen Activity (matrix based numerical mathematics software)
[Laboratory]

Characteristics of PN junction and Zener diode filters

Half wave rectifier.

Full wave rectifier with 2 diodes.

LC and Pi filters

Full wave rectifier with 4 diodes (Bridge rectifier). Input, Output and Transfer
characteristics of CE and CC Amplifier.

Amplifiers and Oscillator characteristics.

Characteristics of LDR, Photo-diode and Phototransistor.

Transfer characteristics of JFET.

Transfer characteristics of MOSFET (with depletion and enhancement mode)
Characteristics of LED with three different wavelengths.

Series voltage Regulator.

Shunt voltage Regulator.

Characteristics of Thermistor.

Essential/'recommended readings

1. Circuits and Networks - A.Sudhakar & Shyammohan S. Palli ,TMH, 2010

2. Principles of Electronics- V.K. Mehta and Rohit Mehta, S Chand &Co,2009

3. Electronic Devices and Circuit Theory-R.L.Boylestad and L.Nashelsky, Pearson Education,
2009.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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GENERIC ELECTIVES (GE-3.3): Flow of information in Living Systems

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & | Credits Credit distribution of the Eligibility | Pre- Department
Code course criteria requisit | offering the
; ; e of the | course
Lecture | Tutorial | Practical/
Practice Ot
GE 3.3 4 2 0 2 Class XII NIL Chemistry
Flow of pass / Biology
Information Faculty of
in Living CIC
Systems

Learning Objectives
This module is designed to:
Introduce students to nuclear events such as replication, transcription, translation,
condensation, repair and recombination etc.
Introduce gene regulation in prokaryotes and eukaryotes
Introduce various biophysical and biochemical techniques related to these nuclear
events
Learning Outcomes
Upon completion of the course the students will be able to:
- Understand the structure and function of DNA and RNA
- Build concept about the processes of the Central Dogma of the living systems
(replication, transcription, translation, recombination etc.)
- Develop an understanding of prokaryotic and eukaryotic gene regulation

SYLLABUS

Unit I: Structure of the nucleic acids [8 hours]
Structure and biophysical properties of the DNA and RNA, forms of DNA and RNA, DNA
binding domains, the evolution of DNA

Unit II: Replication, Transcription and Translation [8 hours]
DNA replication models, Enzymes of DNA replication, DNA replication in prokaryotes and
eukaryotes, regulation of DNA replication;

RNA polymerases, Transcription in prokaryotes, Eukaryotic transcription, Regulation of
transcription in Prokaryotes and Eukaryotes, Eukaryotic chromatin
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Ribosomes, translation in prokaryotes, translation in eukaryotes

Unit III: DNA repair and recombination [8 hours]

Energetics and accuracy of information transfer, DNA damage and repair, Molecular

recombination

Unit IV: DNA packaging and chromatin structure, regulation of gene expression in eukaryotes
[6 hours]

Practical Component [60 hours]

e Agarose gel electrophoresis of DNA/ Proteins

SDS-PAGE Electrophoresis

Polymerase Chain Reaction (PCR)

Primer design

Spectrometry

Modelling of DNA and RNA forms and motifs through computational tools

Essential/recommended readings

1 Biology, Raven et al. Tata Mc Graw —Hill, 2013
2. Biology: Global Approach. Reece et al., Pearson Educations, Global edition, 2014

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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GENERIC ELECTIVES (GE-3.4): Explorations in Living Systems

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & | Credits Credit distribution of the Eligibility | Pre- Department
Code course criteria requisit | offering the
- - e of the | course
Lecture | Tutorial | Practical/
Practice course

*GE 3.4 4 2 0 2 Class XII NIL Chemistry
Explorations pass / Biology

in Living Faculty of

Systems CIC

*GE 3.4 can be opted by students in either 379 or 4" semester.
Learning Objectives

This module is designed to:

¢ Introduce students to the living system in terms of their hierarchal organization and their

distinction from the nonliving.

e The specific objective of the module is to introduce biology even to students with no

biology background and enable them to understand living systems.
e To enthuse students with tools and techniques for studying biology.
e Introduce students to the origin and evolution of living systems

e Introduce students to the essence of model organisms for studying biology

Learning outcomes

After studying this course, the students will be able to:
e Understand the diversity and complexity of living systems
e To comprehend different fields within Bio-Sciences

e To understand experimental processes undertaken in Biology

e Will develop a philosophical understanding of the origin and evolution of living systems,

the nature of genetic materials etc.
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SYLLABUS

Unit I: Introduction and organization of living systems [6 hours]
Introduction toliving state: (living versus non-living), Hierarchy of organization of living
systems and classification (cellular, multicellular and organismic and population levels), Cell as
the unit of life.

Unit II: Origin and diversification of the living systems [8 hours]
Nature of the genetic material (DNA versus RNA), Introduction to molecular evolution, Origin
of life, Evidence of evolution, Theories of evolution, Creating living systems (synthetic cell).
Unit III: Designing living systems [8 hours]
Nature of biological processes - Approaches to study Biology: Observational and Experimental,
Physiology and Behaviour

Unit IV: Tools and materials for studying living systems [8 hours]
Observational, synthetic and reductionist approaches for studying living organisms, Microscopy,
Centrifugation and separation techniques as basic tools for studying components of living
systems, Model organisms.

Practical components [60 hours]
Basic equipment and techniques
a. Observation or permanent slides of pollens, microbes, hydra, Daphnia and bacteria
under a microscope
b. Separation techniques:
e Fraction of cell organelles through centrifugation
e Separation of chlorophyll pigments by paper chromatography
Exploring different levels of organization (using model organisms)
a. Tissue organization and diversity in cell shapes: studying through plant and animal tissues
sections
b. Inflorescence as a model of organization
c. Understanding parts of the flower
Studying cells:
a. Bacterial growth curve analysis
Genomic DNA isolation
Preparation of metaphase chromosome
Preparation of karyotypes using photographs of metaphase spreads
Demonstration of osmosis and plasmolysis

o po o

Essential/recommended readings
1. Biology, Raven et al., Tata McGraw-Hill, 2013.
2. Biology: Global Approach. Reece et al., Pearson Educations, Global edition,
2014.
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SEMESTER - II1
B.A. (Honors) Humanities & Social Sciences

Category 11

B.A. (Honors) Humanities & Social Sciences is being run under the Meta-College concept
wherein students go to constituent colleges of the University of Delhi to partly earn their
credits in addition to earning their credits from the courses run at the Cluster Innovation
Centre, towards completion of their degree.

In the 3¢ semester the DSCs, VACs, SECs, AECs, will be chosen by the students in the
constituent colleges/ centres/ departments of the University of Delhi. However, the students
will be choosing the 3" semester DSEs at CIC only. The purpose of offering these DSEs at
the Centre is to encourage students to engage with diverse social problems and work
towards their possible innovative solutions. The idea of introducing these modules is to
make students work in the field with diverse stakeholders and various social groups.
Following is the list of the DSE courses offered at the Centre.

[ DISCIPLINE SPECIFIC ELECTIVE (DSE-01A): Socially Engaging with the Human World

Credit distribution, Eligibility and Pre-requisites of the Course

Course title | Credit Credit distribution of the Eligibility | Pre-requisite of the course
& Code s course criteria
Lecture | Tutoria | Practical/
1 Practice
Socially
Engaging Knowledge of problem
with the 4 1 0 3 Class XII identification, community
Human Pass engagement, assessment
World techniques & ethics.
(DSE-01A)

Learning Objectives
e To make students learn to identify a social problem
e To make students understand the complexity and contours of a social problem.
e To design strategies and solutions using a multi-pronged trans-disciplinary approach
towards social interventions.

Learning Outcomes
On completion of the course, students will be able to —
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e learn the complexity of a social problem.
e identify relevant social problems for study.
e design strategies to address the identified social problem using innovative means.

OUTLINE OF DSE-01A

It has become imperative for us as a society to engage with issues arising out of social formations and
their interaction with social institutions. This approach is useful from an individual’s as well as society’s
perspective, specially keeping in view its implications for public policy, governance and larger social
wellbeing. This is an intervention-based module and therefore the students will be guided to identify a
problem arising out of any social, cultural, economic, political issue which has larger implications for
human society in general and Indian demography in particular. After identifying the problem, the students
will be mentored to design a feasible strategy to address the identified problem by suggesting and
practicing innovative means and tools such as organising: seminars and workshops, awareness
campaigns, dialogue with communities, publishing research and newspaper articles, producing mass
media programmes such as blogs, vlogs, documentaries/filmmaking, theatre interventions and
interventions through translations, creative writing and other creative mediums. The students will be
encouraged to involve various stakeholders, the concerting agencies and other communities pursuing
similar goals.

Theoretical Component (01 Credit) 15 hours

Theoretical concepts drawing from various strands of Humanities, Social Sciences, Science and
Technology and Public Policy discussions related to the identified social problem will be introduced to
the students through lectures, debates, seminars, workshops and classroom discussions, etc.

Practical component (if any) - 75 % 90 hours

Indicative Themes:

- Understanding social formations

- Politics of identity

- Social Institutions: issues and challenges
- Public policy and the social groups

- Social and economic policies

Note: Examination scheme and mode shall be as prescribed by the Examination Branch, University
of Delhi, from time to time.
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[ DISCIPLINE SPECIFIC ELECTIVE (DSE-01B): Gender Issues and Challenges in India ]

Credit distribution, Eligibility and Pre-requisites of the Course

Course title | Credit Credit distribution of the Eligibility | Pre-requisite of the course
& Code ) course criteria
Lecture | Tutoria | Practical/
1 Practice
Gend
ender Knowledge of problem
Issues and . . .
Class XII identification, assessment
Challenges 4 1 0 3 ) ..
) ) Pass techniques & ethics in
in India ender studies
(DSE-01B) g :

Learning Objectives

To introduce students to the concept and issues of Gender and Gender Studies.

To make students learn the issues around Gender and Gender Normativity.

To make students learn to identify a social problem arising out of Gender issues.

To train students to design strategies and solutions using a trans-disciplinary approach
towards gender issues.

Learning Outcomes

On completion of the course, students will be able to —
e understand the concepts and issues around Gender and Gender Studies.
e critically analyze Gender Normativity.
e design strategies and solutions towards gender issues.

OUTLINE OF DSE-01B

As society it has become imperative for us to study the issues arising out of complexity of gender. To
understand the complexity of gender the students not only need to engage with the recent debates related
to gender but they are also required to practically examine the normative practices associated with the
gender role. It is an intervention-based module and therefore the students will be guided to identify a
problem arising out of the complexity of gender and its larger implications for the individual and society.
After identifying the problem, the students will be mentored to design a feasible strategy to address the
identified problem by suggesting and practicing innovative means and tools such as challenging
stereotypes, organising seminars and workshops, sensitisation campaigns, dialogue with communities,
publishing research and newspaper articles, producing mass media programmes such as blogs, vlogs,
documentaries/ filmmaking, theatre interventions and interventions through translations, creative writing
and other creative mediums. The students will be encouraged to involve various stakeholders, the
concerting agencies and other communities pursuing similar goals.
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Theoretical Component (01 Credit)

15 hours

Theoretical concepts drawing from various strands of Humanities, Social Sciences, Science and
Technology and Public Policy discussions related to the identified social problem will be introduced to
the students through lectures, debates, seminars, workshops and classroom discussions, etc.

Practical component (if any) - 75 %

Indicative Themes:
Normative gender roles
Issues and challenges of LGBTQ communities
Gender rights movements
Gender as a discourse

Sexual abuse and sexual harassment

Gender and economics

Gender Identity

90 hours

Note: Examination scheme and mode shall be as prescribed by the Examination Branch, University
of Delhi, from time to time.

DISCIPLINE SPECIFIC ELECTIVE (DSE-01C): Engaging with Emerging Human Rights

Challenges

Credit distribution, Eligibility and Pre-requisites of the Course

Course title | Credit Credit distribution of the Eligibility | Pre-requisite of the course
& Code s criteria
Lecture | Tutoria | Practical/
1 Practice
Engaging
with
Emersin Knowledge of problem
BInS Class XII | identification, human rights
Human 4 1 3
] Pass and challenges, assessment
Rights techniques and ethics
Challenges q )
(DSE-01C)

Learning Objectives
To make students learn the concepts and paradigms of Human Rights and Rights-based

movements.

To mentor students in identifying causes and concerns of Rights-based movements.
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e To mentor students towards ideating and proposing solutions by involving key
stakeholders in the process concerning the issue at hand.

Learning Outcomes
On completion of the course, students will be able to —
e understand the concepts and paradigms of Human Rights and Rights-based
movements.
e identify the causes and concerns of Rights-based movements.
e ideate and propose solutions by involving key stakeholders.

OUTLINE OF DSE-01C

‘Engaging with Emerging Human Rights Challenges’ is an intervention-based paper. In this paper the
students will be guided to identify a problem arising out of Human Rights issues such as social conflicts,
human-nature conflicts, politics of rights-based movements, and movements of identity. After identifying
the problem, the students will be mentored to design a feasible strategy to address the identified problem
by suggesting and practicing innovative means and tools like challenging stereotypes, organising
seminars and workshops, sensitisation campaigns, dialogue with communities, publishing research and
newspaper articles, producing mass media programmes such as blogs, vlogs, documentaries/filmmaking,
theatre interventions and interventions through translations, creative writing and other creative
mediums. The students will be encouraged to involve various stakeholders, the concerting agencies and
other communities pursuing similar goals.

Theoretical Component (01 Credit) 15 hours
Theoretical concepts drawing from various strands of Humanities, Social Sciences, Science and
Technology and Public Policy discussions related to the identified social problem will be introduced to
the students through lectures, debates, seminars, workshops and classroom discussions, etc.
Practical component (if any) - 75 % 90 hours
Indicative Themes:

- Paradigms of human rights-based movements

- Public policy and human rights
- The stateless people and the human rights issues

Note: Examination scheme and mode shall be as prescribed by the Examination Branch, University
of Delhi, from time to time.
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DISCIPLINE SPECIFIC ELECTIVE (DSE-01D): Social Challenges and
Sensitizations Concerning Marginalised Communities

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & Code | Credit Credit distribution of the Eligibility | Pre-requisite of the
S course criteria course
Lecture | Tutoria | Practical/
1 Practice
Knowledge of
Social Challenges problem

and Sensitisations identification, rights

Concerning 4 1 0 3 Class XII of vulnerable
Marginalised Pass groups, community

Communities (DSE- engagement,

01D) assessment

techniques & ethics.

Learning Objectives
e To sensitize students about issues related to marginalized groups.
e To learn from the marginalized communities.

e To enable students to conceive and devise strategies and solutions using a trans-
disciplinary approach towards issues of the marginalized.

Learning Outcomes
On completion of the course, students will be able to —
e understand the challenges faced by marginalized groups/ communities.
e understand the various traditions and socio-cultural practices that impact the well-being
of marginalized communities.
e ideate and devise strategies and interventions aimed at achieving an inclusive society.

OUTLINE OF DSE-01D

To achieve the goal of social inclusion it is imperative for us to study the experiences of discrimination
as well as the unequal power relationships of the society. This paper will introduce the students to not
only the issues related to marginalised communities but they will also develop empathetic attitude towards
such communities. It is an intervention-based module and therefore the students will be guided to identify
a problem concerning marginalised communities such as the Scheduled Castes, Scheduled Tribes,
Women, Persons with Disabilities, Gender-minorities, and the other subaltern groups. After identifying
the problem, the students will be sensitised to understand the communication and other cultural barriers
in order to establish a meaningful dialogue with the marginalised communities aimed at achieving a
socially inclusive society. The students will be encouraged to involve various stakeholders, the concerting
agencies and other communities pursuing similar goals.
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Theoretical Component (01 Credit) 15 hours

Theoretical concepts drawing from various strands of Humanities, Social Sciences, Science and
Technology and Public Policy discussions related to the identified social problem will be introduced to
the students through lectures, debates, seminars, workshops and classroom discussions, etc.

Practical component (if any) — 75 % 90 hours

Indicative Themes:

- Issues and challenges of scheduled castes and scheduled tribes

- Issues and challenges of persons with disabilities

- Issues and challenges of religious minorities and the other subaltern groups
- Public policy and the marginalised groups

Note: Examination scheme and mode shall be as prescribed by the Examination Branch, University
of Delhi, from time to time.

DISCIPLINE SPECIFIC ELECTIVE (DSE-01E): Promoting Linguistic Plurality and
Cultural Diversity in India

Credit distribution, Eligibility and Pre-requisites of the Course

Course title | Credit Credit distribution of the Eligibility | Pre-requisite of the

& Code S course criteria course
Lecture | Tutoria | Practical/
1 Practice
Promotin
oo .g Knowledge of problem
Linguistic

identification, concepts

Plurality .
relating to culture and
and Class XII . .
4 1 0 3 cultural diversity,

Cultural Pass . :

. L. culture and identity,
Diversity in assessment techniques
India (DSE- and ethics !

01E) )

Learning Objectives
e To engage students with various cultural and linguistic traditions of India.
e To make students learn to appreciate the cultural and linguistic diversity of our
country.
e To make students conceptualize strategies to preserve the lesser-known cultural,

linguistic and traditional practices of India.
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Learning Outcomes
On completion of the course, students will be able to —

e appreciate the cultural and linguistic diversity of our country.

e engage with various cultural and linguistic traditions of India.

e conceptualize strategies to preserve the lesser-known cultural, linguistic and traditional
practices of India.

OUTLINE OF DSE-01E

India is a country of diverse traditions with myriad of languages. The aim of this paper is to make students
able to appreciate this rich cultural heritage and linguistic heterogeneity of India. Through this paper
students will also learn about the various tools, techniques and practices to preserve the lesser-known
cultures, languages and traditions of our country. This is an intervention-based module and therefore the
students will be guided to find solutions to preserve various cultural and linguistic traditions of India in
order to achieve a culturally heterogeneous and linguistically plural society. The students will be
mentored to design a feasible strategy to engage with the identified tradition by suggesting and practicing
innovative means and tools such as organising workshops, seminars and talks, awareness campaigns,
dialogue with communities, publishing research and newspaper articles, producing mass media
programmes such as blogs, vlogs, documentaries/filmmaking, theatre interventions and interventions
through translations, creative writing and other creative mediums. The students will be encouraged to
involve various stakeholders, the concerting agencies and other communities pursuing similar goals.

Theoretical Component (01 Credit) 15 hours

Theoretical concepts drawing from various strands of Humanities, Social Sciences, Science and
Technology and Public Policy discussions related to the identified social problem will be introduced to
the students through lectures, debates, seminars, workshops and classroom discussions, etc.

Practical component (if any) — 75% 90 hours

Indicative Themes:

- Exploration and promotion of cultural festivals of India
- Preservation and practice of linguistic diversity of India
- Promotion of arts and crafts

Note: Examination scheme and mode shall be as prescribed by the Examination Branch, University
of Delhi, from time to time.
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[ DISCIPLINE SPECIFIC ELECTIVE (DSE-01F): Exploration and Promotion of Heritage of ]
India

Credit distribution, Eligibility and Pre-requisites of the Course

Course title | Credit Credit distribution of the Eligibility | Pre-requisite of the course
& Code s course criteria
Lecture | Tutoria | Practical/
1 Practice
Exploration
Proz:rlll:)ition Class XII . an)wle(?ge of problem
. 4 1 0 3 identification and concepts
of Heritage Pass relating to heritage of India.
of India
(DSE-01F)

Learning Objectives
e To enable students explore the tangible and in-tangible Heritage of the Nation.
e To make students appreciate the rich heritage of India and its potential for our national
growth.
e To mentor students-led intervention to restore, preserve and promote Heritage of India.

Learning Outcomes
On completion of the course, students will be able to —
e understand the tangible and in-tangible Heritage of India.
e gauge the possible role of our National Heritage in contributing towards our
development and economy.
e design strategies that will aid in restoring, preserving and promoting Heritage of India.

OUTLINE OF DSE-01F

Through this paper the students will be able to appreciate the vast contours of our geographical, spiritual,
religious, architectural, aesthetical, musical, culinary, handicraft, and folk traditions. This is an
intervention-based module and therefore the students will be guided to explore the tangible and in-
tangible heritage of India. They will work towards promotion of our rich heritage by designing and
conducting events like Heritage Walks, Nature Walks, Curating Exhibitions, organising: workshops,
seminars and talks, awareness campaigns, dialogue with communities, publishing research and
newspaper articles, producing mass media programmes such as blogs, vlogs, documentaries/filmmaking,
theatre interventions and interventions through translations, creative writing and other creative mediums.
The students will be encouraged to involve various stakeholders, the concerting agencies and other
communities pursuing similar goals.
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Theoretical Componcent (01 Credit) 15 hours

Theoretical concepts drawing from various strands of Humanities. Social Sciences. Science and
Technology-and Public Policy discussions related to- the identified social problem will be introduced to
the students through lectures. debates. seminars. workshops and classroom discussions. ctc.

Indicative Themes:

- Promotion and preservation of lesser-known monuments
- Appreciating and promoting culinary traditions of India
* - Exploration and awareness of folk arts and traditions
- Exploration and promotion of music and dance traditions of India
- Exploring biodiversity of India

Practical component (if any) - 75 % 90 hours

Note: Examination scheme and mode shall be as prescribed by the Examination Branch, University
of Delhi, from time to time.
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ANNEXURE-2

Sub: Amendment to Ordinance V

[E.C Resolution No. 60/ (60-1-10) dated 03.02.2023]

Following addition be made to Appendix-lI-A to the Ordinance V (2-A) of the
Ordinances of the University;

Add the following:
Syllabi of Semester-Ill of Department of Education under Faculty of Education

based on Under Graduate Curriculum Framework -2022 implemented from the
Academic Year 2022-23.

FACULTY OF EDUCATION
DEPARTMENT OF EDUCATION

Category Il

B.A Programme with Education as Major

DISCIPLINE SPECIFIC CORE COURSE — 5 (DSC-5): EDUCATION IN PLURAL SOCIETY

Credit distribution, Eligibility and Prerequisites of the Course

Course Credits Credit distribution of the Eligibility criteria | Pre-requisite

title & course of the course

Code Lecture | Tutorial | Practical/ (if any)
Practice

EDUCATION | 4 3 1 0 e ClassXll"Pass |[¢ No  Pre-

IN PLURAL requisite

SOCIETY

DSC5

Learning Objectives

The Learning Objectives of this course are as follows:

e This paper attempts to introduce introduces the conceptual issues and concerns of education
in a plural society.
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It engages with the idea of diversities as well as the challenges posed by inequalities and
discrimination.

It further initiates a critical reflection on the possibilities from education.

It fosters the conceptual understanding of equality with reference to opportunity,
marginalisation, pluralism, multilingualism and patriarchy.

Learning Outcomes

On completion of this course, learners will be able to:

e Make distinction between social diversity and inequalities in education.

e Analyse the special needs and basis for additional provisions of educational
opportunities to social groups facing inequalities such as caste, class, gender,
religion and disability.

e Explain Constitutional values and provisions that enable social diversity and limit
inequality in education.

e Describe multilingualism in Indian context and critically discuss issues of language
that are relevant for a learner, with specific focus on home language and school

language.

e Locate provisions that enable linguistic diversity in education from the
Constitution.

e Identify and critically evaluate the imbalances of gender in education and
socialisation.

e Apply an empathetic understanding of diversity in educational institutions.

SYLLABUS OF DSC- 5

Unit1:

Unit 2 :

Unit 3-

Understanding Pluralism, Diversity and Inclusion (19 Hours)

Pluralism and Diversity in Indian Society: Religion, Language, Ethnicity and Culture.
The school-society interface and its representation in ‘explicit’ and ‘hidden’ curriculum.
Inequalities and Social Exclusion: Differences in access to resources and opportunities
among social groups.

Social Mobility: Aspirations, Opportunities and Challenges.

Social and Rights based approach to construction of disability and difference; Issues of
inclusion.

Language and the Learner (13 Hours)

Child’s home language; the language of school: Classroom, Textbooks.
Issues related to mother tongue, standard language, medium of education.
Understanding multilingualism.

Provisions for linguistic minority groups in the Constitution.

Gender Concerns in Education (13 Hours)



e (Gender as social category and gendered experiences of growing up.

e Gender Socialisation: Home, School and Society.

e Gender dynamics in educational contexts: Inter-sectionalities of gender, caste, class
and religion.

Suggested Projects/ Assignments: Any two

e Discuss aspirations from education, and challenges faced by the marginalised group with
reference to any of the following books/ chapters: Bhimayana or Jhoothan: A Dalit's Life
Or 'Naja goes to school and Doesn't'.

e C(iritical discussion on the film ‘Hindi Medium’.

e Talk to children of the middle school to understand how they express themselves differently
in the first and the second languages. Ask children to write a paragraph or talk about their
experiences. These narratives are to be analysed for expression, ideas and ease of
communication.

e Discuss students’ experiences of growing up as a boy/girl following a self-reading of
Krishna Kumar’s ' Growing up male'.

Note: On the basis of the above, the teacher may design his/her own relevant assignments and
projects.

Readings
Essential Reading

Agnihotri, R. (2008). Multilinguality for India. Seminar, (590).

Beiteille, A. (1983). Equality and Inequality: Theory and Practice. New Delhi : OUP.
[Chapter 6]

Bhasin, K. (2000). Understanding Gender. New Delhi: Kali for Women.

Bhatty, Z. (1988). Socialisation of the Female Muslim Child in Uttar Pradesh. In K. Chanana
(Ed.), Socialisation, Education and Women. Explorations in Gender Identity. New Delhi:
Orient Longman.

Constitution of India. Retrieved from https://www.india.gov.in/my-
government/constitution-india/constitution-india-full-text

Dube, L. (1988). On the Construction of Gender: Hindu Girls in Patrilineal India. In K.
Chanana (Ed.), Socialisation, Education and Women: Explorations in Gender Identity. New
Delhi: Orient Longman.

Dube, S. C. (1990). Indian Society. New Delhi: National Book Trust. [Chapters 1, 2, 3]
Mohanty, A. K. (n.d.). Language and Education. Retrieved from http://www.nmrc-
jnu.org/nmrc_img/NUEPA_MOHANTY Lang&Ed.ppt

Nambissan, G. B. (2004). Integrating Gender Concerns. Seminar, (536).

Nambissan, G. B. (2009). Exclusion and Discrimination in Schools: Experiences of Dalit
Children. Children, Social Exclusion and Development, 1(1). Retrieved from
http://dalitstudies.org.in/wp/wps0101.pdf



http://www.nmrc-jnu.org/nmrc_img/NUEPA_MOHANTY_Lang&Ed.ppt
http://www.nmrc-jnu.org/nmrc_img/NUEPA_MOHANTY_Lang&Ed.ppt
http://dalitstudies.org.in/wp/wps0101.pdf

Position Paper: National Focus Group on Education of Children with Special Needs. (n.d.).
NCERT.

Additional Readings

Kumar, K. (1992). Growing up Male. In What Is Worth Teaching? New Delhi: Orient
Longman.

Mohanty, A. K. (1990). Psychological Consequence of Mother-Tongue Maintenance and
Multilingualism in India. In D. P. Pattanayak (Ed.), Multilingualism in India. Clevedon, UK:
Multilingual Matters.

Position Paper: National Focus Group on Gender Issues in the Curriculum. (2005). New
Delhi: NCERT.

Position Paper: National Focus Group on Teaching of Indian Language. (2005). New Delhi:
NCERT.

Talib, M. (1998). Educating the Oppressed: Observations from a School in a Working Class
Settlement in Delhi. In S. Shukla & R. Kaul (Eds.), Education, Development and
Underdevelopment. New Delhi: Sage Publications. [pp 199-209]

Turner, B. S. (1986). Equality. Chichester: Ellis Horwood. [Chapter 6: Towards Equality]
Valmiki, O. (2003). Joothan: A Dalit’s Life (A. P. Mukherjee, Trans.). Kolkata: Bhatkal and
Sen.

Vyam, D., Vyam, S., Natarajan, S., & Anand, S. (2011). Bhimayana: Experiences of
Untouchability (1st edition). New Delhi: Navayana.

Winch, C. (2011). Civic Education, Pluralism and the Indispensable Role of the State. In K.
N. Panikkar & M. B. Nair (Eds.), Emerging Trends in Higher Education in India: Concepts
and Practices. New Delhi: Pearson Education.

Teaching Learning Process:

The Course will be taught through interactive pedagogic methods such as classroom
discussion, debates, film discussions, critical media analysis. Collaborative learning tasks,
enhancing reading comprehension of core writings in the area and developing innovative
projects. Reflective expression and learning will be encouraged.

Assessment Method

The assessment will be formative in nature and will include student participation. Individual
and group tasks and assignments will be given. Summative evaluation will be through end
semester examination.

Key words

Education, Plural Society

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.



CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & | Credit | Credit distribution of the | Eligibility criteria Pre-
Code s course requisite of
Lecture | Tutorial | Practical the course

/ (if any)
Practice

Equality 4 3 1 0 e Class XII*" Pass e No Pre-

Perspective in requisite

Education

DSC6

Learning Objectives

The Learning Objectives of this course are as follows:

e Understand the relationship between equality and education in a democratic society.

e C(ritical analysis of history of education in India with reference to equality perspective.

e Analysis of the contemporary education system and practices with reference to
equality perspective
e Understand the importance of constitutional provisions in promoting equality.

Learning Outcomes
After completion of the course student will be able to:

e Conceptualize the relational position of society, equality and education
e Understand the historical trajectories of education systems in India.

o Identify and examine various concerns and challenges in achieving equality of education

for all.
e Critically reflect and analyse different policy documents on education.
e Identify the ways to address different kinds of educational and social inequalities

SYLLABUS OF DSC- 6

Unit I: Understanding the Concept of Equality and Education (13 Hours)

¢ Understanding society, equality, system of education and their relational position
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¢ Social, cultural, political, economic and linguistic dynamics of equality and education
¢ Understanding schooling, diversity and equal opportunity

Unit 2: Equality and Education: Historical Perspective and Emerging Concerns (19 Hours)

e Education and Equality- Socio historical perspectives
e Gender, Education and Society

e Education and economically disadvantaged

e Education and socially marginalized groups

Unit 3: Towards Equality Responsive Perspective (13 Hours)
e Constitution as a source of equality for all
e Democracy, Citizenship and Education
e Dalit and gender literature to address inequalities,
e C(ritical Pedagogy for equality and education.

Practicum/ Suggested Projects / Assignments (Any Two)
e Comparative study of national curriculum frameworks (NCF2000, NCF2005,
NCF2022)
e C(ritical analysis of literature on marginalized groups.
¢ Understanding marginalised communities: Locate the communities and identify the
issues and challenges they face regarding education
e C(ritical analysis of media to understand concerns of education, equality and diversity.

Note: On the basis of the above, the teacher may design his/her own relevant projects/
assignments.

Essential/ Recommended Readings

e Ambedkar, B. R. (Bhimrao Ramji), 1891-1956. (1990). Annihilation of Caste : An
Undelivered Speech. New Delhi :Arnold Publishers,

e Bala R. & Prapanna R. (2014). Shiksha ke Naam Par. New Delhi: Yash Publication.

e Bermard, C. & Andrew, L. (2004). Education for Democratic Citizenship. Issues of
Theory and Practice. UK: Ashgate Publishing Limited.

e Bhasin, K. (1994). What is Patriarchy? New Delhi: Kali for Women

e Chanana, K. (2001). Interrogating Women'’s Education: Bounded Visions, Expanding
Horizons. Rawat: Jaipur and New Delhi.

e Chanana, K. (1988). Socialization, Education and Women. Nehru Memorial Museum
and Library: New Delhi

e Dharampal, 1922-2006. (1983). The Beautiful Tree : Indigenous Indian Education in
the Eighteenth Century. New Delhi: Biblia Impex.

e Dhillon, P. (2011). The Role of Education in the Freedom from Poverty as a Human
Right.Educational Philosophy and Theory, 43(3).



Freeman, James M. (1979). Untouchable: An Indian Life History. , London: George
Allen and Unwin.

Ghosh, S. C. (2007). History of Education in India. India: Rawat Publications.
Gutmann, A. (1995). Civic Education and Social Diversity. Ethics, 105(3): 557-579.
doi:10.1086/293727

Hunter (1882). Indian Education Commission. India.

Kumar, K. (1991). Political Agenda of Education. Delhi: Sage

MHRD (1986).National Policy on Education. India. India: Ministry of Human
Resource and Development.

MHRD (1990). Ramamurty Committee Report (1990)-Towards Enlightened and
Humane Society. India: Ministry of Human Resource and Development.

MHRD (2020). National Education Policy 2020. India: Ministry of Human Resource
and Development.

Nambissan, B. G. (1996). Equity in Education? Schooling of Dalit Children in India.
Economic and Political Weekly. (31), pg. no. 1011-1024.

NCERT (2005). National Curriculum Framework 2005 Position Paper no. 3.1 by
National Focus Group on Problems of Scheduled Caste and Scheduled Tribe Children.
India: N.C.E.R.T.

NCERT (2005). National Curriculum Framework 2005 Position Paper no.3.2 by
National Focus Group on Gender issues in Education. India: N.C.E.R.T.

Phule, M. J. (1996). Kisan Ka Kora (hindi translation by Prof Ved Kumar Vedalankar.
Mumbai: Mahatma Jyotirao Sadhane Prakashan Samiti.

Rassool, N. (2009). Equity and Social Justice Discourse in Education. In Daniel, H.,
Lauder, H, & Ports, J. (Eds). Knowledge, Values and Educational Policy. India:
Routledge.

Report of the Common School System Commission, Bihar ( 2007). India: Government
of Bihar

Sen. A. (1995). Inequality Re-examined. India: Oxford University Press.

Srivastava, R. S. (2001). Inequality and Education Security. In Dev. S. M. (Eds). Social
and Economic Security in India. India: BPR Publishers.

Audio Visual Material: Across Units

Documentary: India untouched: stories of people apart. 2007. Directed by Stalin K.
Karnan. (2021). Directed by Mari Selvara;.

He named me Malala (2015). Directed by Davis Guggenheim

India's Forgotten Children (2014). Directed by Kumar Swamy and Ela Banerjee

Teaching Learning Process:

The course will be taught through interactive pedagogic methods such as classroom discussion,
debates, film discussions, critical media analysis, collaborative learning tasks which enhance
reading comprehension of core writings in the area and innovative projects. Reflective
expression and learning will be encouraged.

Assessment Method



The assessment will be formative in nature and will factor in student’s participation. Individual
and group tasks and assignments will be given. Summative evaluation will be done through
end- semester examination.

Key words: Equality, Education

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.



Category Il

B.A. Programme with Education as Non-Major

DISCIPLINE SPECIFIC CORE COURSE — 5 (DSC-5): EDUCATION IN PLURAL SOCIETY

Credit distribution, Eligibility and Prerequisites of the Course

Course Credits Credit distribution of the Eligibility criteria Pre-requisite

title & course of the course

Code Lecture | Tutorial | Practical/ (if any)
Practice

EDUCATION | 4 3 1 0 e Class XII*" Pass e No Pre-

IN PLURAL requisite

SOCIETY

DSC5

Learning Objectives

The Learning Objectives of this course are as follows:

e This paper attempts to introduce introduces the conceptual issues and concerns of education

in a plural society.

e It engages with the idea of diversities as well as the challenges posed by inequalities and

discrimination.

o [t further initiates a critical reflection on the possibilities from education.
o It fosters the conceptual understanding of equality with reference to opportunity,
marginalisation, pluralism, multilingualism and patriarchy.

Learning Outcomes

On completion of this course, learners will be able to:

e Make distinction between social diversity and inequalities in education.

Analyse the special needs and basis for additional provisions of educational
opportunities to social groups facing inequalities such as caste, class, gender,
religion and disability.

Explain Constitutional values and provisions that enable social diversity and limit
inequality in education.

Describe multilingualism in Indian context and critically discuss issues of language
that are relevant for a learner, with specific focus on home language and school
language.

Locate provisions that enable linguistic diversity in education from the
Constitution.

Identify and critically evaluate the imbalances of gender in education and
socialisation.

Apply an empathetic understanding of diversity in educational institutions.



SYLLABUS OF DSC- 5

Unit 1 : Understanding Pluralism, Diversity and Inclusion (19 Hours)

Pluralism and Diversity in Indian Society: Religion, Language, Ethnicity and Culture.
The school-society interface and its representation in ‘explicit’ and ‘hidden’ curriculum.
Inequalities and Social Exclusion: Differences in access to resources and opportunities
among social groups.

Social Mobility: Aspirations, Opportunities and Challenges.

Social and Rights based approach to construction of disability and difference; Issues of
inclusion.

Unit 2 : Language and the Learner (13 Hours)

e Child’s home language; the language of school: Classroom, Textbooks.
e Issues related to mother tongue, standard language , medium of education.
e Understanding multilingualism.
e Provisions for linguistic minority groups in the Constitution.
Unit 3- Gender Concerns in Education (13 Hours)

Gender as social category and gendered experiences of growing up.

Gender Socialisation: Home, School and Society.

Gender dynamics in educational contexts: Inter-sectionalities of gender, caste, class
and religion.

Suggested Projects/ Assignments: Any two

e Discuss aspirations from education, and challenges faced by the marginalised group with
reference to any of the following books/ chapters: Bhimayana or Jhoothan: A Dalit's Life
Or 'Naja goes to school and Doesn't'.

e (ritical discussion on the film ‘Hindi Medium’.

e Talk to children of the middle school to understand how they express themselves differently
in the first and the second languages. Ask children to write a paragraph or talk about their
experiences. These narratives are to be analysed for expression, ideas and ease of
communication.

e Discuss students’ experiences of growing up as a boy/girl following a self-reading of
Krishna Kumar’s ' Growing up male'.

Note: On the basis of the above, the teacher may design his/her own relevant assignments and
projects.
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Readings
Essential Reading

e Agnihotri, R. (2008). Multilinguality for India. Seminar, (590).

e Beiteille, A. (1983). Equality and Inequality: Theory and Practice. New Delhi : OUP.
[Chapter 6]

e Bhasin, K. (2000). Understanding Gender. New Delhi: Kali for Women.

e Bhatty, Z. (1988). Socialisation of the Female Muslim Child in Uttar Pradesh. In K. Chanana
(Ed.), Socialisation, Education and Women. Explorations in Gender Identity. New Delhi:
Orient Longman.

e Constitution of India. Retrieved from https://www.india.gov.in/my-
government/constitution-india/constitution-india-full-text

e Dube, L. (1988). On the Construction of Gender: Hindu Girls in Patrilineal India. In K.
Chanana (Ed.), Socialisation, Education and Women: Explorations in Gender Identity. New
Delhi: Orient Longman.

e Dube, S. C. (1990). Indian Society. New Delhi: National Book Trust. [Chapters 1, 2, 3]

e Mohanty, A. K. (n.d.). Language and Education. Retrieved from http://www.nmrc-
jnu.org/nmrc_img/NUEPA_MOHANTY Lang&Ed.ppt

e Nambissan, G. B. (2004). Integrating Gender Concerns. Seminar, (536).

e Nambissan, G. B. (2009). Exclusion and Discrimination in Schools: Experiences of Dalit
Children. Children, Social Exclusion and Development, 1(1). Retrieved from
http://dalitstudies.org.in/wp/wps0101.pdf

e Position Paper: National Focus Group on Education of Children with Special Needs. (n.d.).
NCERT.

Additional Readings

e Kumar, K. (1992). Growing up Male. In What Is Worth Teaching? New Delhi: Orient
Longman.

e Mohanty, A. K. (1990). Psychological Consequence of Mother-Tongue Maintenance and
Multilingualism in India. In D. P. Pattanayak (Ed.), Multilingualism in India. Clevedon, UK:
Multilingual Matters.

e Position Paper: National Focus Group on Gender Issues in the Curriculum. (2005). New
Delhi: NCERT.

e Position Paper: National Focus Group on Teaching of Indian Language. (2005). New Delhi:
NCERT.

e Talib, M. (1998). Educating the Oppressed: Observations from a School in a Working Class
Settlement in Delhi. In S. Shukla & R. Kaul (Eds.), Education, Development and
Underdevelopment. New Delhi: Sage Publications. [pp 199-209]

e Turner, B. S. (1986). Equality. Chichester: Ellis Horwood. [Chapter 6: Towards Equality]

e Valmiki, O. (2003). Joothan: A Dalit’s Life (A. P. Mukherjee, Trans.). Kolkata: Bhatkal and
Sen.

e Vyam, D., Vyam, S., Natarajan, S., & Anand, S. (2011). Bhimayana: Experiences of
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http://www.nmrc-jnu.org/nmrc_img/NUEPA_MOHANTY_Lang&Ed.ppt
http://www.nmrc-jnu.org/nmrc_img/NUEPA_MOHANTY_Lang&Ed.ppt
http://dalitstudies.org.in/wp/wps0101.pdf

Untouchability (1st edition). New Delhi: Navayana.

Winch, C. (2011). Civic Education, Pluralism and the Indispensable Role of the State. In K,
N. Panikkar & M. B. Nair (Eds.), Emerging Trends in Higher Education in India: Concepts
and Practices. New Delhi: Pearson Education.

Teaching Learning Process:

The Course will be taught through interactive pedagogic methods such as classroom
discussion, debates, film discussions, critical media analysis. Collaborative learning tasks,
enhancing reading comprehension of core writings in the area and developing innovative
projects. Reflective expression and learning will be encouraged.

Assessment Method

The assessment will be formative in nature and will include student participation. Individual
and group tasks and assignments will be given. Summative evaluation will be through end
semester examination.

Key words

Education, Plural Sbciety

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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ANNEXURE-3

Sub: Amendment to Ordinance V

[E.C Resolution No. 60/ (60-1-7/) dated 03.02.2023]

Following addition be made to Appendix-lI-A to the Ordinance V (2-A) of the
Ordinances of the University;

Add the following:

Syllabi of Semester-lll of the following departments under Faculty of Mathematical
Sciences based on Under Graduate Curriculum Framework -2022 implemented
from the Academic Year 2022-23.

FACULTY OF MATHEMATICAL SCIENCES

DEPARTMENT OF COMPUTER SCIENCE

BSC. (HONS.) COMPUTER SCIENCE

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title | Credits | Credit distribution of the course | Eligibility | Pre-requisite of
& Code criteria the course
Lecture | Tutorial | Practical/ (if any)
Practice
DSC07 4 3 0 1 Passed Programming
Data 12th class using
Structures with Python/Object
Oriented
Mathema p :
. rogramming
tics with C++




Learning Objectives

The course aims at developing the ability to use basic data structures like arrays, stacks,
queues, lists, and trees to solve problems. C++ is chosen as the language to implement the
implementation of these data structures.

Learning outcomes

On successful completion of the course, students will be able to:

Compare two functions for their rates of growth.

Understand abstract specification of data-structures and their implementation.
Compute time and space complexity of operations on a data-structure.

Identify the appropriate data structure(s) for a given application and understand the
trade-offs involved in terms of time and space complexity.

e Apply recursive techniques to solve problems.

SYLLABUS OF DSC-7

Unit 1 (9 hours)

Growth of Functions, Recurrence Relations: Functions used in analysis, asymptotic
notations, asymptotic analysis, solving recurrences using recursion trees, Master Theorem.

Unit 2 (16 hours)

Arrays, Linked Lists, Stacks, Queues: Arrays: array operations, applications, two-
dimensional arrays, dynamic allocation of arrays; Linked Lists: singly linked lists, doubly
linked lists, circularly linked lists, Stacks: stack as an ADT, implementing stacks using arrays,
implementing stacks using linked lists, applications of stacks; Queues: queue as an ADT,
implementing queues using arrays, implementing queues using linked lists,. Time complexity
analysis.

Unit 3 (5 hours)
Recursion: Recursive functions, linear recursion, binary recursion.
Unit 4 (6 hours)

Trees, Binary Trees: Trees: definition and properties, tree traversal algorithms, and their time
complexity analysis; binary trees: definition and properties, traversal of binary trees, and their
time complexity analysis.

Unit 5 (7 hours)

Binary Search Trees, Balanced Search Trees: Binary Search Trees: insert, delete, search
operations, time complexity analysis of these operations; Balanced Search Trees: insert, search
operations, time complexity analysis of these operations. Time complexity analysis.

Unit 6 (2 hours)



Binary Heap: Binary Heaps: heaps, heap operations.

Essential/recommended readings

1. Goodrich, M.T., Tamassia, R., & Mount, D., Data Structures and Algorithms Analysis
in C++, 2« edition, Wiley, 2011.

2. Cormen, T.H., Leiserson, C.E., Rivest, R. L., Stein C. Introduction to Algorithms,
4+ edition, Prentice Hall of India, 2022.

Additional references

1. Sahni, S. Data Structures, Algorithms and applications in C++, 2« edition,
Universities Press, 2011.

2. Langsam Y., Augenstein, M. J., & Tanenbaum, A. M. Data Structures Using C and
C++, Pearson, 2009.

Practical List (If any): (30 Hours)

Practical exercises such as

1. Write a program to implement singly linked list as an ADT that supports the following
operations:
(i) Insert an element x at the beginning of the singly linked list
(ii) Insert an element x at i position in the singly linked list
(iii) Remove an element from the beginning of the singly linked list
(iv) Remove an element from i position in the singly link

(v) Search for an element x in the singly linked list and return its pointer
(vi) Concatenate two singly linked lists

2. Write a program to implement doubly linked list as an ADT that supports the following
operations:
(i) Insert an element x at the beginning of the doubly linked list
(i) Insert an element x at i position in the doubly linked list
(iii) Insert an element x at the end of the doubly linked list
(iv) Remove an element from the beginning of the doubly linked list
(v) Remove an element from i position in the doubly linked list.

(vi) Remove an element from the end of the doubly linked list
(vii) Search for an element x in the doubly linked list and return its pointer
(viii) Concatenate two doubly linked lists

3. Write a program to implement circular linked list as an ADT which supports the
following operations:
(i) Insert an element x at the front of the circularly linked list
(ii) Insert an element x after an element y in the circularly linked list
(iii) Insert an element x at the back of the circularly linked list
(iv) Remove an element from the back of the circularly linked list
(v) Remove an element from the front of the circularly linked list
(vi) Remove the element x from the circularly linked list
(vii)Search for an element x in the circularly linked list and return its pointer



(viii) Concatenate two circularly linked lists

4. Implement a stack as an ADT using Arrays.

W

Implement a stack as an ADT using the Linked List ADT.

6. Write a program to evaluate a prefix/postfix expression using stacks.

=~

*x

g

following operations:
(i) Insert an element x
(ii) Delete an element x
(iii) Search for an element x in the BST and change its value to y and then place the node
with value y at its appropriate position in the BST
(iv) Display the elements of the BST in preorder, inorder, and postorder traversal
(v) Display the elements of the BST in level-by-level traversal
(vi) Display the height of the BST

Implement Queue as an ADT using the circular Arrays.

Implement Queue as an ADT using the Circular Linked List ADT.

10. Write a program to implement a balanced search tree as an ADT.

Write a program to implement Binary Search Tree as an ADT which supports the

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.

Credit distribution, Eligibility and Prerequisites of the Course

Course title | Credits | Credit distribution of the course | Eligibility | Pre-requisite of
& Code criteria the course
Lecture | Tutorial | Practical/ (if any)
Practice
DSCO08 |4 3 0 1 Passed Programming
Operating 12th class using
Systems with Python/Object
Oriented
Mathema p :
. rogramming
tics with C++,
Computer
System
Architecture




Learning Objectives

The course provides concepts that underlie all operating systems and are not tied to any
particular operating system. The emphasis is on explaining the need and structure of an
operating system using its common services such as process management (creation,
termination etc.), CPU Scheduling, Process Synchronization, Handling Deadlocks, main
memory management, virtual memory, secondary memory management. The course also
introduces various scheduling algorithms, structures, and techniques used by operating systems
to provide these services.

Learning outcomes
On successful completion of the course, students will be able to:

o Describe the need of an operating system and define multiprogramming and
Multithreading concepts.

e Implement the process synchronization service (Critical Section, Semaphores), CPU
scheduling service with various algorithms.

e Implement Main memory Management (Paging, Segmentation) algorithms, Handling
of Deadlocks

e Identify and appreciate the File systems Services, Disk Scheduling service

SYLLABUS OF DSC-8

Unit 1 (6 hours)

Introduction: Operating Systems (OS) definition and its purpose, Multiprogrammed and Time
Sharing Systems, OS Structure, OS Operations: Dual and Multi-mode, OS as resource
manager.

Unit 2 (9 hours)

Operating System Structures: OS Services, System Calls: Process Control, File
Management, Device Management, and Information Maintenance, Inter-process
Communication, and Protection, System programs, OS structure- Simple, Layered,
Microkernel, and Modular.

Unit 3 (10 hours)

Process Management: Process Concept, States, Process Control Block, Process Scheduling,
Schedulers, Context Switch, Operation on processes, Threads, Multicore Programming,
Multithreading Models, PThreads, Process Scheduling Algorithms: First Come First
Served, Shortest-Job-First, Priority & Round-Robin, Process Synchronization: The critical-
section problem and Peterson’s Solution, Deadlock characterization, Deadlock handling.

Unit 4 (11 hours)

Memory Management: Physical and Logical address space, Swapping, Contiguous memory
allocation strategies - fixed and variable partitions, Segmentation, Paging.

Virtual Memory Management: Demand Paging and Page Replacement algorithms: FIFO Page
Replacement, Optimal Page replacement, LRU page replacement.



Unit 5 (9 hours)

File System: File Concepts, File Attributes, File Access Methods, Directory Structure: Single-
Level, Two-Level, Tree-Structured, and Acyclic-Graph Directories.

Mass Storage Structure: Magnetic Disks, Solid-State Disks, Magnetic Tapes, Disk Scheduling
algorithms: FCFS, SSTF, SCAN, C-SCAN, LOOK, and C-LOOk Scheduling.

Essential/recommended readings

1. Silberschatz, A., Galvin, P. B., Gagne G. Operating System Concepts, 9+ edition, John
Wiley Publications, 2016.
2. Tanenbaum, A. S. Modern Operating Systems, 3« edition, Pearson Education, 2007.
3. Stallings, W. Operating Systems: Internals and Design Principles, 9+ edition,
Pearson Education, 2018.

Additional References

1.  Dhamdhere, D. M., Operating Systems: A Concept-based Approach, 2+ edition,
Tata McGraw-Hill Education, 2017.
2. Kernighan, B. W., Rob Pike, R. The Unix Programming Environment, Englewood
Cliffs, NJ: Prentice-Hall, 1984,
Suggested Practical List (If any): (30 Hours)
Practical exercises such as
1. Execute various Linux commands for:
i. Information Maintenance: wc, clear, cal, who, date, pwd
ii. File Management: cat, cp, rm, mv, cmp, comm, diff, find, grep, awk
iii. Directory Management : cd, mkdir, rmdir, Is
2. Execute various Linux commands for:
i. Process Control: fork, getpid, ps, kill, sleep
i1. Communication: Input-output redirection, Pipe
iii. Protection Management: chmod, chown, chgrp
3. Write a programme (using fork() and/or exec() commands) where parent and child
execute:
1. same program, same code.
il. same program, different code.
iii. Before terminating, the parent waits for the child to finish its task.
4. Write a program to to report behaviour of Linux kernel including kernel version,

CPU type and model. (CPU information)



5. Write a program to report behaviour of Linux kernel including information on 19

configured memory, amount of free and used memory. (Memory information)

6. Write a program to copy files using system calls.

7. Use an operating system simulator to simulate operating system tasks.

8. Write a program to implement scheduling algorithms FCFS/ SJF/ SRTF/ non-

preemptive scheduling algorithms.

9. Write a program to calculate the sum of n numbers using Pthreads. A list of n numbers

is divided into two smaller lists of equal size, and two separate threads are used to sum

the sublists.

10. Write a program to implement first-fit, best-fit and worst-fit allocation strategies.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & | Credits Credit distribution of the Eligibility | Pre-requisite of
Code course criteria the course (if
any)
Lectur | Tutorial | Practical/
e Practice
DSCo09 4 3 0 1 Passed | Programming
Numerical 12th class | using
Optimization with Python/Object
Oriented
Mathema P :
. rogramming
ties | with C++

Learning Objectives
The course aims to provide students with the experience of mathematically formulating a large
variety of optimization/decision problems emerging out of various fields like data science,
machine learning, business, and finance. The course focuses on learning techniques to optimize
problems in order to obtain the best possible solution.

Learning outcomes
At the end of the course, students will be able to:
e Mathematically formulate the optimization problems using the required number of
independent variables.

e Define constraint functions on a problem.

Check the feasibility and optimality of a solution.
e Apply conjugate gradient method to solve the problem.




SYLLABUS OF DSC-9
Unit 1 (6 hours)

Introduction: Mathematical Formulation using example, Continuous versus Discrete
Optimization, Constrained and Unconstrained Optimization, Global and Local Optimization,
Stochastic and Deterministic Optimization, Convexity, Optimization Algorithms

Unit 2 (14 hours)

Fundamentals of Unconstrained Optimization: Concept of a Solution - Recognizing a Local
Minimum, Nonsmooth Problems, Overview of Algorithms - Two Strategies: Line Search and
Trust Region, Search Directions for Line Search Methods, Models for Trust-Region Methods,
Scaling. Line Search - Convergence of Line Search Methods, Rate of Convergence -
Convergence Rate of Steepest Descent; Newton’s Method, Quasi-Newton Methods. Trust
Region - The Cauchy Point Algorithm; Global Convergence - Reduction Obtained by the
Cauchy Point; Convergence to Stationary Points.

Unit 3 (7 hours)

Conjugate Gradient Methods: Basic Properties of the Conjugate Gradient Method, A
Practical Form of the Conjugate Gradient Method, and Rate of Convergence

Unit 4 (8 hours)

Calculating Derivatives: Finite-Difference Derivative Approximations, Approximating the
Gradient, Approximating a Sparse Jacobian, Approximating the Hessian, Approximating a
Sparse Hessian

Unit 5 (10 hours)

Theory of Constrained Optimization: Local and Global Solutions, Smoothness, Examples -
A Single Equality Constraint, A Single Inequality Constraint, Two Inequality Constraints,
Tangent Cone and Constraint Qualifications, First-Order Optimality Condition, Second-Order
Conditions - Second-Order Conditions and Projected Hessians. Linear and non-linear
constrained optimization, augmented Lagrangian Method

Essential/recommended readings

1. J. Nocedal and S.J. Wright, Numerical Optimization, 2nd edition, Springer Series in
Operations Research, 2006.
2. A, Mehra, S Chandra, Jayadeva, Numerical Optimization with Applications, Narosa
Publishing House, New Delhi, 2009,
Additional References

1. R. W. Hamming, Numerical Methods for Scientists and Engineers, 2nd edition, Dover
Publications, 1986.

2. Q.Kong, T. Siauw, A. Bayen, Python Programming and Numerical Methods: A Guide
for Engineers and Scientists, 1st edition, 2020.



Suggested Practical List (If any) :(30 Hours)
Practical exercises such as
Write a program to implement the following methods:

Constrained and Unconstrained Optimization, Global and Local Optimization, Line Search and
Trust Region, Convergence of Line Search Methods, Rate of Convergence - Convergence Rate
of Steepest Descent, Newton’s Method, Quasi-Newton Methods, The Cauchy Point algorithm,
Finite-Difference Derivative Approximations, Convergence to Stationary Points, Conjugate
Gradient Method, Rate of Convergence, Approximating a Sparse Jacobian, Approximating the
Hessian, Approximating a Sparse Hessian, First-Order Optimality Condition, Second-Order
Conditions - Second-Order Conditions, and Projected Hessians. Linear and non-linear
constrained optimization Augmented Lagrangian Methods.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.



Computer Science Courses for Undergraduate Programme of study with Computer
Science discipline Elective

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & | Credits | Credit distribution of the course | Eligibility | Pre-requisite
Code . . criteria of the course
Lecture | Tutorial Pracqcal/ (if any)
Practice
Data Analysis | 4 3 0 1 Pass in | Programming
and Xl class | using Python/
Visualization Class XI-XII
(DAV) Cqmputer
Science/ Class
XI-XII
Informatics
Practices

Learning Objectives

This course is designed to introduce the students to real-world data analysis problems, the use
of statistics to get a deterministic view of data, and interpreting results in the field of
exploratory data science using Python. This course is the first in the “Data Science” pathway
and builds the foundation for three subsequent courses in the pathway.

Learning outcomes

On successful completion of the course, students will be able to:

Apply descriptive statistics to obtain a deterministic view of data
Perform data handling using Numpy arrays

Load, clean, transform, merge, and reshape data using Pandas
Visualize data using Pandas and matplot libraries

5. Solve real world data analysis problems

P

SYLLABUS OF DSE
Unit 1 (10 hours)

Introduction to basic statistics and analysis: Fundamentals of Data Analysis, Statistical
foundations for Data Analysis, Types of data, Descriptive Statistics, Correlation and
covariance, Linear Regression, Statistical Hypothesis Generation and Testing, Python
Libraries: NumPy, Pandas, Matplotlib
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Unit 2 (8 hours)

Array manipulation using Numpy: Numpy array: Creating Numpy arrays; various data
types of Numpy arrays, indexing and slicing, swapping axes, transposing arrays, data
processing using Numpy arrays.

Unit 3 (12 hours)

Data Manipulation using Pandas: Data Structures in Pandas: Series, DataFrame, Index
objects, Loading data into Pandas data frame, Working with DataFrames: Arithmetics,
Statistics, Binning, Indexing, Reindexing, Filtering, Handling missing data, Hierarchical
indexing, Data wrangling: Data cleaning, transforming, merging and reshaping

Unit 4 (8 hours)

Plotting and Visualization: Using Matplotlib to plot data: figures, subplots, markings, color
and line styles, labels and legends, Plotting functions in Pandas: Line, bar, Scatter plots,
histograms, stacked bars, Heatmap

Unit 5 (7 hours)

Data Aggregation and Group operations: Group by mechanics, Data aggregation, General
split-apply-combine, Pivot tables and cross tabulation

Essential/recommended readings

1. McKinney W. Python for Data Analysis: Data Wrangling with Pandas, NumPy and
IPython, 2~ edition, O’Reilly Media, 2018.

2. Molin S. Hands-On Data Analysis with Pandas, Packt Publishing, 2019.

3. Gupta S.C., Kapoor V.K. Fundamentals of Mathematical Statistics,12+ edition, Sultan
Chand & Sons, 2020.

Additional References

1. Chen D. Y. Pandas for Everyone: Python Data Analysis, First edition, Pearson
Education, 2018.
2. Miller J.D. Statistics for Data Science, Packt Publishing Limited, 2017.

Suggested Practical List (If any): (30 Hours)
Practical exercises such as

Use a dataset of your choice from Open Data Portal (https:// data.gov.in/, UCI repository) or
load from scikit, seaborn library for the following exercises to practice the concepts learnt.
1.  Load a Pandas dataframe with a selected dataset. Identify and count the missing values
in a dataframe. Clean the data after removing noise as follows
a) Drop duplicate rows.
b) Detect the outliers and remove the rows having outliers
c) Identify the most correlated positively correlated attributes and negatively correlated
attributes
11



2. Import iris data using sklearn library or (Download IRIS data from:
https://archive.ics.uci.edu/ml/datasets/iris or import it from sklearn.datasets)
i. Compute mean, mode, median, standard deviation, confidence interval and
standard error for each feature
ii. Compute correlation coefficients between each pair of features and plot heatmap
iii. Find covariance between length of sepal and petal
iv. Build contingency table for class feature

3. Load Titanic data from sklearn library , plot the following with proper legend and axis
labels:

a. Plot bar chart to show the frequency of survivors and non-survivors for male
and female passengers separately

. Draw a scatter plot for any two selected features

. Compare density distribution for features age and passenger fare

. Use a pair plot to show pairwise bivariate distribution

o o o

4. Using Titanic dataset, do the following
a. Find total number of passengers with age less than 30
b. Find total fare paid by passengers of first class
c. Compare number of survivors of each passenger class

5. Download any dataset and do the following
a. Count number of categorical and numeric features
b. Remove one correlated attribute (if any)
c. Display five-number summary of each attribute and show it visually

Project: Students are encouraged to work on a good dataset in consultation with their faculty
and apply the concepts learned in the course.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & | Credits Credit distribution of the | Eligibility | Pre-requisite of

Code course criteria the course (if
any)
Lec | Tutorial | Practical/
ture Practice
Microprocessors | 4 3 0 1 Pass in X1l | Computer
class | System
Architecture

12



Learning Objectives

This course introduces the internal architecture, programming models of Intel Microprocessors
(8086 - Pentium) and assembly language programming. Students will also learn interfacing of
memory and I/O devices with microprocessors.

Learning outcomes
On successful completion of the course, students will be able to:

e Describe the internal architecture of Intel microprocessors.
e Define and implement interfaces between the microprocessor and the devices.

e Write assembly language programs.
SYLLABUS OF DSE

Unit 1 (5 hours)

Microprocessor Architecture: Internal Architecture, Programming Model, Addressing
Modes, Data Movement Instructions

Unit 2 (7 hours)

Microprocessor programming: Register Organization, instruction formats, Program
control instructions, assembly language.

Unit 3 (10 hours)

Interfacing: Bus timings, Memory address decoding, cache memory and cache controllers,
I/O interface, keyboard, timer, Interrupt controller, DMA controller, video controllers,
communication interfaces.

Unit 4 (7 hours)

Data transfer schemes: Synchronous data transfer, asynchronous data transfer, interrupt
driven data transfer, DMA mode data transfer.

Unit 5 (8 hours)

Microprocessor controllers: /O controllers, interrupt controller, DMA controller,
USART controller.

Unit 6 (8 hours)

Advanced microprocessor architecture: CISC architecture, RISC architecture,
superscalar architecture, multicore architecture.

Essential/recommended readings

1. Brey, B.B. The Intel Microprocessors: Architecture, Programming and Interfacing,
8= edition, Pearson education, 2009.
13



2.

Triebel, W.A., & Singh, A. The 8088 and 8086 Microprocessors Programming,
Interfacing, Software, Hardware and Applications, 4+ edition, Pearson education,
2002.

Additional References

1.

Ramesh S Gaonkar Microprocessor architecture, programming, and applications
with the 8085, 6»edition, Penram International Publishing, 2013.

Suggested Practical List (If any): (30 Hours)

Practical exercises such as

ASSEMBLY LANGUAGE PROGRAMMING

1.
2.
3.

Write a program to print ‘Hello World’.

Write a program to print two strings on two different lines.

Write a program to take a single digit number from the user and print that number on
the console.

Write a program to compare two single digit numbers and check if they are equal or
not.

Write a program for 8-bit addition of two single digit numbers. Show the result after
ASCII adjust.

Write a program for 16-bit addition of two double digit numbers. Show the result after
ASCII adjust.

Write a program for 16-bit BCD addition.

Write a program for 32-bit BCD addition and subtraction.

Write a program for 32-bit Binary addition,subtraction,multiplication and division.

. Write a program for Binary to ASCII conversion.

. Write a program for ASCII to Binary conversion.

. Write a program to take input in an array and print it on the console.

. Write a program to sort an array using bubble sort.

. Write a program to perform linear search in an array.

. Write a program to perform binary search in an array.

. Write a program to add and subtract two arrays.

. write programs to interface a microprocessor with external devices such as a keyboard

and elevator.

Note: Examination scheme and mode shall be as prescribed by the
Examination Branch, University of Delhi, from time to time.
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(Computer Science Courses for Undergraduate Programme of study with Computer
Science discipline as one of the three Core Disciplines)

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & Code | Credits | Credit distribution of the course | Eligibility |Pre-requisite
criteria |of the course
Lecture | Tutorial Practical/ i)
Practice
DSE 01a PYTHON 4 3 0 1 [Pass in Class NIL

Programming for
Data Handling

XII

Learning Objectives

The course introduces students to the concept of data handling using files and GUI designing.
This would equip the students with knowledge to work on real world data from various
applications and GUI development for effective data handling.

Learning outcomes

On successful completion of the course, students will be able to:

Learn constructs of Python language

Perform data handling with files using Python.

Design and implement GUI applications using Tkinter.

SYLLABUS OF DSE 01a

Unit 1 (15 Hours)

Introduction to Python Programming, Basic Constructs, and Python Built-in Data
Structures: Introduction to Python programming language, Basic syntax, variables, and data
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types in Python, Functions and modular programming; Conditional statements (if, elif, else);
Looping structures (for and while loops); Mutable and Immutable Data Structures, Strings-
Indexing, slicing, traversal, operations; Lists-indexing, slicing, traversal, operations; tuples,
dictionaries, and sets and their operations in Python

Unit 2 (5 Hours)

File Handling: Opening, reading, writing, and closing files; File modes and file object
methods; Reading and writing text and binary files; Working with CSV files

Unit 3 (15 Hours)

Designing GUI Applications with Tkinter (15): What is Tkinter? Creating a Tkinter window,
Layout managers, Tkinter widgets -Entry, Spinbox, Combobox, Checkbutton, Text, Button,
LabelFrame; Implementing the application - Labellnput class, building of form, adding
LabelFrame and other widgets, retrieving data from form, resetting form, building our
application class.

Unit 4 (10 Hours)

Combining Python file handling and Tkinter: Creating a simple Tkinter application,
Reading and writing to csv files in a Tkinter application

Essential/recommended readings

1. Taneja S., Kumar, N. Python Programming- A modular approach, 1st Edition, Pearson
Education India, 2018,

2. Moore, Alan D. Python GUI Programming with Tkinter: Develop responsive and powerful
GUI applications with Tkinter. Packt Publishing Ltd, 2021.

Additional References:

1. Guttag, J.V. Introduction to computation and programming using Python, 2nd edition,
MIT

Online references/material:

1. https://docs.python.org/3/library/csv.html

Suggested Practical List (If any): (30 Hours)

Installing and setting up Python and relevant libraries; Python development environments
(e.g., Anaconda, Jupyter Notebook)
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10.

11.

12.

13.

14.

15.

16.

Write a Python program to calculate the factorial of a number.

Write a Python program to generate prime numbers between 1 to n, where n is
provided as input by the user.

Write a Python program to find the sum and average of numbers in a given list.
Given two sets, setl and set2, write a Python program to find their union, intersection
and difference.

Given a list of numbers, write a Python program to count the number of times an
element occurs in a list and create a dictionary with element:count as key:value pairs.
Write a Python program to swap the first two and last two characters in a given string.
Write a Python program to create a text file having names of ten Indian cities.

Write a Python program to create a text file having atleast five lines about your
college using writelines () function.

Write a Python program which reads the data from three input files having Employee
Names and merges them into one output file.

Write a Python program to count the number of vowels in a file and write the vowel :
count in a dictionary.

Write a Python program to create a CSV file having student data: RolINo, Enrollment
No, Name, Course, Semester.

Write a Python program library to read the CSV file created in the above program and
filter out records of II semester students.

Write a Python program using tkinter library to create a GUI to enter registration
details for an event.

Write a Python program using tkinter library to create a calculator to perform
addition, subtraction, multiplication and division of two numbers entered by the user.
Write a Python program using tkinter library to create an age calculator to calculate
age when DOB is entered.

Write a Python program using tkinter library to read and write student data to and
from a CSV file (refer question 11).

Note: Examination scheme and mode shall be as prescribed by the
Examination Branch, University of Delhi, from time to time.
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CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE

COURSE

Course title & | Credits Credit distribution of the course | Eligibility |Pre-requisite
Code criteria | of the course
Lecture | Tutorial Practical/ (if any)
Practice
Android 4 3 0 1 [Pass in Class NIL
Programming XII
using Java

Learning Objective

The course enables the students to understand Android architecture and its key features, making

them competent to develop Android applications using Java.

Learning outcomes

On successful completion of the course, students will be able to:

SYLLABUS OF DSE 01b

Unit 1 (15 hours)

logically organize Java classes and interfaces using packages.
understand the design of the Android operating system.

design user interfaces using various dialog boxes, menus, etc.
design Android applications with interaction among various activities/applications.

Review of Object Oriented Programming and Java Fundamentals: Structure of Java
programs, classes and objects, data types, type casting, looping constructs, inheritance.

Unit 2 (2 hours)

Interfaces: Interface basics, defining, implementing and extending interfaces.

Unit 3 (4 hours)

Packages: Basics of packages, creating and accessing packages.
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Unit 4 (7 hours)
GUI Programming: AWT classes, event handling.

Unit 5 (5 hours)

Introduction to Android Programming: Introduction to Android Operating System, Android
SDK, AVD, components of an Android Application, parcels, and bundles.

Unit 6 (6 hours)

User Interface Architecture: Android Architecture, Contexts in Android, Intents and Intent
Filters, Activity Life Cycle, Activity Stack, Fragments, and Fragments Life Cycle.

Unit 7 (6 hours)

User Interface Design: Android Layouts, Views, Spinner, Menu, Toggle Buttons, Radio
Buttons, Check Boxes, Alert Box, and Toasts.

Essential/recommended readings

1. Schildt H. Java: The Complete Reference. 12th edition. McGraw-Hill Education,
2021

2. Griffiths D. & Griffiths D. Head First Android Development. O'Reilly, 2017

3. Meier R. Professional AndroidTM 4 Application Development. John Wiley & Sons,
Inc., 2012

Additional Resources:

1. Horstmann, C. S. Core Java - Vol. I — Fundamentals. 12th edition. Pearson Education,
2021

2. Murphy M. L. The Busy Coder's Guide to Android Development. CommonsWare,
2018

3. Phillips B., Stewart C., Hardy B. & Marsicano K. Android Programming: The Big
Nerd Ranch Guide. Big Nerd Ranch, LLC, 2015

4. Sheusi J. C. Android Application Development for Java Programmers. Cengage

Learning, 2013
Suggested Practical List (If any): (30 Hours)

1. Write a function to find whether a number is prime or not. Use this function to
determine the nth prime number. Read n from the user.

2. Design a class Complex having a real part (x) and an imaginary part (y). Provide
methods to perform the following on complex numbers:

a. Add two complex numbers.
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b.  Multiply two complex numbers.

c.  toString() method to display complex numbers in the form: x +1y

3. Create a class TwoDim which contains private members as x and y coordinates in
package P1. Define the default constructor, a parameterized constructor and override
toString() method to display the co-ordinates. Now reuse this class and in package P2
create another class ThreeDim, adding a new dimension as z as its private member.
Define the constructors for the subclass and override toString() method in the subclass
also. Write appropriate methods to show dynamic method dispatch. The main()
function should be in a package P.

4. Write a program to create an Applet. Create a frame as a child of an applet. Implement
mouseClicked( ), mouseEntered( ) and mouseExited( ) events for the applet. Frame
is visible when mouse enters applet window and hidden when mouse exits from the
applet window.

5. Write a program to display a string in a frame window with pink color as background.

6. Write a program to create an Applet that has two buttons named “Red” and “Blue”.
When a button is pressed, the background color of the applet is set to the color named
by the button’s label.

7. Create a “Hello World” application. That will display “Hello World” in the middle of
the screen in the emulator. Also display “Hello World” in the middle of the screen in
the Android Phone.

8. Create an Android application with a login module. (Check username and password).

9. Create a Spinner with strings taken from resource folder (res >> value folder) and on
changing the spinner value, Image will change.

10. Create a Menu with 5 options and a selected option should appear in the text box.

11. Create an application with three option buttons, on selecting a button colour of the
screen will change.

12. Create an Application to display various Activity and Fragment Life Cycle Methods.

13. Create an application with 2 fragments, one to set the background and other to set the
fore-color of the text.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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COMMON POOL OF GENERIC ELECTIVES (GE) COURSES

|

GENERIC ELECTIVES : Database Management Systems

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & | Credits Credit distribution of the course Eligibility | Pre-requisite | Department
Code criteria of the course | offering the
Lecture Tutorial | Practical/ course
Practice
Database 4 3 0 1 Passin | NIL Computer
Management class XII Science
Systems

Learning Objectives

The course introduces the students to the fundamentals of database management systems and
their applications. Emphasis is given to the popular relational database system. Students will
learn about the importance of database structure and its design using entity relationship
diagrams and a formal approach using normalization. Basic concepts of file indexing and
transaction processing will be taught. The course would give students hands-on practice with
structured query language to create, manipulate, and implement a relational database.

Learning outcomes

On successful completion of the course, students will be able to:

Use relational database management software to create and manipulate the database.

Create conceptual data models using entity relationship diagrams for modeling real-life
situations and map it to corresponding relational database schema.

Use the concept of functional dependencies to remove redundancy and update
anomalies.

Apply normalization theory to get a normalized database scheme to get anomalies free
databases.

Write queries in relational algebra.

Implement relational databases and formulate queries for data retrieval and data update
problems using SQL.

Learn the importance of index structures and concurrent execution of transactions in
database systems.
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SYLLABUS

Unit 1 (5 hours)

Introduction to Database: Database, characteristics of database approach, data models,
database management system, three-schema architecture, components of DBMS, data
independence, and file system approach vs. database system approach

Unit 2 (8 hours)

Entity Relationship Modeling: Conceptual data modeling - motivation, entities, entity types,
attributes, relationships, relationship types, constraints on relationship, Entity Relationship
diagram as conceptual data model.

Unit 3 (11 hours)

Relational Data Model: Data anomalies, Relational Data Model - Characteristics of a
relation, schema-instance distinction, types of keys, relational integrity constraints. Relational
algebra operators like selection, projection, cartesian product, join and write simple queries
using them.

Unit 4 (10 hours)

Structured Query Language (SQL): DDL to create database and tables, table constraints,
DML, Querying in SQL to retrieve data from the database, aggregation functions group by
and having clauses, generate and query views.

Unit 5 (11 hours)

Database Design: Mapping an Entity Relationship diagram to corresponding relational
database scheme, functional dependencies and Normal forms, 1NF, 2NF, and 3NF
decompositions and desirable properties of them.

Essential/'recommended readings

1. Elmasri, R., Navathe, B. S., Fundamentals of Database Systems, 7+ Edition, Pearson
Education, 2016.
2. Murach J., Murach's MySQL, 3+ Edition, Pearson, 2019.

Additional References
1. Connolly T. M., Begg C. E. Database Systems: A Practical Approach to Design,
Implementation, and Management, 6+ edition, Pearson, 2019.

2. Ramakrishnan R., Gehrke J. Database Management Systems, 3« Edition,
McGraw-Hill, 2014.

3. Silberschatz A., Korth H.F., Sudarshan S. Database System Concepts, 7+ Edition,
McGraw Hill, 2019.

Suggested Practical List (if any): (30 hours)

Practical exercises based on a given schema.
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Create and use the following student-course database schema for a college to answer the
given queries using the standalone SQL editor.

STUDENT | Roll No Student Name | Course ID DOB

Char(6) Varchar(20) Varchar(10) Date

COURSE | CID Course Course | Teacher- | Total Seats Duration
Name Type in-charge

Char(6) | Varchar Char Varchar | Unsigned int | Unsigned int
(20) 8) (15)

ADMISSION Roll No CID Date of Admission

Char(6) Char(6) Date

Here, Rollno (ADMISSION) and SID (ADMISSION) are foreign keys. Note that course type
may have two values viz. Fulltime and Parttime and a student may enroll in any number of

courses
1. Retrieve names of students enrolled in any course.
2. Retrieve names of students enrolled in at least one part time course.
3. Retrieve students' names starting with letter ‘A’.
4. Retrieve students' details studying in courses ‘computer science’ or ‘chemistry’.
5. Retrieve students’ names whose roll no either starts with ‘X’ or ‘Z’ and ends with ‘9’
6. Find course details with more than N students enrolled where N is to be input by the
user.
7. Update student table for modifying a student name.
8. Find course names in which more than five students have enrolled
0. Find the name of youngest student enrolled in course ‘BSc(P)CS’
10.  Find the name of most popular society (on the basis of enrolled students)
11.  Find the name of two popular part time courses (on the basis of enrolled students)
12.  Find the student names who are admitted to full time courses only.
13.  Find course names in which more than 30 students took admission
14.  Find names of all students who took admission to any course and course names in which
at least one student has enrolled
15. Find course names such that its teacher-in-charge has a name with ‘Gupta’ in it and
the course is full time.
16.  Find the course names in which the number of enrolled students is only 10% of its
total seats.
17.  Display the vacant seats for each course
18.  Increment Total Seats of each course by 10%
19.  Add enrollment fees paid (‘yes’/’No’) field in the enrollment table.
20.  Update the date of admission for all the courses by 1 year.
21.  Create a view to keep track of course names with the total number of students enrolled

1n it.
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22.  Count the number of courses with more than 5 students enrolled for each type of course.

23.  Add column Mobile number in student table with default value ‘9999999999’

24.  Find the total number of students whose age is > 18 years.
25.  Find names of students who are born in 2001 and are admitted to at least one part time

course.

26.  Count all courses having ‘science’ in the name and starting with the word ‘BSc’.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
[ GENERIC ELECTIVES : Java Programming

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & | Credits Credit distribution of the course | Eligibility | Pre-requisite | Department
Code criteria of the course | offering the
Lecture | Tutorial | Practical/ COUrse
Practice
GE: Java | 4 3 0 1 Passin | NIL Computer
Programming class Xl Science

Learning Objectives

This course is designed to develop understanding of object-oriented programming concepts
like Classes, Objects, Inheritance and Polymorphism using Java. The course provides
understanding of multithreading and exception handling in Java. It also introduces how to

create Java applications with graphical user interface (GUI).

Learning outcomes

On completion of this course, the student will be able to:

e Understand the object-oriented concepts — Classes, Objects, Inheritance,

Polymorphism— for problem solving.
e Create and handle multithreading.
e Handle program exceptions.

e Handle input/output through files.

e C(Create Java applications with a graphical user interface (GUI).
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SYLLABUS OF GE

Unit 1 (6 hours)

Introductory Concepts: program, identifiers, variables, constants, primitive data types,
expressions, Naming Conventions, Type casting, operators, control statements, structured data
types, arrays, functions.

Unit 2 (13 hours)

Object Oriented Concepts: Abstraction, encapsulation, objects, classes, methods,
constructors, inheritance, polymorphism, static and dynamic binding, Anonymous block, Static
Data members, overloading and overriding, Usage of super and this keyword, Abstract classes,
Interfaces and Packages, Access modifiers, Object class

Unit 3 (11 hours)

Multithreading: Creating Threads, Thread Priority, Blocked States, Extending Thread Class,
Runnable Interface, Starting Threads, Thread Synchronization, Sync Code Block, Overriding
Synced Methods, Thread Communication, wait, notify and notify all.

Unit 4 (8 hours)

Introduction to Exception handling: Exception and Error, Throw, try and catch Blocks,
Exception handlers, java.lang Exceptions, Built-InExceptions.

Unit 5 (7 hours)

Introduction to File Handling: Byte Stream, Character Stream, File I/O Basics, File
Operations, Serialization.

Essential/recommended readings

1. Cay S. Horstmann, Core Java - Vol. [ — Fundamentals, 10+ edition, Pearson, 2017.
2. James Gosling, Bill Joy, Guy L. Steele Jr, Gilad Bracha, Alex Buckley, The Java
Language Specification, Java SE 7 edition, Addison-Wesley, 2011

Additional References

1. Herbert Schildt, Java: The Complete Reference, 10+ edition, McGraw-Hill Education,
2018.

2 Richard Johnson, An Introduction to Java Programming and Object-Oriented
Application Development, Thomson Learning, 2006.

3. Kathy Sierra and Bert Bates, Head First Java, 3« edition, O’Reilly, 2022.

Suggested Practical List (If any): (30 Hours)

Practical exercises such as
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10.

Note:

Create a java program to implement stack and queue concepts.

Write a program to take input from command line arguments.

Write a java program to show static and dynamic polymorphism.

Write a java program to show multiple inheritance using interfaces.

Write a program in java to show the chaining of execution of construction.

Write a java program to show multithreaded producer and consumer applications.
write a program in java to synchronize the multithreaded application

Create a customized exception and also make use of all the exception keywords.
Write a program to show different ways to get input from user

Design a form using AWT components and the Frame container.

Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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(Computer Science Courses for Undergraduate Programme of study with Computer
Science discipline as one of the three Core Disciplines)

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE

COURSE

Course title | Credits | Credit distribution of the course | Eligibility | Pre-requisite
& Code criteria of the course

Lectur | Tutorial | Practical/ (if any)

e Practice
DSCO03: 4 3 0 1 Passed NIL
Computer 12th class
System with
Architecture Mathemat

ics

Learning Objectives

This course introduces students to the fundamental concepts of digital computer
organization, design, and architecture. It aims to develop a basic understanding of the
building blocks of a computer system and highlights how these blocks are organized
together to architect a digital computer system.

Learning outcomes

On successful completion of the course, students will be able to:

e Design combinatorial circuits using basic building blocks. Simplify these circuits
using Boolean algebra and Karnaugh maps. Differentiate between combinational
circuits and sequential circuits.

e Represent data in binary form, convert numeric data between different number
systems, and perform arithmetic operations in binary.

e Determine various stages of the instruction cycle and describe interrupts and their

handling.

e Explain how the CPU communicates with memory and I/O devices.
e Simulate the design of a basic computer using a software tool.

SYLLABUS OF DSC-3

Unit 1 (9 hours)

Digital Logic Circuits: Digital Logic Gates, Flip flops and their characteristic table, Logic
circuit simplification using Boolean algebra and Karnaugh map, Don’t care conditions,
Combinational circuits, Introduction to Sequential Circuits
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Unit 2 (7 hours)
Digital Components: Decoders, Encoders, Multiplexers, Binary Adder, Binary Adder
Subtractor, Binary Incrementor, Registers, and Memory Units

Unit 3 (13 hours)
Data Representation: Binary representation of both numeric and alphanumeric data,
representation of numeric data in different number systems, (Binary, Octal, Decimal and
Hexadecimal), conversion from one number system to another, complements, representation
of signed and unsigned numbers, addition and subtraction of signed and unsigned numbers
and overflow detection.

Unit 4 (9 hours)

Basic Computer Organization and Design: Stored program organization, Computer
registers, Instruction set and their completeness, Instruction cycle, Memory reference
instructions, Register reference instructions, Input- Output reference instructions, Interrupt
cycle, Addressing modes.

Unit 5 (7 hours)
Input-Output Organization: I/O interface, I/O vs. Memory Bus, Isolated /O, Memory
Mapped I/O, Direct Memory Access.

Essential/recommended readings

1. M. Morris Mano, Computer System Architecture, 3+ edition, Pearson Education, 2017.

2. Linda Null, Julia Lobur, Essentials of Computer Organization and Architecture, 5+
Edition, 2019.

Additional References
1.  D. Comer, Essentials of Computer Architecture, 2= edition, CRC Press, 2017.

Suggested Practical List (If any): (30 Hours)

Practical exercises such as

(Use Simulator — CPU Sim 3.6.9 or any higher version for the implementation)

1. Create a machine based on the following architecture:

Registers
IR DR AC AR PC I E
16 bits 16 bits 16 bits 12 bits 12 bits 1 bit 1 bit

Memory 4096 words
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16 bits per word Instruction format

15 12 11

Opcode Address

Basic Computer Instructions

Memory Reference Register Reference
Symbol Hex Symbol Hex
AND Oxxx CLA 7800
ADD Ixxx CLE 7400
Direct
Addressing
LDA 2XXX CMA 7200
STA 3XxX CME 7100
HLT 7001

Refer to Chapter-5 for a description of the instructions.

Design the register set, the memory, and the instruction set. Use this machine for the
assignments in this section.

1. Implement fetch sequence

2. Write an assembly program to simulate the addition of two numbers when one is stored
in memory and another is entered by the user.

3. Write an assembly program to simulate addition of two numbers when both numbers are
taken as inputs from user.

4. Write an assembly program to simulate subtraction of two numbers when one number is
stored in memory and another is entered by the user.
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5. Write an assembly program to simulate subtraction of two numbers when both numbers
are taken as inputs from user
6. Write an assembly program to simulate the following logical operations on two user-

entered numbers.
1., AND
ii.OR
iii.NOT
7. Write an assembly language program to simulate the machine for following register
reference instructions and determine the contents of AC, E, PC, AR and IR registers in

decimal after the execution:

i. CLE
ii. CLA
iii. CMA

iv. CME

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.

30



Computer Science Courses for Undergraduate Programme of study with Computer
Science discipline as one of the two Core Disciplines
(For e.g. courses for B.A. Programmes with Computer Science as Major discipline)

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE

COURSE
Course title | Credits | Credit distribution of the course | Eligibility | Pre-requisite
& Code criteria of the course
Lecture | Tutorial | Practical/ (if any)
Practice

DSCO03: 4 3 0 1 Passed NIL
Computer 12th class
System with
Architecture Mathema

tics

Learning Objectives

This course introduces students to the fundamental concepts of digital computer
organization, design, and architecture. It aims to develop a basic understanding of the
building blocks of a computer system and highlights how these blocks are organized
together to architect a digital computer system.

Learning outcomes
On successful completion of the course, students will be able to:

e Design combinatorial circuits using basic building blocks. Simplify these circuits
using Boolean algebra and Karnaugh maps. Differentiate between combinational
circuits and sequential circuits.

e Represent data in binary form, convert numeric data between different number
systems, and perform arithmetic operations in binary.

e Determine various stages of the instruction cycle and describe interrupts and their
handling.

e Explain how the CPU communicates with memory and I/O devices.

e Simulate the design of a basic computer using a software tool.

SYLLABUS OF DSC-3

Unit 1 (9 hours)
Digital Logic Circuits: Digital Logic Gates, Flip flops and their characteristic table, Logic
circuit simplification using Boolean algebra and Karnaugh map, Don’t care conditions,
Combinational circuits, Introduction to Sequential Circuits
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Unit 2 (7 hours)
Digital Components: Decoders, Encoders, Multiplexers, Binary Adder, Binary Adder
Subtractor, Binary Incrementor, Registers, and Memory Units

Unit 3 (13 hours)
Data Representation: Binary representation of both numeric and alphanumeric data,
representation of numeric data in different number systems, (Binary, Octal, Decimal and
Hexadecimal), conversion from one number system to another, complements, representation
of signed and unsigned numbers, addition and subtraction of signed and unsigned numbers
and overflow detection.

Unit 4 (9 hours)

Basic Computer Organization and Design: Stored program organization, Computer
registers, Instruction set and their completeness, Instruction cycle, Memory reference
instructions, Register reference instructions, Input- Output reference instructions, Interrupt
cycle, Addressing modes.

Unit 5 (7 hours)
Input-Output Organization: I/O interface, I/O vs. Memory Bus, Isolated /O, Memory
Mapped I/O, Direct Memory Access.

Essential/recommended readings

1. M. Morris Mano, Computer System Architecture, 3+ edition, Pearson Education, 2017.

2. Linda Null, Julia Lobur, Essentials of Computer Organization and Architecture, 5+
Edition, 2019.

Additional References
2.  D. Comer, Essentials of Computer Architecture, 2~ edition, CRC Press, 2017.

Suggested Practical List (If any): (30 Hours)

Practical exercises such as

(Use Simulator — CPU Sim 3.6.9 or any higher version for the implementation)

1. Create a machine based on the following architecture:

Registers
IR DR AC AR PC I E
16 bits 16 bits 16 bits 12 bits 12 bits 1 bit 1 bit

Memory 4096 words
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16 bits per word Instruction format

15 12 11

Opcode Address

Basic Computer Instructions

Memory Reference Register Reference
Symbol Hex Symbol Hex
AND Oxxx CLA 7800
ADD Ixxx CLE 7400
Direct
Addressing
LDA 2XXX CMA 7200
STA 3XxX CME 7100
HLT 7001

Refer to Chapter-5 for a description of the instructions.

Design the register set, the memory, and the instruction set. Use this machine for the
assignments in this section.

1. Implement fetch sequence

2. Write an assembly program to simulate the addition of two numbers when one is stored
in memory and another is entered by the user.

3. Write an assembly program to simulate addition of two numbers when both numbers are
taken as inputs from user.

4. Write an assembly program to simulate subtraction of two numbers when one number is
stored in memory and another is entered by the user.
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5. Write an assembly program to simulate subtraction of two numbers when both numbers
are taken as inputs from user

6. Write an assembly program to simulate the following logical operations on two user-
entered numbers.

1., AND
ii.OR
iii.NOT
7. Write an assembly language program to simulate the machine for following register

reference instructions and determine the contents of AC, E, PC, AR and IR registers in
decimal after the execution:

i. CLE
ii. CLA
iii. CMA

iv. CME

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE

COURSE
Course title | Credits | Credit distribution of the course | Eligibility | Pre-requisite of
& Code criteria the course
Lecture | Tutorial | Practical/ (if any)
Practice

Data 4 3 0 1 Passed Programming
Mining - I 12th class | using Python

with

Mathema
tics

Learning Objectives

This course aims to introduce data mining techniques and their application on real-life
datasets. The students will learn to pre-process the dataset and make it ready for application
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of data mining techniques. The course will focus on three main techniques of data mining i.e.
Classification, Clustering and Association Rule Mining. Different algorithms for these
techniques will be discussed along with appropriate evaluation metrics to judge the
performance of the results delivered.

Learning outcomes

On successful completion of the course, students will be able to:

e Pre-process the data for subsequent data mining tasks

e Apply a suitable classification algorithm to train the classifier and evaluate its
performance.

e Apply appropriate clustering algorithm to cluster the data and evaluate clustering
quality

e Use association rule mining algorithms and generate frequent item-sets and association
rules

SYLLABUS

Unit 1 (8 hours)

Introduction to Data Mining: Motivation and Challenges for data mining, Types of data
mining tasks, Applications of data mining, Data measurements, Data quality, Supervised vs.
unsupervised techniques

Unit 2 (9 hours)

Data Pre-Processing: Data aggregation, sampling, dimensionality reduction, feature subset
selection, feature creation, variable transformation

Unit 3 (11 hours)

Cluster Analysis: Basic concepts of clustering, measure of similarity, types of clusters and
clustering methods, K-means algorithm, measures for cluster validation, determine optimal
number of clusters

Unit 4 (8 hours)

Association Rule Mining: Transaction data-set, frequent itemset, support measure, rule
generation, confidence of association rule, Apriori algorithm, Apriori principle

Unit 5 (9 hours)

Classification: Naive Bayes classifier, Nearest Neighbour classifier, decision tree,
overfitting, confusion matrix, evaluation metrics and model evaluation.

Essential/'recommended readings

1. Tan P.N., Steinbach M, Karpatne A. and Kumar V. Introduction to Data Mining,2~
edition, Pearson, 2021.

2. HanJ., Kamber M. and PeiJ. Data Mining: Concepts and Techniques, 3+ edition, 2011,
Morgan Kaufmann Publishers.

3. Zaki M. J. and Meira J. Jr. Data Mining and Machine Learning: Fundamental
Concepts and Algorithms, 2+ edition, Cambridge University Press, 2020.

Additional References

1. Aggarwal C. C. Data Mining: The Textbook, Springer, 2015.
35



2. Dunham M. Data Mining: Introductory and Advanced Topics, 1+ edition, Pearson
Education India, 2006.

Recommended Datasets for :

Classification: Abalone, Artificial Characters, Breast Cancer Wisconsin (Diagnostic)
Clustering: Grammatical Facial Expressions, HTRU2, Perfume data

Association Rule Mining: MovieLens, Titanics

Suggested Practicals List (If any): (30 Hours)
Practical exercise such as

1. Apply data cleaning techniques on any dataset (e,g, wine dataset). Techniques may
include handling missing values, outliers, inconsistent values. A set of validation rules
can be prepared based on the dataset and validations can be performed.

2. Apply data pre-processing techniques such as  standardization/normalization,
transformation, aggregation, discretization/binarization, sampling etc. on any dataset

3. Run Apriori algorithm to find frequent itemsets and association rules on 2 real datasets
and use appropriate evaluation measures to compute correctness of obtained patterns

a) Use minimum support as 50% and minimum confidence as 75%
b) Use minimum support as 60% and minimum confidence as 60 %

4. Use Naive bayes, K-nearest, and Decision tree classification algorithms and build
classifiers on any two datasets. Divide the data set into training and test set. Compare
the accuracy of the different classifiers under the following situations:

l. a) Training set = 75% Test set = 25% b) Training set = 66.6% (2/3rd of total),
Test set =33.3%
[I.  Training set is chosen by i) hold out method ii) Random subsampling iii)
Cross-Validation. Compare the accuracy of the classifiers obtained.
Data is scaled to standard format.

5. Use Simple K-means algorithm for clustering on any dataset. Compare the performance
of clusters by changing the parameters involved in the algorithm. Plot MSE computed
after each iteration using a line plot for any set of parameters.

Project: Students should be promoted to take up one project on any UCI/kaggle/data.gov.in
or a dataset verified by the teacher. Preprocessing steps and at least one data mining
technique should be shown on the selected dataset. This will allow the students to have a
practical knowledge of how to apply the various skills learnt in the subject for a single
problem/project.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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Computer Science Courses for Undergraduate Programme of study with Computer
Science discipline as one of the two Core Disciplines
(For e.g. courses for B.A. Programmes with Computer Science as Non-major Discipline)

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE

COURSE
Course title | Credits | Credit distribution of the course | Eligibility | Pre-requisite
& Code criteria of the course
Lecture | Tutorial | Practical/ (if any)
Practice

DSCO03: 4 3 0 1 Passed NIL
Computer 12th
System class
Architecture .

with

Mathem
atics

Learning Objectives

This course introduces students to the fundamental concepts of digital computer
organization, design, and architecture. It aims to develop a basic understanding of the
building blocks of a computer system and highlights how these blocks are organized
together to architect a digital computer system.

Learning outcomes
On successful completion of the course, students will be able to:

e Design combinatorial circuits using basic building blocks. Simplify these circuits
using Boolean algebra and Karnaugh maps. Differentiate between combinational
circuits and sequential circuits.

e Represent data in binary form, convert numeric data between different number
systems, and perform arithmetic operations in binary.

e Determine various stages of the instruction cycle and describe interrupts and their
handling.

e Explain how the CPU communicates with memory and I/O devices.

e Simulate the design of a basic computer using a software tool.

SYLLABUS OF DSC-3

Unit 1 (9 hours)
Digital Logic Circuits: Digital Logic Gates, Flip flops and their characteristic table, Logic
circuit simplification using Boolean algebra and Karnaugh map, Don’t care conditions,
Combinational circuits, Introduction to Sequential Circuits

Unit 2 (7 hours)

Digital Components: Decoders, Encoders, Multiplexers, Binary Adder, Binary Adder
Subtractor, Binary Incrementor, Registers, and Memory Units
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Unit 3 (13 hours)
Data Representation: Binary representation of both numeric and alphanumeric data,
representation of numeric data in different number systems, (Binary, Octal, Decimal and
Hexadecimal), conversion from one number system to another, complements, representation
of signed and unsigned numbers, addition and subtraction of signed and unsigned numbers
and overflow detection.

Unit 4 (9 hours)

Basic Computer Organization and Design: Stored program organization, Computer
registers, Instruction set and their completeness, Instruction cycle, Memory reference
instructions, Register reference instructions, Input- Output reference instructions, Interrupt
cycle, Addressing modes.

Unit 5 (7 hours)
Input-Output Organization: I/O interface, I/O vs. Memory Bus, Isolated /O, Memory
Mapped I/O, Direct Memory Access.

Essential/recommended readings

1. M. Morris Mano, Computer System Architecture, 3+ edition, Pearson Education, 2017.

2. Linda Null, Julia Lobur, Essentials of Computer Organization and Architecture, 5+
Edition, 2019.

Additional References
3.  D. Comer, Essentials of Computer Architecture, 2~ edition, CRC Press, 2017.

Suggested Practical List (If any): (30 Hours)

Practical exercises such as

(Use Simulator — CPU Sim 3.6.9 or any higher version for the implementation)

1. Create a machine based on the following architecture:

Registers
IR DR AC AR PC I E
16 bits 16 bits 16 bits 12 bits 12 bits 1 bit 1 bit
Memory 4096 words
16 bits per word Instruction format
15 12 11
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Opcode Address

Basic Computer Instructions

Memory Reference Register Reference
Symbol Hex Symbol Hex
AND Oxxx CLA 7800
ADD Ixxx CLE 7400
Direct
Addressing
LDA 2XXX CMA 7200
STA 3xxX CME 7100
HLT 7001

Refer to Chapter-5 for a description of the instructions.

Design the register set, the memory, and the instruction set. Use this machine for the
assignments in this section.

1. Implement fetch sequence

2. Write an assembly program to simulate the addition of two numbers when one is stored
in memory and another is entered by the user.

3. Write an assembly program to simulate addition of two numbers when both numbers are
taken as inputs from user.

4. Write an assembly program to simulate subtraction of two numbers when one number is
stored in memory and another is entered by the user.

5. Write an assembly program to simulate subtraction of two numbers when both numbers
are taken as inputs from user

6. Write an assembly program to simulate the following logical operations on two user-
entered numbers.
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1., AND
ii.OR
iii.NOT
7. Write an assembly language program to simulate the machine for following register

reference instructions and determine the contents of AC, E, PC, AR and IR registers in
decimal after the execution:

i. CLE
ii. CLA
iii. CMA

iv. CME

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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DEPARTMENT OF OPERATIONAL RESEARCH

B.SC. (HONS) OPERATIONAL RESEARCH

Category I

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & | Credits Credit distribution of the Eligibility | Pre-requisite
Code course criteria of the course
(if any)
Lecture | Tutorial | Practical/
Practice

Convex and |4 3 1 0 Passed | Linear
Discrete 12th class | Programming
Optimization with
(DSC-7) Mathema

tics

Learning Objectives:
e To impart knowledge about the formulations and solution techniques of integer linear
and multi-objective goal programming problems.

Learning Outcomes:

On successful completion of the course, students will be able to:

o Identify different types of optimization problems which occur in real life and their
characteristics.
e Explain the theoretical concepts related to unconstrained optimization problems and
demonstrate optimality conditions and solution approaches for them.
e Develop the concepts of a multi-objective programming problem and demonstrate its

solution using goal programming.

e Formulate real-life problems as integer linear programming problems and solve them using
Branch and Bound method.

SYLLABUS OF DSC-7

Unit I: Unconstrained Optimization

(8 Hours)

Single and multiple variable problems, Necessary and sufficient conditions for finding
extrema, Solution methods: Bisection, Newton, Golden section, Gradient search.
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Unit II: Convex Functions (12 Hours)

Local and global maxima/minima for functions of one and two variables, inflection point,
positive/negative definite and semi-definite matrices, convex/concave functions, and their
properties, Verifying convexity/concavity through a Hessian matrix.

Unit III: Goal Programming (12 Hours)

Goal Programming: Basics of goal programming, Weighted and pre-emptive goal
programming, Formulation of a goal programming problem, Graphical solution method,
Modified Simplex method.

Unit IV: Integer Linear Programming (13 Hours)

Introduction to Integer linear programming problem (ILPP), Pure ILPP, Mixed ILPP, and 0-1
ILPP, Applications of ILPP: Capital budgeting, problem Fixed charge problem, Travelling
salesman problem, Media allocation, Knapsack problem, Gomory’s cutting plane method,
Branch and bound method.

References:

1. Chandra, S., Jayadeva, & Mehra, A. (2013). Numerical optimization with applications.
New Delhi: Narosa Publishing House.

2. Ravindran, A., Phillips, D. T., & Solberg, J. J. (2007). Operations research- principles and
practice (2nd ed.). New Delhi: Wiley India (Indian print).

3. Sinha, S. M. (2006). Mathematical programming- theory and methods (1st ed.). New Delhi:
Elsevier Science (Indian print).

Practical component (if any) — NIL

Essential Readings:
e Bazaraa, M. S., Sherali, H. D., & Shetty, C. M. (2006). Nonlinear programming-Theory

and algorithms (3rd ed.). New Delhi: John Wiley & Sons (Indian print).
e Chandra, S., Jayadeva, & Mehra, A. (2009). Numerical optimization with applications.
New Delhi: Narosa Publishing House.

Suggested Readings:
e Antoniou, A., & Lu, Wu-Sheng (2007). Practical optimization- Algorithms and

engineering applications. New York: Springer.
e Hillier, F. S., & Lieberman, G. J. (2010). Introduction to operations research- Concepts
and cases (9th ed.). New Delhi: Tata McGraw Hill (Indian print).

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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Credit distribution, Eligibility and Pre-requisites of the Course

Course Credits | Credit distribution of the course | Eligibility | Pre-requisite
title & ] ] criteria of the course
Code Lecture | Tutorial | Practical/ (if any)
Practice

Advanced |4 3 1 0 Passed | Calculus
Calculus 12th class
(DSC-8) with

Mathema

tics

Learning Objectives

The Learning Objectives of this course are as follows:

e To acquaint the students with the advanced concepts in Calculus

e To make the students learn effective methods of calculus

o To make the student understand the quantitative change in the behaviour of the variables
and apply them on the problems related to Operational Research domain

Learning Outcomes

On successful completion of the course, students will be able to:
e Understand the concepts of function of one variable to functions of two or more
variables.
e Evaluate double integral based problems
Analyse integration based problems in real life cases.
e Understand Calculus.

SYLLABUS OF DSC-8

Unit I: Differential calculus (15 Hours)
Function of Two Variables, Limits and continuity, Partial differentiation, Total differential,
Approximation, Higher order partial derivative, Homogeneous Function, Taylor’s Theorem for
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two variables, Maxima and Minima for functions of Two Variables, Lagrange Multiplier and
Constrained optimization.

Unit II: Integral calculus (10 Hours)
Double Integral, Double Integration over rectangular and nonrectangular regions, Change of
variables in integrals.

Unit II1: Differential equations (20 Hours)
Order and degree of a differential equation, Exact differential equations, Differential equations
of first order and first degree, Higher Order Differential Equations: Homogeneous linear
differential equations of order n with constant coefficients, The Cauchy-Euler’s equation of
order n, Method of variation of parameters, Application of differential equations to operational
research problems.

Practical component (if any) — Nil

Essential/recommended readings
e Strauss, M. J., Bradley, G. L., & Smith, K. J. (2007). Calculus (3rd Edition). Dorling
Kindersley (India) Pvt. Ltd. (Pearson Education). Delhi. Sixth impression 2011.
Ross, Shepley. L. (1984). Differential equations (3rd ed.). John Wiley & Sons.

o Kreyszig, E. (2007). Advanced Engineering Mathematics (9th Edition). Wiley Plus Set
(p. 334). John Wiley & Sons.
Marsden, J., & Weinstein, A. (1985). Calculus I. Springer Science & Business Media.

Yamada, S. (2014). Software Reliability Modeling: Fundamentals and Applications.
Tokyo: Springer.

Suggestive readings
e Shanti Narayan and P K Mittal (2018). Differential Calculus. 15th Ed (Revised)., S
Chand Publication, New Delhi
e Shanti Narayan and P K Mittal (2016). Integral Calculus. 11th Ed (Revised), S Chand
Publication, New Delhi.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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Credit distribution, Eligibility and Pre-requisites of the Course

Course title & | Credits Credit distribution of the Eligibility Pre-

Code course criteria requisite of
) ) the course

Lecture | Tutorial | Practical/ (i any)
Practice

Queuing 4 3 0 1 Passed 12th | Probability

Theory class with | and

(DSC-9) Mathematics | Statistics

Learning Objectives

The Learning Objectives of this course are as follows:

e To introduce queuing (waiting lines) models and their applications in real-life
situations.

e To provide necessary mathematical support and confidence to the students to tackle
real life problems.

e To make students learn both theory and applications of fundamental and advanced
models in this field.

Learning outcomes
On successful completion of the course, students will be able to:

e Understand the concepts of stochastic processes, Markov processes, Markov chains and
apply these in analysing queuing systems.

e Understand the concepts and analyse the mathematical theory related to queuing
systems.

e Analyse and compute quantitative measures of performance for queuing systems.

e Apply and extend queuing models to analyse real world systems.

SYLLABUS OF DSC-9

Unit I: Queueing systems (6 Hours)
Basic characteristics, measures of performance and Kendall’s notation. Little’s formula, traffic
intensity.

Unit I1: Stochastic processes (10 Hours)
Definition and classification on the basis of state and parameter space. Markov chain:
definition, transition probability matrix (TPM), classification of states. Continuous-time
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Markov chains: Poisson process (definition and its relationship with exponential distribution),
pure birth process and pure death process.

Unit III: Markovian queueing models (20 Hours)
General birth-death processes, single-server queue (M/M/1), multi-server queue (M/M/c),
queue with finite capacity (M/M/c/K), Erlang's loss formula (M/M/c/c), queues with unlimited
service (M/M/x), finite-source queues, queues with impatience (M/M/1 with balking and
M/M/1 with reneging).

Unit IV: Decision problems in queueing theory (9 Hours)
Descriptive and prescriptive modeling, performance measures of decision-making, queueing
design problems, queueing control problems.

Practical component (if any) — (30 Hours)

Finding measures of performance for deterministic queuing system.

Finding measures of performance for M/M/1 queuing system with infinite capacity.
Finding measures of performance for M/M/1 queuing system with finite capacity.
Finding measures of performance for M/M/c queuing system with infinite capacity.
Finding measures of performance for M/M/c queuing system with finite capacity.
Finding measures of performance for any Markovian queuing system with multiple
servers and with finite/infinite capacity.

Essential/recommended readings

e Cooper, R. B. (1981). Introduction to Queueing Theory (2nd Edition). North Holland.

Kleinrock L. (1975). Queueing Systems, Volume 1: Theory, John Wiley.

e Gross, Donald, Shortle , John F., Thompson, James M., and Harris, Carl M. (2008).
Fundamentals of Queueing Theory (5th Edition), John Wiley and Sons Inc. Pte. Ltd.

e Bhat, U. N. (2008). 4n introduction to Queueing Theory: Modelling and Analysis in
Applications (Statistics for Industry and Technology). Birkhauser Boston.

e (ox, D. R. and Smith ,W. L. (1991). Queues. Chapman and Hall/CRC.

e Medhi, J. (2002). Stochastic Models in Queueing Theory (2nd Edition), Academic
Press.

e Satty, T. L. (1983). Elements of Queueing Theory with Applications, Dover
Publications, NY.

® Prabhu, N. U. (2012). Foundations of Queueing Theory (International Series in
Operations Research & Management Science), Springer.

Suggestive readings-Nil

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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Category 11

(B.A. Programme with Operational Research as Major discipline)

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & | Credits Credit distribution of the Eligibility | Pre-requisite

Code course criteria of the course
) ) (if any)
Lecture | Tutorial | Practical/
Practice

Mathematical | 4 3 0 1 Passed | Linear
Modelling for 12th class | Programming
Business with
(DSC-5) Mathema

tics

Learning Objectives

To acquaint students with different mathematical modelling techniques applicable in various
businesses viz., inventory control, marketing management, and network flow analysis.

Learning outcomes
On successful completion of the course, students will be able to:

e Explain the meaning of Inventory control, its various forms, and the functional role of
Inventory.
Calculate the Economic Order Quantity (EOQ) for various Deterministic Inventory models.
Comprehend inventory models with All Units Quantity Discounts

e Gain an understanding of the basic concepts and issues in marketing and their application
in business decisions.
Gain an understanding of network analysis and related mathematical models.
Use standard methodologies for solving network flow problems.

SYLLABUS OF DSC-5

Unit I: Introduction to Inventory Management (18 Hours)
Concept and significance of inventory management, Different types of costs in the inventory
system. Deterministic continuous review models: Economic order quantity (EOQ) model with
and without shortages, Finite replenishment rate Inventory models without and with planned
shortages. Determination of reorder point for all the models. Inventory models with All Units
Quantity Discounts.

47



Unit II: Fundamentals for Marketing Management (15 Hours)
Nature, Scope, and Importance of Marketing, Basic concepts, Marketing Environment,
Consumer Behaviour, Market Classification based on Competitive Conditions, Product Mix,
Pricing Strategies, Media allocation for advertisement, Brand switching analysis, Concept of
Measurement of Elasticity of Demand, Factors Affecting Elasticity of Demand, Income
Elasticity of Demand, Cross Elasticity of Demand, Advertising Elasticity of Demand.

Unit III: Network Analysis (12 Hours)
Understanding of network components, Construction of network diagram, Introduction to
Network flow problems and their applications: Shortest path problem, Travelling salesman
problem, minimum spanning tree.

Practical component (if any) - (30 Hours)
Practical/Lab to be performed on a computer using OR/Statistical packages

To find optimal inventory policy for deterministic inventory models without shortages.
To find optimal inventory policy for deterministic inventory models without shortages.
To solve all units quantity discounts model.

Finding shortest path in a network.

Solving a travelling salesman problem.

Finding minimum spanning tree in a network.

Problems based on media allocation for advertisement.

Problems based on Brand switching analysis.

Essential/recommended readings
e Bazaraa, M. S., Jarvis, J. J., & Sherali, H. D. (2011). Linear programming and network
flows. John Wiley & Sons.
Hadley, G., & Whitin, T. M. (1963). Analysis of inventory systems. Prentice-Hall.
Waters, D. (2008). Inventory control and management. (2nd Edition). John Wiley &
Sons.

e Kotler P., & Keller, K. L. (2008), Marketing management (13th ed.). New Delhi:
Pearson Education, Ltd.

Suggestive readings Nil

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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Credit distribution, Eligibility and Pre-requisites of the Course

Course title & | Credits Credit distribution of the Eligibility Pre-
Code course criteria requisite
of the
Lecture | Tutorial Practical/ course (if
Practice any)
Python 4 3 0 1 Passed 12th | Nil
Programming class with
(DSC-6) Mathematics

Learning Objectives

The Learning Objectives of this course are as follows:

e To introduce the basic concepts of Python programming. The course will familiarize the
students with Python’s ability to handle different data formats such as numbers, strings, lists,
dictionaries, sets, tuples, etc.

e The students will be made familiar with the concepts of loops. Modularization of code using
inbuilt functions as well as user defined functions will also be explained.

e To introduce the basics for various useful libraries so as to equip the students with modern
computing skills.

Learning outcomes
On successful completion of the course, students will be able to:

Learn Python installation and configuration.

Understand simple scripting using Python.

Learn Syntax and Semantics of Python Programming.

Understand different data types and arithmetical, logical and relational expressions in

Python.

e Understand the control structures and functions in Python by writing codes for some
real-world problems.

e Handle simple data structures, lists, dictionaries, sets and tuples.

Modularize the code using inbuilt functions and user defined functions.

e Handle various managerial decision making related problems

SYLLABUS OF DSC-6

Unit I: Introduction (6 Hours)
Python installation, Basic Terminal Commands, interactive mode and script mode, Structure
of a Program, Simple Python Script Writing, script execution, debugging errors and
understanding simple programs in Python
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Unit II: Understanding Control Statements (6 Hours)
Identifiers and keywords; literals, numbers, and strings; Operators and expressions; Input and
Output statements; control structures (conditional statements, loop control statements, break,
Continue and pass).

Unit I1I: Functions (10 Hours)
Introduction to Functions and its definition: Modules, built in and user-defined functions,
passing arguments and returning values, default arguments, functions as data.

Unit IV: Data Structures (10 Hours)
Data Structures like; Strings, Lists, Tuples, Sets, Dictionaries, Analysing their functions and
basic operations.

Unit V: Advance Libraries (13 Hours)
Introduction to Core Libraries in Python : Numpy Library for Arrays (Creating and accessing
One and Multi-Dimensional Array), Pandas Library for Data Processing (Basics of
DataFrame), Matplotlib Library for Visualization (Pie Chart, Scatter Plot, Histogram, Bar
Chart)

Practical component (if any) — (30 Hours)
e Write a program to enter a name and display: “Hello, Name”.
e Write a program to compute the roots of a quadratic equation.
e Write a program to print a pyramid pattern with 8 rows.
e Write a menu driven program to enter a number and print whether the number is odd
or even.
o Write a program to build a random number generator that generates random
numbers between 1 and 6 (simulates a dice).
e Write a program that takes two lists and returns “True” if they have at least one
common member.
Write a program to check if one list is reverse of another.
Write a program to check if a given array is Monotonic.
Write a program to find the maximum number out of 3 entered numbers. (loop)
Write a program to build a menu driven calculator and perform basic arithmetic
operations between two numbers. (Addition, Subtraction, Multiplication and Division)
Write a program to create a dictionary and remove one key.
Write a program to enter 5 subject’s marks and print the grades A/B/C/D. (loop)
Write a program to print a Fibonacci sequence. (loop)
Write a program in python to plot a graph for the function y = x>.
Programmes related to creating and modifying List, Tuple and Dictionary.
Programmes to find correlation between dependent and independent variables.
Programme to develop a regression model on an existing data set.
Programmes for data visualization (Charts using plot() function, Pie Chart, Scatter Plot,
Histogram, Bar Chart)
e Solution to deterministic EOQ based models for Inventory Management

Essential/recommended readings
e Deitel, P. J. (2019). Python Fundamentals. Pearson.
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e Dierbach, C. (2012). Introduction to computer science using python: a computational
problem-solving focus. Wiley Publishing.

e QGuttag, J. V. (2013). Introduction to computation and programming using Python. MIT
Press.

e Lambert, K. A. (2018). Fundamentals of python: first programs. Cengage Learning.

e Lutz, M., & Lutz, M. (1996). Programming python (volume 8). O'Reilly Media, Inc.

e Thareja, R. (2017). Python programming using problem solving approach. Oxford
University Press.

e VanderPlas, J. (2016). Python data science handbook: essential tools for working with
data. O'Reilly Media, Inc.

Suggestive readings:: NIL

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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Category 111

(B.A Programme with Operational Research as non-Major or Minor discipline)

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & | Credits Credit distribution of the Eligibility | Pre-requisite
Code course criteria of the course
(if any)
Lecture | Tutorial | Practical/
Practice

Mathematical | 4 3 0 1 Passed | Linear
Modelling for 12th class | Programming
Business with
(DSC-3) Mathema

tics

Learning Objectives

To acquaint students with different mathematical modelling techniques applicable in various
businesses viz., inventory control, marketing management, and network flow analysis.

Learning outcomes
On successful completion of the course, students will be able to:
e Explain the meaning of Inventory control, its various forms, and the functional role of

Inventory.

Calculate the Economic Order Quantity (EOQ) for various Deterministic Inventory models.
Comprehend inventory models with All Units Quantity Discounts

Gain an understanding of the basic concepts and issues in marketing and their application
in business decisions.

Gain an understanding of network analysis and related mathematical models.

Use standard methodologies for solving network flow problems.

SYLLABUS OF DSC-5

Unit I: Introduction to Inventory Management (18 Hours)
Concept and significance of inventory management, Different types of costs in the inventory
system. Deterministic continuous review models: Economic order quantity (EOQ) model with
and without shortages, Finite replenishment rate Inventory models without and with planned
shortages. Determination of reorder point for all the models. Inventory models with All Units
Quantity Discounts.

52



Unit II: Fundamentals for Marketing Management (15 Hours)
Nature, Scope, and Importance of Marketing, Basic concepts, Marketing Environment,
Consumer Behaviour, Market Classification based on Competitive Conditions, Product Mix,
Pricing Strategies, Media allocation for advertisement, Brand switching analysis, Concept of
Measurement of Elasticity of Demand, Factors Affecting Elasticity of Demand, Income
Elasticity of Demand, Cross Elasticity of Demand, Advertising Elasticity of Demand.

Unit III: Network Analysis (12 Hours)
Understanding of network components, Construction of network diagram, Introduction to
Network flow problems and their applications: Shortest path problem, Travelling salesman
problem, minimum spanning tree.

Practical component (if any) - (30 Hours)
Practical/Lab to be performed on a computer using OR/Statistical packages

To find optimal inventory policy for deterministic inventory models without shortages.
To find optimal inventory policy for deterministic inventory models without shortages.
To solve all units quantity discounts model.

Finding shortest path in a network.

Solving a travelling salesman problem.

Finding minimum spanning tree in a network.

Problems based on media allocation for advertisement.

Problems based on Brand switching analysis.

Essential/recommended readings
e Bazaraa, M. S., Jarvis, J. J., & Sherali, H. D. (2011). Linear programming and network
flows. John Wiley & Sons.
Hadley, G., & Whitin, T. M. (1963). Analysis of inventory systems. Prentice-Hall.
Waters, D. (2008). Inventory control and management. (2nd Edition). John Wiley &
Sons.

e Kotler P., & Keller, K. L. (2008), Marketing management (13th ed.). New Delhi:
Pearson Education, Ltd.

Suggestive readings: Nil

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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Category 1V

BSc. Physical Sciences/ Mathematical Sciences with Operational Research

as one of the three Core Disciplines
CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF
THE COURSE

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & | Credits Credit distribution of the Eligibility | Pre-

Code course criteria requisite of
. . the course
Lecture | Tutorial Pract!caI/ (if any)
Practice
Mathematical | 4 3 0 1 Passed | Linear
Modelling for 12th class | Programmin
Business with g
(DSC-3) Mathema
tics

Learning Objectives

To acquaint students with different mathematical modelling techniques applicable in various
businesses viz., inventory control, marketing management, and network flow analysis.

Learning outcomes
On successful completion of the course, students will be able to:
e Explain the meaning of Inventory control, its various forms, and the functional role of

Inventory.
Calculate the Economic Order Quantity (EOQ) for various Deterministic Inventory models.
Comprehend inventory models with All Units Quantity Discounts

e (Gain an understanding of the basic concepts and issues in marketing and their application
in business decisions.
Gain an understanding of network analysis and related mathematical models.
Use standard methodologies for solving network flow problems.

SYLLABUS OF DSC-5

Unit I: Introduction to Inventory Management (18 Hours)
Concept and significance of inventory management, Different types of costs in the inventory
system. Deterministic continuous review models: Economic order quantity (EOQ) model with

54



and without shortages, Finite replenishment rate Inventory models without and with planned
shortages. Determination of reorder point for all the models. Inventory models with All Units
Quantity Discounts.

Unit II: Fundamentals for Marketing Management (15 Hours)
Nature, Scope, and Importance of Marketing, Basic concepts, Marketing Environment,
Consumer Behaviour, Market Classification based on Competitive Conditions, Product Mix,
Pricing Strategies, Media allocation for advertisement, Brand switching analysis, Concept of
Measurement of Elasticity of Demand, Factors Affecting Elasticity of Demand, Income
Elasticity of Demand, Cross Elasticity of Demand, Advertising Elasticity of Demand.

Unit III: Network Analysis (12 Hours)
Understanding of network components, Construction of network diagram, Introduction to
Network flow problems and their applications: Shortest path problem, Travelling salesman
problem, minimum spanning tree.

Practical component (if any) - (30 Hours)
Practical/Lab to be performed on a computer using OR/Statistical packages

To find optimal inventory policy for deterministic inventory models without shortages.
To find optimal inventory policy for deterministic inventory models without shortages.
To solve all units quantity discounts model.

Finding shortest path in a network.

Solving a travelling salesman problem.

Finding minimum spanning tree in a network.

Problems based on media allocation for advertisement.

Problems based on Brand switching analysis.

Essential/recommended readings
e Bazaraa, M. S., Jarvis, J. J., & Sherali, H. D. (2011). Linear programming and network
flows. John Wiley & Sons.
Hadley, G., & Whitin, T. M. (1963). Analysis of inventory systems. Prentice-Hall.
Waters, D. (2008). Inventory control and management. (2nd Edition). John Wiley &
Sons.

e Kotler P., & Keller, K. L. (2008), Marketing management (13th ed.). New Delhi:
Pearson Education, Ltd.

Suggestive readings: Nil

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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CATEGORY-V (a)

COMMON POOL OF DISCIPLINE SPECIFIC ELECTIVES (DSE) COURSES
BSc. Physical Sciences/ Mathematical Sciences with Operational
Research as one of the three Core Disciplines

DISCIPLINE SPECIFIC ELECTIVE (DSE): SIMULATION MODELLING &

APPLICATIONS

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & | Credits Credit distribution of the Eligibility | Pre-requisite
Code course criteria of the course
(if any)
Lecture | Tutorial | Practical/
Practice
Simulation 4 3 0 1 Passed | Probability
Modelling 12th class | and
and with Statistics
Applications Mathema
(DSE-1(a)) tics

Learning Objectives
The Learning Objectives of this course are as follows:

e To acquaint students with the fundamentals of Simulation modelling
e Develop the students’ analytical skills
® Introduce simulation techniques applicable in different situations
Learning outcomes
On successful completion of the course, students will be able to:

e Know the basics of simulation modelling and its scope.

Gain knowledge of Event Type Simulation and its applications in real life.
Understand the various methods of random number generation.
Understand and use Monte Carlo Simulation.
Apply Simulation Technique in Inventory Control, Queuing Systems.
Use Simulation in Finance and Investment, Maintenance Problems and Networks.
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SYLLABUS OF DSE-1(a)

Unit I: Introduction to Simulation (18 Hours)
What is Simulation, Process of Simulation, Advantages and Limitations of Simulation,
Classification of Simulation Models, Continuous Event Type Simulation, Discrete Event
Simulation: Components and Organization, Application of discrete event simulation in single
server queueing system, inventory model and insurance risk model.

Unit II : Random Number Generation (12 Hours)
Pseudo Random Number Generators — Mixed Congruence Method, Multiplicative
Congruential Method, Additive Congruential Method, the inverse transform method, Discrete
and Continuous Distributions, Box Muller Method.

Unit III: Applications in Inventory and Queuing (9 Hours)
Monte Carlo Simulation, Application of Simulation in Inventory Control, Simulation of
Queueing Systems.

Unit IV: Applications in Project Management (6 Hours)
Simulation of Maintenance Problems, Applications of Simulation in Finance and Investment,
Simulation of Job Sequencing, Simulation of Networks.

Practical component (if any) — (30 Hours)
Practical/Lab to be performed on a computer using OR/Statistical packages
o Modelling randomness in Excel: Pseudo Random Number generators
Generation of U (0,1)
Simulating M/M/1 Queues
Monte Carlo Simulation
Simulation in Inventory Control
Forecasting using Simulation
Simulation in Queueing System using Monte Carlo Simulation
Simulation in Finance and Investment

Essential/recommended readings
e Fishman, G.S. (1996). Monte Carlo-Concepts, Algorithms and Applications, Springer
e Taha, H.A. (2018), Operations Research, An Introduction, 10h Edition, Pearson.
e Sheldon M. Ross (2008), Simulation, 4thEd, Elsevier.
e Averill M. Law and W. David Kelton (2003), Simulation Modeling and Analysis, 3rd
Ed., Tata McGraw-Hill.

Suggestive readings: Nil
Note: Examination scheme and mode shall be as prescribed by the Examination

Branch, University of Delhi, from time to time.
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DISCIPLINE SPECIFIC ELECTIVE (DSE):

PRODUCTION AND OPERATIONS MANAGEMENT

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & | Credits Credit distribution of the Eligibility | Pre-requisite
Code course criteria of the course
(if any)
Lecture | Tutorial | Practical/
Practice
Production 4 3 1 0 Passed | Nil
and 12th class
Operations with
Management Mathema
(DSE-1(b)) tics

Learning Objectives

The Learning Objectives of this course are as follows:

e To make students understand the strategic significance of Production and Operations

Management in service and manufacturing organizations.

e To acquaint them with fundamental concepts, functions and applications of discipline,
so as to deal with different types of problems faced by operations managers, and
common decision-making approaches.

Learning Outcomes

On successful completion of the course, students will be able to:

e Gain an understanding of basic concepts of Production and Operations management

and differentiate between them.

e Analyse the factors affecting Facility Capacity, Location, and Layout.

Understand the Production planning and Material Requirement Planning techniques.

® Comprehend basic concepts in Just in time (JIT) Manufacturing System, Operations
scheduling and Quality management.
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SYLLABUS

Unit I: Introduction to Production and Operations Management (POM) (6 Hours)
Overview of Production System, Objectives of Operations Management, Scope of Operations
Management, Types of Production Systems, Production Design Process and Process choices.
Framework for Managing Operations; Strategic Operations Management.

Unit II: Facility Location, Layout and Capacity (12 Hours)
Factors Influencing Plant Location, Single Facility Location Problem, Multi Facility Location
Problem, Models for Facility Location Problem. Facility Layout decision- importance and
benefits of layout planning, different types of layouts. Capacity Planning — Measures of
capacity, factors affecting demand forecasting and capacity planning, short and long-term
capacity planning.

Unit I1I: Production Planning (12 Hours)
Aggregate planning, Master Production Schedule. Introduction to MRP and MRP II. Lot sizing
in MRP systems — Lot for lot method, economic quantity method, periodic order quantity
method, part period balancing, Wagner — Whitin approach. Introduction to modern productivity
techniques — Just in Time (JIT), Kanban system. Inventory Control — basic concepts,
Classification of Inventory System, EOQ Model.

Unit IV: Operations Scheduling and Quality Management (15 Hours)
Flow Shop Scheduling- Introduction, Single Machine Scheduling, n jobs m machines,
Johnsons’ rule. Quality Management: Introduction, Statistical process control, control charts,
Total Quality Management (TQM), Six sigma, ISO 9000 and other ISO series.

Practical component (if any) —Nil

Essential/recommended readings
e Bedi, K. (2013). Production & Operations Management. 3rd edition. Oxford
University Press.
e Everett E. Adam, Ronald J Ebert (1995). Production and Operations Management:
Concepts, Models, and Behavior. Fifth edition. PHI Learning Pvt. Ltd
e Gaither, N., & Frazier, G. (2002). Operations management. South-Western/Thomson
Learning.

e Heizer,J., Render, B., Munson, C., & Sachan, A. (2017). Operations Management.
Twelfth edition. Pearson Education.

Suggestive readings:
Nil

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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DISCIPLINE SPECIFIC ELECTIVE : BUSINESS FORECASTING

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & | Credits Credit distribution of the Eligibility Pre-requisite
Code course criteria of the course
(if any)
Lecture | Tutorial | Practical/
Practice
Business 4 3 0 1 Passed 12th | Probability
Forecasting class with | and

Mathematics | Statistics

Learning Objectives

The objective of this course is to introduce both managerial and technical aspects of business

forecasting to students and expose them to its practical applications.
The Learning Objectives of this course are as follows:

e To introduce both managerial aspect of business forecasting

e Develop the students’ ability to understand the technical aspect for business forecasting and

its applications
e Introduce various forecasting techniques helpful for better decision making

Learning outcomes
On successful completion of the course, students will be able to:

Gain an understanding of key concepts of Business Forecasting and its applications.
Develop analytical methodologies that make prediction of future events of interest to
business and industry.

Make well-informed decisions that require forecasting of relevant variables.

Identify relevant information to support model selection in scenarios where issues of time
series analysis are involved.

Predict relationships among business and economic variables for supporting short-term and
long-term planning.

SYLLABUS OF DSE-1(c)

Unit I: Introduction (12 Hours)
Introduction to Business Forecasting, Importance of forecasting, Different types of forecasting
methods, Identification of appropriate technique for forecasting, Applications of forecasting
methods in industry, Practical issues in forecasting.

60




Unit II: Time Series Modeling (15 Hours)
Time series and its components, modelling and forecasting trend, modelling and forecasting
seasonality, characterising cycles in times series, forecasting cycles, Forecasting models with
trend seasonality and cycle.

Unit I1I: Regression Modeling (9 Hours)
Simple linear regression and multiple linear regression models and their applications in
business.

Unit I'V: Some Related Concepts (9 Hours)
Stationary and non-stationary time series, Autoregressive (AR) Forecasting model, Moving
average (MA) model, Autoregressive moving average model (ARMA), Autoregressive
integrated moving average (ARIMA) model, Random walk model. Applications of these
models in business.

Practical component (if any) — (30 Hours)
Practical/Lab to be performed on a computer using OR/Statistical packages
Plot and visualize time series data.

Fitting of trend by using Method of semi averages.

Fitting of trend by Moving Average Method.

Measurement of Seasonal indices using method of simple average.

Measurement of Seasonal indices using Ratio-to-Trend method.

Measurement of Seasonal indices using Ratio-to-Moving Average method.
Measurement of seasonal indices using Link Relative method.

To find cyclical variations using percentage of trend method and relative cyclical
residual method.

Fitting a simple linear regression model for forecasting.

Fitting a multiple linear regression model for forecasting.

Essential/recommended readings

e Makridakis, S., Wheelwright, S. C., & Hyndman, R. J. (2008). Forecasting methods
and applications. John wiley & sons.

e Pindyck, R. S., & Rubinfeld, D. L. (1976). Econometric models and economic
forecasts. McGraw-Hill.

e Butler, W. F., Kavesh, R. A., & Platt, R. B. (Eds.). (1974). Methods and techniques of
business forecasting. Prentice Hall.

e Dicbold, F. X. (2004). Elements of Forecasting. Thompson: South Western. Ohio,
USA.

Suggestive readings

e Hanke, J. E., & Wichern, D.W. (2014). Business Forecasting. Pearson.
e Gujarati, D. N. (2004). Basic econometrics. (4th ed.), McGraw-Hill.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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CATEGORY-V (b)

COMMON POOL OF DISCIPLINE SPECIFIC ELECTIVES (DSE) COURSES
BSc(Hons.) Operational Research

DISCIPLINE SPECIFIC ELECTIVE (DSE): SIMULATION MODELLING &

APPLICATIONS

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & | Credits Credit distribution of the Eligibility | Pre-requisite
Code course criteria of the course
(if any)
Lecture | Tutorial | Practical/
Practice
Simulation 4 3 0 1 Passed | Probability
Modelling 12th class | and
and with Statistics
Applications Mathema
(DSE-1(a)) tics

Learning Objectives
The Learning Objectives of this course are as follows:

e To acquaint students with the fundamentals of Simulation modelling
e Develop the students’ analytical skills
e Introduce simulation techniques applicable in different situations
Learning outcomes
On successful completion of the course, students will be able to:

Know the basics of simulation modelling and its scope.
Gain knowledge of Event Type Simulation and its applications in real life.
Understand the various methods of random number generation.
Understand and use Monte Carlo Simulation.
Apply Simulation Technique in Inventory Control, Queuing Systems.
Use Simulation in Finance and Investment, Maintenance Problems and Networks.
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SYLLABUS

Unit I: Introduction to Simulation (18 Hours)
What is Simulation, Process of Simulation, Advantages and Limitations of Simulation,
Classification of Simulation Models, Continuous Event Type Simulation, Discrete Event
Simulation: Components and Organization, Application of discrete event simulation in single
server queueing system, inventory model and insurance risk model.

Unit II : Random Number Generation (12 Hours)
Pseudo Random Number Generators — Mixed Congruence Method, Multiplicative
Congruential Method, Additive Congruential Method, the inverse transform method, Discrete
and Continuous Distributions, Box Muller Method.

Unit III: Applications in Inventory and Queuing (9 Hours)
Monte Carlo Simulation, Application of Simulation in Inventory Control, Simulation of
Queueing Systems.

Unit IV: Applications in Project Management (6 Hours)
Simulation of Maintenance Problems, Applications of Simulation in Finance and Investment,
Simulation of Job Sequencing, Simulation of Networks.

Practical component (if any) — (30 Hours)
Practical/Lab to be performed on a computer using OR/Statistical packages
o Modelling randomness in Excel: Pseudo Random Number generators
Generation of U (0,1)
Simulating M/M/1 Queues
Monte Carlo Simulation
Simulation in Inventory Control
Forecasting using Simulation
Simulation in Queueing System using Monte Carlo Simulation
Simulation in Finance and Investment

Essential/recommended readings
e Fishman, G.S. (1996). Monte Carlo-Concepts, Algorithms and Applications, Springer
e Taha, H.A. (2018), Operations Research, An Introduction, 10h Edition, Pearson.
o Sheldon M. Ross (2008), Simulation, 4thEd, Elsevier.
e Averill M. Law and W. David Kelton (2003), Simulation Modeling and Analysis, 3rd
Ed., Tata McGraw-Hill.

Suggestive readings: Nil

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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DISCIPLINE SPECIFIC ELECTIVE (DSE):

Numerical Analysis

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & | Credits Credit distribution of the Eligibility | Pre-requisite
Code course criteria of the course
(if any)
Lecture | Tutorial | Practical/
Practice

Numerical 4 3 0 1 12th class | Nil
Analysis with
(DSE-1(b)) Mathema

tics

Learning Objectives
The Learning Objectives of this course are as follows:

e To acquaint students with the techniques that uses algorithms for approximation problems.
e Develop the students’ ability to use various numerical method techniques
o To make the students formulate and apply appropriate strategy to solve real world problems.

Learning outcomes
On successful completion of the course, students will be able to:
e Know the basic elements of numerical methods and error analysis
® Learn Iterative methods for finding the roots of the algebraic and transcendental
equations
e Apply the numerical methods to solve system of linear equations and understand the
methods convergence analysis.
e Understand the concepts of finite differences, derive the interpolation formulae and
understand its applications.

SYLLABUS OF DSE-1(b)

Unit I (12 Hours)
Errors: Relative Error, Absolute Error, Round off Error, Truncation Error. Transcendental and
Polynomial equations: Bisection method, Newton-Raphson method, Secant method. Method
of False Position, Fixed point iterative method, Order and rate of convergence of these
methods.

Unit II (9 Hours)
System of linear equations: Gauss Elimination and Gauss Jordan methods. Gauss Jacobi
method, Gauss Seidel method and their convergence analysis.
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Unit I1I (9 Hours)
Interpolation: Lagrange Interpolating Polynomial, Newton’s Gregory forward and backward
difference interpolating polynomial, Newton’s Divided Difference Interpolating Polynomial,
Error analysis in each method.

Unit IV (15 Hours)
Numerical Integration: Trapezoidal rule, Composite Trapezoidal rule, Simpson’s rule,
Composite Simpson’s rule, Simpsons 3/8th rule. Ordinary Differential Equations: Euler’s
method, Modified Euler’s method, Runge-Kutta method

Practical component (if any) — (30 Hours)
Practical/Lab to be performed on a computer using OR/Statistical packages for
developing the following numerical programs:

. Bisection method

. Newton Raphson method
. Secant method

. Regula Falsi method

. LU decomposition method
. Gauss-Jacobi method

. Gauss-Seidel method

. Lagrange interpolation

. Newton interpolation

10. Trapezoidal rule

11. Simpson's rule

12. Euler’s method

O 00 1N DN B~ WK —

Essential/recommended readings

e Sastry, S. S. (2012). Introductory methods of numerical analysis. PHI Learning Pvt.
Ltd..

e Gerald, C. F., & Wheatley, P. O. (2008). Applied Numerical Analysis (7th ed.). Pearson
Education. India.

e Bradie, Brian. (2006). 4 Friendly Introduction to Numerical Analysis. Pearson
Education, India. Dorling Kindersley (India) Pvt. Ltd. Third impression 2011.

e Mudge, M. R. (2003). An introduction to numerical methods and analysis,(Wiley).

Suggestive readings:

e Jain, M. K., Iyengar, S. R. K., & Jain, R. K. (2012). Numerical Methods for Scientific
and Engineering Computation. (6th ed.). New Age International Publisher, India, 2016.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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DISCIPLINE SPECIFIC ELECTIVE (DSE): BUSINESS FORECASTING

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & | Credits Credit distribution of the Eligibility | Pre-requisite
Code course criteria of the course
(if any)
Lecture | Tutorial | Practical/
Practice

Business 4 3 0 1 Passed | Probability
Forecasting 12th class | and

with Statistics

Mathema
tics

Learning Objectives

The objective of this course is to introduce both managerial and technical aspects of business

forecasting to students and expose them to its practical applications.
The Learning Objectives of this course are as follows:

e To introduce both managerial aspect of business forecasting

e Develop the students’ ability to understand the technical aspect for business forecasting and

its applications
e Introduce various forecasting techniques helpful for better decision making

Learning outcomes
On successful completion of the course, students will be able to:

Gain an understanding of key concepts of Business Forecasting and its applications.
Develop analytical methodologies that make prediction of future events of interest to
business and industry.

Make well-informed decisions that require forecasting of relevant variables.

Identify relevant information to support model selection in scenarios where issues of time
series analysis are involved.

Predict relationships among business and economic variables for supporting short-term and
long-term planning.

SYLLABUS OF DSE-1(c)

Unit I: Introduction

(12 Hours)

Introduction to Business Forecasting, Importance of forecasting, Different types of forecasting
methods, Identification of appropriate technique for forecasting, Applications of forecasting
methods in industry, Practical issues in forecasting.

66




Unit II: Time Series Modeling (15 Hours)
Time series and its components, modelling and forecasting trend, modelling and forecasting
seasonality, characterising cycles in times series, forecasting cycles, Forecasting models with
trend seasonality and cycle.

Unit III: Regression Modeling (9 Hours)
Simple linear regression and multiple linear regression models and their applications in
business.

Unit IV: Some Related Concepts (9 Hours)
Stationary and non-stationary time series, Autoregressive (AR) Forecasting model, Moving
average (MA) model, Autoregressive moving average model (ARMA), Autoregressive
integrated moving average (ARIMA) model, Random walk model. Applications of these
models in business.

Practical component (if any) — (30 Hours)
Practical/Lab to be performed on a computer using OR/Statistical packages
Plot and visualize time series data.

Fitting of trend by using Method of semi averages.

Fitting of trend by Moving Average Method.

Measurement of Seasonal indices using method of simple average.
Measurement of Seasonal indices using Ratio-to-Trend method.
Measurement of Seasonal indices using Ratio-to-Moving Average method.
Measurement of seasonal indices using Link Relative method.

To find cyclical variations using percentage of trend method and relative cyclical
residual method.

Fitting a simple linear regression model for forecasting.

Fitting a multiple linear regression model for forecasting.

Essential/recommended readings

e Makridakis, S., Wheelwright, S. C., & Hyndman, R. J. (2008). Forecasting methods
and applications. John wiley & sons.

e Pindyck, R. S., & Rubinfeld, D. L. (1976). Econometric models and economic
forecasts. McGraw-Hill.

e Butler, W. F., Kavesh, R. A., & Platt, R. B. (Eds.). (1974). Methods and techniques of
business forecasting. Prentice Hall.

e Diebold, F. X. (2004). Elements of Forecasting. Thompson: South Western. Ohio,
USA.

Suggestive readings

e Hanke, J. E., & Wichern, D.W. (2014). Business Forecasting. Pearson.
e Gujarati, D. N. (2004). Basic econometrics. (4th ed.), McGraw-Hill.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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CATEGORY-VI

COMMON POOL OF GENERIC ELECTIVES (GE) COURSES

[

GENERIC ELECTIVES (GE): QUEUING AND RELIABILITY THEORY

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & | Credits Credit distribution of the Eligibility | Pre-requisite
Code course criteria of the course
Lecture | Tutorial | Practical/
Practice

Queuing and | 4 3 0 1 Passed Probability
Reliability 12th class | and Statistics
Theory with

Mathema

tics

Learning Objectives

The Learning Objectives of this course are as follows:

e To make students understand the basic idea of random variables and their associated
probability distributions as it is a prerequisite.
e To enrich students with the concept of stochastic processes and its applications in the
field of queuing theory.
o To make students learn the mathematical theory of queuing systems.
e To introduce students with the concept of system reliability and make them learn to
evaluate reliability of various system configurations.
e To provide students hands-on experience of the queuing and reliability models through
practical sessions using certain software.

Learning outcomes

On successful completion of the course, students will be able to:

e Understand the concepts and mathematical theory related to queuing systems & system
reliability required to understand, analyse and solve any real-world problem.
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e Learn the concepts of stochastic processes, Markov processes, Markov chains and
apply these mathematical models in real-life problems.

e Evaluate the performance metrics of any queuing system.

e Compute the system reliability of any type of system-configuration.

e Make use of software for problem analysis.

SYLLABUS

Unit I : Basic characteristics of a queueing system (12 Hours)
Kendall’s notation, performance measures of a queueing system, Little's formula, Traffic
intensity, Some general results for G/G/1 and G/G/c queueing models, Introduction to
stochastic processes, Markov chain and Markov process, pure-birth process, pure-death
process, birth-death process.

Unit II: Markovian queuing models (15 Hours)
single & multiple servers, finite & infinite system capacity, and finite & infinite population
size, Cost analysis, Applications of queuing theory.

Unit III: Basic tools of Reliability (9 Hours)
Reliability function, and related concepts like hazard rate, mean time to failure (MTTF),
classes of lifetime distributions, and hazard rate of Exponential and Weibull distributions.

Unit IV: System Reliability (9 Hours)
Reliability, hazard rate and MTTF of various system configurations- series, parallel, mixed
configuration, k out of n system and stand-by system.

Practical component (if any) — (30 Hours)
Practical/Lab to be performed on a computer using OR/Statistical packages

e Finding measures of performance for deterministic queuing system.
Finding measures of performance for M/M/1 queuing system with infinite capacity.
Finding measures of performance for M/M/1 queuing system with finite capacity.
Finding measures of performance for M/M/c queuing system with infinite capacity.
Finding measures of performance for M/M/c queuing system with finite capacity.
Finding measures of performance for any Markovian queuing system with multiple
servers and with finite/infinite capacity.
Measuring reliability of different types of system configuration.
e Measuring reliability, hazard rate and MTTF of different types of system configuration.

Essential/recommended readings

e Medhi J. (2009), Stochastic Processes (3™ Edition), New Delhi: New age science Ltd.

® Gross D., Shortle J. F, Thompson J. M., & Harris C. M. (2008), Fundamentals of
Queuing Theory (4" edition), New Jersey: John Wiley & Sons, inc.

e Trivedi K. S. (2016), Probability & Statistics with Reliability, Queuing & Computer
Science applications, New Jersey: John Wiley & Sons, Inc

e Srinath L. S., (2005), Reliability Engineering, New Delhi, East West Press.
Rausand M. & Hoyland A. (2003), System Reliability Theory: Models, Statistical
Methods & Applications (2™ ed.), New Jersey, John Wiley & Sons, Inc.
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e Hiller F. S., Lieberman G. J., Nag B., Basu P. (2017). Introduction to Operations
Research- Concepts & Cases (10" edition), New Delhi, Tata McGraw-Hill (Indian
Print).
e Taha, H. A. (2019). Operations Research-An Introduction (10th ed.). New Delhi:
Pearson Prentice Hall (Indian print).
Suggestive readings-Nil

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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DEPARTMENT OF STATISTICS

DEPARTMENT OF STATISTICS
B. Sc. (H) Statistics
Category-I

[ DISCIPLINE SPECIFIC CORE COURSE-7: SAMPLE SURVEYS J

CREDIT DISTRIBUTION, ELIGIBILITY, AND PRE-REQUISITES OF THE

COURSE
Course Credits | Credit distribution of the course Eligibility Pre-
title & criteria requisite of
code Lecture Tutorial Practical/ the course
Practice (if any)
Sample 4 3 0 1 Passed Class Descriptive
Surveys XII with Statistics
Mathematics and
probability
theory

Learning Objectives:

The learning objectives of this course are to introduce:

e Tools and techniques for selecting a representative sample from a target population keeping
in mind the objectives to be fulfilled.

e Obtain an estimator of the population parameter on the basis of the selected sample and
study its properties.

Learning Outcomes:

After successful completion of this course, students should be able to:

e Understand the fundamental concepts of population and sample and the principles of sample
survey

e Describe the value and methodologies for sample surveys versus other approaches to
collecting information from populations.

e Determine the appropriate sample size and its allocation for nationwide sample surveys or
for surveys to be conducted in a program area.

e Identify a proper sampling frame and select primary sample points.

e Apply steps involved in selecting a sample using Simple Random Sampling with or without
replacement, Stratified Sampling, Systematic Sampling and Ratio and Regression Methods
of Estimation

SYLLABUS OF DSC-7

Theory

UNIT I (10 Hours)
Basics of Survey Sampling

Concept of population and sample, complete enumeration versus sampling, sampling and non-
sampling errors. Types of sampling: non-probability and probability sampling, basic principles
of sample survey, Steps involved in survey sampling.
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UNIT 11 (8 Hours)
Simple Random Sampling

Simple random sampling (SRS) with and without replacement, their properties, procedures of
selecting a simple random sample, estimation of population mean and total, sampling for
proportions, determination of sample size, bivariate population.

UNIT I (10 Hours)
Stratified Random Sampling

Stratified Random Sampling: Estimation of population mean and total, Allocation of sample
in different strata using equal, proportional, optimum and Neyman allocations, comparison
with SRS, practical difficulties in adopting Neyman allocation, estimation of gain in precision
due to stratification.

UNIT IV (7 Hours)
Systematic Random Sampling

Systematic Random Sampling: Estimation of population mean and total, comparison with SRS
and stratified sampling in the presence of linear trend, Yates’ correction, definition of circular
systematic sampling.

UNITV (10 Hours)
Ratio and Regression Method of Estimation

Ratio method of estimation, first approximation to ratio estimator and its bias, first
approximation to variance of ratio estimator, estimator of variance of ratio estimator,
comparison of ratio with SRS.

Regression method of estimation, first approximation to linear regression estimator and its bias,
first approximation to variance of the linear regression estimator, estimator of variance of the
linear regression estimator, comparison with SRS and ratio estimator.

Practical -30 Hours
List of Practicals :

1. To select SRS with and without replacement.

2. For a population of size 5, estimate population mean, population mean square and
population variance. Enumerate all possible samples of size 2 by WR and establish all
properties relative to SRS.

3. For a population of size 5, estimate population mean, population mean square and
population variance. Enumerate all possible samples of size 2 by WOR and establish all
properties relative to SRS.

4. Estimate mean, standard error and the sample size for SRSWOR.

5. Stratified Sampling: allocation of sample to strata by proportional. Compare the
efficiencies of above method relative to SRS.

6. Stratified Sampling: allocation of sample to strata by Neyman’s methods. Compare the
efficiencies of above method relative to SRS.

7. Estimation of gain in precision in stratified sampling.

8. Comparison of systematic sampling with stratified sampling and SRS in the presence of a
linear trend and using end’s correction.

9. Ratio estimation: Calculate the population mean or total of the population. Calculate mean
squares. Compare the efficiency of ratio estimator relative to SRS.

10. Regression estimation: Calculate the population mean or total of the population.

11. Calculate mean squares. Compare the efficiency of regression estimator relative to SRS.

64



Practical work to be conducted using electronic spreadsheet / EXCEL/ Statistical
Software Package/ SPSS/ calculators.

ESSENTIAL READINGS

e Goon A M, Gupta M K and Dasgupta B (2018): Fundamentals of Statistics, Volume II, 9™
Edition and 4™ reprint.

e Cochran, W.G. (2011): Sampling Techniques ( 3" Ed.), Wiley Eastern John Wiley and Sons.
e Sukhatme, P. V., Sukhatme, B. V., Sukhatme, S., Asok, C.(1984). Sampling Theories of
Survey with Application, IOWA State University Press and Indian Society of Agricultural
Statistics.

SUGGESTIVE READINGS:

° Gupta, S.C. and Kapoor, V.K. (2007): Fundamentals of Applied Statistics, Sultan
Chand and Sons.

° Singh, D. and Chaudhary, F. S. (2015): Theory and Analysis of Sample Survey
Designs.

° Murthy M.N. (1977): Sampling Theory & Statistical Methods, Statistical Pub. Society,
Calcutta.

° Des Raj and Chandhok P. (1998): Sample Survey Theory, Narosa Publishing House.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch University of Delhi, from time to time.

DISCIPLINE SPECIFIC CORE COURSE-8: ADVANCED PROBABILITY
DISTRIBUTIONS

CREDIT DISTRIBUTION, ELIGIBILITY, AND PRE-REQUISITES OF THE

COURSE
Course title & | Credit Credit distribution of the Eligibility Pre-requisite
Code s Course Criteria of the Course
(if any)
Lecture | Tutorial | Practical/
Practice

Advanced 4 3 0 1 Passed Theory of
Probability Class XII probability
Distributions with distributions

Mathema

tics

Learning Objectives

The learning objectives of this course are as follows:

e The course introduces students to advanced discrete and continuous probability
distributions, and their important characteristics.

e [t will enable them to understand the applications of these distributions.

Learning Outcomes
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After successful completion of this course, students should be able to:

e Understand important advanced discrete probability distributions and their properties.
e Understand and apply important advanced continuous probability distributions and
their properties.

o Apply their understanding of these distributions in real-life problems related to different
areas of statistics.

SYLLABUS OF DSC-8

Theory

UNIT I (15 hours)
Discrete Probability Distributions

Negative Binomial Distribution: Probability distribution, particular cases, moment
generating function, cumulants, limiting case, derivation of moments from binomial
distribution and recurrence relation for probabilities of negative binomial distribution.
Examples and applications based on the distribution. Hypergeometric Distribution:
Probability distribution, mean, variance, approximation to Binomial Distribution and
recurrence relation. Examples and applications based on the distribution. Geometric
Distribution: Probability distribution, lack of memory property, moments and moment
generating function. Examples and applications based on the distribution. Multinomial
Distribution: Probability distribution and practical application.

UNIT II (15 hours)
Continuous Probability Distributions

Rectangular or Uniform Distribution: Definition, probability distribution and cumulative
probability distribution, moments, and moment generating function, characteristic function
and mean deviation about mean. Examples and applications based on the distribution.
Gamma Distribution: Definition and properties, probability distribution, mean, variance,
moment generating function, cumulant generating function, additive property and limiting
case. Examples and applications based on the distribution. Beta Distribution: Beta
Distribution of the first kind: Definition, probability distribution and cumulative probability
distribution, mean, variance and harmonic mean. Beta Distribution of the second kind:
Definition, probability distribution, mean, variance and harmonic mean. Examples and
applications based on the distributions.

UNIT III (15 hours)
Continuous Probability Distributions (contd.)

Exponential Distribution: Definition, probability distribution and cumulative probability
distribution, moment generating function, mean, variance and lack of memory property.
Examples and applications based on the distribution. Standard Laplace (Double
Exponential) Distribution: Definition, probability distribution, characteristic function and
moments. Two Parameter Laplace Distribution: Definition, probability distribution,
characteristic function and moments. Examples and applications based on the distribution.
Weibull Distribution: Probability distribution, moments and practical applications. Logistic
Distributions: Probability distribution, moments and practical applications. Cauchy
Distribution: Definition, probability distribution, characteristics function, additive property
and moments. Examples and applications based on the distribution.

PRACTICAL - 30 Hours
List of Practicals:
Practicals based on:
1. Application of Negative Binomial Distribution.
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Fitting of Negative Binomial Distribution.
Application of Hypergeometric Distribution

Fitting of Geometric Distribution.

Lack of memory property of Geometric Distribution
Applications of

(a) Geometric Distribution.

(b) Multinomial Distribution.

(c) Rectangular Distribution

(d) Gamma Distribution

(e) Beta Distribution.

(f) Exponential Distribution.

(g) Weibull Distribution.

(h) Logistic Distribution.

(1) Cauchy Distribution.

7. Lack of memory property of Exponential Distribution.

ATl

Practical work to be conducted using electronic spreadsheet / EXCEL/ Statistical
Software Package/ SPSS.

ESSENTIAL READINGS

e Gupta, S. C. and Kapoor, V. K. (2020). Fundamentals of Mathematical Statistics,
Twelfth Edition, Sultan Chand and Sons, Delhi.

e Ross, Sheldon M. (2013): A First Course in Probability, Ninth Edition, Pearson.

e Miller, I. and Miller, M. (2006). John E. Freund’s Mathematical Statistics with
Applications, Eight Edition., Pearson Education, Asia.

e Mood, A.M. Graybill, F.A. and Boes, D.C. (2007). Introduction to the Theory of
Statistics, Third Edition, (Reprint), Tata McGraw-Hill Pub. Co. Ltd.

SUGGESTED READINGS
e Rohatgi, V. K and Saleh M. E. (2015). An Introduction to Probability and Statistics,
Third Edition, John Wiley and Sons, Inc., New Jersey.
e Hogg, R.V., Tanis, E.A. and Rao, J.M. (2009). Probability and Statistical Inference,
7th Ed., Pearson Education, New Delhi.
e Ross, Sheldon M.(2009). Introduction to Probability and Statistics for Engineers and
Scientists, Fourth Edition, Academic Press.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch University of Delhi, from time to time.
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DISCIPLINE SPECIFIC CORE COURSE -9: MATHEMATICAL ANALYSIS

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE

COURSE
Course title | Credits | Credit distribution of the course | Eligibility Pre-requisite of
& Code criteria the course
Lecture | Tutorial | Practical/ (if any)
Practice
Mathematical 4 3 0 1 Passed Class Nil
Analysis- XII with
DSC-09 Mathematics

Learning Objectives
The learning objectives include:
o To study Real Analysis, which deals with the analytical properties of real functions
and sequences.
e To study Numerical Analysis, which is the study of algorithms that use numerical
approximation for the problems of mathematical analysis.

Learning Outcomes:
After successful completion of this course, students should be able to:

Understand the fundamental properties of real numbers and real-valued functions.

Understand the Analytical properties of sequences.

Apply Infinite series, their properties and different tests.

Apply limits, continuity, differentiability, and mean value theorems.
Use the fundamentals of numerical analysis, interpolation, numerical integration and
difference equation.

SYLLABUS OF DSC-9

Theory

UNIT I (10 hours)
Set Theory and Sequences

Completeness: The Completeness property of R; Archimedean property in R; Neighbourhood
and limit points: Neighbourhood, Open Set, Closed Set, Supremum and Infimum, Limit Point
of a Set; Sequences: Definition of a Sequence, Convergent Sequence, Divergent Sequence,
Oscillatory Sequence, Cauchy Sequence, Monotone Sequence.

UNIT 11 (10 hours)
Series

Infinite series, positive termed series and their convergence, Comparison test, D’ Alembert’s
ratio test, Cauchy’s n™ root test, Raabe’s test. Gauss test, Cauchy’s condensation test and
integral test (Statements and Examples only). Absolute convergence of series, Conditional
convergence.

UNIT III (10 hours)
Limit and Continuity

68



Review of limit, continuity and differentiability, uniform Continuity and boundedness of a
function. Rolle’s and Lagrange’s Mean Value theorems. Taylor’s theorem with Lagrange’s
and Cauchy’s form of remainder (without proof). Taylor’s and Maclaurin’s series expansions
of sin(x), cos(x), log (1+x).

UNIT IV (15 hours)
Numerical Methods

Factorial, finite differences and interpolation. Operators, E and divided difference. Newton’s
forward, backward and divided differences interpolation formulae. Lagrange’s interpolation
formulae. Gauss and Stirling interpolation formulae. Numerical integration. Trapezoidal rule,
Simpson’s one-third rule, three-eights rule, Stirling’s approximation to factorial n. Solution of
difference equations of first order, Euler Maclaurin’s summation formula.

PRACTICAL/LAB WORK - (30 hours)

List of Practical:

Practicals based on:

1. Formation of difference table, fitting of polynomial and missing terms for equal interval
of differencing.

Newton’s Gregory forward difference interpolation formula.

Newton’s backward difference interpolation formula.

Newton’s divided difference and Lagrange’s interpolation formula.

Gauss forward, Gauss backward central difference interpolation formula.

Stirling’s central difference interpolation formula.

Lagrange’s Inverse interpolation formula.

Method of successive approximation or iteration.

. Method of reversion of series.

0. Trapezoidal Rule, Simpson’s one-third rule, Simpson’s three-eighth rule, Weddle’s rule.
1. Euler-Maclaurin summation formula

—Z 0PN LR WD

Practical work to be conducted using electronic spreadsheet / EXCEL/ Statistical
Software Package/ SPSS/ calculators.

ESSENTIAL READINGS

e Appostol, T.M. (1987). Mathematical Analysis, 2nd Ed., Narosa Publishing House,New
Delhi

e Ghorpade, S.R. and Limaye, B.V. (2006). A Course in Calculus and Real Analysis,
Undergraduate Texts in Mathematics, Springer (SIE), Indian reprint.

e Sastry, S.S. (2000). Introductory Methods of Numerical Analysis, 3rd Ed., Prentice Hall
of India Pvt. Ltd., New Delhi.

SUGGESTIVE READINGS:

e Bartle, R.G. and Sherbert, D.R. (2002). Introduction to Real Analysis, (3rd Ed.,), John
Wiley and Sons (Asia) Pte. Ltd., Singapore.

e Jain, M.K,, Iyengar, S.R.K. and Jain, R.K. (2003). Numerical methods for scientific and
engineering computation, New age International Publisher, India.

e Malik, S.C. and Arora, S. (1994). Mathematical Analysis, Second Edition, Wiley Eastern
Limited, New Age International Limited, New Delhi.

o  Mukherjee, Kr. Kalyan (1990). Numerical Analysis. New Central Book Agency.

e Narayan, S. (1987). A course of Mathematical Analysis, 12th revised Ed., S. Chand &Co.
(Pvt.) Ltd., New Delhi.

69



e Somasundram, D. and Chaudhary, B. (1987). A First Course in Mathematical Analysis,
Narosa Publishing House, New Delhi.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch University of Delhi, from time to time.
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B.SC. (P)/B.A(P) WITH STATISTICS AS MAJOR

Category Il

DISCIPLINE SPECIFIC CORE COURSE —-1: SAMPLING DISTRIBUTIONS

CREDIT DISTRIBUTION, ELIGIBILITY, AND PRE-REQUISITES OF THE

COURSE
Course title & | Credits | Credit distribution of the course | Eligibility Pre-requisite
Code criteria of the course
Lecture | Tutorial | Practical/ (if any)
Practice
Sampling 4 3 0 1 Passed Statistical
Distributions Passed Class Methods
XII with
Mathematics

Learning Objectives:

The learning objectives include:

e To understand the concept of sampling distributions and their applications in statistical
inference.

e To understand the process of hypothesis testing.

e To have a clear understanding of when to apply various tests of hypothesis about
population parameters using sample statistics and draw appropriate conclusions from the
analysis.

Learning Outcomes:

After successful completion of this course, students should be able to:

e Understand the basic concepts of hypothesis testing, including framing of the null and
alternative hypotheses.

e Apply hypothesis testing based on a single sample and two samples using both classical
and p-value approaches.

e Understand the Chi-square distribution.

Analyze categorical data by using Chi-square techniques.

e Apply tand F distributions

SYLLABUS OF DSC-5

Theory

Unit I (15 hours)
Large sample tests

Large sample tests: Definitions of a random sample, parameter, and statistic, sampling
distribution of a statistic, sampling distribution of the sample mean, standard errors of the
sample mean, and the sample proportion. Null and alternative hypotheses, level of
significance, Type I and Type II errors, their probabilities and critical region. Large sample
tests, use of CLT for testing single proportion, difference of two proportions, single mean,
difference of two means, standard deviation and difference of standard deviations by classical
and p-value approaches.
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Unit II (15 hours)
Chi-square distribution

Chi-square distribution: Definition and derivation of ¥2 distribution with n degrees of freedom
(d.f.) using m.g.f., nature of probability curve for different degrees of freedom, mean, variance,
m.g.f.,, cumulant generating function, mode, additive property and limiting form of x2
distribution. Tests of significance and confidence intervals based on & distribution.

Unit I1I (15 hours)

Exact Sampling Distributions

t and F distributions: Student’s t and Fishers t-distributions, Derivation of its p.d.f., nature of
probability curve with different degrees of freedom, mean, variance, moments and limiting
form of t distribution. Snedecore's F-distribution: Derivation of F distribution, nature of
probability curve with different degrees of freedom, mean, variance and mode. Distribution of
1/F(n1,n2). Relationship between t, F and y2 distributions. Test of significance and confidence
intervals based on t and F distributions.

PRACTICAL/LAB WORK - 30 hours
List of Practicals
1. Large Sample Tests:
a) Testing of significance and confidence intervals for single proportion and difference of
two proportions.
b) Testing of significance and confidence intervals for single mean and difference of two
means.
c) Testing of significance and confidence intervals for difference of two standard
deviations.
2. Tests based on Chi-Square Distribution:
a) To test if the population variance has a specific value and its confidence intervals.
b) To test the goodness of fit.
c) To test the independence of attributes.
d) Test based on 2 x 2 contingency table without and with Yates’ corrections.
3. Tests based on t- Distribution and F- Distribution:
a) Testing of significance and confidence intervals for single mean and difference of two
means and paired t — test.
b) Testing of significance and confidence intervals of an observed sample correlation
coefficient.
c) Testing and confidence intervals of equality of two population variances.

Practical work to be conducted using electronic spreadsheet / EXCEL/ Statistical
Software Package/ SPSS/ calculators.

ESSENTIAL READINGS :

e Gupta, S. C. and Kapoor, V. K. (2020). Fundamentals of Mathematical Statistics, 12

Ed., S. Chand and Sons. Delhi.

e Goon A M, Gupta M K and Dasgupta B (2018): Fundamentals of Statistics, Volume II, 9™
Edition and 4™ reprint.

e Rohatgi, V. K. and Saleh, A.K. Md. E. (2009). An Introduction to Probability and Statistics,
2nd Ed., (Reprint) John Wiley and Sons.

SUGGESTIVE READINGS:

e Hogg, R.V. and Tanis, E.A. (2009). A Brief Course in Mathematical Statistics. Pearson
Education.
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e Mood, M.A., Graybill, F.A. and Boes, C.D. (2007). Introduction to the Theory of Statistics,
3rd Ed., (Reprint).Tata McGraw-Hill Pub. Co. Ltd.
e Johnson, R.A. and Bhattacharya, G.K. (2001). Statistics-Principles and Methods, 4th Ed.,
John Wiley and Sons.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch University of Delhi, from time to time.

DISCIPLINE SPECIFIC CORE COURSE — 6: STATISTICAL QUALITY
CONTROL

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credits | Credit distribution of the course | Eligibility Pre-requisite of
title & criteria the course
Code Lecture | Tutorial | Practical/ (if any)
Practice
Statistical 4 3 0 1 Passed Class Statistical
Quality XII with Methods
Control Mathematics

Learning Objectives
The learning objectives include:
e This course will help students to learn techniques and approaches of SQC being used in
industry to manufacture goods and services of high quality at low cost.
e This course will also give exposure to sampling inspection plans.

Learning Outcomes:
After successful completion of this course, students should be able to:
e Comprehend the concept of Statistical Quality Control and its application in Industry.
e Apply Statistical process control tools- Control charts for variables, and attributes.
e Analyse different patterns of variation on Control charts
e Apply statistical product control tools- Sampling inspection plans.

SYLLABUS OF DSC-6
Theory

UNIT I:

Basics of Quality
Definition, dimensions of quality, its concept, application, and importance. Introduction to
Process and Product Control. Statistical Process Control - Seven tools of SPC, Chance and
Assignable Causes of quality variation.

(9 hours)

UNIT II:

Statistical Control Charts
Construction and Statistical basis of 3-c Control charts, Control charts for variables: X& R-
chart, X & s-chart. chart (for known and unknown parameters) Control charts for attributes:

(21 hours)
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np-chart, p-chart, c-chart (for known and unknown parameters). Revised control limits.
Comparison between control charts for variables and control charts for attributes. Analysis of
patterns on control chart. Differentiate between Control Limits, Specification Limits and
Natural Tolerance Limits. Concept of process capability.

UNIT III: (15 hours)
Acceptance sampling plan

Principle of acceptance sampling plans. Single sampling plan its OC, AQL, LTPD, AOQ,
AOQL, ASN, ATI functions with graphical interpretation. Introduction to Dodge and Romig’s
sampling inspection plan tables.

PRACTICAL/LAB WORK - (30 hours)

List of Practical:

1. Construction and interpretation of statistical control charts for

a) X and R-chart

b) X and s-chart

c¢) np-chart

d) p-chart

e) c-chart

2. Single sample inspection plan: Construction and interpretation of OC, AQL, LTPD, ASN,
ATI, AOQ, AOQL curves.

Practical work to be conducted using electronic spreadsheet / EXCEL/ Statistical
Software Package/ SPSS/ calculators.

ESSENTIAL READINGS

e Montgomery, D. C. (2009). Introduction to Statistical Quality Control, 6th Ed., Wiley
India Pvt. Ltd.

e Goon, A.M., Gupta, M.K. and Dasgupta, B. (2002). Fundamentals of Statistics, Vol. [ &
II, 8th Ed., The World Press, Kolkata.

SUGGESTIVE READINGS:

e QGupta, S.C. and Kapoor, V.K. (2014). Fundamentals of Mathematical Statistics, 11th Ed.,
Sultan Chand.

e  Mukhopadhyay, P (2011): Applied Statistics, 2nd edition revised reprint, Books and
Allied(P) Ltd

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch University of Delhi, from time to time.
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B.Sc. (P)/B.A(P) with Statistics as Non-Major
Category 111

[ DISCIPLINE SPECIFIC CORE COURSE -3: SAMPLING DISTRIBUTIONS }

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE

COURSE
Course title & | Credits | Credit distribution of the course | Eligibility Pre-requisite
Code criteria of the course
Lecture | Tutorial | Practical/ (if any)
Practice
Sampling 4 3 0 1 Passed Class Statistical
Distributions XII with Methods
Mathematics

Learning Objectives:

The learning objectives include:

e To understand the concept of sampling distributions and their applications in statistical
inference.

e To understand the process of hypothesis testing.

e To have a clear understanding of when to apply various tests of hypothesis about
population parameters using sample statistics and draw appropriate conclusions from the
analysis.

Learning Outcomes:
After successful completion of this course, students should be able to:
e Understand the basic concepts of hypothesis testing, including framing of the null and
alternative hypotheses.
e Apply hypothesis testing based on a single sample and two samples using both classical
and p-value approaches.
e Understand the Chi-square distribution.
Analyze categorical data by using Chi-square techniques.
e Apply tand F distributions

SYLLABUS OF DSC-3

Theory

Unit I (15 hours)
Large sample tests

Large sample tests: Definitions of random sample, parameter and statistic, sampling
distribution of a statistic, sampling distribution of sample mean, standard errors of sample
mean, and sample proportion. Null and alternative hypotheses, level of significance, Type I
and Type II errors, their probabilities and critical region. Large sample tests, use of CLT for
testing single proportion, difference of two proportions, single mean, difference of two means,
standard deviation and difference of standard deviations by classical and p-value approaches.

Unit II (15 hours)

Chi square distribution
Chi square distribution: Definition and derivation of 2 distribution with n degrees of freedom
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(d.f.) using m.g.f., nature of probability curve for different degrees of freedom, mean, variance,
m.g.f., cumulant generating function, mode, additive property and limiting form of 2
distribution. Tests of significance and confidence intervals based on 2 distribution.

Unit II1 (15 hours)

Exact Sampling Distributions

t and F distributions: Student’s t and Fishers t-distributions, Derivation of its p.d.f., nature of
probability curve with different degrees of freedom, mean, variance, moments and limiting
form of t distribution. Snedecore's F-distribution: Derivation of F distribution, nature of
probability curve with different degrees of freedom, mean, variance and mode. Distribution of
1/F(n1,n2). Relationship between t, F and %2 distributions. Test of significance and confidence
intervals based on t and F distributions.

PRACTICAL/LAB WORK - (30 hours)

List of Practicals

1. Large Sample Tests:

(1) Testing of significance and confidence intervals for single proportion and difference of two
proportions.

(i1) Testing of significance and confidence intervals for single mean and difference of two
means.

(ii1) Testing of significance and confidence intervals for the difference of two standard
deviations.

2. Tests based on Chi-Square Distribution:

(1) To test if the population variance has a specific value and its confidence intervals.

(i1) To test the goodness of fit.

(i11) To test the independence of attributes.

(iv) Test based on 2 x 2 contingency table without and with Yates’ corrections.

3. Tests based on t- Distribution and F- Distribution:

(1) Testing of significance and confidence intervals for single mean and difference of two
means and paired t — test.

(i) Testing of significance and confidence intervals of an observed sample correlation
coefficient.

(ii1) Testing and confidence intervals of equality of two population variances.

ESSENTIAL READINGS :
e Gupta, S. C. and Kapoor, V. K. (2020). Fundamentals of Mathematical Statistics,
12" Ed., S. Chand and Sons. Delhi.
e Rohatgi, V. K. and Saleh, A.K. Md. E. (2009). An Introduction to Probability and
Statistics, 2nd Ed., (Reprint) John Wiley and Sons.
e Goon, A.M., Gupta, M.K. and Dasgupta, B. (2003). An Outline of Statistical Theory,
Vol. I, 4™ Ed., World Press, Kolkata.

SUGGESTIVE READINGS:

e Hogg, R.V. and Tanis, E.A. (2009). A Brief Course in Mathematical Statistics. Pearson
Education.

e Mood, M.A., Graybill, F.A. and Boes, C.D. (2007). Introduction to the Theory of
Statistics, 3rd Ed., (Reprint).Tata McGraw-Hill Pub. Co. Ltd.

e Johnson, R.A. and Bhattacharya, G.K. (2001). Statistics-Principles and Methods, 4th Ed.,
John Wiley and Sons.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,

University of Delhi, from time to time.
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Discipline Specific Elective

Category-V
Discipline Specific Elective for B. Sc. (H) Statistics

DISCIPLINE SPECIFIC ELECTIVE COURSE-1A: Optimization
Techniques

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE
COURSE

Course title & | Credits | Credit distribution of the course | Eligibility Pre-requisite
Code criteria of the course
Lecture | Tutorial | Practical/ (if any)
Practice
Operational 4 3 0 1 Passed Class Nil
Research XII with
Mathematics

Learning Objectives:

The learning objectives include:
e To create awareness about the term operational research (OR) and acquaint them with the

methodologies, scope, limitations and applications of OR and

e To expose the students with the knowledge of formulation of real life problems using the
linear programming method.
o To make the students understand about the theory and practical application of
transportation problems and assignment problems
e To introduce ‘Game Theory-the science of strategy’ to the students, which makes possible
the analysis of the decision making process of interdependent subjects.
e To provide a framework to develop mathematical models for different types inventory

systems.

Learning Outcomes:
After successful completion of this course, students should be able to:

e Understand the fundamental concepts of Operational Research Techniques

Apply Linear Programming.

Understand the Game Theory

[
e Solve the Transportation and assignment problems
[
[ J

Use the Inventory Models

SYLLABUS OF DSE-1A

Theory
UNITI

Introduction to OR and LPP
Definition and phases of O.R. Model building, various types of O.R. problems. Linear
Programming Problem (L.P.P.): Mathematical formulation of the L.P.P, graphical solutions of
L.P.P. Simplex method for solving L.P.P. Charne's M-technique for solving L.P.P. involving
artificial variables. Special cases of L.P.P. Concept of Duality in L.P.P. Economic

interpretation of Duality. Dual simplex method.

(15 hours)
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UNIT 11 (15 hours)
Transportation and Assignment Problem

Transportation Problem: Initial solution by North West corner rule, Least cost method and
Vogel's approximation method (VAM), MODI's method to find the optimal solution, special
cases of transportation problem. Assignment problem: Hungarian method to find optimal
assignment, special cases of assignment problem.

UNIT II1 (15 hours)

Game Theory and Inventory Management

Game theory: Rectangular game, minimax - maximin principle, solution to rectangular game
using graphical method, dominance and modified dominance property to reduce the game
matrix and solution to rectangular game with mixed strategy. Network flow problems and
shortest route problem. Inventory Management: ABC inventory system, characteristics of
inventory system. EOQ Model and its variations, with and without shortages.

PRACTICAL/LAB WORK - (30 hours)

List of Practical:

1. Mathematical formulation of L.P.P and solving the problem using graphical method.
2. Simplex technique and Charne's Big M method involving artificial variables.
3. Identifying Special cases by Graphical and Simplex method and interpretation:
a) Degenerate solution

b) Unbounded solution

c¢) Alternate solution

d) Infeasible solution

Allocation problem using Transportation model.

Allocation problem using Assignment model.

Graphical solution to mx2 / 2xn rectangular game

Mixed strategy

To find optimal inventory policy for EOQ models and its variations.

XN bs

Practical work to be conducted using electronic spreadsheet / EXCEL/ Statistical
Software Package/ SPSS/ calculators/ TORA/WINQSB/LINGO

ESSENTIAL READINGS:

e Swarup, K., Gupta, P.K. and Man Mohan (2013). Operations Research, 16th Ed., Sultan
Chand and Sons.

e Taha, H. A. (2007). Operations Research: An Introduction, 8thEd., Prentice Hall of
India.

SUGGESTIVE READINGS:

e F.S. Hillier. G.J. Lieberman (2010). Introduction to Operations Research- Concepts and
Cases, 9th Edition, Tata McGraw Hill.

e Donald Waters (2010): Inventory Control and Management, John Wiley.

e A. Ravindran, D. T. Phillips and James J. Solberg(2005). Operations Research- Principles
and Practice, John Wiley & Sons,

e G. Hadley (2002). Linear Programming, Reprint.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.
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DISCIPLINE SPECIFIC ELECTIVE COURSE - 1B: PSYCHOLOGICAL
AND EDUCATIONAL STATISTICS

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE

COURSE
Course title & | Credits | Credit distribution of the course | Eligibility Pre-requisite
Code criteria of the course
Lecture | Tutorial | Practical/ (if any)
Practice

Psychological 4 3 0 1 Passed Class Theory of
and XII with Probability
Educational Mathematics | Distributions
Statistics

Learning Objectives:

The learning objectives include:

e To measure psychological traits and mental abilities

e To learn basic methods of test construction, item writing and item analysis
e To check the reliability and validity of test scores.

Learning Outcomes:

After successful completion of this course, students should be able to:

Distinguish between Psychological measurement and physical measurement.
Understand the meaning of Tests in Psychology and Education.

Appreciate the uses and limitations of Psychological tests.

Learn the meaning and purpose of Item writing and analysis.

Understand concepts of reliability and validity of test scores and their differences.
Convert raw scores into different transformed scores.

Apply Scaling rankings and ratings in terms of the Normal Probability Curve.

SYLLABUS OF DSE-1B

Theory

Unit I (15 hours)
Basics of Educational Statistics

Introduction; need and importance of statistics in psychology and education. Measurements:
Levels of measurements. Distinction between psychological and physical measurements;
general problems, sources of errors. Tests: Meaning of tests in psychology and education;
history of psychological measurement and testing, uses, limitations and varieties,
characteristics of a good test, general steps of test construction. Test administration. Item
writing - Meaning and types; Item analysis — meaning and purpose. Item difficulty (concepts
only). Power tests and speed tests.

Unit II (15 hours)

Reliability and Validity

Reliability: Meaning, methods (or types); standard error of measurement, reliability of speed
test, factors influencing reliability of test scores, factors for their improvement, estimation of
true scores and index of reliability. Reliability of difference and composite scores. Validity:
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Meaning; content, criterion related and construct validity. Statistical methods for calculating
validity, factors influencing validity. Extra validity concerns, relation of validity to reliability.

Unit I1I (15 hours)
Psychological Statistics

Meaning of norm referencing and criterion referencing. Raw score transformations- percentile
score, standard scores, normalized standard scores, T-scores, C-scores and Stanine scores.
Intelligence: Definition. Types of intelligence test scores. Spearman’s two-factor theory and
Thomson group factors theory. Psychological scaling methods — Scaling of Individual test
items in terms of difficulty, scaling of rankings & ratings in terms of the normal probability
curve.

PRACTICAL/LAB WORK - 30 hours

List of Practical:

Computation of Reliability by Rulon and Kuder Richardson Formulas.

Finding reliability of a test whose length is increased/ decreased n times.

Finding index of reliability, standard error of measurement.

Finding validity/maximum validity when test length is increased n times/ indefinitely.
Finding relative difficulty of questions/ difference in difficulty between different tests.
Converting raw scores into Z-scores.

Converting raw scores into T-scores.

Calculation of T scores for a given frequency distribution.

. Construction of C-scales and its diagrammatic representation.

0. Construction of Stanine-scales and its diagrammatic representation.

1. Calculation of percentile scores corresponding to rank of an individual among N
individuals.

12. Finding numerical scores corresponding to grades or ratings by different judges.

el i A S e

Practical work to be conducted using electronic spreadsheet / EXCEL/ Statistical
Software Package/ SPSS/ calculators.

ESSENTIAL READINGS:
e Garrett H. E. (2021). Statistics in psychology and education. Nation Press.
e Gregory R. J. (2016). Psychological testing: History Principles and Applications.
(Updated seventh). Pearson.
e Singh, A. K. (2006). Tests, Measurements and Research in Behavioural Sciences.
Bharati Bhavan.
e Anastasi A. & Urbina S. (1997). Psychological testing (7th ed.). Prentice Hall.

SUGGESTIVE READINGS:
e Gupta, S. C., & Kapoor, V. K. (2019). Fundamentals of applied statistics. Sultan
Chand & Sons.
e Goon A M, Gupta M K and Dasgupta B (2018): Fundamentals of Statistics, Volume I,
9'h Edition and 4™ reprint.
e Mangal, S. K. (2016). Statistics in Psychology and Education. PHI Learning Pvt. Ltd..
Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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DISCIPLINE SPECIFIC ELECTIVE FOR B. SC. (P)

DISCIPLINE SPECIFIC ELECTIVE COURSE - 1: TIME SERIES ANALYSIS
AND INDEX NUMBERS

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE

COURSE
Course title | Credits | Credit distribution of the course | Eligibility Pre-requisite
& Code criteria of the course
Lecture | Tutorial | Practical/ (if any)
Practice

Time Series Passed Class | Descriptive
Analysis and 4 3 0 1 XII with Statistics and
Index Mathematics | Probability
Numbers Theory

Learning Objectives

The Learning Objectives of this course are as follows:

e Introduce the concept of time series, its components, and their estimation.
e Introduce the application of time series.

e Introduce the concept, formulation, and application of index numbers.

Learning outcomes

After completion of this course, the students will be able to:

e Understand the concepts of time series and index numbers.

e Formulate, solve, and analyse the use of time series and index numbers for real-world
problems.

SYLLABUS OF DSE 1

Theory

Unit -1 (12 hours)
Components of Time Series

Introduction to Time Series, Components of time series, Decomposition of time series- Additive
and multiplicative model with their merits and demerits, [llustrations of time series, Measurement
of trend by method of free-hand curve, method of semi-averages and method of least squares
(linear, quadratic and exponential).

Unit - 2 (15 hours)
Trend and Seasonality

Fitting of modified exponential, Gompertz and logistic curve, Moving average method,
Measurement of seasonal variations by method of simple averages, ratio to trend method, and ratio
to moving average method.

Unit - 11T (18 hours)
Index Numbers

Introduction to Index numbers, Problems in the construction of index numbers, Construction of
price and quantity index numbers: simple aggregate, weighted aggregate (Laspeyres, Paasche’s,
Drobish-Bowley, Marshall-Edgeworth’s, Walsch and Fisher’s Formula), simple and weighted
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average of price relatives, and chain base method, Criteria for a good index number, Errors in the
measurement of price and quantity index numbers, Consumer price index number, its construction
and uses, Uses and limitations of index numbers.

Practical - 30 Hours
List of Practicals:
1. Fitting of linear trend
2. Fitting of quadratic trend
3. Fitting of an exponential curve
4. Fitting of modified exponential curve by the method of
a. Three selected points
b. Partial sums
5. Fitting of Gompertz curve by the method of
a. Three selected points
b. Partial sums
Fitting of logistic curve by the method of three selected points
Fitting of trend by moving average method (for n even and odd)
8. Measurement of seasonal indices by
a. Method of simple averages
b. Ratio-to-trend method
c. Ratio-to-moving-average method
9. Construction of price and quantity index numbers by simple aggregate method.
10. Construction of price and quantity index numbers by Laspeyres, Paasche’s, Drobish-
Bowley, Marshall-Edgeworth, Walsch and Fisher’s Formula.
11. Construction of price and quantity index numbers by simple and weighted average of price
relatives.
12. Construction of index number by Chain base method.
13. Construction of consumer price index number by
a. Family budget method
b. Aggregate expenditure method
14. Time Reversal Test and Factor Reversal Test

No

Practical work to be conducted using electronic spreadsheet / EXCEL/ Statistical
Software Package/ SPSS/ calculators.

ESSENTIAL READINGS

e Goon A M, Gupta M K and Dasgupta B (2018): Fundamentals of Statistics, Volume II, 9™
Edition and 4™ reprint.

e Gupta, S.C. and Kapoor, V.K. (2014). Fundamentals of Applied Statistics, 11" Ed., Sultan
Chand.

e Croxton, Fredrick E, Cowden, Dudley J. and Klein, S. (1973): Applied General Statistics, 3rd
edition, Prentice Hall of India Pvt. Ltd.

SUGGESTIVE READING
e Mukhopadhyay, P. (1999). Applied Statistics, New Central Book Agency, Calcutta.
e Allen R.G.D. (1975): Index Numbers in Theory and Practice, Macmillan

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.
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COMMON POOL OF GENERIC ELECTIVES (GE) COURSES
OFFERED BY DEPARTMENT OF STATISTICS
CATEGORY-VI

GENERIC ELECTIVES —: SAMPLING DISTRIBUTIONS

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE

COURSE
Course title & | Credits | Credit distribution of the course | Eligibility Pre-requisite of
Code criteria the course
Lecture | Tutorial | Practical/ (if any)
Practice
Sampling 4 3 0 1 Passed Class Introductory
Distributions XII with Probability
Mathematics

Learning Objectives:
The learning objectives include:

To understand the concept of sampling distributions and their applications in statistical
inference.

To understand the process of hypothesis testing.

To have a clear understanding of when to apply various tests of hypothesis about
population parameters using sample statistics and draw appropriate conclusions from the
analysis.

Learning Outcomes:
After successful completion of this course, students should be able to:

Understand the basic concepts of hypothesis testing, including framing of the null and
alternative hypotheses.

Apply hypothesis testing based on a single sample and two samples using both classical
and p-value approaches.

Understand the Chi-square distribution.

Analyze categorical data by using Chi-square techniques.

Apply t and F distributions

SYLLABUS OF GE-3A

Theory

Unit I (15 hours)
Large sample tests

Large sample tests: Definitions of random sample, parameter and statistic, sampling
distribution of a statistic, sampling distribution of sample mean, standard errors of sample
mean, and sample proportion. Null and alternative hypotheses, level of significance, Type 1
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and Type II errors, their probabilities and critical region. Large sample tests, use of CLT for
testing single proportion, difference of two proportions, single mean, difference of two means,
standard deviation and difference of standard deviations by classical and p-value approaches.

Unit II (15 hours)
Chi square distribution

Chi square distribution: Definition and derivation of 2 distribution with n degrees of freedom
(d.f.) using m.g.f., nature of probability curve for different degrees of freedom, mean, variance,
m.g.f.,, cumulant generating function, mode, additive property and limiting form of x2
distribution. Tests of significance and confidence intervals based on 2 distribution.

Unit 111 (15 hours)

Exact Sampling Distributions

t and F distributions: Student’s t and Fishers t-distributions, Derivation of its p.d.f., nature of
probability curve with different degrees of freedom, mean, variance, moments and limiting
form of t distribution. Snedecore's F-distribution: Derivation of F distribution, nature of
probability curve with different degrees of freedom, mean, variance and mode. Distribution of
1/F(n1,n2). Relationship between t, F and y2 distributions. Test of significance and confidence
intervals based on t and F distributions.

PRACTICAL/LAB WORK - 30 hours

List of Practicals

1. Large Sample Tests:

(1) Testing of significance and confidence intervals for single proportion and difference of two
proportions.

(i1) Testing of significance and confidence intervals for single mean and difference of two
means.

(i11) Testing of significance and confidence intervals for difference of two standard deviations.
2. Tests based on Chi-Square Distribution:

(1) To test if the population variance has a specific value and its confidence intervals.

(i1) To test the goodness of fit.

(ii1) To test the independence of attributes.

(iv) Test based on 2 x 2 contingency table without and with Yates’ corrections.

3. Tests based on t- Distribution and F- Distribution:

(1) Testing of significance and confidence intervals for single mean and difference of two
means and paired t — test.

(i) Testing of significance and confidence intervals of an observed sample correlation
coefficient.

(ii1) Testing and confidence intervals of equality of two population variances.

Practical work to be conducted using electronic spreadsheet / EXCEL/ Statistical
Software Package/ SPSS/ calculators.

ESSENTIAL READINGS :

e Gupta, S. C. and Kapoor, V. K. (2020). Fundamentals of Mathematical Statistics, 12"

Ed., S. Chand and Sons. Delhi.

e Goon, A.M., Gupta, M.K. and Dasgupta, B. (2003). An Outline of Statistical Theory, Vol.
I, 4" Ed., World Press, Kolkata.
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e Rohatgi, V. K. and Saleh, A.K. Md. E. (2009). An Introduction to Probability and Statistics,
2nd Ed., (Reprint) John Wiley and Sons.

SUGGESTIVE READINGS:

e Hogg, R.V. and Tanis, E.A. (2009). A Brief Course in Mathematical Statistics. Pearson
Education.

e Mood, M.A., Graybill, F.A. and Boes, C.D. (2007). Introduction to the Theory of Statistics,
3rd Ed., (Reprint).Tata McGraw-Hill Pub. Co. Ltd.

e Johnson, R.A. and Bhattacharya, G.K. (2001). Statistics-Principles and Methods, 4th Ed.,
John Wiley and Sons.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.

Major 1/ Minor 1: Descriptive Statistics and Probability Theory

Major 3/ Minor 2: Statistical Methods
GE -2A: Introductory Probability
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DEPARTMENT OF MATHEMATICS
B.Sc. (Hons) MATHEMATICS
Category-I

DISCIPLINE SPECIFIC CORE COURSE -7: GROUP THEORY

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credits | Credit distribution of the course | Eligibility Pre-requisite
title & criteria of the course
Code Lecture | Tutorial | Practical/ (if any)
Practice
Group 4 3 1 0 Class XII Algebra
Theory pass with
Mathematics

Learning Objectives

The primary objective of this course is to introduce:
e Symmetric groups, normal subgroups, factor groups, and direct products of groups.
e The notions of group homomorphism to study the isomorphism theorems with applications.
e (lassification of groups with small order according to isomorphisms.

Learning Outcomes
This course will enable the students to:
e Analyse the structure of 'small' finite groups, and examine examples arising as groups of
permutations of a set, symmetries of regular polygons.
e Understand the significance of the notion of cosets, Lagrange’s theorem and its
consequences.
e Know about group homomorphisms and isomorphisms and to relate groups using these
mappings.
e Express a finite abelian group as the direct product of cyclic groups of prime power orders.
e [ earn about external direct products and its applications to data security and electric circuits.

SYLLABUS OF DSC -7

Unit-1 (18 hours)
Permutation Groups, Lagrange’s Theorem and Normal Subgroups

Permutation groups and group of symmetries, Cycle notation for permutations and properties,
Even and odd permutations, Alternating groups; Cosets and its properties, Lagrange’s theorem
and consequences including Fermat’s Little theorem, Number of elements in product of two
finite subgroups; Normal subgroups, Factor groups, Cauchy’s theorem for finite Abelian
groups.

Unit -2 (15 hours)
Group Homomorphisms and Automorphisms

Group homomorphisms, isomorphisms and properties, Cayley’s theorem; First, Second and
Third isomorphism theorems for groups; Automorphism, Inner automorphism, Automorphism
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groups, Automorphism groups of cyclic groups, Applications of factor groups to automorphism
groups.

Unit-3 (12 hours)
Direct Products of Groups and Fundamental Theorem of Finite Abelian Groups
External direct products of groups and its properties, The group of units modulo n as an
external direct product, Applications to data security and electric circuits; Internal direct
products; Fundamental theorem of finite abelian groups and its isomorphism classes.

Essential Reading
1. Gallian, Joseph. A. (2017). Contemporary Abstract Algebra (9th ed.). Cengage Learning
India Private Limited, Delhi. Indian Reprint 2021.

Suggestive Readings
e Artin, Michael. (1991). Algebra (2nd ed.). Pearson Education. Indian Reprint 2015.
e Dummit, David S., & Foote, Richard M. (2016). Abstract Algebra (3rd ed.). Student
Edition. Wiley India.
e Herstein, . N. (1975). Topics in Algebra (2nd ed.). Wiley India, Reprint 2022.
e Rotman, Joseph J. (1995). An Introduction to The Theory of Groups (4th ed.). Springer-
Verlag, New York.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.

DISCIPLINE SPECIFIC CORE COURSE -8:
RIEMANN INTEGRATION

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credits | Credit distribution of the course | Eligibility Pre-requisite
title & criteria of the course
Code Lecture | Tutorial | Practical/ (if any)
Practice
Riemann 4 3 1 0 Class XII Elementary Real
Integration pass with Analysis, and
Mathematics Calculus

Learning Objectives
The primary objective of this course is to:
e Understand the integration of bounded functions on a closed and bounded interval and
its extension to the cases where either the interval of integration is infinite, or the
integrand has infinite limits at a finite number of points on the interval of integration.
e [earn some of the properties of Riemann integrable functions, its generalization and
the applications of the fundamental theorems of integration.
e Get an exposure to the utility of integration for practical purposes.

Learning Outcomes
This course will enable the students to:
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e [earn about some of the classes and properties of Riemann integrable functions, and the
applications of the Riemann sums to the volume and surface of a solid of revolution.

e Get insight of integration by substitution and integration by parts.

e Know about convergence of improper integrals including, beta and gamma functions.

SYLLABUS OF DSC - 8

Unit-1 (18 hours)
The Riemann Integral

Definition of upper and lower Darboux sums, Darboux integral, Inequalities for upper and
lower Darboux sums, Necessary and sufficient conditions for the Darboux integrability;
Riemann’s definition of integrability by Riemann sum and the equivalence of Riemann’s and
Darboux’s definitions of integrability; Definition and examples of the Riemann-Stieltjes
integral.

Unit -2 (15 hours)
Properties of The Riemann Integral and Fundamental Theorems

Riemann integrability of monotone functions and continuous functions, Properties of Riemann
integrable functions; Definitions of piecewise continuous and piecewise monotone functions
and their Riemann integrability; Intermediate value theorem for integrals, Fundamental
Theorems of Calculus (I and II).

Unit -3 (12 hours)
Applications of Integrals and Improper Integrals

Methods of integration: integration by substitution and integration by parts; Volume by slicing
and cylindrical shells, Length of a curve in the plane and the area of surfaces of revolution.
Improper integrals of Type-I, Type-II and mixed type, Convergence of improper integrals,
The beta and gamma functions and their properties.

Essential Readings

1. Ross, Kenneth A. (2013). Elementary Analysis: The Theory of Calculus (2nd ed.).
Undergraduate Texts in Mathematics, Springer.

2. Anton, Howard, Bivens Irl and Davis Stephens (2012). Calculus (10th edn.). John Wiley
& Sons, Inc.

3. Denlinger, Charles G. (2011). Elements of Real Analysis, Jones & Bartlett India Pvt. Ltd.,
Indian Reprint.

4. Ghorpade, Sudhir R. and Limaye, B. V. (2006). A Course in Calculus and Real Analysis.
Undergraduate Texts in Mathematics, Springer (SIE). Indian Reprint.

Suggestive Readings

e Bartle, Robert G., & Sherbert, Donald R. (2015). Introduction to Real Analysis (4th ed.).
Wiley, Indian Edition.

e Kumar Ajit and Kumaresan S. (2014). A Basic Course in Real Analysis. CRC Press,
Taylor & Francis Group, Special Indian Edition.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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DISCIPLINE SPECIFIC CORE COURSE-9:
DISCRETE MATHEMATICS

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title | Credits | Credit distribution of the course | Eligibility Pre-requisite
& Code . . criteria of the course
Lecture | Tutorial Practgcal/ (if any)
Practice
Discrete Class XII Algebra and
Mathematics 4 3 0 1 pass with Linear Algebra
Mathematics

Learning Objectives
The primary objective of the course is to:
e Make students embark upon a journey of enlightenment, starting from the abstract
concepts in mathematics to practical applications of those concepts in real life.
e Make the students familiar with the notion of partially ordered set and a level up with the
study of lattice, Boolean algebra and related concepts.
e (Culminate the journey of learning with practical applications using the knowledge attained
from the abstract concepts learnt in the course.

Learning Outcomes
This course will enable the students to:
e Understand the notion of partially ordered set, lattice, Boolean algebra with applications.
e Handle the practical aspect of minimization of switching circuits to a great extent with the
methods discussed in this course.
e Apply the knowledge of Boolean algebras to logic, set theory and probability theory.

SYLLABUS OF DSC -9

Unit -1 (15 hours)
Cardinality and Partially Ordered Sets

The cardinality of a set; Definitions, examples and basic properties of partially ordered sets,
Order-isomorphisms, Covering relations, Hasse diagrams, Dual of an ordered set, Duality
principle, Bottom and top elements, Maximal and minimal elements, Zorn’s lemma, Building
new ordered sets, Maps between ordered sets.

Unit -2 (15 hours)
Lattices

Lattices as ordered sets, Lattices as algebraic structures, Sublattices, Products, Lattice
isomorphism; Definitions, examples and properties of modular and distributive lattices; The
M3 — Ns theorem with applications, Complemented lattice, Relatively complemented lattice,
Sectionally complemented lattice.

Unit -3 (15 hours)
Boolean Algebras and Applications

Boolean algebras, De Morgan’s laws, Boolean homomorphism, Representation theorem,
Boolean polynomials, Boolean polynomial functions, Equivalence of Boolean polynomials,
Disjunctive normal form and conjunctive normal form of Boolean polynomials; Minimal forms
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of Boolean polynomials, Quine-McCluskey method, Karnaugh diagrams, Switching circuits
and applications, Applications of Boolean algebras to logic, set theory and probability theory.

Practical (30 hours):

Practical/Lab work to be performed in a computer Lab using any of the Computer Algebra System
Software such as Mathematica/MATLAB /Maple/Maxima/Scilab/SageMath etc., for the following
problems based on:

1)
2)

3)

4)

S)
6)

7)

8)

9)

Expressing relations as ordered pairs and creating relations.
Finding whether or not, a given relation is:
1.  Reflexive ii. Antisymmetric iii. Transitive iv. Partial order
Finding the following for a given partially ordered set
i.  Covering relations.
ii.  The corresponding Hasse diagram representation.
iii.  Minimal and maximal elements.
Finding the following for a subset S of a given partially ordered set P
i.  Whether a given element in P is an upper bound (lower bound) of .S or not.
ii.  Set of all upper bounds (lower bounds) of S.
iii.  The least upper bound (greatest lower bound) of S, if it exists.
Creating lattices and determining whether or not, a given partially ordered set is a lattice.
Finding the following for a given Boolean polynomial function:

i.  Representation of Boolean polynomial function and finding its value when the Boolean
variables in it take particular values over the Boolean algebra {0,1}.

ii.  Display in table form of all possible values of Boolean polynomial function over the
Boolean algebra {0,1}.

Finding the following:

1. Dual of a given Boolean polynomial/expression.

ii. Whether or not two given Boolean polynomials are equivalent.
1ii. Disjunctive normal form (Conjunctive normal form) from a given Boolean expression.
iv. Disjunctive normal form (Conjunctive normal form) when the given Boolean

polynomial function is expressed by a table of values.

Representing a given circuit diagram (expressed using gates) in the form of Boolean
expression.

Minimizing a given Boolean expression to find minimal expressions.
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Essential Readings

1. Davey, B. A., & Priestley, H. A. (2002). Introduction to Lattices and Order (2nd ed.).
Cambridge University press, Cambridge.

2. Goodaire, Edgar G., & Parmenter, Michael M. (2006). Discrete Mathematics with Graph
Theory (3rd ed.). Pearson Education Pvt. Ltd. Indian Reprint.

3. Lidl, Rudolf & Pilz, Gunter. (2004). Applied Abstract Algebra (2nd ed.), Undergraduate
Texts in Mathematics. Springer (SIE). Indian Reprint.

Suggested Readings

e Donnellan, Thomas. (1999). Lattice Theory (1st ed.). Khosla Pub. House. Indian Reprint.

e Rosen, Kenneth H. (2019). Discrete Mathematics and its Applications (8th ed.), Indian
adaptation by Kamala Krithivasan. McGraw-Hill Education. Indian Reprint 2021.
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B.Sc. (Hons) Mathematics, Semester-111, DSE-Courses

DISCIPLINE SPECIFIC ELECTIVE COURSE -1(i): GRAPH THEORY

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credits | Credit distribution of the course | Eligibility Pre-requisite
title & criteria of the course
Code Lecture | Tutorial | Practical/ (if any)
Practice
Graph 4 3 1 0 Class XII Nil
Theory pass with
Mathematics

Learning Objectives

The primary objective of this course is to introduce:

e Problem-solving techniques using various concepts of graph theory.
e Various properties like planarity and chromaticity of graphs.

e Several applications of these concepts in solving practical problems.

Learning Outcomes

This course will enable the students to:

Learn modelling of real-world problems by graphs.

Know characteristics of different classes of graphs.

Learn representation of graphs in terms of matrices.

Learn algorithms to optimize a solution.

Understand some properties of graphs and their applications in different practical
situations.

SYLLABUS OF DSE - 1(i)

Unit-1

Graphs, Paths and Circuits
Definition, Examples and basic properties of graphs, Subgraphs, Pseudographs, Complete
graphs, Bipartite graphs, Isomorphism of graphs, Paths and circuits, Connected graphs,
Eulerian circuits, Hamiltonian cycles, Adjacency matrix, Weighted graph, Travelling salesman
problem, Shortest path, Dijkstra’s algorithm.

(12 hours)

Unit — 2

Applications of Paths and Circuits, Trees
Applications of Path and Circuits: The Chinese Postman Problem, Digraphs, Bellman-Ford
Algorithm, Tournaments, Scheduling Problem, Trees, Properties of Trees, Spanning Trees,
Minimum Spanning Tree Algorithms.

(15 hours)

Unit-3

Connectivity and Graph Coloring, Planar Graphs
Cut-vertices, Blocks and their Characterization, Connectivity and edge-connectivity, Planar
graphs, Euler’s formula, Kuratowski theorem, Graph coloring and applications, Matchings,
Hall’s theorem, Independent sets and covers.

(18 hours)
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Essential Readings

1. Goodaire, Edgar G., & Parmenter, Michael M. (2006). Discrete Mathematics with Graph
Theory (3rd ed.). Pearson Education Pvt. Ltd. Indian Reprint.

2. Chartrand, Gary, & Zhang, Ping (2012). A First Course in Graph Theory. Dover
Publications.

Suggestive Readings

e Bondy, J. A., and Murty, U.S.R. (2008). Graph Theory. Graduate Texts in Mathematics,
Springer.

e Diestel, Reinhard (2017). Graph Theory (5th ed.). Graduate Texts in Mathematics,
Springer.

e West, Douglas B. (2001). Introduction to Graph Theory (2nd ed.). Prentice Hall. Indian
Reprint.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.

DISCIPLINE SPECIFIC ELECTIVE COURSE- 1(ii):
MATHEMATICAL PYTHON

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title | Credits | Credit distribution of the course | Eligibility Pre-requisite
& Code criteria of the course
Lecture | Tutorial | Practical/ (if any)
Practice
Mathematical Class XII | Basic
Python 4 3 0 1 pass with | knowledge
Mathematics | of Python

Learning Objectives
The Learning Objectives of this course are as follows:
e To be able to model and solve mathematical problems using Python Programs.
e To experience utility of open-source resources for numerical and symbolic mathematical
software systems.

Learning Outcomes
This course will enable the students to use Python:
e For numerical and symbolic computation in mathematical problems from calculus,
algebra, and geometry.
e To tabulate and plot diverse graphs of functions and understand tracing of shapes,
geometries, and fractals.
e To prepare smart documents with LaTeX interface.

SYLLABUS OF DSE - 1(ii)
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Theory

Unit -1 (15 hours)
Drawing Shapes, Graphing and Visualization

Drawing diverse shapes using code and Turtle; Using matplotlib and NumPy for data
organization, Structuring and plotting lines, bars, markers, contours and fields, managing
subplots and axes; Pyplot and subplots, Animations of decay, Bayes update, Random walk.

Unit -2 (18 hours)
Numerical and Symbolic Solutions of Mathematical Problems

NumPy for scalars and linear algebra on n-dimensional arrays; Computing eigenspace, Solving
dynamical systems on coupled ordinary differential equations, Functional programming
fundamentals using NumPy; Symbolic computation and SymPy: Differentiation and
integration of functions, Limits, Solution of ordinary differential equations, Computation of
eigenvalues, Solution of expressions at multiple points (lambdify), Simplification of
expressions, Factorization, Collecting and canceling terms, Partial fraction decomposition,
Trigonometric simplification, Exponential and logarithms, Series expansion and finite
differences, Solvers, Recursive equations.

Unit-3 (12 hours)
Document Generation with Python and LaTeX

Pretty printing using SymPy; Pandas API for 10 tools: interfacing Python with text/csv,
HTML, LaTeX, XML, MSExcel, OpenDocument, and other such formats; Pylatex and writing
document files from Python with auto-computed values, Plots and visualizations.

Practical (30 hours):Software labs using IDE such as Spyder and Python Libraries.

° Installation, update, and maintenance of code, troubleshooting.

) Implementation of all methods learned in theory.

° Explore and explain API level integration and working of two problems with standard
Python code.

Essential Readings
1. Farrell, Peter (2019). Math Adventures with Python. No Starch Press. ISBN Number: 978-
1-59327-867-0.
2. Farrell, Peter and et al. (2020). The Statistics and Calculus with Python Workshop. Packet
Publishing Ltd. ISBN: 978-1-80020-976-3.
3. Saha, Amit (2015). Doing Math with Python. No Starch Press. ISBN: 978-1-59327-640-9
Suggested Readings
e Morley, Sam (2022). Applying Math with Python (2nd ed.). Packet Publishing Ltd. ISBN:
978-1-80461-837-0
e Online resources and documentation on the libraries, such as:
o https://matplotlib.org
https://sympy.org
https://pandas.pydata.org
https://numpy.org
https://pypi.org
https://patrickwalls.github.io/mathematicalpython/

O O O O O

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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DISCIPLINE SPECIFIC ELECTIVE COURSE-1(iii): NUMBER THEORY

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credits | Credit distribution of the course | Eligibility Pre-requisite
title & criteria of the course
Code Lecture | Tutorial | Practical/ (if any)
Practice
Number 4 3 1 0 Class XII Algebra
Theory pass with
Mathematics

Learning Objectives
The primary objective of this course is to introduce:
e The number theoretic techniques of computations with the flavour of abstraction.
e The Euclidean algorithm, linear Diophantine equations, congruence equations,
arithmetic functions and their applications, Fermat’s little, Euler’s and Wilson’s theorems.
e Primitive roots, quadratic residues and nonresidues, the Legendre symbol and the law of
Quadratic Reciprocity.
e Introduction to cryptography, public-key cryptosystems and applications.

Learning Outcomes
This course will enable the students to:
e Use modular arithmetic in solving linear and system of linear congruence equations.
e Work with the number theoretic functions, their properties and their use.
e [earn the forms of positive integers that possess primitive roots and the Quadratic
Reciprocity Law which deals with the solvability of quadratic congruences.
e Understand the public-key cryptosystems, in particular, RSA.

SYLLABUS OF DSE - 1(iii)

Unit-1 (12 hours)
Linear Diophantine equation and Theory of Congruences

The Euclidean Algorithm and linear Diophantine equation; Least non-negative residues and
complete set of residues modulo 7; Linear congruences, The Chinese remainder theorem and
system of linear congruences in two variables; Fermat's little theorem, Wilson's theorem and
its converse, Application to solve quadratic congruence equation modulo odd prime p.

Unit -2 (21 hours)
Number-Theoretic Functions and Primitive Roots

Number-theoretic functions for the sum and number of divisors, Multiplicative function,
Mobius inversion formula and its properties; Greatest integer function with an application to
the calendar; Euler’s Phi-function, Euler’s theorem and some properties of the Phi-function;
The order of an integer modulo 7 and primitive roots for primes, Primitive roots of composite
numbers z: when 7 is of the form 2%, and when 7 is a product of two coprime numbers.
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Unit -3 (12 hours)
Quadratic Reciprocity Law and Public Key Cryptosystems

The quadratic residue and nonresidue of an odd prime and Euler’s criterion, The Legendre
symbol and its properties, Quadratic Reciprocity law and its application; Introduction to
cryptography, Hill’s cipher, Public-key cryptography and RSA.

Essential Reading

1. Burton, David M. (2011). Elementary Number Theory (7th ed.). McGraw-Hill Education
Pvt. Ltd. Indian Reprint 2017.

Suggestive Readings
o Andrews, George E. (1994). Number Theory. Dover publications, Inc. New York.

e Robbins, Neville (2007). Beginning Number Theory (2nd ed.). Narosa Publishing House
Pvt. Ltd. Delhi.

e Rosen, Kenneth H. (2011). Elementary Number Theory and its Applications (6th ed.).
Pearson Education. Indian Reprint 2015.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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B.A. (Prog.) with Mathematics as Major

Category-I1

DISCIPLINE SPECIFIC CORE COURSE - 3:
THEORY OF EQUATIONS AND SYMMETRIES

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credits | Credit distribution of the course | Eligibility Pre-requisite

title & criteria of the course

Code Lecture | Tutorial | Practical/ (if any)
Practice

Theory of Class X

Equations 4 3 1 0 pass with Nil

and Mathematics

Symmetries

Learning Objectives
The goal of this paper is to acquaint students with certain ideas about:
e Integral roots, rational roots, an upper bound on number of positive or negative roots of a
polynomial.
e Finding roots of cubic and quartic equations in special cases using elementary symmetric
functions.
e Using Cardon’s and Descartes’ methods, respectively.

Learning Outcomes
After completion of this paper, the students will be able to:
e Understand the nature of the roots of polynomial equations and their symmetries.
e Solve cubic and quartic polynomial equations with special condition on roots and in
general.
e Find symmetric functions in terms of the elementary symmetric polynomials.

SYLLABUS OF DSC-3

Unit -1 (18 hours)
Polynomial Equations and Properties

General properties of polynomials and equations; Fundamental theorem of algebra and its
consequences; Theorems on imaginary, integral and rational roots; Descartes’ rule of signs for
positive and negative roots; Relations between the roots and coefficients of equations,
Applications to solution of equations when an additional relation among the roots is given;
De Moivre’s theorem for rational indices, the nth roots of unity and symmetries of the solutions.

Unit -2 (12 hours)
Cubic and Biquadratic (Quartic) Equations
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Transformation of equations (multiplication, reciprocal, increase/diminish in the roots by a
given quantity), Removal of terms; Cardon’s method of solving cubic and Descartes’ method
of solving biquadratic equations.

Unit -3 (15 hours)
Symmetric Functions
Elementary symmetric functions and symmetric functions of the roots of an equation;

Newton’s theorem on sums of the like powers of the roots; Computation of symmetric
1 _ 2 a’+ ﬁ}/
zazﬂa zazﬂza Zazﬁ% z—a Za 3: Z(ﬂ+7/_a) » Z—a
functions such as a’py B+y  of
polynomial equations; Transformation of equations by symmetric functions and in general.

Essential Readings
1. Burnside, W.S., & Panton, A.W. (1979). The Theory of Equations (11th ed.). Vol. 1.
Dover Publications, Inc. (4th Indian reprint. S. Chand & Co. New Delhi).
2. Dickson, Leonard Eugene (2009). First Course in the Theory of Equations. John Wiley
& Sons, Inc. The Project Gutenberg eBook: http://www.gutenberg.org/ebooks/29785

Suggestive Readings
e Prasad, Chandrika (2017). Text Book of Algebra and Theory of Equations. Pothishala Pvt Ltd.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.

DISCIPLINE SPECIFIC CORE COURSE - A-3:
DIFFERENTIAL EQUATIONS

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credits | Credit distribution of the course | Eligibility Pre-requisite
title & criteria of the course
Code Lecture | Tutorial | Practical/ (if any)
Practice
Differential Class XII
Equations 4 3 1 0 pass with Nil
Mathematics

Learning Objectives
The primary objective of this course is to introduce:
e Ordinary and partial differential equations.
e Basic theory of higher order linear differential equations, Wronskian and its properties.
e Various techniques to find the solutions of above differential equations which provide a
basis to model complex real-world situations.

Learning Outcomes

This course will enable the students to:

e Solve the exact, linear, Bernoulli equations, find orthogonal trajectories and solve rate
problems.
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e Apply the method of undetermined coefficients and variation of parameters to solve linear
differential equations.

e Solve Cauchy-Euler equations and system of linear differential equations.

e Formulate and solve various types of first and second order partial differential equations.

SYLLABUS OF DISCIPLINE A-3

Unit-1 (15 hours)
Ordinary Differential Equations

First order ordinary differential equations: Basic concepts and ideas, First order Exact
differential equations, Integrating factors and rules to find integrating factors, Linear equations
and Bernoulli equations, Initial value problems, Applications of first order differential
equations: Orthogonal trajectories and Rate problems; Basic theory of higher order linear
differential equations, Wronskian and its properties.

Unit -2 (12 hours)
Explicit Methods of Solving Higher-Order Linear Differential Equations

Linear homogeneous equations with constant coefficients, Linear non-homogeneous equations,
Method of undetermined coefficients, Method of variation of parameters, Two-point boundary
value problems, Cauchy-Euler equations, System of linear differential equations.

Unit-3 (18 hours)
First and Second Order Partial Differential Equations

Classification and Construction of first-order partial differential equations, Method of
characteristics and general solutions of first-order partial differential equations, Canonical
forms and method of separation of variables for first order partial differential equations;
Classification and reduction to canonical forms of second-order linear partial differential
equations and their general solutions.

Essential Readings
1. Myint-U, Tyn and Debnath, Lokenath (2007). Linear Partial Differential Equations for
Scientist and Engineers (4th ed.). Birkhduser. Indian Reprint.
2. Ross, Shepley L. (1984). Differential Equations (3rd ed.). John Wiley & Sons.

Suggestive Readings

e Edwards, C. Henry, Penney, David E., & Calvis, David T. (2015). Differential Equations
and Boundary Value Problems: Computing and Modeling (5th ed.). Pearson Education.

e Kreyszig, Erwin. (2011). Advanced Engineering Mathematics (10th ed.). Wiley India.

e Sneddon I. N. (2006). Elements of Partial Differential Equations. Dover Publications.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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B.A./B.Sc. (Prog.) with Mathematics as Non-Major

Category-III

DISCIPLINE SPECIFIC CORE COURSE - A-3:
DIFFERENTIAL EQUATIONS

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credits | Credit distribution of the course | Eligibility Pre-requisite
title & criteria of the course
Code Lecture | Tutorial | Practical/ (if any)
Practice
Differential Class XII
Equations 4 3 1 0 pass with Nil
Mathematics

Learning Objectives
The primary objective of this course is to introduce:
e Ordinary and partial differential equations.
e Basic theory of higher order linear differential equations, Wronskian and its properties.
e Various techniques to find the solutions of above differential equations which provide a
basis to model complex real-world situations.

Learning Outcomes
This course will enable the students to:
e Solve the exact, linear, Bernoulli equations, find orthogonal trajectories and solve rate
problems.
e Apply the method of undetermined coefficients and variation of parameters to solve linear
differential equations.
e Solve Cauchy-Euler equations and System of linear differential equations.
e Formulate and solve various types of first and second order partial differential equations.

SYLLABUS of Discipline A-3

Unit-1

Ordinary Differential Equations
First order ordinary differential equations: Basic concepts and ideas, First order Exact
differential equations, Integrating factors and rules to find integrating factors, Linear equations
and Bernoulli equations, Initial value problems, Applications of first order differential
equations: Orthogonal trajectories and Rate problems; Basic theory of higher order linear
differential equations, Wronskian and its properties.

(15 hours)

Unit -2
Explicit Methods of Solving Higher-Order Linear Differential Equations

(12 hours)
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Linear homogeneous equations with constant coefficients, Linear non-homogeneous equations,
Method of undetermined coefficients, Method of variation of parameters, Two-point boundary
value problems, Cauchy-Euler equations, System of linear differential equations.

Unit -3 (18 hours)
First and Second Order Partial Differential Equations

Classification and Construction of first-order partial differential equations, Method of
characteristics and general solutions of first-order partial differential equations, Canonical
forms and method of separation of variables for first order partial differential equations;
Classification and reduction to canonical forms of second-order linear partial differential
equations and their general solutions.

Essential Readings
1. Myint-U, Tyn and Debnath, Lokenath (2007). Linear Partial Differential Equations for
Scientist and Engineers (4th ed.). Birkhduser. Indian Reprint.
2. Ross, Shepley L. (1984). Differential Equations (3rd ed.). John Wiley & Sons.

Suggestive Readings

e Edwards, C. Henry, Penney, David E., & Calvis, David T. (2015). Differential Equations
and Boundary Value Problems: Computing and Modeling (5th ed.). Pearson Education.

e Kreyszig, Erwin. (2011). Advanced Engineering Mathematics (10th ed.). Wiley India.

e Sneddon I. N. (2006). Elements of Partial Differential Equations. Dover Publications.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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B.Sc. (Physical Sciences/Mathematical Sciences) with Mathematics as one
of the Core Discipline

Category-I1I

DISCIPLINE SPECIFIC CORE COURSE - A-3:
DIFFERENTIAL EQUATIONS

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credits | Credit distribution of the course | Eligibility Pre-requisite
title & criteria of the course
Code Lecture | Tutorial | Practical/ (if any)
Practice
Differential Class XII
Equations 4 3 1 0 pass with Nil
Mathematics

Learning Objectives
The primary objective of this course is to introduce:
e Ordinary and partial differential equations.
e Basic theory of higher order linear differential equations, Wronskian and its properties.
e Various techniques to find the solutions of above differential equations which provide a
basis to model complex real-world situations.

Learning OQutcomes
This course will enable the students to:
e Solve the exact, linear, Bernoulli equations, find orthogonal trajectories and solve rate
problems.
e Apply the method of undetermined coefficients and variation of parameters to solve linear
differential equations.
e Solve Cauchy-Euler equations and System of linear differential equations.
e Formulate and solve various types of first and second order partial differential equations.

SYLLABUS of Discipline A-3

Unit-1 (15 hours)
Ordinary Differential Equations

First order ordinary differential equations: Basic concepts and ideas, First order Exact
differential equations, Integrating factors and rules to find integrating factors, Linear equations
and Bernoulli equations, Initial value problems, Applications of first order differential
equations: Orthogonal trajectories and Rate problems; Basic theory of higher order linear
differential equations, Wronskian and its properties.

Unit -2 (12 hours)
Explicit Methods of Solving Higher-Order Linear Differential Equations
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Linear homogeneous equations with constant coefficients, Linear non-homogeneous equations,
Method of undetermined coefficients, Method of variation of parameters, Two-point boundary
value problems, Cauchy-Euler equations, System of linear differential equations.

Unit -3 (18 hours)
First and Second Order Partial Differential Equations

Classification and Construction of first-order partial differential equations, Method of
characteristics and general solutions of first-order partial differential equations, Canonical
forms and method of separation of variables for first order partial differential equations;
Classification and reduction to canonical forms of second-order linear partial differential
equations and their general solutions.

Essential Readings
1. Myint-U, Tyn and Debnath, Lokenath (2007). Linear Partial Differential Equations for
Scientist and Engineers (4th ed.). Birkhduser. Indian Reprint.
2. Ross, Shepley L. (1984). Differential Equations (3rd ed.). John Wiley & Sons.

Suggestive Readings

e Edwards, C. Henry, Penney, David E., & Calvis, David T. (2015). Differential Equations
and Boundary Value Problems: Computing and Modeling (5th ed.). Pearson Education.

e Kreyszig, Erwin. (2011). Advanced Engineering Mathematics (10th ed.). Wiley India.

e Sneddon I. N. (2006). Elements of Partial Differential Equations. Dover Publications.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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DSE Courses of B.Sc. (Physical Sciences/Mathematical Sciences) Sem-111

[ DISCIPLINE SPECIFIC ELECTIVE -1(i): COMBINATORICS }

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title Credits | Credit distribution of the course | Eligibility Pre-requisite
& Code criteria of the course
Lecture | Tutorial | Practical/ (if any)
Practice
Class XII
Combinatorics 4 3 1 0 pass with Nil
Mathematics

Learning Objectives

The primary objective of this course is to:
e Introduce various techniques of permutations, combinations and inclusion-exclusion.
e [ earn basic models of generating functions and recurrence relations in their application

to the theory of integer partitions.

Learning Outcomes

After completing the course, student will:
e Enhance the mathematical logical skills by learning different enumeration techniques.
e Be able to apply these techniques in solving problems in other areas of mathematics.
e Be trained to provide reasoning and arguments to justify conclusions.

SYLLABUS OF DSE-1(i)

Unit -1 (15 hours)
Basics of Combinatorics

Basic counting principles, Permutations and Combinations (with and without repetitions),
Binomial coefficients, Multinomial coefficients, Counting subsets of size k; Set-partitions, The
inclusion-exclusion principle and applications.

Unit - 2 (18 hours)
Generating Functions and Recurrence Relations

Generating functions: Generating function models, Calculating coefficients of generating
functions, Polynomial expansions, Binomial identity, Exponential generating functions.
Recurrence relations: Recurrence relation models, Divide-and-conquer relations, Solution of
linear recurrence relations, Solutions by generating functions.

Unit -3 (12 hours)
Partition

Partition theory of integers: Ordered partition, Unordered partition, Ferrers diagram, Conjugate
of partition, Self-conjugate partition, Durfee square, Euler’s pentagonal theorem.

Essential Readings
1. Sane, Sharad S. (2013). Combinatorial Techniques. Hindustan Book Agency (India).
2. Tucker, Alan (2012). Applied Combinatorics (6th ed.). John Wiley & Sons, Inc.
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Suggested Readings
e Brualdi, Richard A. (2009). Introductory Combinatorics (5th ed.). Pearson Education Inc.
e (Cameron, Peter J. (1994). Combinatorics: Topics, Techniques, Algorithms. Cambridge

University Press.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.

DISCIPLINE SPECIFIC ELECTIVE COURSE-1(ii):

ELEMENTS OF NUMBER THEORY

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credits | Credit distribution of the course | Eligibility Pre-requisite

title & criteria of the course

Code Lecture | Tutorial | Practical/ (if any)
Practice

Elements of Class XII

Number 4 3 1 0 pass with Nil

Theory Mathematics

Learning Objectives
The primary objective of this course is to introduce:
o The Euclidean algorithm and linear Diophantine equations, the Fundamental theorem of
arithmetic and some of the open problems of number theory viz. the Goldbach conjecture.
e The modular arithmetic, linear congruence equations, system of linear congruence
equations, arithmetic functions and multiplicative functions, e.g., Euler’s Phi-function.
e Introduction of the simple encryption and decryption techniques, and the numbers of
specific forms viz. Mersenne numbers, Fermat numbers etc.

Learning Outcomes

This course will enable the students to:

Get familiar with the basic number-theoretic techniques.

Comprehend some of the open problems in number theory.

Learn the properties and use of number-theoretic functions and special types of numbers.
Acquire knowledge about public-key cryptosystems, particularly RSA.

SYLLABUS OF DSE-1(ii)

Unit-1

Divisibility and Prime Numbers
Revisiting: The division algorithm, divisibility and the greatest common divisor. Euclid’s
lemma; The Euclidean algorithm, Linear Diophantine equations; The Fundamental theorem of
Arithmetic, The sieve of Eratosthenes, Euclid theorem and the Goldbach conjecture; The
Fibonacci sequence and its nature.

(12 hours)

Unit -2
Theory of Congruences and Number-Theoretic Functions

(21 hours)
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Congruence relation and its basic properties, Linear congruences and the Chinese remainder
theorem, System of linear congruences in two variables; Fermat's little theorem and its
generalization, Wilson's theorem and its converse; Number-theoretic functions for sum and the
number of divisors of a positive integer, Multiplicative functions, The greatest integer function;
Euler’s Phi-function and its properties.

Unit -3 (12 hours)
Public Key Encryption and Numbers of Special Form

Basics of cryptography, Hill’s cipher, Public-key cryptosystems and RSA encryption and
decryption technique; Introduction to perfect numbers, Mersenne numbers and Fermat
numbers.

Essential Reading
1. Burton, David M. (2011). Elementary Number Theory (7th ed.). McGraw-Hill Education
Pvt. Ltd. Indian Reprint 2017.

Suggestive Readings

e Jones, G. A., & Jones, J. Mary. (2005). Elementary Number Theory. Springer
Undergraduate Mathematics Series (SUMS). Indian Reprint.

e Robbins, Neville (2007). Beginning Number Theory (2nd ed.). Narosa Publishing House
Pvt. Ltd. Delhi.

e Rosen, Kenneth H. (2011). Elementary Number Theory and its Applications (6th ed.).
Pearson Education. Indian Reprint 2015.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.

DISCIPLINE SPECIFIC ELECTIVE COURSE - DSE-1(iii):
THEORY OF EQUATIONS AND SYMMETRIES

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credits | Credit distribution of the course | Eligibility Pre-requisite

title & criteria of the course

Code Lecture | Tutorial | Practical/ (if any)
Practice

Theory of Class X

Equations 4 3 1 0 pass with Nil

and Mathematics

Symmetries

Learning Objectives
The goal of this paper is to acquaint students with certain ideas about:
e Integral roots, rational roots, an upper bound on number of positive or negative roots of a
polynomial.
e Finding roots of cubic and quartic equations in special cases using elementary symmetric
functions.
e Using Cardon’s and Descartes’ methods, respectively.
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Learning Outcomes
After completion of this paper, the students will be able to:
e Understand the nature of the roots of polynomial equations and their symmetries.
e Solve cubic and quartic polynomial equations with special condition on roots and in
general.
e Find symmetric functions in terms of the elementary symmetric polynomials.

SYLLABUS OF DSE-1(iii)

Unit-1 (18 hours)
Polynomial Equations and Properties

General properties of polynomials and equations; Fundamental theorem of algebra and its
consequences; Theorems on imaginary, integral and rational roots; Descartes’ rule of signs for
positive and negative roots; Relations between the roots and coefficients of equations,
Applications to solution of equations when an additional relation among the roots is given;
De Moivre’s theorem for rational indices, the nth roots of unity and symmetries of the solutions.

Unit -2 (12 hours)
Cubic and Biquadratic (Quartic) Equations

Transformation of equations (multiplication, reciprocal, increase/diminish in the roots by a
given quantity), Removal of terms; Cardon’s method of solving cubic and Descartes’ method
of solving biquadratic equations.

Unit -3 (15 hours)
Symmetric Functions
Elementary symmetric functions and symmetric functions of the roots of an equation;

Newton’s theorem on sums of the like powers of the roots; Computation of symmetric
1 _ 2 a’+ Py
a’B, D’ Py, Y ——. D a, D (frr—a), D —,...
functions such as 2 2 2 2 a’py 22 2 B+y  of
polynomial equations; Transformation of equations by symmetric functions and in general.

Essential Readings
1. Burnside, W.S., & Panton, A.W. (1979). The Theory of Equations (11th ed.). Vol. 1.
Dover Publications, Inc. (4th Indian reprint. S. Chand & Co. New Delhi).
2. Dickson, Leonard Eugene (2009). First Course in the Theory of Equations. John Wiley
& Sons, Inc. The Project Gutenberg eBook: http://www.gutenberg.org/ebooks/29785

Suggestive Readings
e Prasad, Chandrika (2017). Text Book of Algebra and Theory of Equations. Pothishala Pvt Ltd.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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COMMON POOL OF GENERIC ELECTIVES (GE) COURSES
OFFERED BY DEPARTMENT OF MATHEMATICS
Category-1V

[ GENERIC ELECTIVES-GE-3(i): DIFFERENTIAL EQUATIONS ]

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credits | Credit distribution of the course | Eligibility Pre-requisite
title & criteria of the course
Code Lecture | Tutorial | Practical/ (if any)
Practice
Differential Class XII
Equations 4 3 1 0 pass with Nil
Mathematics

Learning Objectives
The primary objective of this course is to introduce:
e Ordinary and partial differential equations.
e Basic theory of higher order linear differential equations, Wronskian and its properties.
e Various techniques to find the solutions of above differential equations which provide a
basis to model complex real-world situations.

Learning Outcomes
This course will enable the students to:
e Solve the exact, linear, Bernoulli equations, find orthogonal trajectories and solve rate
problems.
e Apply the method of undetermined coefficients and variation of parameters to solve linear
differential equations.
e Solve Cauchy-Euler equations and System of linear differential equations.
e Formulate and solve various types of first and second order partial differential equations.

SYLLABUS OF GE-3(i)

Unit-1 (15 hours)
Ordinary Differential Equations

First order ordinary differential equations: Basic concepts and ideas, First order Exact
differential equations, Integrating factors and rules to find integrating factors, Linear equations
and Bernoulli equations, Initial value problems, Applications of first order differential
equations: Orthogonal trajectories and Rate problems; Basic theory of higher order linear
differential equations, Wronskian and its properties.

Unit -2 (12 hours)
Explicit Methods of Solving Higher-Order Linear Differential Equations

Linear homogeneous equations with constant coefficients, Linear non-homogeneous equations,
Method of undetermined coefficients, Method of variation of parameters, Two-point boundary
value problems, Cauchy-Euler equations, System of linear differential equations.
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Unit -3 (18 hours)
First and Second Order Partial Differential Equations

Classification and Construction of first-order partial differential equations, Method of
characteristics and general solutions of first-order partial differential equations, Canonical
forms and method of separation of variables for first order partial differential equations;
Classification and reduction to canonical forms of second-order linear partial differential
equations and their general solutions.

Essential Readings
1. Myint-U, Tyn and Debnath, Lokenath (2007). Linear Partial Differential Equations for
Scientist and Engineers (4th ed.). Birkhduser. Indian Reprint.
2. Ross, Shepley L. (1984). Differential Equations (3rd ed.). John Wiley & Sons.

Suggestive Readings

e Edwards, C. Henry, Penney, David E., & Calvis, David T. (2015). Differential Equations
and Boundary Value Problems: Computing and Modeling (5th ed.). Pearson Education.

e Kreyszig, Erwin. (2011). Advanced Engineering Mathematics (10th ed.). Wiley India.

e Sneddon I. N. (2006). Elements of Partial Differential Equations. Dover Publications.

GENERIC ELECTIVES-GE-3(ii): LATTICES AND NUMBER THEORY

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credits | Credit distribution of the course | Eligibility Pre-requisite

title & criteria of the course

Code Lecture | Tutorial | Practical/ (if any)
Practice

Lattices Class XII

and 4 3 1 0 pass with Nil

Number Mathematics

Theory

Learning Objectives

The primary objective of this course is to introduce:

The concepts of ordered sets, lattices, sublattices and homomorphisms between lattices.
Distributive lattices along with Boolean algebra and their applications in the real-world.
Divisibility theory of congruences along with some applications.

The number-theoretic functions and quadratic reciprocity law.

Learning Outcomes

This course will enable the students to:

e Understand the notion of ordered sets. Learn about lattices, distributive lattices, sublattices
and homomorphisms between lattices.

o Become familiar with Boolean algebra, Boolean polynomials, switching circuits and their
applications.

e Learn the concept of Karnaugh diagrams and Quinn—McCluskey method which gives an
aid to apply truth tables in real-world problems.
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® Learn about some fascinating properties of prime numbers, and some of the open problems
in number theory, viz., Goldbach conjecture etc. ,

e Know about modular arithmetic and number-theoretic functions like Euler’s Phi-function.

® Find quadratic residues and nonresidues modulo primes using Gauss’s Quadratic
Reciprocity Law.

SYLLABUS OF GE-3(ii)

Unit -1 ' (21 hours)
Partially Ordered Sets and Lattices :

Definitions, Examples and basic properties of partially ordered sets, Order isomorphism, Hasse
Diagram, Maximal and minimal elements, Dual of an ordered set, Duality principle; Statements
of Well Ordering Principle and Zorn’s Lemma; Lattices as ordered sets, Lattices as algebraic
structures, Sublattices, Products and homomorphisms, Distributive lattices, Boolean algebras,
Boolean polynomials, Minimal forms of Boolean polynomials, Quinn-McCluskey method,
Karnaugh diagrams, Switching circuits and applications.

Unit -2 / ‘ (12 hours)
Divisibility and Theory of Congruences

The division algorithm: GCD, The Euclidean algorithm, Diophantine equation ax + by=c
Primes: The Fundamenfal Theorem of Arithmetic, Infinitude of primes, Twin primes and
Goldbach conjecture. _

The theory of congruences: Basic properties and applications, Linear congruences and the
Chinese Remainder Theorem, Fermat’s Little Theorem and Wilson’s Theorem.

Unit -3 : : (12 hours)
Number-Theoretic ¥ unctions, Primitive roots and Quadratic Reciprocity Law
Number-Theoretic Functions: Sum and number of divisors, Euler’s Phi-function and Euler’s
generalization of Fermat’s Little Theorem.

Primitive roots: The order of an integer modulo 7, and primitive roots of an integer.

" Quadratic Reciprocity Law: Quadratic residue and nonresidue, Euler’s Criterion, The Legendre
symbol and its properties and Quadratic Reciprocity Law.

Essential Readings ,
1. Davey, B A., & Priestley, H. A. (2002). Introduction to Lattices and Order (2nd ed)),
Cambridge University Press, Cambridge. '
2. Lidl, Rudolf & Pilz, Giinter. (1998). Applied Abstract Algebra (2nd ed.), Undergraduate
Texts in Mathematics, Springer. (SIE), Indian Reprint 2004.
3. Burton, David M. (2012). Elementary Number Theory (7th ed.), Mc-Graw Hill Education
Pvt. Ltd. Indian Reprint. '

Suggestive Readings :

® Rosen, Kenneth H. (2019). Discrete Mathematics and its Applications (8th ed.), Indian
adaptation by Kamala Krithivasan. McGraw-Hill Education. Indian Reprint 2021. :

® Goodaire, Edgar G., & Parmenter, Michael M. (2006). Discrete Mathematics with Graph
Theory (3rd ed.). Pearson Education Pvt. Ltd. Indian Reprint 2018.

e Jones, G. A, & Jones, J. Mary. (2005). Elementary Number Theory. Springer
Undergraduate Mathematics Series (SUMS). Indian Reprint.
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ANNEXURE-4

Sub: Amendment to Ordinance V

[E.C Resolution No. 60/ (60-1-9) dated 03.02.2023]

Following addition be made to Appendix-lI-A to the Ordinance V (2-A) of the
Ordinances of the University;

Add the following:

Syllabi of Semester-Ill of the Department of Finance & Business Economics under
Faculty of Applied Social Sciences & Humanities based on Under Graduate
Curriculum Framework -2022 implemented from the Academic Year 2022-23.

Bachelor of Business Administration (Financial Investment Analysis) [BBA (FIA)]

(FASSH)

DSC 7: CORPORATE FINANCE
Credit distribution, Eligibility and Pre-requisites of the Course

Course title | Credit Credit distribution of the course | Eligibility | Pre-

& Code s 5 icall criteria requisite of
Lecture | Tutorial | Practical e

Practice (if any)
DSC 7: 4 3 1 NIL Class Xli NIL
CORPORAT
E FINANCE

Course Objectives:

e To provide an understanding of the essential elements of the financial environment in
which the business firm operates.

e To acquaint students with the techniques of financial management and it’s
applications for business decision making.

e [taims to give and develop in the students the viewpoint of the CFO of a firm, though
it will also be useful in developing relevant skills for various strategic finance roles
in the modern business entities.




Learning Outcome:
After studying this course, the student will be able to:
e Understand the basic concepts of financial management.
e Understand how to coordinate various decisions to maximize wealth of an
organisation in today's financial environment.
e Equipped to arrive at strategic corporate finance decisions with the required accuracy
which will be aided by using various excel functions.

Course Contents:

Unit 1 (8 Hours)

Nature of Financial Management: Finance and related disciplines; Scope of Financial
Management; Profit Maximization, Wealth Maximization. Functions of Finance — Finance
Decision, Investment Decision, Dividend Decision; Risk-Return Trade-off in Finance
Functions. Organisation of finance function; Concept of Time Value of Money — present value,
future value, annuity, growing annuity, perpetuity, growing perpetuity, excel functions of time
value of money.

Unit 2 (16 Hours)

Strategic Investment Decisions: Capital Budgeting— Nature and meaning of capital
budgeting; Principles and Process; Estimation of relevant cashflows and terminal value;
Evaluation techniques— Payback period, Accounting Rate of Return, Payback Period, Net
Present Value, Internal Rate of Return & MIRR, NPVvs.IRR, Net Terminal Value, Profitably
Index Method, Risk analysis in Capital Budgeting-Sensitivity and Scenario analysis, Certainty
Equivalent Approach, RADR, Real options, excel functions of capital budgeting techniques.
Cost of Capital: Meaning and concept, Measurement of cost of capital-Cost of debt; Cost of
Equity Share; Cost of Preference Share; Cost of Retained Earning; Computation of over-all
cost of capital based on Historical and Market weights(WACC); Adjusting cost of capital for
risk.

Unit 3 (12 Hours)
Strategic Financing Decisions — Capital Structure, Theories and Value of the firm —
Netlncome approach, Net Operating Income approach, Traditional approach, Modigliani
Miller (MM) model, HAMADA model; Determining the optimal capital structure, Checklist
for capital structure decisions, Costs of bankruptcy and Financial distress, Trade off models,
Pecking Order Theory.

Leverage analysis and EBIT-EPS Analysis: Concept of leverage, Types of leverage:
Operating leverage, Financial leverage, Combined leverage; EBIT-EPS Analysis, Guidelines
for capital structure planning, Link between capital structure and capital budgeting

Dividend Decisions: Factors determining dividend policy, Theories of dividend — Gordon
model, Walter model, MM Hypothesis, Signaling Theory, Forms of dividend—Cash dividend,
Bonus shares, Stock split, Dividend policies in practice, Patterns observed in payout policies
worldwide.

Unit 4 (9 Hours)



Working Capital Management

Working Capital Management: Determination of Working Capital. Determining financing mix
of working capital. Receivables Management — Objectives; Credit Policy, Cash Discount,
Debtors Outstanding and Ageing Analysis; Costs — Collection Cost, Capital Cost, Default Cost,
Delinquency Cost. Management of Cash (Theory only) — Need for Cash, Cash Management
Techniques (Lock box,Concentration Banking). Inventory Management (Theory only) — ABC
Analysis; Minimum Level; Maximum Level; Reorder Level; Safety Stock; EOQ (Basic
Model).

Essential Readings: (Latest editions of the following to be used)

1. Berk, J., & DeMarzo, P. (5th ed.).Corporate Finance, Pearson - Prentice Hall.

2. Horne, J. C. V., & Wachowicz, J. M., Jr. (13th ed.). Fundamentals of Financial
Management. Prentice Hall, Pearson Education.

3. Pandey, . M. (n.d.). Financial Management. Pearson.

Additional Readings:

1. Khan, M.Y. & Jain, P.K.(n.d.) Financial Management Text Problem and Cases, Tata Mc
Graw Hill Publishing Co. Ltd.

2. Brealey, R.R., Myers.S., Allen, F.,&Mohanty, P.(n.d.)Principles of Corporate Finance.
New Delhi: Tata Mc-Graw Hill.

Teaching — Learning Process

The teaching-learning process for this paper would include classroom lectures and tutorials;
Case study discussions; class presentations; Workshops.

Examination scheme and mode:
Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.

Key Words
Finance, Capital Budgeting, Wealth Maximization, Cost of Capital, Dividends, Leverage.



DSC 8: FINANCIAL MARKETS & INSTITUTIONS

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & | Credits Credit distribution of the course Eligibility Pre-requisite ~ of
Code criteria the course (if any)
Lecture Tutorial Practical/
Practice
DSC 8: 4 3 1 NIL Class XII NIL
FINANCIAL
MARKETS &
INSTITUTIONS

Course Objectives:

e The objective of this paper is to introduce students to role and functioning of
financialmarkets,financialproductsthataretradedinsuchfinancialmarketsandinstitutions
associatedwithfinancialmarkets.

e It explains the role of financial system on economic development. Various conceptual
issues related to risk and return, the role of regulatory bodies, mechanism of commercial
banking, operations of insurance companies and mutual funds are discussed
elaborately. This will enable them to take the rational decision in financial environment.

Learning Outcomes:
After studying this course, the student will be able to:
¢ Financial architecture of an economy and its keyplayers.
e The fabrication of Indian Financial markets.
e Working of Capital market, debt market, money market in India
¢ FunctioningofdifferentplayersinfinancialmarketincludingRegulators.

Course Contents:

Unitl: IndianFinancialSystemand majorInstitutions (12 Hours)
Structure of Indian Financial System: An overview of the Indian financial system, major
reforms in the last decade: Payment banks, GST, innovative remittance services, Insolvency
and Bankruptcy code. Regulatory Institutions in India: RBI, SEBI, IRDA, PFRDA.
Commercial Banking: Role of Banks, NPA, Risk Management in Banks. Universal Banking:
need and importance, Core banking solution (CBS), NBFCs and its types; comparison between
Banks and NBFCs.

Unit 2: Financial Markets in India (9 Hours)

Introduction to Financial Markets in India: Role and Importance of Financial Markets, Types
of Financial Markets: Money Market; Capital Market; Linkages Between Economy and
Financial Markets, Integration of Indian Financial Markets with Global Financial Markets,
Primary Market: Instruments, book building process (numerical). Merchant Bank: role and
types, Mutual Fund: types of Mutual Funds and different types of schemes. Corporate




Listings:Listing and Delisting of Corporate Stocks, Foreign Exchange Market: Introductory,
only Conceptual.

Unit 3: Capital Market in India (12 Hours)
Introduction to Stock Markets, Regional and Modern Stock Exchanges, International Stock
Exchanges, Demutualization of exchanges, Indian Stock Indices and their construction. Major
Instruments traded in stock markets: Equity Shares, Debentures, Exchange Traded Funds.
Trading of securities on a stock exchange; Selection of broker, capital and margin
requirementsofabroker, MTMandV ARMargins(withnumerical),kindsofbrokers,openingofanac
counttotradeinsecurities, DEMATSystem,placinganorderforpurchase/sale of shares, contract
note and settlementof contracts, Commodity Markets — Structure.

Unit4: MoneyMarkets&DebtMarketsinIndia (12 Hours)
MoneyMarket:Meaning,roleandparticipantsinmoney markets,Segmentsofmoneymarkets, Call
Money Markets, Repos and reverse Repo concepts, Treasury Bill Markets, Certificateof
Deposit and Commercial Paper (with numerical). Debt Market: Introduction and meaning,
Primary Market for Corporate Securities in India:Issue of Corporate Securities,
Secondarymarket for government/debt securities (NDS-OM), Auction process (with
Numerical), CorporateBondsvs. Government Bonds. Retail Participation in Money and Debt
Market-RBI Retail Direct platform.

Essential Readings

1. Bhole, L. M., & Mahakud, J. (2018). Financial Institutions and Markets: Structure,
Growth and Innovations (6th Edition). McGraw Hill Education.

2. Saunders, A., & Cornett, M. M. (2007). Financial Markets and Institutions (3rd ed.). Tata
McGraw Hill.

3. Pathak, B. V. (2008). Indian Financial System: Markets, Institutions and Services (2nd
ed.). Pearson Education.

4. Khan, M. Y. (n.d.). Financial Services. McGraw Hill Education.

AdditionalReadings:

1. Madura, J. (2008). Financial Institutions and Markets. Cengage Learning EMEA.

2. Kohn, M. G. (2004). Financial Institutions and Markets. Oxford University Press.

3. Fabozzi, F. J., & Modigliani, F. (2005). Capital Markets: Institutions and Markets (3rd
ed.). Prentice Hall of India.

Teaching Learning Process: Lecture, discussion, Power Point presentations, Course
Contents: may be discussed in light of latest SEBI regulations and RBI guidelines.

Examination scheme and mode:

Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.

Key Words: Indian Financial System, Financial Markets, Financial Institutions, Capital
Market, Money Market, Debt Markets.



DSC 9: CORPORATE LAW

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & | Credits Credit distribution of the course Eligibility Pre-requisite  of
Code criteria the course (if any)
Lecture Tutorial Practical/
Practice
DSC 9: 4 3 1 NIL Class XII NIL
CORPORATE
LAW

Course Objective(s):

In view of increasing emphasis on adherence to norms of good corporate governance, Company
Law assumes an added importance in the corporate legislative it deals with structure,
management, administration and conduct of affairs of Companies and to understand the
applications of company laws to practical commercial situations.

Learning Outcomes:

After studying this course, the student will be able to:

o Identify the different types of contracts and their characteristics.

e Analyze special contracts such as contract of indemnity and guarantee, bailment and
pledge, and agency.

e Acquire theoretical and practical perspective on many aspects of Indian companies Act.

e Understand the concept of formation, functioning, meetings, directors and winding off of
company.

e Develop critical thinking through the use of company law cases.

e Understand consequences of applicability of contract and Insolvency and bankruptcy laws
in business situations.

Course Contents:

Unit 1 (16 Hours)

The Indian Contract Act 1872:Meaning and Essentials of contract; Kinds of contract; law
relating to offer and acceptance, consideration, competency to contract, free consent, void
agreements, performance of contracts, discharge of contracts, breach of contracts and quasi
contract; Special contracts: contract of indemnity and guarantee, bailment and pledge, and
agency.

Unit 2 (12 Hours)
The Companies Act 2013:Meaning and Nature of Company with Emphasis on its Advantages
and Disadvantages over other forms of Business organizations, Comparison between Company




and Partnership and Company and Limited Liability Partnership, Kinds of Companies—Public,
Private, Holding, Subsidiary, Limited and Unlimited Companies, Share-holding and Guarantee
Companies, Small company, One person company, Government company and foreign
company.

Unit 3 (12 Hours)
Incorporation and Documents of Company; Incorporation of Company, Procedure of
registration, Certificate of Incorporation, Promoters and their position, Powers, Duties and
Liabilities; Memorandum of Association (MOA), Articles of Association (AOA), Alteration of
MOA and AOA; Prospectus and its Kinds, Directors: Duties of Directors and their Criminal
and Civil liabilities.

Company meetings: Kinds of Meetings, Essential Conditions of a Valid Meeting, Procedure
for Calling Company Meeting; Adjudicatory Bodies: National Company Law Tribunal;
National Company Law Appellate Tribunal — Constitution, Powers, Jurisdiction, Procedure;
Winding up of Companies.

Unit 4 (5 Hours)
Insolvency and Bankruptcy Code 2016:Introduction of Insolvency and Bankruptcy Code
2016 (IBC), purpose behind enactment of IBC, regulatory mechanism, Insolvency Process,
Adjudicating authority, Committee of creditors, Reorganization, Liquidation.

Essential Readings:

1. Singh, A. (n.d.). Principles of Mercantile Law. Eastern Book Company.

2. Kapoor, G. (n.d.). Business Law. New Age International Pvt. Ltd Publishers.

3. Maheshwari, M., & Maheshwari, S. (n.d.). Principles of Mercantile Law. National
Publishing Trust.

4. Aggarwal, R. (n.d.). Mercantile & Commercial Law. Taxmann.

Teaching — Learning Process: Lecture, Discussion, Presentations, Course contents shall be
discussed in the light of relevant case laws.

Examination scheme and mode:

Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.

Key Words: Indian Contract Act, Companies Act, Insolvency and Bankruptcycode.



DISCIPLINE SPECIFIC ELECTIVE (DSE) COURSES

DSE 1: PROJECT APPRAISAL AND FINANCING

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & Code Credits Credit distribution of the course Eligibility Pre-
- - criteria requisite of
Lecture | Tutorial | Practical/
the course
Practice (if any)
DSE 1: PROJECT 4 3 1 NIL Class XII NIL
APPRAISAL AND
FINANCING

Course Objectives:

e To provide an understanding to the students about identification of a project, feasibility
analysis, alternative project appraisal techniques, Project financing.

Learning Outcomes:

On successful completion of this course, the students will be able to:

e Apply various methods of project Appraisal.

e Use Capital Budgeting techniques for financial evaluation and selection of Projects.

e Understand the concept and application of Social Cost and Benefit Analysis.

e (Carry out Risk Analysis for business projects and identify alternative sources of financing.
e Apply appraisal techniques for evaluating live projects.

Course Contents

Unit 1: Introduction to Projects and their Appraisal (9 Hours)
Project Definition, Project Identification, Project Life Cycle, Project Stakeholder Analysis,
Feasibility study.Types of Project Appraisal (Brief Overview): Market and Demand Analysis,
Technical Appraisal, Financial Appraisal, Economic Appraisal, Managerial Appraisal, and
Social Appraisal.

Unit 2: Financial and Social Appraisal (15 Hours)

Project Cost and its components, Investment Evaluation Methods (Non-Discounting and
Discounting Methods): Payback Period, Accounting Rate of Return, Discounted Payback
Period,Net Present Value, Profitability Index, Internal Rate of Return (IRR), Modified Internal
Rate of Return (MIRR). Suitability of Methods to different Projects, Investment Evaluation in
Practice. Social Appraisal: Rationale for Social Cost Benefit Analysis, Approaches of SCBA



(UNIDO and Little-Mirrlees Approach), Environment Impact Assessment (EIA) and Social
Impact Assessment (SIA) of Projects. Relevant Case Studies.

Unit 3: Project Risk Analysis (12 Hours)

Risk Analysis and Management: Sources and Measures of Risk. Methods of Assessing Risk —
Sensitivity Analysis, Scenario Analysis, Break-Even Analysis, Simulation Analysis, Decision
Tree Analysis, Project Selection under Risk — Judgmental Evaluation, Payback Period, Risk
Adjusted Discount Rate Method, Certainty Equivalent Method, Strategies for Risk
Management.

Unit 4: Project Financing (9 Hours)

Capital Structure; Choices of Financing; Sources of Financing — Internal Accruals, Equity
Capital, Preference Capital, Debentures (or Bonds), Term Loans, Venture Capital, Private
Equity, Venture Capital Vs Private Equity, Loan Syndication, Consortium Financing, Public
Private Partnership (PPP), Securitization, Crowd Funding; Raising Capital from International
Markets: Foreign Issue, Foreign Direct Investment (FDI), External Commercial Borrowings
(ECB).

Essential Readings:
1. Chandra, P: Projects — Planning, Analysis, Selection, Financing, Implementation, and
Review. 2019 Edition. McGraw Hill Education.

2. Agrawal, R., & Mehra, Y. S. (2017). Project Appraisal and Management. Taxman
Publications.

Additional Readings:
1. Goodpasture, C.JQuantitative Methods in Project Management. J. Ross Publishing.
2. Chandra, P,Financial Management: Theory and Practice, McGraw Hill Publishing.

Teaching Learning Process:
Class room lecture, Numerical Problem solving, Case study discussion, Class presentationon
the assigned topic by students individually or in group, Workshop, Tutorials, Role play.

Examination scheme and mode:

Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.

Key Words
Project Appraisal, Market and Demand Analysis, Technical Appraisal, Financialand
Investment Appraisal, Risk Analysis, Socio-Economic Appraisal, Project Financing.



DSE 2: DIGITAL FINANCE

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & Code Credits Credit distribution of the course Eligibility Pre-
criteria requisite of
Lecture
the course
(if any)
DSE 2: DIGITAL FINANCE 4 3 1 NIL Class XII NIL

Course Objective(s): The goal of the course is to get the students acquainted with the dramatic
changes in the financial sector generated by the digital revolution.

Learning Outcomes:

After studying this course the student will get the:

e Understanding of the nature of digital revolution in finance.

e Knowledge of key digital technologies and products, and state reaction to the digital
revolution.

e Knowledge of FinTech, big data analytics and new financial business models.

Course Contents:

Unit 1: Digital Transformation of Finance (4 Hours)
A Brief History of Financial Innovation, Digitization of Financial Services, Introduction to
FinTech & Funds, FinTech Transformation, FinTech Typology, Collaboration between
Financial Institutions and Start-ups. Introduction to Regulation and future of RegTech.
Crowdfunding- Role of finance in economy, the role of financial intermediaries, Types and
functioning of crowdfunding markets, Differences between traditional funding models and
crowdfunding markets, Informational problems in the crowdfunding model.

Unit 2: Payment Systems (9 Hours)
Digitalization of the payment system. The historical evolution of the payment system.,
Attributes of a well-functioning payment system., Banks as guarantors of the payment system,
new entrants and new payment models: risks for the banking system. FinTech applications in
Banking & Non-Banking Financial Companies (NBFCs); Insurance; payments; Lending;
Audit; and Compliance. Electronic Clearing Service (ECS) ,Real Time Gross Settlement
(RTGS), National Electronic Funds Transfer (NEFT), Immediate Payment Service (IMPS),
Unified Payments Interface (UPI), Growth of Digital Payments in India, RBI guidelines on
Digital Payments.

Unit 3: Crypto Assets and Blockchains (16 Hours)
Introduction: Crypto an asset for trade and Crypto-currency, Problems with issuerscredibility,
Fin Tech & Securities Trading; Cryptocurrencies and its future as currency, blockchain as a
registration mechanism, Functioning of the block chain system. The integration of digital
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currency and blockchain and issuers incentive problems; Proptech: FinTech of Real Estate;
Possible alternative uses of blockchain technology in the economy and difficulties in its
implementation. Use of bitcoin in money laundering., The regulatory debate. Introduction of
Central Bank Digital Currency (CBDC). Other Emerging Financial Technologies: Internet of
things (IOT) & AR/VR applications.

Unit 4: FinTech, Big Data Analytics, and new Financial Business Models (16 Hours)
The use of data in traditional credit decisions, the combination of big data and machine learning
to improve financing decisions., Smart accounts, customized financial products, risk
management and fraud prevention., High frequency trading: opportunities and risks.

Digital security, Challenge of confidentiality, integrity and availability, Digital securities as a
new systemic risk in the economy. Regulations on cybersecurity. Latest development in the
field of Digital Finance.

Essential Readings:
1. Lynn, T., Mooney, J. G., Rosati, P., & Cummins, M. (2019). Disrupting finance:
FinTech and strategy in the 21st century. Springer Nature.
2. Beaumont, P. H. (2019). Digital Finance: Big Data, Start-ups, and the Future of
Financial Services. Routledge.

Additional Readings:
1. Phadke, S. (2020). FinTech Future: The Digital DNA of Finance. Sage Publications.
2. Maese, V. A., Avery, A. W., Naftalis, B. A., Wink, S. P., & Valdez, Y. D. (2016).
Cryptocurrency: A primer. Banking LJ, 133, 468.

Teaching — Learning Process:
Lecture, discussion, Power Point presentations, Case Studies, Workshop, Tutorials.

Examination scheme and mode:

Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.

Key Words
Crowdfunding, Bitcoin, Blockchain Technology, Fintech, Digital Security, Cryptocurrency.

11



DSE 3: INSURANCE MANAGEMENT

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & Code Credits Credit distribution of the course Eligibility Pre-
criteria requisite
Lecture

of the
course (if
any)

DSE 3: INSURANCE 4 3 1 NIL Class XII NIL

MANAGEMENT

Course Objectives: To enable students to identify and manage different types of risks. They
will be able to understand the concepts, types and principles of Insurance. Further, they will
know the important aspects and technical components of management of Insurance business.

Learning Outcomes:
On successful completion of his course, the students will be able to:

e identify and analyze various types of risks faced by individuals and businesses, evaluate
the role and importance of insurance in mitigating these risks, and differentiate between
different types of insurance

e understand the principles of risk management, techniques for managing risks, and legal
principles governing insurance contracts, and develop an understanding of real-world
risk management scenarios.

e understand the legal Characteristics and components of insurance contracts,
underwriting principles, claims settlement process, and the regulatory framework of
the insurance industry in India.

e comprehend the different aspects of insurance business management, including
reinsurance, alternative risk transfer, investments, rate-making, coinsurance, and
important provisions of insurance policies.

Course Contents

Unit 1: Insurance and Risk (12 Hours)

Risk — Definitions of Risk, Chance of Loss, Peril and Hazard, Classification of Risk, Major
Personal Risks and Commercial Risks, Burden of Risk on Economy and Society. Insurance —
Definition of Insurance, Basic Characteristics of Insurance, Law of Large Numbers,
Characteristics of an Ideally Insurable Risk, Benefits and Costs of Insurance to Society. Life
and General Insurance: Types, Difference between Life and General insurance.

Unit 2: Insurance Principles & Risk Management (12 Hours)

Risk Management — Meaning of Risk Management, Objectives of Risk Management, Steps in
the Risk Management Process, Techniques for Managing Risk, Benefits of Risk Management.
Personal Risk Management. Enterprise Risk Management (briefly) — Concept & Benefits. Case
Studies on Management of different Personal and Business Risk to be discussed. Fundamental
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Legal Principles — Principle of Indemnity, Principle of Insurable Interest, Principle of
Subrogation, Principle of Utmost Good Faith. Requirements of an Insurance Contract.

Unit 3: Insurance Company Operations (12 Hours)
Requirements of anlnsurance Contract, Distinct Legal Characteristics of Insurance Contracts.
Components of Insurance Contracts — Declarations, Definitions, Insuring agreement,

Exclusions, Conditions, and Miscellaneous provisions. Underwriting — Underwriting Policy,
Underwriting Principles, Sources of Underwriting Information. Sales and Marketing activities
of Insurers. Claims Settlement — Basic Objective, Parties Involved & Steps in Settlement
Process. Endorsements and Riders. Deductibles — Concepts and Purpose of Deductibles.
Regulatory Framework of Insurance in India (briefly) — Insurance Legislation and IRDA.

Unit 4: Important Aspects of Insurance Business Management (9 Hours)
Reinsurance — Definitions, Reasons for Reinsurance, Types of Reinsurance — Facultative &
Treaty Reinsurance, Methods of Sharing Losses (Numerical Qs). Alternatives to Traditional
Reinsurance — Securitization of Risk and Catastrophe Bonds. Insurance and Investments — Life
Insurance Investments, Property and Casualty Insurance Investments. Rate Making — Concept,
Objectives, Rate Making Methods (Numerical Qs) — Judgement, Class and Merit Rating
Method. Coinsurance — Nature, Purpose and Problems. Other Important Provisions —  Pro
Rata liability, Contribution by Equal Shares, and Primary and Excess Insurance.

Essential Readings:
1. Rejda, G. E., McNamara, M. J., & Rabel, W. H. (2021). Principles of Risk Management
and Insurance. (14th ed.). Pearson Education.

2. Mishra, M. N., & Mishra, S. B. (2016). Insurance Principles and Practice. (14th ed.). S.
Chand and Company.

Additional Readings:
1. Gupta, P. K. (2022). Insurance and Risk Management (2nd ed.). Himalaya Publishing
House.

2. Institute of Chartered Accountants of India. (2021). Diploma in Insurance and Risk
Management [Course modules].

Teaching Learning Process:
Class room lecture, Numerical Problem solving, Case study discussion, Class presentation on
the assigned topic by students individually or in group, Workshop, Tutorials, Role play.

Examination scheme and mode:

Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
Key Words

Risk Management, Principles of Insurance, Insurance Contract, Underwriting, Reinsurance,
Rate Making and Coinsurance.
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DSE 4:INTERNATIONAL FINANCIAL ARCHITECTURE

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & Code Credits Credit distribution of the course Eligibility Pre-requisite
criteria of the course
Lecture i
(if any)
DSE 4: INTERNATIONAL 4 3 1 NIL Class Xl NIL
FINANCIAL
ARCHITECTURE

Course Objective: This paper will acquaint students with the latest developments in the international
business relationships and agencies funding for country’s development.

Learning Outcomes:

After completion of this paper:

e Students shall be aware of the latest development in the international business relationships
which will enable them to make better decisions related to international business.

e Students shall have the knowledge of different international investment avenues and
opportunities available.

e Students shall be aware of various regional trading blocks, international institutions and
funding agencies.

Course Contents:

Unit 1(12 Hours)

Review of Economic Theory on International Trade: Basis for international trade; gains from trade;
distributional issues, policy instruments and their impact, political economy. Importance, nature and
scope of international relation, modes of entry into international business, internationalization process
and managerial implications. Domestic, foreign and global environments and their impact on
international business decision; Growing concern forgreen trades.

Unit 2(12 Hours)

International economic & trading environment: Regional integration and trade blocks, regionalism v/s.
multilateralism, European Union.Integration of developing countries — BRICS, ASEAN, SAARC,
SAFTA, NAFTA, G-20. World trade in goods and services — Major trends and developments; World
trade and protectionism — Tariff and non-tariftbarriers; Counter trade, UNCTAD, WTO, GATT, GATS,
TRIM, TRIPS; India’s role in facilitating trade relations under BRICS, SAARC, SAFTA, ASEAN and
to WTO.
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Unit 3(9 Hours)

International investment: Types and significance of foreign investments, factors affecting international
investment, growth and dispersion of FDI, Cross border mergers and acquisition, foreign investment in
India-Impact of reforms on competitiveness of the Indian Firms, EURO/ADR issues, ECBs; current
economic crises in US/Europe/Asia and its impact on economic growth in India.

Unit 4(12 Hours)

Economic institutions — International Monetary Funds (IMF), World Bank (IBRD, IDA, IFC), Asian
Development Bank, BRICS Development Bank, European Bank for Reconstruction and Development,
Bilateral funding arrangements with special reference to Japan International Cooperation Agencies
(JICA), agencies of USA; Case studies on Bilateral financing arrangements of Indian projects like Delhi
Metro, Dedicated Freight corridor, Nuclear Power Plant etc.

Essential Readings:

1. Radebaugh, L.H., Sullivan, D.P., Salwan, P., & Daniels, J.D. (n.d.). International Business
Environments and Operations (15th ed). Pearson.

2. Hill, W. L., Charles, & Jain, A K. (2008). International Business (6th ed). India: McGraw Hill.
Additional Readings:

1. Bennet, R. (1999). International Business. Financial Times. London: Pitman Publishing.

2. Vyuptakesh, S. (2003). International Business (2nd ed). India: Pearson Education.
3. Krueger, A. O. (2002). Economic Policy Reforms and the Indian Economy. OUP.

4. Velasquez, M. G. (2012). Business Ethics Concepts and Cases (7th ed.). New Delhi: PHIL

Teaching Learning Process:
Class room lecture, Case study discussion, Numerical Problem solving, Class presentation on the
assigned topic by students individually or in group, Workshop, Tutorials, Role play.

Examination scheme and mode:

Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.

Key Words
International Trade, Trade blocks, Foreign investments, ECBs, Bilateral financing, Multilateral
Institutions.
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GENERIC ELECTIVE (GE) COURSES

GE1l: FUNDAMENTALS OF FINANCIAL MANAGEMENT

Course title & | Credits Credit distribution of the course Eligibility Pre-requisite  of
Code criteria the course

Lecture Tutorial Practical/

Practice

GE1: 4 3 1 NIL Class XII NIL
Fundamental
s of Financial
Management

Course Objectives:

To provide an understanding of the essential elements of the financial environment in
which the business firm operates.

To acquaint students with the techniques of financial management and their
applications for business decision making.

Learning Outcome:

Upon completion of the course a learner shall be competent to:

Understand the concept of time value of money, process of capital budgeting,
concepts of cost of capital and other aspects of financing, dividend and working
capital decisions

Understand the process of making investments, raising finance for investment in fixed
and current assets and distribution of surplus from business operations.

Apply the techniques of time value of money in real life situations, techniques of
capital budgeting in investment decisions, process to calculate the cost of capital and
share price based on dividends along with the estimation of working capital and its
components.

Evaluate the investment opportunities available, the various financing mix that can be
used to derive the maximum value from the investment opportunities, the optimal
dividend payout and monitor the current asset requirements.

Analyse the evaluation outcomes to choose the best investment opportunity at the
lowest cost of financing and adopt the optimal dividend pay-out along with the
optimal level of liquidity through the working capital route to derive maximum
wealth.

Create a portfolio of investments at the best possible financing and dividend mix with the most
appropriate working capital composition that will create maximum wealth under the given
constraints.

Course Contents:
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Unit 1 (9 Hours)

Nature of Financial Management: Finance and related disciplines; Scope of Financial
Management; Functions of finance — Finance Decision, Investment Decision, Dividend
Decision; Objectives of Financial Management; Organisation of finance function; Concept of
Time Value of Money — present value, future value, annuity.

Unit 2 (16 Hours)

Strategic Investment Decisions: Capital Budgeting -; Nature and meaning of capital budgeting;
Principles and Process; Estimation of relevant cash flows and terminal value; Evaluation
techniques— Payback period, Accounting Rate of Return, Net Present Value, Internal Rate of
Return, Net Terminal Value, Profitability Index Method.

Cost of Capital: Meaning and concept, Measurement of cost of capital — Cost of debt, Cost of
Equity Share; Cost of Preference Share; Costof Retained Earning; Computation of over-all cost
of capital based on Historical and Market weights (WACC).

Unit 3 (12 Hours)
Strategic Financing Decisions- Capital Structure, Theories and Value of the firm — Net Income
approach, Net Operating Income approach, Traditional approach, Modigliani Miller (MM)
model.Leverage analysis and EBIT-EPS Analysis: Concept of leverage, Types of leverage:
Operating leverage, Financial leverage, Combined leverage; EBIT-EPS Analysis. Guidelines
for capital structure planning, Link between capital structure and capital budgeting. Dividend
Decisions: Factors determining dividend policy, Theories of dividend- Gordon model, Walter
model, MM Hypothesis. Dividend policies in practice.

Unit 4 (8 Hours)
Working Capital Management: Determination of Working Capital. Determining financing mix
of working capital. Receivables Management — Objectives; Credit Policy, Cash Discount,
Debtors Outstanding and Ageing Analysis; Costs — Collection Cost, Capital Cost, Default Cost,
Delinquency Cost. Management of Cash (Theory only) — Need for Cash, Cash Management
Techniques (Lock box, Concentration Banking). Inventory Management (Theory only) — ABC
Analysis; Minimum Level, Maximum Level; Reorder Level; Safety Stock; EOQ (Basic
Model).

Essential Readings:

1. Berk, J., & DeMarzo, P. (n.d.). Corporate Finance (5th ed.). Pearson - Prentice Hall.

2. Horne, J. C. V., & Wachowicz, J. M. (n.d.). Fundamentals of Financial Management (13th
ed.). FT Prentice Hall, Pearson Education.

3. Pandey, I. M. (n.d.). Financial Management. Pearson.

Additional Readings:

1. Khan, M. Y., & Jain, P. K. (n.d.). Financial Management Text, Problems, and Cases. Tata
McGraw Hill Publishing Co. Ltd.

2. Brealey, R. R., Myers, S., Allen, F., & Mohanty, P. (n.d.). Principles of Corporate Finance.
New Delhi: Tata Mc-Graw Hill.
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Teaching — Learning Process:
The teaching-learning process for this paper would include classroom lectures and tutorials;
Case study discussions; class presentations; Workshops.

Examination scheme and mode:

Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.

Key Words
Finance, Capital Budgeting, Wealth Maximisation, Cost of Capital, Dividends, Leverage,
Working Capital Management.
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GE 3: FUNDAMENTALS OF STOCK TRADING

Course title & | Credits Credit distribution of the course Eligibility Pre-requisite of the
Code criteria course

Lecture Tutorial Practical/

Practice

GE 3:14 3 1 NIL Class XII NIL
FUNDAMENT
ALS OF STOCK
TRADING

Course Objectives:

The course will help the learner to:

Understand the fundamentals of investment, investment environment, and the principles of
sound investment.

Gain knowledge of the Indian securities market, including primary and secondary markets,
IPOs, stock exchanges, and stock indices.

Learn about online security trading, including trading mechanisms, settlement processes,
and different types of orders.

Understand mutual funds, their structure, advantages, and limitations, as well as different
types of schemes and plans.

Gain knowledge of how to evaluate investment alternatives, including criteria for

evaluating mutual funds, and performance evaluation of mutual funds.

Learning Outcomes:

The course will help the learner to:

Understand the fundamentals of investment, investment environment and principles of
sound investment, and evaluate different investment alternatives based on criteria such as
risk and return.

Analyze the Indian securities market, differentiate between capital and money markets,
primary and secondary markets, and comprehend the role of market participants such as
issuers, investors, and intermediaries.

Explain the trading mechanism on exchanges, online trading mechanisms, and the types of
orders and conditions associated with it.

Evaluate mutual fund schemes, their structures, advantages, and limitations, and

comprehend the factors affecting the choice of mutual funds.
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e Analyze the performance evaluation of mutual funds and comprehend the ranking
methodology used by CRISIL for mutual funds.

Course Contents

Unit 1: Basics of Investment & Investment Environment (9 Hours)
Fundamentals of Investment, Features of Investment, Investment Environment. Principles of
sound Investment. The Investment Decision Process. Modes of Investment — Direct Investing
and Indirect Investing, Approaches to Investing — Active Investing and Passive Investing. Risk
Return Trade Off. Types of Securities — Equity Shares, Bonds and Debentures ,and
Government Securities. Alternative Investments (Briefly) — Mutual Funds, Derivatives, Unit
Linked Insurance Policy (ULIP), Exchange-traded funds (ETFs), Collective Investment
Schemes (CIS), Real Estate Investment Trusts (REITs). Criteria for Evaluation of Investment
Alternatives.

Unit 2: Indian Securities Market (12 Hours)
Securities Market — Capital Market and Money Market, Difference between Capital and Money
Market, Primary and Secondary Market, Difference between Primary and Secondary Market.
Over the Counter (OTC) and Exchange Traded market. Modes of offering Equity Shares —
Initial Public Offering (IPO), Follow-on Public Offering (FPO), Difference between IPO and
FPO, Difference between Offer for sale (OFS) and Public offer (IPO/FPO).Methods of IPO
Pricing — Fixed Price Method and Book Building Method, The Book Building Process, Fixed
Price method v/s Book building Method. Market Participants — Issuer of Securities, Investors,
and Intermediaries. Role of Stock Exchange. Stock Exchanges in India. Securities (Stock)
Indices — Broad Market Indices, Sectoral Indices and Thematic Indices.

Unit 3: Online Security Trading (12 Hours)
Trading Mechanism on Exchanges, Trading and Settlement at NSE — National Securities
Clearing Corporation Limited (NSCCL), Clearing Mechanism, Clearing & Settlement
(Equities).

Online Trading — Introduction, Online Trading Mechanism. Online Real Time Price Quotations
— Bid Price, Ask Price, Bid-Ask Spread, Tick Size, LTP, ATP. Circuit Breakers — Upper
Circuit, Lower Circuit, NSE rules regarding Circuit Breaks. Price Bands, Rules regarding Price
Bands on NSE. Electronic Order Book. Types of Orders — Market Order, Limit Order, Stop
Loss Order, Stop Loss (Limit) Order, Stop Loss (Market) Order, After Market Order (AMO).
Order Conditions — Price related conditions, Time related conditions, Quantity related
conditions. Placing an Order, View/Modify/Cancel an Order.

Unit 4: Investing in Mutual Funds (12 Hours)

Concept of Mutual Funds, Mutual Funds are an Indirect Mode of Investment, Evolution of
Mutual Funds in India, Structure of Mutual Funds (Sponsor, Board of Trustees, AMC and
Custodian). Advantages of Investing in Mutual Funds, Limitations of Investing in Mutual
Funds. Types of Mutual Fund Schemes — Open ended, Close ended, and Interval funds;
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Domestic Funds and Off-Shore funds; Growth funds, Income funds and Balanced funds; Equity
Fund schemes, Debt fund schemes, Gilt Funds, Money Market Funds, Tax Saving or Equity
Linked Savings Scheme (ELSS), Index schemes, Sectoral Funds, Ethical Funds, Load and No-
Load Fund, Fund of Funds, Systematic Investment Plans (SIP), Systematic Withdrawal Plans
(SWP), Systematic Transfer Plans (STP), and Exchange Traded Funds. Net Asset Value, Cost
incurred and Return from Mutual funds, Types of Loads. Performance Evaluation of Mutual
Funds. Factors affecting choice of Mutual funds. Mutual funds in India. CRISIL and their
Rankings for mutual funds — Ranking Methodology and Usage of Mutual Fund Rankings.

Essential Readings:

e Bhalla, VK. (2018). Investment Management: Security Analysis and Portfolio
Management. S. Chand Publishing.

e Varshney, R.L., & Bhalla, V.K. (2017). Indian Financial System: Theory and Practice. S.
Chand Publishing.

e Krishnan, R. (2016). Mutual Fund Industry in India: A Study of Investment Behaviour.
Springer.

e Joshi, P.C. (2017). Online Trading: How to Trade Online for Beginners. Createspace
Independent Publishing Platform.

Additional Readings:

e Bodie, Z., Kane, A., & Marcus, A. J. (2018). Investments. McGraw-Hill Education.

e Fabozzi, F. J., Neave, E. H., & Zhou, G. (2019). Investments: analysis and behavior.
Cengage Learning.

e Kapoor, J. R., Dlabay, L. R., & Hughes, R. J. (2017). Personal finance. McGraw-Hill

Education

Teaching Learning Process:
Class room lecture, Numerical Problem solving, Case study discussion, Class presentation
on the assigned topic by students individually or in group, Workshop, Tutorials, Role play.

Examination scheme and mode:

Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.

Key Words
Investments, Indian Securities Market, Initial Public Offer (IPO), Online Security Trading, and
Investing in Mutual Funds.
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GES: ESSENTIALS OF FINANCIAL INVESTMENTS

Course title & | Credits Credit distribution of the course Eligibility Pre-requisite of the
Code criteria course

Lecture Tutorial Practical/

Practice

GES5: 4 3 1 NIL Class XII NIL
ESSENTIALS OF
FINANCIAL
INVESTMENTS

Course Objectives:

e Tofamiliarizestudentswiththeessentialconceptsandfundamentalsoffinancialinvestments

e To

enablestudentstounderstandandmakeinformedchoiceaboutthevariousavailablefinancial

investment alternatives.

Learning Outcomes:

On successful completion of his course, the students will be able to:

e Understand the fundamentals of financial investments and the investment decision

process.

e Able to compute various measures of risk and return, and understand their role for

evaluating investments.
e Understand and carry out security analysis using different approaches.

e Understand basic approaches to valuation of securities and carry out portfolio analysis.

Course Contents

Unit 1: Investments — An Overview
Concept of Investment, Financial Investment Vs. Real Investment, Investment Vs Speculation,
Objectives or Features of Investment, Risk Return Trade Off, Investment Environment —
Overview of Securities Market and Different Types of Financial Investment. Investment
Decision Process, Direct Investing Vs Indirect Investing, Approaches to Investing — Active Vs
Passive. Diversification, Hedging and Arbitrage.

Unit 2: Risk — Return Analysis

(9 Hours)

(12 Hours)

Concepts of Return and Risk, Types of Return - their Calculation & Utility: Absolute Return,
Average Return, Expected Return, Portfolio Return, Holding Period Return, Effective
Annualized Return, Risk-Adjusted Return. Causes (or Sources) and Types of Risk — Systematic
and Unsystematic Risk, Components of Systematic and Unsystematic Risk, Calculation of
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Total, Systematic and Unsystematic Risk. Impact of Taxes and Inflation on Investment —
Computation of Post Tax and Real Returns.

Unit 3: Security Analysis (12 Hours)

Approaches to Security Analysis — Fundamental Analysis, Technical Analysis, and Efficient
Market Hypothesis (EMH). Fundamental Analysis — EIC Framework, Economic Analysis,
Industry Analysis, and Company Analysis. Technical Analysis — Basic Tenets of Technical
Analysis, Tool of Technical Analysis — Charts, and Technical Indicators, Limitations of
Technical Analysis. Difference between Fundamental Analysis and Technical Analysis.
Efficient Market Theory (EMH) — Concept, Forms of Market Efficiency, Weak Form
Hypothesis, Semi Strong Form, and Strong Form of Market Efficiency. Implications of EMH.

Unit 4: Fundamentals of Valuation and Portfolio Analysis (12 Hours)
Valuation of Equity Shares — Peculiar features of Equity Shares, Dividend Discount Model,
Earning Multiplier or Price-Earnings (P/E) Model, and Capital Asset Pricing Model (CAPM).
Valuation of Fixed Income Securities — Bond Fundamentals, Types of Bonds, Bond Valuation.
Portfolio Analysis — Portfolio Management Process, Portfolio Analysis — Markowitz Model,
Portfolio Risk, Portfolio Return.

Essential Readings:
1. Tripathi, V. (n.d.). Security Analysis and Portfolio Management. Taxmann Publications.

2. Chandra, P. (n.d.). Investment Analysis and Portfolio Management. McGraw Hill
Education.

Additional Readings:

1. Rustagi, R. P. (n.d.). Investment Management. Sultan Chand Publications.

2. Reilly, F. K., & Brown, K. C. (n.d.). Analysis of Investments and Management of
Portfolios. Cengage India Pvt. Ltd.

Teaching Learning Process:
Class room lecture, Numerical Problem solving, Case study discussion, Class presentation on
the assigned topic by students individually or in group, Workshop, Tutorials, Role play.

Examination scheme and mode:

Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.
Key Words: Financial Investment, Risk and Return, Fundamental Analysis, Technical
Analysis, Efficient Market Hypothesis, Portfolio Analysis, Valuation of Securities.
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GE7: EMERGINGBANKINGANDFINANCIALSERVICES

Course title & Code Credits Credit distribution of the course Eligibility Pre-requisite of
criteria the course
Lecture | Tutorial | Practical/
Practice
GE7: EMERGING BANKING | 4 3 1 NIL Class XII NIL
AND FINANCIAL SERVICES

Course Objective:

e To familiarize students with banking reforms in the last decade, conceptof neo banks, rising
issue of non-performing asset and its impact on day-to-day functioning.

e To make students
learnaboutfinancialservicessuchasLeasing,HirePurchase,CreditRating,SecuritizationandV
enture Capital Financing.

Learning Outcomes:

On successful completion of his course, the students will be able to:

e Understand the Indian banking system and latest developments in this sector.

e Analyse the implications of non-performing assets in the banking sector on the economy.

e Evaluate the implications of mergers and acquisitions in the banking system and appreciate
the need for the same.

e Understanding various financial services and using the same in personal banking and non-
banking activities.

Course Contents:

Unitl (12 Hours)An overview of the Indian Banking system;Major Banking
Reformsinthelastdecade:Paymentbanks,MonetaryPolicyCommittee, MCLRBasedLending,Inn
ovativeRemittanceServices; Issues in financial reforms and restructuring; Future agenda of
reforms: Assessing Non-Performing Assets in Indian Banking, Previous methodologies for
recovery, Impact of Gross NPAsonabank’sbottomline—
burningneedforbadbanks,FunctioningofBadBanks,Governmentbackingforbad banks-
NationalAssetReconstruction CompanyLtd.(NARCL).

Unit 2 (12

Hours)Introductiontoneobanks,Functionsofneobanks,OperatingModelofneobanks,Regulatory
requirements for setting up and running neobanks, Emerging need for neobanks, neo banks
vstraditionalbanks.Merger&Acquisition:Introduction,Benefitsofmergers,Synergiesaccruingou
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tofmergers, Regulatory mechanisms surrounding M&A in banking, Case-studies of recent
bankingmergersandrelated outcomes.

Unit 3 (12
Hours)Leasing and Hire Purchase: Concepts of leasing, types of leasing — financial &
operating lease,

directleaseandsales&leaseback,advantagesandlimitationsofleasing,leaserentaldetermination;
Financelease evaluation problems Lessee’s angle (PV and IRR methods) and Lessor’s
perspective, HirePurchase interest &Instalment, difference between Hire Purchase & Leasing,
Choice criteria betweenLeasingand Hire Purchase,mathematics of HP.

Unit 4 (9 Hours)Venture Capital: Concept, history and evolution of VC, the venture
investment process, various
stepsinventurefinancing,incubationfinancing.CreditRatings:Introduction,typesofcreditrating,a
dvantagesanddisadvantagesofcreditratings,Creditratingagenciesandtheirmethodology,Internati
onal credit rating practices. Securitization: Concept and Process, Credit Enhancement partiesto
a Securitization Transaction, Instruments of Securitization, Types of Securities, Securitization
inIndia.

Essential Readings:
1. Pathak,B. (2018). IndianFinancialSystem. Pearson Publication. (5thed).

2. Khan,M.Y.(2017).Financialservices. McGrawHill Education. (6thed).
3. Machiraju,H.R.(2002).IndianFinancial System.VikasPublicationHouse. (5thed).

AdditionalReadings:

1. Verma, L.
(1996).Bharat’smanualofmerchantbanking: Concept,practicesandprocedureswith
SEBIclarifications, guidelines,rules andregulations. BharatLawHouse.

2. Sriram K. HandBookofLeasing, HirePurchase&Factoring. Institute of Chartered Financial
Analysts of India.

3. Wright M., Watkins T. &Ennew C. (2016). MarketingofFinancialServices. Routledge

Teaching Learning Process:
Classroomlecture,NumericalProblemsolving,Casestudydiscussion,Classpresentationonthe
assigned topic bystudentsindividuallyorin group, Workshop, Tutorials, Role play.

Examination scheme and mode:

Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.

Key Words
Banking,MergerandAcquisition,Neobanks,NPA,Leasing,HirePurchase,CreditRatings,Securiti
zation,Venture Capital.
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GE9: ECONOMIC LEGISLATION

Course title & | Credits Credit distribution of the course Eligibility Pre-requisite of the
Code criteria course
Lecture Tutorial Practical/
Practice
GE9: 4 3 1 NIL Class XII NIL
ECONOMIC
LEGISLATION
Course Objective(s):

e To familiarise students with various legislations in the areas of foreign trade,
competition, bankruptcy and economic offences.

e To provide an overview of detailed provisions of various economic legislation.

e To enable students to understand the legal implications of unlawful practices and legal
recourse available.

Learning Outcomes:

On successful completion of this course, the students will be able to:
e Understand the legal framework relating to foreign exchange, competition, insolvency
and fugitive economic offenders.
e Recognise the legal issues in any business transaction and understand lawful way of
conduct of economic activities.
e Analyse the legal implications of any economic decision.
e [Evaluate legal remedies available in case of bankruptcy or any wrongdoing.

Course Contents:

Unit 1: Competition Act and Fugitive Economic Offenders Act (15 Hours)

The Competition Act, 2002: Introduction, Prohibition of certain agreements, abuse of dominant
position and regulation of combinations, Competition Commission of India, Duties, Powers
and Functions of Commission, Penalties, Appellate Tribunal.

The Fugitive Economic Offenders Act: Scope and applicability of Act, Confiscation of
property, Powers of Directors, Power of Survey, Search and Seizure, notice, procedure for
hearing application, Declaration of Fugitive Economic Offender, Power to disallow civil
claims, Management of properties confiscated under this Act, Rules of evidence, Appeals.

Unit 2: The Insolvency and Bankruptcy Code (9 Hours)

The Insolvency and Bankruptcy Code, 2016: Introduction of Insolvency and bankruptcy code,
Corporate Insolvency Resolution Process, Liquidation Process, Fast Track Insolvency
Resolution for Corporate Persons, Voluntary Liquidation of Corporate Persons, Adjudicating
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Authority for Corporate Persons, Offences and Penalties, Insolvency resolution and bankruptcy
for individuals and partnership firms, Regulation of Insolvency professionals, agencies and
information utilities.

Unit 3: The Prevention of Money Laundering Act (12 Hours)
The prevention of money laundering Act, 2002:Introduction and definitions, Punishment for
the offence of Money Laundering, Attachment, Adjudication and Confiscation, Obligation of
Banking Companies, Financial Institutions and Intermediaries, Summons, Searches And
Seizures, Appellate Tribunal and Special Courts, Recovery of fine or penalty.

Unit 4: The Foreign Exchange Management Act (9 Hours)

The Foreign Exchange Management Act, 1999:Introduction of FEMA, Difference between
FERA and FEMA, Application and Commencement of FEMA, Regulation and Management
of Foreign Exchange, Authorised Person, Contraventions and Penalties, Compounding of
Offences, Adjudication and Appeal, Directorate of Enforcement.

Essential Readings:
1. Maheshwari & Maheshwari. Principle of Business Law. Himalaya Publishing House

2. Aggarwal R. (2014). Mercantile & Commercial Law. Taxmann Publications
3. Kucchal M. &Kuchhal V. (2018). Mercantile Law. Vikas Publishing House (P) Ltd.

4. Kapoor N. D. (2018). Elements of Mercantile Law. Sultan Chand Publications

Teaching — Learning Process:
Lecture, Discussion, Power Point Presentations. Course contents shall be discussed in the light
of relevant case laws.

Examination scheme and mode:

Evaluation scheme and mode will be as per the guidelines notified by the University of Delhi.

Key Words
CCI, Prevention of Money Laundering, Insolvency and Bankruptcy Code, FEMA, Fugitive
Economic Offenders Act.
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SEMESTER-III
BACHELOR OF MANAGEMENT STUDIES

DEPARTMENT OF FINANCE AND BUSINESS ECONOMICS,
Faculty of Applied Social Sciences and Humanities

Category I

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & Code Credits Credit distribution of the course | Eligibility | Pre-requisite of the
Lecture Tutorial | Practical/ | criteria course
Practice (if any)
Introduction to Business 4 3 1] 1 Class Xl | Basics of Statistics
Analytics (DSC 7)

Learning Objectives
e Familiarise students with basics of predictive and prescriptive analytics in order
to solve some business problems using different types of data
e Students should be able to solve business problems, analyse data sets using
various relevant statistical software packages, and interpret and effectively
communicate the results

Learning outcomes
On successful completion of the course the learner will be able to:

e Understand fundamental concepts in machine learning
Build basic models in statistical software

Interpret results

Compare results of different models to select the best fit

[
[
[ J
e Drive business decisions using model output

SYLLABUS OF DSC-7

Unit 1: Introduction to Business Analytics and Descriptive Analytics (14 hours)

Introduction to Business Analytics: Role of Analytics for Data Driven Decision Making; Types:
Descriptive Analytics, Predictive Analytics, and Prescriptive Analytics. Introduction to the concepts
of Big Data Analytics, Web and Social Media Analytics. Overview of Machine Learning Algorithms.
Introduction to relevant statistical software packages and carrying out descriptive analysis through it.
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Unit 2: Predictive Analytics 1 (9 hours)

Simple Linear Regression: Estimation of Parameters, validation of simple linear regression model,
Coefficient of determination, Significance tests, Residual analysis, Confidence and Prediction
intervals.

Multiple Linear Regression: Interpretation of Partial regression coefficients, working with
categorical variables, Multi-collinearity and VIF, Outlier Analysis, Auto-correlation, transformation
of variables, variable selection in regression model building.

Unit 3: Predictive Analytics 2 (9 hours)
Logistic and Multinomial Regression: Logistic function, Estimation of probability using logistic
regression, Omnibus Test, Wald Test, Hosmer Lemshow Test, Pseudo R Square. Model
Performance: Classification table (sensitivity, specificity, accuracy paradox, precision, F score),
Gini coefficient, ROC, AUC, methods for determining the optimal cutoff probability.

Unit 4: Machine Learning Models (13 hours)

Decision Trees: Introduction, Chi-Square Automatic Interaction Detection, Bonferroni Correction,
Classification and Regression Tree, Gini Impurity Index, Entropy, Cost based splitting Criteria,
Ensemble Methods, Random Forest.

Clustering: Introduction, Distance and Dissimilarity measures used in clustering, Quality and
Optimal Number of clusters, Clustering Algorithms, K-Means clustering, Hierarchical Clustering.

Practical component (30 hours)
Practical Exercises:

1. Prepare and import data (financial data of companies, macroeconomic data, primary data
collected through questionnaires). Calculate and interpret descriptive statistics on R/Python.
Perform simple OLS regression on R/Python and interpret the results obtained.

Test the assumptions of OLS (multicollinearity, autocorrelation, normality etc.) on R/Python.
Perform regression analysis with categorical/dummy/qualitative variables on R/Python.
Perform probabilistic regression models (logit and probit) along with validation tests and
classification table on R/Python.

6. Apply and interpret the results of decision trees and clustering models on R and Python.

el

Essential/recommended readings
1. Business Analytics: The Science of Data Driven Decision Making, First Edition (2017), U
Dinesh Kumar, Wiley India.

Suggestive readings

1. Introduction to Machine Learning with Python, Andreas C. Mueller and Sarah Guido, O'Reilly
Media, Inc.

2. Data Mining or Business Analytics — Concepts, Techniques, and Applications in Python.
GalitShmueli, Peter C. Bruce, Peter Gedeck, and Nitin R. Patel. Wiley.

3. Relevant Case Studies from different functional domains of business to be used while covering
the Predictive Analytics and Machine Learning models. Following Case Studies may be taken
up along with the course topics:

m Merton Truck Company (HBS Case).
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m Supply Chain Optimization at Madurai Aavin Milk Dairy (IIMB Case).
m Red Brand Canners (Stanford Case); Managing Linen at Apollo Hospitals (IIMB Case).

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.

Credit distribution, Eligibility and Prerequisites of the Course

Course title & Code Credits Credit distribution of the course Eligibility | Pre-requisite of
Lecture Tutorial Practical/ criteria the course
Practice (if any)
Macroeconomics 4 3 1 0 Class XIl | Basic
(DSC 8) Microeconomics

Learning Objectives
e Determination of and linkages between major economic variables; level of output and prices,

inflation, interest rates and exchange rates.
o The course is designed to study the impact of monetary and fiscal policy on the aggregate
behaviour of individuals.

Learning Outcomes
On successful completion of the course the learner will be able to:

e Understand the determination of key macroeconomic variables.

e Describe models of determination of equilibrium outputs, prices and rate of interest.

e Analyse the role of the Government in an economy and examine how it uses its fiscal and
monetary policy to influence macroeconomic variables.

e Explain the working of an open economy

SYLLABUS OF DSC- 8

Unit 1 (6 hours)

Basic understanding of Ancient Indian Economy, Wealth and its various aspects as per Vedic
Philosophy; Kautilya’s view on Ways of Financial Management and Economic Governance,
Proposition of Welfare states and Good Governance by Kautilya as the foundation of strong Indian
Economy; Relevance of Kautilya’sArthsashtra in making of modern and advanced India.

Unit 2 (18 hours)
Classical theory of income and employment: Quantity Theory of Money—Cambridge version,
Classical aggregate demand curve, Classical theory of interest rate, effect of fiscal and monetary
policy.
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Simple Keynesian model: goods and money market equilibrium, changes in equilibrium, multiplier,
effect of fiscal and monetary policy; IS-LM model: properties of IS-LM curves, factors affecting the
position and slope of IS-LM curves, determination of equilibrium income and interest rates, effect of
monetary and fiscal policy; slopes of IS-LM curves and effectiveness of fiscal and monetary policies.

Unit 3 (9 hours)
Inflation: meaning; demand and supply side factors; natural rate theory; monetary policy-output and
inflation (monetarist view); Phillips curve: short run and long run.

Unit 4 (12 hours)

Brief introduction to Balance of Payment (BOP) account; market for foreign exchange and exchange
rate; monetary and fiscal policy in open economy; Mundell Fleming model: perfect capital mobility
and imperfect capital mobility under fixed and flexible exchange rate.

Essential/recommended readings
1. Froyen, R. P. (2011): Macroeconomics-theories and policies (8th Edition). Pearson.

2. Dornbusch and Fischer (2010): Macro economics (9th Edition).Tata McGraw Hill.N

3. Gregory Mankiw (2010). Macro economics (7th Edition). Worth Publishers

4. Kautilya’sArthashastra-The way of Financial management and economic governance
(2012)(6th Edition ) Jaico Publishing House

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & Code Credit Credit distribution of the Eligibility | Pre-
s course criteria requisite of
Lecture | Tutoria | Practical the course
| / (if any)
Practice
Organisational 4 3 1 0 Class XII None
Behaviour
(DSC 9)

Learning Objectives
e Course presents an integrated view of human behaviour in organisations.
e Building understanding of individual and group behaviour at work for improving the effectiveness
of organisations.
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Learning outcomes
On successful completion of the course the learner will be able to:

e Understand the importance of Organisational Behaviour as a field of study.

e Understand the role of Perception, personality and learning in explaining Individual behaviour
and to apply different motivational theories and leadership styles to increase the productivity and
job satisfaction of employees.

e Understand the foundations of group behaviour and the framework for
organisational change and development.

e Identify methods to enhance individual and Organisational wellbeing and resolve organisational
problems.

SYLLABUS OF DSC-9

Unit 1: Core Concepts in OB in Managing Individual Behaviour (12 hours)

Conceptual Foundations and Importance of organizational Behaviour. Perception and Attribution:
Concept, Factors affecting Perception, Attribution theory, Perceptual Organization and Errors in
Perception. Personality: Concept, Factors affecting personality and Theories. Learning: Concept and
Theories of Learning, Concept of Reinforcement, Schedules of Reinforcement.

Unit 2: Motivation at work, Interpersonal relations & Change Management (12 hours)
Motivation: Concepts and their application, Content theories (Maslow, McClelland and Herzberg’s
Theories); Process theories (Expectancy theory, Equity theory). Analysis of Interpersonal
Relationship: Transactional Analysis, Johari Window. Organisational Change: Concept, Resistance
to change, managing resistance to change, Kurt Lewin Theory of Change.

Unit 3: Leadership and Group Processes (9 hours)

Leadership: Trait Approach, Behavioural theories (Ohio and Michigan State Studies, and Blake &
Mouton’s Managerial grid), and Contingency theories (Fiedler’s Contingency Model, Hersey &
Blanchard’s Situational Leadership Model) Contemporary Leadership issues: Charismatic,
Transactional and Transformational Leadership. Groups and Teams: Definition, Stages of Group
Development, Group Processes-Group Cohesiveness, Group Think, Group Shift.

Unit 4: Managing Conflict and Enhancing Wellbeing (12 hours)

Organisational Power and Politics: Concept, Sources of Power, Tactics to gain power in
Organizations. Nature of organisational politics. Conflict: Concept, Sources, Types, Stages of
conflict, Management of conflict. Well-being at Work: Importance and Impact of employee
emotions and emotional intelligence in organisations. Work stress and its management.

Essential/'recommended readings
1. Stephen P. Robbins, T. A. (2016). Organisational Behavior. Pearson.=’

2. Aswathappa, K., & Reddy, G. S. (2009). Organisational behaviour (Vol. 20). Mumbai:
Himalaya Publishing House
3. Luthans Fred, Organisational Behaviour, Tata Mc Graw Hill.
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4. Singh Kavita, Organisational Behaviour, Pearson.

Suggestive readings

1. Greenberg Jerald and Baron Robert A.: Behavior in Organisations: Understanding and
Managing Human side of work, Prentice Hall of India

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.

DISCIPLINE SPECIFIC ELECTIVE — MARKETING (DSE-1)

DSE 1: RETAIL MANAGEMENT

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & Code Cre | Credit distribution of the | Eligibility Pre-requisite of
dits | course criteria the course
Lectu | Tutori | Practic
re al al/
Practic
e
Retail Management (DSE 1) | 4 3 1 0 Class XII Basics of
marketing

Learning Objectives

Understand the concept and characteristics of retailing, emerging trends, and the evolution
of the Indian retail industry.

Gain knowledge about store location selection and store planning, including trading area
analysis, site selection, store design and layout, and effective retail space management.
Develop an understanding of retail marketing and merchandising, including retail marketing
mix, advertising and sales promotion, CRM, buying organization formats and processes,
merchandise planning, and pricing strategies.

Acquire knowledge about the various elements/components of retail store operation, store
administration, inventory management, customer service, store maintenance, and store
security.

Learning Outcomes

On successful completion of the course the learner will be able to:

Describe the concept and characteristics of retailing and explain the emerging trends and
evolution of the Indian retail industry.

Analyze the characteristics of trading areas and evaluate different types of store locations
based on the trading area analysis.
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e Develop a retail marketing plan that includes the retail marketing mix, advertising and sales
promotion strategies, store positioning, and CRM strategies.

e Formulate pricing objectives, strategies, and types of pricing based on external factors that
impact a retail price strategy.

e Recognize and understand the operations-oriented policies, methods, and procedures used
by successful retailers in today’s global economy.

SYLLABUS OF DSE 1

Unit 1: Introduction to Retailing and Retail Formats (12 hours)
Introduction to Retailing: Definition, Characteristics, emerging trends in retailing, Evolution of
retailing in India, Factors behind the change of Indian retail industry. Retail Formats: Retail
institutions by ownership, Retail institutions by Store-Based Strategy Mix, Web, Non-store based,
and other forms of Non-traditional Retailing.

Unit 2: Choosing a Store Location and Store Planning (12 hours)
Choosing a Store Location: Trading-Area analysis, characteristics of trading areas, Site selection,
Types of locations, location and site evaluation. Store Planning: Design & Layout, Retail Image Mix,
effective retail space management, floor space management.

Unit 3: Retail Marketing (12 hours)

Retail Marketing: Retail Marketing Mix, Advertising & Sales Promotion, Store Positioning, CRM.
Retail Merchandising: Buying Organization Formats and Processes, Devising Merchandise Plans,
Shrinkage in retail merchandise management, Markup & Markdown in merchandise management.

Unit 4: Merchandise Pricing and Retail Operations (9 hours)
Merchandise Pricing: Concept of Merchandise Pricing, Pricing Objectives, External factors affecting
a retail price strategy, Pricing Strategies, Types of Pricing. Retail Operation: Elements/Components
of Retail Store Operation, Store Administration, Store Manager — Responsibilities, Inventory
Management, Customer Service, Management of Retail Outlet/Store, Store Maintenance, Store
Security.

Essential/recommended Readings (latest edition of readings to be used)
1. Berman, B., & Evans, J. R. (2012). Retail management. Pearson Education.
2. Vedamani, G. G. (2010). Retail management: Functional principles & practices. Jaico
Publishing House.

Suggested Readings (latest edition of readings to be used)
1. Cullen, P., & Newman, A. (2014). Retailing: Environment & operations. Cengage Learning
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EMEA.
2. Bajaj, K., Tuli, G., & Srivastava, R. K. (2017). Retail management. Oxford University Press.
3. Singh, H. (2017). Retail management. S. Chand Publishing.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time

DISCIPLINE SPECIFIC ELECTIVE — MARKETING (DSE-2)

DSE 2: MARKETING OF SERVICES

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & Code Credit | Credit distribution of Eligibility Criteria Pre-requisite
s the course of the course
Lectu | Tutor | Practic
re ial al/
Practic
e
Marketing of Services | 4 3 1 0 Class Xl Basics of
(DSE 2) Marketing

Learning Objectives
e Understand the emerging service environment in India and the world. It emphasises the
distinctive aspects of Services Marketing.
e Aims at equipping learners with concepts and techniques that help in taking decisions
relating to various services marketing situations.

Learning Outcomes

On successful completion of the course the learner will be able to:
e Understand the Concept and Importance of Services.

e Discuss the relevance of the services in the Indian economy.

e Examine the characteristics of the services in various industries.
e Analyse the role and relevance of Quality in Services.

SYLLABUS OF DSE 2
Unit 1: Introduction to Services Marketing (9 hours)

Defining a Service; Increasing Importance of Services; Nature of Services; Intangibility;
Distinguishing Features of a Service; Managing Services; The Service Product; Relationship of
Services and the organization; Services as an Opportunity; Service Industry across the world.
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Unit 2: Relevance of Services (12 hours)

Emergence of The Service Economy; Outsourcing and Services; Overview of The Indian
Economy; Services Sector in The Indian Economy, (Major players, Major services offered,
Major centres; Circumstances that contributed to the Services boom in the Indian economy;
Role and relevance of Services to the Indian economy; Classification of Services; Variety of
Services offered by Indian organizations, Intangible and Tangible Services.

Unit 3: Differentiating Services (12 hours)
Distinguishing Features; The service; Promotion; Price; Place; People; Physical evidence;
Process; Elements of Positioning; Service Differentiation; How Indian companies have been at
the forefront of the Services industry; What do Indian companies offer to companies seeking
Services support; Services as a source of competitive advantage; Increasing integration of
Services with organizational plans and activities; Internal Services and External Services,
Features, Relevance, Examples; Services Trainings and Hiring; Motivation and Employee
Management in the Services sector; Factors affecting attempts of Services Differentiation.

Unit 4: Quality and Strategies (12 hours)

Defining Service Quality; Researching Service Quality; Service Quality Benchmarking
(Servqual, TUV, ISO etc.); Setting Quality Standards; Managing the Marketing Mix for Quality;
Organizing and Implementing Service Quality; Factors affecting Service Quality Management;
Customer and Customer Value Proposition and Value Creation n Services; Managing the
Service Encounter; Blueprinting; Managing Customer Demand, Frequency, Quality, Training,
Content and Context; Developing Relationships with Customers; Distribution Strategy; Pricing
of Services; Promoting Services;. Competitors of the Indian Services Industry; Future of
Services Industry in India and elsewhere; Near-shoring and Reshoring; Services and the Gig
Economy; Growth potential of the Services Industry.

Essential/recommended Readings (latest edition of readings to be used)

1. Zeithaml Valerie A, & Bitner Mary Jo., Gremler Dwayne D., Pandit Ajay. (2010). Services
Marketing (5 edition). McGraw Hill.

2. Wirtz Jochen, Lovelock Christopher H, Chatterjee Jayanta., Services Marketing, (8e
Edition), Pearson.

Suggested Readings (latest editions of readings to be used)
1. Woodruffe, Helen. (1998).Service Marketing. MacMillan India.

2. Zeithaml Valerie A, & Bitner Mary Jo., Gremler Dwayne D., Pandit Ajay. (2010). Services
Marketing (5 edition). McGraw Hill.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.
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DISCIPLINE SPECIFIC ELECTIVE — MARKETING (DSE-3)

DSE 3: E COMMERCE

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & Credits Credit distribution of the Eligibility Pre-requisite of the
Code course Criteria course
Lecture | Tuto | Practical/
rial Practice
E-Commerce 4 3 1 0 Class Xll Basics of Marketing
(DSE 3)

Learning Objectives
e To understand how electronic commerce is affecting business enterprises, governments,
consumers and people in general.
To understand the working of different types of e-commerce models
e To understand the transition of e-commerce in India
To evaluate enabling technologies for e-commerce such as the internet, networks, search
engines, software agents, and e-payment systems.

Learning Outcomes
On successful completion of the course the learner will be able to:
e Understand traditional vs e-retailing and different models of e-retailing.
e Evaluate enabling technologies for e-commerce such as the internet, networks, search
engines, software agents, and e-payment systems.
Analyze website design, its role in B2C e-commerce, strategies, and goals.
® Analyze the security risks associated with e-commerce and discuss legal and ethical issues.

SYLLABUS OF DSE 3

Unit 1: Introduction to E-Commerce: Business Models and Concepts (12 Hours) E-
Commerce: Meaning and Concept of e-Commerce, Brief history; Transition of e-Commerce in
India; Advantages and Disadvantages of e-Commerce; IT act, 2000. E-Commerce models: B2B,
B2C, C2C, C2B, G2C; Traditional vs e-retailing, Models of e-retailing; e-Services: Categories of e-
services, Web-enabled services, matchmaking services.

Unit 2: Enabling Technologies for E-=Commerce (9 Hours)

Technology in e-Commerce, the internet today and future, Networks and internets:
communication switching, Internet protocol suite, IPv6, Search engines, software agents, Internet
service provider, ISP policy in India, e-payment systems. Information selling on the web, E-
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entertainment

Unit 3: Basic Techniques for E-Commerce (12 hours)

Web Hosting: Webhost-types, VPS-Domain for a website, DNS Information. Webhost: Bandwidth
Control Panels- Statistics- uptime-Ecommerce. Website Design: Introduction, Role of Website in
B2C Ecommerce, Website strategies and Goals. Search Engine Optimization (SEO): Introduction,
Importance of SEO, History of Search Engines, how search Engines Operate, Crawling Techniques.
Basic types of Search Tools, How People use search engines and portals, Page rank, Anatomy of
Hyperlink, Keywords and Queries, how to conduct Keyword Research, Why site structure is
important.

Unit 4: E-Marketing (12 Hours)
Concept, traditional marketing vs e-marketing, Browsing behaviour model, advantages of e-
marketing, e-marketing strategies: permission-marketing, affiliate marketing, viral marketing,
social media marketing, content marketing, m-commerce, e-commerce security risks, legal and
ethical issues.

Essential/recommended Readings (latest editions of readings to be used)

1. Laudon, Kenneth C.: E-Commerce: Business, Technology, Society, 4th Edition, Pearson.

2. Joseph, S.J.: E-=Commerce: an Indian perspective, Prentice-Hall of India.

3. Awad, Elias, M.: Electronic Commerce, Prentice-Hall of India.

4. Pandey, U.S. and Shukla, Saurabh: E-Commerce and Mobile commerce Technologies, S.
Chand.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.
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DISCIPLINE SPECIFIC ELECTIVE — HUMAN RESOURCE MANAGEMENT (DSE-1)

DSE 1: INDUSTRIAL RELATIONS

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & Code Credits | Credit distribution of the | Eligibility Pre-requisite of
course criteria the course
Lectu | Tutori | Practic
re al all
Practic
e
Industrial Relations (DSE 1) | 4 3 1 0 Class XII None

Learning Objectives
e To acquaint learners with concepts of industrial relations and related acts in Indian
context.
e To familiarise the learners with the implications of law in the industrial environment.

Learning Outcomes

On successful completion of the course the learner will be able to:

® Acquire theoretical and practical perspective on different aspects of industrial relations.

e Understand the key participants, institutions, relationships, and processes in industrial
relations.

e Understand employer and employee relations and its management.

® Analyse the rights of labour class in the industrial environment

SYLLABUS OF DSE 1

Unit 1: Industrial Relations (12 hours)
Concept, Objectives of industrial relations, Parties in industrial relations, Aspects of industrial
relations. Trade unions: Objectives, Historical perspective of unionism in India, functions, why
workers join unions, importance, problems of trade unions, structure of trade unions, Trade union
act 1926, Immunity granted to register trade unions, recognition of trade unions.

Unit 2: Industrial Disputes (9 hours)

Concept, Types of industrial disputes, Causes of industrial disputes, Machinery for settlement of
industrial disputes, Industrial disputes act 1947. The industrial employment (standing orders
act1946, coverage, modification, interpretation).

Unit 3: Labour Turnover (12 hours)

Concept, Rate of labour turnover, Costs of labour turnover, Causes of labour turnover, controlling
labour turnover. Absenteeism: Concept, Rate of absenteeism, Causes of absenteeism, Effects of
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absenteeism, Measures to control absenteeism.

Unit 4: Collective Bargaining (12 hours)
Concept, Essentials of collective bargaining, Problems of collective bargaining, Collective
bargaining procedure. Workers’ participation in Management: Modes of participation, Measures
for successful workers’ participation.

Essential/recommended Readings (latest edition of readings to be used)

1. Srivastav S. Industrial relations and Labour laws. Vikas Publishing House.

2. Mallik P. Handbook of Industrial and Labour laws. Eastern Book Company.

3. Saharay H.K. Industrial and Labour Laws of India. Prentice Hall International.

4. Chhabra T. Industrial Relations and Labour Laws. Dhanpat Rai Publishing House.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time

DISCIPLINE SPECIFIC ELECTIVE — FINANCE (DSE-1)

DSE 1: PROJECT APPRAISAL, FINANCING AND CONTROL

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & Code Credits Credit distribution of the Eligibility | Pre-requisite of the
course criteria course
Lectur | Tutoria | Practic
e | all
Practic
e
Project Appraisal, 4 3 1 0 Class XII Basics of Accounting
Financing and Control and Finance
(DSE 1)

Learning Objectives
e To familiarize learners about identification of a project and feasibility analysis,
e To equip them to apply project appraisal, control & management Techniques,
e To understand and appraise project risk analysis and financing

Learning Outcomes

On successful completion of his course, the learners will be able to:

e Understand the process of screening of ideas and carry out appraisal for Projects.

Use Investment Evaluation Techniques for selection of Projects.

Carry out Risk Analysis for business projects and identify alternative sources of financing.
Understand the concept and application of Social Cost benefit Analysis

Apply project control and management techniques for project success.
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SYLLABUS OF DSE 1

Unit 1: Introduction to Projects and their Appraisal (9 hours)
Project Definition, Project Identification, Project Life Cycle, Project Stakeholder Analysis, Feasibility

study. Types of Project Appraisal (Brief Overview): Market and Demand Analysis, Technical
Appraisal, Financial Appraisal, Economic Appraisal, Managerial Appraisal, and Social Appraisal.

Unit 2: Financial Appraisal (9 hours)

Components of Project Cost, Investment Evaluation Techniques: Non-Discounting Methods
(Payback Period, Accounting Rate of Return), Discounting Methods (Net Present Value,
Profitability Index, Internal Rate of Return (IRR), Modified Internal Rate of Return (MIRR)).
Comparative analysis of Investment Evaluation Techniques, Investment Evaluation in Practice.

Unit 3: Project Risk Analysis and Project Financing (15 hours)

Risk Analysis and Management: Sources and Measures of Risk. Methods of Assessing Risk —
Sensitivity Analysis, Scenario Analysis, Break-Even Analysis, Simulation Analysis, Decision Tree
Analysis. Strategies for Risk Management.

Sources of Financing — Internal Accruals, Equity Capital, Preference Capital, Debentures (or Bonds),
Term Loans, Venture Capital, Private Equity, Venture Capital Vs Private Equity, Loan syndication.

Unit 4: Social Appraisal and Aspects of Project Management (12 hours)
Social Appraisal: Rationale for Social Cost Benefit Analysis (SCBA), Approaches of SCBA (UNIDO and
Little-Mirrlees Approach Approach), Environment Impact Assessment (EIA) and Social Impact
Assessment (SIA) of Projects. Relevant Case Studies. Network Techniques for Project Cost and Time
Management (PERT & CPM) (theory only). Pre-Requisites for Successful Project Implementation.
Essentials of a Project Report.

Essential/recommended readings (latest edition of readings to be used)
1. Chandra, Prasanna (2019). Projects — Planning, Analysis, Selection, Financing,
Implementation, and Review. McGraw Hill Education.
2. Agrawal, R., & Mehra, Y. S. (2021).Project Appraisal and Management.
TaxmannPublications.

Suggestive Readings (latest edition of readings to be used)

1. Goodpasture, J. C. (2003). Quantitative methods in project management. J. Ross Publishing.

2. Project Management Institute. (2021). A guide to the Project Management Body of Knowledge
(PMBOK guide). Project Management Institute.
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Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time

DISCIPLINE SPECIFIC ELECTIVE — FINANCE (DSE-2)

DSE 2: INSURANCE
Credit distribution, Eligibility and Pre-requisites of the Course

Course title & Credits Credit distribution of the | eligibility Pre-requisite of
Code course criteria the course
Lectu | Tutori | Practic
re al al/
Practic
e
Insurance (DSE 2) 4 3 1 0 Class XII None

Learning Objectives
e To equip the learners with the basic characteristics of insurance, different kinds of insurance,
and benefits and costs of insurance to society.
To acquaint the learners with the core concepts of risk management and its objectives.
e To get deep insight into the regulatory environment of IRDA
To examining the regulatory environment for insurance

Learning Outcomes

On successful completion of his course, the learners will be able to:

e Evaluate the different types of Risks and learn the concept and principles of Insurance.

e Understand Risk Management and learn the concept, principles and technical components of
Insurance contracts.

e Comprehend the functioning of Insurance company operations.

® Learn various important and strategic aspects of management of Insurance business.

SYLLABUS OF DSE 2

Unit 1: Insurance and Risk (9 hours)

Risk — Definitions of Risk, Chance of Loss, Peril and Hazard, Classification of Risk, Major Personal
Risks and Commercial Risks, Burden of Risk on Economy and Society.

Insurance — Definition of Insurance, Basic Characteristics of Insurance, Law of Large Numbers,
Characteristics of an Ideally Insurable Risk, Benefits and Costs of Insurance to Society. Insurance
Kinds (briefly) — Life and General Insurance, Difference between Life and General insurance.

Unit 2: Insurance Principles & Risk Management (12 hours)
Risk Management — Meaning of Risk Management, Objectives of Risk Management, Steps in the
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Risk Management Process, Techniques for Managing Risk, Benefits of Risk Management. Personal
Risk Management. Enterprise Risk Management (briefly) — Concept & Benefits. Case Studies on
Management of different Personal and Business Risk to be discussed. Fundamental Legal Principles
— Principle of Indemnity, Principle of Insurable Interest, Principle of Subrogation, Principle of
Utmost Good Faith. Requirements of an Insurance Contract.

Unit 3: Insurance Company Operations (12 hours)

Requirements of an Insurance Contract, Distinct Legal Characteristics of Insurance Contracts.
Components of Insurance Contracts — Declarations, Definitions, Insuring agreement, Exclusions,
Conditions, and Miscellaneous provisions. Underwriting — Underwriting Policy, Underwriting
Principles, Sources of Underwriting Information. Sales and Marketing activities of Insurers. Claims
Settlement — Basic Objective, Parties Involved & Steps in Settlement Process. Endorsements and
Riders. Deductibles — Concepts and Purpose of Deductibles. Regulatory Framework of Insurance
in India (briefly) — Insurance Legislation and IRDA.

Unit 4: Important Aspects of Insurance Business Management (12 hours)
Reinsurance — Definitions, Reasons for Reinsurance, Types of Reinsurance — Facultative & Treaty
Reinsurance, Methods of Sharing Losses (Numerical Qs). Alternatives to Traditional Reinsurance —
Securitization of Risk and Catastrophe Bonds. Insurance and Investments — Life Insurance
Investments, Property and Casualty Insurance Investments. Rate Making — Concept, Objectives,
Rate Making Methods (Numerical Qs) — Judgement, Class and Merit Rating Method. Coinsurance
— Nature, Purpose and Problems. Other Important Provisions — Pro Rata liability, Contribution by
Equal Shares, and Primary and Excess Insurance.

Essential/recommended Readings (latest edition of readings to be used)
1. Rejda, G. E., McNamara, M. J., &Rabel, W. H. (2022). Principles of risk management and
insurance (14th ed). Pearson Education.

2. Mishra, M. N., & Mishra, S. B. (2019). Insurance principles and practice. S. Chand and
company.

Suggested Readings (latest edition of readings to be used)
1. Gupta, P. K. (2021). Insurance and risk management. Himalaya Publishing House.
2. Institute of Chartered Accountants of India, Insurance and Risk Management.
https://resource.cdn.icai.org/59895clcmodule-6.pdf

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.
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DISCIPLINE SPECIFIC ELECTIVE — FINANCE (DSE-3)

DSE 3: FINANCIAL PLANNING
Credit distribution, Eligibility and Pre-requisites of the Course

Course title & Credits | Credit distribution of the eligibility | Pre-requisite of the
Code course criteria course
Lectur | Tutoria | Practical
e | /
Practice
Financial Planning | 4 3 1 0 Class Xll Basics of Finance
(DSE 3)

Learning Objectives
e To equip learners with the knowledge and practical understanding of important
dimensions of managing one’s personal finance.
e To provide understanding and planning abilities for their tax liabilities, investments,
insurance coverage, and retirement.

Learning Outcomes
On successful completion of the course the learner will be able to:

e Understand the fundamentals of Personal Financial Planning

® Learn the basics of managing personal tax liabilities
® Learn the basic concepts and underlying principles for Retirement Planning.
e Ascertain and choose appropriate insurance policies for managing personal risks.
e Evaluate various asset classes on the basis of risk-return and personal investment goals
e C(Create, maintain and grow personal investment portfolio
SYLLABUS OF DSE 3
Unit 1: Basics of Personal Finance and Tax Planning (12 hours)

Understanding Personal Finance. Rewards of Sound Financial Planning. Personal Financial Planning
Process. Personal Financial Planning Life Cycle. Making Plans to Achieve Your Financial Goals.
Common Misconceptions about Financial Planning. Personal Tax Planning —Fundamental
Objectives of Tax Planning, Tax Structure in India for Individuals, Common Tax Planning Strategies
— Maximizing Deductions, Income Shifting, Tax-Free and Tax-Deferred Income.

Unit 2: Managing Insurance Need (12 hours)

Insuring Life — Benefits of Life Insurance, Evaluating need for Life Insurance, Determining the Right
Amount of Life Insurance. Choosing the Right Life Insurance Policy — Term Life Insurance, Whole
Life Insurance, Universal Life Insurance, Variable Life Insurance, Group Life Insurance, Other
Special Purpose Life Policies. Buying Life Insurance — Compare Costs and Features, Select an
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Insurance Company, and Choose an Agent. Life Insurance Contract Features. Insuring Health —
Importance of Health Insurance Coverage. Making Health Insurance Decision — Evaluate Your
Health Care Cost Risk, Determine Available Coverage and Resources, Choose a Health Insurance
Plan. Types of Medical Expense Coverage. Policy Provisions of Medical Expense Plans. Property
Insurance — Basic Principles, Types of Exposure, Principle of Indemnity, and Coinsurance.

Unit 3: Managing Investments (12 hours)
Role of Investing in Personal Financial Planning, Identifying the Investment Objectives, Different

Investment Choices. The Risks of Investing, The Returns from Investing, The Risk-Return Trade- off.
Managing Your Investment Holdings — Building a Portfolio of Securities, Asset Allocation and
Portfolio Management, Keeping Track of Investments. Investing in Equity — Common
Considerations, Key Measures of Performance, Types of Equity Stocks, Market Globalization and
Foreign Stock, Making the Investment Decision. Investing in Bonds — Benefits of Investing in Bonds,
Bonds Versus Stocks, Basic Issue Characteristics, The Bond Market, Bond Ratings. Investing in
Mutual Funds and Exchange Traded Funds (ETFs) — Concept of Mutual Funds and ETFs, Benefits of
Investing in Mutual Funds or ETFs, Some Important Cost Considerations, Services Offered by
Mutual Funds, Selecting appropriate Mutual Fund and ETF investments, Evaluating the
performance of Mutual Funds and ETF.

Unit 4: Investing in Real Estate and Retirement Planning. (9 hours)

Investing in Real Estate —Some Basic Considerations. Modes of Real Estate Investment — Raw Land,
Commercial Properties, Residential Properties, Real Estate Investment Trusts (REITs).

Planning for Retirement — Role of Retirement Planning in Personal Financial Planning, Pitfalls to
Sound Retirement Planning, Estimating Income Needs, Sources of Retirement Income.

Essential/recommended Readings (latest edition of readings to be used)
1. Billingsley R., Gitman L., & oehnk M. (2017). Personal Financial Planning. Cengage Learning.
2. Tillery S., & Thomas N. Tillery. (2017). Essentials of Personal Financial Planning. Association
of International Certified Professional Accountants.

Suggested Readings (latest edition of readings to be used)
1. Indian Institute of Banking & Finance. (2017). Introduction to Financial Planning (4th ed.).

2. Sinha, M. (2017). Financial Planning: A Ready Reckoner. Mc Graw Hill.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.

DISCIPLINE SPECIFIC ELECTIVE - GLOBAL BUSINESS MANAGEMENT (DSE 1)
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GLOBAL MARKETING

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & Code Credits Credit distribution of the Eligibility criteria Pre-requisite  of
course the course
Lecture | Tutorial | Practical/ (if any)
Practice
Global Marketing (DSE 1) 4 3 1 0 Class Xll Basics of
Marketing

Learning Objectives
e This course aims to bring to the fore various cultural and regional variables and their impact
on businesses in the short-term and long-term future.
e |t further aims to explore the nuances of international marketing related activities such as
advertising, pricing, supply chain management, market entry, branding and customization
etc. while attempting to bring practical elements into study.

Learning Outcomes
On successful completion of the course the learner will be able to:

e Develop the basic understanding of the factors related to global marketing

e Articulate the various deciding factors at international level which have a significant impact
on international trade and business.

e |dentify the Fundamentals of sustainable (profitable) business growth with focus on
international expansion, operating in multiple markets, new business opportunities and
market analysis.

e Comprehend the critical roles of (international pricing, advertising and promotions, policies
for export and international trade, global marketing strategies etc.) in developing a sound
International business relations.

SYLLABUS FOR DSE 1

Unit 1: Introduction (9 Hours)
Reasons behind international expansion; types of MNCs; Expatriates and Inpatriates; Stages of
International Exposure; Global Marketing, Using Social Media tools.

Unit 2: International Variables (12 Hours)

National-level variables, regional trading blocs; Physical variables, Geographic distance, Grouping of
industries in specific areas/regions, Environment specific impacts, Distribution of Natural
Resources; Cultural Variables, Impact on doing business (Distance, Power, Decision Making, People
Management, Delegation, Corruption, Quality Benchmarks Etc.), Gender biases, Festivals, Buying
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Behaviour; PESTEL; Porter’s Diamond Model; Positioning; Protectionism and its impact on
international trade.

Unit 3; International Expansion (12 Hours)

Porter’s Five Forces Model; Ghemawat’s CAGE framework; Globalisation; Demographics and
Segmentation; Assessing Market Potential, How markets behave, Selling in specific markets
(Developed, Developing, Post-Communist); “Right” Market to enter and “Right” Time to enter;
What (mis-selling, outdated products), Where, Why, and How are we selling; Customer needs (of
the new/foreign market); Location of manufacturing facilities; Labelling and Packaging (Export and
Retail); Selling to and in emerging markets; Concerns and issues with available market analysis tools.

Unit 4: International Business (12 Hours)
Strategic (and global) Alliances; Global level of competition; Product Development; E- Commerce
and Changing International Marketing Paradigms; Supply Chain as a source of International
Advantages; Managing International Sales (Channels and Logistics); International Advertising and
Promotions; Pricing for international markets, Pricing wars (War Chests), Approaches — Full-cost v/s
Variable, Skimming v/s Penetration (non-numeric), factors influencing pricing; Implementing a
Global Marketing Strategy; Support Mechanisms for Exports and International Trade, Export
Infrastructure and Assistance in India, ITPO; International Payment Methods, Finance and Raising
Funds, Taxation and Tax Havens, Marine and Cargo Insurance. Managing Risks in International
Trade.

Essential/recommended Readings (latest editions of readings to be used)

1. Cateora, R.P., & Graham, L. John (2019). International Marketing.Tata McGraw Hill.
2. Joshi, R. M. (2014). International marketing. Oxford University Press.

Suggestive Readings (latest editions of readings to be used)
1. Keegan, W.J. (2017). Global marketing management. Pearson Education India.
2. Muhlbacher, Hans. International Marketing-A Global Perspective. Cengage Learning.
3. Bhattacharya, B. and Varshney, R.L. (2022). International Marketing Management. Sultan
Chand & Sons.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch, Universiy
of Delhi, from time to time.
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DISCIPLINE SPECIFIC ELECTIVE - GLOBAL BUSINESS MANAGEMENT (DSE 2)

GEOPOLITICS AND INTERNATIONAL TRADE
Credit distribution, Eligibility and Pre-requisites of the Course

Course title & Code Credi Credit distribution of the Eligibility Pre-requisite of the
ts course criteria course
Lecture | Tutoria | Practical/ (if any)
| Practice
Geopolitics and International 4 3 1 0 Class Xll Basics of Marketing
Trade
(DSE 2)

Learning Objectives

e This paper aims at providing the learners with a greater understanding of geopolitics, how it
works, and how it can be used to assess the existing capabilities and building of new plans
in terms of foreign policy orientations focusing the deeper trading relations.

e The course covers the key concepts and ideas of geopolitics and engages with the current
dynamics of building new trade partners and trade networks. It enhances the ability to use
geopolitics for the analysis of the social, political and economic dimensions of international
trade.

Learning Outcomes
On successful completion of the course the learner will be able to:

e Recognise the concept of Geopolitics, Geostrategic and Geopolitical theories, various
theories and their implications for and contemporary applications in the field of
International Relations and trade.

e Interpret the linkages among International Relations, Political Science, National Security
policies, History, Political, Geography and Economy.

e Recall some of the major geopolitical actors and activities in the global political and
economic arena and analyse their impact in the distribution of power and wealth.

® Inspect, analyze and understand the political economy of trade and economic cooperation.

SYLLABUS FOR DSE 2

Unit 1: Introducing Geopolitics (9 Hours)
Introduction to roots and theories, Geopolitical theories of land (Mackinder), sea (Mahan), air
(deSeversky) and their contemporary applications, Geopolitical Agency-The concept of Geopolitics
codes, Territorial Geopolitics —=Shaky Foundations of the World Political Map, Global Geopolitical
structure-Framing Agency, International Political Economy-Economics Geography and
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Globalisation. Network Geopolitics-Social Movements and Armed conflicts, Link between
Geopolitics, economics and investments, Measuring Geopolitical risk.

Unit 2: Geopolitics and International Economic Cooperation (12 Hours)
Building a New World Order, IMF and WTO-Are Geopolitical tools?, Free Trade and WTQO, Criticism
of Free Trade Agreements, Economic Diplomacy as a Mean to Foster Growth, Globalisation- growth
and inequality. IMF-Compliance, defiance, and the dependency trap: International Monetary Fund
program interruptions and their impact on capital markets.

Unit 3: India & South Asia (12 Hours)
Untapped regional trade integration, political economy of trade. Fall of Kabul — Regional reset,
Potential impact on India’s future plan to reach Central Asian markets, Geopolitical importance of
Iran for India, Trade Potential of Chabaar (Iran) port for India. Shifting trade focus from West to
East-India’s Look East Policy and Geopolitical Gravity in the Indo-Pacific region. India’s Geopolitical
ties with major trade partners-UAE, USA, Saudi Arabia. India and China-From armed conflict to $100
billion trade.

Unit 4: Geopolitics of trade routes (12 Hours)

The Ancient Silk Roads: Historical Perspectives, The Revival of the New Silk Roads by Modern China,
Indo-Pacific and the Maritime Silk Road, China’s Arctic Policy and Polar Silk Road, Geopolitical and
Geo-Economic Patterns of the BRI's Implementation. Global Paradigm Shift: Towards a World-Land
Bridge. South China Sea and its geostrategic importance for trade.

Essential/recommended Readings (latest editions of readings to be used)
1. Flint, Colin. (2016). Introduction to Geopoalitics. (3rd edition). Routledge
2. Ahmed, Faisal & Lambert, Alexandre. (2021). The Belt and Road Initiative: Geopolitical and
Geoeconomics Aspects. (1st edition). Routledge.

Suggestive Readings (latest edition of readings to be used)

1. MiPark (2018). The IMF and WTO: How does Geopolitics influence Global Finance and
International Trade?. (1st edition). Coal Harbour Publishing

2. Klement, Joachim. (2021). Geo-Economics: The Interplay between Geopolitics, Economics,
and Investments. (1st edition). CFA Institute Research Foundation / Monograph.

3.  Kumar, R. (2020). South Asia: Multilateral Trade Agreements and untapped regional trade
integration. International Journal of Finance & Economics, 26(2), 2891-2903.
doi:10.1002/ijfe.1941

4. Kumar, R. (2019). India &amp; South Asia: Geopolitics, regional trade and economic
growth spillovers. The Journal of International Trade &amp; Economic Development,
29(1), 69-88. doi:10.1080/09638199.2019.1636121
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5.  Kumar, R. (2019b). India—china: Changing Bilateral Trade and its effect on economic
growth. The Singapore Economic Review, 67(02), 567-586.
d0i:10.1142/s021759081950005x

6. Frandi, Nico. (2019). Paper prepared for the IstitutoAffarilnternazionali (1Al), May 2019.
“WTO and geopolitical changes. Multilateralism and coalitions of members between
crisis, adaptation to change and rebirth”, published in September 2018.

7. Reinsberg, B., Stubbs, T. &Kentikelenis, A. (2021). Compliance, Defiance, and the
dependency trap: International monetary fund program interruptions and their impact on
Capital Markets. Regulation &amp; Governance, 16(4), 1022-1041.
doi:10.1111/rego.12422

8. lwanek, K. (2021, September). India Poised to Lose Influence in Afghanistan. The
Diplomat. Retrieved from https://thediplomat.com/2021/09/india-poised-to-lose-
influence-in-afghanistan/

9. Jamal, Umair. (2021, May). Treacherous Triangle: Afghanistan, India, and Pakistan After
US Withdrawal. The Diplomat. Retrieved from
https://thediplomat.com/2021/05/treacherous-triangle-afghanistan-india-and-pakistan-
after-us-withdrawal/

10. Sood, Rakesh. (2021, November). Redefining India’s role in Afghanistan. ORF. Retreived
from https://www.orfonline.org/research/redefining-indias-role-in-afghanistan/

11. Chatterji, S. K. (2020, March 3). Afghanistan geo-strategically important for India; could
be tapped for defence exportsS. Financial Express. Retrieved from
https://www.financialexpress.com/defence/afghanistan-geo-strategically-important-for-
india-could-be-tapped-for-defence-exports/1887297/

12. Kothari, Raj Kumar. (2020). India’s Strategic Interests In Central Asia. World Affairs: The
Journal of International Issues, Vol. 24, No. 1, pp. 100-117.

13. Rowden, Rick. (2020, December 18). India’s Strategic Interests in Central Asia and
Afghanistan: Go through Iran. New Lines Institute. Retrieved from
https://newlinesinstitute.org/iran/indias-strategic-interests-in-central-asia-and-
afghanistan-go-through-iran/

14. Pant, H.V. and Deb, A. (2017). India-ASEAN Partnership at 25. Observer Research
Foundation (ORF) Issue Brief, Issue No. 189. New Delhi, India

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi from time to time.
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DISCIPLINE SPECIFIC ELECTIVE - GLOBAL BUSINESS MANAGEMENT (DSE-3)

INTERNATIONAL TRADE AND DOCUMENTATION

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & Code Credits Credit distribution of the Eligibility Pre-requisite of the
course criteria course
Lecture | Tutorial | Practical/ (if any)
Practice
International Trade and 4 3 1 0 Class XII Understanding of
Documentation (DSE 3) international trade

Learning Objective
e The objective of this course is to acquaint the learners with the basic concepts of
international trade, India‘s foreign trade policies, export assistance and promotion measures
and various aspects of importing.

Learning Outcomes
On successful completion of the course the learner will be able to:
e Understand the various theories of international trade, role of government in exchange
control and tariff measures.
e Comprehend the current composition and direction of India’s foreign trade.
e Evaluate the different measures of export promotion adopted and various schemes
launched by the government of India.
e Demonstrate the documentation process under international trade as well use of
information technology in international business.

SYLLABUS FOR DSE 3

Unit 1: Introduction to International Trade (9 Hours)

Theories of International Trade- Absolute and comparative Advantage theories- Heckscher- Ohlin
theory- terms of trade- theory of international trade in services, Tariffs- Quotas- dumping-
Antidumping/ countervailing- duties- technical standards- exchange control and other non tariff
measures

Unit 2: India’s Foreign Trade (12 Hours)

Composition and direction of India’s foreign trade- India‘s foreign trade policy- export promotion
infrastructure and institutional set up — deemed exports- rupee convertibility- policy on foreign
collaborations and counter trade arrangements- India‘s joint ventures abroad- project and
consulting exports; Balance of Payments.
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Unit 3: Export Assistance in India (12 Hours)
Export assistance and promotion measures- ECGC- import facility- duty drawback- duty exemption
schemes- tax concessions- MAI-MDA-100 percent EOUs SEZs, Export Promotion Councils (EPCS),
Vishesh Krishi and Gram Udyog Yojana (Special Agriculture and Village Industry Scheme (VYGUY),
Focus Market Schemes, Advance Authorisation scheme.

Unit 4: International Documentation (12 Hours)
Processing of an export order — methods of payment- negotiations of export bills- pre and post
shipment export credit — Bank guarantees- types and characteristics of export documents,
Procedure for procurement through imports- Import financing-customs clearance of imports-
managing risks involved in importing, Information Technology in International Business - e
procurement, e-marketing, e- logistics

Essential/recommendation Readings (latest editions of readings to be used)
1. Cherunilam, F. International Trade and Export Management. Himalaya Publishing House
2. Agarwal, O.P. & Chaudhuri, B.K. Foreign Trade and Foreign Exchange. Himalaya Publishing
House.

Suggestive Readings (latest editions of readings to be used)
1. Rao, M.B. and Guru, Manjula: WTO and International Trade. Vikas Publishing House
2. Mahajan, V.S.: India’s Foreign Trade and Balance of Payments. Deep & Deep Publications
3. Jeevanandam, C.: Foreign Exchange and Risk Management. Sultan Chand & Sons

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to tim
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COMMON POOL OF GENERIC ELECTIVES (GE) COURSES

GENERIC ELECTIVES (GE-1): MANAGEMENT WISDOM FROM INDIA

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & Code Cre Credit distribution of Eligibility | Pre-requisite of
dits the course criteria the course
Lec | Tutor | Practical
ture | ial /
Practice
Management Wisdom from India 4 3 1 0 Class XII Concepts of
(GE1) management

Learning Objectives
e This course aims to bring management education and research in India in line with its needs
to tackle contemporary challenges
® The course helps learners develop management models that are rooted in India’s spiritual
and cultural ethos.
e This course attempts to highlight innovative uses of Indian Management thought in the
VUCA world of today.

Learning Outcomes
On successful completion of the course the learner will be able to:
e Interpret the various theories, concepts and ideas that constitute ‘received knowledge’ of
Indian Management.
® Learn how to compare and contrast Indian management thought with Western concepts.
e |llustrate ways of how to apply Indian management thought more effectively in an
organisation setting.
e Judge how Indian thoughts help enable growth and development of the self,
organisations, society and environment in the present as well as future context.

SYLLABUS OF GE-1

UNIT- 1: Indian Wisdom (9 hours)
Understand the principles of materialism (abhyudhaya), spiritualism (nisreyasa), nivrtti (spiritual
contemplation), pravrtti (worldly duties), coexistence (lokasagraham), cohesion (samanva),
arkashastra (Analysis, Reasoning, Argumentation), Diversity Management (Anekanthavada).
Relevance of Gurukul concepts in modern corporate world - shadowing, mentoring and coaching;
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Roots of Indian wisdom - welfare-oriented economy based on moral values. Using Indian wisdom
to solve modern management problems.

UNIT- 2: Management Paradigms from Ancient Texts (12 hours)
Relevant concepts: Spiritual dimensions, Karma, Organisation tension, Positive thinking, Integrity,
Leadership, Work Ethic. Management learnings from the Bhagavad Gita. Interpersonal Relations
in Ramayana and Mahabharata. Pauraniclagruti and Tourism Management. Management
principles from the Guru Granth Sahib. Management learning and Organisational Policies from the
Thirukural. Government administration from Kautilya'sArthasastra. Learnings from a study of
Manusmriti.

UNIT- 3: Indian Management Practices (15 hours)
Uniquely Indian business scenarios — population density, crowd behaviour, role of the unorganised
sector in trade and commerce, or cultural issues in business, infrastructure development, public
private partnerships and regulation, how taxation drives business behaviour, logistics
management, saving habits of Indians. Indian business practices- Community-based Business
Management (Chettiars in Tamil Nadu, Marwaris of Rajasthan, Angadias of Gujarat), Indian family
business management, community level success stories- Gupta empire, Gujarati, Marwari, Punjabi
traders. Studying Indian business success stories such as Dabbawallas, Amul, Swachh Bharat,
Atmanirbhar Bharat, PLI scheme initiatives, Indian corporates working abroad, success of Indians
as individuals abroad in domains such as IT, Merchant Navy, Higher Education, Medicine.

UNIT-4: Future for Indian Management Thoughts (9 hours)
Indian models like OSHA, Theory K and Corporate Rishi Model. Management education should be
based on four Ds (decision, direction, determination and dedication) and four Es (explore,
experience, enjoy and excel) in learners. Indian perspectives on sustainability, creativity,
interpersonal skills, business ethics, environment friendly.

Essential/recommended Readings (latest edition of readings to be used)

1. Srinivasan, V. (2006). New Age Management Philosophy from Ancient India. (1st edition).
Lotus.

2. Peetham, Sri Sharada. (2016). Ancient Wisdom for Modern Management. (1st edition).
Springer.

3. Bansal, Ipshita. (2003). Management Concepts In Ancient Indian Psycho-Philosophic
Thought. (1st edition). Popular Book Depot.

4. Sharma, Subhash. (2020). Indian Management. (1st edition). New Age International.

5. Swami Ranganathananda. (2001). Universal Message of the Bhagavad Gita. (1st edition).
Advaita Ashrama, Kolkata.

6. Swami Dayananda Saraswati, (2007). The value of values. (1st edition). Arsha Vidya
Research & Publication Trust, Chennai.
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Suggestive Readings (latest edition of readings to be used)
1. Mahadevan, B. (2019). Writings on Gita & Management. (1st edition). Kindle edition.

(http://www.iimb.ernet.in/webpage/b-mahadevan/bhagavad-gita-amp-management)
. Swami Chinmayananda, (2000). Holy Geeta. (1st edition). Chinmaya Prakashan.

3. Bhattathiri, M.P. (2004). Retrieved from
http://vaikhari.org/downloads/Bhagavad%20Gita%20and%20Management.pdf

4. Houston, D.. and Cartwright K.E. (2007). Spirituality and Public Service. Public
Administration Review, Jan. — Feb., 2007, 88 — 102.

5. Poole, E. (2007). Organisational Spirituality — A literature review. Journal of Business
Ethics, 84, pp. 577 — 588.

6. Mahadevan, B., (2013). Inspirational Leadership: Perspectives from Gita. Chapter 13 in
Sanskrit and Development of World Thought, Kutumba Sastry V. (Ed.), D K Print World,
New Delhi, pp 199 - 210.

7. Ehrenfeld, J.R. (2005). The Roots of Sustainability. MIT Sloan Management Review, 46 (2),
pp. 23-25.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.

[ GENERIC ELECTIVES (GE-2:) FUNDAMENTALS OF ORGANISATION BEHAVIOR ]
Credit distribution, Eligibility and Pre-requisites of the Course
Course title & | Credits Credit distribution of the Eligibility Pre-
Code course criteria requisite
of the
course
Lecture | Tutorial | Practic
al/
Practic
e
Fundamentals of 4 3 1 0 Class XIlI None
Organisational
Behaviour
(GE 2)

Learning Objectives
e Explain the concepts in organisational behaviour and discuss how individual
differences—such as personalities, perceptions, and learning affect employee behaviour
and performance.
® Gain practical insight into individual and interpersonal issues facing organizations by
understanding theories and apply the underlying concepts in managing behaviour.
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e Develop an understanding of group behaviour, group dynamics and leadership styles.
Devise strategies for effective group management and leadership development.
e Apply the conceptual understanding of organizational level variables which impact
behaviour in organizations in understanding as well as initiating change in organizations.

Learning Outcomes
On successful completion of the course the learner will be able to:

e Comprehend the meaning and nature of organizational behaviour. Understand influences
and factors impacting individual behaviour in organizations.

e Enhance understanding of various organizational and interpersonal processes like
motivation, interpersonal transactions, level of trust etc. Compare and contrast various
theories to develop an understanding of their relevance in different organizational
situations.

Develop and shape organizational strategies to manage these interpersonal processes.

e Analyse and develop greater insight into the behaviour of individuals in groups/teams in
organizations and handle group behaviour and leadership issues in organizations.

e Apply the understanding of organizational dynamics in terms of power; conflict etc. in
managing interpersonal behaviour. Evaluate organizational requirements and create
interventions

SYLLABUS OF GE-2

UNIT- 1: Fundamental Concepts in OB (12 hours)

Importance and Key concepts in OB. Perception, Factors affecting Perception, Perceptual Process,
and Errors in Perception. Personality: Concept and Factors affecting personality. Learning: Concept
and Theories of Learning, Concept of Reinforcement.

UNIT- 2: Motivation and Interpersonal Relations (12 hours)

Motivation: Concepts and their application, Content theories (Maslow and Herzberg’s Theories);
Process theories (Expectancy theory). Managing Interpersonal Relationships; Transactional
Analysis; Ego states, Types of Transactions, Importance of Transactional Analysis. Johari window.

UNIT- 3: Group Processes and Leadership at Work (12 hours)

Leadership: Trait Approach, Behavioural theories (Ohio and Michigan State Studies, and Blake &
Mouton’s Managerial grid), and Concept of Situational/Contingency approach to Leadership.
Groups: Definition Stages of Group Development, Group Processes-Group Cohesiveness.

UNIT-4: Organisational Dynamics of Politics, Conflict and Change (9 hours)

Organisational Power: Concept, Sources of Power, Tactics to gain power in Organizations. Conflict:
Concept, Sources, Types, Stages of conflict, Management of conflict. Organisational Change:
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Concept, Resistance to change, managing resistance to change, Implementing Change.

Essential/recommended readings (latest edition of readings to be used)

1. Robbins, S. P., Judge, T. A. and Vohra N. (2019). Organisational Behavior (18th
Edition). Pearson

2. Luthans, F., Luthans, K. W., &amp; Luthans, B. C. (2015). Organizational Behavior: An
Evidence- based Approach (13th Edition) Charlotte, North Carolina: Information Age

3. Mcshane, S.L., Von Glinow, M.A., and Sharma, R.R. (2009). Organizational Behaviour.
New Delhi. McGraw-Hill (Special Indian Education).

4. Singh. K. (2010). Organizational Behaviour-Text and Cases. (3rd Edition) New Delhi.
Pearson Education

5. Aswathappa, K. (2005). Organizational Behaviour.Himalaya Publishing House,
Mumbai.

6. Moorhead, G. and Griffin, R.W. (2009). Organizational Behaviour-Managing People
and Organizations (4th Edition). Houghton Miffin Company-New York.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time

[ GENERIC ELECTIVES (GE-3): FINANCE FOR NON-FINANCE EXECUTIVES

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & Code Credits Credit distribution of the Eligibilit | Pre-
course y criteria | requi
site
of the
cours
e
Lecture | Tutorial Practical/
Practice
Finance for Non-Finance 4 3 1 0 Class XIl | None

Executives (GE 3)

Learning Objective
e To familiarise non finance executives with the essentials of finance and investments.

Learning Outcomes

On successful completion of the course the learner will be able to:
e Understand Investment Environment and concept of Return & Risk.
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Analyse bond valuation & role of credit rating agencies.
Examine equity analysis approaches.
Understand two securities portfolios using the Harry Markowitz model and
understand CAPM.
e Familiarise with Investors’ protection framework.

SYLLABUS OF GE-3
Unit 1: Introduction to Finance (10 hours)

Introduction to Financial Management: Concept and Importance of Finance Function, Objectives
of Financial Management, Financial Decisions and their Risk-Return Trade-off. Time Value of
Money — Concept and Rationale, Compounding & Discounting to obtain Future and Present values.
Types of Risks and Returns. Sources of Finance.

Unit 2: Investment Decisions (12 hours)

Concept and Importance of Capital Budgeting, Objectives and Problems in Capital Budgeting,
Types of Investment Projects and kinds of Investment Decisions, Capital Budgeting Process.
Investment Evaluation Techniques: Payback Period, Discounted Payback Period, Net Present
Value, Profitability Index, Internal Rate of Return. Selection of suitable evaluation techniques.
Unit 3: Financing Decisions (12 hours)

Cost of Capital: Concept, Cost of Debt Capital, Cost of Preference Share Capital, Cost of Equity
Share Capital, Weighted Average Cost of Capital (WACC). Leverage Analysis: Meaning of Leverage;
Operating Leverage, Financial Leverage, and Combined Leverage. Capital Structure (Theory only):
Concept, Factors affecting Capital Structure, Capital Structure Theories: Net Income Approach, Net
Operating Income Approach, and Traditional Approach.

Unit 4: Dividend Decisions and Working Capital Management (11 hours)

Dividend Decisions: Concept, Relevance of Dividend Decisions: Walter’'s Model and Gordon’s
Model. Types of Dividends, Dividend Policies and factors determining the Dividend policy. Working
Capital Management (Theory only): Concept and need for Working Capital, Types of Working
Capital and factors affecting Working Capital requirements.

Essential/recommended Readings (latest edition of readings to be used)
1. Singh, S. & Kaur, R. (2020). Fundamentals of Financial Management (7th ed.). Scholar Tech
Press.
Bhargav, B. K. (2022). Finance For Non-Finance Managers. Jaiko Publishing House.
3. Chandra, P. (2017). Finance Sense: Finance For Non-Finance Executives (5th ed.). Tata
McGraw Hill.
4. Tripathi, V. (2021). Basic Financial Management (3rd ed.). Taxmann.
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Suggestive Readings (latest edition of readings to be used)
1. Chandra, P. (2022). Financial Management — Theory and Practice. (11th ed.). Tata McGraw

Hill.

2. Tripathi, V. (2023). Fundamentals of Investments (6th ed.). Taxmann.

3. Hawawini, G., &Viallet, C. (2008). Finance for Non-Finance Managers. Cengage Learning.

4. Siciliano, G. (2014). Finance for Nonfinancial Managers, 2nd ed. (Briefcase Books Series) .

McGraw-Hill.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,

University of Delhi, from time to time.

GENERIC ELECTIVES (GE-4): WEALTH MANAGEMENT

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & | Credi | Credit distribution of the course | Eligibility Pre-

Code ts criteria requisite
of the
course

Lectur | Tutorial Practical/
e Practice

Wealth 4 3 1 0 Class Xll None

Management

(GE 4)

Learning Objective

e To familiarise learners with the essential concepts and fundamentals of financial

investments. The course will enable them to understand and make informed choice about

the various available financial investment alternatives.

Learning Outcomes
On successful completion of the course the learner will be able to:
® Provide an overview of various aspects related to wealth management.

e Understand the fundamentals of financial investments and the investment decision

process.

e Able to compute various measures of risk and return, and understand their role for

evaluating investments.

e Understand and carry out security analysis using different approaches.

® Learn basic approaches to managing portfolios.
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SYLLABUS OF GE-4

Unit 1: Basics of Wealth Management and Investments (9 hours)

Introduction to Wealth Management, Need for Wealth Management, Components of Wealth
Management, Process of Wealth Management. Concept of Investment, Financial Investment Vs.
Real Investment, Investment Vs. Speculation, Objectives or Features of Investment, Risk Return
Trade Off, Investment Environment — Overview of Securities Market and Different Types of
Financial Investment. Investment Decision Process, Direct Investing Vs Indirect Investing,
Approaches to Investing — Active Vs Passive.

Unit 2: Risk — Return Analysis (12 hours)

Concepts of Return and Risk, Types of Return (their calculation & utility): Absolute Return, Average
Return, Expected Return, Holding Period Return, Effective Annualised Return, Portfolio Return,
Risk-Adjusted Return. Causes (or Sources) and Types of Risk — Systematic and Unsystematic Risk,
Components of Systematic and Unsystematic Risk. Calculation of Total, Systematic and
Unsystematic Risk. Impact of Taxes and Inflation on Investment — Computation of Post Tax and
Real Returns.

Unit 3: Security Analysis (12 hours)

Approaches to Security Analysis — Fundamental Analysis, Technical Analysis, and Efficient Market
Hypothesis (EMH). Fundamental Analysis — EIC Framework, Economic Analysis, Industry Analysis,
and Company Analysis. Technical Analysis — Basic Tenets of Technical Analysis, Tool of Technical
Analysis — Charts, and Technical Indicators, Limitations of Technical Analysis. Difference between
Fundamental Analysis and Technical Analysis.

Unit 4: Portfolio Management & Estate Planning (12 hours)

Traditional portfolio management for individuals: Objectives, constraints, time horizon, current
wealth, tax considerations, liquidity requirements, and anticipated inflation. Asset allocation:
Asset allocation pyramid, investor life cycle approach. Portfolio management services: Passive —
Index funds, systematic investment plans. Active — market timing, style investing. Portfolio Analysis
— Portfolio Risk and Portfolio Return. Estate Planning — Fundamentals of Estate Planning, Impact
of Property Ownership and Beneficiary Designations, Estate Planning Documents, and Executing
Basic Estate Planning

Essential/recommended Readings (latest edition of readings to be used)
1. Tripathi, V. (2019). Security Analysis and Portfolio Management: Text and Cases. Taxmann
Publications
2. Chandra, P. (2021). Investment Analysis and Portfolio Management. (6th ed.). McGraw Hill
Education.
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Suggestive Readings (latest edition of readings to be used)
1. Billingsley, R., Gitman, L. J., & oehnk, M. D. (2020). Personal Financial Planning. (15th ed.).
Cengage Learning.
2. Tillery, S., & Tillery, T. (2018). Essentials of Personal Financial Planning (1st ed.). Wiley.
3. Singh, R. (2017). Security Analysis and Portfolio Management (2nd ed.). Excel Books.
Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.

GENERIC ELECTIVES (GE-5): FUNDAMENTALS OF MARKETING MANAGEMENT

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & Code Credits Credit distribution of the Eligibilit | Pre-
course y criteria | requisite
of the
course
Lecture | Tutorial | Practical/
Practice
Fundamentals of 4 3 1 0 Class XIl | None
Marketing
Management
(GE 5)

Learning Objectives

e To introduce the nature, scope, and importance of marketing and its evolution over time.

® To explain the core marketing concepts and the various company orientations.

e To explain the various product decisions, including the product life cycle, product
classification, product line decision, product mix decision, branding decisions, packaging
and labeling.

e To understand the various pricing methods and determinants of price, as well as
promotion decisions and marketing channel decisions.

Learning Outcomes
On successful completion of the course the learner will be able to:
e Learners will be able to understand the nature, scope, and importance of marketing and its
evolution over time.
® Learners will be able to explain the core marketing concepts and the various company
orientations.
e Learners will be able to identify and analyse the various factors affecting the marketing
environment in the Indian context.

e Learners will be able to apply the concepts of segmentation, targeting, and positioning to
develop effective marketing strategies.
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e Learners will be able to make informed decisions regarding product decisions, including the
product life cycle, product classification, product line decision, product mix decision,
branding decisions, packaging and labelling.

e Learners will be able to analyse the various pricing methods and determinants of price, as
well as promotion decisions and marketing channel decisions, to develop effective
marketing strategies.

e Learners will be able to develop marketing strategies for service firms based on an
understanding of the unique characteristics of services.

SYLLABUS OF GE-5

Unit 1: Introduction and Marketing Environment (12 hours)
Introduction: Nature, Scope and Importance of Marketing, Evolution of Marketing; Core marketing
concepts; Company orientation - Production concept, Product concept, Selling concept, Marketing
concept, Holistic marketing concept. Marketing Environment: Demographic, Economic, Political,
Legal, Socio cultural, Technological environment (Indian context); Portfolio approach — Boston
Consulting Group (BCG) matrix.

Unit 2: Segmentation, Targeting and Positioning and Product Decisions (12 hours) Segmentation,
Targeting and Positioning: Concept; Levels of Market Segmentation, Basis for Segmenting
Consumer Markets; Product decisions: Concept of Product Life Cycle (PLC), PLC marketing
strategies, Product Classification, Product Line Decision, Product Mix Decision, Branding Decisions,
Packaging & Labelling.

Unit 3: Pricing, Promotion and Marketing Channel Decisions (12 hours)
Pricing Decisions: Determinants of Price, Pricing Methods (Non-mathematical treatment),
Adapting Price. Promotion Decisions: Factors determining promotion mix, Promotional Tools —
Fundamentals of advertisement, Sales Promotion, Public Relations & Publicity and Personal
Selling. Marketing Channel Decision: Channel functions, Channel Levels, Types of Intermediaries:
Wholesalers and Retailers.

Unit 4: Marketing of Services (9 hours)
Marketing of Services: unique characteristics of services, marketing strategies for service firms —
7Ps.

Essential/recommended Readings (latest edition of readings to be used)
e Kotler, P., Armstrong, G., Agnihotri, P. Y., &UIHaq, E. (2019). Principles of marketing: A
South Asian perspective. Pearson.

e Kotler, P., & Keller, K. L. (2015). Marketing management (15th ed.). Pearson.

Suggestive Readings (latest edition of readings to be used)
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e Ramaswamy, V.S. &amp; Namakumari, S.: Marketing Management: Global Perspective —
Indian Context, Macmillan Publishers India Limited.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.

GENERIC ELECTIVES (GE-6): DYNAMICS OF START UPS ]

Course title & | Credits Credit distribution of the | Eligibility Pre-

Code course criteria requisite
of the
course

Lect | Tutorial | Practic

ure all
Practic
e

Dynamics of Start 4 3 1 0 Class XIl None

Ups

(GE 6)

Learning Objectives

e Understand the concept of entrepreneurship, its different types, and the qualities required
to become a successful entrepreneur.

e Explore the significance of innovation, creativity, and the role they play in the development
and growth of new ventures, particularly in the Indian context.

e |dentify and evaluate business opportunities, employing various techniques such as idea
generation, selection, and implementation.

e Conduct feasibility analysis, encompassing marketing, technical, and financial aspects, to
determine the viability of a new venture.

e Gain knowledge of resource mobilization strategies, including different types of resources
and various sources of financing, for successful entrepreneurship. Additionally,
comprehend the government initiatives and support available for entrepreneurs in India,
along with the mechanisms for scaling up and exiting a business.

Learning Outcomes
On successful completion of the course the learner will be able to:
e Understand the concept of entrepreneurship and differentiate between different types
of entrepreneurs. (Knowledge)
e Apply innovative and creative thinking to identify and evaluate business opportunities
for start-ups. (Application)
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® Assess the feasibility of a new venture through comprehensive analysis of marketing,
technical, and financial factors. (Analysis)

e Develop strategies for resource mobilization and financing options for entrepreneurship.
(Synthesis)

e Evaluate the challenges, government initiatives, and support systems associated with
scaling up and exiting a business. (Evaluation)

SYLLABUS OF GE-6

Unit 1: Entrepreneurship Journey (9 hours)
Meaning of entrepreneur, types of entrepreneurs, making of an entrepreneur, role of innovation
and creativity for start-ups, start-up opportunities, creativity: role of creative thinking in
development and growth of new venture in India. Challenges in starting start-ups.

Unit 2: Business Setup (12 hours)
Characteristics of opportunity, where to look for opportunities, from identification to evaluation,
forms of ownership and suitability, different modes of generating ideas, identification of
opportunities: idea generation, selection and implementation, search for new ideas: techniques
for generating ideas: scamper, brainstorming, mind mapping, storyboarding, role playing. Entry
strategies: new product, franchising, buying an existing firm.

Unit 3: Feasibility and Resource Mobilisation (15
hours)

Feasibility analysis: marketing, technical and financial feasibility analysis, industry and competition
analysis, assessing new venture, economic environment and socio-economic feasibility of the
venture. Resource mobilization for entrepreneurship: what is resource, resources mobilization,
types of resources, process of resource mobilization, sources of financing.

Unit 4: Scaling-up of Business and Entrepreneurship Ecosystem (9 hours)
Scaling ventures — preparing for change, harvesting mechanism and exit strategies, managing
growth, reasons for new venture failures, the entrepreneurial ecosystem, business incubators,
entrepreneurship in India. Government initiatives, government grant and subsidies.

Essential/recommended Readings (latest edition of readings to be used)
1. Hisrich, R. D., Peters, M. P., & Shepherd, D. A. (2021). Entrepreneurship (11th ed.). McGraw-
Hill Education.
2. Kuratko, D. F., & Hodgetts, R. M. (2020). Entrepreneurship: Theory, process, and practice
(11th ed.). Cengage Learning.
3. Barringer, B. R., & Ireland, R. D. (2019). Entrepreneurship: Successfully launching new
ventures (6th ed.). Pearson.
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4. Spinelli, S., Adams, R. J., & Timmons, J. A. (2018). New venture creation: Entrepreneurship
for the 21st century (11th ed.). McGraw-Hill Education.

5. Zimmerer, T. W., Scarborough, N. M., & Wilson, D. (2018). Essentials of entrepreneurship
and small business management (9th ed.). Pearson.

Suggestive Readings (latest edition of readings to be used)

1. Barringer, B. R, & Ireland, R. D. (2019). Entrepreneurship: Successfully Launching New
Ventures (6th ed.). Pearson.

2. Hisrich, R. D., Peters, M. P., & Shepherd, D. A. (2020). Entrepreneurship (11th ed.).
McGraw-Hill Education.

3. Kuratko, D. F., & Hodgetts, R. M. (2017). Entrepreneurship: Theory, Process, and Practice
(10th ed.). Cengage Learning.

4. Morris, M. H., Kuratko, D. F., &Covin, J. G. (2019). Corporate Entrepreneurship &
Innovation (4th ed.). Cengage Learning.

5. Timmons, J. A., Spinelli, S., &Zacharakis, A. (2018). New Venture Creation:
Entrepreneurship for the 21st Century (11th ed.). McGraw-Hill Education.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.
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SEMESTER -III

B.A (Hons) BUSINESS ECONOMICS
Category I

(B.A. Honours in Business Economics in three years)

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & Code Credits | Credit distribution of the course | Eligibility | Pre-requisite of
Lecture | Tutorial | Practical/ | criteria the course
Practice (if any)
Microeconomics-1l (DSC 7) 4 3 1 0 Class 12 None

Learning Objectives
This course aims to provide to the student an understanding of:
e the concepts of a market structure and equilibrium in perfectly and imperfectly
competitive market situations.
e the possible equilibria in factor markets
e equilibrium in all commodity and factor markets
e the concept of economic welfare and its properties.

Learning outcomes
By studying this course, the students will be able to:

Identify different forms of market structure, their resource allocation and
welfare implications.

Express rational agent desires in a game theoretic framework.
Analyse profit maximising strategies under different oligopoly models.

Use a social welfare function to evaluate societal outcomes

SYLLABUS OF DSC-7
UNIT-I: Market Structure (18 hours)

Perfect Competition: Firm equilibrium in the short and long run. Short run supply curve
for the firm and the market, long run industry supply; constant, increasing and decreasing
cost industry; producer and consumer surplus. Monopoly: Profit Maximisation, multi-
plant firm, monopoly power and its measurement, social costs of monopoly, price
discrimination. Monopolistic Competition: product differentiation; equilibrium of the
firm in the industry-with entry of new firms and with price competition, Comparisons.
Oligopoly and Game Theory: Cournot model and reaction curves, Stackelberg‘s model,
Bertrand model, Quantity leadership, Price leadership, Non collusive stable equilibrium,
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Simultaneous quantity setting, Collusion, Cartels, Concepts of Game Theory: Dominant
strategies and Nash Equilibrium, Mixed strategies, Prisoner's Dilemma.

UNIT - II: Factor Market (10 hours)

Factor pricing in the case of single and many variable factors, demand for labor in a
product market with perfect competition and monopoly, monopsony, bilateral
monopoly and role of labour unions. Economic rent and quasi rent.

UNIT - III: General Equilibrium (9 hours)
Equilibrium and efficiency under pure exchange and production; Edgeworth box; Pareto
optimality conditions; market trade; Walras’ law; existence of equilibrium and
efficiency; Implications of the first and second welfare theorem.

UNIT - IV: Welfare (8 hours)
Social Welfare Function; welfare maximization, Fair allocation, Envy and equity, Arrow's
Impossibility Theorem

Essential/recommended readings

1.  Varian, H. R. (2020). Intermediate microeconomics: A modern approach. W. W.
Norton.

2. Bernheim, B., Whinston, M. (2009). Microeconomics. Tata McGraw- Hill.

3. Snyder, C., Nicholson, W. (2010). Fundamentals of Microeconomics. Cengage
Learning

4.  Pindyck, Robert S. & Rubinfeld, Daniel L. (2017). Microeconomics. Pearson

Suggestive readings

1.  Dr. Robert E. Hall and Dr. Marc Lieberman. (2009).Microeconomics - Principles
and Applications. South Western Educational Publishing.

2.  Bergstrom, T., Varian, H. (2014). Workouts in Intermediate Microeconomics. W. W.
Norton.

3.  JosephE. Stiglitz and Carl E. Walsh. (2006). Principles of Microeconomics. W. W.
Norton & Co.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.
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CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & Code Credits | Credit distribution of the course | Eligibility | Pre-requisite
Lecture | Tutorial | Practical/ | criteria | of the course
Practice (if any)
Mathematics for Business 4 3 1 0 Class 12 None
Economics —I (DSC 8)

Learning Objectives
This course aims to introduce to the student the wunderstanding of

e real multivariate functions and their properties

e the optimisation conditions for real multivariate functions
o differential equations and their applications

o difference equations and applications

Learning outcomes
By studying this course, the students will able to:

To be adept in the use of differential and integral calculus to examine the
properties of functions used in economics and business

To solve numerical problems of multivariable optimization and properties of the
solutions.

To model business and economic scenarios in mathematical terminology and to
appreciate economic models by using formal mathematical methods.

SYLLABUS OF DSC-8

UNIT - I:Multivariable Functions (12 hours)
Geometric representations: graphs and level curves; differentiability: characterisations,
properties with respect to various operations and applications; higher order derivatives:
properties and applications; the implicit function theorem and application to
comparative  statics problems; homogeneous and homothetic functions:
characterisations and applications

UNIT - II: Multivariable Optimization (15 hours)

Multivariate optimisation: Convex sets; geometric properties of functions: convex
functions, their characterisations, properties and applications; further geometric
properties of functions: quasiconvex functions, their characterisations, properties and
applications; unconstrained optimisation: geometric characterisations, characterisations
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using calculus and applications. Multivariate Optimization with constraints: Constrained
optimisation with equality constraints: geometric characterisations, Lagrange
characterisation using calculus and applications; properties of value function: envelope
theorem and applications.

UNIT - III: Economic Dynamics -1 (9 hours)
First order differential equations, phase diagrams and stability.

UNIT - IV: Economic Dynamics -2 (9 hours)
First order difference equations, equilibrium and stability

Essential/recommended readings
1. Sydsaeter, K., Hammond, P. (2002). Mathematics for economic analysis. Pearson
Educational.

Suggestive readings
1.  Chiang, Alpha C., and Wainwright Kevin. Fundamental Methods of Mathematical
Economics. Boston, Mass: McGraw-Hill/Irwin, 2005

2. Hoy, Michael, Livernois, John, McKenna, Chris, Rees, Ray and StengosThanasis
(2011) Mathematics for Economics. Cambridge, Mass. : MIT Press

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.
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CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & Code Credits | Credit distribution of the course | Eligibility | Pre-requisite of
Lecture | Tutorial | Practical/ | criteria the course
Practice (if any)
Corporate Finance (DSC 9) 4 3 1 0 Class 12 None

Learning Objectives

This course aims to
e introduce the basic concepts of financial management and its objectives.
e provide an understanding of investment decisions and of working capital.
e introduce and discuss the issues in the cost of capital.
e examine the theories and analysis involved in financing decisions and dividend
distribution.

Learning outcomes
By studying this course, students will be able to:

) To learn the role and objectives of financial management in business corporations.

° To acquire skills to analyse corporate behaviour during procurement and
development of resources.

) To understand capital structure and discuss the factors that financial managers
consider while determining a company’s financing strategy

) To critically discuss the theories relating to dividends policies and cost of capital

SYLLABUS OF DSC-9

UNIT - I: Introduction (6 hours)
Nature and Scope of Financial Management. Traditional and Modern Approach to the
concept of financial management. Functions of finance - Finance Decision, Investment
Decision, Dividend Decision. Objectives of Financial Management - Profit Maximisation
and Wealth Maximisation. Concept of Time Value of Money.

UNIT - II: Investment Decision (15 hours)
Capital Budgeting - Nature and meaning of capital budgeting; Types of decisions: - Accept-
Reject, Replacement, Mutually Exclusive. Estimation of Relevant cash flows. Evaluation
techniques - Accounting Rate of Return, Pay Back, Net Present Value, Internal Rate of
Return, Profitability Index Method.
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Concepts and Definition of working capital. Determining Financing Mix; Permanent and
temporary working capital; Determinants of working capital; Computation of Working
Capital.

UNIT - III: Cost of Capital (9 hours)
Concept and Measurement of Cost of Capital: Measurement of specific costs - Cost of
debt:- perpetual debt and Redeemable debt; Cost of Preference Share; Cost of Equity
Capital - Dividend valuation model and CAPM; Cost of Retained Earnings. Computation
of Overall Cost of Capital based on book value weights and market value weights.

UNIT - IV: Financing Decision (15 hours)
Leverage Analysis - Operating, Financial, and Combined Leverage, Earning Before
Interest and Tax (EBIT) - Earning Per Share (EPS) analysis, Indifference point. Capital
structures theories - Net income approach; Net operating income approach; Modigliani-
Miller (MM) approach. Factors affecting capital Structure.

Dividend Decision: Relevance and irrelevance of dividends. Residual theory of dividends;
Modigliani and Miller hypothesis; Walter's model; Gordon's model. Factors affecting
Dividend Policy.

Essential/recommended readings

1. Khan, M.Y., & Jain, P.K. Basic Financial Management. Tata McGraw Hill Education
Private Limited.

2.  Pandey,l.M. Financial Management. Vikas Publishing House Pvt. Ltd. New Delhi

3.  Rustagi, R. P. Fundamentals of Financial Management, Taxmann publication(Pvt)
Ltd,New Delhi.

Suggestive readings
1.  Van Horne, ].C. Financial Management and Policy. Prentice Hall of India.

2.  Levy, H. and Sarnat, M. Principles of Financial Management. Prentice Hall.

3. Brealey, Richard, A., & Myers, Stewart, C. Principles of Corporate Finance. Tata
McGraw Hill Publishing Company Limited.

4.  Chandra, Prasanna. Financial Management-Theory and Practice. Tata McGrawHill.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.
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CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & Code Credits | Credit distribution of the course | Eligibility | Pre-requisite of the
Lecture | Tutorial | Practical/ | criteria course
Practice (if any)
Income Tax Law and 4 3 1 0 Class 12 None
Practice (DSE 1)

Learning Objectives

The course aims at
¢ Introducing basic definitions in Income Tax Act
e Computing taxable income under the heads Salaries and House Property
e Calculate Profits and Gains of Business or Profession, Capital Gains and Income from
other sources

e Understand deductions from gross taxable income and filling of returns.

Learning outcomes
By studying this course, the students will be able to:

To Understand the Process of determination of taxable income

To apply the deductions to taxable income as per the latest provisions of Income-
tax Act, 1961

To Acquire the skill of Filling Basic Returns of Income Tax

SYLLABUS OF DSE-1

Unit 1: Introductory Concepts (3 hours)

Permanent Account Number (PAN), Assessment Year, Previous Year, Person, Assessee,
Gross Total Income, Total income and its computation, Tax Rates, Residential status;
Relationship between Residential Status and Incidence of Tax. Incomes Exempted under
section 10.

Unit 2: Computation for “Salaries” and “Income from House Property” (15 hours)

Income under the head “Salaries”: Meaning of Salary, basis of charge, Allowances,
Perquisites, permissible deductions from salary income, Deduction under Section 80 C.

Income under the head “Income from House Property”: Basis of charge, income from let
out house property, income from self-occupied property.
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Unit 3: Computation for ‘Profits and Gains of Business or Profession’, ‘Capital
Gains’ and ‘Income from other sources’ (15 hours)

Profits and gains of business or profession: Basis of charge, important rules regarding
assessment of PGBP, computation of Profits from Business or Profession, deductions
expressly allowed, expenses expressly disallowed.

Capital gains: basis of charge, meaning of capital asset, cost of acquisition, improvement
and indexation, exemptions for capital gains arising from transfer of Capital Assets,
calculation of tax on short-term and long-term capital gains.

Income from other sources: basis of charge, dividend, winnings from lotteries,
crossword puzzles, etc., interest on securities, advance money received for transfer of a
capital asset, permissible deductions.

Unit 4: Computation of Total Income and Tax Liability (12 hours)

Computation of total income; Deductions from gross total income under section 80 C to
80 U; Rebates and reliefs; Set-off and carry forward of losses (Concept only), Concept of
advance payment of Tax and Deduction of Tax at Source. Computation of Taxable
Income and liability of Tax. e-Filing of Returns: ITR-1 (SAHAJ) and ITR-2

Essential/recommended readings

1.  Ahuja, G. and Gupta, R. Simplified Approach to Income Tax. Flair Publications (P)
Ltd.

2. Singhania, V.K. and Singhania, M. Students Guide to Income Tax. Taxmann
Publications (P) Ltd.

Software to be used for teaching are:
1.  ‘Excel Utility’ available at incometaxindiaefiling.gov.in

2. Vinod Kumar Singhania, e-filing of Income Tax Returns and Computation of Tax
Taxmann Publication (P) Ltd, New Delhi. (Latest version)

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.
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CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & Code Credits Credit distribution of the course | Eligibility | Pre-requisite of the
Lecture | Tutorial | Practical/ criteria course (if any)
Practice
Entrepreneurship (DSE 3) 4 3 1 0 Class 12 None

Learning Objectives

The course aims at:

To introduce the concept of entrepreneurship and its role in the economy
To launch an Entrepreneurial Venture and writing a business plan

To identify and explore legal and financial requirements of a business

To understand the role and creativity in sustainable Business

Learning outcomes
By studying this course, the students will be able to:

To develop critical thinking, problem solving skills and entrepreneurial mind-set in
students.

To enhance the understanding of the entrepreneurial process from idea
generation, to concept development and creation of the venture.

To enable the understanding of the business models, legal aspects of enterprise
and writing a business plan.

To apprise students with ways to finance and scale up the business.

SYLLABUS OF DSE-2

Unit 1: Introduction to Entrepreneurship (9 hours)

Concept of Entrepreneurship; Attributes of Entrepreneur; Distinction between
entrepreneur and manager; Concept of corporate entrepreneurship/ intrapreneurship;
Concept of social entrepreneurship; Role of entrepreneurship for an economy;
Understanding business model strategy; Legal forms of enterprise; case study
discussion on entrepreneurs, intrapreneurs, business models

Unit 2: Launching Entrepreneurial Venture (12 hours)

Identification of opportunities and Idea generation and screening methods-
Brainstorming, mind-mapping, story-telling, SCAMPER, attribute listing, focus group
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interviews, customer feedback; Feasibility studies- Marketing, Financial, Technical,
Socio-economic Feasibility; Writing Business Plan

Unit 3: Legal and Financial Aspects (12 hours)

Legal requirements of business (Basic concept and relevance of patents, copyrights, and
trademark); Financing- Start-up phase financing, growth stage financing, Maturity-
phase financing; angel investment and venture capital, other forms of external
financing; case study discussion on financing a venture

Unit 4: Sustaining and Scaling Up (12 hours)

Keeping the entrepreneurial spirit alive- Challenges and remedies, Role of creativity and
innovation, Barriers to entrepreneurship, Concept of sustainability, Ethical
Perspectives; Introducing Shared Innovation into the Business Model; Evolution of CSR
from Compliance to Sustainable Entrepreneurship; How to Design CSR Strategies that
Optimize Impact for Business and Society

Essential/recommended readings

1.  Harvard Business Review Entrepreneur's Handbook: Everything You Need to
Launch and Grow Your New Business

2. Hisrich, R. D. International entrepreneurship: starting, developing, and managing a
global venture. Sage Publications.

3. Sharma, S., Starik, M., & Wuebker, R. Sustainability, innovation and
entrepreneurship: introduction to the volume.

Additional References:

1. Blank, S., Andreessen, M., Hoffman, R., & Sahlman, W. A. (2018). HBR's 10 Must
Reads on Entrepreneurship and Startups (featuring Bonus Article “Why the Lean
Startup Changes Everything” by Steve Blank). Harvard Business Press.

2. Drucker, P. (2014). Innovation and entrepreneurship. Routledge.

3. Hisrich, R.D., Manimala, M.]., Peters, M.P., Shepherd, D.A.: Entrepreneurship, Tata
McGraw Hill.

4, Kuratko, D.F., and Rao, T. V., Entrepreneurship: A South-Asian Perspective,
Cengage.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.
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COMMON POOL OF GENERIC ELECTIVES (GE) COURSES OFFERED BY THE
DEPARTMENTS

GENERIC ELECTIVES (GE-1): PRINCIPLES OF ECONOMICS

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & Code Credits | Credit distribution of the course | Eligibility Pre-requisite of the
Lecture | Tutorial | Practical/ | criteria course (if any)
Practice
Principles of Economics 4 3 1 0 Class 12 None
(GEC 1)

Learning Objectives
This course aims
e To offer basic understanding of the basic principles of micro economics like problem of
scarcity and choice, demand and supply, elasticity.
e To introduce students with basic consumer theory,
e To introduce students with production and cost concept
e to expose the student to the basic principles and concepts in Macroeconomic variables --
GDP, consumption, savings, investment, money and credit etc.
¢ To learn measurement of national income and related aggregates; nominal and real income
e To determine actual and potential GDP
e To understand the functioning of money market

Learning outcomes
By studying this course, students will be able to:
: To understand the principles of economics of the modern economy.
To understand the consumer theory, production, and costs etc.
To understand the basic principles of macroeconomics, national income
accounting and determination of GDP.
To understand the functioning of the money market.

SYLLABUS OF GEC-1
Unit 1: Introduction (6 hours)

Problem of scarcity and choice: scarcity, choice and opportunity cost; production
possibility frontier; economic systems.

Demand and supply: law of demand, determinants of demand, shifts of demand versus
movements along a demand curve, market demand, law of supply, determinants of
supply, shifts of supply versus movements along a supply curve, market supply, market
equilibrium.
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Applications of demand and supply: price rationing, price floors, consumer surplus,
producer surplus.Elasticity: price elasticity of demand, calculating elasticity,
determinants of price elasticity, other elasticities.

Unit 2: Consumer Theory (9 hours)

Budget constraint, concept of utility, diminishing marginal utility, Diamond-water
paradox, income and substitution effects; consumer choice: indifference curves,
derivation of demand curve from indifference curve and budget constraint.

Unit 3: Production and Costs (9 hours)

Production: behaviour of profit maximising firms, production process, production
functions, law of variable proportions, choice of technology, isoquant and isocost lines,
cost minimizing equilibrium condition.

Costs: costs in the short run, costs in the long run, revenue and profit maximizations,
minimizing losses, short run industry supply curve, economies and diseconomies of
scale, long run adjustments.

Unit 4: Introduction to Macroeconomics (6 hours)
What is macroeconomics? Macroeconomic issues in an economy.
Unit 5: National Income Accounting (6 hours)

Concepts of GDP Aggregates and National Income; measurement of national income and
related aggregates; nominal and real income; GDP and welfare and the limitations of the
GDP concept.

Unit 6: Determination of GDP (6 hours)

Actual and potential GDP; aggregate expenditure; consumption function; investment
function; equilibrium GDP; concepts of MPS, APS, MPC, APC; autonomous expenditure;
Concept of multiplier.

Unit 7: Money and Credit (3 hours)

Money in a Modern Economy: Concept of money in a modern economy; monetary
aggregates; demand for money; quantity theory of money; liquidity preference and rate
of interest; money supply and credit creation; monetary policy

Essential/recommended readings

1. Case, K.E, Fair, R. C,, and Oster, S. E. (2017). Principles of Economics (12t Ed.).
Pearson.

2. Dornbusch, R, Fischer, S. and Startz. R. Macroeconomics (11th Edition). McGraw-
Hill.

3. Mankiw, N.G. (2021). Principles of Economics, (9t Edition). Cengage Learning.
4.  Acemoglu, D., Laibson, D., List ].A. (2016), Economics, Pearson

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.
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GENERIC ELECTIVES (GE-3): LEGAL ENVIRONMENT OF BUSINESS

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & Code Credits | Credit distribution of the course | Eligibility Pre-requisite of the
Lecture | Tutorial | Practical/ | criteria course (if any)
Practice
Legal Environment of 4 3 1 0 Class 12 None
Business (GEC 3)

Learning Objectives

The course intends:

e To familiarize the student with the concept and essentials of Indian Contract act which
govern business for its efficient conduct and to apply them in real life situations.

e To explain the meaning, nature and incorporation of a company.

e Tomake students understand and apply the provisions of Sale of Goods Act and Consumer
Protection Act.

e To recognize and articulate legal principles related to Limited Liability Partnership and
Information Technology Act.

Learning outcomes
By studying this course, students will be able to:

To understand the basic rules and provisions of Contract and Agreements.
To know the provisions to Formation and functioning of company and LLP.
To understand the significance and role of law of sale of goods act

To have in- depth knowledge of Information Technology Act And legal framework of
right to Privacy, Data Security and Data Protection.

Apply the law correctly to different facts and in different contexts

SYLLABUS OF GEC-3

Unit 1: Indian Contract Act (12 hours)

Meaning and Essentials of a Contract; Valid, Void and Voidable Contract; Offer and
Acceptance; Consideration; Capacity of Parties; Free Consent; Discharge of Contract and
Remedies for Breach of a Contract.

Unit 2: Companies Act (12 hours)

Meaning and Nature of Company; Promotion and Incorporation of a Company;
Memorandum of Association; Articles of Association; Misleading Prospectus and
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remedies available to the parties; Board of Directors and their qualification, duties,
powers. Company Meetings and Resolutions.

Unit 3: Sale of Goods Act and Consumer Protection Act (12 hours)

Essentials of a Contract of Sale; Sale and Agreement to Sell, Conditions and Warranties;
Transfer of Title by Non-Owners; Doctrine of Caveat Emptor; Rights of Unpaid
Seller.Consumer Protection Act 2009: Scope and Applicability of the Act. Rights of
consumer. Procedure for complaints. Duties and power of Central Consumer Protection
Authority.

Unit 4: Limited Liability Partnership Act and IT Act (9 hours)

Meaning and nature of LLP; LLP and Company; LLP Agreement, Partners and Designated
Partners, Incorporation of LLP; Partners and their Relations, Extent and limitation of
liability of LLP.

Information Technology Act 2000: Concept and role; Digital signature, Electronic
governance, Attribution, Acknowledgement and dispatch of electronic records,
Regulation of certifying authorities, Digital signatures certificates, Duties of subscribers,
Penalties and adjudication, Appellate Tribunal, Offences.

Essential/recommended readings

1. Bansal, V & Arora, A. Corporate Laws. Vikas Publishing, House (P) Ltd. New Delhi.

2. Kuchhal M.C & Vivek K. Business Legislation for Management. VIKAS Publishing
House (P) Ltd.

3. Kumar, A. Corporate Laws. International Book House (P) Ltd.

4.  Bare Acts relating to the laws.

Suggestive readings

Chadha, R,. Chadha, S. Corporate Laws. Mayur Paperbacks. New Delhi.
Maheshwari & Maheshwari. Business Law. National Publishing House. New Delhi.

Singh, Avtar. The Principles of Mercantile Law. Eastern Book Company. Lucknow.

=W Mo

Tulsian, P.C. Business Law. Tata McGraw Hill. New Delhi.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.
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GENERIC ELECTIVES (GE-5): QUANTITATIVE TECHNIQUES IN

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & Code Credits | Credit distribution of the course | Eligibility | Pre-requisite of the
Lecture | Tutorial | Practical/ | criteria course (if any)
Practice
Quantitative Techniques in 4 3 1 0 Class 12 None
Management (GEC 5)

Learning Objectives

To apprise students:
e To understand the concepts, formulation and interpretation of linear programming
methods and its application in diverse problems.
e To formulate and solve Transportation and Assignment problems
e To understand basic concept, construction of the Network diagram and Critical Path
Analysis
e To introduce game theory and network analysis forms part of the course.

Learning outcomes

By studying this course, students will be able to:

. Identify and develop operational research models from the verbal description of
the real system.

. Understand the mathematical tools that are needed to solve optimization
problems.

. Develop critical thinking and use PERT and CPM techniques to improve decision
making.

SYLLABUS OF GEC-5

UNIT - I: Introduction - Operations Research, Linear Programming (15 hours)
(i) Introduction to Operations Research, characteristics, Phases, Methodology,
Applications and scope

(ii) Formulation of Linear Programming problems, Graphical Solutions (Special cases:
Multiple optimal solution, infeasibility, unbounded solution); Simplex Method, Special
cases, Big-M method and Two-phase method; Duality (emphasis on formulation &
economic interpretation); Sensitivity Analysis. (Excel Solver application)

UNIT - II:Transportation and Assignment Problem (12 hours)
(i)  Transportation Problem: Formulation, Solution by N.W. Corner Rule, Least Cost
method, Vogel’s Approximation Method (VAM), Modified Distribution Method; Special
cases: Multiple Solutions, Maximization case, unbalanced case, prohibited routes.
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(ii) Assignment Problem: Hungarian Method, Special cases: Multiple Solutions,
Maximization case, Unbalanced case, Restrictions on assignment.

UNIT - III: Network Analysis (9 hours)
Basic Concept, Construction of the Network diagram, Critical Path Analysis, float and
slack analysis (Total float, free float, independent float), probability consideration in
PERT (Interface with Project Management open-source software)

UNIT - IV: Decision Theory (9 hours)
Decision making environment, Construction of Pay off Table, Opportunity Loss Table,
Decision under uncertainty. Decision under Conflict: Game Theory, Two-person Zero-
Sum games, Maximin Minimax Principle, Games without Saddle point - Mixed strategy,
Dominance Rule.

Essential/recommended readings
1.  Vohra, N.D., Quantitative Techniques in Management (5th ed.). Tata McGraw Hill

2. Swarup, K, Gupta, P.K. and Mohan, Man, Introduction to Management Science
Operations Research (19th ed.). Sultan Chand & Sons.

3. Sharma, ].K,, Operations Research: Theory and Applications (6th ed.). Trinity.

4. Taha, H.A, Operations Research: An Introduction (9th ed.). Pearson.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.
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GENERIC ELECTIVES (GE-7): ECONOMICS OF STARTUPS

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & Code Credits | Credit distribution of the course | Eligibility Pre-requisite of the
Lecture | Tutorial | Practical/ | criteria course (if any)
Practice
Economics of Startups 4 3 1 0 Class 12 None
(GEC 7)

Learning Objectives

To apprise students:
e Togive an overview of startups and its types that would help students to understand basics
of starting up new ventures.
e To build and create a successful Business Plan
e To understand various Business models and learn startups
e To familiarize with central and state level institutions supporting small business
entreprises.

Learning outcomes
By studying this course, students will be able to:

Understand the process and working of a startup.
Identify the different ways in which entrepreneurs manifest in start-ups.

Know how to create one’s own business venture and the various factors that influence
successful set-up and sustainable operations.

Explore the funding and other institutions supporting small business units.

SYLLABUS OF GEC-7

UNIT - I: Startup, Generation & Experimentation (9 hours)
Concept of Startup, Role of digital technologies, Startup ecosystems, the startup
movement in India; Generating a value proposition, how valuable are new ideas, Design
thinking principles; Experimenting with the prototype, Introduction to lean start-ups,
Lean startup principles, Learning and failing fast.

UNIT - II: Building the Business Plan (15 hours)
Beginning Considerations: Building a competitive advantage. The strategic management
processes. Conducting a feasibility analysis. Forms of Business ownership. Franchising
and entrepreneurship. Buying an existing business, marketing and financial
considerations: Building a powerful marketing plan. E-commerce and Entrepreneur.
Pricing strategies. Creating a successful financial plan. Choosing the right location and
layout.
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UNIT - III: Crafting business models and Lean Start-ups ~ (12 hours)
Introduction to business models; Creating value propositions-conventional industry
logic, value innovation logic; customer focused innovation; building and analysing
business models; Business model canvas, Business Pitching.

UNIT - IV: Institutions Supporting Small Business Enterprises and Ethics(9 hours)
Central level institutions. State level institutions. Other agencies. Industry Associations.
Class exercise- discussions on current government schemes supporting
entrepreneurship and finding out which scheme will most suit the business plan devised
by the student. Importance of Ethical Entrepreneurship, value of ethics to an
entrepreneur.

| Essential/recommended readings

1. Scarborough,'N. M. Cornwall, ]. R, & Zimmerer, T. (2016). Essentials of
entrepreneurship and small business management. Boston. Pearson Publications.

2 Hisrich, R.D., Manimala, M.]., Peters, M.P., Shepherd, D.A., Entrepreneurship, Tata
McGraw Hill.

3. Shukla, M.B., Entrepreneurship and Small Business Management. Kitab Mahal
Publishers. -

Suggestive readings

1. Hishrich, R.D. and Peters, M. Entrepréneurship. Irwin Publications.

2. Barringer, B.R. and Ireland, R. Duane. Entrepreneurship: Successfully launching
new ventures. (6th Edition) Pearson

3. Kuratko, D.F.,and Rao, T.V., Entrepreneurship: A South-Asian Perspective. Cengage
Publications.

4.  Shankar, R, Entrepreneurship: Theory and Practice. Tata McGraw Hill.

5.  Kathleen, R Allen. Launching New Ventures: An Entrepreneurial Approach. Cengage
Learning.

6.  Fisher, Steve and Duane, Ja-Nae. The Startup Equation - A Visual Guidebook for
Building Your Startup. Mc Graw Hill Education India Pvt. Ltd.

Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.
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ANNEXURE-5

Sub: Amendment to Ordinance V

[E.C Resolution No. 60/ (60-1-2) dated 03.02.2023]

Following addition be made to Appendix-ll-A to the Ordinance V (2-A) of the
Ordinances of the University;

Add the following:

Syllabi of Semester-Ill of the Department of Commerce under Faculty of Commerce
& Business based on Under Graduate Curriculum Framework -2022 implemented
from the Academic Year 2022-23.

B.COM. (HONS.)

Discipline Specific Course- 3.1(DSC-3.1): Business Mathematics

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES
OF THE COURSE

Course Credits | Credit distribution of the course | Eligibility Pre-
title & criteria requisite
Code Lecture | Tutorial | Practical/ of the
course (if
Practice any)
DSC -3.1: 4 3 0 1 Pass in XII | NIL
Business
Mathematics

Learning Objectives

The course aims to familiarize the learners with the basic mathematical tools with
special emphasis on applications to business and economic situations.



Learning outcomes
After completion of the course, learners will be able to:

1. Assess the applicability of matrices as mathematical tools in representing a system
of equations.

2. Apply differential calculus to solve simple business problems.

3. Evaluate business problems involving complex linear relationships between
decision variables and their determining factors.

4. Explain mathematical formulation and solution of problems related to finance
including different methods of interest calculation, future and present value of
money.

5. Develop programming for business problems involving constrained optimisation.

SYLLABUS OF DSC-3.1
Unit 1: Matrices and Determinants (9 hours)

Overview of Matrices. Solution of a system of linear equations (having a unique
solution and involving not more than three variables) using matrix inversion method
and Cramer's Rule

Leontief Input Output Model (Open Model Only).

Unit 2: Calculus-I (6 hours)

Concepts and rules of differentiation. Concept of Marginal Analysis: Marginal
Revenue, Marginal Cost. Concept of Elasticity of demand and supply.

Application of Maxima and Minima problems: Revenue, Cost, Profit, Economic
Order Quantity, Optimal trade in time.

Unit 3: Calculus-I1 (12 hours)

Partial Differentiation: Partial derivatives up to second order. Homogeneity of a
function and Euler's theorem. Production Function: Returns to factor, Returns to
scale. MRTS and Elasticity of Substitution.

Application of Maxima and Minima problems involving two independent variables.

Integration: Nature of commodities and partial elasticity of demand, Applications of
marginal analysis, Consumer Surplus and Producer Surplus.

Unit 4: Mathematics of Finance (9 hours)

Rates of interest: nominal, effective and their inter-relationships in different
compounding situations.

Compounding a sum using different types of rates. Applications relating to
Depreciation of assets and average due date.

Types of annuities: ordinary, due, and deferred - Discrete and continuous.
Perpetuity. Determination of future and present values using different types of rates
of interest. Applications relating to Capital Expenditure and Leasing.

Unit 5: Linear Programming (9 hours)
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Formulation and Assumptions of LPP, Solution by Simplex Method- maximization
and minimization cases. Shadow prices of the resources. Special Cases: Identification
of unique and multiple optimal solutions, unbounded solution, infeasibility and
degeneracy.

Practical Exercises: 30 hours

The learners are required to:

Assess the use of matrices in evaluating competing alternatives.

Apply differential calculus to solve hypothetical business problems.

Evaluate business problems as an application of linear programming.

Gather information about various deposit and loan schemes of banks to find out
interest rate differentials, and compounded value.

Gather information about annuity schemes in the investment markets like periodic
home mortgage payments, insurance payments and pension payments, life insurance
products as an annuity.

Identify the decision-making variables and assess their functional relationship with
other variables affecting the decision in a hypothetical business and economic
situation.

Develop programming for hypothetical business problems involving constrained
optimisation.

Suggested Readings:

e Anthony, M., & Biggs, N. (1996). Mathematics for Economics and Finance.
Cambridge: Cambridge University Press.

o Ayres, F. J. (1963). Theory and Problems of Mathematics of Finance. New Y ork:
McGraw Hill Publishing.

e Budnick, P. (1986). Applied Mathematics for Business, Economics, & Social
Sciences. New York: McGraw Hill Publishing.

e Dowling, E. (2011). Introduction to Mathematical Economics. New York:
McGraw Hill Publishing Kapoor.

e Ghosh & Sinha (2018). Business Mathematics and Statistics. Oxford University
Press.

e S.K. Sharma and Kaur, G. (2019). Business Mathematics. New Delhi: Sultan
Chand & Sons (P) Ltd.

e Singh, J. K. (2017). Business Mathematics. New Delhi: Himalaya Publishing
House.

e Thukral, J. K. (2009). Mathematics For Business Studies. New Delhi: Mayur
Paperbacks.

e V.K., & Sancheti, D. C. (2014). Business Mathematics, Theory & Applications.
Delhi: S. Chand Publishing.

Note: Suggested readings will be updated by the Department of
Commerce and uploaded on Department’s website.



Note: Examination scheme and mode shall be as prescribed by the
Examination Branch, University of Delhi, from time to time.



Discipline Specific Course- 3.2(DSC-3.2): Financial Management

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF

THE COURSE
Course Credits Credit distribution of the Eligibility Pre-
title & course requisite
Code criteria
Lecture | Tutorial | Practical/ of the
course (if
Practice any)
DSC-3.2: 4 3 0 1 Pass in XII | NIL
Financial
Managemen
t

Learning Objectives

The course aims to enable students to acquire knowledge of principles and practice
of financial management.
Learning outcomes

After completion of the course, learners will be able to:

. Analyse the conceptual framework of financial management and get an insight into
the concept of time value of money, and risk and return.

2. Estimate cash flows for projects, and evaluate their profitability using capital

budgeting techniques.
Estimate the cost of capital; and critically analyse different capital structure theories
and factors affecting capital structure decision of a firm.

4. Analyse different theories of dividend and factors affecting dividend policy.

Estimate working capital requirements of a firm, and device optimum credit policy
for a firm.

SYLLABUS OF DSC-3.2
Unit 1: Financial Management: An Overview (3 hours)

Nature, scope and objectives of financial management. An overview of time value of
money and risk and return.

Unit 2: Capital Budgeting Decision (12 hours)

The Capital Budgeting Process, Cash Flow Estimation, Different techniques of
Capital budgeting: Payback Period Method, Discounted Payback Period Method,
Accounting Rate of Return, Net Present Value (NPV), Internal Rate of Return (IRR)
and Profitability Index.

Unit 3: Cost of Capital and Financing Decision (15 hours)




Cost of Capital: Estimation of components of cost of capital: Method for calculating
cost of equity, Cost of retained Earnings, Cost of Debt, Cost of Preference Capital,
Weighted Average Cost of Capital (WACC) and Incremental (Marginal) Cost of
Capital.

Capital Structure: Theories of Capital Structure (Net Income, Net Operating Income,
MM Hypothesis, Traditional Approach). Operating, Financial and Combined
Leverage. EBIT-EPS Analysis. Determinants of Capital Structure.

Unit 4: Dividend Decision (6 hours)

Theories for relevance and irrelevance of dividend decision for corporate valuation-
MM Approach, Walter’s Model, Gordon’s Model. Determinants of Dividend
policy.

Unit 5: Working Capital Decision (9 hours)

Concepts of Working Capital, Operating & Cash Cycles, Risk-return Trade off,
working capital estimation, Receivables Management.

Note: Use of Spreadsheet should be encouraged for doing basic calculations for
various topics in the course and giving students subject related assignments for
their internal assessment purposes.

Practical Exercises 30 hours

The learners are required to:

1. Compute risk and return of various investment alternatives using excel
spreadsheet. 2. Estimate cash flows for a hypothetical Start-up. Using excel,
evaluate the project’s profitability by employing capital budgeting evaluation
techniques.

2. Extract data from financial statements of different firms/financial databases and
estimate the cost of capital using appropriate software.

3. Extract historical data and evaluate different dividend policies followed by
companies of specific industries.

4. Estimate working capital requirements for any two companies belonging to
different industries and compare them.

Suggested Readings:

e Brealey, R.A., Myers S.C., Allen F., & Mohanty P. (2020). Principles of
Corporate Finance. McGraw Hills Education.

e Khan, M.Y. & Jain, P.K. (2011). Financial Management: Text, Problems and
Cases. New Delhi: Tata McGraw Hills.

e Kothari, R. (2016). Financial Management: A Contemporary Approach. New
Delhi: Sage Publications Pvt. Ltd.

e Maheshwari, S. N. (2019). Elements of Financial Management. Delhi: Sultan
Chand & Sons.

e Maheshwari, S. N. (2019). Financial Management — Principles & Practice. Delhi:
Sultan Chand & Sons.

e Pandey, I. M. (2022). Essentials of Financial Management. Pearson.



e Rustagi, R.P. (2022). Fundamentals of Financial Management. New Delhi:
Taxmann. New Delhi.
e Sharma, S.K. & Sareen, R. (2019). Fundamentals of Financial Management. New

Delhi: Sultan Chand & Sons (P) Ltd.
e Singh, J.K. (2016). Financial Management: Theory and Practice. New Delhi:

Galgotia Publishing House.
e Singh, S. and Kaur, R. (2020). Fundamentals of Financial Management. New
Delhi: SCHOLAR Tech Press.
e Tulsian, P.C. & Tulsian, B. (2017). Financial Management. New Delhi: S. Chand.

Additional Resources:

e Chandra, P. (2019). Financial Management: Theory and Practice. New Delhi:
Tata McGraw Hills.
e Ross, S. A., Westerfield, R. & Jefferey, J. (2017). Corporate Finance. Tata McGraw

Hills.

e Srivastava, R. and Mishra, A. (2011). Financial Management. U.K.: Oxford
University Press.
e Van Horne, J. C, & John, W. (2008). Fundamentals of Financial Management.
Pearson Education.
Note: Suggested readings will be updated by the Department of Commerce and

uploaded on Department’s website.

Note: Examination scheme and mode shall be as prescribed by the Examination

Branch, University of Delhi, from time to time.

Discipline Specific Course- 3.3(DSC-3.3): Principles of Marketing

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES
OF THE COURSE

Course Credits Credit distribution of the Eligibility Pre-
title & Code course criteria | requisite
of the
Lecture | Tutorial Practical/ course (if
Practice any)
DSC 3.3 - 4 3 1 0 Pass in NIL
Principles XII

of Marketing

Learning Objectives

The objective of this course is to provide basic knowledge of
concepts, principles, tools and techniques of marketing and to




provide knowledge about various developments in the
marketing.

Learning outcomes
After completion of the course, learners will be able to:

1. Discuss basic concepts of marketing, marketing philosophies and
environmental conditions affecting marketing decisions of a firm.

2. Describe the dynamics of consumer Behaviour and process of market
selection through STP.

3. Analyse the process of value creation through marketing decisions involving
product development.

4. Analyse the process of value creation through marketing decisions involving
product pricing and its distribution.

5. Explore marketing decisions involving product promotion, and draft promotion
mix strategies.

SYLLABUS OF DSC-3.3
Unit 1: Introduction to Marketing and Marketing Environment (9 hours)

Introduction to Marketing: Scope and Importance; Core concepts
of marketing; Marketing Philosophies; Services Marketing, Marketing Mix.
Marketing Environment: Need for studying marketing environment; Micro
environmental factors- company, suppliers, marketing intermediaries,
customers, competitors, publics; Macro environmental factors — demographic,
economic, natural, technological, politico-legal and socio- cultural.

Unit 2: Consumer Behaviour and Market Selection (9 hours)

Consumer Behaviour: Need for studying consumer Behaviour; Stages
in Consumer buying decision process; Factors influencing consumer
buying decisions.

Market Selection: Choosing market value through STP. Market Segmentation-
bases of segmenting consumer markets. Market Targeting, Product Positioning
— concept and bases

Unit 3: Product Decisions and New Product Development (9 hours)

Product Decisions: Concept and classification; Levels of Product. Designing
value: Product- mix, Branding- types, significance, and qualities of good brand
name; Packaging and Labelling- types and functions; Product support services.

New Product Development: New product development process; Product life
cycle — concept and marketing strategies.

Unit 4: Pricing Decisions and Distribution Decisions (9 hours)

Pricing Decisions: Objectives, Factors affecting price of a product,
Pricing methods, Pricing strategies.



Distribution Decisions: Delivering Value: Channels of distribution- types and
functions; Wholesaling and retailing; Factors affecting choice of distribution
channel; Logistics decisions.

Unit 5: Promotion Decisions and Developments in Marketing (9 hours)

Promotion Decisions: Communicating Value: Communication
process; Importance of Promotion. Promotion-mix tools advertising, personal
selling, sales promotion, public relations, publicity and direct marketing;
Integrated Marketing Communication.

Developments in Marketing: Sustainable Marketing- concept and issues.
Rural marketing- characteristics and rural marketing mix. Social marketing-
concept and issues. Digital marketing- concepts and tools.

Exercises:
The learners are required to:

1. Analyse the marketing environment of any firm of your choice.
2. Prepare a marketing mix for a product of your choice to be targeted to a
rural market.

3. Select any product and analyse its segmentation strategy in comparison
to its immediate competitive product.

4. Examine the marketing strategies followed by companies to prolong the
maturity stage and defer its decline.

5. Suggest an appropriate distribution strategy of a product of your choice.

6. Draft promotion mix strategy for a hypothetical e-commerce firm.

Suggested Readings:

e Baines Et. AL. (2021). Fundamentals of Marketing. Oxford University Press.
e Etzel, M. J., Walker, B. J., Stanton, W. J., Pandit, A. (2010). Marketing. Mc
Graw Hill.

e Jain, P & Singhal, N. (2021). Principles of Marketing. Scholar Tech Press,
Delhi.

e Kapoor, N. (2021). Principles of Marketing. Prentice Hall of India.

e Kotler, P., Armstrong, G., Agnihotri, P. (2018). Principles of
Marketing. Pearson Education. Indian edition.

e Kotler, P., Chernev, A., Keller, K. L. (2022). Marketing Management. United
Kingdom: Pearson Education.

e lLevy, M., Grewal, D. (2022). Marketing. United States: McGraw-
Hill Education.

e Mamoria C.B., Bhatacahrya A.(2021). Marketing Management. Delhi: Kitab
Mahal.

e Sharma, K., Aggarwal S. (2021). Principles of Marketing. Delhi: Taxmann
Publications.

Note: Suggested readings will be updated by the Department
of Commerce and uploaded on Department’s website.



Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.

Discipline Specific Elective- 3.1(DSE-3.1): Organisational Behaviour

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES
OF THE COURSE

Course Credits | Credit distribution of the course Eligibility Pre-
title & Code criteria requisite of
Lecture | Tutorial | Practical/ the course
(if any)
Practice
DSE-3.1: 4 3 1 0 Pass in XII NIL
Organisational
Behaviour

9]

Learning Objectives

The objective is to develop an in-depth understanding of the concept of organisational
behaviour and its relevance in modern organisations. It also aims to expand the
knowledge about the complexities of human behaviour, competitiveness, and
interpersonal group dynamics.

Learning outcomes
After completion of the course, learners will be able to:

. Discuss basic concepts of organisational behaviour and their applicability in

contemporary organisations.

Analyse various means of managing people at the workplace.
Recognise the importance of communication and motivation in an
organisation.

Critically evaluate the different leadership styles and strategies.
Summarise the ways to build supportive organisational culture.

SYLLABUS OF DSE-3.1
Unit 1: Introduction (6 hours)

Organisational Behaviour: Concepts and Determinants; Relationship between
Management and OB; Emergence of OB; Hawthorne Study; Contributing disciplines
of OB; OB models.

Unit 2: Individual Behaviour (9 hours)

10




Foundations of Individual Behaviour; Personality - Type A/B, Big five personality
types, factors influencing personality; Attitude — concept, components, job related
attitudes; Learning- concept, theories and reinforcement; Perception and emotions-
concept, perceptual process, factors influencing perception, perceptual errors and
distortions; Beliefs and values -

concept and types: terminal values and instrumental values.

Unit 3: Communication and Motivation (12 hours)

Communication — Understanding Communication; Persuasive
communication;, Communication styles; Transactional Analysis (TA), Johari
Window.

Motivation — Why people work; Need theories (Maslow’s need hierarchy, ERG
Theory, McClelland’s Theory); Theory X and Theory Y, Two Factors Theory;
Contemporary Theories of motivation (Self-Determination Theory, Goal-setting
Theory, Reinforcement Theory, Self efficacy Theory).

Unit 4: Group Behaviour and Leadership (12 hours)

Formation of Groups; Group Behaviour - concepts, types- group norms, group roles,
and group cohesiveness; Groups Vs Teams; Group decision making — process and
types; Organisational conflict — nature, sources, and resolution strategies

Leadership - Concept and theories; Styles of leadership; Leadership continuum;
Trait, Behavioural and Situational approach; Leadership grid; Contemporary
leadership issue.

Unit 5: Dynamics of Organisational Behaviour (6 hours)

Organisational culture- concept and determinants; Organisational change- importance,
types of change, resistance to change, managing change; Stress- individual and
organisational factors, prevention and management of stress.

Exercises:

The learners are required to:
1. Analyse the determinants of organisational behaviour in different
organisations. 2. Evaluate any personality type as a group activity.
3. Perform a role play on TA and Johari Window.
4. Conduct a primary survey to study leadership styles in different
organisations.
5. Practice five different types of stress management techniques including
meditation.

Suggested Readings:

e Greenberg, J. (2015). Behaviour in organisations, 10"edn. Pearson Education
India. e Hersey, P. K., Blanchard, D., & Johnson, D. (2013). Management of
organisational Behaviour. Pearson.
e Luthans, F. (2017). Organisational Behaviour-An evidence based approach, 12"
edn.. McGraw-Hill
Education.
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e Pareek, U. (2014). Understanding Organisational Behaviour. Oxford
University Press.
e Robbins, S. T., Judge, T. A. (2019). Essentials of organisational Behaviour.
Pearson. e Singh, K. (2015). Organisational Behaviour: Texts & Cases, 3<edn.
India: Pearson. Additional Resources

Keywords: Organisational Theories, Personality, Values and Attitudes, Learning,
Leadership, Conflict, Organisational Culture.

Note: Latest edition of readings may be used teaching Learning Process The
course combines learning through analysis and discussion of case studies and
active participation in experiential exercises and simulations. Assessment
Methods Class tests/Assignments, Class participation, Presentations, End-
semester examination

Note: Suggested readings will be updated by the Department of
Commerce and uploaded on Department’s website.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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Discipline Specific Elective- 3.2(DSE-3.2): Financial
Markets and Institutions

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES
OF THE COURSE

Course Credits Credit distribution of the Eligibility Pre-
title & Code course criteria requisite of
] ] the course (if
Lecture | Tutorial | Practical/ any)
Practice
DSE-3.2: 4 3 1 0 Pass in XII NIL
Financial
Markets

and Institutions

Learning Objectives

The course aims to provide students an overview of the financial system to help

them understand the role of financial institutions and the financial markets.

Learning outcomes

After completion of the course, learners will be able to:

1. Describe the components and functions of a financial system.
2. Analyse integration and linkages between different financial systems and

describe how they operate.

Analyse the functioning and working of money and capital markets.
Describe the functioning and role of various financial institutions.
Assess global financial markets and institutions, and spill over of financial

nhw

crisis across countries.

SYLLABUS OF DSE-3.2

Unit 1: Introduction (6 hours)

An introduction to financial system - components, inter-linkages between financial
system and economic development, financial intermediation, indicators of financial
development (World Bank); capital allocation-financial institutions vis-a-vis financial
markets; evolution of Indian financial system since 1951; recent reforms and
developments in Indian financial system.

Unit 2: Financial Markets I: Money Markets (9 hours)
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Financial markets - integration of Indian financial markets with global financial
markets; money market — functions, organisations and participants; money market
instruments; role of central bank in money market; role of Reserve Bank of India in
Indian money market; Fixed Income Money Market and Derivative Association of
India (FIMMDA).

Unit 3: Financial Markets I1: Capital Markets (9 hours)

Capital Markets - introduction, components, role and functions; equity market-
methods of issue; debt market-concept, significance and classification; capital market
instruments; raising funds from global financial markets; primary and secondary
markets- concept, similarities, differences; stock exchanges in India - NSE, BSE;
Stock Indices: concept and construction, Major stock indices - global (including Dow
Jones and NASDAQ) and Indian (NIFTY and BSE-SENSEX); concept of DEMAT
account and depositories (NSDL, CDSL); SEBI and investor protection.

Unit 4: Financial Institutions (12 hours)

Commercial banking - introduction, classification, role, asset liability management,
non performing assets; role of technology in banking sector; financial inclusion,
recent developments in banking including restructuring, privatisation, MUDRA
financing; Insurance - life and non-life insurance companies in India: public and
private; Mutual Funds — introduction and their role in capital market development,
types of mutual fund schemes (open ended vs close ended, equity, debt, hybrid
schemes and Exchange Traded Funds (ETFs); Non banking Financial Companies
(NBFCs) — role and types; private equity, venture capital and hedge funds.

Unit 5: Financial Stability (9 hours)

Financial stability-importance and indicators (World Bank, IMF, RBI); understanding
financial crisis - causes and policy response; global financial crisis (2008); emerging
challenges to financial stability.

Exercises
The learners are required to:

1. Identify one Indian and one global financial conglomerate. Examine their
genesis and evolution.

2. Compare the yield curve of India, any other developing country, and a
developed country. Analyse the reasons for similarities and differences in them.
3. Pick two leading stock market indices in India. Analyse the method of
their computation. Identify the reasons behind the differences and their
implications. 4. Pick any three mutual funds and make a comparison based on
their risk parameters, portfolio holdings and historical return.

5. Identify any International Financial crisis other than Sub-Prime crisis (2008)
and evaluate its spill over on the rest of the world.

Suggested Readings:

eBalachandran, V. (2023). Securities Market &amp; Regulations. Delhi, India: Sultan

14



Chand & Sons.

e Bhole L.M. & Mahakud J. (2017) Financial Institutions and Markets: Structure,
Growth and Innovations. Chennai, India: McGraw Hill Education.
e Bhole, L.M., Financial Markets and Institutions. Tata McGraw Hill Publishing
Company. e Frederic S. M. & Stanley G. E. (2011). Financial Markets and
Institutions. Prentice Hall
e Goel,S. (2018). Financial Markets, Institutions and Services. PHI learning

e Khan, M.Y. (2017). Indian Financial System —Theory and Practice. Vikas
Publishing House.

e Kohn (2013). Financial Institutions and Markets. Oxford
University Press. @ Madura, J. (2018). Financial Markets and
Institutions. Cengage

e Pathak, B. V. (2018). Indian Financial System: Markets, Institutions and Services.
New Delhi: Pearson education.

e Saunders, A. & Cornett, M. M. (2007). Financial Markets and Institutions. Tata
McGraw Hill.

e Sharma, G. L. & Singh, Y. P. (1992). Contemporary Issues in Finance and Taxation,
Delhi: Academic Foundation.

Note: Suggested readings will be updated by the Department of
Commerce and uploaded on Department’s website.

Additional Readings

e Annual Reports of Major Financial Institutions in India.
e BSE website www.bseindia.com

e NSDL website

e CDSL website

e National Stock Exchange website www.nseindia.com.
e NIFM, Department of Economic Affairs

e SEBI website www.sebi.gov.in

e Reserve Bank of India website www. rbi.org.in

e FIMMDA website www.fimmda.org

e BIS website www.bis.org

e Economic Survey, www.indiabudget.gov.in

® Reports on Trends and Progress of Banking in India, RBI

® Reports on Currency and Finance, RBI
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Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.

Discipline Specific Elective- 3.3(DSE-3.3): Brand Management
CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES

OF THE COURSE

Course Credits Credit distribution of the Eligibility Pre-
title & course criteria requisite
Code . ] of the
Lecture | Tutorial | Practical/ course (if
Practice any)
DSE 3.3- 4 3 1 0 Pass in XII | NIL
Brand
Management

Learning Objectives

The course aims to make students aware of brands, their evolution, extensions,
brand Management strategies and its practical implications for business. The course
shall focus on developing skills to devise strategies for brand positioning and equity
in the market.

Learning outcomes
After completion of the course, learners will be able to:

1. Comprehend the conceptual framework of brand management

2. Analyse brand positioning strategies of popular brands and explore their
life cycle 3. Design and implement brand strategies

4. Discuss the concept of brand equity

5. Explore recent issues in branding

SYLLABUS OF DSE-3.3

Unit 1: Introduction (9 hours)

Introduction to Brands and Brand Management, Concept of a Brand, evolution of a
Brand, Challenges and Opportunities, Brand Identity, Brands and Consumers, IMC:
Evolution and Growth.

Unit 2: Brand Positioning (9 hours)

Brand Building, Identifying and Establishing Brand Positioning and values,

Brand Repositioning, Life stages of a Brand, Brand Personality, Brand Image.

Unit 3: Designing Marketing Program (12 hours)
Strategic Brand Management Process, Designing and implementing brand
strategies, Contemporary Strategies: storytelling, Internet and Social Media, Brand
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Extensions, Brand reinforcement strategies, Brand Portfolio Management, Integrating
Advertising with Brand Management.
Unit 4: Brand Equity (12 hours)

Customer based Brand Equity, Measuring and Interpreting Brand Performance: brand
equity Management System, New Media Environment: Brands amplifiers, Growing
and Sustaining Brand Equity.

Unit 5: Recent Issues in Branding (3 hours)

Managing Strong Brands, Brand Ladder, Country Branding, Global Brand
Strategy, Managing Brands over time, Brand Audits, Managing Brands in the Digital
Era. Legal and Ethical aspects in Brand Management.

Note: Case Studies may be discussed in every unit, where ever possible to
supplement the subject matter.

Exercises:
The learners are required to:

. Analyse the evolution of brands of various companies.

. Take up popular brands and analyse the life cycle of select brands.
. Discuss suggestive strategies for brand positioning.

. Apply brand management strategies to real life products.

. Use appeals for advertising and branding of products.

. Understand the rationale behind a brand story.
. Develop a brand story for a unique product idea.

. Discuss case studies on ‘Brand Equity’ for select popular firms.

O o0 NN W W N =

. Participate in group discussions to discuss the recent issues in branding.

Suggested Readings:

e Aaker, D. (2009) Brand Leadership. UK: Simon & Schuster.

e Beverland, M. (2018). Brand Management: Co-creating Meaningful Brands. UK:
SAGE Publications.

e Chernev, A. (2015). Strategic Brand Management. Illinois, USA: Cerebellum
Press.

e Chitale, A. K. & Gupta, Ravi. (2013). Product Policy and Brand Management:
Text and Cases, 4th ed. PHI Learning

e Cowley, D. (1991). Understanding Brands. India: Kogan Page Ltd.

e John, D. R (2018). Strategic Brand Management: Lessons for Winning Brands
in Globalized Markets. New Delhi: Oxford University Press.

o Keller, K. L., Swaminathan V., Parameswaran, A. M G, and Jacob, 1. C. (2021).
Strategic Brand Management: Building, Measuring and Managing Brand Equity.
India: Pearson Education.

e Miller, D. (2020). Building a StoryBrand: Clarify Your Message So Customers Will
Listen, India: HarperCollins Publishers.

e Temporal, P. (2010). Advanced Brand Management. UK: Harriman House.

e Parameshwaran, M.G. (2006). Building Brand Value. India: McGraw Hill
Education.
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Note: Suggested readings will be updated by the Department of
Commerce and uploaded on Department’s website.
Note: Examination scheme and mode shall be as prescribed by the

Examination Branch, University of Delhi, from time to time.

Discipline Specific Elective- 3.4(DSE-3.4): Financial Reporting
Analysis & Valuation

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES
OF THE COURSE

Course Credits Credit distribution of the Eligibility Pre-
title & Code course criteria requisite
] j of the
Lecture | Tutorial | Practical/ course (if
Practice any)
DSE 3.4- 4 3 1 0 Pass in XII | NIL
Financial
Reporting
Analysis
& Valuation

Learning Objectives

The course aims to help the learners to understand, analyse and interpret the basic
framework of financial reporting and information incorporated in the corporate
annual reports.

Learning outcomes
After completion of the course, learners will be able to:

1. Analyse and interpret the information provided in the financial statements of a
company. 2. Evaluate the results of financial statements and disclosures of
corporate annual reports. 3. Apply principles valuation to tangible and intangible
assets.

4. Identify the elements of financial statements.
5. Summarise the emerging areas in financial reporting.

SYLLABUS OF DSE-3.4
Unit 1: Introduction to Corporate Financial Reporting (3 hours)

Meaning of Financial Statement as per Companies Act, 2013; Corporate Financial Reporting
- meaning, need and objectives; Users of financial reports, Conceptual Framework for
financial reporting. Financial/Accounting information contained in the Financial
Statements, their qualitative characteristics; Presentation of financial statements.
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Unit 2: Financial Statements and Disclosures (9 hours)

Components and constituents of Basic Financial Statements; Relevant provisions of
the Companies Act, 2013 for the preparation of Statement of Profit & loss and
Balance Sheet. Contents of annual report, Mandatory and voluntary disclosures
through annual report. Report of the Board of Directors and Auditor’s Report as per
Companies Act, 2013; Business Responsibility and sustainability reporting by listed
entities.

Unit 3: Valuation (12 hours)

Valuation of Property Plant and Equipment: Asset valuation techniques : Historical,
Fair Value, Net realisable value, Present value. Valuation of Intangible Assets.
Valuation of Inventory.

Unit 4: Elements of Financial Statements (12 hours)

Select Elements of Financial Statements: Revenues- Identification and disclosures,
Leases and Accounting for Tax.

Unit S: Emerging Trends in Reporting (9 hours)

Accounting for E-commerce business — Introduction, elements of e-commerce
transactions, business models, classification of e-commerce websites, revenue
recognition and measurement of costs. Integrated Reporting — Meaning, Purpose,
Salient features of framework. Value Added Statement.

Note: Any revision of relevant Accounting Standards/Indian Accounting
Standards, which are covered above would become applicable.

Exercises:
The learners are required to:

1. Download annual reports of reputed companies and analyse the contents of
financial statements.

2. Examine the voluntary and mandatory information contained in the annual report
of the select companies.

3. Collect information regarding the method of valuation of property plant and
equipment followed by select reputed companies.

4. Analyse and compare annual reports of ten companies regarding tax related
information disclosure.

5. Collect and summarise information from business newspapers and periodicals
related to latest developments in financial reporting and valuation.

Suggested Readings:

e Bhattacharjee, A. K. (2022). Financial Accounting for Business Managers. Delhi:
PHI Learning Pvt. Ltd.

e Gibson, C. H. (2013). Financial Statement Analysis. Noida: Cengage Learning
India Private Limited.

19



e Gupta, A. (2018). Financial Accounting for Management: An Analytical
Perspective. Delhi: Pearson Education.

e Gupta, M., Kaur, H., & Gupta, R. (2019). Financial Reporting and Analysis.
New Delhi: JSR Publishing House LLP.

e Lal, J., & Gauba, S. (2018). Financial Reporting and Analysis. Delhi:
Himalaya Publishing House.

e Soffer, L. C., & Soffer, R. J. (2006). Financial Statement Analysis: A
Valuation Approach. London: Pearson Education.

e Tulsian, P. C., Tulsian, B., & Tulsian, T. (2022). Analysis of Financial Statements.

New Delhi/NCR: Tcom Prints.

e Tulsian, P. C., Tulsian, B., & Tulsian, T. (2022). Corporate Accounting. New
Delhi: S. Chand Publication.

e Tulsian, P. C., Tulsian, B., & Tulsian, T. (2022). Financial Management. New
Delhi: S. Chand Publication.

® Young, S. D., Cohen, J., & Bens, D. A. (2018). Corporate Financial Reporting
and Analysis : A Global Perspective. USA: Wiley Publications.

Note: Suggested readings will be updated by the Department of Commerce
and uploaded on Department’s website.

Note: Examination scheme and mode shall be as prescribed by the
Examination Branch, University of Delhi, from time to time.
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Generic Elective- 3.1(GE-3.1): General Management

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES

OF THE COURSE

Course Credits Credit distribution of the Eligibility Pre-
title & course criteria requisite
Code ] ] of the

Lecture | Tutorial | Practical/ course (if
Practice any)
GE -3.1 - 4 3 1 0 Pass in NIL
General XII
Management

Learning Objectives

The course aims to equip learners with essential management related knowledge
and skills and their applicability in real world.

Learning outcomes
After completion of the course, learners will be able to:

1. Examine the evolution of management and its significance

2. Comprehend and analyse applicability of managerial functions

3. Recognise the role of decision-making in business.

4. Analyse the role of directing in management

5. Appraise the function of controlling and contemporary issues in management

SYLLABUS OF GE-3.1
Unit 1: Introduction to Management (9 hours)

Principles of management - concept, nature and significance; Evolution of
Management thought: Classical (Fayol’s principles of management; Taylor’s
scientific management), Neo classical (Hawthorne Experiments), Modern approach
(Systems Approach; Contingency Approach).

Unit 2: Functions of Management (6 hours)

Management functions and their relationship- planning, organizing, staffing, directing
and controlling; Functional areas of management — an overview; Coordination -
concept, characteristics and importance.

Unit 3: Planning and Organising (12 hours)
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Planning- meaning, strategic and operations planning; Decision-making- concept,
importance and bounded rationality; Organizing- division of labour & specialization;
Organisational structures; Factors affecting organisational design.

Unit 4: Directing and Staffing (9 hours)

Directing- concept and importance; Concept and theories of Motivation- Maslow’s
need hierarchy, Herzberg’s two-factor theory, Theory X&Y; Leadership-meaning and
importance; Communication- meaning and importance; Staffing- concept,
importance and process.

Unit 5: Controlling and Contemporary Issues in Management (9 hours)

Principles of Controlling, performing controlling function; Management challenges
of the 21+ Century; Factors reshaping and redesigning management purpose,
performance and reward perceptions- internationalisation; Digitalisation;
Entrepreneurship & innovation; Workplace Diversity

Exercises:

The learners are required to:

1. Assess the applicability of managerial theories in today’s corporate world.

2. Discuss the interrelationship between various managerial functions as a

group discussion.

3. Perform a role play on bounded rationality or on any other aspect of decision-making.
4. Identify various techniques used by organisations to motivate employees.

5. Study and make a report to assess the impact of emerging issues in management.

Suggested Readings:
e Drucker, P. F. (1954). The Practice of Management. New Y ork: Harper & Row.

e Drucker, P. F. (1999). Management Challenges for the 21st Century. Harper
Collins Publishers Inc.

e Griffin. (2021). Management Principles and Application. Cengage.

e Koontz, H. & Weihrich, H. (2012). Essentials of Management: An International
and Leadership Perspective. McGraw Hill Publications

e Kumar, P. (2019). Management: Principles and Applications. Delhi: JSR
Publication House LP.

e Mahajan, J.P. & Mahajan, A. (2017). Management Principles and Applications.
Vikas Publications

e Rao, V.S.P. (2022). Management Principles and Applications. Taxmann Publications.

Note: Suggested readings will be updated by the Department of Commerce
and uploaded on Department’s website.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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Generic Elective- 3.2(GE-3.2): Basics of Advertising

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES

OF THE COURSE

Course | Credit Credit distribution of the Eligibility crite Pre-
title & s course ria requisite
Code i ] of the
Lectur | Tutoria | Practical course (if
e | / any)
Practice
GE 3.2- 4 3 1 0 Pass in XII Studied
Basics of MARKETING
Advertisin FOR
g BEGINNERS
(GE- 1.3)

Learning Objectives

The objective of this paper is to familiarise the students with concepts and

techniques of advertising used in marketing.

Learning outcomes

After completion of the course, learners will be able to:

1. Identify communication objectives behind advertising various products

and services.

2. Evaluate the importance of advertising appeals.
3. Explain various media elements in the advertising decisions.

4. Examine the role of various advertising agencies.

5. Evaluate the effectiveness of advertising campaigns.

SYLLABUS OF GE-3.2

Unit 1: Introduction to Advertising (9 hours)

Marketing Communication Process; Advertising: Significance, Types and

Objectives; Target audience selection- basis; DAGMAR Approach; Methods of
setting of Advertising Budget.

Unit 2: Message (9 hours)

Advertising Appeals; Advertising Copy: Elements of Print
Advertising Copy. Unit 3: Media Decisions (9 hours)

Types of Media: Merits and Demerits; Advertising through internet and interactive
media issues and considerations.
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Unit 4: Advertising Agency (9 hours)

Role, Types and Selection of advertising agency.

Unit 5: Advertising: Effectiveness and Institutional Framework (9 hours)

Rationale of Measuring Advertising Effectiveness: Evaluating Communication and
Sales Effect; Pre and Post testing Techniques. Brief role of Advertising Standards
Council of India (ASCI).

Exercises:
The learners are required to:
1. Analyse the marketing communication strategies of select firms.
2. Perform a content analysis of various advertising campaigns to:
a. identify the objective of an advertisement forming part of an advertising
campaign.
b. find out the target audience of a campaign.
c. prepare a report on various media options used in a campaign.
d. prepare a report on message strategy and copy elements used in the
campaign.
3. Select a product to develop an advertising campaign for it.
4. Evaluate the advertising appeals of certain top brands.
5. Assess the merits and demerits of different forms of media used in
advertising.
6. Prepare a list of advertising agencies along with their strategies.
7. Analyse case studies on evaluating the effectiveness of advertising campaigns.

Suggested Readings:

e Belch, G. E., Belch, M. A., & Purani, K. (2009). Advertising and Promotion:
An Integrated Marketing Communications Perspective. New York:
McGraw Hill Education.

e Gupta, R. (2012). Advertising Principles and Practice. S. Chand

e Kapoor, Neeru. (2022). Fundamentals of Advertising- IlInd Edition. New
Delhi: Cengage Learning India Pvt. Ltd.

e Shah, K., & D’ Souza, A. (2008). Advertising and Promotions: An IMC
Perspective. New Delhi: Tata McGraw Hill Publishing Company Limited.

e Sharma, K. (2018). Advertising: Planning and Decision Making. New
Delhi: Taxmann Publication.

e Sharma,S. & Singh,R. Advertising: Planning and Implementation, 3rd ed.
PHI Learning

Note: Suggested readings will be updated by the Department of
Commerce and uploaded on Department’s website.

Note: Examination scheme and mode shall be as prescribed by the
Examination Branch, University of Delhi, from time to time.
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Generic Elective- 3.3(GE-3.3): Investing in Stock Markets

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES

OF THE COURSE

Course Credits Credit distribution of the Eligibility Pre-
title & course criteria requisite
Code ] - of the

Lecture | Tutorial | Practical/ course (if
Practice any)
GE 3.3- 4 3 1 0 Pass in XII | NIL
Investing
in Stock
Markets

Learning Objectives

The course aims to familiarize the students with the skills required to operate in the
stock market. They can learn the trading mechanism of the stock exchanges.

Learning outcomes
After completion of the course, learners will be able to:

1. Evaluate the investment environment as well as risk & return
framework.

2. Conduct fundamental analysis to identify under-priced/overpriced
securities.

3. Conduct technical analysis to make buy and hold decisions in the stock
market. 4. Describe the functioning of Indian Stock Market.
5. Analyse mutual funds as an investment alternative.

SYLLABUS OF GE 3.3

Unit 1: Basics of Investing (9 hours)

Basics of investment & investment environment. Concept of risk and return, Risk and
return trade-off, Types of investing and investors. Avenues of investments - Equity
shares, Preference shares, Bonds & Debentures, Insurance schemes, Mutual funds,
Index funds, ETF. Security markets - primary Market, secondary Market and
derivative market. Responsible Investment.

Unit 2: Fundamental Analysis (9 hours)

Top-down and bottom-up approaches, Analysis of international & domestic
economic scenario, industry analysis, company analysis (quality of management,
financial analysis: both annual and quarterly, income statement analysis, position
statement analysis including key financial ratios, cash flow statement analysis, EBIT,
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capital gearing ratio, return on investment, return on equity, EPS and DPS analysis,
Industry market ratios: operating profit ratio, net profit ratio, PE, PEG, price over
sales, price over book value, dividend yield, earning yield, debt equity ratio, eva).
Understanding the shareholding pattern of the company.

Unit 3: Technical Analysis (9 hours)

Trading rules (credit balance theory, confidence index, filter rules, market breadth,
advances vs declines) and charting (use of historic prices, simple moving average and
MACD, basic and advanced interactive charts). Do’s & Don’ts of investing in
markets.

Unit 4: Indian Stock Market (9 hours)

Primary Markets (IPO, FPO, Private placement, OFS), Secondary Markets (cash
market and derivative market: Futures and Options), Market Participants: stock
broker, investor, depositories, clearing house, stock exchanges. role of stock
exchange, stock exchanges in india BSE, NSE and MCX. Security market indices:
Nifty, Sensex and sectoral indices, Sources of financial information. Trading in
securities: Demat trading, types of orders, using brokerage and analyst
recommendations.

Unit 5: Investing in Mutual Funds (9 hours)

Concept and background of mutual funds: advantages, disadvantages of investing in
mutual funds, types of mutual funds- open-ended, close-ended, equity, debt, hybrid,
index funds, exchange traded funds and money market funds. Factors affecting the
choice of mutual funds. CRISIL mutual fund ranking and its usage. Calculation and
use of Net Asset Value.

Exercises:

The learners are required to:

1. Compute risk and return of various investment alternatives using excel
spreadsheet.

2. Estimate the value of equity stocks of at least 2 listed companies by applying
principles of fundamental analysis.

3. Extract historical prices and volumes of equity stocks of any two companies.
Predict their price movements using appropriate methods of technical analysis.

4. Extract all the forms and documents required for listing of a public company on
the Stock exchange. Prepare a report on the activities performed by a Merchant
Banker for launching an Initial Public Offer.

5. Pick any three mutual funds and compare them on the basis of their risk
parameters, portfolio holdings and historical return.
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Suggested Readings:

e Chandra, P. (2017). Investment Analysis and Portfolio Management: Tata
McGraw Hill Education, New Delhi.

e Chaturvedi S., Kaur G., Singh A. & Kaur J. (2021). Investing in Stock Markets.
Scholar Trust Press.

e Kevin, S. (2022). Security Analysis and Portfolio Management: PHI Learning,
Delhi.

e Kumar V., Kumar N., & Sethi R. (2021). Investing in Stock Markets. Ane Books.

e Pandian, P. (2012). Security Analysis and Portfolio Management. New Delhi:
Vikas Publishing House.

e Ranganatham, M., & Madhumathi, R. (2012) Security Analysis and
Portfolio Management: Pearson Education, India.

e SinghJ. K. & Singh A. K. (2017). Investing in Stock Markets. Delhi: A. K.

Publications, Delhi.

Tripath V. & Pawar N. (2022). Investing in Stock Markets: Taxmann Publications.

Note: Suggested readings will be updated by the Department of
Commerce and uploaded on Department’s website

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.



Generic Elective- 3.4(GE-3.4): Financial Statement Analysis
CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE
COURSE

Course Credits | Credit distribution of the course | Eligibility Pre-
title & criteria requisite of
Code Lecture | Tutorial | Practical/ th‘_’ course
(if any)
Practice
GE 3.4 - 4 3 1 0 Pass in NIL
Financial XII
Statement
Analysis

Learning Objectives

The course aims to enable the student to analyse and interpret the financial
statements and related footnotes of publicly traded companies.

Learning outcomes
After completion of the course, learners will be able to:

1. Describe the meaning of financial statements as per Companies
Act, 2013. 2. Discuss the techniques of financial statements analysis.
3. Compute the financial ratios using spreadsheets.

4. Examine the cash position of companies using the cash flow
statements. 5. Analyse the financial performance of companies
using ratio analysis.

SYLLABUS OF GE-3.4
Unit 1: Introduction (9 hours)

Introduction to financial statements ,Uses & Limitations of Financial Statements, users
of accounting information, an overview of Financial statements as per companies
act,2013, Balance sheet, Statement of Profit and Loss, Cash Flow statement,
Statement of changes in Equity, Notes to the accounts, Significant accounting
policies,. Brief introduction of accounting standards.

Unit 2: Techniques of financial statements analysis (9 hours)

Comparative and common-size statements: horizontal and vertical analysis,
trend analysis.

Unit 3: Ratio analysis (9 hours)

Ratio analysis and interpretation: liquidity, solvency, profitability, activity and
market ratios; Du Pont analysis.
Unit 4: Cash Flow Analysis (9 hours)
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Importance and objective of understanding a firm's cash flows, Structure of Cash
flow statement: Financing, investing and operating activities, Preparation of Cash
Flow statement as per AS 3 (revised) and Ind AS 7.

Unit 5: Financial Statement analysis — Real-life case work (9 hours)

Analysis of financial statements (Income Statement, Balance sheet, Cash flow
statement) of any two listed companies of similar market capitalization from the same
sector/industry using spreadsheets. Use Ratio analysis and Industry averages to draw
inferences about the company’s financial health.

Exercises:

The learners are required to:
1. Download soft copies of annual reports of public listed companies & analyse
the financial statements.
2. Prepare the comparative & common size financial statements for three years of
at least two listed companies.
3. Compute accounting ratios to analyse the operating efficiency, solvency,
profitability and liquidity position of any company from its financial statements.
4. Analyse & interpret the cash position of companies using the cash flow
statements. 5. Analysis & interpret the financial ratios of select companies on the
basis of their financial statements.

Note: Students should be encouraged to use spreadsheets for practical

exercises. Suggested Readings:

e Gupta, A. (2018). Financial Accounting for Management - An Analytical
Perspective. Delhi: Pearson Education.

e Lal, J., & Gauba, S. (2018). Financial Reporting and Analysis. Delhi:
Himalaya Publishing House.

e Myer, J. N. (1965). Financial Statement Analysis. USA: Prentice-Hall.

e Penman, S.H. (2013). Financial Statement Analysis. Singapore: Tata McGraw
Hill.

e Subramanyam, K. R., & Wild, J. J. (2014). Financial Accounting — A
Managerial Perspective. Delhi: Prentice Hall of India.

e Tulsian, P. C., Tulsian, B., & Tulsian, T. (2022). Analysis of Financial Statements.
New Delhi/NCR: Tcom Prints.

e Tulsian, P. C., Tulsian, B., & Tulsian, T. (2022). Corporate Accounting. New
Delhi: S. Chand Publication.

e Tulsian, P. C., Tulsian, B., & Tulsian, T. (2022). Financial Management. New
Delhi: S. Chand Publication.

Note: Suggested readings will be updated by the Department of Commerce and

uploaded on Department’s website.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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B. Com. (Prog.)

Discipline Specific Course- 3.1(DSC-3.1): Business Statistics

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES
OF THE COURSE

Course | Credits Credit distribution of the Eligibility Pre
title course criteria requisite
& of the
Code Lecture | Tutorial Practical/ course
Practice (if any)
DSC - 4 3 1] 1 Pass in NIL
3.1: XII
Business
Statistics

Learning Objectives

The course aims to develop amongst the learners the ability to summarize, analyse
and interpret quantitative information for business decision making.

Learning outcomes

After completion of the course, learners will be able to:

1. Examine and interpret various descriptive properties of statistical data.

2. Identify probability rules and concepts relating to discrete and continuous random
variables to answer questions within a business context.

3. Analyse the underlying relationship between variables and perform predictive
analysis using regression models.

4. Analyse the trends and tendencies over a period through time series
analysis.

5. Apply index numbers to real life situations.

SYLLABUS OF DSC-3.1
Unit 1: Descriptive Statistics (9 hours)

Measures of Central Tendency: Concept and properties of averages including
Arithmetic mean, Median and Mode.

Measures of Dispersion: An overview of Range, Quartile Deviation and Mean
Deviation; Standard deviation; Variance and Coefficient of variation.
Moments: Computation and significance; Skewness; Kurtosis.

Unit 2: Probability and Probability Distributions (15 hours)
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Theory and approaches to probability; Probability Theorems: Addition and
Multiplication; Conditional probability and Bayes’ Theorem.

Expectation and variance of a random variable.

Discrete Probability distributions: Binomial and Poisson (Properties and
Applications). Normal distribution: Properties of Normal curve; Computation of
Probabilities and Applications.

Unit 3: Simple Correlation and Regression Analysis (12 hours)

Correlation Analysis: Meaning and types of Correlation; Correlation Vs Causation;
Pearson’s coefficient of correlation (computation and properties); Probable and
standard errors; Rank correlation.

Regression Analysis: Principle of least squares and regression lines; Regression
equations and estimation; Properties of regression coefficients; Relationship between
Correlation and Regression coefficients; Standard Error of Estimate.

Unit 4: Time Series Analysis (6 hours)

Time Series Data; Components of time series; Additive and Multiplicative models.
Trend analysis; Fitting of trend using principle of least squares — linear and second-
degree parabola.

Shifting of Origin and Conversion of annual linear trend equation to
quarterly/monthly basis and vice-versa.

Unit 5: Index Numbers (3 hours)

Meaning and uses of index numbers.

Construction of Index numbers: Methods of Laspeyres, Paasche and Fisher’s
Ideal index. Construction and Utility of Consumer Price Indices; BSE
SENSEX, and NSE NIFTY.

Practical Exercises: 30 hours

The learners are required to:

Observe and apply the concepts of descriptive statistics in real life situations.
Practice basic calculations in statistics using spreadsheets and try to use it for solving
subject related assignments.

Conduct a small primary research/survey in groups and analyse the data using
statistical tools discussed in the class (Examples: Buying behaviour, Motivation,
Stress, Brand aspects, Sales Projections, Impact of advertisements etc).

Conduct a statistical experiment to estimate the probability of any event occurring in
future.

Analyse the relationship between different factors affecting the demand for any
product. Predict future demand of the product using regression analysis.

Analyse the past price movement in any equity stock using trend analysis.

Construct a hypothetical index that is representative of large cap stocks listed

on NSE.
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Suggested Readings:

e Anderson, D. R. (2019). Statistics for learners of Economics and Business.
Boston: Cengage Learning.

e Douglas A. L., Robert D. M., & William G. M. (2022). Basic Statistics for
Business and Economics. Mc-Graw-Hill International editions.

e Gupta, S. C. & Gupta, L. (2018). Business Statistics, Mumbai: Himalaya
Publishing House.

e Gupta, S. P., & Gupta, A. (2018). Business Statistics.: Statistical Methods. New
Delhi: S. Chand Publishing.

e Hazarika, P. A. (2012). Textbook of Business Statistics. New Delhi: S.
Chand Publishing.

e [cvine, D. M., Krehbiel, C., & Berenson, L. (2009). Viswanathan. Business
Statistics — A First Course. Pearson Education.

e Levin R., Rubin D. S., Rastogi S., & Siddqui M. H. (2017). Statistics for
Management. London: Pearson Education.

e Mark L. B., Bernard M. B., David M. L., Kathryn A. S., & David F. S. (2020).
Basic Business Statistics. Pearson.
e Murray R. S., Larry J. S. (2017). Statistics. Tata McGraw Hill edition.
e Siegel, O. F. (2016). Practical Business Statistics. Cambridge Academic
Press.
e Thukral, J. K. (2021). Business Statistics, New Delhi: Taxman Publication.
e Tulsian, P.C., Jhunjhunwala B. (2020). Business statistics. S. Chand
Publishing.
e Vohra, N. D. (2017). Business Statistics. New Delhi: McGraw-Hill
Education India.

Note: Suggested readings will be updated by the Department of
Commerce and uploaded on Department’s website.

Note: Examination scheme and mode shall be as prescribed by the Examination

Branch, University of Delhi, from time to time.
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Discipline Specific Course- 3.2(DSC-3.2): Financial Management

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES
OF THE COURSE

Course Credits Credit distribution of the Eligibility Pre
title course criteria requisite
& Lecture | Tutorial Practical/ of the
Code Practice course
(if any)
DSC -3.2: 4 3 0 1 Pass in NIL
Financial XI1
Management

Learning Objectives

The course aims to enable students to acquire knowledge of principles and
practice of financial management.

Learning outcomes

After completion of the course, learners will be able to:

1. Analyse the conceptual framework of financial management and get an insight into
the concept of time value of money, and risk and return.
2. Estimate cash flows for projects, and evaluate their profitability using capital
budgeting techniques.
3. Estimate the cost of capital; and critically analyse different capital structure theories
and factors affecting capital structure decision of a firm.
4. Analyse different theories of dividend and factors affecting dividend policy.

e

SYLLABUS OF DSC-3.2

Unit 1: Financial Management: An Overview (3 hours)

Estimate working capital requirements of a firm, and device optimum credit policy
for a firm.

Nature, scope and objectives of financial management. An overview of time value of

money, risk and return.
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Unit 2: Capital Budgeting Decision (12 hours)

The Capital Budgeting Process, Cash Flow Estimation, Different techniques of
capital budgeting: Payback Period Method, Discounted Payback Period Method,
Accounting Rate of Return, Net Present Value (NPV), Internal Rate of Return (IRR),
Profitability Index

Unit 3: Cost of Capital and Financing Decision (15 hours)

Cost of Capital: Estimation of components of cost of capital: Method for calculating
cost of equity, cost of retained earnings, cost of debt and cost of preference capital,
Weighted Average Cost of Capital (WACC). Incremental (Marginal) cost of capital.
Capital Structure- Theories of capital structure (Net Income, Net Operating Income,
MM Hypothesis, Traditional Approach). Operating, Financial and Combined
Leverage. EBIT-EPS Analysis. Determinants of Capital Structure

Unit 4: Dividend Decision (6 hours)

Theories for relevance and irrelevance of dividend decision for corporate valuation-
MM Approach, Walter’s Model, Gordon’s Model, Determinants of dividend policy

Unit 5: Working Capital Decision (9 hours)

Concepts of working capital, operating & cash cycles, risk-return trade off, working
capital estimation, receivables management.

Note: Use of Spreadsheet should be encouraged for doing basic calculations,
quick understanding, problem solving and giving students subject related
assignments for their internal assessment purposes.

Practical Exercises 30 hours

The learners are required to:

1. Compute risk and return of various investment alternatives using excel
spreadsheet.

2. Estimate cash flows for a hypothetical Start-up. Using excel, evaluate the project’s
profitability by employing capital budgeting evaluation techniques.

3. Extract data from financial statements of different firms/financial databases and
estimate the cost of capital using appropriate software.

4. Extract historical data and evaluate different dividend policies followed by
companies of specific industries.

5. Estimate working capital requirements for any two companies belonging to
different industries and compare them.
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Suggested Readings:

Brealey, R. A., Myers S. C., Allen F., & Mohanty P. (2020). Principles of

Corporate Finance. McGraw Hills Education.

Khan, M. Y. & Jain, P. K. (2011). Financial Management: Text, Problems and
cases. New Delhi: Tata McGraw Hills.

Kothari, R. (2016). Financial Management: A Contemporary Approach. New

Delhi: Sage Publications Pvt. Ltd.

Maheshwari, S. N. (2019). Elements of Financial Management. Sultan Chand & Sons.
Maheshwari, S. N. (2019). Financial Management — Principles & Practice. Sultan
Chand & Sons.

Pandey, I. M. (2022). Essentials of Financial Management. Pearson.

Rustagi, R.P. (2022). Fundamentals of Financial Management. New Delhi: Taxmann
Pub. Pvt. Ltd.

Sharma, S. K. and Sareen, R. (2019). Fundamentals of Financial Management. New
Delhi: Sultan Chand & Sons ( P) Ltd.

Singh, J. K. (2016). Financial Management: Theory and Practice. New Delhi:
Galgotia Publishing House.

Singh, S. & Kaur, R. (2020). Fundamentals of Financial Management. New

Delhi: SCHOLAR Tech Press.

e Tulsian, P.C. & Tulsian, B. (2017). Financial Management. New Delhi: S. Chand.

Additional Resources:

Chandra, P. (2019). Financial Management: Theory and Practice. New Delhi:

Tata McGraw Hills.

Ross, S. A., Westerfield, R. & Jefferey, J. (2017). Corporate Finance. Tata McGraw
Hills.

Srivastava, R. & Mishra, A. (2011). Financial Management. U.K.: Oxford

University Press.

Van Horne, J. C. & John, W. (2008). Fundamentals of Financial Management.
Pearson Education.

Note: Suggested readings will be updated by the Department of Commerce and
uploaded on Department’s website.

Note: Examination scheme and mode shall be as prescribed by the
Examination Branch, University of Delhi, from time to time.
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Discipline Specific Course- 3.3(DSC-3.3): Principles of Marketing

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES
OF THE COURSE

Course Credits Credit distribution of the Eligibility Pre
title course criteria requisite
& of the
Lecture | Tutorial Practical/
Code course
Practice (if any)
DSC -3.3: 4 3 1 0 Pass in NIL
Principles XII
of
Marketing

Learning Objectives

The objective of this course is to provide basic knowledge of concepts,

principles, tools and techniques of marketing and to provide knowledge about
various developments in the marketing.

Learning outcomes

After completion of the course, learners will be able to:

1. Discuss

basic

concepts

of marketing,

marketing philosophies
and environmental conditions affecting marketing decisions of a firm.

2. Describe the dynamics of consumer behaviour and process of market
selection through STP stages.
3. Analyse the process of value creation through marketing decisions
involving product development.
4. Analyse the marketing decisions involving product pricing and

its distribution.
5. Explore marketing decisions

draft promotion mix strategies.

SYLLABUS OF DSC-3.2

involving product promotion,

and

Unit-1: Introduction to Marketing and Marketing Environment (9 hours)

Introduction to Marketing: Meaning, Scope and Importance; Marketing

Philosophies; Marketing Mix for goods and services.

Marketing

Environment:

Need for studying marketing environment;

Micro environmental factors- company, suppliers, marketing intermediaries,
customers, competitors, publics; Macro environmental factors — demographic,
economic, natural, technological, politico-legal and socio- cultural.
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Unit-2: Consumer Behaviour and Market Selection (9 hours)
Consumer Behaviour: Need for studying consumer behaviour; Stages in Consumer buying
decision process; Factors influencing consumer buying decisions.

Market Selection: Market Segmentation: Concept and Bases. Market Targeting,
Product Positioning — concept and bases.

Unit-3: Product Decisions and New Product Development (9 hours)

Product Decisions: Concept and classification; Levels of Product. Product mix; Branding-
concept, types, significance, qualities of good brand name; Packaging and Labeling-types and
functions; Product support service; New product development process; Product life cycle —
concept and marketing strategies.

Unit-4: Pricing Decisions and Distribution Decisions (9 hours)

Pricing Decisions: Objectives, Factors affecting price of a product; Pricing methods
and strategies.

Distribution Decisions: Channels of distribution- types and functions. Factors affecting choice
of distribution channel; Distribution logistics decisions.

Unit-5: Promotion Decisions and Developments in Marketing (9 hours)

Promotion Decisions: Communication process; Importance of Promotion. Promotion
mix tools: Distinctive characteristics of advertising, personal selling, sales promotion,
public relations, and direct marketing.

Developments in Marketing: Sustainable Marketing, Rural marketing, Social
marketing Digital marketing — an overview.

Exercises:
The learners are required to:

1. Submit a report on any one marketing aspect of
an organisation/group/cell/society/unit/department operating in your College/Institute.

2. Choose any company engaged in sustainable marketing and prepare a presentation of the
analysis of its marketing mix. Propose changes to enhance its marketing mix.

3. Describe and analyse the STP strategy of a multinational company of your choice.

4. With reference to the concept of levels of a product examine the marketing strategy of any
company which has customized the augmented product and has gained customer satisfaction.

5. Visit two bank branches (one being a public sector and the other being an international
bank branch) and meet the PRO/ manager or a suitable staff member. Outline the key
elements of the marketing strategy pursued by the branch managers and compare the
implementation of the same. Prepare a report about these observations with a critical analysis
of the same.
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6. Analyse the distribution strategy of any product of your choice.

7. Draft promotion mix strategy for a hypothetical newly floated fine dining restaurant.

*Note: These are suggestive exercises.

Suggested Readings

Baines et al. (2021). Fundamentals of Marketing. Oxford University Press
Etzel, M. J., Walker, B. J., Stanton, W. J., & Pandit, A. (2010). Marketing.
McGraw Hill.

Jain, P & Singhal, N. (2021). Principles of Marketing. Delhi: Scholar Tech Press.
Kapoor, N. (2021). Principles of Marketing. Prentice Hall of India.

Kotler, P., Armstrong, G., & Agnihotri, P. (2018). Principles of Marketing.
Pearson Education. Indian edition.

Kotler, P., Chernev, A., & Keller, K. L. (2022). Marketing Management. United
Kingdom: Pearson Education.

Levy, M. & Grewal, D. (2022). Marketing. United States: McGraw-Hill
Education.

Mamoria C.B. & Bhatacahrya, A. (2022). Marketing Management. Delhi: Kitab
Mahal.

Sharma, K. & Aggarwal S. (2021). Principles of Marketing. Delhi: Taxmann

Publications.

Note: Suggested readings will be updated by the Department of Commerce
and uploaded on Department’s website.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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COMMERCE BASED B.A. (PROG.)

B.A. Programmes with Commerce (Entrepreneurship and Small Business)

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credits Credit distribution of the Eligibili Pre-
title & Code course ty requisite
] ] criteria | of the course
Lecture | Tutorial | Practical/ (if any)
Practice

BAC: 4 3 1 0 Pass in Studied
Discipline XII Fundamentals
(ESB)-A3: of
Contemporary Entrepreneurs
Policy and hip
Institutional Frame (BAC: Discipli
work (Non- A2
Major/Major) ne (ESB) —A2)
BAC: DSC - 4 3 1 0 Pass in NIL
3: Business Laws X11
(Major)

Discipline Core- A3(BAC: Discipline (ESB)-A3): Contemporary Policy

and Institutional Framework (Non-Major/Major)

Learning Objectives

The purpose of this paper is to acquaint students with various contemporary

policies and institutional framework that support entrepreneurial promotion.

Learning outcomes

After completion of the course, learners will be able to:

1. Discuss the Micro, Small and Medium Enterprises Development Act, 2006
Summarize and be well-versed with the changing face of MSME in the light

of liberalized economic policy.

3. Describe the legal framework governing MSMEs.
4. Discuss the government support system for entrepreneurial options, and describe

the working of promotional programmes for SMEs
5. Evaluate the various marketing and financial support systems.

SYLLABUS OF BAC: Discipline (ESB)-A3

Unit I: Introduction (9 hours)

Micro, Small and Medium Enterprises Development Act (MSMEDA), 2006; Definitions
of MSME, institutional support for SMEs; Provisions pertaining to the promotion
and development of MSME.
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Unit II: Policy Perspective Changes (9 hours)

Changing context of the MSMEs in the era of liberalization, privatization and
globalization; Changing perception on competitiveness and quality issues; Changing
face of marketing strategy of products of MSMEs; government schemes for SMEs in
India.

Unit III: Legal Framework and SMEs (9 hours)

Provisions of various laws applicable to SMEs, (objectives, definition and salient
provisions of industrial, commercial and labor laws applied to SMEs), need for a
comprehensive legal framework for SME sector.

Unit I'V: Support System and SMEs (9 hours)

Promotional programmes for SMEs, evaluation of institutional support system for
SMEs operating in the country; Support for entrepreneurship through skill
development programmes of government.

Unit V: Marketing and Financial Support System (9 hours)

Institutions for promoting entrepreneurial training and development- objectives,
schemes of incentives- financial and non-financial incentives; Training needs of
existing entrepreneurs (particularly First generation entrepreneurs); Support for
enhancing marketing, production, and export performance.

Suggested Readings

e Nanda, K. C. (1999). Credit and Banking: What Every Small Entrepreneur
(and Banker) Must Know. SAGE Publications Pvt. Limited.

e Verma, J. C., & Singh, G. (2002). Small Business and Industry: A Handbook
for Entrepreneurs. Sage Publications..

Additional Resources
Peters, B. G., & Zittoun, P. (2016). Contemporary approaches to public policy.
Theories, Controversies and Perspectives. UK: Palgrave Macmillan.

Exercises:
The learners are required to:

1. Identify the recent developments in Micro, Small and Medium Enterprises
sector.

List down the latest government schemes for SMEs.

Describe and discuss the legal framework governing MSMEs.

Evaluate the institutional support system for SMEs.

Identify and evaluate different financial and non-financial incentives available
for promotion of entrepreneurship.

Nk W

Note: Suggested readings will be updated by the Department of Commerce
and uploaded on Department’s website.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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DISCIPLINE SPECIFIC CORE- 3.1(DSC-3.1): BUSINESS LAWS (MAJOR)

Learning Objectives

To impart basic knowledge of the important business laws relevant for the inception
and conduct of general and business activities with relevant case laws.

Learning outcomes
After completion of the course, learners will be able to:

1. Understand and analyse basic aspects of contracts for the formation of the
contracts

2. Explore various modes of discharge of contract.

3. Analyse the remedies available for breach of contract

4. Comprehend the provisions of the special contracts viz. Indemnity, guarantee,
bailment, and pledge

5. Review various concepts of the contract of agency.

SYLLABUS OF BAC: DSC-3.1
Unit 1: Introduction to the Law of Contracts (18 hours)

Contract — meaning, characteristics and kinds. Essentials of a valid contract - Offer
and acceptance, consideration, contractual capacity, free consent, the legality of
objects. Void agreements, Quasi Contracts.

Unit 2: Discharge of Contracts (7 hours)

Meaning, Modes of discharge- performance, mutual consent, supervening impossibility,
lapse of time, operation of law, breach of contract

Unit 3: Remedies for breach of contract (3 hours)

Rescission, damages, quantum meruit, suit for specific performance, suit for injunction.

Unit 4: Special Contracts-1 (9 hours)

Contract of Indemnity and Guarantee: Meaning of Indemnity, difference between
indemnity and guarantee, nature and extent of surety’s liability, rights of surety,
discharge of surety, Contract of Bailment & Pledge: Pledge by non-owner.

Unit 5: Special Contracts-2 (8 hours)

Contract of Agency: Modes of creation of agency, extent of agent’s authority,
rights and duties of agents, personal liability of agent, termination of agency.

Exercises:

The learners are required to:
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1. Enlist real-life examples to differentiate between offer and invitation to an offer
and acceptance.
2. List out some recent cases of supervening impossibility and discharge of contract. 3.
Enumerate different types of damages available under different breach of
contract situations.
4. Prepare a list of gratuitous and non-gratuitous bailment contracts entered into daily
life. 5. Observe from your environment how principal-agent relationships get created in
different situations.

Suggested Readings:

e Dagar, I. and Agnihotri, A. (2020). Business Law: Text and Problem. 1st
edn. India: SAGE Publications Pvt. Ltd.

e Singh, A. (2016). Company law. India: Eastern Book Company, Lucknow.

e Sharma, J.P. and Kanojia, S. (2018). Business Laws. Ist edn. Bharat Law House
Pvt Ltd.

e Tulsian, P.C. (2006). Business law. 3rd edn. New Delhi: Tata McGraw-Hill Pub.

Co.
e Jagota, R. (2022). Business Law. Ist edn. Scholar Tech Press.

Additional Resources
e Kuchhal, M.C. and Kuchhal, V. (2013). Business law. New Delhi: Vikas Publication Ltd.
® Arora, S. (2022). Business Laws. 10th edn. India: Taxmann Publications Private Limited.

e Sharma, J.P. and Kanojia, S. (2015). Vyavsayik Sanniyam. Hindi Madhyam
Karyanvaya Nideshalaya, Delhi University. (For Hindi)

Note: Suggested readings will be updated by the Department of Commerce
and uploaded on Department’s website.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,
University of Delhi, from time to time.
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A. Programmes with Commerce (Accounting and Finance)

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF

THE COURSE
Course Credits Credit distribution of the Eligibility | Pre-requisite
title & Code course criteria of the course
(if any)
Lecture | Tutorial | Practical/
Practice
BAC: 4 3 1 0 Pass in Studied
Discipline XII Fundamentals of
(A&F)- Investment
A3: Investment Analysis (BAC: Discipline
and Business
Valuation (A&F) —A2)
(Non-Major/Major)
BAC: DSC -3: Business 4 3 1 0 Pass in NIL
Laws (Major) XII

Discipline Core- A3(BAC: Discipline (A&F)-A3): Investment Analysis

and Business Valuation (Non-Major/Major)

Learning Objectives

The course aims to equip the student with valuation techniques for different
financial instruments for investments.

Learning outcomes

After completion of the course, learners will be able to:

(1) Explain the basic concepts related to investment, risk and return.
(2) Understand the technique of fundamental analysis.

(3) Apply the technique of technical analysis.
(4) Estimate the bond pricing and equity valuation.
(5) Evaluate different approaches to valuation of an asset.
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SYLLABUS OF BAC: Discipline (ESB)-A3
Unit 1: Introduction (9 hours)

Introduction to Investments; Objectives of Investments; Basics of Risk and Return:
Concept and calculation of risk and returns, Application of standard deviation, coefficient
of variation, the concept of beta; Systematic Vs Unsystematic risk (Inflation Risk, Interest
Rate Risk, Credit Risk, Maturity Risk, Liquidity Risk, reinvestment risk); impact of taxes
and inflation on returns; financial assets vs real assets; Market participants - Investors,
Speculators, hedgers and arbitrageurs.

Unit 2: Fundamental Analysis (9 hours)

Top-down and bottom-up approaches, Analysis of international & domestic
economic scenario, Industry analysis, Company analysis (Quality of management,
financial analysis: Both Annual and Quarterly, Income statement analysis, position
statement analysis including key financial ratios, Cash flow statement analysis, EBIT,
Capital gearing ratio, Return on Investment, Return on Equity, EPS and DPS analysis,
Industry market ratios: Operating Profit Ratio, Net Profit Ratio, PE, PEG, Price over sales,
Price over book value, Dividend Yield, Earning Yield, Debt- Equity Ratio, EVA).
Understanding the Shareholding pattern of the company.

Unit 3: Technical Analysis and Efficient Market Hypothesis (9 hours)

Introduction to Technical Analysis; Strengths and weakness of Technical Analysis;
Dow Theory; Elliott Wave theory; Charting the historical prices (Bar Chart, Line Chart,
Point and figure chart, candlestick charts, triangles); Price patterns; Support and
resistance level; Weakness and shortcomings of Technical Analysis. Introduction to
Efficient Market Hypothesis (EMH); Forms of efficient Markets (An Overview).

Unit 4: Basics of Equity & Bond Valuation and Portfolio Management (9 hours)

Bond fundamentals; bond valuation; estimation of bond yield; Investment in shares;
Intrinsic value of shares; Valuation of shares — dividend discounting models, Price
earning approach of equity valuation. Introduction to Portfolio, Portfolio diversification,
calculation of portfolio risk and return (2 securities only).

Unit 5: Business Valuation (9 hours)

Introduction to Valuation: Approaches to Valuation, Discounted Cash Flow,
Relative Valuation, Role of valuation; Discounted Cash-flow Valuation: Estimating
discount rates, cost of equity, cost of equity to cost of capital; Valuation of an asset
with guaranteed cash flows, introducing uncertainty into the valuation.

Exercises:
The learners are required to:

1. Calculate risk and return of an asset using the spreadsheet.
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2. Conduct fundamental analysis of top five companies listed on the national stock
exchange.

3. Use technical analysis tool in predicting price movements through line charts, bar
charts, candle and stick charts, etc. of top five companies listed on the national stock
exchange.

4. Estimate bond pricing of select five companies who have recently issued bonds in
india.

5. Analyse financial instruments in case of select five companies listed in bombay
stock exchange for overvaluation and undervaluation.

Suggested Readings:

e Bodie, Z., Kane, A., Marcus, A. J., & Mohanty, P. (2019). Investment. New Delhi:
Tata McGraw Hill Education.

e Chandra, P. (2017). Investment Analysis and Portfolio Management. New Delhi:
Tata McGraw Hill Education.

e Damodaran, A. (2006). Valuation, Security Analysis for investment and Corporate
Finance. New Delhi: Wiley India Pvt. Ltd.

e Kevin, S. (2014). Security Analysis and Portfolio Management. New Delhi:
PHI Learning.

e Koller, T., Goedhart, M., & Wessels, D. (2020). Valuation: Measuring and
Managing the Value of Companies. USA: Mckinsey & Company.
e Kumar V., & Nangia, R. S. (2017). Investing in Stock Markets. Delhi: Ane Books.
e Pandian, P. (2012). Security Analysis and Portfolio Management. New Delhi:
Vikas Publishing House.

e Ranganatham, M., & Madhumathi, R. (2012). Security Analysis and
Portfolio Management. Delhi: Pearson Education.
e Singh J.K. and Singh A.K. (2017). Investing in Stock Markets. Delhi: A K
Publications. @ Tulsian, P. C., Tulsian, B., & Tulsian, T. (2022). Analysis of
Financial Statements. New Delhi/NCR: Tcom Prints.

e Tripathi V., & Pawar N. (2019). Investing in Stock Markets. Delhi:
Taxmann Publications.

Additional Readings:

e Study Material of the Institute of Company Secretary of India for the
Professional Programme Course on “Valuation and Business Modelling”.

e Study Material of the Institute of Cost Accountants of India for the
“Strategic Performance Management and Business Valuation”.

Note: Suggested readings will be updated by the Department of Commerce
and uploaded on Department’s website.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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B.A. Programmes with Commerce (BANKING AND INSURANCE)

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credi | Credit distribution of | Eligibility cri Pre-
title & Code ts the course teria requisite
of the
Lectu | Tutori | Practic course (if
re al al/ any)
Practic
e
BAC: 4 3 1 0 Pass in XII Studied
Discipline Introduction
(B&I)-A3: to Banking
Regulatory Fram (BAC: Disci
E;"V(;;l;urance pline
(Non- (B&I) — A2)
Major/Major)
BAC: DSC - 4 3 1 0 Pass in XII NIL
3: Business Laws
(Major)

Discipline Core- A3(BAC: Discipline (B&I)-A3): Regulatory Framework
of Insurance (Non-Major/Major)
Learning Objectives

The course aims to impart knowledge about the legal aspects and laws governing
Insurance sector both life and non- life.

Learning outcomes

After completion of the course, learners will be able to:

1. Discuss The Indian Contract Act, 1872.

2. Discuss The Consumer Protection Act, 2019

3. Describe the main provisions of IRDA Act, 1999
4. Interpret LIC Act, 1956 and General Insurance Business (Nationalisation) Act, 1972.

5. Develop insights on Miscellaneous insurances; and discuss The Marine Insurance
Act, 1963 and The Motor Vehicle Act, 1938.
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SYLLABUS OF BAC: Discipline (B&I)-A3

Unit 1: The Indian Contract Act, 1872 (9 hours)

Nature of an agreement, essentials of a valid contract, classifications of contracts. Contract
of Agency: Agent’s duty towards Principal, Principal’s duty towards Agent. Effect of
Agency on contract with third party.

Unit 2: The Consumer Protection Act, 2019 (9 hours)

Important definitions, extent and coverage of the Act, objects of the Act, Protection
of Consumer’s interest, Consumer’s Rights and Responsibilities, Machinery for
consumer grievance redressal, Procedure for filing the complaint, Rights and Relief
of Consumers, Insurance Ombudsman Scheme.

Unit 3: Insurance Regulatory and Development Authority Act,1999 (9 hours)

Definitions, coverage and objects of the Act; Salient features of IRDA,1999;
Establishment and incorporation of Authority; Duties, power and functions of
Authority, Composition of Fund, Power of Central Government under the Act,
Protection of Consumer interest under IRDA,1999. Establishment of Insurance
Advisory Committee.

Unit 4: Insurance Legislations (9 hours)

Salient provisions of Insurance Act, 1938; Life Insurance Corporation Act,
1956: establishment and incorporation, constitution and functions of the corporation;
Constitution of Tribunals; The General Insurance Business (Nationalisation) Act, 1972,
definitions and salient features. Brief introduction of Marine, fire, water, motor, health
insurances etc.

Unit 5: Miscellaneous Insurances (9 hours)

The Marine Insurance Act 1963: definitions and scope, salient features, Motor Vehicle

Act, 1938: features, definitions, policies and other provisions of the Act. Legal aspects
of other miscellaneous insurances like crop, property, liability, annuities, commercial
vehicle insurances etc.

Exercises:
The learners are required to:

1. Analyse the major provisions of The Indian Contract Act, 1872.

Analyse the major provisions of The Consumer Protection Act,

2019.

Analyse the major provisions of IRDA Act, 1999.

4. Spread awareness amongst consumers about the legal aspects of insurance

by disseminating the knowledge and information learned in the course

Interpret the various case laws pertaining to the insurance- life and non-life.

6. Perform role play, group discussion, case study on various settlements of
insurance claims.

7. Analyse the salient features of different insurance contracts offered in the
market,

(O8]
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Suggested Readings:

Bhatiya, N. (2018). Insurance & Risk Management, New Delhi: Pinnacle Learning.

Chaturvedi D.D. & Mittal, A. (2021). Banking and Insurance, New Delhi:
Scholar Tech Press.

Farooqi, A.W. (2018). Principle and Practice of Insurance. New Delhi:
Wisdom Publication.

Gupta A. (2018). Banking & Insurance, New Delhi: A.K. Publications.

Kumar, S. (2019). Fundamentals of Insurance & Risk Management. New Delhi:
JSR Publication.

Sethi, J. & Bhatiya, N. (2019). Elements of Banking and Insurance. New Delhi:
PHI learning Pvt. Ltd..

Additional Resources:

e Banking and Insurance Law and Practice, The Institute of Company Secretaries of
India, New Delhi, 2020.

e Imam, A. (2016). Principles and Practice of Life Insurance in India. New Delhi:
Anmol Publications Pvt. Ltd.

e Singh, I. & Katyal, R. (2019). Insurance Principles and Practice. New Delhi:
Kalyani Publishers.

e Loomba, J. (2017). Risk Management and Insurance Planning. New Delhi: PHI
Learning Private Limited.

Note: Suggested readings will be updated by the Department of Commerce
and uploaded on Department’s website.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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B.A. Programmes with Commerce (ADVERTISING, SALES PROMOTION AND
SALES MANAGEMENT)

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credit | Credit distribution of the | Eligibility | Pre-requisite of
title & s course the course (if
Code criteria any)
Lectur | Tutoria | Practical
e | /
Practice
BAC: 4 3 1 0 Pass in Studied
Discipline X11 Marketing
(ASPSM)- Communicatio
A3: Advertisi n
ng e
(Non- (BAC: Discipli
Major/Major) he
(ASPSM) — A2)
BAC: DSC - 4 3 1 0 Pass in NIL
3: Business XI1
Laws (Major)

Discipline Core- A3(BAC: Discipline (ASPSM)-A3): Advertising (Non-
Major/Major)
Learning Objectives

The objective of the course is to familiarize the students with the basic concepts of advertising.
They will be able to learn the insights of advertising: preparing an advertising message,
selecting an appropriate medium and evaluation of an advertising campaign.

Learning outcomes
After completion of the course, learners will be able to:

1. Describe the concepts, objectives and budgeting methods of advertising used
in marketing.

2. Demonstrate advertising message using various advertising appeals and elements
of advertising used by the marketers for promoting their brands in the market

3. Identify the major media decisions, media choice and scheduling.
4. Discover the role and types of advertising agency.
5. Describe the methods of measuring advertising effectiveness and role of ASCI

in maintaining the ethical nature of advertising.
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SYLLABUS OF BAC: Discipline (ASPSM)-A3

Unit 1: Introduction to Advertising (9 hours)

Nature and importance; Types of advertising; Setting of advertising
objectives: communication and sales objectives, DAGMAR approach; Setting of
advertising budget.

Unit 2: Advertising Message (9 hours)

Advertising Message- Advertising appeals; Elements of print and broadcast advertising

copy.
Unit 3: Advertising Media (9 hours)

Types of Advertising Media- strengths and limitations; Factors influencing
selection of advertising media; Media Scheduling.

Unit 4: Advertising Agency (9 hours)

Concept; Types of an Advertising Agency; Functions of an Advertising
Agency; Compensation

Unit 5: Evaluating Advertising Effectiveness (9 hours)

Communication and Sales effects; Methods of measuring advertising
effectiveness; Ethical Aspects of Advertising in India; Role of Advertising
Standards Council of India (ASCI).

Exercises:
The learners are required to:

1. Create an advertising budget for a hypothetical advertising
campaign.
2. Perform a content analysis of various advertising campaigns to:
a. identify the objective of an advertisement forming part of an advertising
campaign.
find out the target audience of a campaign.
c. prepare a report on various media options used in a campaign.
d. prepare a report on message strategy and copy elements used in the
campaign.
Select a product to develop an advertising campaign for it.
Evaluate the advertising appeals of certain top brands.
5. Assess the merits and demerits of different forms of media used in
advertising.
Prepare a list of advertising agencies along with their strategies.
7. Analyse case studies on evaluating the effectiveness of advertising campaigns.

P w

o
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Suggested Readings:

e Belch, G. E., Belch, M.A., & Purani, K. (2009). Advertising and Promotion:
An Integrated Marketing Communications Perspective, McGraw Hill Education.

e Gupta, R. (2018). Advertising, Scholar Tech Press.
e Sharma, K. (2018). Advertising: Planning and Decision Making, Delhi:

Taxmann Publication Pvt. Ltd.
ADDITIONAL RESOURCES:
e Kapoor, N. (2008). Advertising and Personal Selling, Pinnacle.

e Shah, K. & D’Souza, A. (2008). Advertising and Promotions: An IMC
Perspective, McGraw Hill Education.

Note: Suggested readings will be updated by the Department of Commerce
and uploaded on Department’s website.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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B.A. PROGRAMMES WITH COMMERCE (HUMAN RESOURCE MANAGEMENT)

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credits Credit distribution of the Eligibility Pre-
title & Code course criteria requisite of
the course (if
Lecture | Tutorial | Practical any)
y
/
Practice
BAC: 4 3 1 0 Pass in XII Studied
Discipline Organizational
(HRD)- Behavior
A3: Human (BAC: Discipl
Resource ine
Development
(Non- (HRM) - A2)
Major/Major)
BAC: DSC - 4 3 1 0 Pass in XII NIL
3: Business
Laws (Major)

Discipline Core- A3(BAC: Discipline (HRM)-A3): Human
Resource Development (Non-Major/Major)
Learning Objectives

The course aims to make students understand the various aspects of human
resource development and its contribution in the organization.
Learning outcomes
After completion of the course, learners will be able to:
1. Discuss the evolution of HRD
2. Analyse the importance of HRD strategies in organisations
3. Interpret the relevance of HRD models
4. Assess the importance of training and development needs in the organisation.

SYLLABUS OF BAC: Discipline (HRM)-A3

Unit 1: Introduction (9 hours)

Human Resource Development (HRD) - concept, components, evolution, need
and significance, difference between human resource management and human
resource development, Role of HR manager, contemporary issues in HRD.

Unit 2: Strategies in HRD (13 hours)
Concept of Strategic HRD, HRD Interventions-Performance Appraisal, Potential Appraisal,

Performance Coaching and Feedback, Career Planning, Training, Rewards,
Employee Welfare schemes and Work Life balance, Roles of HR Developer.
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Unit 3: Conceptual models for HRD (9 hours)

Learning and HRD, Models and Curriculum of HRD, Principles of Learning for an
Individual and Group, Transactional Analysis (TA), Behavioural Modelling and Self
Directed Learning.

Unit 4: Training and Development Methods for HRD (14 hours)

Concept and Importance, Assessing Training Needs, Designing and Evaluating Training
& Development Programmes, On the job and off the job methods of Training and
development such as lecture Method, apprenticeship, internship, special projects, committee
assignments, Simulation techniques (Role Play, Business games, Case study), Vestibule
Training, Programmed Instruction and Sensitivity Training.

Exercises:
The learners are required to:

1. Discuss the evolution and contemporary issues in HRD.

2. Analyse various HRD interventions used by firms.

3. Analyse different conceptual models for HRD.

4. Explore new ways of training and development.
Suggested Readings:

e Chabbra, T. N.(2016). Human Resource Management: Concepts and Issues. Dhanpat
Rai and Co. Publications.

e Durai, P.(2016). Human Resource Management (2nd ed.). New Delhi. Pearson
Education.

e Qraig, R. L. & Bittel, L. (1976). Training and Development Hand Book, New
Delhi: McGraw-Hill.

o ILO, Teaching and Training Methods for Management Development Hand Book,
1984, New York: McGraw-Hill.

e Kapur, S. (1999). Human Resource Development and Training in Practice. New
Delhi: Beacon Books.

e Mondy, A., Wayne & Martocchio, J. J. (2016). Human Resource Management (14t
Ed.). Pearson Education Publications.

e Nadler, L. (1980). Corporate Human Resource Development. New York: Van
Nostrand Reinhold, ASTD .

e Padmalita R. & Kalyani, M. (2009). Human Resource Development and
Organisational Effectiveness, New Delhi: Excel Books.

® Rao, T.V. (1995). Human Resource Development, New Delhi: Sage Publications.

Note: Suggested readings will be updated by the Department of Commerce
and uploaded on Department’s website.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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B.A. Programmes with Commerce (COMMERCIAL LAWS AND CORPORATE

GOVERNANCE)
CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF
THE COURSE
Course Credits Credit distribution of the Eligibility Pre-
title & Code course criteria requisite of
the course (if
any)
Lecture | Tutorial | Practical/
Practice
BAC: 4 3 1 0 Pass in XII Studied
Discipline Cyber
(CLCG)- Crimes and
A3: Intellectual P Laws
roperty - Disci
Rights-I (Non- (BAp(l:i.neD -
Major/Maj
ajor/Major) (CLCG) - A2)
BAC: DSC - 4 3 1 0 Pass in XII NIL
3: Business Laws
(Major)

Discipline Core- A3(BAC: Discipline (CLCG)-A3): Intellectual
Property Rights -1 (Non-Major/Major)

Learning Objectives

The course aims to impart knowledge of intellectual property rights, IPR related issues
and rationale behind IPR protection with a focus on Patent Law and Trademark Law
and its role in new age business.

Learning outcomes
After completion of the course, learners will be able to:

1. Discuss the concept of intellectual property and IP rights.

2. Describe different types of intellectual properties.

3. Discuss Indian Patent Law.

4. Comprehend patent infringement and remedies thereof.

5. Discuss the concept of trademark and its registration procedure.
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SYLLABUS OF BAC: Discipline (CLCG)-A3
Unit 1: Introduction to IP Rights (6 hours)

Concepts of property and Intellectual Properties; Meaning, Types and Theories of IPR,
need for protection of IPR, Importance & Benefits of IPR, Financial value of IPRs,
commercial transactions in the intellectual property sphere, IPR Concerns in Cyber
Space, Issue of Piracy.

Unit 2: Types of Intellectual Properties (6 hours)
Different Types of Intellectual Properties - Copyrights, Trademarks, Patents, Designs,
Utility, Models, Trade secrets & Geographical Indications.

Unit 3: Indian Patent Law (9 hours)

Meaning, Nature & Role of Patent, Objectives of Patenting; Duration of Patents,
Conditions of Patent-ability, Types & Procedure of Patent Applications, Revocation of
Patents, Surrender of Patents, Patent Search, Patent Agents- Qualification and Procedure
of Registration.

Unit 4: Patent Infringement- Meaning and Remedies (9 hours)

Meaning & Classification; Exceptions to Infringement, Justification of Patent
infringement, Compulsory Licensing, Parallel Imports, Revocation of patents, Civil and
Criminal Remedies, Reliefs in Suits for Infringement, Patent Authorities, Controller
General of Patents, Patent Examiners, [IPAB-Intellectual Property Appellate Board)

Unit 5: Trademarks (15 hours)

Meaning & Need of Protection of Trademark, Concept of Well-Known Trademark
and Permitted use, Difference from Collective Marks & Certification Mark; Trademark
Search, Registration Procedure and Grounds of Refusal, Duration and Renewal of
Trade Mark Registration, Infringement and exceptions to Infringement; Assignment
and Transmission, Position of Unregistered Trademark. Domain Name and Cyber
Squatting.

Exercises:
The learners are required to:

1. List out concerns of IPR in cyber space with contemporary examples

2. Discuss the importance of different types of intellectual properties.

3. Prepare a list of patentable and non-patentable items on the basis of conditions
of patentability

4. Prepare a summary of at least five cases of patent infringement in
India

5. Prepare a list of different fees charged for Trademark applications

6. Prepare a list of points which are required to be considered while adopting a Trademark.

55



Suggested Readings:

e Wadehra, B. L. (2011). Law Relating to Intellectual Property. Delhi: University
law Publishing Co. Pvt. Ltd.

e Chakravarty, R., & Gogia, D. Chakravartys. (2014). Intellectual property law:
IPR. New Delhi: Ashoka Law House.

e R. Radhakrishnan. (2018). Intellectual Property Rights: Text and Cases, Excel
Books India.

e M. Venkataraman. (2015). An Introduction to Intellectual Property Rights.

e Aplin, T. & Davis, J. (2017). Intellectual Property Law: Text, Cases and
Materials, Oxford University Press.

e Narayanan, P. (2022). Intellectual Property Law, Eastern Law House.

e N. Pandey & D. Khushdeep, (2014). Intellectual Property Rights, PHI Learning
Pvt. Ltd.

e Ahuja, V.K. (2017). Intellectual Property Rights in India,
LexisNexis.

Additional References

e Bentley, L., Sherman, B., Gangjee, D. & John