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NAAC“A” Grade

Syllabus 2018-2019

./ Pt. Ravishankar Shukla University, Ralpur Chhattisgarh, India
Estd-1964 — recognized by UGC U/s 2(f) and 12 (B)

S. No. | Department Pg. No.

1 School of Studies in Ancient Indian History Culture 1-44
and Tourism and Hotel Management
2 School of Studies in Anthropology 45-135
3 School of Studies in Biotechnology 136-190
4 School of Studies in Chemistry 191-245
5 Swami Vivekanand Memorial School of Studies in 246-263
Comparative Religion, Philosophy and Yoga

6 School of Studies in Computer Science & IT 264-355
7 School of Studies in Economics 356-400
8 School of Studies in Electronics and Photonics 401-491
9 School of Studies in Environmental Science 492-523
10 School of Studies in Geography 524-561
11 School of Studies in Geology and WRM 562-611
12 School of Studies in History 612-701
13 School of Studies in Law 702-874
14 School of Studies in Library & Information Science 875-900
15 School of Studies in Life Science 901-988
16 School of Studies in Literature and Languages 989-1205
17 Institute of Management 1206-1233
18 School of Studies in Mathematics 1234-1291
19 University Institute of Pharmacy 1292-1405
20 School of Studies in Physical Education 1406-1479
21 School of Studies in Physics and Astrophysics 1480-1527
22 School of Studies in Psychology 1528-1652
23 School of Regional Studies and Research 1653-1723
24 School of Studies in Sociology & Social Work 1724-1815
25 School of Studies in Statistics 1816-1838
26 Institute of Teacher Education 1839-1972
27 Centre for Women’s Studies 1973-1989
28 Renewable Energy Technology & Management 1990-2003
29 Centre for Basic Sciences 2004-2209
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INSTITUTE OF MANAGEMENT
PT. RAVISHANKAR SHUKLA UNIVERSITY, RAIPUR

TWO YEAR M.B.A. (FULL TIME) PROGRAMME

COURSE STRUCTURE
Academic Session: 2018-19

FIRST SEMESTER MARKS
External Internal Total
111 Management Concepts and 70 30 100
Process
112 Organisational Behavior 70 30 100
113 Quantitative Methods 70 30 100
114 Managerial Economics 70 30 100
115 Accounting for Managers 70 30 100
116 Information Technology with 70 30 100
Computer Lab Work
117 Environment and Management 70 30 100
118 Business Legislations 70 30 100
119 Industry Based Project & Viva-I 70 30 100
900
SECOND SEMESTER
121 Managerial Communication 70 30 100
122 Management Science 70 30 100
123 Human Resource Management 70 30 100
124 Financial Management 70 30 100
125 Marketing Management 70 30 100
126 Production Management 70 30 100
127- Research Methodology 70 30 100
128 Business Ethics & Indian Ethos 70 30 100
129 Industry Based Project& Viva -II 70 30 100
900
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THIRD SEMESTER MARKS

231 Organizational Effectiveness & Change 70 30 100
232 International Business 70 30 100
233 Management Information System 70 30 100

» Specialization -Group A: MARKETING (COMPULSORY)

234 Marketing Research & Consumer 70 30 100
Behavior

235 Sales & Advertising Management 70 30 100

236 Industrial & Service Marketing 70 30 100

* Specialization Group B (4ny One Group is to be Opted )

FINANCE

237F. Security Analysis and Portfolio Mgt. 70 30 100

238F. Management of Financial Services 70 30 100

HUMAN RESOURCE MANAGEMENT

237H. Human Resource Development 70 30 100

238H. Legal Framework of HRM 70 30 100

SYSTEM

237 S. System Analysis & Design 70 30 100

238 S. RDBMS & SQL Concepts 70 30 100

239 TRAINING REPORT & VIVA 70 30 100
900

Do
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FOURTH SEMESTER MARKS

241. Strategic Management 70 30 100
242. Retailing Management 70 30 100
243 Corporate Social Responsibility 70 30 100

» Specialization- Group A : MARKETING (COMPULSORY)

244 International Marketing 70 30 100

* Specialization -Group B :( Any One Group is to be Opted)

FINANCE

245F International Financial Mgt. 70 30 100

246F. Project Planning, Analysis & Mgt 70 30 100

HUMAN RESOURCE MANAGEMENT

245H. Compensation Management 70 30 100

246H. Mgt. of Industrial Relations 70 30 100

SYSTEM

245S. Business Process Re-Engineering 70 30 100

& ERP

2468S. Fundamentals of Computer Architecture 70 30 100

600
Note:

1. Specialization Group B has three functional specializations in the area of Finance
HRM and System. Out of these three specializations. any one as a whole is to be
opted. First two papers from the opted specialization are to be studied in the third
semester and remaining two papers are to be studied in the fourth semester.

S

Comprehensive viva will be based on all the subjects studied during all the
semesters.

e
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MBA - FIRST SEMESTER (Session: 2018-2019)

MANAGEMENT CONCEPTS AND PROCESS (FT-111)
Concepts, nature. scope . significance. functions and principles of management ,historical
evolutions of management thoughts
Management Process, System Approaches to Management
*  Planning-concepts, components and steps involved in planning process, MBO, Individual
and Group Decision Making.
*  Organizing- principles . centralization, decentralizations, delegation, employees’
empowerment, line & Staff Authority, Different types of organization structures, staffing.
« Directing and Coordinating Assumptions in directing, Principles of Directing, .
« Controlling, nature, scope, functions, steps and control techniques.

Suggested Readings:
1. Stoner and Freeman, Management, Prentice Hall, N. Delhi.
Koontz, O' Donnell Wechrich, Principles of Management, McGraw Hill, New York.

()

L]

Peter F. Drucker, The Practice of Management, Allied Publishers.

4, Massie, Essentials of Management, AITBS, New Delhi.
5. Terry and Franklin,Principles of Management, AITBS, New Delhi.
6. Agrwal, R.D.Organisation and Management- TMH, New Delhi

ORGANISATIONAL BEHAVIOUR (FT-112)

*  Understanding Human Behavior, Individual Differences, Personality, Attitudes, Values,
Emotional Intelligence.

* Intra-personal Processes: Sensation, Perception, learning, Motivation. Inter-personal
Process, stress management.

* Leadership, Socialization, Counselling, Mentoring.

* Group Behavior -Intra-group and Inter-group processes and behaviour,  Team
Development and Team Functioning

* Conflict Management - Intra and Inter personal conflict.

Suggested Readings:

|. Luthans Fred, Organisational Behaviour..New York, McGraw Hill.
2. Robbins S.P., Organisational Behaviour, New Delhi, PHL

3. Singh, Dalip, Emotional Intelligence at Work, Response Books, Sage

4. Davis Keith, Human Behaviour at Work, TMH. New Delhi

5. Pareek Udai, Organisational Behaviour, Oxford, IBH, Mumbai

6. Hersey Paul and Blanchard, Management of Organisational
Behaviour, Prentice Hall of India, New Delhi.

7. Uma Shekharan, Organisation Behaviour, TMH, New Delhi.

8. Dwivedi. R.S. Human Relations and Organisational Behaviour,

Galgotia, New Delhi.

QUANTITATIVE METHODS (FT-113)

+  Mathematical basis of Managerial Decision: Functions A.P. & G.P. and their Managerial
Applications, Matrices, Markov chains.
+  Frequency Distributions and their Analysis - Measures of Central Tendency and
Dispersion.
*  Probability Theory and Probability Distributions — Binomial, Poisson, Normal and
exponential
4

o
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Correlation and Regression Analysis (Linear)
Index Numbers, Time Series Analysis and Forecasting.

Suggested Readings:

&

2.
3

Chadha, N.K. Statistics for Behavioural and Social Scientists, Reliance Publishing
House. Delhi.

Gupta, S.P. and Gupta M.P. Business Statistics, New Delhi. Sultan Chand.
Kazmier, L.J. and Pohl. N.F. Basie Statistics for Business and Economics, New
York., McGraw Hill.

Levin Richard [ and Rubin David S. Statistics for Management, New Jersey,
Prentics Hall Inc.

Terry, Sineich, Business Statistics by Examples. London, Collier Macmillan
Publishers.

Roy, “Business Statistics”, Pustak Bhawan. Allahabad.

Sharma. J. K. Business Statistics, Pearson Education Pte. Ltd.

MANAGERIAL ECONOMICS (FT-114)

Nature and Scope of Managerial Economics, Fundamental Concepts in Managerial
Economics, Role and Responsibilities of Managerial Economist.

Law & Nature of Demand. Demand Determinants, Demand Forecasting, Demand
Function, Elasticity of Demand, Consumer Surplus. Law of Returns and Production
Functions and cost output relations, Market structure.

Price-output decisions under different market conditions -  Perfect and Imperfect
Competition, Monopoly, Maonopolistic Competition, Oligopoly. Non-Price
Competition, Price Discrimination.

Balance of Payment, Concept and measurement of National Income, Gross Domestic
Savings, Gross Domestic Capital Formation.
Nature and Concept of Profit, Theories of Profit, Business Fluctuations and Trade
Cycles, Impact of Trade Cycle on Society.

Suggested Readings:

Adhikary,M. Business Economics., New Delhi, Excel Books.

Baumol, W_.J. Economic Theory and Operations Analysis, New Delhi, Prentice Hall
Inc.

Chopra, O.P.. Managerial Economics, New Delhi, Tata Mcgraw Hill.

Keat Paul G & Philips K.Y. Young, Managerial Economics, Prentice Hall, New Jersey.
Koutsoyiannis, A, Modern Micro Economics, New York, Macmillan.

Milgrom, P and Roberts J. Economics, Organisation and Management. Englewood
Cliffs, New Jersey, Prentice Hall Inc.

Mehta P.L., Analysis, Problems & Cases, Sultan Chand & Sons, New Delhi.

ACCOUNTING FOR MANAGERS (FT-115)
Financial Accounting — Concept, Importance and Scope, Generally Accepted Accounting
Principles, Preparation of Financial Statements with special reference to analysis of a
Balance Sheet and Measurement of Business Income
Financial Statement Analysis - Ratio Analysis, Funds Flow Analysis, The Statement of
Cash Flows
Management Accounting — Concept, Need, Importance and Scope: Basic Concepts in
Cost Accounting — Material, Labour, Overheads, Job and Process Costing.
Budget and Budgetary Control, Types of Budget — Flexible Budget, Cash Budget.

1

v

i
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Costing for Decision-making, Standard Costing, Cost Volume Profit Analysis,
Responsibility Accounting.

Suggested Readings :

Anthony R N and Reece J S. Accounting Principles, Homewood, Lllinois, Richard D.
Irwin.

Bhattacharya S K and Dearden J. Accounting for Management : Text and Cases. New
Delhi, Vikas.

Heitger, L E and Matulich, Serge. Financial Accounting. New York, McGraw Hill.
Hingorani. N L. and Ramanathan, A.R. Management Accounting., New Delhi, Sultan
Chand.

Horngren. Charles etc. Principles of Financial and Management Accounting.
Englewood Cliffs, New Jersey, Prentics Hall Inc.

Needles, Belverd, etc. Financial and Managerial Accounting. Boston, Houghton Miffin
Company.

Vij, Madhu. Financial and Management Accounting. New Delhi, Anmol
Publications.

Information Technology (FT-116)

Introductions to Computers- Hardware, Software, System software, Application software
and packages, Introduction to embedded software

Fundamentals of Operating System, DOS, Windows, Introduction to DBMS Concepts
and integration of applications, Basics of data processing, Data hierarchy, Data file
structures ,Emerging Communication Technologies

Commonly used software Packages like Microsoft Word, Microsoft Excel, Microsoft
Power Point, Tally etc.

Types of Network- LAN, WAN and MAN, Introduction to Electronic Commerce and
Electronic Business

Introduction to World Wide Web- Internet Operations- Internet Browsers and Business
Websites, Use of Search Engines and Google Applications, Use of internet as a medium
of marketing, Managerial issues in reaching consumers / organizations through internet.
Lab Work: The students are required to acquire the knowledge to deal in the following
areas: MS-OFFICE, Oracle, Tally

Suggested Readings

2
3.

Burch, John and Grudnitski Gary. Information Systems : Theory and Practice, New
York, John Wiley.

David, Van Over. Foundations of Business Systems. Fort Worth, Dryden.

Eliason, A.L. On-Line Business Computer Applications., Chicago, Science Research
Association.

Estrada, Susan. Connecting to the Internet. Sebastopol, C A, O’Reilly.

John. Moss Jones, Automating Managers : the implications of Information
Technology for Managers. London, Pinter.

Long, L.. Computers, Englewood Cliffs, New Jersey, Prentice Hall Inc.

Summer, M. Computers Concepts and Uses., Englewood Cliffs, New Jersey, Prentice-

Hall Inc.
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ENVIRONMENT AND MANAGEMENT (FT-117)

*  Business Environment: Nature, Scope and its relevance in Management Decision
Making.

»  State Participation in Business. Interaction between Government and Business, Socio-
Cultural and Political Environment and its effect on Business.

+  Government Control over price and distribution; Consumer Protection Act (CPA), New
Industrial Policy of the Government, Monetary and Fiscal Policy.

» Industrial Ecology, Environmental Management System : EMS Standards, ISO 14000.
Environmental Accounting and Auditing, Clearance/Permissions for establishing industry

«  GATT/WTO origin and main section of WTO Agreement, Patents, IPRS, Industrial
Pollution — Air., Water, Land Pollution and its effects on Business, Environmental Ethics.

Suggested Readings :

1. Francis Cherumilam, Business Environment, Himalaya Publishing House
Adhikari, M., Economic Environment of Business

Gupta, D., Indian Government & Politics

Ghosh P.K. & Kapoor, G.K. Business & Society

K.Aswathapa, Essential of Business Environment, PHI

Sidiqui. Saleem, Business Environment, Pearson Education Pte. Ltd

EF R

BUSINESS LEGISLATIONS (FT-118)

* The Indian Contract Act 1872, Essentials of a valid contract, Void agreements,
Performance of Contracts & its remedies, Quasi-contracts. Agency, Bailment, Pldge,
Guarantee and Indemnity.

*  An overview of The Negotiable Instruments Act 1881. Holder-in-Due Course,
Arbitration.

+  The Companies Act, 1956 : Nature and Types of Companies. Formation. Memorandum
and Articles of Association, Prospectus Allotment of Shares, Winding Up. .

*  Consumer Protection Act and I'T Laws.

«  An Overview of Labour Legislations in India like Industrial Dispute Act, Trade Union
Act, Employee (Workmens') Compensation Act.

Suggested Readings :

Tuteja S.K. Business Law For Managers, New Delhi, Sultan Chand.

Kapoor, N. D. Mercantile Law.

Datey, V. D. Business and Corporate Laws, Taxman

Padhi, P. K., Legal Aspects of Business, PHI

Kuchhal, M. C., Business Laws, Vikas Publishing House

Pandit, M. S. and Pandit, Sobha., Business Law, Himalaya Publishing House

Grover and Kapoor, Company and Business Law, S. Chand

NV AW~

Industry Based Project — I (FT-119)

Students will prepare Industry Based Projects individually on the basis of topics allotted to them.
The Industry Based Project submitted by the students will be evaluated by the external

examiner and viva will be based on the Project.

I3
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MBA - SECOND SEMESTER (Session: 2018-2019)

MANAGERIAL COMMUNICATION (FT-121)
Importance and Nature of Business Communication, Channels and Media of Communication,
Communication Networks, Effectiveness of Communication ; Process of Communication
Barriers to Communication; Writing Business Reports
Oral Communication, Resume preparations, public speaking and negotiations skills; Legal aspects of
Business Communication
Listening Skills, Presentation Skills. Non Verbal Communication

Feedback Skills, Interview skills, Counselling Skills, Communication on Disciplinary Matters, Group

Discussion and Meetings.

Suggested Readings :

1.

L P2

-

Bowman, Joel P and Branchaw, Bernadine P. Business Communication : From Process to
Product, Dryden Press, Chicago.

Hatch, Richard.:Communicating in Business., Science Research Associates, Chicago.

Murphy, Herta A and Peck, Charrles E. Effective Business Communications, Tata Mc Graw Hill,
New Delhi.

Pearce, C Glenn etc. Business Communications : Principles and Applications, John Wiley, New
York.

Treece, Maira. Sucessful Business Communications, Allyn and Bacon Boston.

Bahal, Sushil. Business Communication, Sage Publication

Rao, N. and Das R. P., Communication Skills, Himalaya Publishing House

MANAGEMENT SCIENCE (FT-122)

Management Science — Basic Concepts and its Role in Decision Making, Linear Programming:
Formulation, Graphical Method, Simplex Method, Concepts of Duality, Post Optimality Analysis.
Integer Programming , Branch and Bound Algorithm, Transportation and Assignment Models,
Routing Problems, Sensitivity Analysis.

Queuing Theory; Inventory Management Techniques

PERT and CPM, Decision Theory and Decision trees.

Game Theory; Simulation, Markow Analysis, Goal programming.

Suggested Readings :

1.

v s W

Gould, F.J.etc. Introduction to Management Science. Englewood Cliffs, New Jersey, Prentice Hall
Inc.

Mathur, K and Solow, D. Management Science, Englewood Cliffs, New Jersey, Prentice Hall Inc.
Narag A.S. Linear Programming and Decision Making. New Delhi, Sultan Chand.

Sharma. J.K. Operations Research : Theory and Applications. New Delh, Macmillian India Ltd.
Taha, H.A. Operations Research — An Introduction. New York, Mc Millan.

Theirouf, R J and Klekamp, R.C. Decision Making Through Operations Research, New York,

John Wiley.

HUMAN RESOURCE MANAGEMENT (FT-123)

Concepts and Perspectives on Human Resource Management; Evolution and Philosophy of Human
Resource Management, HR challenges in changing environment

Human Resource Policy and Planning: Human Resource records and Audit, Job Analysis. Methods of
. Job Analysis, Description , Job specification.

Recruiting and Selecting Human Resources ,Placement , and Induction,

Manpower Training and Development, Performance Appraisal and Potential Evaluation: Job
Evaluation, Wage Determination and Compensation management.

Employees’ Welfare; Industrial Relations & Trade Unionism; Grievance Management, Exit Policy

and Implications.
| - 8
D
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Suggested Readings :

1.

2

— 0o N L kL

Das, R.P. Management of Industrial Relations, Varanasi, MTC

Rao, N and Das R.P. Cases in Human Resource Management, Himalaya Publishing House,
Mumbai.

Aswathappa, K. Human Resource and Personnel Management Tata McGraw Hill, New Delhi.
De Cenzo, D.A. & Robbins § P. Human Resource Management, New York, John Wiley.

Guy, V & Mattock J. The New International Manager. London, Kogan Page.

Holloway, J. ed. Performance Measurement and Evaluation. New Delhi, Sage.

Monappa, A. & Saiyadain M. Personnel Management., New Delhi, Tata Mc-Graw Hill.
Dwivedi, R.S. HRM in Indian Organisation, New Delhi, Galgotia.

Pareek, Udai. Designing & Managing Human Resource System, New Delhi, Oxford Pub. Co.

. Stone, Lloyed and Leslie W.Rue, Human Resource and Personnel Management Richard D. Irwin,

Lllionis.

. Vohra, N. D. Quantitative Techniques for Managers

FINANCIAL MANAGEMENT (FT-124)

Financial Management: An Overview, Acquisition of funds, allocation of funds and allocation of
income, Nature and Scope, Profit Maximisation v/s Wealth Maximisation, Financial levarage,
Operating leverage.

Capital Budgeting : Concept and Significance, Derivative of Cash flow in a Capital Budgeting
Situation, Techniques and methods of capital budgeting, conflicts between NPV and IPR, Cost of
capital.

Working Capital Management: overview, Management of Cash, Accounts receivables and
inventories, Financing current assets. Cash Management Models.

Retained earnings and Dividend Policy, Types of Dividend, Dividend Theories, Dividend Practices in
India. Bonus Shares

Sources of Long Term and Short-term Finance, Capital Structure Theories and Factors.

Suggested Readings :

SRR R R

Hampton John. Financial Decision Making. Englewood Cliffs, New Jersey, Prentice Hall Inc.

Van Horner, James C. Financial Management and Policy, New Delhi, Prentice Hall of India.
Winger, Bornard and Mohan, Nancy. Principles of Financial Management, New York, Macmillan
Publishing Company.

J.C. Van Horne, Fundamentals of Financial Management, PHI. New Delhi.
Weston Brigham, Managerial Finance, McGraw Hill, New York

.M. Pandey, Financial Management, Vikas Pub.House. New Delhi.

P. Chandra, Financial Management, TMH, New Delhi.

S.C. Kuchhal, Financial Management, Chaityna Publishing House, Aligarh.

R.M. Srivastava, Financial Decision Making, Himalaya Publishing House, Mumbai.

MARKETING MANAGEMENT (FT-125)

Marketing: Concept, Nature and scope. Marketing Environment Ps of Marketing, BCG Matrix
Marketing Information & Research, Market Segmentation and Targeting, Buying Behaviour,
Understanding Consumer & Industrial Markets

Product Decisions- Types of Product, Product mix, Product Life Cycle, New Product Development
Stages, Branding and Pricing Methods, Factors Influencing Pricing Decisions, Packaging , CRM
including Concept of Relationship Marketing

Channel Management, Sales Management, Promotion Management .

Marketing Control. Specific Marketing Issues : Rural Marketing, Retail Marketing, Marketing of E-
Business. Consumerism, Globalisation, Green Marketing, Brand ; Meaning and role ., Brand Building
strategies.

Suggested Readings :

L,
Z

Philip Kotler, Marketing Management Analysis. PHI, New Delhi.
R.S. Davar, Modern Marketing Management. Universal Book Sellers, New Delhi.

L 9
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Stanton & Futrell, Fundamentals of Marketing, McGraw Hill, New York.

McCarthy, Basic Marketing, Universal Book Sellers, New Delhi.

Ramaswamy. V.S. [, Marketing Management : Analysis, Planning: Implementation & Control,
Macmillan, Chennai.

Philip Kotler & Armstrong Jr., Principles of Marketing : PHI, New Delhi.

Ramswamy V.S. & Nama Kumari, S, Marketing Management Planning, Implementation &

Control, McMillan India Ltd.

PRODUCTION MANAGEMENT (FT-126)

Meaning, Nature, Significance and Scope / Role / Functions of Production Management,
Relationship with other Management Functions, Different Production Systems : Continuous and Mass
Production Intermittent Production, Batch / Job-Shop Production

Product Design , Plant Location, Plant Layout, .

Production Planning and control, Capacity Planning, Scheduling and Sequencing in the Context
of Continuous and Intermittent Systems. TQM & SQC.

Materials Management -Value Analysis, Waste and Scrap Disposal, Classification  and
Codification, Standardisation,  Variety Reduction, Material Handling, JIT.

Work study, Methods Study, Work Measurement, Industrial Safety and Safety Management,
Maintenance Management.

Suggcstcd Readings :

SUEREN he, G =

Adam, E E & Ebert, RJ. Production & Operation Management., New Delhi, PHL

Paneerselvam, Production Management, PHI

Ashwathapa, Production & Operations Management

Chunawala and Patel, Production Management

Buffa, E.S. Modern Production Management, John Wiley (New York).

Chary S.N. Production and Operations Management, New Delhi, TMH.

Dilworth, James B. Operations Management : Design, Planning & Control for Manufacturing &

Services, Singapore, Mc Graw Hill.

RESEARCH METHODOLOGY (FT-127)

Concepts of Research, Scientific Approach to Research, Types of Social Science Researches..
Research Process and Planning for Research, Formulation of Research Problem,

Research Designs — Exploratory, Descriptive and Experimental Research Designs, Sampling Design,
Sources and Methods of Data Collection, Observation Design, Interviewing for Research,
Formulation of Questionnaire.

Scaling Techniques, Techniques of Data Analysis (including Statistical Techniques) like ANOVA,
Awareness of Software Packages relevant to Management Researches

Interpretation of Data and Drawing Inferences, Research Report Writing, Research Publications.
Applications in Marketing Research with special reference to Product Research, Service Research,
Advertising Research and Sales Research.

Suggested Readings :

oo L) b —

Bernet, Roger : Management Research, 11LO.

Kothari, C. R. Research Methodology, New Age International

Fowler, Floyd J.Jr., Survey Methods, Sage Pub.

Salkind, Nell J., Exploring Research., Prentice Hall, NJ.

Dwivedi, R.S. Research Methodology in Behavioural Sciences- McMillian.

BUSINESS ETHICS AND INDIAN ETHOS (FT-128)

*  Ethics: Nature, Scope , Purpose . Importance of Ethics and moral Standards. Religion and
ethics, Source of Ethics, Ethics and Management system .Ethical issues and Analysis in
management. Personal Framework for ethical choices, Values.

@\W 10
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*  Business Ethics: Scope . Need. Importance, Factors influencing Business Ethics, Ethical
Theories, Morality and ethics, Valve based organization . Fthical pressure in individual in
organization.

* Management Ethics: Business Ethics and society, Society expectations from business, Values for
Managers, Cultural Contradictions, Spirituality and leadership,

* Ethics in Business Functions: Marketing, Finance, Human Resource and Production,
Environmental Ethics, Gender issues ecological consciousness,

*  Business Ethos: Interaction between ethos, morality and law, Characteristics, Principles and issues

of Business Ethos, Social Responsibility of Business Corporate Governance and Ethics.
Suggested Reading
1. S.K.Chakraborty Human Response in Organisation : Towards the
Indian Ethos : TMH, New Delhi.

2. J. Petrick and J. Quinn Management Ethics: Integrity at work
3. S.K. Chakraborty QWL and Managing by Human Values -— TMH, New Delhi.

Industry Based Project - 11
FT- 129

Students will prepare industry based projects individually on the basis of topics allotted to them.

The Industry Based Project submitted by the students will be evaluated by the
external examiner and viva will be based on the Project.

11
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MBA - THIRD SEMESTER (Session: 2018-2019)

ORGANISATIONAL EFFECTIVENESS AND CHANGE (FT-231)

An overview of Organisational structure, Behavioural implication of organizational structure, factors
influence in designing organizational structure and job design. Organizational Effectiveness-
Approaches, need and significance

Organisational development- nature, goals, process , Diagnosis methods and intervention
mechanisms

Organizational change- need, factors, change agents, resistance and approaches to manage changes.
Organisational conflicts — causes, nature measures to resolve organisational conflicts.
Organisational culture and climate, organizational learning, power and politics in the organization,

integration and control.
uggested Readings

. S. P Robbins Organisational Theory PHI , New Delhi

2. S.P.Robbins Organisational Behaviour PHI, New Delhi

3. F.Luthans , Organisational Behaviour TMH, New Delhi

4. R.S. Dwivedi .Organisational Behaviour and Human Relations
McMillan, New Delhi.

5. Uma Sekharan. Organisational Behaviour, TMH, New Delhi.

5. French and Bell, Organisational Development, PHI, New Delhi.

INTERNATIONAL BUSINESS ( FT —232)

« Basics of International trade, Trade Theories, Porter’s Generic Strategies: Global Entry Strategies;
Balance of Payment Instruments of trade policy: tariffs, quotas; Indias Foreign Trade policy .

« Institutional set-up for export promotion in India, salient features of the current EXIM policy . Export
procedure documentation. Multinationals ( MNCs) in India: Role of Multinationals in the
development of developing countries, Export promotion policies.

«  Problems and Prospects of Indian Businesses in abroad, Anti — Dumping Duties. regulatory
framework of International Trade, Policy and Performance of export zones and EOU , Export
Incentives.Foreign Investments in India: Foreign Direct Investment (FDI) and Foreign Institutional
Investment(FII) .

«  Dxport marketing : Indian and Global context; WTO: Origin of WTO., Implications of enforcement
of WTO on Indian Business.

+ Trade agreement pertaining to trade in goods and services .Multilateral Environmental agreement
(MEAs)..International trade blocks , NAFTA, ASEAN, SAARC, EU, WTO and dispute settlement
mechanism.

Suggested Reading :

1. Francis Cherunilam, International Business

2. Cherunilam, Business Environment.

3. Bhalla, V.K. and Shivramu International Business Environment and business , New Delhi ,
Anmol.

4. Eiteman, D.K. & Stopnehill, Multinational business Finance , New York Wesley

5. Subba Rao, International Business, Himalaya Publishing House

le
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MANAGEMENT INFORMATION SYSTEMS (MIS) ( FT-233)

Management Information System. The System Approach and System View of Business, Introduction
to the Process of M.L.S. Development.

Management Information System Design - Defining the Problem, Set System Objectives,

Determining information needs, sources, Development and selection of alternative design, Gross
Design. Report.

Implementation of MIS : Stages of Implementation ; Evaluating the system , maintenance of the
system ,Technology monitoring, Emerging opportunity for global buisness

Information system for Decision Making, Basic Information System Related to Finance, Production,
Marketing and Human Resources.

MIS and Decision Making - Phases of Decision making process- Intelligence, Design & choice.
Programmed V/s Non-Programmed Decisions. Expert System and Decision Support System.

Suggested Readings :

L

Robert G. Murdic Joel E, Ross. James R. Clagget. Information Systems for Modern Management,
PHI, New Delhi.

2. Gordon B Davis,M.H. Olson, Management Information Systems, Prentice Hall, New Jersey,

o]

Jerome Kanter, Management Oriented Management Information System, PHI, New Delhi.

4. N. Subramaniam, Introduction To Computers, Himalaya, Mumbai.
5. P.K. Sinha, Computer Fundamentals, BPB, New Delhi.

SPECILISATION
COMPULSORY GROUP A - MARKETING

MARKETING RESEARCH AND CONSUMER BEHAVIOUR (FT- 234)

Marketing Research — Concept, nature, scope, significance, advantages and limitations,

steps involved in marketing research.

Research design and its types. product pricing, promotion and advertising research, marketing
research in India, data collection, sources of data, data analysis and interpretation , major
techniques of marketing research and report writing.

Consumer behavior(CB) - nature , concept .scope. CB Models. significance of consumer behaviour
Consumer vs customer and consumer decision making

Internal factors influencing consumer behaviour - life style, motivation, attitude, learning, perception
and personality.

External factors influencing buying behaviour — family, groups, social class and cultural , cognitive
dissonance, diffusion of innovation.

Suggested Reading :

30 08 oy WA st b

D.D. Sharma, Marketing Research, Himalayan Pub. , Mumbai

G.C. Beri , Marketing Research, TMH, New Delhi

M.N. Mishra, Marketing Research, Sultanchand , New Delhi.

Peter D. Bennet and H.H. Kes, Consumer Behaviour

Walters and Paul. Consumer Behaviour, McGraw Hill, New York.
Shiffman, L.G. & Kanuk, LL., Consumer Behaviour, PHI, New Delhi
Balckwell, Engle and Kollat. Consumer Behaviour.

Pal, Sumitra, Consumer behavior, S. Chand

Nair, Suja. Consumer behavior, Himalayan Pub. , Mumbai

Solomon, Consumer Behaviour, Pearson
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SALES AND ADVERTISING MANAGEMENT (FT- 235)

*  Sales Management - Meaning, Significance, Functions of Sales Manager. Recruitment, Selection,
Training and Motivation of
Sales Personnel, Role of Technology in automation of sales function.

» Sales Organization - Theory of Selling, Allocation of Sales
Territory, Sales Forecasting , Sales budgeting, Different tools in sales promotion and their specific
advantages and limitation.

» Role of Advertising in Marketing Process. Legal, Ethical and Social Aspect of advertising ,
advertising media, types, strategy,. media selection.

* Purchase Proposition, Unique Selling Proposition, Measuring Advertising Effectiveness,
Advertising Agency and its role .

»  Determination of target audience, building of advertising programme — Message, Headlines, Copy
Logo, Illustration Appeal, Layout.
Campaign Planning, Media Planning, Budgeting, Evaluation.

Suggested Reading :
Still, Cundiff and Govani, Sales Management, PHI, New Delhi.

1,

2. Charles Futrell, ABC of Selling, AITBS. New Delhi.

3. Ramaswamy, Sales Management, Sterling, New Delhi.

4. Bellur and Bekman, Sales Management, Himalaya, Mumbai.

5. Manendra Mohan, Advertising Management, TMH, New Delhi.

6. Aaker. Batra and Myers, Advertising Management, Prentice Hall of
India, New Delhi.

7. Norris, Advertising Management, Prentice Hall of India. New Delhi.

8. B.S. Rathore, Advertising Management, Himalaya, Mumbai.

INDUSTRIAL AND SERVICE MARKETING ( FT - 236)

e Industrial Marketing: Classification of industrial goods & services. Types of industrial product lines, new
product development, industrial product life cycle & strategies, pricing of industrial products.

e Formulating Channel strategies and physical distribution decisions: objectives, nature of industrial
distribution channels, Logistics, Promotional Strategies for Industrial goods and services: Sales
promotion, publicity and public relations, direct marketing, personal selling, Advertisement

e Concepts, Nature, Emergence, Growth and Importance of Services, Marketing Challenges, Service
Classification

e Marketing of Service Business, Understandings Service Market, Services and Consumer Behaviour,
Segmentation of Marketing of Services.

e Marketing Mix in Service Marketing, Advertising, Branding of Services. Relationship Marketing, Retail
Marketing.

Suggested Readings:

1. Richard M.Hill et, al., Industrial Marketing, A. T.B.S, Publishers and Distributors, New Delhi

2. Gross, A.C. etc. Business Marketing, Boston, Houghton Mifflin,

3. Michael H.Morris, Industrial and Organizational Marketing, Mcmilan Publishing Company, New York

4. David T.Wilson, —Pricing Industrial Products and Servicesl, Institute for the study of Business Markets,
College of Business Administration, Pennsylvania State University.

5. Michael D.Hutt, Thomas W.Speh, Business Marketing management- A strategic view of industrial and
organizational markets, Thomson south western, Singapore.

6. Lovelock, Christopher H. Managing Services : Marketing Operations and Human Resources.Englewood Cliffs,
New Jersey, Prentice Hall Inc.

7. Lovelock, Christopher H. Service Marketing.Englewood Cliffs, New Jersey, Prentice Hall Inc.

8. McDonald, Malcom and Payne, A. Marketing Planning for Services. Butterworth, Heinemann.

e
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9. Newton M P Payne, A. The Essence of Service Marketing.New Delhi, Prentice Hall of India.
10. Verma, H V. Marketing of Services. New Delhi, Global Business Press.

11. Industrial Marketing, Krishna K Havaldar, 2nd Edition, Tata McGraw Hill

12. Industrial Marketing Management, Michael D Hutt and Thomas W Speh. The Dryden Press

SPECILISATION GROUP - B
(ANY ONE GROUP IS TO BE OPTED )
FINANCE AREA

SECURITY ANALYSIS AND PORTFOLIO MANAGEMENT ( FT-237 F )

Investment Return and Risk, Cost of Investing in Securities; Mechanics of Investing; Markets and
Brokers; Investment Companies: Objectives of Security Analysis; Investment Alternatives; Valuation
Theories of Fixed and Variable Income Securities.

The Return to Risk and the Investment Decision; Derivative markets, Fundamental and Technical
Analysis, Efficient Market Theory.

Portfolio Management — An Optimum Portfolio Selection Problem, Markowitz Portfolio Theory, The
Mean Variance Criterion (MVC) — The Nature of Investment Risk, MVC and Portfolio Selection. the
Investment in Liquid Assets, Portfolios of Two Risky Securities, A Three Security Portfolio, The
relationship between the Unleveraged and I.everaged Portfolio.

Sharpe Single Index Model; Application of Market Model in Portfolio Construction; Capital Asset
Pricing Model, Factor Models and Arbitrage Pricing Theory.

Optimum Portfolios — Constructing the Optimum Portfolio, Portfolio Investment Process; Bond
Portfolio Management Strategies: Investment Timing and Portfolio Performance Evaluation.

Suggested Readings :

l.
2.

3.

Amling, Frederic. Investment Englewood Cliffs, New Jersey, PHI .

Bhalla, V.K. Investment Management : Security Analysis and Portfolio Management,New Delhi,
S.Chand.

Fischer, Donald E. and Joardan, Ronald J. Security Analysis and Portfolio Management, New
Delhi, PHI.

Alexander, Gordon J. and Sharpe, Willliam F. Fundamentals of Investments, Englewood Cliffs,
New Jersey, Prentice Hall Inc.

Elton, Edwin J and Gruber, Martin J. Modern Portfolio Theory and Investment Analysis. New
York, John Wiley.

Lee, Cheng F. etc. Security Analysis and Portfolio Management. Scott, Foresman.

Markowitz, Harry M. Mean. Variance Analysis in Portfolio Choice and Capital Markets. London,
Basic Blackwell.

Kevin, S. Security Analysis and Portfolio Management, PHI

MANAGEMENT OF FINANCIAL SERVICES ( FT-238F)

Financial System and Markets; Concept, Nature and Scope of Financial Services; Regulatory
Framework for Financial Services: Management of Risk in Financial Services; Stock Exchange
Operations.

Mutual Funds; Merchant Banking Services : Managing of Issue Shares and Bonds, Hire Purchase:
Debt Securitization;

Housing Finance; Credit Rating: Venture Capital, Factoring, Forfeiting and Bill Credit Discounting,
Insurance. .
Evaluation of an Acquisition, Takeover and Merger, Leasing and Financial Evaluation of a Lease.

- 15
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Call Money Market, Foreign Investment : FDI, Flls investment Strategies, New Market Instruments.
Corporate Risk Management.

Suggested Readings :

1:

Lo 1

S8 SRR

Bhalla, V.K. Management of Financial Services. Anmol, New Delhi.

Bhalla. VK. And Dilbag, Singh. International Financial Centres. New Delhi, Anmol.

Ennew C, Trevor Watkins & Mike Wright : Marketing of Financial Services, Heinemann
Professional Pub.

Gordan, E and K. Natrajan, Emerging Scenario of Financial Services, Himalaya Publishing House.
Meidan, Arthur Brennet, M. Option Pricing : Theory & Applications. Toronto. Lexington Books.
Kim, Suk and Kim, Seung. Global Corporate Finance : Text and Cases. Miami Florida. Kolb.
P.R. Agrawal, Mutual Funds, Orient Law Huge, Allahabad.

Khan M. Y. Financial Services, TMH

HUMAN RESOURCE MANAGEMENT AREA

Human Resource Development (FT -237 H )

HRM Vs HRD, HRD Philosophy and Goals of HRD, HRD Sub-systems/Process Mechanisms , HRD
Intervention Mechanism.

Effectiveness of Training : Identifying Training Needs, Organising Training Programmes, Evaluation
and Follow-up of Training, Recent Development in Training System

Performance Appraisal & Management, Potential Appraisal & Development, Feedback and
Performance Counselling.

HRD Climate and Practices in organizations, HRD Culture, HRD Audit, HRD Culture and Climate in
Indian Organisations.

Career & succession Planning & Development, Introduction to concept and Processes of Quality
Management and continuous improvement processes,

Suggested Readings :
Sungara Raju, S.M., Total Quality Management, New Delhi, Tata McGraw-Hill Pub.Co.Ltd.

I

L

Pareek and Rao, Designing and Managing Human Resource, Systems, Oxford & IBH Pub. House
French and Bell, Organisation Development. PHI, New Delhi,

Rao, T.V., Recent Experiences in HRD, New Delhi. Oxford & IBH

Pareek, Udai, Evaluation of HRD, Jaipur, Rawat Publications

Rao T.V., HRD Audit, Oxford IBH, Mumbai.

LEGAL FRAMEWORK OF HUMAN RESOURCE MANAGEMENT ( FT

~238H)

Emergence and Objectives of Labour Laws and their impact on Socio-Economic Environment.
Employees Welfare Measure.

Social Security Measures and Laws- Workmen's Compensation Act, Employees” State Insurance Act.
Provident Fund Act . Payment of Gratuity Act and Maternity Benefits Act.

Wage Legislations and Bonus Act — The Law of Minimum Wages, Payment of Wages Act, Payment
of Bonus Act.

Laws Relating to Working Conditions in Factories Act, Contract Labour (R &A) Act.

Suggested Readings :

1.

2.

Ghaiye., B R, Law and Procedure of Departmental Enquiry in Private and Public Sector.
Lucknow, Eastern Law Company.
Malhotra, O P. The Law of Industrial Disputes. Vol.I and 1. Bombay, N.M. Tripathi.
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Malik, P L. Handbook of Industrial Law. Lucknow, Eastern Book.
Saini, Debi S. Labour Judiciary, Adjudication and Industrial Justice. New Delhi, Oxford.
Saini, Debi S. Redressal of Labour Grievances, Claims and Disputes, New Delhi, Oxford & IBH.
Seth, D.D. Industrial Dispute Act, 1947. Vol.I & II. Bombay. N.M. Tripathi.
Srivastava S.C. Industrial Relations and Labour Law. New Delhi, Vikas.
N D. Kapoor, Mercantile Law Sultan Chand and Sons. New Delhi.

SYSTEM AREA
SYSTEMS ANALYSIS AND DESIGN( FT - 237 S)

Overview of Systems Analysis and Design: Software applications today — the changing scenarios-—
Introduction to different methodologies and Structured System Analysis — Problem identification —
requirement analysis : tools and techniques — feasibility analysis — operational. Technical aad
economical feasibility — details of SDLC approach. Business Systems Concept.

System Development Life Cycle: Project Selection; Feasibility Study. Tool for Analysis and Design
of Business Systems; Methodologies Available; Need for Structured Techniques: Structured
Techniques Available. System Requirement Specification and Analysis; Data Flow Diagrams; Data
Dictionaries; Process Organisation and Intersections; Decision Analysis; Decision Trees and Tables.
Expansion, Explosion and Normalization, Detailed Design; Modulation; Module Specification; File
Design; Data Base Design,

System Control and Quality Assurance; Documentation Tools. Testing Techniques Available; System
Controls and Audit Trails; System Administration and Training; Conversion and Operations Plan.
Hardware and Software Selection; Hardware Acquisition; Benchmarking, Vendor Selection,
Operating System Selection, Language Processors, Performance and Acceptance Testing Criteria.
Managing Data Processing in an Organisation: Data Processing Setup; Project Management
Techniques for Managing Software Projects.

Suggested Readings :

1.
2,

3,
4

Award. Elias M. Systems Analysis and Design. g ed., new Delhi. PHI

Coad, Peter and Edward. Yourdon. Object-Oriented Analysis. g ed.. Englewood CIiff, New
Jersey, yourdon Press.

Whitten, J.L. etc. System Analysis and Design Methods. New Delhi. Galgotia.

Marco. T.D. Structured Analysis & System Specification, New Delhi, Yourdon press.
Rajaraman, V. Analysis and Design of Systems. New Delhi, PHI.

RDBMS & SQL CONCEPTS (FT-2388)

Database - Definition, Concepts and Developments - Traditional file Oriented approach, Need for
Database. Uses of Database, Design of Database, Distributed Data Processing System.

RDBMS : Introduction - Database and DBMS Software, Three Layered Architecture, Advantages and
Disadvantages of a Database, History; Data Modeling — Object Oriented and Record Based

Models, E.R. Model and E-R Dlaguam Examples and Exercises, Hierarchical, Network, Relational
Model, Normalisation Techniques - P 2" 3™ hormal form, Examples and Exercises, E.F. Codd’s
12 Rules for a relational Database.

Database Concepts — Transaction Management, Properties of a Transaction, Commit and Rollback,
Concurrency, Locking, Access Control, Data Integrity, Integrity Constraints, Auditing, Backup and
Recovery; Data Dictionary — System Catelogue, Distributed Database and Distributed Data Access.
Introduction to Client — Server and ODBC connectivity. SQL : SQL Language — DML Commands —
Select, Insert, Update, Delete — retrieving data, summarizing data, adding data to the dalabase
updating data to the database and deleting data.

Simple queries — use of WHERE, Arithmetic. Comparison and logical operators, ORDER BY,
GROUP BY and Group Functions. Multi table queries, Sub-queries, Views; DDL Commands — Table
and View Create, Alter, Drop Integrity Constraints; Transaction Processing — Commit, Rollback,

Save point.

; 17
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Suggested Readings :

Coleman, Pat and Peter Dyson, Internets BPB Publication, New Delhi.

Keen. Peter and Mark McDonald, The e-Process Edge. Delhi. Tata McGraw Hill.

Oberoi, Sundeep e-Security and You, Delhi, Tata McGraw Hill.

Richart, Alberto Manuel and Stephen Asbury, Active Server Pages 3. IDG Books, Delhi.

Hansen G.W. & Hansen J.V. Data Base Management & Design, PH, Englewood CIiff, New

Jersey.

6. Hawryszkiewyca [.T. Database Analysis & Design, Macmillan. New York. Weldon J. Database
Administration, Plenum Press. New York

Lo bl b —

TRAINING REPORT AND VIVA (FT -239)

The training report submitted by the students will be evaluated by the external examiner and
viva will be based on the training report.

D
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MBA - FOURTH SEMESTER (Session: 2018-2019)

STRATEGIC MANAGEMENT ( FT —241)

Nature, Purpose, Importance and historical evolution of Business Policy, Concept and
applications of Corporate Strategy, Strategic Management : Definition, model and
process for Strategy Formulation :Ansoff growth vector.

Strategic Intent — Vision, Mission, Purpose and Objectives,

Environmental Analysis : External environment and orgnisational Appraisal;
Environmental threat and opportunity profile: competitive advantage of a firm, Core
competency. strategic advantage profile; SWOT Analysis.

Strategic Alternatives-merger, acquisition, diversification, mordernisation, integration,
joint venture, turn around. Strategic Choice- objective and subjective considerations in
strategic choice; Managing Cultural Diversity; Global Entry Strategy.

Strategic  Implementation, Activating Strategies,  Structural Implementation,
Functional Implementation, Leadership implementation, Behavioural
Implementation, Strategy Evaluation, Strategic Control, Operational Control Technigues

of Strategic Evaluation and Control.

Suggested Readings :

1.

Ll M2

=
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Azhar Kazmi, Business Policy & Strategic Management, TMH, New Delhi.

Keen, Peter and Mark McDonald, The e-Process Edge, Delhi. Tata McGraw Hill.

P.K. Ghosh, Business Policy-Strategic Planning and Mgmt., Sultan Chand and Sons,
New Delhi.

V.P. Michael, Business Policy and Environment, Sultan Chand and Sons, New Delhi.
R.M. Srivastava, Corporate Strategy and Planning, [Himalaya, Mumbai.

R. Nanjundaiah, Strategic Planning and Business Policy, Himalaya, Mumbai.
Steiner, Miner, Management Policy and Strategy, MacMillan, London.

[. Ansoff, Strategic Management, MacMillan, London.

Peters Tom, Business School in a Box, New York, Macmillian.

. Hamel G. & Prahallad C.K. Competing for the Future, Boston, HBS Press.

RETAILING MANAGEMENT ( FT —242)

Retailing: Nature, Scope and opportunities, Types of retailers: merchandise retailers, non-
store retail formats, service retailing: types of ownership, functions of retailers; FDI and
retailing in India, Emerging issues of Retailing in India different kinds

Customer Buying Behaviour: types of buying decisions, buying process, social factors
influencing buying decisions in retailing.

Retail Market Strategy: definitions, retail planning process, financial strategy, location
strategy, human resource strategy, retail MIS.

Retail Mix Strategies: buying merchandise, pricing, retail communication mix, multi
channel retailing.

Managing the store, store layout and design, space planning, merchandise presentation
techniques, store ambience, customer service

N\cﬂf 19
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CORPORATE SOCIAL RESPONSIBILITY (FT- 243)

*  Corporate Social Responsibility: Concept, Historical Evolution of CSR, Developmental
Phases of CSR .Benefits and Criticisms, CSR in Emerging Economies of the world

«  National voluntary Guidelines on Social, Environmental and Economic Responsibilities
of Business: Principles for Ethics, Transparency and Accountability in business practices,
Products Life Cycle Sustainability , Employees' well-being, Stakeholder Engagement,
Safety of Human Rights, Environment Protection, Policy Advocacy, Inclusive Growth
for all stake holders, Customer Value

«  SEBI Guidelines for Corporate Social Responsibility Reporting, Provisions for CSR in
Companies Act 2013: Definition, CSR Activities, CSR Committees. CSR Policy, CSR
Expenditure, CSR Reporting, Display of CSR activities on its website

«  Understanding the thrust areas mentioned in schedule VII of the Companies Act 2013,
Understanding the practices adopted by companies with respect to CSR Committees,
activities and policy

+ Impact of CSR Practices on Sustainable development, Generation of Employment,
Promotion of Education, Gender Equality and women empowerment. Improvement of
Health services

Suggested readings

1. Sanjay K. Agarwal, Corporate Social Responsibility in India, SAGE Publications.
2. Madhumita Chatterji, Corporate Social Responsibility, Oxford University Press

MARKETING AREA (COMPULSORY)

INTERNATIONAL MARKETING ( FT -244)

+  Nature, Scope and Significance of International Marketing, Foreign  Trade
Concepts and Theories.

«  Analysis of International Marketing Environment. Trends in India's Foreign Trade,

Governmental Agencies in International Marketing, Export Houses.
+ International Marketing Intelligence and Marketing Research, Orgnaisational
Structures  in Foreign Market, Managing International Marketing

Communication and its Sales Force.

* Planning for Overseas Market- Product Strategy, International Product Life Cycle,
Pricing Decisions, Distribution Channel Decisions: Organization of Shipping ,Chartering
Practices , Marine Cargo Insurance, and Promoting Products for Exports including Fairs
and Exhibitions.

+  Export finance, Methods of Payment, Letter of Credit, ECGC, Brief study of
International Economic Institutions — World Bank, GATT, UNCTAD,IMF ete.

Suggested Readings :

@W 20
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I.  Bhattacharya, B. Export Marketing : Strategies for Success, New Delhi, Global
Business Press.

2. Johri, Lalit M. International Marketing : Strategies for Success. University of Delhi,
Faculty of Management Studies.

3. Keegan, Warren. Global Marketing Management. Englewood Cliffs, New Jersey.
Prentice Hall Inc.

4. Onkvisit, Sak and Shaw, ].J. International Marketing : Analysis and Strategy : New
Delhi, Prentice Hall of India.

5. Terpstra. Vern and Sarthy, R. International Marketing. Orlando, Dryden Press.

6. Walter, | and Murphy, T. Handbook of International Business, New York. John Wiley.

FINANCE AREA
INTERNATIONAL FINANCIAL MANAGEMENT (FT -245 F)

* International Financial Management: Nature, Scope and Objectives, Domestic v/s
International Financial Management, Theories of International Financial Management,
International Financial System and institutions.

* Types of Foreign Exchange Markets and Transactions, Quoting Foreign Exchange Rates,
Spread, Cross Rates, Forward Rates, Quoting Forward Rates; Organisation of the Foreign
Exchange Markets; Foreign Exchange Risk.,

*  Accounting and Transaction Exposures, Theory and Practice of Forecasting Exchange
Rates. Forward Contracts; Future Contracts: Other Derivative Securities; Types of
Traders; Futures Markets and the use of Futures in Hedging,

* Forward and Future Prices: Interest Rate Futures; Swaps: Options Markets; Properties of
Stock Option Prices; Trading Strategies Involving Options; Options on Stock Indices:
Currencies and Futures Contracts; General Approach to Pricing Derivatives Securities;
Interest Rate Derivative Securities; Derivatives Market in India.

* International Receivables and Inventory Management, International Investment Strategy,

International Cash Management. International Financial Strategies.

Suggested Readings :

1. Abdullah, F.A. Financial Management for the Multinational Firm. Englewood Cliffs,
New Jersey, PHI.

2. Bhalla, V. K. International Financial Management, New Delhi, Anmol.

Buckley. Adrian, Multinational Finance, New York, PHI.

4. Kim, Suk and Kim, Seung. Global Corporate Finance : Text and Cases, Miami

Florida, Kolb,

Shapiro, Alan C. Multinational Financial Management, New Delhi, PHIL

6. AbP.G. Apte, International Financial Management, TMH, New Delhi. Shaprio,

Multinational Financial Management, PHI, New Delhi.

3

wn

PROJECT PLANNING, ANALYSIS AND MANAGEMENT (FT - 246 F)

* Generation and Screening of Project Idea; Capital Expenditure; Importance and
Difficulties; Market Demand and Situational Analysis; Technical Analysis; Financial

o
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Analysis; Analysis of Project Risk: Firm Risk and Market Risk: Social Cost Benefit
Analysis.

Multiple Projects and Constraints; Network Techniques for Project Management,
Problem of Time and Cost Overrun in Public Sector Enterprises in India; Assessment of
the Tax Burden; Environmental Appraisal of Projects.

Project Finance : Project Financing in India, Infrastructure Finance Vs. Project Finance,
Business and Major Players (Global and India).

Role of FI and banks and shift in Portfolio of FI and banks. Skills required for Career in
Infrastructure Finance.
Infrastructure Projects Appraisal in a Financial Institution : Appraisal process.

Suggested Readings :

1.

(%]

Ahuja, G K & Gupta, Ravi. Systematic Approach to Income Tax, Allahabad.
Bharat Law House.

Bhalla, V.K.Modern Working Capital Management, New Delhi, Anmol.
Bhalla, V.K. Financial Management and Policy, New Delhi, Anmol.
Chandra, Prasanna. Projects : Preparation, Appraisal, Budgeting and
Implementation, New Delhi, Tata Mc Graw Hill.

Dhankar, Raj S. Financial Management of Public Sector Undertakings. New

Delhi. Westville.

HRM AREA

COMPENSATION MANAGEMENT ( FT- 245 H)

Wage Determination : Wage concepts: minimum fair and living wages. Process and
Theories of Wage Determination, job Evaluation and Job Pricing. Machinery for wage
fixation, Managerial Remuneration in India. Job Evaluation Techniques.

Human Resource Record and Audit; Rewards, Incentives and Wage Differentials:

Types of rewards and incentives; different incentive plans, Dearness Allowance and
other Allowances, Fringe Benefits. Wage Differentials , Profits — Sharing , Co
Partnership & Payment of Bonus with special reference to India.

Wage and Productivity : Concept of Productivity, Productivity of Labour and payment of
Wages , the level of living of Indian Workers wages and earnings of Indian worker.
Problem of low productivity in the Indian workforce.

Wage regulations in India : Salient provisions of : Minimum

Wages Act, 1948 . Payment of Wages Act, 1936 Payment of

Bonus Act, 1965, Equal Remuneration Act, 1976

Wage Policies in India : Concept of wage policy: Objectives, Evolution and Development
of wage policy and its constraints in Indian Organisations.

Suggested Readings :

E.B. Flippo , Personnel Management , TMH

Decenzo and Robbins , Human Resource Management, PHI, New Delhi.

N.D. Kapoor, Mercantile Law, Sultan Chand & Sons.

A M. Sharma ,Compensation Management, Himalaya Publishing House, Mumbai.
Dewivedi. R.S. Personnel and Human Resource Management — An Indian
Experiences, New Delhi, Galgotia.
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MANAGEMENT OF INDUSTRIAL RELATIONS (FT-246 H)

Industrial Relations- concept., nature, scope. objectives. Industrial Relations system,
Strategic choice theory of IR. Significance of IR in liberalization and globalisation of
Indian economy. National Trade Union Management.

Trade Unionism, Problems of Indian Trade Unions. Future of Indian Trade Unionism and
Related Issues, Unfair Labour Practices, Grievance — Imp, Process and Practices
Handling Procedures.

Industrial Disputes — Causes & Remedies, Settlement Machinery, Industrial Relations
Legislations-Industrial Disputes Act, Trade Unions Act, Standing Orders Act.

Collective Bargaining stages: Negotiation. Process. Collective, Bargaining in Indian
Organisations. New Trends in Collective Bargaining. Disciplinary Inquiries and actions:
Domestic Enquiry ,Disciplinary action;, Employee Discipline: Importance , Causes and
Forms.

Workers' Participation in Management. Emerging Trends in Industrial Relations

Management, Managing Union free organizations

Suggested Readings :

B B

o0

Das,R.P. Management of Industrial Relations, Varanasi, MTC.2002.

Kochan, T.A. and Katz Henry. Collective Bargaining and IR, Homewood Illinois
Richard D. Irish.

Mamkoottam, K.Trade Unionism. Myth and Reality. New Delhi, Oxford University
Press.

Niland J R etc. The Future of Industrial Relations. New Delhi, Sage.

Ramaswamy, E.A. The Rayon Spinners The Strategic Management of Industrial
Relations. New Delhi, Oxford University Press.

Virmani, B.R. Participative Management vs, Collective Bargaining . New Delhi,
Vision Books, Webb, Sidney & Webb, Beadtrice. Industrial Democracy. Melbourne,
Longman.

Modern Labour Law and IR. Srikanta Mishra. Sultan Chand & Sons, New Delhi.
Dwivedi, R.S. Industrial Relations, Galgatia, New Delhi,

Monappa.Arun, Industrial Relations, TMH, New Delhi

SYSTEM AREA

BUSINESS PROCESS RE-ENGINEERING & ERP ( FT -2458S)

Conceptual Foundation of Business Process Re-engineering; Role of Information
Technology in BPR; Process Improvement and Process Redesign; BPR Experiences in
Indian Industry;

Process ldentification and Mapping; Role/Activity Diagrams; Process Visioning and
Benchmarking. Business Process Improvement. Business Process Redesign; Man
Management for BPR Implementation; Re-organizing People and Managing Change.
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+  Enterprise Resources Planning : Evolution of ERP-MRP and MRP II problems of system
islands need for system integration and interface early ERP Packages

« ERP products and Markets — Opportunities and problems in ERP selection and
implementation; ERP implementation : identifying ERP benefits team formation —
Consultant intervention-Selection ERP — Process of ERP

«  E-Business : Introduction to 1 — Net technologies — Evolution of E-commerce, EDI and
E-Business, Security and Privacy Issues — technologies for E-Business, Future and
Growth of E-Business.

Suggested Readings :

L

2,

7

Carr. D K and Johansson, H J. Best Practices in Re-engineering. New York,
McGraw Hill.

Champy, James, Re-engineering Management : The Mandate for New
Leadership. London. Harper Collins.

Coulson-Thomas. C.Business Process Re-engineering : Myth & Reality. London,
Kogan Page.

Hammer, Michael. Re-engineering the Corporation : A Menifesto for Business
Revolution. London, Nicholas Brealey.

Jayaraman, M S. et al. Business Process Re-engineering. New Delhi, Tata McGraw
Hill.

Hammer. Micheal and Jamts Chamby, Reengineering the Corporation.

Ptak, Carol A. & Eli Schragenheim, ERP, St. Lucie Press, New York.

FUNDAMENTALS OF COMPUTER ARCHITECTURE (FT —246 S)

+  Fundamental of Data Processing and Input/Output
Fundamental of OS, Types of OS-Batch, Time Sharing, Parallel, Real time,
Networks, Client Server

+ File Systems, Directory .Structure, Process Management, Switching, Scheduling

«  Memory Management, Swapping, Segmentation, Paging. Virtual Memory

«  Multi-programming and Multitasking System

+ Parallel Processing, Virtual Storage, Open Systems

Suggested Readings :

. Leon and Leon , Fundamentals of I'T

]

Rajaramana , Fundamentals of Computers
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Pre-Ph.D. Course Work (Session 2018-19)

Research Methodology (101)

Unit 1

Concepts of Research, Research Process and Planning for Research, Formulation of
Research Problem.

Unit 2

Research Designs - Exploratory, Descriptive and Experimental Research Designs,
Sampling Design,

Unit 3

Hypothesis Testing: Parametric and Non-Parametric Tests, especially t-test, Z test,
ANOVA (F test), Chi square test. Data Analysis and Interpretation of Data. Use of
SPSS for Data Analysis, Drawing Inferences.

Unit 4

Report Writing, Ethical issues in Social Sciences Research, Plagiarism and its
prevention, Nuances in publishing process in academic journals: Citation Index, h-

Index, i10-Index, JIF and Journal Metrics, References : different styles like APA,
Havard, Chicago and MLA,

Unit 5

e Basic knowledge of Microsoft Word, Excel, Power Point, Use of Internet Resources
for research: Google & Google Scholar, Inflibnet resources.

Review of Literature and Seminar (102)
1. Project based on review of research work: use of literature, knowledge of national
and International Journals, Impact factor, Citation index, SCI Journals. (To be
supervised and evaluated by Guide concerned).

2. Seminars; Open seminar, evaluation will be done by member of DRC.
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Pre-Ph.D. Course Work (Session 2019-20)

Research Methodology (101)

Unit 1

Concepts of Research, Research Process and Planning for Research, Formulation of
Research Problem.

Unit 2

Research Designs — Exploratory, Descriptive and Experimental Research Designs,
Sampling Design.

Unit 3

Hypothesis Testing: Parametric and Non-Parametric Tests, especially t-test, Z test,

ANOVA (F test), Chi square test. Data Analysis and Interpretation of Data. Use of
SPSS for Data Analysis, Drawing Inferences.

Unit 4

Report Writing, Ethical issues in Social Sciences Research, Plagiarism and its
prevention, Nuances in publishing process in academic journals: Citation Index, h-

Index, i10-Index, JIF and Journal Metrics, References : different styles like APA,
Havard, Chicago and MLA.

Unit §

¢ Basic knowledge of Microsoft Word, Excel, Power Point, Use of Internet Resources
for research: Google & Google Scholar, Inflibnet resources.

Review of Literature and Seminar (102)

. Project based on review of research work: use of literature, knowledge of national

and International Journals, Impact factor, Citation index, SCI Journals. (To be
supervised and evaluated by Guide concerned).

2. Seminars; Open seminar, evaluation will be done by member of DRC.
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Pre-Ph.D. Course Work (Session 2020-21)

Research Methodology (101)

Unit 1

Concepts of Research, Rese
Research Problem.

arch Process and Planning for Research, Formulation of

Unit 2

Research Designs — Exploratory, Descriptive and Experimental Research Designs,
Sampling Design.

Unit 3

Hypothesis Testing: Parametric and Non-Parametric Tests, especially t-test, Z test,

ANOVA (F test), Chi square test. Data Analysis and Interpretation of Data. Use of
SPSS for Data Analysis, Drawing Inferences.

Unit 4

Report Writing, Ethical issues in Social Sciences Research, Plagiarism and its
prevention, Nuances in publishing process in academic journals: Citation Index, h-

Index, i10-Index, JIF and Journal Metrics, References : different styles like APA,
Havard, Chicago and MLA.

Unit 5

¢ Basic knowledge of Microsoft Word, Excel, Power Point, Use of Internet Resources
for research: Google & Google Scholar, Inflibnet resources.

Review of Literature and Seminar (102)

1. Project based on review of research work: use of literature, knowledge of national
and International Journals, Impact factor, Citation index, SCI Journals. (To be
supervised and evaluated by Guide concerned).

tJ

Seminars; Open seminar, evaluation will be done by member of DRC.
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Pt. Ravishankar Shukla University, Raipur
Scheme of Examination
M.A./M.Sc. (MATHEMATICS) (Semester-1)
2018 - 19 (Examination — Dec. 2018) onwards

There shall be five papers. Each paper shall have 100 marks. Overall
tally of marks will be 500.

Paper Description Theory | Sessional | Practical Total
Marks

I Advanced Abstract Algebra (1) 80 20 - 100
I Real Analysis (1) 80 20 -- 100
11 Topology 80 20 -- 100
Y/ Advanced Complex Analysis (1) 80 20 -- 100
V | Advanced Discrete Mathematics (1) 80 20 -- 100
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M.Sc./M.A. Course (First Semester)
PAPER -1

Advanced Abstract Algebra (I)

Max. Marks 80

Unit-I  Groups - Normal and Subnormal series. Composition series. Jordan-
Holder theorem. Solvable groups. Nilpotent groups.

Unit-II Field theory- Extension fields. Algebraic and transcendental
extensions. Separable and inseparable extensions. Normal
extensions.

Unit-1III Perfect fields. Finite fields. Primitive elements. Algebraically closed
fields.

Unit-IV Automorphisms of extensions. Galois extensions. Fundamental
theorem of Galois theory.

Unit-V  Solution of polynomial equations by radicals. Insolvability of the
general equation of degree 5 by radicals.

Books Recommended:

1. P.B.Bhattacharya, S.K.Jain, S.R.Nagpaul: Basic Abstract Algebra, Cambridge
University press

2. LN.Herstein: Topics in Albegra, Wiley Eastern Ltd.

3. Vivek Sahai and Vikas Bist: Algebra, Narosa Publishing House, 1999.

References

1. M.Artin, Algeabra, Prentice -Hall of India, 1991.

2. P.M. Cohn, Algebra,Vols. LII &III, John Wiley & Sons, 1982,1989,1991.

3. N.Jacobson, Basic Algebra, Vols. I, W.H. Freeman, 1980 (also published by
Hindustan Publishing Company).

S.Lang, Algebra, 3rd edition, Addison-Wesley, 1993.

.S. Luther and LB.S. Passi, Algebra, Vol. I-Groups, Vol.II-Rings, Narosa
Publishing House (Vol.I-1996,Vol. [1-1999)

6. D.S.Malik, ].N.Mordeson, and M.K.Sen, Fundamentals of Abstract Algebra,
Mc Graw-Hill, International Edition,1997.

Quazi Zameeruddin and Surjeet Singh : Modern Algebra

[. Stewart, Galois theory, 2nd edition, chapman and Hall, 1989.

. J.P. Escofier, Galois theory, GTM Vol.204, Springer, 2001..

0 Fraleigh, A first course in Algebra Algebra, Narosa,1982.

vl

= ©® N
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Unit-1

Unit-1I

Unit-III

Unit-1V

M.Sc./M.A. Course (First Semester)
PAPER-II

Real Analysis (I)

Max. Marks 80

Sequences and series of functions, pointwise and uniform
convergence, Cauchy criterion for uniform convergence, Weierstrass
M-test, Abel’s and Dirichlet’s tests for uniform convergence, uniform
convergence and continuity, uniform convergence and
differentiation, Weierstrass approximation theorem.

Power series, uniqueness theorem for power series, Abel’s and
Tauber’s theorems. Rearrangements of terms of a series, Riemann’s
theorem.

Functions of several variables, linear transformations, Derivatives in
an open subset of R", Chain rule, Partial derivatives, interchange of
the order of differentiation, Derivatives of higher orders, Taylor’s
theorem, Inverse function theorem, Implicit function theorem.

Jacobians, extremum problems with constraints, Lagrange’s
multiplier method, Differentiation of integrals.

Unit-V Partitions of unity, Differential forms, Stoke’s theorem.

Recommended Books:

1.  Principle of Mathematical Analysis By Walter Rudin (3rd edition)
McGraw-Hill, Kogakusha, 1976, International student edition.

2.  Real Analysis By H.L.Roydon, Macmillan Pub.Co.Inc.4th Edition, New

York.1962.

References

1. T.M. Apostol, Mathematical Analysis, Narosa Publishing House, New
Delhi, 1985.

2. Gabriel Klambauer, Mathematical Analysis, Marcel Dekkar,Inc. New
York,1975.

3. AlJ. White, Real Analysis; an introduction, Addison-Wesley Publishing

Co.,Inc.,1968.

Page 1236 of 2209



10.

11.
12.

13.

14.

15.

16.

17.

G.de Barra, Measure Theory and Integration, Wiley Eastern Limited,
1981.

E. Hewitt and K. Stromberg. Real and Abstract Analysis, Berlin, Springer,
1969.

P.K. Jain and V.P. Gupta, Lebesgue Measure and Integration, New Age
International (P) Limited Published, New Delhi, 1986 Reprint 2000).

I.P. Natanson, Theory of Functions of a Real Variable. Vol. I, Frederick
Ungar Publishing Co., 1961.

Richard L. Wheeden and Antoni Zygmund, Measure and Integral: An
Introduction to Real Analysis, Marcel Dekker Inc.1977.

J.H. Williamson, Lebesgue Integration, Holt Rinehart and Winston, Inc.
New York. 1962.

A. Friedman, Foundations of Modern Analysis, Holt, Rinehart and
Winston, Inc., New York, 1970.

P.R. Halmos, Measure Theory, Van Nostrand, Princeton, 1950.

T.G. Hawkins, Lebesgue’s Theory, of Integration: Its Origins and
Development, Chelsea, New York, 1979.

K.R. Parthasarathy, Introduction to Probability and Measure, Macmillan
Company of India Ltd., Delhi, 1977.

R.G. Bartle, The Elements of Integration, John Wiley & Sons, Inc. New
York, 1966.

Serge Lang, Analysis | & II, Addison-Wesley Publishing Company, Inc.
1969.

Inder K. Rana, An Introduction to Measure and Integration, Norosa
Publishing House, Delhi, 1997.

Walter Rudin, Real & Complex Analysis, Tata McGraw-Hill Publishing
Co.Ltd. New Delhi, 1966.
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Unit-I

M.Sc./M.A. Course (First Semester)
PAPER-III

Topology

Max. Marks 80
Countable and uncountable sets. Infinite sets and the Axiom of
Choice. Cardinal numbers and its arithmetic. Schroeder-Bernstein
theorem. Cantor’s theorem and the continuum hypothesis. Zorn’s
lemma, well-ordering theorem.

Unit-II Definition and examples of topological spaces. Bases and sub-bases.

Unit-III

Unit-1V

Unit-V

Subspaces and relative topology. Alternate methods of defining a
topology in terms of terms of Kuratowski Closure Operator and

Neighbourhood Systems. Continuous functions and
homeomorphism.
First and Second Countable spaces. Lindelof’s theorems. Separable

spaces. Second countability and separability. Separation axioms;
their Characterizations and basic properties. Urysohn’s lemma,
Tietze extension theorem.

Compactness. Continuous functions and compact sets. Basic
properties of Compactness. Compactness and finite intersection
property. Sequentially and countably compact sets. Local
compactness and one point compactification. Stone-Cech
compactification.

Compactness in metric spaces. Equivalence of compactness,
countable compactness and sequential compactness in metric space.
Connected spaces. Connectedness on the real line. Components.
Locally connected spaces.

Recommended Books:

1. James R.Munkres, Topology, A First Course, Prentice Hall of India Pvt.
Ltd., New Delhi,2000.

2. K.D.Joshi, Introduction to General Topology, Wiley Eastern Ltd., 1983.

References

1. J. Dugundji, Topology, Allyn and Bacon, 1966 (reprinted in India by
Prentice Hall of India Pvt. Ltd.).

2. George F.Simmons, Introduction to Topology and modern Analysis,
McGraw-Hill Book Company, 1963.

3. J.Hocking and G Young, Topology, Addison-Wiley Reading, 1961.
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10.
11.
12.

13.
14.

15.
16.
17.
18.
19.

20.

J.L. Kelley, General Topology, Van Nostrand, Reinhold Co. New
York,1995.

L. Steen and ]. Seebach, Counter examples in Topology, Holt, Rinehart
and Winston, New York, 1970.

W.Thron, Topologically Structures, Holt, Rinehart and Winston, New
York,1966.

N. Bourbaki, General Topology Part I (Transl.),Addison Wesley, Reading,
1966.

R. Engelking, General Topology, Polish Scientific Publishers, Warszawa,
1977.

W.]. Pervin, Foundations of General Topology, Academic Press Inc. New
York,1964.

E.H.Spanier, Algebraic Topology, McGraw-Hill, New York,1966.

S. Willard, General Topology, Addison-Wesley, Reading, 1970.

Crump W.Baker, Introduction to Topology, Wm C. Brown Publisher,
1991.

Sze-Tsen Hu, Elements of General Topology, Holden-Day,Inc.1965.

D. Bushaw, Elements of General Topology, John Wiley & Sons, New York,
1963.

M.J. Mansfield, Introduction to Topology, D.Van Nostrand Co.
Inc.Princeton,N.].,1963.

B. Mendelson, Introduction to Topology, Allyn & Bacon, Inc,
Boston,1962.

C. Berge, Topological Spaces, Macmillan Company, New York,1963.

S.S. Coirns, Introductory Topology, Ronald Press, New York, 1961.

Z.P. Mamuzic, Introduction to General Topology, P. Noordhoff
Ltd.,Groningen, 1963.

K. K. Jha, Advanced General Topology, Nav Bharat Prakashan, Delhi.
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M.Sc./M.A. Course (First Semester)
PAPER-IV

Complex Analysis (I)
Max. Marks 80

Unit-I Complex integration, Cauchy-Goursat. Theorem. Cauchy’s integral
formula. Higher order derivatives. Morera’s Theorem. Cauchy’s
inequality and Liouville’s theorem. The fundamental theorem of
algebra. Taylor’s theorem. Laurent’s series. Isolated singularities.
Meromorphic functions.

Unit-I Maximum modulus principle. Schwarz lemma. The argument
principle. Rouche’s theorem Inverse function theorem.

Unit-III Residues. Cauchy’s residue theorem. Evaluation of integrals.
Branches of many valued functions with special reference to arg z,

logz and za.

Unit-IV Bilinear transformations, their properties and classifications.
Definitions and examples of Conformal mappings.

Unit-V Spaces of analytic functions. Hurwitz's theorem. Montel’s theorem
Riemann mapping theorem.

Recommended Books:

1.  Complex Analysis By L.V.Ahlfors, McGraw - Hill, 1979.

2. ].B. Conway, Functions of one Complex variable, Springer-Verlag, International
student-Edition, Narosa Publishing House,1980.

References

1. H.A. Priestly, Introduction to Complex Analysis, Clarendon Press, Oxford 1990.

2. Complex Function Theory By D.Sarason

3. Liang-shin Hahn & Bernard Epstein, Classical Complex Analysis, Jones and

Bartlett Publishers International, London, 1996.

S. Lang, Complex Analysis, Addison Wesley, 1977.

D. Sarason, Complex Function Theory, Hindustan Book Agency, Delhi, 1994.

Mark J.Ablowitz and A.S. Fokas, Complex Variables: Introduction and

Applications, Cambridge University press, South Asian Edition, 1998.

7. E.Hille, Analytic Function Theory (2 Vols.) Gonn & Co., 1959.

8. W.H). Fuchs, Topics in the Theory of Functions of one Complex Variable, D.Van
Nostrand Co., 1967.

AL
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10.
11.
12.
13.
14.
15.

C.Caratheodory, Theory of Functions (2 Vols.) Chelsea Publishing Company,
1964.

M.Heins, Complex Function Theory, Academic Press, 1968.

Walter Rudin, Real and Complex Analysis, McGraw-Hill Book Co., 1966.

S.Saks and A.Zygmund, Analytic Functions, Monografic Matematyczne, 1952.
E.C Titchmarsh, The Theory of Functions, Oxford University Press, London.
W.A. Veech, A Second Course in Complex Analysis, W.A. Benjamin, 1967.
S.Ponnusamy, Foundations of Complex Analysis, Narosa Publishing House,
1997.
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M.Sc./M.A. Course (First Semester)
PAPER-V

Advanced Discrete Mathematics (I)

Max. Marks 80

Unit-I Formal Logic-Statements. Symbolic Representation and Tautologies.

Quantifiers, Predicates and Validity. Propositional Logic.
Semigroups & Monoids-Definitions and Examples of Semigroups and
monoids (including those pertaining to concatenation operation).

Unit-I Homomorphism of semigroups and monoids. Congruence relation

Unit-III

Unit-1V

Unit-V

and Quotient Semigroups. Subsemigroup and submonoids. Direct
Products. Basic Homomorphism Theorem.

Lattices-Lattices as partially ordered sets. Their properties. Lattices
as Algebraic Systems. Sublattices, Direct products, and
Homomorphisms. Some Special Lattices e.g, Complete,
Complemented and Distributive Lattices. Boolean Algebras-Boolean
Algebras as Lattices. Various Boolean Identities. The Switching
Algebra example. Subalgebras,

Direct Products and Homomorphisms. Join-Irreducible elements,
Atoms and Minterms. Boolean Forms and Their Equivalence.
Minterm Boolean Forms, Sum of Products Canonical Forms.
Minimization of Boolean Functions. Applications of Boolean Algebra
to Switching Theory (using AND,OR & NOT gates). The Karnaugh
Map Method.

Grammars and Languages-Phrase-Structure Grammars. Rewriting
Rules. Derivations. Sentential Forms. Language generated by a
Grammar. Regular, Context-Free, and Context Sensitive Grammars
and Languages. Regular sets, Regular Expressions and the Pumping
Lemma. Kleene’s Theorem. Notions of Syntax Analysis, Polish
Notations. Conversion of Infix Expressions to Polish Notations. The
Reverse Polish Notation.
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Recommended Books:

1.  Elements of Discrete Mathematics By C.L.Liu

2. ].P. Tremblay & R. Manohar, Discrete Mathematical Structures with
Applications to Computer Science, McGraw-Hill Book Co., 1997.

References

1. J.L. Gersting, Mathematical Structures for Computer Science, (3rd
edition), Computer Science Press, New York.

2. Seymour Lepschutz, Finite Mathematics (International) edition (1983),
McGraw-Hill Book Company, New York.

3. S.Wiitala, Discrete Mathematics-A Unified Approach, McGraw-Hill Book
Co.

4. J.E. Hopcroft and J.D Ullman, Introduction to Automata Theory,
Languages & Computation, Narosa Publishing House.

5. C.L Liu, Elements of Discrete Mathematics, McGraw-Hill Book Co.

6. N. Deo. Graph Theory with Application to Engineering and Computer
Sciences. Prentice Hall of India

7. KL.P.Mishraand N.Chandrashekaran, Theory of Computer Science

PHI(2002)

Page 1243 of 2209



Pt. Ravishankar Shukla University, Raipur

Scheme of Examination
M.A./M.Sc. (MATHEMATICS) (Semester-II)

2018 - 19 (Examination - Dec. 2018) onwards

There shall be five theory papers. Each paper shall have 100 marks.
Overall tally of marks will be 500.

Paper Description Theory | Sessional | Practical Total
Marks
I Advanced Abstract Algebra (I1) 80 20 - 100
] Real Analysis (1) 80 20 -- 100
i General and Algebraic Topology 80 20 -- 100
v Advanced Complex Analysis (I1) 80 20 -- 100
\Y Advanced Discrete Mathematics (1) 80 20 -- 100
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M.Sc./M.A. Course (Second Semester)
PAPER-I

Advanced Abstract Algebra (I1)

Max. Marks 80

Unit-1  Modules - Cyclic modules. Simple modules. Semi-simple modules.
Schuler’s Lemma. Free modules. Noetherian and artinian modules and
rings-Hilbert basis theorem. Wedderburn Artin  theorem. Uniform
modules, primary modules, and Noether-Lasker theorem.

Unit-11  Linear Transformations - Algebra of linear transformation, characteristic
roots, matrices and linear transformations.

Unit-111 Canonical Forms - Similarity of linear transformations. Invariant
subspaces. Reduction to triangular forms. Nilpotent transformations.
Index of nilpotency. Invariants of a nilpotent transformation. The
primary decomposition theorem. Jordan blocks and Jordan forms.

Unit-1V Smith normal form over a principal ideal domain and rank. Fundamental
structure theorem for finitely generated modules over a Principal ideal
domain and its applications to finitely generated abelian groups.

Unit-V Rational canonical from. Generalised Jordan form over any field.

Books Recommended:

1. P.B.Bhattacharya, S.K.Jain, S.R.Nagpaul : Basic Abstract Algebra,
Cambridge University press

2. I.N.Herstein : Topics in Albegra, Wiley Eastern Ltd.

3. Quazi Zameeruddin and Surjeet Singh : Modern Algebra

References

1. M.Artin, Algeabra, Prentice -Hall of India, 1991.

2. P.M. Cohn, Algebra,Vols. LIl &I, John Wiley & Sons,
1982,1989,1991.

3. N.Jacobson, Basic Algebra, Vols. I & II,W.H. Freeman, 1980 (also
published by Hindustan Publishing Company).

4. S.Lang, Algebra, 3rd edition, Addison-Wesley, 1993.
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10.
11.
12.
13.

14.

15.

I.S. Luther and I.B.S. Passi, Algebra, Vol. 1-Groups, Vol.ll-Rings,
Narosa Publishing House (Vol.l-1996,Vol. 11-1999)

D.S.Malik, J.N.Mordeson, and M.K.Sen, Fundamentals of Abstract
Algebra, Mc Graw-Hill, International Edition,1997.

K.B. Datta, Matrix and Linear Algebra, Prentice Hall of India Pvt. Ltd.,
New Delhi,2000.

S.K.Jain,A. Gunawardena and P.B Bhattacharya, Basic Linear Algebra
with MATLAB, Key College Publishing (Springer-Verlag),2001.

S.Kumaresan, Linear Algebra, A Geometric Approach, Prentice-Hall of
India, 2000.

Vivek Sahai and Vikas Bist, Algebra, Narosa Publishing House, 1999.
I. Stewart, Galois theory, 2nd edition, chapman and Hall, 1989.
J.P. Escofier, Galois theory, GTM Vol.204, Springer, 2001.

T.Y. Lam, lectures on Modules and Rings, GTM Vol. 189, Springer-
Verlag,1999.

D.S. Passman, A Course in Ring Theory, Wadsworth and Brooks/Cole
Advanced Books and Softwares, Pacific groves. California, 1991.

Fraleigh , A first course in Algebra Algebra, Narosa,1982.
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Unit-1

Unit-11

Unit-111

Unit-1V

Unit-v

M.Sc./M.A. Course (Second Semester)
PAPER-II

Real Analysis (1)

Max. Marks 80

Definition and existence of Riemann-Stieltjes integral, Properties of the
Integral, integration and differentiation, the fundamental theorem of
Calculus, integration of vector-valued functions, Uniform convergence
and Riemann-Stieltjes integration, Rectifiable curves.

Lebesgue outer measure. Measurable sets. Regularity. Measurable
functions. Borel and Lebesgue measurability. Non-measurable sets.
Integration of Non-negative functions. The General integral. Integration
of Series.

Measures and outer measures, Extension of a measure. Uniqueness of
Extension. Completion of a measure. Measure spaces. Integration with
respect to a measure. Reimann and Lebesgue Integrals.

The Four derivatives. Lebesgue Differentiation Theorem. Differentiation
and Integration. Functions of Bounded variation.

The L"-spaces. Convex functions. Jensen’s inequality. Holder and

Minkowski inequalities. Completeness of L°, Convergence in
Measure, Almost uniform convergence

Recommended Books:

1. Principle of Mathematical Analysis by W. Rudin

2. Real Analysis by H. L. Roydon

References

1. T.M. Apostol, Mathematical Analysis, Narosa Publishing House, New
Delhi,1985.

2. Gabriel Klambauer, Mathematical Analysis, Marcel Dekkar,Inc. New
York,1975.

3. A.J. White, Real Analysis; an introduction, Addison-Wesley Publishing
Co.,Inc.,1968.

4. G.de Barra, Measure Theory and Integration, Wiley Eastern Limited,
1981.

5. E. Hewitt and K. Stromberg. Real and Abstract Analysis, Berlin,

Springer, 1969.
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10.

11.

12.
13.

14.

15.

16.

17.

P.K. Jain and V.P. Gupta, Lebesgue Measure and Integration, New Age
International (P) Limited Published, New Delhi, 1986 Reprint 2000).
I.P. Natanson, Theory of Functions of a Real Variable. Vol. |, Frederick
Ungar Publishing Co., 1961.

Richard L. Wheeden and Antoni Zygmund, Measure and Integral: An
Introduction to Real Analysis, Marcel Dekker Inc.1977.

J.H. Williamson, Lebesgue Integration, Holt Rinehart and Winston, Inc.
New York. 1962.

A. Friedman, Foundations of Modern Analysis, Holt, Rinehart and
Winston, Inc., New York, 1970.

P.R. Halmos, Measure Theory, Van Nostrand, Princeton, 1950.

T.G. Hawkins, Lebesgue’s Theory, of Integration: Its Origins and
Development, Chelsea, New York, 1979.

K.R. Parthasarathy, Introduction to Probability and Measure, Macmillan
Company of India Ltd., Delhi, 1977.

R.G. Bartle, The Elements of Integration, John Wiley & Sons, Inc. New
York, 1966.

Serge Lang, Analysis | & Il, Addison-Wesley Publishing Company, Inc.
19609.

Inder K. Rana, An Introduction to Measure and Integration, Norosa
Publishing House, Delhi, 1997.
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M.Sc./M.A. Course (Second Semester)
PAPER-I1II

General and Algebraic Topology
Max. Marks 80

Unit-1 Tychonoff product topology in terms of standard sub-base and its

characterizations. Projection maps. Separation axioms and product
spaces.

Unit-11 Product spaces. Connectedness and product spaces. Compactness and

Unit-111

product spaces (Tychonoft’s theorem). Countability and product spaces.

Embedding and metrization. Embedding lemma and Tychonoff
embedding. The Urysohn metrization theorem. Metrization theorems
and Paracompactness-Local finiteness. The Nagata-Smirnov metrization
theorem. Paracompactness. The Smirnov metrization theorem.

Unit-1V Nets and filter. Topology and convergence of nets. Hausdorffness and

Unit-V

nets. Compactness and nets. Filters and their convergence. Canonical
way of converting nets to filters and vice-versa. Ultra-filters and
Compactness.

The fundamental group and covering spaces-Homotopy of paths. The
fundamental group. Covering spaces. The fundamental group of the
circle and the fundamental theorem of algebra

Recommended Books:

1. James R.Munkres, Topology, A First Course, Prentice Hall of India Pvt.
Ltd., New Delhi,2000.

2. K.D.Joshi, Introduction to General Topology, Wiley Eastern Ltd., 1983.

References

1. J. Dugundji, Topology, Allyn and Bacon, 1966 (reprinted in India by
Prentice Hall of India Pvt. Ltd.).

2. George F.Simmons, Introduction to Topology and modern Analysis,
McGraw-Hill Book Company, 1963.

3. J.Hocking and G Young, Topology, Addison-Wiley Reading, 1961.

4. J.L. Kelley, General Topology, Van Nostrand, Reinhold Co., New
York,1995.

5. L. Steen and J. Seebach, Counter examples in Topology, Holt, Rinehart

and Winston, New York, 1970.
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10.
11.
12.

13.
14.

15.
16.
17.
18.
19.

20.

W.Thron, Topologically Structures, Holt, Rinehart and Winston, New
York,1966.

N. Bourbaki, General Topology Part | (Transl.),Addison Wesley,
Reading, 1966.

R. Engelking, General Topology, Polish Scientific Publishers,
Warszawa, 1977.

W. J. Pervin, Foundations of General Topology, Academic Press Inc.
New York,1964.

E.H.Spanier, Algebraic Topology, McGraw-Hill, New York,1966.

S. Willard, General Topology, Addison-Wesley, Reading, 1970.

Crump W.Baker, Introduction to Topology, Wm C. Brown Publisher,
1991.

Sze-Tsen Hu, Elements of General Topology, Holden-Day,Inc.1965.

D. Bushaw, Elements of General Topology, John Wiley & Sons, New
York, 1963.

M.J. Mansfield, Introduction to Topology, D.Van Nostrand Co.
Inc.Princeton,N.J.,1963.

B. Mendelson, Introduction to Topology, Allyn & Bacon, Inc.,
Boston,1962.

C. Berge, Topological Spaces, Macmillan Company, New York,1963.
S.S. Coirns, Introductory Topology, Ronald Press, New York, 1961.
Z.P. Mamuzic, Introduction to General Topology, P. Noordhoff
Ltd.,Groningen, 1963.

K.K.Jha, Advanced General Topology, Nav Bharat Prakashan, Delhi.
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M.Sc./M.A. Course (Second Semester)
PAPER-1V

Advanced Complex Analysis (11)

Max. Marks 80

Unit-1  Weierstrass’ factorisation theorem. Gamma function and its properties.
Riemann Zeta function. Riemann’s functional equation. Runge’s
theorem. Mittag-Leffler’s theorem.

Unit-11 Analytic Continuation. Uniqueness of direct analytic continuation.
Uniqueness of analytic continuation along a curve. Power series method
of analytic continuation Schwarz Reflection Principle. Monodromy
theorem and its consequences.

Unit-111 Harmonic functions on a disk. Harnack’s inequality and theorem.
Dirichlet Problem. Green’s function.

Unit-1V Canonical products. Jensen’s formula. Poisson-Jensen formula.
Hadamard’s  three circles theorem. Order of an entire function.
Exponent of Convergence. Borel’s theorem. Hadamard’s factorization
theorem.

Unit-V The range of an analytic function. Bloch’s theorem. The Little Picard
theorem. Schottky’s theorem. Montel Caratheodory and the Great picard
theorem. Univalent functions. Bieberbach’s conjecture (Statement
only) and the “1/4-theorem.

Recommended Books:

1. L.V. Ahlfors, Complex Analysis, MCGraw - Hill, 1979.

3. J.B. Conway, Functions of one Complex variable, Springer-Verlag,
International student-Edition, Narosa Publishing House,1980.

References

1. H.A. Priestly, Introduction to Complex Analysis, Clarendon Press,
Oxford 1990.

2. Liang-shin Hahn & Bernard Epstein, Classical Complex Analysis, Jones
and Bartlett Publishers International, London, 1996.

3. S. Lang, Complex Analysis, Addison Wesley, 1977.

4. Mark J.Ablowitz and A.S. Fokas, Complex Variables: Introduction and

Applications, Cambridge University press, South Asian Edition, 1998.
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10.

11.

12.

13.

14.

E. Hille, Analytic Function Theory (2 Vols.) Gonn & Co., 1959.

W.H.J. Fuchs, Topics in the Theory of Functions of one Complex
Variable, D.Van Nostrand Co., 1967.

C.Caratheodory, Theory of Functions (2 Vols.) Chelsea Publishing
Company, 1964.

M.Heins, Complex Function Theory, Academic Press, 1968.

Walter Rudin, Real and Complex Analysis, McGraw-Hill Book Co.,
1966.

S.Saks and A.Zygmund, Analytic Functions, Monografic Matematyczne,
1952.

E.C Titchmarsh, The Theory of Functions, Oxford University Press,
London.

W.A. Veech, A Second Course in Complex Analysis, W.A. Benjamin,
1967.

S.Ponnusamy, Foundations of Complex Analysis, Narosa Publishing
House, 1997.

D. Sarason, Complex Function Theory, Hindustan Book Agency, Delhi,
1994,
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M.Sc./M.A. Course (Second Semester)
PAPER-V

Advanced Discrete Mathematics (1)
Max. Marks 80

Unit-1 Graph Theory-Definition of (Undirected) Graphs, Paths, Circuits, Cycles,
& Subgraphs. Induced Subgraphs. Degree of a vertex. Connectivity. Planar
Graphs and their properties. Trees. Euler’s Formula for connected planar
Graphs. Complete & Complete Bipartite Graphs. Kuratowski’s Theorem
(statement only) and its use.

Unit-11 Spanning Trees, Cut-sets, Fundamental Cut -sets, and Cycle. Minimal
Spanning Trees and Kruskal’s Algorithm. Matrix Representations of
Graphs. Euler’s Theorem on the Existence of Eulerian Paths and Circuits.
Directed

Unit-111 Graphs. In degree and Out degree of a Vertex. Weighted undirected
Graphs. Dijkstra’s Algorithm.. strong Connectivity & Warshall’s
Algorithm. Directed Trees. Search Trees. Tree Traversals.

Unit-1V Introductory Computability Theory-Finite State Machines and their
Transition Table Diagrams. Equivalence of finite State Machines.
Reduced Machines. Homomorphism.

Unit-V  Finite Automata. Acceptors. Non-deterministic Finite Automata and

equivalence of its power to that of Deterministic Finite Automata. Moore
and mealy Machines. Turing Machine and Partial Recursive Functions.

Recommended Books:

1. Elements of Discrete Mathematics By C.L.Liu

2. Graph Theory and its application By N.Deo

3. Theory of Computer Science By K.L.P.Mishra and N.Chandrashekaran

References

1. J.P. Tremblay & R. Manohar, Discrete Mathematical Structures with
Applications to Computer Science, McGraw-Hill Book Co., 1997.

2. J.L. Gersting, Mathematical Structures for Computer Science, (3rd
edition), Computer Science Press, New York.

3. Seymour Lepschutz, Finite Mathematics (International) edition 1983),

McGraw-Hill Book Company, New York.

Page 1253 of 2209



S

S.Wiitala, Discrete Mathematics-A Unified Approach, McGraw-Hill
Book Co.

J.E. Hopcroft and J.D Ullman, Introduction to Automata Theory,
Languages & Computation, Narosa Publishing House.

C.L Liu, Elements of Discrete Mathematics, McGraw-Hill Book Co.

N. Deo. Graph Theory with Application to Engineering and Computer
Sciences. Prentice Hall of India.
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Pt. Ravishankar Shukla University, Raipur
Scheme of Examination
M.A./M.Sc. (MATHEMATICS) (Semester-III)
2018 - 19 (Examination - Dec. 2018) onwards
There shall be five theory papers. Two compulsory and three optional.

Each paper shall have 100 marks. Out of these five papers, the paper
which has theory and practical both, the theory part shall have 70 marks
and practical part shall have 30 marks. Overall tally of marks in

theory and practical will be 500.

Paper Description Theory | Sessi- | Practi Remark
onal cal

Compulsory Papers

I Integration Theory and Functional 80 20 - |-
Analysis (1)
I Partial Differential Equations & 80 20 - |-

Mechanics (1)

Optional Papers

Il A | Fundamentals of Computer Science 70 -- 30 | For regular
( Object Oriented Programming and students
Data Structure) only
B | Fuzzy Set Theory & Its 80 20 - |-
Applications (1)
C | Mathematical Biology (1) 80 20 - |-
IV | A | Operations Research (1) 80 20 - |-
B | Wavelets (1) 80 20 - |-
\Y A | Programming in C (with ANSI 70 -- 30 | For regular
Features) (1) students
only
B | Graph Theory (1) 80 20 - |-
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M.Sc./M.A. Course (Third Semester)
PAPER -1
Integration Theory and Functional Analysis (I)

Max. Marks 80

Integration Theory:

Unit-I

Unit-1I

Unit-III

Signed measure. Hahn decomposition theorem, mutually singular
measures. Radon-Nikodym theorem. Labesgue decomposition. Riesz
representation theorem. Extension theorem (Caratheodory).
Lebesgue-Stieltjes integral, product measures, Fubini’s theorem.
Differentiation and Integration. Decomposition into absolutely
continuous and singular parts.

Baire sets. Baire measure, continuous functions with compact
support. Regularity of measures on locally compact spaces.
Integration of continuous functions with compact support, Riesz-

Markoff theorem.

Functional Analysis :

Unit-1V

Normed linear spaces. Banach spaces and examples. Quotient space
of normed linear spaces and its completeness, equivalent normes.
Riesz Lemma, basic properties of finite dimensional normed linear

spaces and compactness.

Unit-V Weak convergence and bounded linear transformations, normed

linear spaces of bounded linear transformations, dual spaces with

examples.

Books Recommended :

1. P.R. Halmos, Measure Theory, Van Nostrand, Princeton, 1950.

2. B.Choudhary and S.Nanda, Functional Analysis with Applications. Wiley Eastern
Ltd. 1989.

3. H.L.Royden, Real Analysis, Macmillan Publishing Co. Inc., New York, 4’h Edition,

1993.
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References

11.
12.

13.

14.
15.

16.
17.

18.
19.
20.
21.
22.
23.

24.

S.K. Berberian, Measure and integration, Chelsea Publishing Company, New
York, 1965.

G. de Barra, Measure Theory and Integration, Wiley Eastern Limited, 1981.

P.K. Jain and V.P. Gupta, Lebesgue Measure and Integration, New Age
International (P) Limited, New Delhi, 2000.

Richard L. Wheeden and Antoni Zygmund, Measure and Integral : An
Introduction to Real Analysis, Marcel Dekker Inc. 1977.

J.H. Williamson, Lebesgue Integration, Holt Rinehart and Winston, Inc. New
York. 1962.

T.G. Hawkins, Lebesgue’s Theory of Integration: Its Origins and Development,
Chelsea, New York, 1979.

K.R. Parthasarathy, Introduction to Probability and Measure, Macmillan
Company of India Ltd., Delhi, 1977.

R.G. Bartle, The Elements of Integration, John Wiley & Sons, Inc. New York,
1966.

Serge Lang, Analysis | & II, Addison-Wesley Publishing Company, Inc. 1967.

. Inder K. Rana, An Introduction to Measure and Integration, Narosa Publishing

House, Delhi, 1997.

Walter Rudin, Real & Complex Analysis, Tata McGraw-Hill Publishing.

Edwin Hewitt and Korl Stromberg, Real and Abstract Analysis, Springer-Verlag,
New York.

Edwin Hewitt and Kenneth A. Ross, Abstract Harmonic Analysis, Vol. 1,
Springer-Verlag, 1993.

G. Bachman and L. Narici, Functional Analysis, Academic Press, 1966.

N. Dunford and ].T. Schwartz, Linear Operators, Part I, Interscience, New York,
1958.

R.E. Edwards, Functional Analysis, Holt Rinehart and Winston, New York, 1965.
C. Goffman and G. Pedrick, First Course in Functional Analysis, Prentice Hall of
India, New Delhi, 1987.

P.K. Jain, O.P. Ahuja and Khalil Ahmad, Functional Analysis, New Age
International (P) Ltd. & Wiley Eastern Ltd., New Delhi, 1997.

R.B. Holmes, Geometric Functional Analysis and its Applications, Springer-
Verlag, 1975.

K.K. Jha, Functional Analysis, Students’ Friends, 1986.

L.V. Kantorovich and G.P. Akilov, Functional Analysis, Pergamon Press, 1982.

E. Kreyszig, Introductory Functional Analysis with Applications, John Wiley &
Sons, New York, 1978.

B.K. Lahiri, Elements of Functional Analysis, The World Press Pvt. Ltd., Calcutta,
1994,

AH.Siddiqui, Functional Analysis with Applications, Tata McGraw-Hill
Publishing Company Ltd. New Delhi
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25.
26.

27.
28.
29.
30.
31.

32.
33.

B.V. Limaye, Functional Analysis, Wiley Eastern Ltd.

L.A. Lustenik and V.. Sobolev, Elements of Functional Analysis, Hindustan
Publishing Corporation, New Delhi, 1971.

G.F. Simmons, Introduction to Topology and Modern Analysis, McGraw-Hill
Book Company, New York, 1963.

A.E. Taylor, Introduction to Functional Analysis, John Wiley and Sons, New York,
1958.

K.Yosida, Functional Analysis, 3" edition Springer-Verlag, New York, 1971.

J].B. Conway, A Course in Functional Analysis, Springer-Verlag, New York, 1990.
Walter Rudin, Functional Analysis, Tata McGraw-Hill Publishing Company Ltd.,
New Delhi, 1973.

A. Wilansky, Functional Analysis, Blaisdell Publishing Co., 1964.

J. Tinsley Oden & Leszek F. Dernkowicz, Applied Functional Analysis, CRC Press
Inc.,, 1996.
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M.Sc./M.A. Course (Third Semester)
PAPER -II
Partial Differential Equations and Mechanics (I)

Max. Marks 80

Partial Differential Equations

Unit-I

Unit-II

Examples of PDE. Classification. Transport Equation-Initial value
Problem. Non-homogeneous Equation. Laplace’s Equation-
Fundamental Solution, Mean Value Formulas, Properties of
Harmonic Functions, Green’s Function, Energy Methods.

Heat Equation-Fundamental Solution, Mean Value Formula,
Properties of Solutions, Energy Methods. Wave Equation-Solution by

Spherical Means, Non-homogeneous Equations, Energy Methods.

Analytical Dynamics:

Unit-III

Unit-1V

Generalized coordinates. Holonomic and Non-holonomic systems.
Scleronomic and Rheonomic sytems. Generalized potential.
Lagrange’s equations of first kind. Lagrange’s equations of second
kind. Uniqueness of solution. Energy equation for conservative
fields. Hamilton’s variables. Donkin’s theorem. Hamilton canonical
equations. Cyclic coordinates. Routh’s equations.

Poisson’s Bracket. Poisson’s Identity. Jacobi-Poisson Theorem.
Motivating problems of calculus of variations, Shortest distance.
Minimum surface of revolution. Brachistochrone problem.
Isoperimetric problem. Geodesic. Fundamental lemma of calculus of
variations. Euler’s equation for one dependent function and its
generalization to (1) ‘n’ dependent functions, (ii) higher order
derivatives. Conditional extremum under geometric constraints and

under integral constraints.
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Gravitation:

Unit-V  Attraction and potential of rod, disc, spherical shells and sphere.

Surface integral of normal attraction (application & Gauss’ theorem).
Laplace and Poisson equations. Work done by selfattracting systems.
Distributions for a given potential. Equipotential surfaces. Surface

and solid harmonics. Surface density in terms of surface harmonics.

Books Recommended :

. L.C. Evans, Partial Differential Equations, Graduate Studies in Mathematics,

Volume 19, AMS, 1998.

2. F.Gantmacher, Lectures in Analytic Mechanics, MIR Publishers, Moscow, 1975.

3. R.C.Mondal, Classical Mechanics, Prentice Hall of India

4. S.L. Loney, An Elementary Treatise on Statics, Kalyani Publishers, New Delhi,
1979.

References

1. Books on Partial differential equation by 1.N. Sneddon, F. John, P. Prasad and R.
Ravindran, Amarnath etc.

2. AS. Ramsey, Dynamics Part II, The English Language Book Society and
Cambridge University Press, 1972.

3. H. Goldstein, Classical Mechanics (2nd edition), Narosa Publishing House, New
Delhi.

4. L.M. Gelfand and S.V. Fomin, Calculus of Variations, Prentice Hall.

5. Narayan Chandra Rana & Pramod Sharad Chandra Joag, Classical Mechanics,
Tata McGraw Hill, 1991.

6. Louis N. Hand and Janet D. Finch, Analytical Mechanics, Cambridge University
Press, 1998.

7. AS. Ramsey, Newtonian Gravitation, The English Language Book Society and

the Cambridge University Press.
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M.Sc./M.A. Course (Third Semester)
PAPER-III (A)
Fundamentals of Computer Science-Theory and Practical
(Object Oriented Programming and Data Structure)

Max. Marks. 100
(Theory-70 +Practical-30)

Unit-I Object Oriented Programming-Classes and Scope, nested classes,
pointer class members; Class initialization, assignment and
destruction.

Unit-II Overloaded functions and operators; Templates including class
templates; class inheritance and virtual functions.

Unit-III Data Structures-Analysis of algorithms, q, W, 0, o, w notations ;
Sequential and linked representations, Lists, Stacks, and queues;

Unit-IV Trees: Binary tree- search tree implementation, B-tree (concept
only);

Unit-V  Sorting: Insertion sort, shell sort, quick-sort, heap sort and their

analysis; Hashing-open and closed.

Books Recommended :

1. S.B.Lipman,]. Lajoi: C++ Primer, Addison Wesley.

2. B.Stroustrup; The C++ Programming Language, Addison Wesley.

3. CJ.Date: Introduction to Database Systems, Addison Wesley.

4. C. Ritehie: Operating Systems-Incorporating UNIX and Windows, BPB
Publications.

5. M.A. Weiss, Data Structures and Algorithm Analysis in C++, Addison Wesley.

Practical Examination Scheme

Max. Marks - 30 Time Duration - 3 Hrs.
Practical (two) 20 Marks( 10 marks each)
Viva 05 Marks

Sessional 05 Marks
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M.Sc./M.A. Course (Third Semester)
PAPER-III (B)
Fuzzy Set Theory and Its Applications (I)

Max Marks - 80

UNIT-1 Fuzzy sets-Basic definitions, a-level sets. Convex fuzzy sets. Basic
operations on fuzzy sets. Types of fuzzy sets. Cartesian products,
Algebraic products. Bounded sum and difference, t-norms and t-
conorms.

UNIT-II The Extension Principle- The Zadeh’s extension principle. Image and
inverse image of fuzzy sets. Fuzzy numbers. Elements of fuzzy
arithmetic.

UNIT-III Fuzzy Relations on Fuzzy sets, Composition of Fuzzy relations. Min-
Max composition and its properties.

UNIT-IV Fuzzy equivalence relations. Fuzzy compatibility relations. Fuzzy
relation equations. Fuzzy graphs, Similarity relation.

UNIT-V Possibility Theory-Fuzzy measures. Evidence theory. Necessity
measure. Possibility measure. Possibility distribution. Possibility

theory and fuzzy sets. Possibility theory versus probability theory.

REFERENCES :

1. H.J. Zmmemann, Fuzzy set theory and its Applications, Allied Publishers Ltd.
New Delhi, 1991.

2. G.J. Klir and B. Yuan- Fuzzy sets and fuzzy logic, Prentice-Hall ol India, New
Delhi, 1995.
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M.Sc./M.A. Course (Third Semester)
PAPER-III (C)
Mathematical Biology (I)

Max. Marks - 80
Part-A: Simple Single Species Models

UNIT-I

Continuous Population Models: Phase plane analysis of ODE. Exponential Growth
model, the Logistic Population Model, qualitative analysis, Harvesting in Population
Models, Constant-yield harvesting, constant-effort harvesting, a case study of
eutrophication of a lake.

UNIT-II

Discrete Population Models: Linear Models, graphical solution of difference
equations, equilibrium analysis, period-doubling and chaotic behavior, discrete-time
metered models, two-age group model and delayed recruitment, a case study of
oscillation in flour beetle populations.

Part-B : Models for interacting species

UNIT-III

Introduction and Mathematical preliminaries: The Lotka-Volterra equations, the
chemostat, equilibria and linearization, qualitative solutions of linear systems,
periodic solutions and limit cycles, models for giving up smoking and retaining of
workers by their peers.

UNIT-IV

Continuous Models for Two Interacting Populations: Species in competitions,
Predator-Prey system, Kolmogorov Models, Mutialism, The community matrix, the
nature of interactions between species, invading species and coexistence, a predator
and two competing prey, two predators competing for prey.

UNIT-V

Harvesting in Two-Species Models: Harvesting of species in competition,
Harvesing of predator-prey systems, some economic aspects of harvesting,
optimization of harvesting returns.

Text Book:
1. Fred Brauer, Carlos Castillo-Chavez, Mathematical Models in Population

Biology and Epidemiology, Biology, Springer (2010)
Reference Books:
1. Nicholas F. Britton, Essential Mathematical Biology, Springer-Verlag (2003)

2. ].D.Murray, Mathematical Biology I. An Introduction, Springer-Verlag (2002)
3rd Edition.

3. ].D.Murray, Mathematical Biology II. Spatial Models and Biomedical
Application, Springer-Verlag (2003) 3rd Edition.
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M.Sc./M.A. Course (Third Semester)
PAPER -1V (A)
Operations Research (I)

Max. Marks 80
Unit-1 Operations Research and its Scope. Necessity of Operations

Research in Industry. Linear Programming-Simplex Method. Theory
of the Simplex Method.

Unit-II Duality and Sensitivity Analysis. Other Algorithms for Linear
Programming-Dual Simplex Method.

Unit-III Parametric Linear Programming. Upper Bound Technique. Interior
Point Algorithm. Linear Goal Programming.

Unit-IV Transportation and Assignment Problems.

Unit-V Network Analysis-Shortest Path Problem. Minimum Spanning Tree
Probiem. Maximum Flow | Problem. Minimum Cost Flow Problem.
Network Simplex Method. Project Planning and Control I with
PERT-CPM.

Books Recommended :

1. F.S. Hillier and G.J. Ueberman. Introduction to Operations ResBareft (Sixth
Edition), McGraw Hill International Edition, Industrial Engineering Series, 1995.
(This book comes with a CD containing tutorial software).
2. G.Hadley, Linear Programming, Narosa Publishing House, 1995.
3. G. Hadly, Nonlinear and Dynamic Programming, Addison-Wesley, Reading
Mass.

4. H.A. Taha, Operations Research -An introduction, Macmillan Publishing Co., Inc.,
New Yark.

5. Kanti Swarup, P.K. Gupta and Man Mohan, Operations Research, Sultan Chand &
Sons, New Delhi

6. Mokhtar S. Bazaraa, John ]. Jarvis and Hanif D. Sherali, Linear Programming and
Network flows, John Wiley & Sons, New York, 1990.

References

1. S.S. Rao, Optimization Theory and Applications, Wiley Eastern Ltd., New
Delhi.
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Prem Kumar Gupla and D.S. Hira, Operations Research-An Introduction. S.
Cliand & Company Ltd., New Delhi.
N.S. Kambo, Mathematical Programming Techniques, Affiliated East-West Press
Pvt. Ltd., New Delhi, Madras
RK. Rathy, An Introduction to Fluid Dynamics, Oxford and IBH Publishing
Company, New Delhi, 1976.
A.D. Young, Boundary Layers, AIAA Education Series, Washington DC, 1989.
S.W. Yuan, Foundations of Fluid Mechanics, Prentice Hall of India Private
Limited, New Delhi, 1976.
UNDOSystems Products (Visit websHe htlp://www.Hndo.com/productsf.html)
(i) UNDO (the linear programming solver)
(i) UNDO Callable Library (the premier optimisation engine)
(iii) LINGO (the linear, non-linear, and integer programming solver
with mathematical modelling language)
(i) What's Best I (the spreadssheet add-in that solves linear, non-
linear, and integer problems).
All the above four products are bundled into one package to form the
Solver Suite. For more details about any of the four products one has to
click on its name.
(i) Optimisation Modelling with UNDO (8" edition) by Linus Schrage.
(ii)  Optimisation Modelling with LINGO by Unus Schrage.
More details available on the Related Book page York, 1979.
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M.Sc./M.A. Course (Third Semester)
PAPER-1V (B)
Wavelets (I)

Max Marks - 80

Unit-I. Preliminaries-Different ways of constructing wavelets- Orthonormal

bases generated by a single function: the Balian-Low theorem.

Smooth projections on LZ(R).

Unit-II. Local sine and cosine bases and the construction of some wavelets.

The unitary folding operators and the smooth projections.

Unit-1III. Multiresolution analysis and construction of wavelets. Construction

of compactly supported wavelets and estimates for its smoothness.

Band limited wavelets.

Unit-IV. Orthonormality. Completeness. Characterization of Lemarie-Meyer

wavelets and some other characterizations. Franklin wavelets and

Spline wavelets on the real line.

Unit-V. Orthonormal bases of piecewise linear continuous functions for L2

(T). Orthonormal bases of periodic splines. Periodization of wavelets

defined on the real line.

REFERENCES:

1. Eugenic HernBndez and Guido Weiss, A First Course on Wavelets, CRC Press,
New York, 1996.

2. C.K. Chui, An Introduction to Wavelets, Academic Press, 1992.

3. L.Daubechies, Ten Lectures on Wavelets, CBS-NSF Regional Conferences in
Applied Mathematics, 61, SIAM, 1 1992.

4. Y.Meyer,Wavelets, algorithms and applications (Tran.by R.D. Rayan,SIAM,
1993.

5. M.V. Wickerhauser, Adapted wavelet  analysis  from theory to

software, Wellesley, MA, AK. Peters, 1994.
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M.Sc./M.A. Course (Third Semester)
PAPER -V (A)
Programming in C (with ANSI features) Theory and Practical (I)

Max. Marks. 100
(Theory-70 +Practical-30)

Unit-I An overview of programming. Programming language, Classification.
C Essentials-Program Development. Functions. Anatomy of a C
Function. Variables and Constants. Expressions. Assignment
Statements. Formatting Source Files. Continuation Character. The
Preprocessor.

Unit-II Scalar Data Types-Declarations, Different Types of Integers. Different
kinds of Integer Constants. Floating-Point Types. Initialization.
Mixing Types. Explicit Conversions-Casts. Enumeration Types. The
Void Data Type. Typedefs. Finding the Address of an object. Pointers.

Unit-III Control Flow-Conditional Branching. The Switch Statement. Looping.
Nested Loops. The break and continue Statements. The goto
statement. Infinite Loops.

Unit-IV Operators and Expressions-Precedence and Associativity. Unary Plus
and Minus operators. Binary Arithmetic Operators. Arithmetic
Assignment Operators. Increment and Decrement Operators.
Comma Operator. Relational Operators. Logical Operators. Bit -
Manipulation Operators. Bitwise Assignment Operators. Cast
Operator. Size of Operators. Conditional Operator. Memory
Operators.

Unit-V Arrays -Declaring an Array. Arrays and Memory. Initializing Arrays.

Encryption and Decryption.
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Books Recommended :

1. Peter A. Darnell and Philip E. Margolis, C: A Software Engineering Approach,
Narosa Publishing House (Springer International Student Edition) 1993.

2. Samuel P. Harkison and Gly L. Steele Jr., C : A Reference Manual, 2nd Edition,
Prentice Hall, 1984.

3. Brian W. Kernighan & Dennis M. Ritchie, The C Programme Language, 2nd
Edition (ANSI Features), Prentice Hall 1989.

Practical Examination Scheme

Max. Marks - 30 Time Duration - 3 Hrs.
Practical (two) 20 Marks( 10 marks each)
Viva 05 Marks

Sessional 05 Marks
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Unit-I:

Unit-1I:

Unit-III:

Unit-1V:

M.Sc./M.A. Course (Third Semester)
PAPER-V (B)
Graph theory (I)

Max. Marks - 80
Operations on graphs, matrices and vector spaces: Topological

operations, Homeomerphism, homomorphism, contractions, derived
graphs, Binary operations.

Matrices and vector spaces: Matrices and vector spaces : The
adjacency matrix, The determinant and the spectrum, Spectrum
properties, The incidence matrix, cycle space and Bond space, Cycle
bases and cycle graphs.
Colouring packing and covering: Vertex coverings, critical graphs,
Girth and chromatic number, uniquely colourable graphs, edge-
colourings, Face colourings and Beyond, The achromatic and the
Adjoint Numbers.

Combinational formulations: Setting up of combinational
formulations, the classic pair of duals, Gallai, Norman-Rabin

Theorems, Clique parameters, The Rosenfeld Numbers.

Unit-V: Perfect Graphs: Introduction to the “SPGC”, Triangulated (Chordal)

graphs, Comparability graphs, Interval graphs, permutation graphs,

circular arc graphs, split graphs, weakly triangulated graphs.

REFERENCES :

1. K.R.Parthasarathy, Basic graph theory, Tata Mc graw Hill publishing company
limited , 1994.

2. RJ.Wilson, Introduction to graph theory, Longman Harlow, 1985.

3. John Clark, Derek Allon Holton, A first look at graph Theory, World Scientific
Singapore, 1991.

4. Frank Hararary, Graph Theory Narosa, New Delhi, 1995.

5. Ronald Gould and Benjamin Cummins, Graph Theory, California.

6. Narsingh Deo, Graph Theory with applications to Engineering and Computer
Science, Prentice-Hall of India Private Limited, New Delhi, 2002.
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Pt. Ravishankar Shukla University, Raipur
Scheme of Examination
M.A./M.Sc. (MATHEMATICS) (Semester-1V)
2018 - 19 (Examination - Dec. 2018) onwards
There shall be six papers. Two compulsory and three optional papers.

Each paper shall have 100 marks. The paper which has theory and
practical both, the theory part shall have 70 marks and practical part
shall have 30 marks. Overall tally of marks in theory and practical
will be 500.

Paper Description Theory | Sessi- | Practic Remark
onal al
Compulsory Papers
I Functional Analysis (1) 80 20 | -- --
I Partial Differential Equations & 80 20 | -- --
Mechanics (1)
Optional Papers
I A | Operating System and 70 -- 30 | For regular
Database Management System students
only
B | Fuzzy Set Theory & Its 80 20 - --
Applications (11)
C | Mathematical Biology(ll) 80 20 -- --
IV | A | Operations Research (1) 80 20 - --
B | Wavelets (I1) 80 20 - --
\ A | Programming in C (with ANSI 70 -- 30 | For regular
Features) (1) students
only
B | Graph Theory (I1) 80 20 --
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M.Sc./M.A. Course (Fourth Semester)
PAPER -1
Functional Analysis (II)

Max. Marks 80

Unit-I Uniform boundedness theorem and some of its consequences. Open
mapping and closed graph theorems.

Unit-Il Hahn-Banach theorem for real linear spaces, complex linear spaces
and normed linear spaces. Reflexive spaces. Weak Sequential
Compactness. Compact Operators. Solvability of linear equations in
Banach spaces. The closed Range Theorem.

Unit-IIl Inner product spaces. Hilbert spaces. Orthonormal Sets. Bessel’s
inequality. Complete orthonormal sets and Parseval’s identity.

Unit-IV Structure of Hilbert spaces. Projection theorem. Riesz representation
theorem. Adjoint of an operator on a Hilbert space. Reflexivity of
Hilbert spaces.

Unit-V  Self-adjoint operators, Positive, projection, normal and unitary
operators. Abstract variational boundary-value problem. The

generalized Lax-Milgram theorem.
Books Recommended :
1. B.Choudhary and S.Nanda, Functional Analysis with Applications. Wiley Eastern

Ltd. 1989.

2. H.L.Royden, Real Analysis, Macmillan Publishing Co. Inc., New York, 4’h Edition,
1993.

References

=

Serge Lang, Analysis I & I, Addison-Wesley Publishing Company, Inc. 1967.

Walter Rudin, Real & Complex Analysis, Tata McGraw-Hill Publishing.

3. Edwin Hewitt and Korl Stromberg, Real and Abstract Analysis, Springer-Verlag,
New York.

4. Edwin Hewitt and Kenneth A. Ross, Abstract Harmonic Analysis, Vol. 1,

Springer-Verlag, 1993.

N
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10.
11.
12.
13.
14.
15.

16.
17.

18.
19.
20.
21.
22.

23.
24,

G. Bachman and L. Narici, Functional Analysis, Academic Press, 1966.

N. Dunford and ].T. Schwartz, Linear Operators, Part I, Interscience, New York,
1958.

R.E. Edwards, Functional Analysis, Holt Rinehart and Winston, New York, 1965.
C. Goffman and G. Pedrick, First Course in Functional Analysis, Prentice Hall of
India, New Delhi, 1987.

P.K. Jain, O.P. Ahuja and Khalil Ahmad, Functional Analysis, New Age
International (P) Ltd. & Wiley Eastern Ltd., New Delhi, 1997.

R.B. Holmes, Geometric Functional Analysis and its Applications, Springer-
Verlag, 1975.

K.K. Jha, Functional Analysis, Students’ Friends, 1986.

L.V. Kantorovich and G.P. Akilov, Functional Analysis, Pergamon Press, 1982.

E. Kreyszig, Introductory Functional Analysis with Applications, John Wiley &
Sons, New York, 1978.

B.K. Lahiri, Elements of Functional Analysis, The World Press Pvt. Ltd., Calcutta,
1994.

AH.Siddiqui, Functional Analysis with Applications, Tata McGraw-Hill
Publishing Company Ltd. New Delhi

B.V. Limaye, Functional Analysis, Wiley Eastern Ltd.

L.A. Lustenik and V.. Sobolev, Elements of Functional Analysis, Hindustan
Publishing Corporation, New Delhi, 1971.

G.F. Simmons, Introduction to Topology and Modern Analysis, McGraw-Hill
Book Company, New York, 1963.

A.E. Taylor, Introduction to Functional Analysis, John Wiley and Sons, New York,
1958.

K.Yosida, Functional Analysis, 3" edition Springer-Verlag, New York, 1971.

].B. Conway, A Course in Functional Analysis, Springer-Verlag, New York, 1990.
Walter Rudin, Functional Analysis, Tata McGraw-Hill Publishing Company Ltd.,
New Delhi, 1973.

A. Wilansky, Functional Analysis, Blaisdell Publishing Co., 1964.

J. Tinsley Oden & Leszek F. Dernkowicz, Applied Functional Analysis, CRC Press
Inc.,, 1996.
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M.Sc./M.A. Course (Fourth Semester)
PAPER -II
Partial Differential Equations and Mechanics (II)

Max. Marks 80
Partial Differential Equations

Unit-I Nonlinear First Order PDE-Complete Integrals, Envelopes,
Characteristics, HamiltonJacobi Equations (Calculus of Variations,
Hamilton’s ODE, Legendre Transform, Hopf-Lax Formula, Weak
Solutions, Uniqueness), Conservation Laws (Shocks, Entropy
Condtion, LaxOleinik formula, Weak Solutions, Uniqueness,
Riemann’s Problem, Long Time Behaviour)

Unit-Il Representation of Solutions-Separation of Variables, Similarity
Solutions (Plane and Travelling Waves, Solitons, Similarity under
Scaling), Fourier and Laplace Transform, Hopf-Cole Transform,
Hodograph and Legendre Transforms, Potential Functions.

Unit-III Asymptotics (Singular Perturbations, Laplace’s Method, Geometric
Optics, Stationary Phase, Homogenization), Power Series (Non-
characteristic Surfaces, Real Analytic Functions, Cauchy-

Kovalevskaya Theorem).

Analytical Dynamics:

Unit-IV Hamilton’s Principle. Principle of least action. Poincare Cartan
Integral invariant. Whittaker’s equations. Jacobi’s equations. Lee
Hwa Chung’s theorem, canonical transformations and properties of
generating functions.

Unit-V Hamilton-Jacobi equation. Jacobi theorem. Method of separation of
variables. Lagrange Brackets. Condition of canonical character of a

transformation in terms of Lagrange brackets and Poisson brackets,
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invariance of Lagrange brackets and Poisson brackets under

canonical transformations.

Books Recommended :

1. L.C. Evans, Partial Differential Equations, Graduate Studies in Mathematics,
Volume 19, AMS, 1998.

2. F.Gantmacher, Lectures in Analytic Mechanics, MIR Publishers, Moscow, 1975.

3. R.C.Mondal, Classical Mechanics, Prentice Hall of India

References

1. Books on Partial differential equation by 1.N. Sneddon, F. John, P. Prasad and R.
Ravindran, Amarnath etc.

2. AS. Ramsey, Dynamics Part II, The English Language Book Society and
Cambridge University Press, 1972.

3. H. Goldstein, Classical Mechanics (2nd edition), Narosa Publishing House, New
Delhi.

4. LM. Gelfand and S.V. Fomin, Calculus of Variations, Prentice Hall.

Narayan Chandra Rana & Pramod Sharad Chandra Joag, Classical Mechanics,

Tata McGraw Hill, 1991.

6. Louis N. Hand and Janet D. Finch, Analytical Mechanics, Cambridge University
Press, 1998.

u
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M.Sc./M.A. Course (Fourth Semester)
PAPER-III (A)
Operating System and Database Management System
- Theory and Practical

Max. Marks. 100
(Theory-70 +Practical-30)

Unit-I Database Systems-Role of database systems, database system

architecture and data modeling.

Unit-Il Introduction to relational algebra and relational calculus.

Unit-III Intoduction to SQL: Basic features including views; Integrity

constraints; Database design-normalization up to BCNF.

Unit-IV Operating Systems- Overview of operating system, user interface,

processor management, memory management.

Unit-V [/0 management, concurrency and Security, network and distributed

systems.

Books Recommended :

B W e

5.

S.B. Lipman, J. Lajoi: C++ Primer, Addison Wesley.

B. Stroustrup; The C++ Programming Language, Addison Wesley.

C.J. Date : Introduction to Database Systems, Addison Wesley.

C. Ritehie: Operating Systems-Incorporating UNIX and Windows, BPB
Publications.

M.A. Weiss, Data Structures and Algorithm Analysis in C++, Addison Wesley.

Practical Examination Scheme

Max. Marks - 30 Time Duration - 3 Hrs.
Practical (two) 20 Marks( 10 marks each)
Viva 05 Marks

Sessional 05 Marks
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Unit-1

Unit-II

Unit-III

Unit-1V

Unit-V

M.Sc./M.A. Course (Fourth Semester)
PAPER-III (B)
Fuzzy Set Theory & Its Applications (II)

Max Marks - 80
Fuzzy Logic-An overview of classical logic, Multivalued logics, Fuzzy
propositions. Fuzzy quantifiers. Linguistic variables and hedges.
Inference from conditional fuzzy propositions, the compositional
rule of inference.
Approximate Reasoning-An overview of Fuzzy expert system. Fuzzy
implications and their selection. Multiconditional approximate
reasoning. The role of fuzzy relation equation.
An introduction to Fuzzy Control-Fuzzy controllers. Fuzzy rule base.
Fuzzy inference engine. Fuzzification.
Defuzzification and the various defuzzitication methods (the centre
of area, the centre of maxima, and the mean of maxima methods).
Decision Making in Fuzzy Environment-Individual decision making.
Multiperson decision making. Multicriteria decision making.
Multistage decision making. Fuzzy ranking methods. Fuzzy linear

programming.

REFERENCES :

1. H.J. Zmmemann, Fuzzy set theory and its Applications, Allied Publishers Ltd.
New Delhi, 1991.

2. G.J. Klir and B. Yuan- Fuzzy sets and fuzzy logic, Prentice-Hall ol India, New
Delhi, 1995.
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M.Sc./M.A. Course (Fourth Semester)
PAPER-III (C)
Mathematical Biology (II)

Max. Marks - 80
Part-A: Population Models
UNIT-I
Models for population with age structure: Linear discrete models, linear
continuous models, the method of characteristics, nonlinear continuous models.

UNIT-II

Models for population with spatial structure: A general metapopulation model,
a metapopulation model with residence and travel, the diffusion equation, solution
by separation of variables. Linear reaction-diffusion equations, nonlinear reaction-
diffusion equations, two-species interactions, diffusion in two dimensions.

Part-B:Disease Transmission Models

UNIT-II

Epidemic models: Introduction to epidemic models, The logistic equation in
epidemiology (1.3), simple Kermack-McKendrick epidemic model, network and
compartmental epidemic models.

UNIT-IV

More complicated epidemic models: models with exposed period, treatments
models, an influenza model, quarantine-isolation models.

An SIR model with a general infectious period, the age of infection epidemic model,
models with disease deaths, a vaccination model, the next generation matrix.

UNIT-V

Models for endemic diseases: A model for diseases with no immunity, the SIR
model with births and deaths, some applications: Herd immunity, age of infection,
the inter-epidemic period, epidemic approach to endemic equilibrium, the SIS model
with births and deaths, temporary immunity, diseases population control.

Text Book:
1. Fred Brauer, Carlos Castillo-Chavez, Mathematical Models in Population
Biology and Epidemiology, Biology, Springer (2010)

Reference Books:
1. Nicholas F. Britton, Essential Mathematical Biology, Springer-Verlag (2003)

2. ].D.Murray, Mathematical Biology I. An Introduction, Springer-Verlag (2002)
3rd Edition.

3. ].D.Murray, Mathematical Biology II. Spatial Models and Biomedical
Application, Springer-Verlag (2003) 3rd Edition.
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Unit-I

Unit-II

Unit-III

Unit-1V

Unit-V

M.Sc./M.A. Course (Fourth Semester)
PAPER -1V (A)
Operations Research (II)

Max. Marks 80
Dynamic Programming-Deterministic and Probabilistic Dynamic

programming.

Game Theory-Two-Person, Zero-Sum Games. Games with Mixed
Strategies. Graphical . Solution. Solution by Linear Programming,.
Integer Programming-Pure and Mixed Integer Programming
Problem, Gomory’s All-I P.P. Method, Construction of Gomory’s
Constraints, Fractional Cut Method-All Integer LPP, Fractional Cut
Method- Mixed Integer LPP, Branch and Bound Technique.

Queueing system: Deterministic Queueing system, probability
distribution in  Queueing, classification of Queueing models,
Poission Queueing system.

Nonlinear Programming-One/and Multi-Variable Unconstrained
Optimization. Kuhn-Tucker Conditions for Constrained
Optimization. Quadratic Programming. Separable Programming.

I Convex Programming. Non-convex Programming.

Books Recommended :

1. F.S. Hillier and G.J. Ueberman. Introduction to Operations ResBareft (Sixth
Edition), McGraw Hill International Edition, Industrial Engineering Series, 1995.
(This book comes with a CD containing tutorial software).

2. G.Hadley, Linear Programming, Narosa Publishing House, 1995.

3. G. Hadly, Nonlinear and Dynamic Programming, Addison-Wesley, Reading

Mass.

4. H.A. Taha, Operations Research -An introduction, Macmillan Publishing Co., Inc.,
New Yark.

5. Kanti Swarup, P.K. Gupta and Man Mohan, Operations Research, Sultan Chand &
Sons, New Delhi

6. Mokhtar S. Bazaraa, John J. Jarvis and Hanif D. Sherali, Linear Programming and
Network flows, John Wiley & Sons, New York, 1990.
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References

1. S.S. Rao, Optimization Theory and Applications, Wiley Eastern Ltd., New
Delhi.
2. Prem Kumar Gupla and D.S. Hira, Operations Research-An Introduction. S.
Cliand & Company Ltd., New Delhi.
3. N.S. Kambo, Mathematical Programming Techniques, Affiliated East-West Press
Pvt. Ltd., New Delhi, Madras
4. RK. Rathy, An Introduction to Fluid Dynamics, Oxford and IBH Publishing
Company, New Delhi, 1976.
A.D. Young, Boundary Layers, AIAA Education Series, Washington DC, 1989.
6. S.W. Yuan, Foundations of Fluid Mechanics, Prentice Hall of India Private
Limited, New Delhi, 1976.
7. UNDOSystems Products (Visit websHe htlp://www.Hndo.com/productsf.html)
(i) UNDO (the linear programming solver)
(ii) UNDO Callable Library (the premier optimisation engine)
(iii) LINGO (the linear, non-linear, and integer programming solver
with mathematical modelling language)
(i) What's Best I (the spreadssheet add-in that solves linear, non-
linear, and integer problems).
All the above four products are bundled into one package to form the
Solver Suite. For more details about any of the four products one has to
click on its name.
(i) Optimisation Modelling with UNDO (8" edition) by Linus Schrage.
(ii)  Optimisation Modelling with LINGO by Unus Schrage.
More details available on the Related Book page York, 1979.

v
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M.Sc./M.A. Course (Fourth Semester)
PAPER-1V (B)
Wavelets (II)

Max Marks - 80

Unit-I Characterizations in the theory of wavelets-The basic equations and
some of its applications.

Unit-II Characaterizations of MRA wavelets, low-pass filters and scaling
functions. Non- existence of smooth wavelets in H 2 (R).

Unit-1II Frames - The reconstruction formula and the Batian-Low theorem for
frames. Frames from translations and dilations. Smooth frames for
H2 (R).

Unit-1V Discrete transforms and algorithms-The discrete and the fast Fourier
transforms. The discrete and the fast cosine transforms.

Unit-IV The discrete version of the local sine and cosine bases.

Decomposition and reconstruction algorithms for wavelets.

REFERENCES:

[y

. Eugenic HernBndez and Guido Weiss, A First Course on Wavelets, CRC Press,
New York, 1996.

2. C.K. Chui, An Introduction to Wavelets, Academic Press, 1992.

3. L.Daubechies, Ten Lectures on Wavelets, CBS-NSF Regional Conferences in
Applied Mathematics, 61, SIAM, [ 1992.

4. Y.Meyer,Wavelets, algorithms and applications (Tran.by R.D. Rayan,SIAM,
1993.

5. M.V. Wickerhauser, Adapted wavelet  analysis  from theory to

software, Wellesley, MA, AK. Peters, 1994.
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M.Sc./M.A. Course (Fourth Semester)
PAPER -V (A)
Programming in C (with ANSI features) (II)
Theory and Practical

Max. Marks. 100
(Theory-70 +Practical-30)

Unit-I Storage Classes-Fixed vs. Automatic Duration. Scope. Global variables.

Unit-1I

Unit-III

Unit-1V

Unit-V

The register Specifier. ANSI rules for the syntax and Semantics of the
storage-class keywords.

Pointers Pointer Arithmetic. Passing Pointers as Function
Arguments. Accessing Array Elements through Pointers. Passing
Arrays as Function Arguments. Sorting Algorithms. Strings.
Multidimensional Arrays. Arrays of Pointers. Pointers to Pointers.
Functions-Passing Arguments. Declarations and Calls. Pointers to
Functions. Recursion. The main Function. Complex Declarations.The
C Preprocessor-Macro Substitution. Conditional Compilation.
Include Facility. Line Control.

Structures and Unions-Structures. Dynamic Memory Allocation.
Linked Lists. Unions, enum Declarations.

Input and Output-Streams, Buffering. The <Stdio.h> Header File.
Error Handling. Opening and Closing a File. Reading and Writing
Data. Selecting an [/0 Method. Unbuffered I/0 Random Access. The
standard library for Input/Output.

Books Recommended :

1. Peter A. Darnell and Philip E. Margolis, C: A Software Engineering Approach,
Narosa Publishing House (Springer International Student Edition) 1993.

2. Samuel P. Harkison and Gly L. Steele Jr., C : A Reference Manual, 2nd Edition,
Prentice Hall, 1984.

3. Brian W. Kernighan & Dennis M. Ritchie, The C Programme Language, 2nd
Edition (ANSI Features), Prentice Hall 1989.
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Practical Examination Scheme

Max. Marks - 30 Time Duration - 3 Hrs.
Practical (two) 20 Marks( 10 marks each)
Viva 05 Marks

Sessional 05 Marks
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M.Sc./M.A. Course (Fourth Semester)
PAPER-V (B)
Graph theory-II

Max. Marks - 80
Unit-I: Ramsey Theory: Perpectness-preserving operations, Forbidden

Subgraph orientations, Ramsey numbers and Ramsey graphs.

Unit-II: Groups: Permutation groups, The automorphism group, graphs with
given group, symmetry concepts, pseudo-similarity and stability,
spectral studies of the Automorphism group.

Unit-IIl: Polynomials and Graph Enumeration: The colour polynomials, The
chromatic polynomial, The bivariate colouring polynomials.

Unit-IV: Graph Enumeration: Co-chromatic (co-dichromatic) graphs and
chromatically unique graphs, Graph Enumeration.

Unit-V: Digraphs & Networks: Digraphs, Types of connectedness, Flows in

Networks, Menger’s and Konig's Theorem, Degree sequences.

REFERENCES :

1. K.R.Parthasarathy, Basic graph theory, Tata Mc graw Hill publishing company
limited , 1994,

2. RJ.Wilson, Introduction to graph theory, Longman Harlow, 1985.

3. John Clark, Derek Allon Holton, A first look at graph Theory, World Scientific

Singapore, 1991.

Frank Hararary, Graph Theory Narosa, New Delhi, 1995.

Ronald Gould and Benjamin Cummins, Graph Theory, California.

Narsingh Deo, Graph Theory with applications to Engineering and Computer

Science, Prentice-Hall of India Private Limited, New Delhi, 2002.

o s
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Pt. Ravishankar Shukla University, Raipur
M.Phil. (Mathematics)
2018-19 & Onward

Scheme of Examination

There shall be three theory papers, one dissertation and one seminar based on theory
in M.Phil.(Mathematics). All are compulsory. Each theory paper will have 100 marks.
The course content of each paper has been divided into five units. However, there will
be internal choice in each Unit. Dissertation will be of 150 marks ((Script -75+Ext. -
50+ Viva -Voce 25). Seminar -based on theory will be of 50 marks.

S.No. | Particulars Max. Marks
Research Methodology, Quantitative
Paper-I techniques and Computers (Code 100
101)
1 Theory Cryptography (Code 102A) 300
Papers Paper-II OR 100
Mathematical Modelling (Code 102B)
) Nonlinear Analysis and Topological
Paper-1Il Structures (Code 103) 100
2 Seminar Based on Theory 50 50
Script 75
2 Dissertation Ext. 50 | 150
Viva-Voce 25
Grand Total 500

Guidelines of activities/academic calendar for M.Phil. Students:

1.

In order to pass the M.Phil. Examination a student required to obtain a
minimum of 25% marks in each theory paper and minimum of 50% marks
in aggregate to the theory papers, dissertation and seminars separately.
The subject of dissertation will be provided by supervisor in the first week
of September.

The dissertation has to be submitted by the end of first week of March.
Thereafter supervisor will take no responsibility for delay in the
submission of the dissertation.

Students are requested to complete the typing work (preferably in AMS-
Tex/Latex) of their dissertation by the last week of February.

Every week on student will present his/her seminar using OHP/LCD based
on the theory papers/on the subject assigned in the dissertation.
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Details of Syllabus

Paper I
Research Methodology, Quantitative techniques and

Computers

M.M. 100
Unit I - Research Methodology:
Introduction to research methodology, Meaning, objectives, types, significance of Research.
Identification, Selection of Research problem, Formulation of research objectives, Research
design, components, importance and typology, Quantitative and qualitative methodology,
hypotheses. Research ethics.
Unit II - Scientific Writing : Importance of Science Writing , Meaning and nature of
Scientific Style , Writing effective scientific prose, Effective word selection in Science writing,
Common mathematical functions and their abbreviations, Symbols, Operators Commonly
used in Mathematics, Greek, Roman letters used in mathematics, Mathematical Theorems
and properties, Mathematics Journals and their abbreviations.
UnitIII - Style and Usage for Mathematics :
Review : Mathematics Subject Classifications (MSC). Mathematical Review, MathSciNet and
other E-Resources.
Manuscript Preparation :
Structure of a Standard Mathematics Paper (in brief), Other Forms of Mathematics
Manuscripts.
Usage : Mathematical Expressions, Alphabets used in Mathematical Expressions,
Bracketing, Limits, Fractions, Multiplication, Vectors, Tensors, and n-forms, Summations,
Products, Unions, and Integrals.
Unit IV - Typesetting Mathematical Text :
Sample Document, Type Style, Environments, Lists, Centering, Tables, Verbatim, Vertical and
Horizontal Spacing. Equation Environments, Fonts, Hats, and Underlining, Braces, Arrays and
Matrices, Customized Commands, Theorem-like Environments, Math Styles, Document
Classes and the Overall Structure, Titles for Documents, Sectioning Commands, Packages,
Inputting Files, Inputting Pictures, Making a Bibliography, Making an Index, Slides.
UnitV- MATLAB:
Arithmetic Operations, built-in-MATH functions, scalar variables, Creating Arrays, built-in-
functions for handling arrays, Mathematical Operations with Arrarys, Script Files, Two
dimensional plots, programming in MATLAB, Polynomial, curve fitting, and interpolation,
Three-dimensional plots.
Books recommended :

1. C.RKothari, Research Methodology, New Age International Publishers (2004)
2. Michael Davis : Ethics and the University. Routledge (1999)

3. Harold Rabinowitz, Suzanne Vogel : The Manual of Scientific Style. Academic Press
(2009)

4. Laslie Lamport : LATEX. Addison Wesley Publication Company (1994)

5. David F. Griffiths, Desmond ]. Higham : Learning LATEX. Society for Industrial and
Applied Mathematics, Philadelphia (1997)

6. Amos Gilat : MATLAB : An Introduction with Applications. John Wiley & Sons, INC

(2004)
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Paper -1I(A)

Cryptography

M.M. 100
Unit I :Fundamental concepts:
Elements of number theory: Greatest Common Divisor, divisibility and Euclidean algorithm,
Congruences, Semi-Groups, Groups, Residue Class, Rings, Fields, Analysis of Operation in the
Residue Class Rings, Fermat’s Little Theorem, Fast Exponentiation, The Chinese Remainder
Theorem ,Time estimates for doing arithmetic, Polynomial time. Factoring concept.

UnitII - Encryption process :

Encryption, decryption and key generation. Symmetric and Asymmetric Crypto systems,
Cryptanalysis, Alphabets and Words, Permutations, Block Ciphers, Multiple Encryption, Use
of Block Ciphers, Stream Ciphers, Affine Ciphers, Matrices and Linear Maps, Affine Linear
Block Ciphers, Vigenere, Hill and Permutation Ciphers, Cryptanalysis of Affine Linear Block
Ciphers

UnitIII - Public key cryptosystems :

Probability and perfect secure, Various One Time Rabin System, ElGamal System,
Enciphering matrices, the idea of public key cryptography, design of RSA, some important
properties of RSA, Discrete logarithm problem, public key cryptosystem based on
Knapsack problem, the concept of zero knowledge transfer.

Unit IV - Primality and factoring:

Trial Division, Carmichael number, Millor-Rabin Test, p-1 Method, pseudo primes, the rho
methods, Fermat factorization and factor basis, the continued fraction method, the quadratic
sieve method.

Unit V- Elliptic curves:

Basic facts and application of elliptic curve in cryptography, elliptic curve cryptosystem,
elliptic curve primality test, elliptic curve factorization. Digital Signatures: RSA Signature,
Signature from Public Key Systems, ElGamal Signature.

Books recommended :

1.A course in number theory and cryptography by N. Koblitz. Springer 2002.
2.An introduction to cryptography by J. A. Buchmman. Springer.2001.
3.Introduction to Cryptography by Hans Delfs and H.Knebl. Springer 2001.
4. Modern cryptography by 0.Goldrich. Springer. 1999

5. Modern cryptography: theory and practice by Wenbo Mao. HP. 2004.
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Paper -1I(B)

Mathematical Modelling

M.M. 100
Unit I - Unstructured Population Models in Continuous Time:
Modelling population dynamics : Describing a population and its environment , The
population or p-state, The individual or i-state , The environmental or E-condition,
Population balance equation, Characterizing the population, Population-level and per capita
rates, Model building, Exponential population growth, Logistic population growth, Two-
sexes population growth, Parameters and state variables, Deterministic and stochastic
models
Unit II - Single ordinary differential equations:
Explicit solutions, Numerical integration, Analyzing flow patterns, Steady states and their
stability , Units and non-dimensionalization, Existence and uniqueness of solutions,
Epilogue
Unit III - Dynamics of Class:
Structured Populations , Introduction , Constructing Class-Structured Models , Analyzing
Class-Structured Models , Reproductive Value and Left Eigenvectors , The Effect of
Parameters on the Long-Term Growth Rate, Age-Structured Models--The Leslie Matrix,
Unit IV - Equilibria and Stability Analyses--One-Variable Models :
Introduction , Finding an Equilibrium, Determining Stability, Approximations. General
Solutions and Transformations--One-Variable Models, Introduction, Transformations,
Linear Models in Discrete Time, Nonlinear Models in Discrete Time, Linear Models in
Continuous Time, Nonlinear Models in Continuous Time.
Unit V - Traffic Flow:
History and scope of traffic flow theory, Model classification, Non-motorized Traffic, Traffic
density and hydrodynamic flow-density relation, continuity equation for several Road
profits, continuity equation from the driver’s perspective, Lagrangian description. Model
based Traffic Flow Optimization: Basic principle, speed limit, Ramp routing, Dynamic routing,
efficient driving behaviour and adaptive cruise control, Further local traffic regulation,
objective functions for Traffic Flow Optimization.

Books recommended :
1. ABiologist's Guide to Mathematical Modeling in Ecology and Evolution, Sarah P. Otto
and Troy Day.
2. Mathematical Models: Mechanical Vibrations, Population Dynamics, and Traffic Flow,
Richard Haberman.
3. Traffic Flow Dynamics: Data, Models and Simulation, Martin Treiber, Arne Kesting,
Christian Thiemann
4. Human Behaviour and Traffic Networks, Michael Schreckenberg, Reinhard Selten
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Paper III
Nonlinear Analysis and Topological Structures

M.M. 100
Unit1 Calculus in Banach spaces:
Various forms of continuity, geometry in normed spaces and duality mapping, Nemytskii,
hammerstein and Uryshon operators, Gateaux and Frechet derivatives , properties of the
derivative, Taylor’s theorem, inverse function theorem and implicit function theorem.
Unit II Monotone operators and its applications :
Monotone operators, surjectivity theorems, constructive solutions of operator equations,
subdifferential and monotonocity, generalizations of monotone operators.
Unit-III Dynamical Systems, Manifolds and Complexes:
The role of topology in Chaos and dynamical systems- History of Chaos, examples, notions of
Chaos. Identification spaces and compactness. Cantor sets. Application of compact sets in
population dynamics and Fractals, Manifolds. Triangulations. Classification of surfaces. Euler
Characteristics. Topological groups. Group actions and Orbit spaces. Application of manifold
in Robotic coordination and configuration spaces, geometry of manifolds, the topology of the
Universe.
Unit-IV Homotopy, Winding Numbers and Vector Field:
Homotopy and paths. The winding number. Degrees of maps. The Brouwer fixed point
theorem. The Borsuk-Ulam Theorem.. Vector fields and the Poincare Index Theorem.
Applications in the fundamental theorem of algebra, Sandwiches, Game theory and Nash
equilibria, Vector fields, Path integrals and the winding number, Vector fields on surfaces,
Index theory for n-symmetry fields.
Unit-V The Topological Degree:
Axiomatic Definition of the Brouwer Degree in Rn. Application of the Brouwer Degree.
Brouwer Theorem, Perron-Frobenius Theorem, Surjective Maps, Hedgehog Theorem. The
Leray-Schauder degree. Borsuk’s Antipodal Theorem. Compact Linear Operators. Application
of topological degree in Fixed Point Theory.

Books recommended :
1. M. C.Joshi and R. K. Bose, Some topics in nonlinear functional analysis, Wiley Eastern
Limited, New Delhi 1985.
2. E.Zeidler, Nonlinear functional analysis and its applications I: Fixed Point Theorems,
Springer, Heidelberg 1986.
3. K. Deimling, Nonlinear functional analysis and its applications I: Fixed Point Theorems,
Springer, Heidelberg 1985.
4. William F. Basener, Topology and its applications, Wiley-InterScience, 1973.
R. Akerkar, Nonlinear functional analysis, Narosa Publishing House, New Delhi.
6. C.Robinson, Dynamical Systems, Stability, Symbolic Dynamics and Chaos, CRC Press,
1995.
S. Willord, General Topology, Dover, 2004.
8. R.L.Devancy, An Introduction to Chaotic Dynamical Systems, Persues Publicating Co.,
1989.

L

N

Page 1288 of 2209



Pt. Ravishankar Shukla University, Raipur
Ph.D. Course Work (Mathematics)

2018-19 & Onward

Scheme of Examination

There shall two papers, one theory paper and one project work. Each of 100 marks.

S.No. | Particulars Max. Marks
Research Methodology,
Theory Paper Quantitative techniques and | 100
1 100
Computers
Project Work Dlss_ertatlon/PrOJect Script | 50 100
2 Seminar 20
Viva VVoce 30
Grand Total 200
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Details of Syllabus
Paper |

Research Methodology, Quantitative techniques and

Computers
M.M. 100
Unit | — Research Methodology:
Introduction to research methodology, Meaning, objectives, types, significance of Research.
Identification, Selection of Research problem, Formulation of research objectives, Research
design, components, importance and typology, Quantitative and qualitative methodology,
hypotheses. Research ethics.

Unit Il - Scientific Writing : Importance of Science Writing , Meaning and nature of Scientific
Style , Writing effective scientific prose, Effective word selection in Science writing, Common
mathematical functions and their abbreviations, Symbols, Operators Commonly used in
Mathematics, Greek, Roman letters used in mathematics, Mathematical Theorems and properties,
Mathematics Journals and their abbreviations.

Unit 111 - Style and Usage for Mathematics :

Review : Mathematics Subject Classifications (MSC). Mathematical Review, MathSciNet and
other E-Resources.

Manuscript Preparation :

Structure of a Standard Mathematics Paper (in brief), Other Forms of Mathematics Manuscripts.
Usage : Mathematical Expressions, Alphabets used in Mathematical Expressions, Bracketing,
Limits, Fractions, Multiplication, Vectors, Tensors, and n-forms, Summations, Products, Unions,
and Integrals.

Unit IV - Typesetting Mathematical Text with LATEX :

Sample Document, Type Style, Environments, Lists, Centering, Tables, Verbatim, Vertical and
Horizontal Spacing. Equation Environments, Fonts, Hats, and Underlining, Braces, Arrays and
Matrices, Customized Commands, Theorem-like Environments, Math Styles, Document Classes
and the Overall Structure, Titles for Documents, Sectioning Commands, Packages, Inputting Files,
Inputting Pictures, Making a Bibliography, Making an Index, Slides.

UnitV - MATLAB :

Arithmetic Operations, built-in-MATH functions, scalar variables, Creating Arrays, built-in-
functions for handling arrays, Mathematical Operations with Arrays, Script Files, Two dimensional
plots, programming in MATLAB, Polynomial, curve fitting, and interpolation, Three-dimensional
plots.

Books recommended :

C.R.Kothari, Research Methodology, New Age International Publishers (2004)

Michael Davis : Ethics and the University. Routledge (1999)

Harold Rabinowitz, Suzanne Vogel : The Manual of Scientific Style. Academic Press (2009)
Laslie Lamport : LATEX. Addison Wesley Publication Company (1994)

David F. Griffiths, Desmond J. Higham : Learning LATEX. Society for Industrial and Applied
Mathematics, Philadelphia (1997)

Amos Gilat : MATLAB : An Introduction with Applications. John Wiley & Sons, INC (2004)

© gabkowbhpE
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Paper 11
Project Work

This paper will consist of three components

(i)  Dissertation/Project work leading to Ph.D. Work
(i)  Seminars (two)

(iff)  Viva-Voce on Dissertation
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First Semester Examination for the Degree of Bachelor of Pharmacy

SCHEME OF PAPERS

- . Minimum | Time -
. . wLaT .
s a e Teaching Maximum Marks : Allowed for
Sr. No. Subject . e — 1 ——— Markefur ; g i
Hrs./Week Pissinig Examination
—— Sessional | Paper  Total " Hee
1-1-1 Introduction o Pharmaceutics 3 R0 gl 100 A ]
G2 A = ! LT 1
1-P-1 Introduction o Pharmuceutics 3 ' S i 100 4 |
¥ ey o4 e el py | o
|12 | h.i,l.muullml Chemistr : 20 i 100 i E
Physical
R —— e . — ' —T ;
P2 1 hi]l_n'l\,\_llilL] Chemistry 5 0 S0 100 10
o Phasical B b S S
M r s e s eyt e
113 I h.ill“.li?.\_lI\IL\I]( henistey 3 10 0 | 100 40 3
| Inorganic
B el NSRS | __.._}_ cecm . | ol
Marmaceutic: . . -
1p.3 i s1|.m hTLlHIL 1l Chenstry 3 30 20 100 40 4
Inorganic
1-1-4 Pharmaceutical Biology 3 30 70 100 40 3
1-P-4 Pharmaceutical Biology 3 30 70 100 40 4
e - | - -
1-T-3 Computer Application 3 30 70 100 A0 3
1-17-5 | Computer Application | 3 3 70 1) 40 4

Second Semester Examination for the Degree of Bachelor of Pharmacy

SCHEME QFf PAPERS
B Navimum Marks g Time Allowed
Vet —5 R Minimum i
I oar
SroNo. Subject o G B Muarks Tor : s
1 Hrs /W eek | Sessionul Paper Total oot Examination
| [Massing .
= | L o et = © M,

Physical Pharmacy 3 30 T 1 40 3
2-1-1 : ] -
2--1 Physical Pharmacy 3 30 T0 100 40 4
2-T-2 Pharmuaceutical 3 | 30 70 100 40 i

Engineering- | _ I B N —
2-1-3 I’harmaccutical 3 30 70 100 Al 3

Engineering- 11 '
P3| Pharmaceutical 3 30 70 100 40 i

Engincering- 1l
2-1-4 Pharmaceutical 3 RI 70 10 oy 3

lurisprudence
R . S e e
=]k Homan  Anatomy and 3 30 0 | 1 10 B

~ Physiology-1 : — : -
P fuman  Anatoms and | 3 M) | 70 | 1ho i
| Physiology-1 ' W (R ‘ | ]

¢

Y
N\
T
3
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Third Semester Examination for the Degree of Bachelor of Pharmuacy
SCHEME OF PAPERS

N

e

- Minimum L |
L o Teaching Maximum Marks : ; Alowed for
Sr. No, Subject ; Muarks for | - .
Hrs.MWeek - & o Examination
Sessional Paper Fotal | Passing s
| N,
3-1-1 Modern Dispensing Pharmacy 3 A |70 10101 A i
3-p-1 Modern 1ispensing Pharmacy 3 Rl T [ A
3-1-2 | Pharmaceutical Chemistry Organic-l 3 Rl 7 1 A 3
SE— FRPEPI —— n— —— —_— — = S .I — —_—
BRI | Pharmaceutical Chemistey Organice-1 3 a0 70 [ {H} 1 3
3-P-3 Pharmaceutical Chemistry Organic-Il 3 30 T 100 40 4
: - e S ST |
e IPharmaceutical Analysis- | " 5 . . .
314 A = 3 30 70 100 10 3
harmaceutical Analysis- 4 ) [
1pad Pharmaceutical Analysis- 1 3 30 7 100 a0 p |
——— 1 = {
3-T-5 Human Anatomy and  Physiology-11 3 A 70 1) A0 3
3-1*-5 | Human Anatomy and Physiology-11 3 30 | T 101 40 4
Fourth Semester Examination for the Degree of Bachelor of Pharmacy
SCHEME OF PAPERS
T S . s o= S - |
| . Vini Fime Allowed
o o Pcliing ~ Mavimum Marks. inimum |
SroNoo | Subject e Marks for : —
Hrs./Week _— o ) Ioxamination
| Sessionul Paper | Total | Passing s
I's.
3-T1-1 Pharmaceutical Technology- 1 3 a0 70 L0t 40 3
4-P-1 Pharmaceutical Technology- 1 3 30 i 70 100 40 4
1-1-2 Pharmaceutical Analysis- 11 3 30 70 100 4 3
: T i
4-p-2 Iharmaceutical Analysis- 11 3 30 70, Lo 40 4
d4-1-3 Pharmaceutical Bio- Chemistry 3 a0 70 [ A0 A
4--3 Pharmaceutical Bio- Chemistry 3 30 T i 1 4
A — e e s = :
A-T=4 Pharmacognoss 3 1Y gl i 3 |
s e i S ! |3 |
4174 Pharmacognosy I 3 2 T o o 4
= g ! e s o - | : =
| 1-1-3 Applicd Mathematics 3 sl [ 70 fo Ao 3

Approved in meeting of Board of Studies in Faculty of Technology. Subject: Pharmacy Dt. June 7.2016
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Fifth Semester Examination for the Degree of Bachelor of Pharmacy

SCHEME OF PAPERS

Sixth Semester Examination for the Degree of Bachelor of Pharmacy

SCHEME OF PAPERS

‘ ' Maximum E\]."lt'k.‘i fi " Time .\W\;-ral
: e ; Minimum :
Sr. Subicct I'eaching Marks f for
No. ) Hrs./Week | Sessional ‘ Paper Total - ! Exanination
Passing
| e e = | Hrs.
3-T-1 | Pharmaceutical Technology- [l 3 30 0 1w 40 3
5-P-1 Pharmaceutical Technology- 11 3 il [ 70 1061 A
3-1-2 Pharmaceutical Microbialogs 3 30 i 104 1 3
5-P-2 Pharmaceutical Microhinlogy 3 i} 70 1000 A0
[ 8-T-3 Pharmaccutical Analvsis- 11 3 30 T Lo | 3
$.P-3 | Pharmaceutical Analysis- 111 3 | 70 100 A0 4
5-1-4__| Medicinal Chemistry -1 3 30 70 100 40 3
5-P-4 Medicinal Chemistry -1 5 30 00w ) 40 4
5-T-5 Pharmacology — | 3 30 | 70 100 40 3
5-P-3 Pharmacology — 1 3 Rl | 70 100 40 4

i —

oA e G M

4
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= - R e L
s Maximum Marks Minimum | 1'. e Aelioneed |
o — eaching | s e . | for
Sr.No. | Subject " _‘q " LI g Muarks for [ r—
rs.week Sessional |':|pL'|‘ Poenl | ot Adamingtinm
i | S— L s B S L : i } : CHrs.
0-1-1 Pharmaceutical Technology- 11 3 3 7 | 10 I 3 .
- = - iy . — B el ot
Pharmaceutical Technology- 111 3 i 7l [ 41 } '
| Medicinal Chemistry =11 g [ I B S N
- Medicinal Chemistry -1 L @ 30 il wo | 40 0 | i T
Pharmacology — [l 3 30 70 100 40 e
Pharmacelogy — 1l 3 30 7 Lo 40 4 _
Pharmacognosy —[1 3 30 70 Lo A0 3 ,
Pharmacognosy 1 3 30 70 100 40 1 ‘
Hospital And Community Pharmacy 3 30 7 100 40 | 3 I
6-P-3 Project Work ‘ = | 100 ol L0 40 -
= (S =7 .2



Seventh Semester Examination for the Degree of Bachelor of Pharmacy
SCHEME OF PAPERS

) i Fime
%o Teaching | Mg binrks i ;1”1'“-:'-'” Wlowed lor
Subject 3 Murks for .
Hstet Hrs.Week 1"1”"i\'\'l'” Fsininition
Sessional Piaper Logal 50F s,
Bio-Pharmacentics o 3 o : a0 T |k | A0 3
Medicinal Chemisiry -1 e i 30 T | 106 | 40 3
dptioingl Cligmbseng=lll .. o W8 LD D
Pharmacology 11 3 3 7 [ 2
Pharmacology — L1 3 30 70 106} 2l A
7-T-4 Pharmacognosy —111 3 30 70 1061 40 3
T-P-4 Pharmacognosy —111 3 30 70 100 40 1
7-T-3 Chemistry of Natural Products 3 30 70 100 A0 3
Eighth Semester Examination for the Degree ol Bachelor of Pharmacy
SCHEME OF PAPERS
Teaching Minmmum Fime Allowed
Hrs."Week  Maximum Marks ) Marks  lor
Massing Fxamination
= 2= Sesstonal Paper Festatl | Firs.
Sr. No. Subject . S V| SN [ S— -
gy | PesiiTaiolsy 00 [3 " R S L
8-1-1 | Cosmaetic Technology 3 3 ] |10 41 4
|
I_ §3 -]Tlmrn-'{';t_cc_u[ia:ul Biotechnology 3 30 o T an 5 -
I Pharmaceutical Hintechnology |3 EY] 7 e |40 4
8-T-3 | Medicinal Chemisiry -1V 3 30 70 100 At 3 -
8-T-1 Pharmacognosy -1V 3 30 70 1036) At 3
8-P-4 Pharmacognosy -1V 3 30 70 100 0 4
8-1-5 Industrial Management and | 3 30 | 70 100 40) 3
Accountancy |

b WM\:/\

| :
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1-T-1
1.

o

tad

.

1-P-1

Approved in meeting of Board of Studics in Faculty of Tec

“B. Pharm. First Semester

Introduction to Pharmaceutics

Pharmacy profession: Tistory, code ol pharmaceutical ethics: Pharmacy es o cireer. pharmaes in relation 1o allivd
Bealth professions. Introduction to pharmacopocias.

Routes of dru
pascous dosage forms and introduction to novel drug delivery sysiems,

administration. Classitication of pharmaceutical dosape frms. Definition of solid. liquid. semisolid,

4]

Delinitions. general ormulations. manufacturing procedures and afficiul produocts of-

Aromatic waters. svrups. spirit. elixirs, glveerites. lotion. liniments. lellies, mucilages. emulsions, suspensions. milks.

Fxtraction and Galenical Products: Principle and méthod of extraction. preparation ol nrfusion, tinctures, dry and solt
Prey 3

liguid extracts.

Pharmaceutical arithmetic: Dilution and concentration ol solutions, caleulation by alleaation. proof spirits. isotonic
solutions.

Study of following pharmaceutical aids with their application: Colouring agent. flavouring agents. sweetening ugents,

Introduction to Pharmaceutics (Practical)

Fxperiments based on Theory topics.

%\/C/C/ﬂ/ J

6

nclogy. Subject: Pharmacy Dt June 7. 2016

Page 1298 of 2209




[-T-2

v

1-P-2

Approved in meeting of Board of Studies in Faculty of Technology. Subject: Pharmacy Dt June 7

Pharmaceutical Chemistry Physical

[ntroduction

Behaviour of Gases: Kinetic theory ol gases. deviation from ideal behaviour and explanation.

The hiquid state: Physical properties- surlace tension. parachor. viscosity, refractive index. optical rotation. dipole
moments and chemical constituents.

Solutions: Tdeal and real solutions. selution ol gases in ligquid, collig
and iy measurements, Debye Huckel theory. Expression of concentration. chulisecope and crvoscopic mathiods fo

tve properties. partition coetticient. conductance

determination of molecular weight, Osmosis. Liquid-liquid system. critical solution lemperature

Thermodynamics: First, second and  third laws ol thermodynamics, Zeroth Taw, absolule wemperature seale,
thermaochemical cquations. ree energy Tunctions and applications.

Chemical equilibrium: Homogeneous and Heterogencous Law of mass action. Le Chatelior’s principle. Haydiolyvsis of
salts. Henderson Hasselbaleh™s equation,

Phaserule: - One and two component system ol pharmaceutical inferest,

Chemical kinetics: Order of reaction. first and second order of reaction. determination ol order ol reaction. Thearies of
reaction kinetics. characteristics of homagencous and helerogencous catulyvsis, acid base and enzyme calalvsi
Quantum Mechanies: Postulate of quantum mechanics, operators in quantum mechanics, the Schradinger wave

equation.
Nuclear and Radiation Chemistry: Nuclear radiopharmaceutical, Clinical Application and dosage, harards &
precautions.

Pharmaceutical Chemistry Physical (Practical)
Fxperiments hased on Theory topics. 9

-

7.2016
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1-T-3

Pharmaceutical Chemistry Inorganic

An outline of methods of preparation. uses and assays of the following classes ol pharmacewticals included i
pharmacopocia:

o3

1-P-3

Approved in meeting of Board of Studies in Faculty of Technolog

Acid & Bases. buflers, water
Giastrointestinal .

cents: Acidilving agents. antacids, protective & adsorbents. cathartics,
Major Intra- & Estracellular clectrolyvies: Physiological ions. Lleetralvtes used in replacement Theory ol acid buse

balance und combination therapy.

Fssential & trace clements: Transition clements & their compounds ol pharmaceutical importanee: Ton & hienatinics.
mineral supplements

Cationic & Anivmie components ol Inorganic drags uselul Tor sy stemic efleets,

Fopical Agents: Protective. Astringents. Anl nlective

Inhalants. Expectorant and Respiratory stimulants

Complexing & Chelating agents use in Therapy

Antidotes in peisoning

Miscellancous Agents - Antioxidant

Pharmaceutical Chemistry Inorganic (Practical)
lixperiments based on Theory topics,

8

v, Subject: Pharmacy D June 7, 2016
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1-T-4  Pharmaceutical Biology

B

i

L

10,
1.

12

[-P-4  Pharmaceutical Biology

Modern concepts of Biology viz, molecular, Phasiological and biochemical

Biological classification. species and population. Biotic community . Biosphere

Method of classitication of plants

Plant cell: 1Us structure and non-living inclusion. mitosis and meiosis difforent 1vpes ol plant tssaes and their funciions,
Marphology of root. stem. bark. wood. leafl Nower, fruil end secd. modification ol root and sten.

1

nent: Social, ¢thical. acsthetic. commeercial and medicinal values of

Biadiversity and its conservation and  manag
hioiversity,

Greneral stracture and Hie history ol parasites as dlustrated by amocha, Entamochi, try panosome. plasmaodinm. taenia and
dscurs,
Cieneral structure and e history of insects lke mosquito. houselTy. silkworm and mites.

Plant Taxonomy: Study of the following families with special reference 1o medicinal important plants: Papaveraceae,

Ranunculaccac, Crucileraceas, Apocyaneceae, Rulaeceac., Umbelliferac. Rubiaceae.  Solanaceae.  Convalvulaceac.
Serophylariaceae. Labiaceac, Euphorhiaceae, Liliaceac, Amarylidaceae, Zingiberaceac and Dicscoraceac.

Introduction to microscopy {oplical, electron. phase contrast. cte.)

Micro-chemical tests tor cell wall and cell inclusions.

General structure, physiological life history and medico economic importance of: Bacteria. Penicillium. Claviceps. Yeast.
Mushrooms and Lycopodium.

Preparation and preservation ol herbarium sheets.

Experiments based on Theory lopics

" -

9
Approved in meeting ol Board of Studies in Faculty of Technology. Subject: Pharmacy Dt June 7, 2016
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Computer Applications

sales. Boolean aleebra. Combinational cireoits, Decoders and

esentation. Hsed point and 1

Digital Electronies: Number svstem. Review of logic
Multiplexers. Fhip-Flops, Binary Counters. Shill o ers. Data rgg

: ting puoini
representation and other binary codes. hall"adder. fu | adder. substracter.

Introduction o Computers: Computer System Characteristics and Capabilities: Speed. Acearsies, Reliabilits, Memor
capability. Repeatability. Computer Hardware: Block Diagram ol a Computer. Types of Computers: Analog, Digital,
Hybrid General and Special Purpose Computers. Computer Generations: Characteristics ol Computer Generations
Computer Syvstems — Micros. Minis & Main-frames. Introduction to a PC: The 1BM P

svstems PO XT & AT Pentium PC's Limitations of Micro Computer,

craenal Computer Types of PC

stem Software, Introduction and Types of

Computer Software: System soltware, Application Soflware, Types o’ §

Operating Systems programs, Booting Loader, Diagnostic Tests. Operating Systems Executive. BIOS. Utility
Programs, File Maintenance. Language Processors, Assembler, Compiler & Interpreter. Application Software: Tvpes ol

Application Software- Special emphasis on application of MS-Office softwarc. [ffcrence hetween Program and
Packages. Disk Operating Svstems: Internal & External Commands. Unix Commands,

Networking Concepts: Types ol netwaorks design structures: LANMANWAN: Advantages and Timitations. Internel
and i1s Basic Concepts: The Mechanism ol the Internet. TITMIL Basics & Weh Site Design.

Computer Applications (Practical)

Experiments hased on Theory topics.
/
\E&’ il %

10
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B. Pharm. Second Semester
Physical Pharmacy
Siates o Malter- Gases & Liquidss Introduction. Real gases. Liguelaction o pases. Solids- Crvstallisation,

Polvmorphisim: Definition, difTerent shapes of polymorphs. examples and its applications o Pharmacy.
Physical Propertics ol Drug Molecu

- Additive, constitutive and collicative properties: Diclectnie constant. its
signilicance to pharmacy.

Solutions of non clectrolytes- Propertics and types of solutions. hoiling point and boiling patnt diagrams, Lowering
vapour pressure. osmolic pressure-Semi permeable membrane und osmotic pressure. measurement of asmatic pressure,
Solutions of clectralyies - Electrolysis: Conductance: Equivalent and specific conductance,

Solubility and Distribution Phenomenon - General principles, types of solvents; solubility of salts: solubility of slightly
soluble electrolyte, solubility of weak electrolyte-influence of pHL influence of surfactants: distribution coelTicient
(Nernst coellicient), co-solvency.

Application of Chemical Kinetics: Arrhenius cquation and shelf lile determination. Theories ol reaction rate.
Accelerated stability studies: Inroduction. conditions used in studying and purpose of studving.

Interfacial Phenomenon- Surface tension and surface free Lnergy @ measurement of surface and interlacial tension,
spreading of liguids: adsorption at liquid interfaces. HLB-determination and importance with respect 1o suspension and
nd imp

nee. electrical

milicance

emulsion. adsorption on solid surfaces, measurement of surface ree arca. its i
double layer. Nernst and Zeta potential . elfects of electrolytes. importance w ith r
Colloids- Introduction. definition. tyvpes size and methods ol preparation. differences between e catloidal and

eel 1o suspension emulsions,

coarse suspensions: optical and Kinetic properties @ Llectro kinetic phenomenvn-clectrophoresis. electro-osmosis,

vium and its applivations: stabilits of colloidal systems. sensitisatio:

Donnan membrane equili andd protective colloids:
solubilisation of colloids

Rheology- Intraduction Newtonian and Non Newtonian svstem. viscosily measurements. thixotropy and it
pharmace
Micromeriti

ihcance: applications ol rheology o pharmacy.

tical s

CIntroduction 1o fundamental and derived properties. methods o determine partiche size. shape and

surface arca. densite and bulkiness. Tow praperties. compaction.

Physical Pharmacy (Practical)

Experiments based on Theory topics. 9
L
\ |§ ‘:E"’L e g[—/_# /

b

11
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2-T-2 Pharmaceutical Fngineering- |

Introduction to indusirial Processing: Unit Operations and Pracesses. fundamental coneept of ma
Dimensional analysis.
Materd

rial and encrey bilunce

Is of pharmaceutical Plant construction: - Factors ¢

the material selection for Pharmueeutical plants. Physical.
mechanical properties and uses ol important mate
al plants. heat and corrosion resistant alloys.

rials and their allovs emploved in the construction of

pharmaceutic
Corrosion and its prevention: - General considerations. types ol corrosion, methods of reducing corrosion,

Industrial hazards and safery measures: - Mechanical chemical, clectrical, fire and explosive lazards in pharmaceutical
process, industrics including inflammable gases and dusls. Salety measures in pharmaccutical plants and works,

Flow of Nuids: Fluid static, manometers, Reynolds number and its significance, distribution of velogities across a pipe.
Bernoulli’s thearem and its applications. Fluid heads, [riction losses. Enlargement and contraction lo:
flow of Nuids. :

Transportation of material: - Solids: Types of conveyors. Belt conveyers. Chain CONVeyvers serew Conveyors
conveyors and conveyving of manufactured materials, Liguid: - pipes. pipe fittings. pumps and valves,
blowers. campressors and gjectors,

5. measurement of

Process variables and clements of automatic process control, principles and instruments used in measurement ol variables
like temperature, pressure. flow level, moisture ete. Introduction to process cantrol,

Filtration:- Mechanism of [ltration. factors affecting Gltration. sclection of [Tliers. study ol [iler media, and ler aids.
Jassification of filiers. [iler press. leaf filters, continuous rotary [lters. media [ler. membrine (lers, sterile ration of

:_]1.=Id?~'.

Sive Reduction: - Mechanism of size reduction. factors affecting size reduction. pharmaceutical appi
reduction. Ene

oy requirement. classification of equipment. Study al cutting rodis. Hanmer wille batl mill rolle

ep

energy mill colloid mill. selection of equipment’s. Wel grinding. ¢ ased circuit grinding,

12
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2-T-3

il

]

2-P-3

Pharmaceutical Fngineering -11

Heat trunsler- Tleal translfer mechanisms. Tleat rranstor by conduction. Fourer™s law’ compound resistance in serics,
nd Toreed  convection, Surfice

heat Aow through o cvlinder. conduction. convection through Nuids. Nutural
cocllicients, overall heat transler coetlicients. Radiation. Concept
Inductive heating. Introduction to various tvpes ol heating media and Tuels, sleam as heating mediom, properiics

ol black and arax bady . Heaters. heat exch

uses of steam. Steam traps, heating by electricity, Insulations types and selection of insulators,
Lvaporation: - Factors allecting evaporation. tvpes of evaporators. study of evaporating pan, evaporating sull. short
s, heat

tube cvaporators, forced circulation evaporalors. [1hm evaporators, Evaporalor ac s BEvaporators cap:
and material balances, multiple effect evaporation, capacity of multiple effeet evaporators under reduced pressure,
Distillation: - General theory applied to binary mixtures boiling point and equilibrium diagrams. Raoult’s law and
Henry’s law. constant boiling mixtures, Equilibrium distillations, dillerential distillations. rectification. construction ol
rectifving columns, Enthalpy composition diagram, reflux ratio. MeCabe-Thiele method for caleulation of theoretival
plates efficiency. steam distillation. molecular distillation and its applications.

Humidity and air conditioning:- Definition ol various terms. psychometric charts. wet bully theory, determination ol
humidity. methods of increasing and decreasing humidity. air conditioning. cooling towers, importance ol humidine and

its control.

Refrigeration:- General considerations, coellicient ol performance. capacity of o relrigerating unil. compression and
absarption types of refrigeration cyele. choiee of refiigerate. application in pharmacy.

Drying: Introduction. theory of dryving rate ol drying. classification of dryers, vacuun spras . tras. Nuidised bed drvers,
|)

rinciple of frecse dryving and freeze dryers.
Crystallisation: = Cryvstal forms and crvstal habit solubiling coarves theors ol ervsiatlisa

tiewt, nucleation s ceystal

arowth material and encrgy balances. classilication, principle under- Tving the design and operion ol Lank. !

Woalker. Crvstal and vacuum type ervsiallizers,

Gas ahsorption: = Tower packing propertics and tvpes of packing materinls e toser, ower canstruciion, pressire drap

through packed towers, mass transter coelficients, HETP,

Pharmaccutical Engineering —11 (Practical)
Experiments based on Theory topies of Pharmaceutical Engineering- [ and 11

M\/ Ll o 3F

13
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2-T-4  Pharmaceutical Jurisprudence

Py

T

Introduction

a. Pharmaceutical | eeislations — A briel review

b. Drugs & Pharmaceutical Industes = A briel review
¢ Pharmaceutical Bducation — A briel review

An claborate (practical oriented) study of the Tollowing

a. Pharmaceutical Ethics-Pharmacist in relation o his job

b. Pharmacy Act 1948

& Drugs and Cosmetics Act 1940 and Rules 1945

d. Medicinal & Toilet Preparations (Excise Duties)Act 1953

& Nareotic Drugs & Psychotropic Substances Act 1985 & Rules.
r Drugs Price Control Order.

A briel study of the following with special reference to the main provisions.
d, Paisans Act 1919

[, Drugs and Magic Remedies (Objectionable Advertisements) Act (934
c. Medical Termination of Pregnancy Act 1970 & Rules 1973

d. Prevention of Cruelty to Animals Act 1960

& Faclories Act 1948

2 Patcnts Act 197100,

Code of Soctal Fihics. laws  related 1w vi

(Organisation. Structure & lawsy, and Corrupt Practices & Complaint, These concept wnd

pharmacy,

tance,  Anticorruption (Orgamnisation.

Structure/Agenciest. (U

3L

vex| lor protession ol

A briel study of the various preseription™Non-preseription Products. Medical/ Suraical accessories, Diagnostic aids.

apphiances availuble inthe market.

Note: - The teaching of all the above acts should cover the latest amendments

M/@’Z/Vq .

I
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h

6.

Human Anatomy and Physiology-]

Scope ol amuomy wicd physiclogy and basic terminology used.

Structure o cell its componenis and their functions,

Elementary tissue ol the humun body: Epithelial. connective, muscular and nervous tissies, their sub-type and their
characteristics.

Osseous system: Structure, composition and functions of skeleton. classification ol joints. lype of movement of joints.
disorders of joints.

Skeletal system: Gross anatomy and physiology of muscle contraction, physiological properties of skeletal muscle and
their disorder,

Haemopoietic system: Composition and functions of blood and its elements. their disorder. blood groups and their
significance. mechanism of coagulation.

The lymphatic system: Composition. formulation and circulation of vmphe disorder ol Ilvmph and lvmphatic sy stem
Basic Physiology and lunction of spleen.

The cardiovascular system: Basic anatomy of the heart, Physiology of heart, blood vessels and circalation, Buasic
tation. Cutline of

understanding of cardiac cvele. heart sound and electrocardiogran. blood pressure and s g
cardiovascular disorder like hyvpertension. hypotension. atherosclerosis. anging, myacardial infarction, congestive heart

lailure and cardiac arrhvthmias,

Human Anatomy and Physiology-1 ( Practical)

Experiments based on Theory topics

o\
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B. Pharm. Third Semester
3-T-1  Modern Dispensing Pharmacy

1. History, definition and scope.

2. Preseription: Types and parts of preseription, handling of prescription, source of errors in preseription, compounding ol
preseription, care required in dispensing procedures, including labelling of dispensed products. precautions while dispensing
various dosage forms, preseription refills, prescription pricing.

3. Good compounding and dispensing practices: Personnel. house keeping. building, documentations, preseription tilling. diug
profile PMR. ADR, purchuse records, stock records. idiosyneratic cases.

4. Latin terms: knowledge of commonly used Latin terms in prescription and their translation int Fnglish,

5. Principles invalved and procedures adopted in dispensing of: Typical proscriptions lke mistures, solutions, emulsions,
ereams ointments. powders. capsules. pastes. gels. jellics. suppositories . ophithalmic, pastilles, lozenges, pills. Totions, liniments,
inhalation. paints. sprays. twhlet riturates.

6. Incompatibilitics in prescription: Definition. tvpes. phasical, chentical and therapentic. Tntentional and anintentiona !,
toleration and adjusted incompatibilite. Inorganic incompatibilities including those of metals and their salts, non-metsls, acids,
alkalis. Organic incompatibilities including purine bases. alkaloids. barbiturates. tannins. pyrazolone derivatives. amino acids,

guatcrnary ammonium  compounds,  carbohydrates. glyeosides. anaesthetics. dyes. surface active agents, Correction ol
incompatibilities,

7. Dispensing caleulations. Basis ol posology, caleulation of doses [or infants, children, adults. clderly and renally impaired
patients. Detection of overdoses in prescription, knowledge of prophylactic and therapeutic doses with route of administration.
Different systems of weight and measurements and their interconversions.

al gaure’s ete.. bandages. adhesive

8. Surgical produets: Definition. primary wound dressing. absorbents, surgical cotton. surgi
tape. protective cellulose haemostatics. official dressings. absorbable and nan absorbable sutures. ligatures and catgur. Medical

prosthetics and organ replacement materials.

3-P-1  Maodern Dispensing Pharmacy

Lxperiment based on theory 1opics

/QJP
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3-T-2 Pharmaccutical Chemistry Organic-1

Lo Structure and Properties @ Atomic structure. Atomic orbitals. Molecular orbital theors. wave cquation. Malecular orhitals.
Bonding und Antibonding orbitals, Covalent bond. Hybrid orbitals. Intermolecular forees. Bond dissociation encrgy, Polariny of

bonds. Polarity of molecules, structure and physical properties, Intermolecular forees, Acids and bases.

2. Stereochemistry: Isomerism and nomenclature and associated physicochemical properties. oplical activity, stercoisamerism,

specification ol configuration, Reactions involving stercoisomers, chirality, chiral reagents conlurmations,

3. Structure; Nomenelature; Preparation and Reactions of: Alkancs. Alkenes, Alkynes: Cveloalhunes. Diencs. Benzene.
Polynuclear aromatic compounds, Arenes, Alkyl halides. Alcohols, Ethers. Epoxides. Amines. Phenols. Aldehydes and ketones.
Carboxylic acids. Functional derivatives of’ carboxylic acids, Reactive intermediates - carbocations. carhanions, carbenes, niteene

and nitreniunm ons,

3-P-2 Pharmaceutical Chemistry Organic-|

Experiment based on theory 1opics

>

Wl
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3-T-3 Pharmaceutical Chemistry Organic-11

1. Nucleophilic and Eleetrophilic Aromatic Substitution Reactions: Reactivity and orientation: Electrophilic and Nugleophilic
Addition Reactions: Rearrangements (Beckman, Hoffman, Benzilic acid, pinacole-pinacolone und Beyer-Villiger):

2. Elimination reactions Conservation of orbital symmetry and rules: Electrocyclic. Cycloaddition and sigmatrapic reactions:
Neighbouring group effects: Catalysis by transition metal complexes. Stereoselective and stereospecific reactions: New organic
reagents used in drug synthesis.

3, Heteroeyelic Compounds: Chemistry, preparations and properties ol some important heterocycelis contamning 3. L 5.6 &7
atoms with one or two heteroatoms like O. N, and S,

4. Chemistry of lipids. Carbohydrates, Proteins and hucleic acids.

3-P-3 Pharmaccutical Chemistry Organic-I1
Fxperiment based on theory topics

__ 1 9
o Aok ?\/0 A
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3-T-4  Pharmaccutical Analysis: |

I. Signilicance ol quantitative analysis in quality control, Different lechniques ol analysis, Preliminaries and delinitions.
Signilicant figures. Rules for retaining significant digits, Types ol errors, Mean deviation, Standard deviation. Statistienl
treatment of small data scts, Selection of sample, Precision and accuracy. Fundamentals of volumetric analysis, methods of
cxpressing concentration, primary and secondary standards,

2. Acid Base Titrations: Acid base concepts, Role of solvent. Relative strengths of acids and bases. Tonization. L ol miass

action, Common jon effect. lonic product ol water, pll. Hvdrolysis of salts. Henders selhaleh cquation. Bulter solutions.

Neutralization curves. Acid-hase indicators. Theory ol indicators, Choice of indicators. mixed indicators. Polvprotic svstem,
Polvamine and aming acid systems. Amino acid titration. applications in assay of IO, NaOTL CaC O cle.

3. Oxidation Reduction Titrations : Concepts of axidation and reduction. Redos reactions. Strenatts and cquivalent seights of
oxidizing and reducing agents. Theory of redox tirrations, redox indicators. Cell representations, Measorement ol clectrode
potential. Oxidation-reduction curves, fodimerny and lodometry, Firations invabving cerie sulphate. patassium iodate. potassism
bromate. potassium permanganate: titanous chlorde and Sodium 2. b-dichloropbenal, indophenal.

4. Precipitation Titrations: Precipitation reactions. Solubility: produets, Bfteer of acids, wemperature and solvent upon the
selubility ol g precipitate, Argentometric Utrations and titrations involving ammonium or potassium thiocyanute, mercuric niraie,
and barium sulphate. Indicators. Mohrs method. Volhard's method and Fajan's method,

5. Gravimetric Analysis: Precipitation technigues. solubility products: The colleidal stale. supersaturation co-precipitation.
postprecipitation, digestional washing of the precipitate, filtration. filter papers and crucibles. ignition, thermogravimetric curves.

Specitic examples like barium sulphate, aluminium as aluminium oxide. calcium as caleium oxalate and magnesivm as

magnesium pyrophosphate, organic precipitants.

3-P-4  Pharmaceutical Analysis: |
Faxperiment based on theory topics !
/
E § </
5
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3-T-5 Human Anatomy and Physiology-II
L. Digestive System: Gross anatomy of the gastro-inteslinal tract, lunctions of its dilterent parts including those of liver.
pancreas and gall bladder. various  gastrointestinal secretions and their role in the absorption and digestion of food, Disorders of

digestive svstem.

2. Respiratory System: Anatomy of respiratory organs & ils [unctions. respiration. mechanism and regatlation ol respiration,

respiratory volumes and vital capucity,

3. Central Nervous System: Functions of different pans of brain and spinal cord. Neurohumoral transmission in the central

nervous system, reflex action  electroencephalogram. specialized functions ol the hrain. Cranial nerves and tieir uaciions,

4. Autonomic Nervous System: Physiology and functions of the autonomic nervous swslem. Mechanism ol nearohumaoral

fransnission in the ANS.

S Urinary System: Various parts. structures and functions of the kidney and urinary tract. Physiology ol urine formation and

acid-base balunce. Discases ol the urinary system,

6. Reproductive System: Male and female reproductive systems and their hormones, physiology o menstruation. coitus and

fertilization. Sex differentiation, spermatogenesis & pogenes’s, Pregnancy ils maintenance and parturitiaon,

7. Endocrine System: Basic anatomy and physiology of pituitary, thyroid. parathvroid. Adrenals. pancreas. testes and ovary .

their hormones and functions.

8. Sense Organs: Basic anatomy and physiology of the eve (vision). ear (hearing). taste buds. nose (smelly and skin superficial

receplors).

9. a. Concepts of health and discase: Disease causing agents and prevention ol discise.

b. Classification of food requirements: Balanced diet nuritional delicieney disarders. their tentment and  prevention.
specitications [or drinking waler

e. Demography and family planning: Medical termination of arcgnancy,

d. Communicable diseases: Diriel outline. their causative agents. modes ol transmission and prevention (Chicken pon measles,

influenza, diphtheria. whooping cough. tuberculosis, poliomyelitis. helminthiasis. malaria. (larinsis. rabics, trachoma, letanus,

leprosy, syphilis, gonorrhoca, and AIDS).

¢ irst Aid: Emergency treatment of shock, snake biles, burns, poisoning. fractures and resuscitation methods.

3-P-5  Human Anatomy and Physiology-11
Experiment based on theory topics _
r X '-3/)'4 ﬂ
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B. Pharm. Fourth Semester

4-T-1  Pharmaceutical Technology- I

I, Centrifugation: - Theoretical consideration, principle of centrilugation. study of laboratory and large scale cquipments
and their applications. Size Reduction: - Mechanism of size reduction, factors affecting size reduction, pharmacentical
application, theary of size reduction, energy requirement. classification of cquipment. Study ol cutting rolls, Hammer
mill. ball mill. reller mill. fuid encrgy mill. colloid mill, selection of equipments, Wt grinding. closed circuil grinding.

2. Size separation: - Standards for powders. sicves and sieving cquipment (luid classification methods sedimentation,

“evlon separator elutrigtion particle size distribution and s measurement representation ol dala,

3 Extraction: - Principles of solid-liquid and liquid-liguid extraction. Thearies of extraction ol drugs, study ol diffusion
batterics. Door agitalor, continuous counter currgnl exraction systene extrection lowers, Podbiciniak extractor,

Lo Mixing - Fundumentals, mechanism of mixing. Factors influencing the selection al mixers, study of solid- solid. solid-
liquid and Hguid- Tiguid mixers used in pharmaceutical indusiey, ulirasonic niisers,

5. Compaction and compression:- Measurement of punch lorces. transmission of forces through poswders distribution of

lorees. acting within the powder mass. effect of pressure an relative volume. Lubrication ol the die wall, adhesion and
cohesion of particles. strength ol granules. lactors affecting the strength of tablers,
6. Study of principle underlying the design and operation of various machines employed in the small seale and large scale
production of tahlets, capsules, oimments, liquid orals and parenterals.
Packaging of Pharmaceutical Products: Packaging compenents, types. specification and methods ol evaluation
stability aspects of packaging, Packaging equipment’s, factors influencing choice of containers. legal and other official
requirements for containers, package testing,

8. Pilot plant seale up Techniques: - Coneept ol pilot planc, Pilor plant-scale up techniques in pharmaceaticals.

4-P-1 Pharmaceutical ’I‘CC]ll'IO'O”\_"— |
) )
Experiment bascd on theory topics

| Miop
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4-T-2 Pharmaccutical Analysis- 11

Theoretical considerations and application in drug analysis and quality control of the following analytical technigques:
1. Non-aqueous titrations
2. Complexometric titrations
3. Miscellaneous Methods of Analysis: Diazotisation titrations, Kjeldahl methad of nitrogen estimation, Karl-Fischer titration.
Ohovaen Task combustion,
4. Eatraction procedures including separation ol drugs from excipients
5. Chromatography: The following technigues will be discussed with relevant examples of phurmacopocial products,
TLOPLC. GLOC HPTLC, paper chromatography and column chromatography
6. Potentiometry
Conductometry
8. Coulometrs
9. Polarography

[0, Amperometry

4-P-2  Pharmaceutical Analysis- II

Experiment based on theory topics

-

T2
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4-T-3  Pharmaceutical Biochemistry

I. Biochemical arganization of the cell and transport processes across cell membrane.

2. The concept of free encrgy. determination of change in free energy - from equilibrium constant and reduction polential.

hioenergetics, production of A TP and its biclogical significance,

3. Enzymes: Nomenclature, enzyme Kineties and its mechanism ol action. mechanism ol inhibiticn, cievimes and iso-chzy mes in

clinical diagnosis.
4. Co-enzymes: Vitamins a2 co-enzymes and their signilicance. Metals as co- envvmes and their signilicance.

S, Carbohydrate Metabolism: Conversion ol polysuccharide 10 glucose- L-phosphate, glveolvsis and fermemation and their
regulation. Gluconcogenesis and glyveogenolysis. metabolism ol galaclose and galactosemin, role of sugar nucleotides in

biosynthesis. and pentose phosphate pathway.

6. The Citric Acid Cyele: Significance, reactions and energelic of the cycle, Amphibolic role of the evele, and Glvoxylie acid

evele.

7. Lipids Metabolism: Oxidation of fatty acids, f-oxidation & energetic, v-oxidation. co-oxidation. Biosvnthesis ol ketone
bodics and their utilization. Biosynthesis of saturated and unsaturated fatlv acids. control of lipid metabolism. Bssential fan

acids & cicosanoids {prostaglanding, thromboxancs and leukotrienes). phospholipids. and sphingolipics,

8. Biological Oxidation: Redox-potential. enzymes and co-enzyvmes involved in oxidation reduction & s contral, the respirator
chain. its role in energy capture and its control. Energetics of oxidative phosphorslation. Inhilaers of respirators: chadn and

oxidative phosphorviation. mechanism ol oxidative phosphorylation,

9. Nitrogen & Sulphur Cyvele: Nitrogen fixation. ammanin assinilation, nitification and pitrte assimilation, sulphate

activation. sulphate reduction, ncorporation ol sulphur in organic compounds. release ol sulphur from araanic compounds.

10. Metabolism of Ammonia and Nitrogen Containing Monomers: Nitrogen balance. Biosvnthesis ol amine acids.

Catabolism of amino acids. Conversion of amino acids to specialized products, Assimilation of ammonia. Urea evele. metabolic

disorders of urea eycle. Metabolism ol sulphur containing amino acids. Porphyrin biosynthesis, Formation of bile pigmuents,
Hyperbilirubinemia,  Purine biosynthesis. Purine, nucleotide interconversion. Pyvrimidine  biosynthesis and  [ormation ol

deoxyribounucleotides.

11, Biosynthesis of Nueleic Acids: Briet introduction of genetic organization of the mummalion senome. alteration and
rearrangements ol genetic material, Biosynthesis o DNA and its replication. Mutation. Physical & chemical mutagenesis

carcinogenesis, DNA repair mechanism, Biosynthesis of RNA.

12. Genetie Code and Protein Synthesis: Genetie code. Components ol protein santhesis wnd inhibiton of protein svathesis

Rriel account of genetic engineering and polymerase chain reactions. Regulution of sene expression,

4-P-3  Pharmaceutical Biochemistry

Experiment based on theory Lopics

-
£
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4-T-4 Pharmacognosy-I
1. Definition. history. scope and development of Pharmacognosy
2. Sources of drugs: Biological, marine. mineral and plant tissue cultures as sources ol drugs

3. Classification ol drugs: Alphabetical. morphological. taxenomical. chemical and pharnacolopica! classitication of dn

4. Cultivation. Callection. Processing and storage o crude drugs: Factors influencing culination of medicinal plants, Types of
soils and fertilizers ol common use. Pest management and natural pest control agents. Plunt hormanes amd their applications

Polyploids, mutation and hy bridization with reterence 1o medicinal plants

5 Quality control of crude drugs: Adulteration of” crude drugs and their detection by«

ganoleptic. microscopic, physical.
chemical and hiological methods and propertics.

6. Introduction to active constituents of drugs: their isolation. classification and properties.

7. Syslematic pharmacognostic study ol following:

a) Carbohydrates and derived products: agar, guar gum acacia. honey, isabgol, pectin. starch. sterculia and tragacanth,

b) Lipids: Bees wax. castor oil. cocou butter, cod liver oil, lard. linseed oil. rice bran oil. shark liver oil and wool fat,

4-P-4 Pharmacognosy-I
Experiment based on theory topics

24
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4-T-5 Applied Mathematics

L. Algebra : guations reducible to guadratics. simullancous equations {linear and quadratich, Determinants, privpertics of
selution of simultancous cquations hy Cramer's rule. matrices. definition of special kinds of marices. arithimetic opuralions on
matrices. inverse of a matrix. solution of simultaneous equations by matrices. pharmcentical applications ol determinants and
matrices, Fvaluation of Fnl. En2.and Fn3. mensuration and its pharmaceutical applications.

2 Measures of Central Value: Ohjectives and pre-requisites ol an ideal. measure, mean, mode and medinn,

3 Trigonometry: Measurement ol angle. T-ratios. addition. subtraction and translormation (ormulae, T-ratios of multiple,
submultiple. allied and certain angles. Application of Togarithms in pharmaceutical computations,

4. Analytical Plane Geometry: Certain co-ordinates. distance between two points, arca of triangle. a locus of point, straight line,
slope and intercept from. double- intercept form, normal (perpendicular Torm). slope-paint and two point farm, general equation
ol first degree.

5. Caleulus:

Differential: Limits and. functions. definition of differential coefficient. differentiation of standard functions. including function
of a function (Chain rulel. DifTerentiation ol implicit functions, logarithmic difTerentintion. parametric diflerentiation. suceessive
dilferentiation.

Integral: Integration as inverse of differentiation. indelinite intearals of standard Torms. integration by parts. substitotion amd

partial fractions. formal cvaluation of definite integrals.
<

g |

L
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5-T-1
I

5-P-1

Fxperiments based on Theors topics.

B. Pharm. Fifth Semes

Pharmaceutical Technology-11
Liquid Dosages Forms: Introduction. types ol additives used in Tormulations. vehicles. stahilisers. preservalive,
suspending agents, emulsilving agents. solubilizers, calours, Mavours and others: Manufctoring, packaging, labelling
and evaluation ol ¢lear liguids. suspensions and cmulsions olficial in pharmacopoii.

Semisolid Dosage Forms: Delinitions, tvpes. mechanisms ol drug penetration. |

arsintluencing  penetration.
semisolid bases and their selection. General formulation of semisolids. elear gels manutacturing procedure. evaluation
and puckaging.
Suppositorics: ldeal requirements, bases. displacement value, manulacturing procedure. pack:
Capsules: Advanlages and disadvantages of capsule dosage form, Material for production of
of capsule, formulation, method of capsule filling. Soft gelatin capsules: Shell and capsule content. manulucture.
Importance of buse absorption and minimum/gm factors in sofi capsules. Quality control. stability testing and storage
of capsule dosage forms,

Tablets: Advantages and disadvantages of tablets, applications and formulations of different tvpes ol Lablets.
granulation technology on large-scale by various techniques, dilferent 1ypes of tablet compression machinery and the
cquipments emploved. evaluation of tablets. Coating of Tablets: Types of coating. film forming malerials. formulation
af coating solution. equipments for coating, coating pracess. evaluation of coated tablets. Stability kineties and quality

wing and cvaluation,
hard gelatin capsule, size

assurance.

Blood Products and Plasma Substitutes: Collection. processing and storage of whole human blood. concentrated hunon
RBCs. dricd human plasma. human fibrinogen. human thrombin, human normal immuneglobuling human Thein. foam
plasma substitutes. ideal requirements. PYP. dexiran. ele.

Pharmaceutical  Acrosols:  definition. propellants, general  formulation. manuliacturing and pockaging - methods.
pharmaceutical applications.

Ophthalmie Products; Requirements. tvpes. Tormulation. methods of preparation. fabeling, containers. evaluation.

Pharmaceutical Technology-11 (Practical)

/ |

L
P

20

Approved in meceting of Board of Studies in Faculty of Technology, Subject: Pharmacy Dt June 7, 2016

Page 1318 of 2209




5-T-2 Pharmaceutical Microbiology

1. Scope ol Microbiology - Historical development - applications to pharmaceuticils

2. Classilication of micro-organisms into bacteria. veast and Tungi. rickettsia and virnses. Stams and types ol stuining echnigues.
introduction o microscopy and its techniques.,

3. Biology of micro-orgamisms:

a). Bacteria - Sice and shape. siructure, cell wall. evtoplasim., capsules. spores {pro o8,
ction involving genetic exchange, transformation. conjugation and transduction),
terowth requirements. culture media, growth curve, measurement of bacterial prowth and mean generation Lime). countin
methods (total count and viable count).characteristics of disease causing bacteria (Staphylococeus. Streptococeus. Neisseri
Clestridium. Corynebacterium, Pseudomonas, Vibrio, Hemophillus, Escherichia, Sulmonella, Mycobacterium).

b). Yeasts and Fungi - Introduction. classification and characteristics ol fungi class with their clinical significance.

¢). Rickettsia - Introduction - ¢linical significance and applications.

d). Viruses - Introduction - general properties (size. nucleic acid content, metabolism) - structure of viruses (helical symmetn
and icosahedral svmmetry) - effizet of chemical and physical agents on viruses - virus-host cell interactions - bacteriophage and
ils epidemiological uses (Ivtic growth evele and lysogeny) — human viruses and their cultivation in cell culture. chick embryvo and
animal inoculation - multiplication of human viruses - interferon’s - HIV - tumor viruses - prions.

4. Sterilisation - Definition - Classification into thermal and non-thermal methods - details of hot air sterilization, autoclas ing.
saseous. radiation, sterile filration - bio burden determination - sierilisation monitors {physical. chemical and biological
indicators) - sensilivity ol micro organisms, survivor curves, expression of resistance (D=-values and z-values). sterility assurance
- Applications ol autoclaving in hospitals

3. Disinfection and Sanitation - Definition (antiseplics. preservatives and sanitising
eslers. aleohols. ctel) - factors aflecting choice of antimicrobial agent (properiics of chen : mig
challenge, envirommental factors and oxicity ol agent) - factors alTecting disinfection process - evaluation ol disinfection (RW

mination). locomaotion.
o,

reproduction (hinary Hssion. repro

enlsy — Chiemicul clussiheation facids and

coellicient. Kelsev=Sykes test) - dvnamics ol disinlection,
6. Microbial Epidemiology - portal of entry (respirators tracl inlestingd tract. uricnogenital tract,

station of dise

resistance to host delence: infTammitony response. avoidance ol phagocyiosis — man

T Industrial Microbiotogy: Preparation. standardization ol various antibiotics. vitaming and gl ceric

5-P-2 Pharmaceutical Microbiology (Practical)

Experiments based on Theory topics /
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5-T-3 Pharmaceutical Analysis- 111
L. Introduction. pharmacopocial monograph. literature collection.  duta handling and expression of analviical resulis -
Documentation and record heeping.

2 Validation: Validution of analvtical Methods and Lguipment as defined in USP

3. General physical method- Density, Solubility. Molecular weight. Refractometrs, Optical activity, Viscosilv, Surface tension.
AoAnalysis o Drugs and Dscipients in Solid State- Introduction - particle size analysis and scope ol methods,

3. Instrumental methods in the development and use of medicines -Introduction. product characterisation or drug development.
product development, production and pharmacopoeial controls, drug metabolism and pharmacokinetics,

6. The basis ol spectrophotometry- Introduction. atomic speetri, maleculur spectra, instrumentation. spectrophotomeler,

7. Ultraviolet-visible absorplion spectrophotometry- Introduction, quantitative spectrophotometric assav of medicinal substances,
assay of substances in multi-component samples. optimum condition for spectrophotometric measurements. structural analysis,

8. Atomic emission spectrometry and atomic absorption spectrophotometry,

9. Spectroflurimetry- Introduction, instrumentation, application and quantitative aspecls.

10, Radiochemistry - Radio-immuno  assay (RIA) and related immunoassay  lechniques,  ELISA-technigue - theors.
Instrumentation and applications.

FIo Nuelear Magnetic resonance spectroscopy- Introduction. instrumentation. application and y
NMR (CMR) spectroscops

1.2, Mass spectrometry- Introduction. instrumentation and practical application.

I3 The application of speciroscopic techniques Lo structural elucidation- Introduction: wids 1o spectral merpretation. eaer

witative aspects, carboni-13

solutions.

5-P-3 Pharmaceutical Analysis- I11 ‘
Experiments based on Theory topics (L /‘)‘/4 J\Q
((‘f’j\) _
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-T-4 Medicinal Chemistry I
ntroduction and Histors
- Biopharmaceutical Propertics of Drug Substance

Sstructural features and Pharmacaological activity

3
|
:

A Theoretic aspects of drug design

3. Molecular Modelling

6. Receptors and Drug action

7. Physicochemical Properties in relation to biological action.

8. Metabolic changes of drugs and related organic compounds.

9. The synthesis and SAR of the compound, Classification under cach class and Biochemical approaches in drug design wherever
possible should be discussed, )

a. Adrenergic agents: Phenyl ethylamine analogs. Epineplrine, Norepinephrine. Ephedrine. Pseudo-cphedrine 11CL Metaraminol
bitartrate, Triminopeptane and Naphazoline 1L

b. Cholinergic and anticholinergic; Acetvlcholing and iis analg
¢ Neuromuscular Blocking Agents

d General anaestheties: - Cyelopropane, halothane. vinyl ether. wrisromethanol. Sadinm thivpental

. Local anaesthetics: - Cocaine. Procaine Hyvdrochloride, Benzocaine. Butacaine sulphate. Maemburethivmine HCL L Dibucaine
HCL Lignocaine TCL Diperadon HCL

Atropine

5-P-4 Medicinal Chemistry —I (Practical)
|.

sperinients based on Pheors 1apics

b
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5-T-5 Pha rmacology-1
I~ General Phy rmacology
a4 Introduction 10 l-‘han'rnacolug_{)-'- Delinition, scope and various branches, souree ol drugs. dosage form and routes of
administration, Faciors alleeting absorption from eut
b, Pharmacmiya:amics—l\ffcchanism of drug action, Receptors, classilication and drug receplors interaction. combined effeat
ol'drugs, lactors madifyving drug action, drug dose and response,
c. PJmr'mac()kinctics--Mechanism and principle of Abserption, Distribution, Metaholism and Exerction of drugs. Principles
ol basic and clinjeal pharmacokinetics. Bimi\-'ailabilir_\-' and bivequivalenee studies.
d. Pharmacogenetics
e Adverse drug reactions, Drug interactions
[ Discovery and development of new drugs-Preclinical and clinical studies.

. l’allmph_\-'sinlug_\' of common diseases
a. Buasic Principles of (el Injury and Adaptations- Causes o Cellular injury. pathogenesis, marphology o el ey,
adaptations and cell deatl,

b. Basic mechanism s involved in the pracess ol inflammation g repatic- Vascular and collufay Cvents allaeute inflammarion,

chemical mediators of inlammation. pathogenesis of chronic nlammation. bries oulline o' the pracess of repair,
é; F:rmu.umpellhnph_\Sh‘:r]n;z} - Dand B ocells. MIIC Proteins. antieen preseming cells. immane toleranee.
hypersensitiy ity reactions, dautoimmune discases. AIDS, Amvlcidosis,
d F’rnhuph_\\inlra;a§ ol discases- Asthmg, diabetes. rheumuoid arthriti

pathageness of

goul. uleerative colilis, neoplasia. psvehosis, depression,
Mmania. epilepsy, acute and chronic renal failyre, hvpertension, angine. co i

inlarction, cone

ngestive heart failure. atherosclerasis, RERRE il

erevlosis, urinary tract intections and sexually
transmined diseases. Wherever applicable the molecular basis should he discussed.

estive heart failure, peptic uleer. ancimias. hepatic disorders,

3. Bivassay
Bioassay of Drugs and Biological Standardization- Principles and methods of bivassay, Bioassay ol insulin, axyviaein,
vasopressin, ACTH, histamine and 5-HT

4. Principles of Toxicology :
@ Definition for acute. sub dcute and chronic 1oxicity, “enotoxicity carcinogeniciy, ieratogenicity and muwagenicin siudjes.
b Definition of puison, peneral principles of ircatment of paisoning with particular reference 1o barbilurates, opiaids,
organophosphorous and aropine poisoning,
¢ Heavy metals and heas v metal antagoniss,

S0 Classification. Principle ol drug action. Receplors. mechanisi ofaction. dvnanies af absarprion. distribotion, metabalism,
exeretion. doses and side offeet oldrugs acting un peripheral nervons svstem:
a4 Neurohumoral transmission (Aulonomic and somatic),

b, Parasy mpathominielics, Parusvmpathalyviics, Sympathominietics, sympathalurics, ( snslionic siimulants and hlockers.
e Neuromuscular hlocking agents and skeletal muscle relagnes (peripherali.

d. Local anesthetic dgents.

¢ Drugs used in Muasthenia Gravis and Alrheimer's discase,

S-p-3 Pharmacology- | (Practical) i
Experiments based on Fheory topics VL/ /
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B. Pharm. Sixth Semester

6-T-1 Pharmaceutical Technology-T11
I, Preformulation studies;
a) Study of physical properties of drug like physical form. polvmorphism, particle size, shape, densitv. wetting.
diclectric constant, Solubility, dissolution and organoleptic property and their effect on formulation. stability
and bivavailability.

b) Study of chemical propertics of drugs like hvdrolvsis. oxidation. reduction. racemisation . decarboxylation
polymerization, ete.. and their influence on formulution and stability of products, Drug excipient inferaction
cl Study ol pro-drugs in solving problems related to stability. bioavailahility and elepancy of formulations
2. Parenteral Products,
i Formulation factors. Vesicles and  additive.  preparation ol solution, suspensions.  infusion Tuids,
lyophilisation & preparation of sterile powders.
h. Containers and Closures: Prefilling treatment. washing ol containers and closures, flling and closing of
ampoules, vials. equipment Tor large-seale manulacture and evaluation of parenieral proclucts,
c. Aseptic Techniques-source of contamination and methods of prevention. Desion ol aseptic arca. Laminar
Hlow bench services and maintenance
2o Validadon: Introduction. tvpes and validation methads for pharmaceutical eperations involved i the production of
lollowing pharmaceutical products: Capsules. Tabhets, Solutions, Suspensions. Emulsions. Ointments and Cream.,
4 Kineties and drog stability: general consideration and coneepts, hall=lite determination. neceleraied stabili study und

expiralion dating.

3. Microencapsulation: Concept, core material, coating materigls, techniques, application.

6. Controlled/Sustained Released Products: Oral, transdermal and parenteral systems and their evaluation,

7. Targeted drug delivery: Rationale, drug delivery svstems | Microparticles, nanoparticles. liposomes. reseuled
crythrocytes)

8. GMP, quality assuranze, quality audit, GLP, 18O 9000 series. TOM. Drug Regulatory Affairs, Introduction to WHO
and ICH guidelines,

0-P-1 Pharmaceutical Technology-I11 (Practical)
Experiments based on Theory topics
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6—I -2

Medicinal Chemistry-11

he synthesis and SAR of the compound, Classification under each class and biochemical approaches in drug design wherever

p(m]bl

L

0.

9.

1.

6-P-2

should be discussed.

Hypnotic and Sedatives: Barbitone sodium, Allobarbitone Hexabarbitone and Gluterhimide. Sulfonals.
Tranguilizers: Reserpine, Benzquinamide, Chlopromazine  HCI, Triflupromazine HCL  Chlorevelizine HCL
Chlordizepoxid and Diazepam.

Anticonvulsants: Phenobarbital, Dipheny hydantion, Trimethadione. paramethadione, phensusimide.

Antidepressant: Imipramine, amitryptyline, Doxepine. Trimipramine. clomipramine. Pesipramine. Nartriptvline,
Mapraotilline, Amoxapine. MAO inhibitors. Lithium Compouncds

\nalgesics, antipyreties and  Anti-inflammatory  agents: Morphine 11CL Melenamic acid. Indomethacin,
Acetaminophen. aminopyrin. Phenybutazone and Ihuprofen, Analgin, pethidine. Drexapropoxyphen. Keloprolen
Antihypertensive: - Piperoxan.  Dibenamine.  Azapentine  phosphate. Tolazoline  Hydrochloride. [’|n|'§r:||]n|1‘,|
hvdrochloride. Hexa-methonium Bromide. Pentolinium tartrate. dopa-Guanethidine Sulphate, A study of Rauwollia

veratrum and Lrgot alkaloids in general

Analeptics: Picrotoxin, Pentylenetetrazol. Nikethamide, Caffeine. ampheta
Anticoagulants: Bishvdroxy coumaring Fthyl biscoumacetate. Sodivm wartirin, Dinhenadione, and Heparin.
Plasma Extenders: General Survey of important compounds,

Immunasuppressive and immunostimulants

Medicinal Chemistry-11 (Practical)
Lxperiments based on Theory lopics .
/

\, Bl
W

ine aned N-allv Imarphine.

.‘_'
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6-T-3 Pharmacology 11

1, Pharmacology of Central Nervous System
Management of CNS disorders (Epilepsy. Parkinsonism. schizophrenias. depression)
a. Neurohumoral transmission in the C.N.S with special emphasis on pharmacology of various neurotransmitiers.
b.  General ancsthetics.
¢.  Aleohols and disulfiram.
d. Sedatives, hypnotics and centrally acting muscle relaxants

e, Psvehopharmacological agents: Antipsychotics, antidepressants, anti-anxiety agents, anti=manics and hallucinogens,
. Antli-epileptic drugs.
no Anti-parkinsonism drugs.

1. Analgesics. antipyretics. and anti-inflammatory agents.

i Management ol rheumatic discases and drugs used in gout,
J. Narcatic analgesics and antagonists,

k. CONLS stimulants,

I Drug addiction, drng abuse. tolerance and dependance.

2. Pharmacology of Cardiovascular system
Management ol CVS disorders (Hvpertension. CCTL Angina, Acute Myocardial Infaretion. car
a Introduction of hacmodynamics and Llectrophysiology ol heart.
b, Cardiac glveosides: Digitalis & Coronary dilators
¢ Anti-hypertensive drugs.
d.  Anti-anginal drugs.
e, Anti-arrhyvthmic drugs.
[ Drugs used in congestive heart failure & athcrosclerosis
g, Anti-hyperlipidemic drugs.
h.  Vasodilator drugs including calcium channel blockers and beta adrenergic antagonists
i, Drug used in the therapy of shock,

Y]

. Drugs acting on the Hemopoietic system:
a. Hematinics and growth hormones
b Anticoagulants. Vitamin K and Hemostatic agents
¢ Fibrinolytic and anti-plutelet drugs
d. Blood and plasima volume expanders
. Peptides and Proteins as Mediators:

d

a. General Principles of peptide pharmacology.
b, Biosvathesis and regulation ol peptides.
. Peptide antagonists

d. Protein and peptide as drugs.

h

Miscellaneous agents
A lmmunostimulants and immunosuppressants.
b, Therapeutic Drug Monitoring
¢ Concept ol Essential Drugs and Rational Drug use

6-P-3 Pharmacology—I11 (Practical) ﬁ/ } /

Experiments based on Theory topics

L | )

ks
¥
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6-T-4 Pharmacognosy —I1

I. Resins: Study of Drugs Containing Resins and Resin Combination like Colophony. podaphyllum, jalap. cannabis. capsicum.
myrrh, asafoetida, balsam ol tolu, balsam of peru, benzoin, turmerie, ginger.

2. Tannins: Swdy of tannins and tannin containing drugs like Gambir. black catechu, gall and myrabalan,

3. Volatile Oils : General methods of obtaining volatile oils from plants. Study ol volatile oils of Mentha, Coriander. Cinnamon.
Cassia, Lemon peel. Orange peel. Lemon grass. Citronella. Caraway, Dill. Spearmint. Clove. Fennel. Nutmeg, Bucalvplus,
Chenopodium. Cardamom. Valerian, Musk, Palmarosa. Gaultheria, Sandal wood.

4. Phytochemical Sereening:

a, Preparation of extracts,

b. Sereening of alkaloids. suponins. cardenolides and buladicnolides. Navonoids and lencomnthocvaniding. Lannins g
paly phenols. anthraguinones. cynogenetic glveosides, amino acids in plant extracts,

S, Fibres: Study of lbres used in pharmacy such as cotton, silk. wool. nyvlon. glass wool. polvesier amd ashestos,

6. Pharmaceutical aids: Study of pharmaccutical aids like wle, diatomite, kaolin, bentonite, gelatin and nutural colors,

6-P-4 Pharmacognosy —11 (Practical)
Fxperinents based on Theory lopics

T P

34
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6-T-5 Hospital and Community Pha rmacy

I Organization an Structure: Organization of a hospital and hospital pharmacy. Responsibilitics of 4 hospital pharmacis
Pharmacy and therapeutic commiiree. Budget preparation and Implementation,

2. Hospiral Formulary: Contens, preparation and revision of hospital formulary. Role of pharmacist in healih care, Pharmacy

ethics

3. Pharmacy Prolession
a Introduction prolussion ol pharmacy
b. Emplovment position and job responsibilities of a pharmacis
Lo Dirug Siore Management and Inventory Contral:
() Organization of drog store., Pvpes of materials stocked. storge conditions,

ih) Purchase and 1 entory Control principles, purehise procedures, Purchase order, Procurement and slocking,

3 Drug distribution Sestems in Hospitals:

(e Oul-patient dispensing. methods adopted.

(h) Dispensing of drugs to in-patients Types of drug distribution systems. Charging policy. labeling,
(¢) Dispensing of drugs to ambulatory patients,

{d) Dispensing of controlled drugs.

6. Central Sterile Supply Unit and their Management: Types of materials for sterilization, packing of materials prior 1o
sterilization, sterilization equipments. Supply of sterile materials.

Manulacture of Sierile and Nonsterile Products: Policy making o manulaciurghle iems. demand and Cosling. personne)
requirements, manulacturing pracrice, Master formula Card. production control, Manulaciuring records,

8. Drug Information Services: Sources of information on drygs, discase. trewiment schedules pracurement ol information,
Computerized services (2.2 MEDLINE), Retrieval ol information. Medication error,
Y. Records and Reports: Preseription filling. drug profile. Patieal medication profile. cases an drug interaction and adver

reictions. idiosvieratic cases, Cle,

. Clinical Pharmacy: Introduction 1o clinical pharmacy. definilion. concepl. seenario of elinigul Pharmacy and phanmnacentical
care. Daily activities ol 4 clinical pharmacist and Medication errors

FEL Nuclear Pharmucy: Introduction to Radio- pharmaceuticals. radio-active haltzliis. Unigs of radiv-activity Production of radio-

17 T .
=TSO0

pharmaceuticals. methods of Isolopic lagging. preparation of radio-isotopes in laboratory using radiation dosimetry, r.

generatars. Permissible radiaiion dose level, Radiation hazards and their prevention. specifications for radio-active laboratory,

6-P-5  Project work
Submission of Praject report us Reviews Rescarch/ficld SUFVeY, el

w W ks
2 )

33
0
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B. Pharm. Seventh Semester

7-T-1 Biopharmaceuties and Pharmacokinctics

role in

L Introduction o biopharmaceutics and pharmacokinetics: definition. historical development. fundumental princip
formulation development and ¢linical selting

2. Drug absorption Passage of drugs across hiological harricr fpassive diffusion, wetive transport. Gacilied ditfusion, =P
formation and pinoeyviosish: Faciors mfluencing absorption- [ phy sico-chemical. physiclogical and pharmaceutical.

3. Drug disposition: Factors alfeeting distribution and harriers, drug-protein binding in blood and Hssue.

4. Pharmucokinetics: Signilicance ol plasma drug concentration meusurements. Compartiment model=delinition and seopu.
Pharmacokinetics of drug absorption-Zero order and lirst order absorplion rate constan using Wagner-Nelson and residual
methods.

3. Compartment kinetics — One compartment and two compartment models. Determination of pharmacokinetic parameters from
plasma and urine data after drug administration by intravascular and oral route.

6. Clearance concept, Mechanism of renal clearance, clearance ratio. determination of renal clearance, Excretion ratio, hepatic
clearance. biliary exeretion. Fxtra-hepatic circulation.

7. Non-lincar pharmacokinetics with special reference to one compartment model after [V, drug administration.

8. Clinical Pharmacokinetics: Definition and scope-Dosage adjustment in patients with and withou renal and hepatic failure.,
Pharmacokinetic drug interactions and their significance in comhination therapy.
Y. Bioavailability and hioequivalence: Measures of bioavailability, Coe L Ko and Aren Under the Cur e AAUCE Design off
single dose bioequivalence study and relevant statistics: Review of regulatars requirements fo condugcting bioequivalent studics.,
Biopharmaceutical Classilication System (BCS) ol drugs
10, Performance evaluation methods

il Invitro dissolution studies for solid dosage lorms, methods. interpretation of dissolution data,

h) [n vive methods of evaluation and statistical treatment.

I Software used in biopharmaceutics and pharmacokinetics and its importance.,

@ A

7o

36
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7-T-2 Medicinal Chemistry —IT1

“I'he synthesis and SAR of the compound. Classification under each elass and Biochemical approaches i drog design wi

FENET

yassible should be discussed.
P

1

=

h

1)
Tl

Acetazolamide  and

mete

Diureties:  Mersalvl,  LFhacrvnic acid  Aminophyline.  Aminometradine. i i
Bendrolumethiazide. Chlorthiazide. Chlorthalidone. Furesemide and Spiromolactone mercurials, Carbonic anhydrase
inhibitors and benzothidiazines

Antihistaminic:  Lthanolamine  derivatives-  Diphenhvdramine  HCL Dymenbydrinate, Pyrolaminemaleate.
Pheniramine maleate. Chlorpheniramine maleate. Promethazine HCI

Expectorants and Antitussive: Potassiom glucosulphonate. Terpene hydrate, Noscapine, Carbetapentane citrate,
Antineoplastic drugs: Drugs covered in major groups ol anticancer drugs viz. alkylating agents, antimetabolies,
antitumour antibiotics and plant alkaloids,

Sulfonamides: Mechanism of action of Sullonamides. svnthesis and uses of Sulphacetamide. Sulphaguandine,
Sulphadiazine, Sulphamerazine, Sulphasomidine, Trimethoprim, Phathiazole. Sulphadoxin.

Antibiotic: Chemistry, Biosynthesis and semi-synthetic penicilling Chloramphenicel & tetracyeline. A study ol the
properties and use of Ampicillin, Kanamyein, Neomyein, Ervthromyein, streplomyein. Nystating Bacitracin and
Cycloserine. Structural variations in chloramphenicol and Tetracyceline.

Antitubercular drugs: Study of PAS. Isonicotinaldehvde. thiosemicarbazine, [soniasid. streplomyein, pyrazinamide.
Fthambutol. Rilampicin. Ethionamide.

Antifungal Agents: Drugs covered in major classes of antifungal agents viz.. polvene. imidazoles. thinzole, iriazole.
ariseolulvin, tolnaftate.

Anti-malarial: Structure activity relationship in d-amino-quinolines and 8- umino-yuinalines. Synthesis and vses of
Chloroguine. Amodiaguine. pamaguine, primagquine. Quoinacrine. pr
Antiviral including anti IV apgents

Anthelminties: A study ol santonin, Ascaridol, Filicin,. Antimularial & antibiotics & anthelminitics. Syathesis of
Dicthy | carbamarine. Mebandazole, Piperazine aitrat
Anti-amoebics: Factors affecting the elliciency ol antiamochic drugs.

il and pyrimethamine.

LoTetramisole, Lovamisole
Drug

conesine-Y-guinolinals and antibiotics as antiamoebics. svnthesis and uses ol Bially-Tunical, Mantomide and Dihydross

combmation. A study ol Bmehine,

quinoline. Metronidazole, Tinidazole,

Medicinal Chemistry —T (Practical)
Experiments based on Theory topics ig\_//
\lll ‘/""/‘

ey
s
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7-T-3  Pharm acology — 11

L Drugs acting on urinary system:

4. Diureties & anti-diuretips
b Fluid and clectrolvie balance
. Autacoids:
a4 Histamine and Antilistaminic drugs: 3-H 1T~ fis agonists and
b Prostaglandins, thromboxanes and leukotrienes,
c Angiotensin, Bradykinin and ather VASOACTIVe peplides
d. Non-steroidal anti-inflammatory drugs
3. Drugs acting on the respiratory systems:
& Anti-asthmatic drugs including bronchodilators, nasa) decongestants
b, Anti-tussive and expeclorants.
¢ Respiratory stimulants,
4. Pha rmacology of Drygps acting on the Gastrointestingl Tract
Muanagemeny of Gastrointestinal Disorders- Peptic uleer. Uleerative colijs. Hepat
a4 Antacids, anti-seeretary and antiuleer drugs.
b Laxatives and antidiarrhoes| drugs,
S Appetite stimulants and suppressants,
d Digestants and carminatives
€ Emetics and anti-cmeties,
5 l’lmrm:-auu!ng_\ of Endocrine system

Management of Endocrine Disorders-Diabetes mellinus and Thyroid disorders,

Arlagonists. drugs o

sed i the treatmen) ol migraine.

and mucolyties,

itis and Cirrhosis,

citleitonin and vilamin-1),

lacrolides,  Quinolines  andd Fluoraguinolins,

Antibionies,

diseases. AIDS. protozon) diseases. worm

4. Basie coneepis in endoerine pharmacology.
b, Hy pathalamic and piltitary hormones,
¢ Thyroid hormones ang anti-thyroid drugs, parathormane,
do Antidiabetics, Insulim. Oral hypoglyeemic apents and glucagon.
< ACTH and corticosteroids,
£ Androgens and anabolic slerolds,
& Estrogens. progesterone and oral contraceptives,
h. Drugs acting on the uterus,
G, Chemotherapy
a. CGeneral Principles of chematherapy,
b Sulfonamides and co-trimoxazole.
¢ Antibiotics- Penicilling, Cephalosparins. Chloramphenicol, M
Quinolones, Fetracyelines. Amino glveosides und Miscellanoons
d- Chemotherapy of tubereulosis. lepros fungal diseases, viryl
inftstations, urinary tract infections and sexually ransmitted diseases.
¢ Chematherapy of malignancy.
Fo Anthelmintics and Anli-amocebics
7-P-3 Ph:ll'm‘cl(‘(lh}g_\-‘ — 11

n Pheory lapics

iy

Experiments based o

38
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7-T-4 Pharmacognosy 111
I. Study of the biological sources. cultivation. collection. commercial varietios, chemical constituents. subsiitiies. adulierants,
uses. diagnostic macroscopic and microscopic features and specilic chemical tests ol following eroups of drugs containi

olvensides:

[} Saponins: Liguorice. ginseng. divscorca. sarsaparilla, and sencea,

tin Cardioactive sterols: Digitalis, squill. strophanthus and thevetia,

(i Anthraguinone catharties: Aloc. senna. rhubarb and cascara.

(ivl Others: Psoralea, Ammi majus, Ammi visnaga. gentian, saffron. chirata. quassia.

2. Studies of traditional drugs, common vernacular names. botanical sources, morphology, chemical nature of chief constituents.
pharmiscology, categories and common uses and marketed formulations of following indigenous drugs:

Amla, Kantkari. Satavari. Tvlophora, Bhilawa, Kalijiri, Bach, Rasna, Punarnava. Chitrack. Apamarg. Gokhru, Shankhapushpi,
Brahmi, Adusa, Arjuna. Ashoka. Methi. Lahsun. Palash, Guggal. Gymnema, Shilujit, Nagarmotha and Neem.

3. The holistic concept of drug administration in traditional systems of medicine. Introduction 1o avurvedic preparations like
Arishtas, Asvas. Gutikas. Tailas. Churnas. Lehyas and Bhasmas,

4. Historical development of plant tissue culture. tvpes of cultures. nuiritional requiremients, growth and their maintenance.
Applications ol plant tissue cullure in pharmacognosy.

S, Marine pharmacognosy. novel medicinal agents 1rom marine sources,
6. Natural allergens and phatosensitizing agents and Tungal 1oxins,

7. Chemotaxonomy of medicinal plants,
8. [erbs as health foods

Experiments based on Theory topics

7-P-4  Pharmacognosy —I1I \
g

a4
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7-T-5 Chemistry of Natural Products

1. Chemical and spectral approaches 1o simple molecules of natural origin

2. Concepl ol stereoisomerism taking examples ol natural products.

3. Chemistry. biogenesis and pharmacological activity of medicinally important monaterpenes. sesquiterpenes, diterpenes, and
triterpenoids,

4. Carotenoids: g-carolenoids. p-carotenes, vitamin A, Xanthophylls o medicinal importance.

3. Glyeosides: Chemistry and biosvnthesis of digitoxin, digoxin, heengenin, sennosides, diosgenin and sarasapogenin.

6. Alkaloids: Chemistry, biogenesis and pharmacological activity of atropine and related compounds: quinine, reserpine.
morphine. papaverine, ephedrine. ergot and vinca alkaloids.

7. Chemistry and biogenesis of medicinally important lignans and quassanoids. flavonoids.

8. Chemistry and therapeutic activity of penicillin, streptomyein and tetracyelines.

40
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B. Pharm. Eighth Semester

8-T-1 Cosmetic Technology
I Introduction to cosmetics: their applications, origin and development of cosmetic seiences, Fundamental ol cosmetic
science. Structure and functions of skin and hair. Formulation considerations ol cosmetics

2. Formulation considerations: Preparation, packaging and evaluation of the fullowing carcy

i. Face Preparation: Face powder, Compact powder. Talcum powder. Face packs and Masks.

i, Skin Preparation: Skin creams. Anti-wrinkle preparations. Barrior materials, Protective crenms
and gels. Vanishing creums. Cold ereams, Cleansing creams. all purnose creams, emallient, Anii-
perspirant.’ deodorant, Moisturising and Toundation [ornwlation. Blea “hing creams, Night and
Mussage creams. Hand creams Protective skin tonics. Skin moisturizers. Sun-sereen. Suntan, annd
anti-sun burn preparation.

li. - Shaving Preparvation: |athor shaving stick. Lather shas ing creams, Shan ing Tomms, Sl ing vels.
Pre-and after shave lotions,

v Shampoo and Bath preparations: Clear liguid shampoos. Acroso] shampons. drn <hampoos,

un haths

wics of cosmetics-

Acid-balanced shumpoos. Fgg shampoos. Anti-dandrufl Shampoos, Bath oils, |7

Voo Hair Preparations: Hair tonjcs, Hair conditioners, Huir lotions, Hair spravs. Haiv dressines, 1air
selting lotions and creams. Hair dves. Bleaches, Hair wais g Hair Steaighiners Hair
strengthencers.

vioo Denrifrice: Tooth powders, Tooth pastes. Denture cleinsers,

Vil Foot Preparation: Foor powders. Fool spravs. Foal ereams. Lorn preparations and Athelete’s ool
preparation.
vili. - Baby care products: baby powder. baby oils, baby lotions, baby ¢reams, baby soaps

. Manicure Preparation: Naj| polish. Nail lacquers and Nail hlcaches.

N Herbal Cosmetics: Cosmetics containing Aloe, Babul, Brahmi. Chandan. Cucumber, Tald;.
Jatamansi, Khus, Mehandi, Neem, Reetha, Shikakai, Tulsi, Arnica, Bhringraj and Volatile oils |

xi. Colored make-up preparations: Lipsticks, Rouge, Mascara, Fye make-up. Eve-liner. Fyvebro
pencils.

and labelling o Fcosmetics. Safel and Toxicity Testing of various Ivpes of Cosmels
; & . ] & Xk
mes. :|1'.'::‘rull|a_'lurlny_ and

3. Packagir

A4 Perfumes in cosmeties: synthetic. natural and arifjcial perfumes. classilication of perlt
blending of perfiumes.

3. Emerging cosmetic products. use of drug delivery svstems Tike liposomes, microcapsules, cosmetic patches. elastic

vasicles as topical/transdermal drug delivery svstems
6. Legal aspeel of cosmetic praducts. Ingredient prohibited &
different specific resulaton systems. Legal authority and  manutaciure ol'cosmelics lor sale,
[ 4 V8) 2 .

B

"__‘_..---':.."’

stricled by FDA, safely and current amendments,

8-P-1  Cosmetic Technology
Lxperiments based on heory topics

N

4]
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8-T-2 Pharmaceutical Biotechnology

I Immunology and Immunological Preparations: Principles, antigens and haptens. immune system. cellular humoral
immunity, immunological tolerance, antigen-antibody reactions and their applications. Hypersensitivity. active and passive
immunization; Vaccines- their preparation, standardization and slorage.

2. Genetic Recombination: Trunsformation, conjugation, transduction. protoplast lusion and gene cloning and their applications.
Development of hyvbridoma for monoclonal antibodies, Study of biotechnology derived drugs such as Activase. Humulin,
Humatrope, HB. ete.

3. Fermentation: Fermenter. its design, control of different parameters, Isolation of mutants. factors influencing rate of mutation.
Design ol fermentation pracess. Isolation of fermentation products with special reference 10 penicilling, streptamyveins,

tetracyelines and vitamin 13-, cre.

4. Mierobial Transformation:  Introduction and Principle. tvpes of reactions mediated by microorganisms,  desis
hiatransformation processes. seleetion of organisms. biotrnslormation process and i improvements with special reference o

steronds

3. kEnzyme immaobhilization: Technigues of immaobilization. lictors aflecting ensyme Kinetics, Study ol enzvmes such us
and plan

hvaluronidase. penicillingse. streptokinase and streptadornase. amylases and proteases ele. Immohilizvation o bacteri:

cells,

8-P-2  Pharmaccutical Biotechnology
Experiments based on Theory topics ¢ %/

K T
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8-T-3 Medicinal Chemistry —IV
The synthesis and SAR of the compound, Classitication under each class and Biochemical approaches in drug design wherever
possible should be discussed.

Ji:

(%]

Loty

.

Sex-hormanes: Synthesis of testosterone. progesterone & oestrone fram diosgenin & cholesierol. Preparation & use of non
steroidal estrogens. diethylstilbestrol, Monomesterol, Hexosterol, Ethinyl estradiol. Ethisterane. Testosterone. Prapionae
and methyl Testosterone,

Cortex Hormones: Synthesis ol cortisone acetate lrem diosgenin and chalesterol. Prepuration & uses of doxa-
corticosterone acetate. hydrocortisone acerate, prednisolone & prednisone, dexamethasone. betamethasone.

Non-Steroidal hormones: Adrenaline & Thyroxin,

Antidiabetic agents: Insulin, Carbutamide. Chioropamide. Tolbutamide.,

Vitamins: Constitution & physiological importance, viamin A. thigmine, ribollavin, ascarhic acid. folic acid. pantothenic
acid & pyridoxin,

Medicinal Dyes Svnthesis & uses of gentian violer, malachiie areen, brilli;

aminoucridine, acrifloy in, methylene blue and diloxinge Turoare
A Q/—-
!% ; Y '
: ‘_,..—-""'.‘: =

]

green. amaranth. resochin hrown, -

Diagnostic agents: General survey ol important compounds
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8-T-4 Pharm acognosy -1V

L. Systematic study of source, cultivation, collection, processing, commercial varictios. chemieal constituents, substinies.
adulterants, uses, diagnostic macroscopic and microscopic features and specific chemical ests of lollowing alkaloid containing
drugs:

i) Pyridine - piperidine: Tobacco, arcca and lobelia.

bl Tropane: Belladonna. hyoseyamus. datura, duboisia. Loca and withania

¢) Quinoline and isoquinoline: Cinchona, ipecac, opium.

d) Indole: Ergot. rauwolli, catharanthus. nus-vomica and physostigmy

< Imidazole: Pilocarpus

0 Steroidal: Veratrum and kurehi

21 Alkaloidal amine: Ephedra und colehicun,

h) Glveoalkaloid: Solanum.

i} Purines: Collee, 1¢a and cola,

2. Role of medicinal and aromatic plants in national eeanomy, A briel account of plant hased indusiries and institutions involved
Hn

in work on medicinal and aromatic plants in India. Unilization and production of phyioconstipents such as quinine. caleiy
sennosides. podophvllotosin, diosgenin. solasodine. laxal and tropane alkaloids

3. Biological sources. preparation. identilication tests and uses al' the Tollowing enzymes: Diastase. papain, Depsin. rvpsin,
pancreatin.

4. General techniques of biosynthetic studies and basic metabolic pathways. Briel introduction to biogencsis of secondar
metabolites of pharmaceutical importance,

S. Plant bitters and sweetencrs,

6. Introduction, classification and study of different chromatographic methods and their applications in evaluation of herbal
drugs.

7. Utilization of aromatic plants and derived products with special reference 1o sandalwood ojl. mentha oil. lemon grass oil,
vetiver ol seranium oil and cucalyptus oil.

8. Herbal cosmeties ingredients,

8-T-4 Pha rmacognosy [V
Experiments based on Theory topics

44
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8-T-5 Industrial Management and Accountancy

I. Concept ol Management:  Administrative Management (Planning, organizing. Staffing. Dirccting and  controllingy,
Entreprencurship development. operative management (Personnel. Materials. Production, Financial Marketing, Timesspace,
Margin/Morale), Principles of  Management (Co~ordination. Communication, Maotivation, Decision making. leadership,
Innovation, Creativity, Delegation af Authority/Responsibility. Record Keeping). Idemtification of ke poinis o give muximum
thrust for development and pertection,

2 Accountancy: Principles ol Accountaney. Ledger posting and baok entries. preparation of (vl halance, columns of cash book.

2 oand

Bank reconciliation statement. reetilication of errors. Prafits and loss aceount. halance sheel, purchase k Cpin cing of

stocks, treatment ol cheques. bills ol'exchange promissory notes and hundics, docamentary hills,

3 Economics: Principles of cconomics with special reference 1o the laws of demand and supply. demand schedule, demanid
curves. labour wellare, aencral principles of insurance and inland and furcign trade. procedure of exporting and importing ooy,
4. Pharmaceunical Marketing: Functions. buving. selling. transportation. storaee. linance. lecdback. mlormation. channels of
distribution. wholesule, retail departmental store. multiple shop and mail order husiness.

3. Salesmanship: Principles ot sales promotion, advertising, ethics of sales. merchandising. literature, detailing Recruitiment.
training, evaluation, compensation to the pharmacist.

6. Market Research: Measuring & Forecasting Market demands-Major concept in demand measurcment, Estimating current
demand. Geodemographic analysis. Fstimating industry sales, market share & future demand. Market segimentation & Mark et
Targeting,

7. Materials Management: A brief exposure or basic principles of materials mangyg
inventory control and evaluation al'materials managemen,

N mdjor arcas. scope. purchise, stores,

8. Production Management: A briel exposure of the differeat aspeets of Production Management-Visible and lnvisible LS.
Methadology of Activities Performance Ivaluation Technique. Process-Flow. Process Knovw-how maintenanee management. Jah

evaluation, human relations.

4. Finuncial Management: Budget and its tvpes: Hinancial budger expenditure budzet. pertormance budpet;
L0, Competitive practice i the pharmaceutical industry
a4 Patent laws., patent policies and Frademark laws

ST s

45 :
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Pt. Ravishankar Shukla University, Raipur (CG)

Revised Ordinance -131

(Adoption of Pharmacy Council of India (New Delhi) Rules and Syllabus for the
' Bachelors of Pharmacy (B.Pharm.) Course
(w.e.f the year 2018-2019)

1. Short Title
The first degree in Pharmacy of four years (Eight Semester) Course hereinafter called four year Degree Course shall
be designated as Bachelor in Pharmacy in short B. Pharm.

2, Minimum qualification for admission

2.1 First year B. Pharm:

Candidate shall have passed 10+2 examination conducted by the respective state/central government authorities
recognized as equivalent to 10+2 examination by the Association of Indian Universities (AIU) with English as one
of the subjects and Physics, Chemistry, Mathematics (P.C.M) and or Biology (P.C.B / P.C.M.B.) as optional
subjects individually. Any other qualification approved by the Pharmacy Council of India as equivalent to any of
the above examinations. '

2.2.  B.Pharm lateral entry (to third semester):
A pass in D. Pharm. course from an institution approved by the Pharmacy Council of India under section 12 of the
Pharmacy Act.

3. Duration of the program

The course of study for B.Pharm shall extend over a period of eight semesters (four academic years) and six
semesters (three academic years) for lateral entry students. The curricula and syllabi for the program shall be
prescribed from time to time by Pharmacy Council of India, New Delhi.

4. Medium of instruction and examinations
Medium of instruction and examination shall be in English.

5. Working days in each semester

Each semester shall consist of not less than 100 working days. The odd semesters shall be conducted from the
month of June/July to November/December and the even semesters shall be conducted from December/January to
May/June in every calendar year.

6. Attendance and progress
A candidate is required to put in at least 80% attendance in individual courses considering theory and practical
separately. The candidate shall complete the prescribed course satisfactorily to be eligible to appear for the

respective examinations.

% Program/Course credit structure
As per the philosophy of Credit Based Semester System, certain quantum of academic work viz. theory classes,
tutorial hours, practical classes, etc. are measured in terms of credits. On satisfactory completion of the courses, a
candidate earns credits. The amount of credit associated with a course is dependent upon the number of hours of
instruction per week in that course. Similarly, the credit associated with any of the other academic, co/extra-
curricular activities is dependent upon the quantum of work expected to be put in for each of these activities pe’
week.
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7.1. Credit assignment

7.1.1. Theory and Laboratory courses

Courses are broadly classified as Theory and Practical. Theory courses consist of lecture (L) and /or tutorial (T)
hours, and Practical (P) courses consist of hours spent in the laboratory. Credits (C) for a course is dependent on the
number of hours of instruction per week in that course, and is obtained by using a multiplier of one (1) for lecture
and tutorial hours, and a multiplier of half (1/2) for practical (laboratory) hours. Thus, for example, a theory course
having three lectures and one tutorial per week throughout the semester carries a credit of 4. Similarly, a practical
having four laboratory hours per week throughout semester carries a credit of 2. i

7.2. Minimum credit requirements -
The minimum credit points required for award of a B. Pharm. degree is 208. These credits are divided into Thecry
courses, Tutorials, Practical, Practice School and Project over the duration of eight semesters. The credits are
distributed semester-wise as shown in Table IX. Courses generally progress in sequences, building competencies
and their positioning indicates certain academic maturity on the part of the learners. Learners are expected to follow
the semester-wise schedule of courses given in the syllabus.

The lateral entry students shall get 52 credit points transferred from their D. Pharm program. Such students shall
take up additional remedial courses of ‘Communication Skills’ (Theory and Practical) and ‘Computer Applications

in Pharmacy’ (Theory and Practical) equivalent to 3 and 4 credit points respectively, a total of 7 credit points to
attain 59 credit points, the maximum of [ and II semesters.

8. Academic work

A regular record of attendance both in Theory and Practical shall be maintained by the teaching staff of respective
courses.

9. Course of study

The course of study for B. Pharm shall include Semester Wise Theory & Practical as given in Table — I to VIII. The

number of hours to be devoted to each theory, tutorial and practical course in any semester shall not be less than
that shown in Table — I to VIII.

Table-1: Course of study for semester 1

Course code Name of the course No. of hours | Tutorial | Credit points
BPI10IT Human Anatomy and Physiology- I-Theory 3 1 4

BP102T Pharmaceutical Analysis- I — Theory 3 1 -

BP103T Pharmaceutics- 1 — Theory 3 1 4

BP104T Pharmaceutical Inorganic Chemistry — Theory 3 1 4

BP105T Communication skills — Theory * 2 - 2

BP106RBT Remedial Biology/ 2 - 2

BP106RMT Remedial Mathematics — Theory*

BP107P Human Anatomy and Physiology-I — Practical | 4 - 2

BP108P Pharmaceutical Analysis- I — Practical 4 - 2 )
BP109P Pharmaceutics- I — Practical 4 - 2

BP110P Pharmaceutical Inorganic Chemistry — Practical | 4 - 2

BP111P Communication skills — Practical* 2 - 1

BP112RBP Remedial Biology — Practical* 2 - 1

Total 32/34°36" | 4 27/29°/30°
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#Applicable ONLY for the students who have studied Mathematics / Physics / Chemistry at HSC and appearing for
Remedial Biology (RB) course.

$Applicable ONLY for the students who have studied Physics / Chemistry / Botany / Zoology at HSC and
appearing for Remedial Mathematics (RM) course.
* Non University Examination (NUE)

Table-II: Course of study for semester II

Course | Name of the course No. of hours | Tutorial | Credit points
Code
BP20IT | Human Anatomy and Physiology- IT — Theory 3 1 4
BP202T | Pharmaceutical Organic Chemistry- I — Theory 3 1 4
BP203T | Biochemistry — Theory 3 1 4
BP204T | Pathophysiology — Theory 3 1 4
BP205T | Computer Applications in Pharmacy — Theory * 3 - 3
BP206T | Environmental Sciences — Theory * 3 - 3
BP207P | Human Anatomy and Physiology- Il —Practical 4 - 2
BP208P | Pharmaceutical Organic Chemistry- I- Practical 4 - 2
BP209P | Biochemistry — Practical 4 E 2
BP210P | Computer Applications in Pharmacy — Practical* 2 . 1
Total 32 4 29

*Non University Examination (NUE)

Table-III: Course of study for semester 111
Course | Name of the course No. of hours | Tutorial | Credit points
code
BP301T | Pharmaceutical Organic Chemistry- II Theory 3 1 +
BP302T | Physical Pharmaceutics- 1 Theory 3 1 4
BP303T | Pharmaceutical Microbiology — Theory 3 1 4
BP304T | Pharmaceutical Engineering — Theory 3 1 +
BP305P | Pharmaceutical Organic Chemistry- I — Practical 4 - 2
BP306P | Physical Pharmaceutics- I — Practical 4 - 2
BP307P | Pharmaceutical Microbiology — Practical 4 - 2
BP 308P | Pharmaceutical Engineering —Practical 4 - 2
Total 28 4 24

b ="
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Table-IV: Course of study for semester IV

code
BP401T | Pharmaceutical Organic Chemistry- I11— Theory

BP402T | Medicinal Chemistry- I — Theory

BP403T | Physical Pharmaceutics- I] — Theory
BP404T | Pharmacology- [ — Theory

BP405T Pharmacognosy and Phytochemistry- - Theory
BP406P | Medicinal Chemistry- I — Practical

BP407P | Physical Pharmaceutics- 1T — Practical

BP408P Pharmacology- I — Practical

BP4(09P Pharmacognosy and Phytochemistry- I — Practical
Total

Course | Name of the course No. of hours | Tutorial Credit points

=

1
1
1
1
1
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Table-V: Course of study for semester V

Eourse Name of the course No. of hours | Tutorial | Credit points
code
BP501T | Medicinal Chemistry- II — Theory

BP502T | Industrial Pharmacy-I- Theory

BP503T | Pharmacology- 11 — Theory

BP504T Pharmacognosy and Phytochemi stry- II- Theory
BP50ST | Pharmaceutical Jurisprudence — Theory

BP506P | Industrial Pharmacy-I — Practical

BP507P | Pharmacology- Il — Practical

BP508P l Pharmacognosy and Phytochemistry- II — Practical
Total 27 5

- e
i 7 o

1
1
1
1
1
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Table-VI: Course of study for semester VI

Cc:iu rse | Name of the course No. of hours | Tutorial | Credit points
code

BP601T | Medicinal Chemistry- Il — Theory 3 1 4
BP602T | Pharmacology- II1 — Theory 3 1 4
BP603T | Herbal Drug Technology — Theory 3 1 4
BP604T | Biopharmaceutics and Pharmacokinetics ~Theory 3 1 4
BP605T | Pharmaceutical Biotechnology — Theory 3 1 4
BP606T | Quality Assurance —Theory 3 1 4

BP607P | Medicinal Chemistry- III — Practical 4 - 2

BP608P | Pharmacology- III — Practical 4 - 2

BP609P | Herbal Drug Technology — Practical 4 - 2

Total 30 6 30
Table-VII: Course of study for semester VII

Course Name of the course No. of hours | Tutorial | Credit points
code

BP701T | Instrumental Methods of Analysis — Theory 3 1 4

BP702T | Industrial Pharmacy-II — Theory 3 1 4

BP703T | Pharmacy Practice — Theory 3 1 4

BP704T | Novel Drug Delivery System — Theory 3 1 4

BP705P | Instrumental Methods of Analysis — Practical 4 - 2
BP706PS | Practice School* 12 - 6

Total 28 5 24

* Non University Examination (NUE)
Table-VIII: Course of study for semester VIII

Course Name of the course No. of Tutorial | Credit
code hours points
BP8OIT Biostatistics and Research Methodology — Theory 3 1 4
BP802T Social and Preventive Pharmacy— Theory 3 1 -
BP803ET | Pharma Marketing Management —Theory

BPS804ET | Pharmaceutical Regulatory Science— Theory

BP80SET | Pharmacovigilance— Theory

BP806ET | Quality Control and Standardization of Herbals — Theory | 3 +3 = 1+1 % 2 |4+4=
BP807ET | Computer Aided Drug Design— Theory 6 8
BP80SET | Cell and Molecular Biology— Theory

BP809ET | Cosmetic Science— Theory

BP810ET | Experimental Pharmacology— Theory

BP811ET | Advanced Instrumentation Techniques— Theory

BP812ET | Dietary Supplements and Nutraceuticals— Theory

BP813PW | Project Work 12 - 6
Total 24 4 22

Wb e Wﬁ%& 5%/\,
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Table-IX: Semester wise credits distribution

Semester Credit Points T

I 27/29%30"

11 29

I1 26

v 28

Y 26
VI 26

VII 24 =
VI 22 “
Extracurricular/ Co curricular activities 01*

Total credit points for the program 209/211%212°

*The credit points assigned for extracurricular and or co-curricular activities shall be given by the Head of the
Institute and the same shall be submitted to the University. The criteria to acquire this credit point shall be defined
by the Institute from time to time.

$zi\pplic::lbluf: ONLY for the students studied Physics / Chemistry / Botany / Zoology at HSC and appearing for
Remedial Mathematics course.

#Applicable ONLY for the students studied Mathematics / Physics / Chemistry at HSC and appearing for Remedial
Biology course.

10. Program Committee
1. The B. Pharm. program shall have a Program Committee constituted by the Head of the institution in
consultation with all the Heads of the departments.

2. The -»mposition of the Program Committee shall be as follows:
A senior teacher shall be the Chairperson; One Teacher from each department handling B.Pharm courses; and four
student representatives of the program (one from each academic year), nominated by the Head of the institution.

3. Duties of the Program Committee:
i Periodically reviewing the progress of the classes.
ii.  Discussing the problems concerning curriculum, syllabus and the conduct of classes.

iii.  Discussing with the course teachers on the nature and scope of assessment for the course and the same shall
be announced to the students at the beginning of respective semesters.

iv.  Communicating its recommendation to the Head of the institution on academic matters.

V. The Program Committee shall meet at least thrice in a semester preferably at the end of each Sessional Exam
(Internal Assessment) and before the end semester exam. 4

11. Examinations/Assessments
The scheme for internal assessment and end semester examinations is given in Table — X.

11.1 End semester examinations

The End Semester Examinations for each theory and practical course through semesters I to VIII shall be conducted
by the university except for the subjects with asterix symbol (*) in table T and II for which examinations shall be
conducted by the subject experts at Institute level and the marks/ grades shall be submitted to the university.

B2
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Tables-X: Schemes for internal assessments and end semester examinations semester wise

Semester I
Course code [Name of the course Internal Assessment End Semester Exams lTotal
Continuous  [Sessional Exams Total Marks Duration |Marks
Mode Marks Duration

BP101T Human Anatomy and Physiology- I- |10 15 1 Hr 25 75 3 Hrs 100
Theory

IBP102T Pharmaceutical Analysis- [ ~Theory |10 15 1 Hr 25 75 3 Hrs 100

BP103T Pharmaceutics -1 — Theory 10 15 1 Hr 25 75 3 Hrs 100

BP104T Pharmaceutical Inorganic Chemistry —{10 15 1 Hr 25 75 3 Hrs 100
Theory

BP105T Communication skills —Theory * 5] 10 1 Hr 15 35 1.5 Hrs 50

BP106RBT  [Remedial Biology/ Mathematics — |5 10 1.Hr 15 35 1.5 Hrs 50

BP106RMT  [Theory*

BP107P Human Anatomy and Physiology — |5 10 4 Hrs 15 35 4 Hrs 50
Practical

BP108P Pharmaceutical Analysis- [ —Practical |5 10 4 Hrs 15 35 4 Hrs 50

BP109P IPharmaceutics- I — Practical 5 10 4 Hrs 15 35 4 Hrs 50

BP110P IPharmaceutical Inorganic Chemistry —5 10 4 Hrs 15 35 4 Hrs 50
Practical

BP111P Communication skills —Practical* 5 5 2 Hrs 10 15 2 Hrs 25

BP112RBP Remedial Biology —Practical* 5 5 2 Hrs 10 15 2 Hrs 25

Total 70/75°/80" 115/125°/130"23/24°26"  [185/200%/210° [490/525% [31.5/33%  |675/725%

rs 540" 35" Hrs  [750

#Applicable ONLY for the students studied Mathematics / Physics / Chemistry at HSC and appearing for Remedial Biology (RB) course.

$Applicable ONLY for the students studied Physics / Chemistry / Botany / Zoology at HSC and appearing for Remedial Mathematics (RM) course.
* Non University Examination (NUE)
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Semester I1

Course Name of the course Internal Assessment End Semester Exams | Total

code Continuous | Sessional Exams Total Marks Duration | Marks

Mode Marks Duration

BP201T | Human Anatomy and Physiology-Il — | 10 15 1 Hr 25 75 3 Hrs 100
Theory

BP202T | Pharmaceutical Organic Chemistry- I — | 10 15 1 Hr 25 75 3 Hrs 100
Theory

BP203T | Biochemistry — Theory 10 15 1 Hr 25 15 3 Hrs 100

BP204T | Pathophysiology — Theory 10 15 1 Hr 25 75 3 Hrs 100

BP205ST | Computer Applications in Pharmacy — | 10 15 1 Hr 25 50 2 Hrs 75
Theory*

BP206T | Environmental Sciences — Theory* 10 15 1 Hr 25 50 2 Hrs 75

BP207P | Human Anatomy and Physiology- II — [ 5 10 4 Hrs 15 35 4 Hrs 50
Practical

BP208P | Pharmaceutical Organic Chemistry-I- | 5 10 4 Hrs 15 35 4 Hrs 50
Practical

BP209P | Biochemistry — Practical 5 10 4 Hrs 15 35 4 Hrs 50

BP210P | Computer Applications in Pharmacy — | 5 5 2 Hrs 10 15 2 Hrs 25
Practical*

Total 80 125 20 Hrs 205 520 30 Hrs 725

*  The subject experts at institute level shall conduct examinations
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Semester III

Course Name of the course Internal Assessment End Semester Exams | Total
code Continuous | Sessional Exams Total Marks Duration | Marks
Mode Marks Duration

BP301T | Pharmaceutical Organic Chemistry- II — | 10 15 1 Hr 25 75 3 Hrs 100
Theory

BP302T | Physical Pharmaceutics-I —Theory 10 15 1 Hr 25 75 3 Hrs 100

BP303T | Pharmaceutical Microbiology —Theory 10 15 1 Hr 25 75 3 Hrs 100

BP304T | Pharmaceutical Engineering —Theory 10 15 1 Hr 25 75 3 Hrs 100

BP305P | Pharmaceutical Organic Chemistry- II — | 5 10 4 Hr 15 35 4 Hrs 50
Practical

BP306P | Physical Pharmaceutics- I —Practical 5 10 4 Hr 15 35 4 Hrs 50

BP307P | Pharmaceutical Microbiology —Practical | 5 10 4 Hr 15 35 4 Hrs 50

BP308P | Pharmaceutical Engineering —Practical 5 10 4 Hr 15 35 4 Hrs 50

Total 60 100 20 160 440 28Hrs 600
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Semester IV
Course | Name of the course Internal Assessment End Semester Exams | Total
code Continuous | Sessional Exams Total Marks Duration | Marks
Mode Marks Duration

BP401T | Pharmaceutical Organic Chemistry- I1I- | 10 15 1 Hr 25 75 3 Hrs 100
Theory

BP402T | Medicinal Chemistry-I — Theory 10 15 1 Hr 25 75 3 Hrs 100

BP403T | Physical Pharmaceutics- II —Theory 10 15 1 Hr 25 75 3 Hrs 100

BP404T | Pharmacology -1 — Theory 10 15 1 Hr 25 75 3 Hrs 100

BP405T | Pharmacognosy and Phytochemistry- I- | 10 15 1 Hr 25 75 3 Hrs 100
Theory ‘ |

BP406P | Medicinal Chemistry- I — Practical 5 10 4 Hr 15 35 4 Hrs 50

BP407P | Physical Pharmaceutics -II —Practical 5 10 4 Hrs 15 35 4 Hrs 50

BP408P | Pharmacology- I — Practical 5 10 4 Hrs 15 35 4 Hrs 50

BP409P | Pharmacognosy and Phytochemistry-1— | 5 10 4 Hrs 15 35 4 Hrs 50
Practical

Total 70 115 21 Hrs 185 515 31 Hrs 700
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P Semester V
; $‘/ Course | Name of the course Internal Assessment End Semester Exams Total
: code Continuous | Sessional Exams Total Marks Duration Marks
Mode Marks Duration
BP501T | Medicinal Chemistry- IT — Theory 10 15 1 Hr 25 75 3 Hrs 100
: BP502T | Industrial Pharmacy-I- Theory 10 15 1 Hr 25 75 3 Hrs 100
BP503T | Pharmacology- Il — Theory 10 15 1 Hr 25 75 3 Hrs 100
BP504T | Pharmacognosy and Phytochemistry- | 10 15 1 Hr 25 75 3 Hrs 100
4 : II- Theory
BP505T | Pharmaceutical Jurisprudence — 10 15 1 Hr 25 75 3 Hrs 100
Theory
\ BP506P | Industrial Pharmacy-I— Practical 5 10 4Hr 15 35 4 Hrs 50
' BP507P | Pharmacology- II — Practical 10 4 Hr 15 35 4 Hrs 50
BP508P | Pharmacognosy and Phytochemistry- 10 4 Hr 15 35 4 Hrs 50
IT — Practical
; Total 65 105 17 Hr 170 480 27 Hrs 650

\
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Semester VI

&

Course | Name of the course Internal Assessment End Semester Exams | Total
code Continuous | Sessional Exams Total Marks Duration | Marks
Mode Marks | Duration
BP601T | Medicinal Chemistry- III — Theory 10 15 1 Hr 25 7 3 Hrs 100
BP602T | Pharmacology- Il — Theory 10 15 1 Hr 25 75 3 Hrs 100
BP603T | Herbal Drug Technology —Theory 10 15 1 Hr 25 15 3 Hrs 100
BP604T | Biopharmaceutics and Pharmacokinetics | 10 15 1 Hr 25 75 3 Hrs 100
— Theory )
BP605T | Pharmaceutical Biotechnology— Theory | 10 15 1 Hr 25 75 3 Hrs 100
BP606T | Quality Assurance— Theory 10 15 1 Hr 25 75 3 Hrs 100
BP607P | Medicinal Chemistry -I1T —Practical 5 10 4 Hrs 15 35 4 Hrs 50
BP608P | Pharmacology- IIl — Practical 10 4 Hrs 15 35 4 Hrs 50
BP609P | Herbal Drug Technology —Practical 10 4 Hrs 15 35 4 Hrs 50
Total 75 120 18 Hrs 195 555 30 Hrs 750
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Semester VII
Course Name of the course Internal Assessment End Semester Exams Total
code Marks
Continuous Sessional Exams Total | Marks Duration
Mode Marks | Duration
BP701T Instrumental Methods of Analysis | 10 15 1 Hr 25 75 3 Hrs 100
— Theory
BP702T Industrial Pharmacy — Theory 10 15 1 Hr 25 75 3 Hrs 100
BP703T Pharmacy Practice — Theory 10 15 1 Hr 25 75 3 Hrs 100
BP704T Novel Drug Delivery System — 10 15 1 Hr 25 75 3 Hrs 100
Theory
BP705 P Instrumental Methods of Analysis | 5 10 4 Hrs 15 35 4 Hrs 50
— Practical
BP706 PS Practice School* 25 - - 25 125 5 Hrs 150
Total 70 70 8Hrs 140 460 21 Hrs 600

*

The subject experts at institute level shall conduct examinations
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Semester VIII
Course Name of the course Internal Assessment End Semester Exams Total
code Continuous | Sessional Exams Total | Marks | Duration Marks
Mode Marks | Duration
BP801T Biostatistics and Research | 10 15 1 Hr 25 75 3 Hrs 100
Methodology — Theory
BP802T Social and Preventive Pharmacy 10 15 1 Hr 23 75 3 Hrs 100
— Theory
BPS8O3ET | Pharma Marketing Management —
Theory
BPS804ET | Pharmaceutical Regulatory Science
— Theory
BPS80OSET | Pharmacovigilance — Theory
ity Cont: d dardizati ‘
O s oy fﬁi;ﬁ}, BURAACIEANOR | 1010 15+15|1+1= |25 +|75+75 |3+3=6  |100+
=20 = 2 Hrs 25= =150 Hrs 100 =
30 50 200
BPSO7ET | Computer Aided Drug Design —
Theory
BPSOSET | Cell and Molecular Biology —
Theory
BPSO9ET | Cosmetic Science — Theory
BPS10ET | Experimental Pharmacology —
Theory
BP811ET | Advanced Instrumentation
Techniques — Theory
BP812ET | Dietary Supplements and
Nutraceuticals — Theory
BP812PW | Project Work - - - - 150 4 Hrs 150
Total 40 60 4 Hrs 100 450 16 Hrs 550
14
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11.2 Internal assessment: Continuous mode

o

The marks allocated for Continuous mode of Internal Assessment shall be awarded as per the scheme given below.

Table-XI: Scheme for awarding internal assessment: Continuous mode

Theory
Criteria Maximum Marks
Attendance (Refer Table — XII) 4 2
Academic activities (Average of any 3 activities e.g. quiz, assignment, open book | 3 1.5
test, field work, group discussion and seminar)
Student — Teacher interaction 3 1.5
Total 10 5
Practical
Attendance (Refer Table — XII) 2
Based on Practical Records, Regular viva voce, etc. 3
Total 5
Table- XII: Guidelines for the allotment of marks for attendance
Percentage of Attendance Theory Practical
95 —100 4 2
90 - 94 3 1.5
85 -89 2 1
80— 84 1 0.5
Less than 80 0 0

11.2.1 Sessional Exams

Two Sessional exams shall be conducted for each theory / practical course as per the schedule fixed by the institute.
The scheme of question paper for theory and practical Sessional examinations is given below. The average marks of
two Sessional exams shall be computed for internal assessment as per the requirements given in tables — X.

Sessional exam shall be conducted for 30 marks for theory and shall be computed for 15 marks. Similarly Sessional
exam for practical shall be conducted for 40 marks and shall be computed for 10 marks.

Question paper pattern for theory Sessional examinations For subjects having University examination

[. Multiple Choice Questions (MCQs) OR
Objective Type Questions (5 x 2)

(Answer all the questions)
I. Long Answers (Answer 1 out of 2)

I1. Short Answers (Answer 2 out of 3)
Total

=10x1=10
OR
=05x2=10
=10x1=10
OR
=05x2=10
=30 marks
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For subjects having Non University Examination

Long Answers (Answer 1 out of 2) = 1x10=10
I Short Answers (Answer 4 out of 6) = 4x5 =20
Total = 30 marks

Question paper pattern for practical sessional examinations

1. Synopsis = %0

[1. Experiments = 3%

111, Viva voee ~ 0§ K
Total = 40 marks

12. Promotion and award of grades
A student shall be declared PASS and eligible for getting grade in a course of B.Pharm.program if he/she secures at
least 50% marks in each subject (theory and practical) of the course including internal assessment. For example, to

be declared as PASS and to get grade, the student has to secure a minimum of 50 marks for the total of 100

including continuous mode of assessment and end semester theory examination and has to secure 4 minimum of 25
marks for the total 50 including internal assessment and end semester practical examination.

13, Carry forward of marks
In case a student fails to secure the minimum 50% in any Theory or Practical course as specified in 12, then he/she

shall reappear for the end semester examination of that course. However his/her marks of the Internal Assessment
shall be carried over and he/she shall be entitled for grade obtained by him/her on passing.

14, Improvement of internal assessment
A student shall have the opportunity to improve his/her performance only once in the Sessional exam component of

the internal assessment. The re-conduct of the Sessional exam shall be completed before the commencement of next

end semester theory examinations.
18. Re-examination of end semester examinations

Reexamination of end semester examination shall be conducted as per the
dates of examinations shall be notified from time to time.

able-XII1: Tentative schedule of end semester examinations .
For Regular Candidates For Failed {andidates
W November / December May / June

«chedule given in table XIII. The exact

November / December l

) S
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Question paper pattern for end semester theory examinations

For 75 marks paper

[. Multiple Choice Questions(MCQs) OR = 20x1 =20
Objective Type Questions (10 x 2) OR

1Dx2 =20
(Answer all the questions)
II. Long Answers (Answer 2 out of 3) = 2x10=20
III. Short Answers (Answer 7 out of 9) = 7x5 =35
Total = 75 marks

For 50 marks paper

L. Long Answers (Answer 2 out of 3) = 2x10=20
II. Short Answers (Answer 6 out of §) = 6x5 =30
Total = 50 marks

For 35 marks paper

I. Long Answers (Answer 1 out of 2) = 1x10=10
II. Short Answers (Answer 5 out of 7) = 5x5 =25
Total = 35 marks

Question paper pattern for end semester practical examination

1. Synopsis F 5
[1. Experiments E 25
I1I. Viva voce = 5
Total = 35 marks

16. Academic Progression:
No student shall be admitted to any examination unless he/she fulfills the norms given in 6. Academic progression
rules are applicable as follows:

A student shall be eligible to carry forward all the courses of I, Il and IIl semesters till the IV semester
examinations. However, he/she shall not be eligible to attend the courses of V semester until all the courses of I and
Il semesters are successfully completed.

A student shall be eligible to carry forward all the courses of III, IV and V semesters till the VI semester

examinations. However, he/she shall not be eligible to attend the courses of VII semester until all the courses of I,
I1, 11T and I'V semesters are successfully completed.

W BT

i 17
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A stu'dcnt shall be eligible to carry forward all the courses of V, VI and VII semesters till the VIII semester
examinations. However, he/she shall not be eligible to get the course com pletion certificate until all the courses of L,
11, I1L, TV, V and VI semesters are successfully completed. ‘

A student shall be eligible to get his/her CGPA upon successful completion of the courses of 1 to VIII semesters
within the stipulated time period as per the norms specified in 26.

A lateral entry student shall be eligible to carry forward all the courses of III, IV and V semesters till the VI
semester examinations. However, he/she shall not be eligible to attend the courses of VII semester until all the |* -
courses of Il and IV semesters are successfully completed.

A lateral entry student shall be eligible to carry forward all the courses of V, VI and VII semesters till the VIII |~
semester examinations. However, he/she shall not be eligible to get the course completion certificate until all the
courses of 111, IV, V and VI semesters are successfully completed.

A lateral entry student shall be eligible to get his/her CGPA upon successful completion of the courses of LI to VIII
semesters within the stipulated time period as per the norms specified in 26.

Any student who has given more than 4 chances for successful completion of I / 111 semester courses and more than
3 chances for successful completion of I1/ IV semester courses shall be permitted to attend V / VII semester classes
ONLY during the subsequent academic year as the case may be. In simpler terms there shall NOT be any ODD

BATCH for any semester.

Note: Grade AB should be considered as failed and treated as one head for deciding academic progression. Such
rules are also applicable for those students who fail to register for examination(s) of any course in any semester.

17. Grading of performances

Letter grades and grade points allocations:
Based on the performances, each student shall be awarded a final letter grade at the end of the semester for each

course. The letter grades and their corresponding grade points are given in Table — XII.

Table — XII: Letter grades and grade points equivalent to Percentage of marks and performances

Percentage of Letter Grade Grade Point Performance
Marks Obtained

90.00 - 100 0 10 Outstanding
80.00 — 89.99 A 9 Excellent
70.00 — 79.99 B 8 Good

60.00 — 69.99 C 7 Fair

50.00 — 59.99 D 6 Average

Less than 50 F 0 Fail

Absent AB 0 Fail

A learner who remains absent for any ond semester examination shall be assigned a letter grade of AB and a
corresponding grade point of zero. He/she should reappear for the said evaluation/examination in due course.

18. The Semester grade point average (SGPA) . .
The performance of a student in a semester is indicated by a number called ‘Semester Grade Point Average’

(SGPA). The SGPA is the weighted average of the grade points obtained in all the courses by the student during the
semester. For example, if a student takes five courses (Theory/Practical) in a semester wi‘rh_ credits C1, C2, C3, C4
and C5 and the student’s grade points in these courses are Gl, G2, G3, G4 and G5, respectively, and then students’

> 6 W &= |
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SGPA is equal to: wed

CiG; + GG, + C3G;5 + CyGy+ CsGs
SGPA =

Ci+C+ G+ CetCs
The SGPA is calculated to two decimal points. It should be noted that, the SGPA for any semester shall take into
consideration the F and ABS grade awarded in that semester. For example if a learner has a F or ABS grade in

course 4, the SGPA shall then be computed as:

CiG; + C,G; + C3G;3 + C¢* ZERO + CsGs

SGPA =
Ci+C+ G+ Cit Cs

19. Cumulative Grade Point Average (CGPA)

The CGPA is calculated with the SGPA of all the VIII semesters to two decimal points and is indicated in final
grade report card/final transcript showing the grades of all VIII semesters and their courses. The CGPA shall reflect
the failed status in case of F grade(s), till the course(s) is/are passed. When the course(s) is/are passed by obtaining
a pass grade on subsequent examination(s) theCGPA shall only reflect the new grade and not the fail grades earned
earlier. The CGPA is calculated as:

CISI i CgSg + C3S3 i C4S4+ C585+ C685+ C1S7+ CsSs
CGPA =

Ci+C+ G+ Cyt Cot Cet+ Co+ Cyg
Where, C,, C,, C; is the total number of credits for semester I, 11, IIT and S, S, S, is the SGPA of semester I,ILII1.

20. Declaration of class

The class shall be awarded on the basis of CGPA as follows:
First Class with Distinction = CGPA of. 7.50 and above
First Class = CGPA of 6.00 to 7.49

Second Class = CGPA of 5.00 to 5.99

21. Project work

All the students shall undertake a project under the supervision of a teacher and submit a report. The area of the
project shall directly relate any one of the elective subject opted by the student in semester VIII. The project shall
be carried out in group not exceeding 5 in number. The project report shall be submitted in triplicate (typed &
bound copy not less than 25 pages).

The internal and external examiner appointed by the University shall evaluate the project at the time of the Practical
examinations of other semester(s). Students shall be evaluated in groups for four hours (i.e., about half an hour for a
group of five students). The projects shall be evaluated as per the criteria given below.

Evaluation of Dissertation Book:

Objective(s) of the work done 15 Marks
Methodology adopted 20 Marks
Results and Discussions 20 Marks
Conclusions and Outcomes 20 Marks
Total 75 Marks
Evaluation of Presentation:

Presentation of work 25 Marks

Ay £ @%fﬁiﬁ—w\)
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Communication skills 20 Marks .
Question and answer skills 30 Marks
Total 75 Marks

Explanation: The 75 marks assigned to the dissertation book shall be same for all the students in a group. However,
the 75 marks assigned for presentation shall be awarded based on the performance of individual students in the
given criteria. Yy

22. Industrial training (Desirable) -
Every candidate shall be required to work for at least 150 hours spread over four weeks in a Pharmaceutical
Industry/Hospital. It includes Production unit, Quality Control department, Quality Assurance department,
Analytical laboratory, Chemical manufacturing unit, Pharmaceutical R&D, Hospital (Clinical Pharmacy), Clinical
Research Organization, Community Pharmacy, etc. After the Semester — VI and before the commencement of
Semester — VII, and shall submit satisfactory report of such work and certificate duly signed by the authority of
training organization to the head of the institute.

23. Practice School

In the VII semester, every candidate shall undergo practice school for a period of 150 hours evenly distributed
throughout the semester. The student shall opt any one of the domains for practice school declared by the program
committee from time to time.

At the end of the practice school, every student shall submit a printed report (in triplicate) on the practice school
he/she attended (not more than 25 pages). Along with the exams of semester VII, the report submitted by the
student, knowledge and skills acquired by the student through practice school shall be evaluated by the subject
experts at college level and grade point shall be awarded.

24. Award of Ranks

Ranks and Medals shall be awarded on the basis of final CGPA. However, candidates who fail in one or more
courses during the B.Pharm program shall not be eligible for award of ranks. Moreover, the candidates should have
completed the B. Pharm program in minimum prescribed number of years, (four years) for the award of Ranks.

25. Award of degree
Candidates who fulfill the requirements mentioned above shall be eligible for award of degree during the ensuing

convocation.

26. Duration for completion of the program of study

The duration for the completion of the program shall be fixed as double the actual duration of the program and the
students have to pass within the said period, otherwise they have to get fresh Registration.

27. Re-admission after break of study

Candidate who seeks re-admission to the program after break of study has to get the approval from the university
by paying a condonation fee. g
No condonation is allowed for the candidate who has more than 2 years of break up period and he/she has to rejoin
the program by paying the required fees.

28. Condonation of Deficiency in Marks
781 With a view to moderate hard line cases in the examination, the following rules shall be observed:

-

==
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28.1.1 Deficiency up to 5 marks be condoned to the best advantage of the candidate for passing the examination,
provided the candidate fails in maximum of two theory or one theory and one practical or two practicals.

28.1.2. While declaring result of the candidate no marks shall be added to or subtracted from the aggregate for the
deficiency condoned as above. However, he/she will pass the subjects cleared through clause 16. After condoning
the deficiency the candidate’s result shall be declared in the class, which the aggregate entitled him/her.

28.1.3. One grace mark will be given to the candidate who is failing/missing distinction/missing first division by
one mark, on behalf of the Vice-Chancellor in the B.Pharm. Examination. The benefit will not, however, be

available to a candidate getting advantage under Clause 28.1.1.

29. If a candidate has passed a semester examination in full he/she shall not be permitted to reappear in that
examination for improvement of division/marks or any other purpose,

W & b
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NOTIFICATION
New Delhi, the 10th Décember, 2014
The Bachelor of Pharmacy (B.Pham.) Course Regulations, 2014

No. 14-154/ 2010- PCL.—In exercise of the powers conferred by Section 10 and 18 of the Pharmacy Act,
1948 (8 of 1948), the Pharmacy Council of India, with the approval of the Central Government hereby makes the
following regulations; namely—

CHAPTER-I

1. Short title and commencement —

(1) These regulations may be called the Bachelor of Pharmacy (B.Pharm) Course Regulations, 2014.
(2) They shall come into force from the date of their publication in the official Gazette.

2. B. Pharm shall consist of a certificate, having passed the course of study and examination as prescribed in these

regulations, for the purpose of registration as a pharmacist to practice the profession under the Pharmacy Act,
1948.

CHAPTER-II
3. Duration of the course. —

B. Pharm: The duration of the course shall be four academic years (annual/semester) full time with each academic
year spread over a period of not less than two hundred working days for annual pattern and hundred worki ng days
for each semester.

4. Minimum qualification for admission to —
First year B. Pharm — A pass in any of the following examinations -

i.  Candidate shall have passed 10+2 examination conducted by the respective state/central government
authorities recognized as equivalent to 10+2 examination by the Association of Indian Universities (ATU)
with English as one of the subjects and Physics, Chemistry, Mathematics/Biology as optional subjects
individually. “However, the students possessin g 1042 qualification from non-formal and non-class rooms
based schooling such as National Institute of Open Schooling, open school systems of States etc. shall not
be eligible for admission to B.Pharm Course.”

ii. Any other qualification approved by the Pharmacy Council of India as equivalent to any of the above
examinations.

Provided that a student should complete the age of 17 years on or before 31* December of the year of
admission to the course.

Provided that there shall be reservation of seats for the students belonging to the Scheduled Castes,
Scheduled Tribes and other Backward Classes in accordance with the instructions issued by the Central
Government/State Government/Union Territory Administration as the case may be from time to time.

B. B. Pharm lateral entry (to second year/third semester) -

A pass in D. Pharm course from an institution approved by the Pharmacy Council of India under section 12 of
the Pharmacy Act,

5. Number of admissions in B. Pharm course shall be as prescribed by the Pharmacy Council of India from time to
time.

6. Course of study. — The course of study for B. Pharm shall include the subjects, number of hours in a week devoted
to each subject for its teaching in theory, practical and tutorial as may be prescribed by the Pharmacy Council of
India from time to time.,

7. Practical Training: The student is required to undergo practical training of 150 hrs either in (A) Pharmacy Practice
(Hospital/Community pharmacy) or (B) Pharmaceutical and allied Industries spread over a period of not less than
one month during the course of study after second year.

8. Syllabus. — The syllabus for each subject of study shall be as prescribed by the Pharmacy Council of India from
time to time.

9. Approval of the authority conducting the course of study, —

1. No person, institution, society, trust or university shall start and conduct B. Pharm programme without the
prior approval of the Pharmacy Council of India.
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2. Any person or pharmacy college for the purpose of obtainin g permission under sub-section (1) of section 12 of
the Pharmacy Act, shall submit a scheme as may be prescribed by the Pharmacy Council of India.

3. The scheme referred to in sub-regulation (2) above, shall be in such form and contain such particulars and be
preferred in such manner and be accompanied with such fee as may be prescribed:

Provided that the Pharmacy Council of India shall not approve any institution under these regulations unless it
provides adequate arrangements for teaching in regard to building, accommodation, labs., equipments,
teaching staff, non-teaching staff, etc., as specified in Appendix-A to these re gulations.

10. Examination. —
1. There shall be an examination at the end of each academic year/semester of B.Pharm.
2. Each examination may be held twice every year namely regular and supplementary examination.

3. The examinations shall be of written and practical (including oral nature) carrying maximum marks for each
part as may be prescribed by the Pharmacy Council of India from time to time.,

11. Eligibility for appearing Examination.— Only such students who produce certificate from the Head of the
Institution in which he or she has undergone the course of study by attending not less than 80% of the classes held both
in theory and practicals separately in each subject shall be eligible for appearing at examination.

12. Mode of examinations.—

(1) Theory examination shall be of three hours and practical examination shall be of four hours duration,

(2) A candidate who fails in theory or practical examination of a subject shall re-appear in theory or practical as
the case may be.

(3) Practical examination shall also consist of a viva —voce (Oral) examination.

13. Award of sessional marks and maintenance of records—
o alc Of sessional marks and maintenance of records—

(I) A regular record of both theory and practical class work and examinations conducted in an institution
imparting training for B. Pharm course, shall be maintained for each student in the institution and 25 marks for
each theory and 25 marks for each practical subject shall be allotted as sessional marks.

(2) There shall be at least three periodic sessional examinations during each academic year and the highest
aggregate of any two performances shall form the basis of calculatin g sessional marks.

(3) The sessional marks in practicals shall be allotted on the following basis:-
(i) Actual performance in the sessional examination (15 marks);

(ii) Day to day assessment in the practical class work,
promptness, viva-voce, record maintenance, etc. (10 marks).

14. Minimum marks for passing examination.— A student shall not be declared to have passed examination unless he
or she secures at least 50% marks in each of the subjects separately in the theory and practical examinations,
including sessional marks. The students securing 60% marks or above in aggregate in all subjects in a single
attempt at B. Pharm shall be declared to have passed in the First Class. Students securing 75% marks or
above in any subject or subjects shall be declared to have passed with distinction in the subject or those
subjects provided he / she passes in all the subjects in a single attempt.

14 (a). Eligibility for the promotion to the next vear. — All the students who have appeared for all the subjects
and passed the First year Annual Examination are Eligible for promotion to the second vear and so omn.

However, failure in more than two subjects shall debar him /her from promotion to the next year classes.

15. Approval of examinations.— Examinations mentioned in regulations 10 tol12 and 14 shall be held by the
examining authority which shall be approved by the Pharmacy Council of India under sub-section (2) of section 12
of the Pharmacy Act, 1948. Such approval shall be granted only if the examining authority concerned fulfills the
conditions as specified in Appendix—(B) to these regulations.

16. Certificate of passing examination.— Every student who has passed the examinations for the B. Pharm shall be
granted a certificate by the examining authority.
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APPENDIX- (A)
(See regulation 9)
CONDITIONS TO BE FULFILLED BY THE ACADEMIC TRAINING INSTITUTION
1) Any authority or institution in India applying to the Pharmacy Council of India for approval of courses of study for

B. Pharm. under sub-section (1) of section 12 of the Pharmacy Act, 1948 shall comply with the infrastructural

facilities as prescribed by the Pharmacy Council of India from time to time,

2) B. Pharm. programmes shall be conducted only in those institutions which are approved by the Pharmacy Council
of India for B.Pharm course as provided under section 12 of the Pharmacy Act, 1948;
3) TEACHING STAFF REQUIREMENT
(i) Staff Pattern: All faculty shall be full time.
(ii) Director/Principal/HOI - 1
(iii) Department/Division-Wise Teaching Staff:
Department/Division Name of the post No.(for 60 No.(for 100
admissions) admissions)
Department of Pharmaceutics Professor/Associate Professor 1 1
Asst. Professor 1 2
Lecturer 2 3
Department of Pharmaceutical Professor/Associate Professor 1 1
Chemistry Asst. Professor 1 2
(Including Pharmaceutical Analysis) Lecturer 3 3
Department of Pharmacology Professor/Associate Professor 1 1
Asst. Professor 1 1
Lecturer 2 3
Department of Pharmacognosy Professor/Associate Professor 1 1
Asst. Professor 1 1
Lecturer 1 1
Department of Pharmacy Practice & | Professor/Associate Professor - 1
related subjects Asst. Professor 1 1
Lecturer 1 1

iii) Qualification and experience for teaching faculty including Director/Principal/ Head of Instt./Head of Deptt.
shall be as per the Minimum Qualification for Teachers in Pharmacy Institutions Regulations, 2014.

iv) Workload of Faculty :

Professor/Associate Professor — 8 hrs. per week

Assistant Professor — 12 hrs. per week

Lecturers — 16 hrs. per week

4) NON-TEACHING STAFF :
SL.No. Designation Required (Minimum) Required Qualification
1 Laboratory Technician 1 for each Dept D. Pharm
2 Laboratory Assistants or 1 for each Lab (minimum) SSLC
Laboratory Attenders
3 Office Superintendent 1 Degree
4 Accountant 1 Degree
3 Store keeper 1 D.Pharm or a Bachelor degree
recognized by a University or
institution.
6 Computer Data Operator 1 BCA or Graduate with Computer
Course
7 Office Staff I 1 Degree
8 Office Staff II 2 Degree
9 Peon 2 SSLC
10 Cleaning personnel Adequate -—-
11 Gardener Adequate —
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5) ACCOMMODATION :

Suitable and sufficient accommodation with adequate ventilation, lighting and other hygienic conditions should be
provided to the rooms for Principal or the Head of the department, office, class rooms, library, staff, staff common
room, students’ common room, museum, laboratories, stores, etc.

At least two lecture halls along with eight laboratories as specified below should be provided for: —

1. Pharmaceutics and Pharmacokinetics Lab -2

2. Life Science (Pharmacology, Physiology, Pathophysiology) -2

3. Pharmaceutical Chemistry -2

4. Pharmacognosy -1

5. Pharmaceutical Analysis -1
Total= 8

In addition to the laboratories, balance room, aseptic room or cabinet, animal house and