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Part A Introduction
Program: Certificate Course | Class: B.Sc. I Year I Year; 2025 | Session: 2025-2026
Subject: Mathematics
1 | Course Code
2 | Course Title Mathematical Logic
3 | Course Type Multi/Inter Disciplinary
4 | Pre-requisite Open for all
(if any)
5 | Course Learning At the end of this course, the students will be able to:
Outcomes (CLO) 1. Using the principles of logic to distinguish between sound
and unsound reasoning in discourse of everybody.

2. Construct truth tables for logical expressions; test
statements for logical equivalence and represent
mathematical statements in the language of predicate
language.

3. Using the appropriate set theoretic concepts, thinking
process, tools and techniques in the solution to various
conceptual or real-world problems.

4. Learn the operations involved in fuzzy logic systems,
including fuzzy intersection, union, and complement.

5. Apply fuzzy logic to various real-world applications across
different fields.

6 | Credit Value Theory: 3
7 | Total Marks Max. Marks: 100 | Min. Passing Marks: 35
Part B - Content of the Course
Total No. of Lectures (in hours per week): 2 hours per week
Total Lectures: 45 hours
Module Topics No. of
Lectures
Indian Knowledge System:
1.1 Basic concepts of Mathematical Logic in ancient India
1.2 Panini's Logical Structure
| 1.3 Avaktavtakta 05
1.4 Navya-Nyaya Logic
Language of Mathematics:
2.1 Propositions and Truth table
2.2 Negation, Conjunction and Disjunction
I 2.3 Implications and Double implication 15
2.4 Bi-conditional propositions
2.5 Contrapositive Implication and converse
2.6 Contrapositive and inverse propositions
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2.7 Tautology and Contradiction
2.8 Logical equivalences

2.9 Predicates and quantifiers
2.16 De-Morgan Law

HI

Formal Language:
3.1 Language
3.1.1 String
3.1.2 Length of String
3.2 Phrase Structure Grammars
3.2.1 Dernivation
3.2.2 Language of a Grammar
3.3 Types of Grammar and Languages
3.3.1 Type-3 Grammar
3.3.2 Type-2 Grammar
3.3.3 Type-1 Grammar
3.3.4 Type-0 Grammar
3.3.5 Type-i Language

10

Fuzzy Logic:

4.1 Introduction to Fuzzy Logic
4.1.1 Fuzzy Propositions
4.1.2 Logical Connectives in Fuzzy Logic
4.1.3 Types of Fuzzy Propositions

4.2 Comparison with Classical Logic

4.3 Applications of Fuzzy Logic

4.4 Advantages of Fuzzy Logic

10

Case
Study

1. Applications of mathematical logic to solved real world problems.
2. Applications of Fuzzy logic to solved real world problems.

05

Keywords:
Panini’s Logical Structure, Navya-Nyaya Logic, Mathematical Logic, Formal Language, Fuzzy
Logic.

Part C - Learning Resources

Text Books, Reference Books, Other Resources

1.
2.
3.

4.
5.

6.

Suggested Readings:
Text Books:

R. M. Somasundaram: Discrete Mathematical Structures, PHI Learning Pvt. Ltd., 2003,
Samar Ballav Bhoi: A Text Book of Logic and Sets, Educreation Publishing, 2018.
Ganesh: Introduction to Fuzzy Sets and Fuzzy Logic, Prentice Hall India Learning

Private Limited, 2006.

Rosen H: Discrete Mathematics and its Applications, McGraw Hill Education, 2017.
Lotfi A Zadeh and Rafik A Aliev: Fuzzy Logic Theory and Applications, World

Scientific Publishing, 2018.
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Reference Books:
1. Ajit Kumar, S. Kumaresan, Bhaba Kumar Sarma: A Foundation Course in Mathematics,

Alpha Science International Ltd, 2018.
2. R. P. Grimaldi, Discrete Mathematics and Combinatorial Mathematics, Pearson
Education, 1998.
3. Jean-Paul Tremblay , R Manohar: Discrete Mathematical Structures with Applications to
Computer Science, McGraw Hill Education, Ist edition, 2017.
4. G. J. Klir and B. Yuan: Fuzzy sets and Fuzzy logic, Pearson, 2015.
Suggested Digital Platforms Web links:
https://www.eshiksha.mp.gov.in/mpdhe
Suggested Equivalent online courses:
https://nptel.ac.in/courses/111/106/111106052/
https://nptel.ac.in/courses/108104157

Part D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks: 100
University Exam (UE): 100 Marks
External Assessment: Section (A) : Very Short Questions
University Exam Section Section (B) : Short Questions Total Marks: 100
Time: 02.00 Hours Section (C) : Long Questions
i
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Part A Introduction
Program: Certificate Course | Class: B.Sc. I Year | Year: 2025 | Session: 2025-2026
Subject: Mathematics
1 | Course Code
2 | Course Title Foundational Mathematics for Industry
3 | Course Type SEC/YOC
4 | Pre-requisite Open for all
(if any)
5 | Course Learning At the end of this course, the students will be able to:
Outcomes (CLO) 1. Understand the basic concepts of industry in ancient India
and modern era.

2. Understand the basic concepts of small cottage industries.

3. Understand the basic concepts and terminology used in
linear programming, including optimization, objective
functions, constraints, and feasible regions.

4. Leam how to translate real-world problems into linear
programming models.

5. Solve LP problems using the Simplex algorithm, a
powerful method for solving linear programs with more
than two variables.

6. Understand the concept of duality in LP, including the
relationship between primal and dual problems.

7. Apply linear programming to solve real-world problems
in areas such as manufacturing, transportation, finance,
and resource allocation.

6 | Credit Value Theory: 3
7 | Total Marks Max. Marks: 100 | Min. Passing Marks: 35
Part B - Content of the Course
Total No. of Lectures (in hours per week): 2 hours per week
Total Lectures: 45 hours
Module Topics No. of
Lectures
Indian Knowledge System:
1.1 Basic concepts of industry in ancient India
1.1.1 Agriculture
I 1.1.2 Textile 05
1.1.3 Metallurgy
1.1.4 Stonework
1.1.5 Trade
1.2 Various types of industries in modern era
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Linear Programming Problems:
2.1 Basic concepts of LPP
2.2 Mathematical formulation of LPP
2.3 Solving LPP
2.3.1 Comer Point Method
2.3.2 Graphical Method
2.4 Simplex method for solving LPP
2.4.1 Maximization Problem
2.4.2 Minimization or Dual Problem
2.4.3 Mixed Constraints Problemn

20

11

Applications of Linear Programming:

3.1 Manufacturing and Production Planning
3.2 Supply Chain Management

3.3 Transportation and Logistics

3.4 Allocation problems

3.5 Telecommunications and Network Design
3.6 Agriculture and Food Production

3.7 Healthcare and Medicine

15

Case
Study

Basic concepts of small cottage industries with minimum cost and
maximum profit viz. handicrafts like weaving, pottery, jewelry making,
soap making, candle crafting, pickle making, garment stitching, baking,
homemade food products, and small-scale vegetable farming.

05

Keywords:
Industry in ancient and modem India, Linear Programming Problems, Simplex method,
Manufacturing problems, Diet problems, Transportation problems, Allocation problems, Small
cottage industries.

Part C - Learning Resources

Text Books, Reference Books, Other Resources

1.

Suggested Readings:
Text Books:
G. Hadley: Linear Programming, Narosa Publishing House, New Delhi, 2002,

2. Pundir S. K.: Linear Programming with Game Theory, CBS Publications, 2020.
3. Nita H. Shah, Ravi M. Gor, Hardik Soni: Operations Research, PHI Learning Pvt.
Ltd., 2007.
4. Dilip K. Chakrabarti: Economy: Agriculture, Crafts and Trade, Aryan Books
International, 2018.
5. Balram Srivastava: Trade and Commerce in Ancient India, Chaukhamba Amarabharati
Prakashan, 1968,
6. NIIR Board: Profitable Small, Cottage & Home industries, National Institute Of
Industrial Research, 2005.
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Reference Books:

Network Flows, 2nd Ed., John Wiley and Sons, India, 2004.

Sons, New Delhi, 2014,
Suggested Digital Platforms Web links:
https://www.eshiksha.mp.gov.in/mpdhe
https://epathshala.ncert.org.in/
https://epgp.inflibnet.ac.in/

Suggested Equivalent online courses:
https://nptel.ac.in/courses/112106134
https://nptel.ac.in/courses/110106164
https://nptel.ac.in/courses/116102005

1. Mokhtar S. Bazaraa, John J. Jarvis and Hanif D. Sherali: Linear Programming and

2. S.K. Sharma: Linear Programming, Cyber Tech Publications, 2009.
3. S.D. Sharma - Operations Research, Kedar Nath Publication, 2012.
4. Kanti Swarup, P.K. Gupta and Manmohan: Operations Research, Sultan Chand and

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100
University Exam (UE): 100 Marks
External Assessment: Section (A) : Very Short Questions
University Exam Section Section (B) : Short Questions Total Marks: 100
Time: 02.00 Hours Section (C) : Long Questions
Name of BOS: Mathematics Signature of'the Chairman (BOS):
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1. R. M. Somasundaram: Discrete Mathematical Structures, PHI Learning Pvt. Ltd., 2003.
2. Samar Ballav Bhoi: A Text Book of Logic and Sets, Educreation, Publishing, 2018.
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3. Ganesh: Introduction to Fuzzy Sets and Fuzzy Logic, Prentice Hall India Learning
Private Limited, 2006.

4. Rosen H: Discrete Mathematics and its Applications, McGraw Hill Education, 2017.

5. Lotfi A Zadeh and Rafik A Aliev: Fuzzy Logic Theory and Applications, World
Scientific Publishing, 2018.

6. HH USY =t Uy SrpTeH! B gRIP |

weest g

1. Ajlt Kumar, S. Kumaresan, Bhaba Kumar Sarma: A Foundation Course in Mathematics,
Alpha Science International Ltd, 2018.
2. R. P. Grimaldi, Discrete Mathematics and Combinatorial Mathematics, Pearson
Education, 1998.
3. Jean-Paul Tremblay , R Manohar: Discrete Mathematical Structures with Applications to
Computer Science, McGraw Hill Education, 1st edition, 2017.
4. GG. I. Klir and B. Yuan: Fuzzy sets and Fuzzy logic, Pearson, 2015.
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STURA TE® WS /A4/H UIST SHIU1/913Y AL
Ursy :
. G. Hadley: Linear Programming, Narosa Publishing House, New Delhi, 2002.

. Pundir 8. K.: Linear Programming with Game Theory, CBS Publications, 2020.

Nita H. Shah, Ravi M. Gor, Hardik Soni: Operations Research, PHI Learning Pvt. Ltd.,
2007.

Dilip K. Chakrabarti: Economy: Agriculture, Crafts and Trade, Aryan Books
International, 2018.

Balram Srivastava: Trade and Commerce in Ancient India, Chaukhamba Amarabharati
Prakashan, 1968.

6. NIIR Board: Profitable Smalf, Cottage & Home industries, National Institute Of
Industrial Research, 2005.
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e TEaH:
1. Mokhtar S. Bazaraa, John J. Jarvis and Hanif D. Sherali: Linear Programming and
Network Flows, 2nd Ed., John Wiley and Sons, India, 2004.
2. 8. K. Sharma: Linear Programming, Cyber Tech Publications, 2009,
3. 8. D. Sharma - Operations Research, Kedar Nath Publication, 2012,
4. Kanti Swarup, P.K. Gupta and Manmohan: Operations Research, Sultan Chand and Sons,
New Delhi, 2014.
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