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Ahmednagar Jilha Maratha Vidya Prasarak Samaj’s
New Arts, Commerce and Science College, Ahmednagar

(Autonomous)

Introduction of Open Electives (Mathematics): For Arts and Commerce Faculty
In today's dynamic world, the boundaries between disciplines are becoming

increasingly blurred. As the demands of the job market evolve, there's a growing
recognition of the importance of interdisciplinary skills. In this context, the
introduction of open electives in mathematics for Arts and Commerce students
emerges as a progressive step towards fostering a well-rounded education.

Traditionally, mathematics has been perceived as a subject primarily for
students pursuing science and engineering disciplines. However, its relevance extends
far beyond these domains. Mathematics serves as a powerful tool for critical thinking,
problem-solving, and decision-making, skills that are indispensable across various
fields, including arts and commerce.

Mathematics cultivates analytical thinking and logical reasoning abilities. By
engaging with mathematical concepts, Arts and Commerce students develop a
structured approach to problem-solving, enabling them to dissect complex problems
and devise effective solutions.

The introduction of open electives in mathematics for Arts and Commerce
students heralds a paradigm shift in higher education, recognizing the universal
relevance of mathematical literacy. By embracing these electives, students not only
expand their academic horizons but also cultivate essential skills that empower them
to thrive in an increasingly complex and interconnected world. Through
interdisciplinary exploration and intellectual enrichment, they embark on a journey of
discovery and growth, poised to make meaningful contributions to society.

Open Elective/ Generic Elective Framework and Course Distribution:

Subject: Mathematics (For Arts and Commerce Faculty )
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1. I I 4.5 OE-01 OE-MT 01T/P Business Mathematics 02

2. I II 5.0 OE-01 OE-MT 02T/P LPP and Game
Theory

02

3. II III 5.5 OE-03 OE-MT 03T/P Computational
Mathematics

02

4. II IV 6.0 OE-04 OE-MT 04T/P Mathematics for
Economics

02

Total 08
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Ahmednagar Jilha Maratha Vidya Prasarak Samaj’s
New Arts, Commerce and Science College, Ahmednagar

(Autonomous)
Syllabus of Open Elective: Mathematics

Title of the Course: Business Mathematics
Year: I Semester: I
Course
Type

Course Code Credit Distribution Credits Allotte
d

Hours

Allotted Marks
Theory Practical

CI
E

ES
E

Total

OE-01 OE-MT 01T/P 02 00 02 30 15 35 50

Learning Objectives:

1. Apply the knowledge of Mathematics (Algebra, Matrices, Calculus, Optimization) in
solving business problems.

2. Demonstrate mathematical skills required in mathematically intensive areas in
Commerce such as Finance and Economics.

3. Understand the important role Mathematics plays in all facets of the business world.
4. Understand the use of equations, formulae, and mathematical expressions and

relationships in a variety of contexts.

Course Outcomes (Cos)

1. Translate the real word problems through appropriate mathematical modeling.
2. Explain the concepts and use equations, formulae and mathematical expression and

relationship in a variety of contexts.
3. Finding the extreme values of functions.
4. Analyze and demonstrate the mathematical skill required in mathematically intensive

areas in economics and business.

Detailed Syllabus:

Unit 1: Algebra (06 Hrs.)

1.1 Set theory and simple applications of Venn Diagram.

1.2 Relations, functions, indices.

1.3 Logarithms.

1.4 permutations and combinations.

Unit 2: Matrices (08 Hrs.)

2.1 Definition of a matrix, types of matrices.

2.2 Algebra of matrices.

2.3 Properties of determinants.

2.4 Calculations of values of determinants up to third order.

2.5 Adjoint of a matrix, elementary row and column operations.
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Unit 3: Percentage and Ratios (08 Hrs.)

3.1 Percentages: Definition, Calculation of percentage

3.2 Ratios- Types of Ratios

3.3 Duplicate, Triplicate and Sub-Duplicate of ratio

3.4 Examples.

Unit 4: Proportions (08 Hrs.)

4.1 Definitions and properties

4.2 Cross product property

4.3 Reciprocal property

4.4 United proportions

4.5 Continued proportions and Compound proportions.

Suggested Readings/Material:

1. Basic Mathematics, Allen R.G.D, Macmillan, New Delhi, 1962.
2. Mathematics for Economics, Dowling, E.T., Schaum’s Series, McGrawHill,

London, 2020.
3. Quantitative Techniques in Management, Vohra, N.D., Tata McGraw Hill,

New Delhi, 2006.
4. Business Mathematics, Soni R.S., Pitamber Publishing House, Delhi, 1996.

5



NEP 2.0

अहमदनगर िज�हा मराठा �व�या �सारक समाजाचे
�यू आट�स,् कॉमस� अडँ साय�स कॉलेज अहमदनगर (�वाय�)

अ�यास�माचे शीष�क: ग�णत

�वषय: �यवसाय ग�णत I

वष�: 1 Semester: I

कोस�
�कार

कोस� सांकेतांक �ेय �वतरण Credits Allotte
d

Hours

Allotted Marks
�स�धांत �िै�टक

ल
CI
E

ES
E

Total

OE-01 OE-MT 01T/P 02 00 02 30 15 35 50

�श�ण उ��द�टे :
1. �यवसायातील सम�या सोडव�यासाठ� ग�णताचे �ान (बीजग�णत, मॅ���स, कॅ��यलुस,

ऑि�टमायझशेन) वापरा.   
2. वा�ण�य �े�ातील ग�णतीय���या गहन �े�ांम�ये आव�यक असलेले ग�णतीय कौश�य

�द�श�त करा जसे क� �व� आ�ण अथ�शा��.
3. �यावसा�यक जगा�या सव� पलैूंम�ये ग�णताची मह�वाची भ�ूमका समजनू �या.
4. �व�वध संदभा�म�ये समीकरणे, स�ूे आ�ण ग�णतीय अ�भ�य�ती आ�ण संबंधांचा वापर

समजनू �या.
कोस� प�रणाम (कॉस):

1. यो�य ग�णतीय मॉड�ेलगं�वारे वा�त�वक श�द सम�यांचे भाषांतर करा.
2. संक�पना �प�ट करा आ�ण �व�वधतमे�ये समीकरणे, स�ूे आ�ण ग�णतीय अ�भ�य�ती

आ�ण संबंध वापरा.
3. संदभा�चे.फं�श�सची अ�यंत म�ूये शोधणे.अथ�शा�� आ�ण �यवसायातील ग�णतीय���या

गहन �े�ांम�ये आव�यक असले�या ग�णतीय कौश�याचे �व�लेषण करा आ�ण ते �द�श�त
करा.

तपशीलवार अ�यास�म:
घटक 1: बीजग�णत (06 तास)

1.1 �हेन डाय�ामचे �स�धांत आ�ण साधे अन�ुयोग सेट करा.
1.2 संबंध , फं�श�स, इंड�ेस.

1.3 लॉग�रदम.

1.4 �मप�रवत�न आ�ण संयोजन.

घटक 2: मॅ���स (08 तास)

2.1 मॅ���सची �या�या, मॅ���सचे �कार.

2.2 मॅ���सचे बीजग�णत.

2.3 �नधा�रकांचे गुणधम�.
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2.4 डे पय�त�या म�ूयांची गणना �तसरा �म.

2.5 मॅ���सचे संल�न, �ाथ�मक पं�ती आ�ण �तंभ ऑपरेश�स.

घटक 3: ट�केवार� आ�ण गुणो�र (08 तास)

3.1 ट�केवार�: �या�या, ट�केवार�ची गणना
3.2 गुणो�र- गुणो�रांचे �कार
3.3 डुि�लकेट, ��ि�लकेट आ�ण सब-डुि�लकेट गुणो�र
3.4 उदाहरणे.

घटक 4: �माण (08 तास)

4.1 �या�या आ�ण गुणधम�
4.2 �ॉस उ�पादन गुणधम�
4.3 पर�पर गुणधम�
4.4 संय�ुत �माण
4.5 सतत �माणआ�ण कंपाऊंड �माण.

सचुवलेले वाचन/सा�ह�य:

1. मलूभतू ग�णत, एलनआरजीडी, मॅक�मलन, नवी �द�ल�, १९६२.

२. अथ�शा��ासाठ� ग�णत, डॉ�लगं, ई.ट�., शॉ�स �सर�ज, मॅक�ा�हल, लंडन, २०२०.

३. �यव�थापनातील प�रमाणा�मक तं�, वोहरा, एनडी, टाटा मॅक�ॉ �हल, नवी �द�ल�, 2006.

4. �यवसाय ग�णत, सोनी आर.एस., �पतांबर पि�ल�शगं हाऊस, �द�ल�, १९९६.

7



NEP 2.0

Ahmednagar Jilha Maratha Vidya Prasarak Samaj’s
New Arts, Commerce and Science College, Ahmednagar

(Autonomous)
Syllabus of Open Elective: Mathematics

Title of the Course: LPP and Game Theory
Year: I Semester: II
Course
Type

Course Code Credit Distribution Credits Allotte
d

Hours

Allotted Marks
Theory Practical

CI
E

ES
E

Total

OE-02 OE-MT 02T/P 02 00 02 30 15 35 50

Learning Objectives:

1. Understand the fundamental principles and theory behind linear programming and its
graphical solution method.

2. Apply various techniques to solve linear programming problems, including the
graphical method.

3. Learn about assignment models and their application in real-world scenarios.
4. Master the Hungarian method for solving assignment problems efficiently.

Course Outcomes (Cos)

1. Develop problem-solving skills applicable to linear programming, assignment, and
transportation problems.

2. Apply mathematical models and optimization techniques to solve real-world
operational problems.

3. Demonstrate the ability to analyze and interpret solutions obtained from various
methods.

4. Acquire practical knowledge applicable to fields such as logistics, supply chain
management, and economics.

5. Enhance critical thinking and decision-making abilities through the study of game
theory and its applications.

Detailed Syllabus:

Unit 1 : Linear Programming Problem I (07 Hrs.)

1.1 Introduction Definition and Examples

1.2 Problem solving using Graphical method

1.3 Theory of Linear Programming

1.4 Limitations of Linear programming, Applications of Linear programming, Advantages of
Linear programming Techniques
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Unit 2: Transportation Models (08 Hrs.)

3.1 Introduction, Tabular representation

3.2 Methods of IBFS

3.3 North-West rule, Matrix-minima,

3.4 Vogel’s Approximation

Unit 3: Assignment Models (08 Hrs.)

2.1 Assignment Model -Introduction

2.2 Hungarian method for Assignment problem

2.3 Examples

2.4 Applications of Assignment models

Unit 4: Game Theory (07 Hrs.)

4.1 Introduction to game theory: definition, scope, and applications

4.2 Types of games

4.3 Players, strategies, and payoffs

4.4 Dominant strategies and dominated strategies,

Suggested Readings/Material:

1. Hamdy A. Taha, Operation Research (Eighth Edition, 2009), Prentice Hall of India
Pvt.Ltd, New Delhi.

2. Frederick S. Hillier, Gerald J. Lieberman, Introduction to Operation Research (Eighth
Edition) Tata McGrawHill.

3. J K Sharma, Operations Research (Theory and Applications,second edition,
2006),Macmillan India Ltd.

4. Hira and Gupta, Operation Research.
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अहमदनगर िज�हा मराठा �व�या �सारक समाजाचे
�यू आट�स,् कॉमस� अडँ साय�स कॉलेज अहमदनगर (�वाय�)

अ�यास�माचे शीष�क: ग�णत

�वषय: रेखांक�य �ो�ा�मगं सम�या आ�ण खेळ त�व

वष�: 1 Semester: II

कोस�
�कार

कोस� सांकेतांक �ेय �वतरण Credits Allotte
d

Hours

Allotted Marks
�स�धांत �िै�टक

ल
CI
E

ES
E

Total

OE-01 OE-MT 01T/P 02 00 02 30 15 35 50

�श�ण उ��द�टे :
1. रेखांक�य �ो�ा�मगं�या मौ�लक �स�धांत आ�ण �स�धांताची समज, आ�ण �या�या �ा�फकल

�नराकरण प�धतीची.
2. �ा�फकल प�धतीसह रेखांक�य �ो�ा�मगं सम�यांचे �नराकरण कर�यासाठ� �व�वध तं�े लागू

करणे.
3. काम �नधा�रणी अ�भक�पांचा समजआ�ण �यां�या वा�त�वक जगातील अन�ुयोगांचे �वामी

होणे.
4. आ�थ�क सम�यांना द� र�तीने �नराकरण कर�यासाठ� हंगे�रयन प�धतीचा मा�टर बनणे.

कोस� प�रणाम (कॉस):
1. रेखांक�य �ो�ा�मगं, काम �नधा�रण, आ�ण वाहतकु�य सम�यांसाठ� अनलु�न कर�यासाठ�

सम�या-सोडव�या�या कौश�ये �वक�सत करणे.
2. वा�त�वक जगातील ऑपरेशनल सम�यांना �नराकरण कर�यासाठ� ग�णतीय मॉड�ेस आ�ण

ऑि�टमायझशेन तं�े लागू करणे.
3. �व�वध प�धतींपासनू �मळाले�या उ�रांचे �व�लेषणआ�ण �या�यान कर�याची �मता

दाखल करणे.
4. लॉिजि�ट�स, स�लाय चेन �यव�थापन, आ�णआ�थ�कशा�� यांसाठ� लागू कर�यासाठ�

अ�यासाने सापडलेले �यावसा�यक �ान �ा�त करणे.
5. खेळ त�व आ�ण �यां�या अन�ुयोगां�या मा�यमातनू गंभीर �वचारशीलता आ�ण

�नण�य-करणे या �वारे कृ��म ब�ु�धम�ा वाढवणे.

�व�ततृ पा�य�म (Detailed Syllabus - DS):

घटक 1: रेखांक�य �ो�ा�मगं सम�या I (०७ तास)
1.१ प�रचय, प�रभाषा आ�ण उदाहरणे
1.२ �ा�फकल प�धतीने सम�या �नराकरण
1.३ रेखांक�य �ो�ा�मगंचे �स�धांत
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1.४ रेखांक�य �ो�ा�मगंची सीमा, रेखांक�य �ो�ा�मगंचे अन�ुयोग, रेखांक�य �ो�ा�मगंचे फायदे
घटक 2: काम �नधा�रणी अ�भक�प (०८ तास)
2.१ काम �नधा�रणी अ�भक�प - प�रचय
2.२ काम �नधा�रणी सम�येसाठ� हंगे�रयन प�धत
2.३ उदाहरणे
2.४ काम �नधा�रणी अ�भक�पांचे अन�ुयोग
घटक 3: वाहतकु�य अ�भक�प (०८ तास)
3.१ प�रचय, ता�लका�मक ��त�थापन
3.२ आयबीएफएसची प�धती
3.३ उ�र-पि�चम �नयम, मॅ���स-�कमी,
3.४ वॉगेलचा अदंाज
घटक IV: खेळ त�व (०७ तास)
4.१ खेळ त�वाचे प�रचय: प�रभाषा, �े� आ�ण अन�ुयोग
4.२ खेळांचे �कार
4.३ खेळाडू, यिु�तयां आ�ण परतफळे
4.४ �भावी यिु�तया आ�ण परािजत यिु�तया

सचुवलेले वाचन/सा�ह�य:
1. Hamdy A. Taha, Operation Research (आठव�याचा सं�करण, २००९), �ीं�टस हॉल ऑफ

इं�डया �ा. �ल., �यू �द�ल�.
2. Frederick S. Hillier, Gerald J. Lieberman, Introduction to Operation Research

(आठव�याचा सं�करण), टाटा मॅ�ॉ �हल.
3. J K Sharma, Operations Research (�योर� आ�ण अन�ुयोग, ��वतीय सं�करण, २००६),

मॅक�मलन इं�डया �ल.
4. �हरा आ�ण गु�ता, ऑपरेशन �रसच�.

11


