


FOUR YEAR UNDERGRADUATE PROGRAMME IN ECONOMICS (NEP) 

DETAILED SYLLABUS OF 4TH SEMESTER 

 

Course Title  : Intermediate Mathematical Methods for 

Economics 

Course Code  : ECOC8 

Nature of the course : Major 

Total Credits  : 04 

Distribution of Marks: 60 (End-Sem.) + 40 (In-Sem.) 

 

 

Course Description: This course is the second part of a compulsory two-course sequence. In this 

course, particular economic models are not the ends, but the means for illustrating the method of 

applying mathematical techniques to economic theory in general. 

Course Objectives:  

• To provide basic knowledge of difference equation and its economic application; 

• To enable the learners to extend their knowledge of derivatives to functions of several 

variables as well as their applications; 

• To foster a solid understanding of various optimisation techniques and their application in 

relevant economic fields. 

 

Course Outcomes: After successful completion of this course students will be able to- 

CO1: Understand and apply first-order difference equations to model and analyze economic 

phenomena. 

LO1.1: Define and solve first-order difference equations. 

LO1.2: Interpret the solutions of difference equations in economic contexts. 

LO1.3: Apply difference equations to model economic dynamics, such as inventory control and 

market equilibrium. 

LO1.4: Analyze the stability of economic models using difference equations. 

CO2: Use partial and total differentiation to analyze and solve problems in economics, including 

production and consumer theory. 

LO2.1: Perform partial and total differentiation of functions involving several variables. 

LO2.2: Apply differentiation techniques to analyze indifference curves and derive expansion paths. 

LO2.3: Evaluate production functions, including homogeneous functions, using Euler’s Theorem. 

LO2.4: Analyze and compare the properties of Cobb-Douglas and CES production functions. 

CO3: Apply methods of unconstrained optimization to solve economic problems involving single and 

multiple variables. 

LO3.1: Perform unconstrained optimization for functions of one variable and interpret economic 

applications. 

LO3.2: Solve unconstrained optimization problems involving multiple variables. 

LO3.3: Analyze economic scenarios such as discriminating monopoly and multiproduct monopoly 

using optimization techniques. 

LO3.4: Interpret the results of optimization in the context of economic decision-making. 

CO4: Use Lagrange multipliers to solve constrained optimization problems and apply these methods to 

consumer and producer equilibrium. 

LO4.1: Explain the concept of constrained optimization and the role of Lagrange multipliers. 

LO4.2: Apply Lagrange multipliers to solve optimization problems with equality constraints. 

LO4.3: Analyze consumer equilibrium using constrained optimization techniques. 

LO4.4: Apply constrained optimization to determine producer equilibrium and interpret the results. 



Units L T P Total 
Hours 

1. Difference equation: 
First order Difference equation and its Economic 
Applications. 

7 1  8 

2. Derivatives of Functions of several variables: 
Partial and Total differentiation and economic applications, 
Indifference curve analysis; Expansion Path, Production Function 
Analysis- Homogeneous Functions and Euler’s Theorem; Cobb-
Douglas Production Function and its Properties; CES Production 
Function and its properties. 

16 3  19 

3. Unconstrained optimization: 
Unconstrained optimization with one variable and  Economic 
Applications; 
Unconstrained optimization with more than one variable and Economic 
Applications- Discriminating Monopoly, multiproduct monopoly. 

16 3  19 

4. Constrained optimization with equality constraints: 
Lagrange characterization using calculus; applications- consumer’s 
equilibrium and producer’s equilibrium. 

12 2  14 

Total 51 9  60 

Where, L: Lectures T: Tutorials P: Practicals 

 

MODES OF IN-SEMESTER ASSESSMENT:  40 Marks 

• Two Internal Examinations  -  20 Marks 

• Others (Any two)  -  20 Marks 

• Home assignment 

• Viva voce 

• Seminar 

• Group discussion 

• Quiz 

 

 

Cognitive Mapping of COs with Bloom’s Taxonomy: 
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Mapping of COs with POs: 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 

CO1 ✓ ✓ ✓ ✓ ✓  ✓ ✓ ✓  

CO2 ✓ ✓ ✓ ✓ ✓  ✓ ✓ ✓  

CO3 ✓ ✓ ✓ ✓ ✓  ✓ ✓ ✓  

CO4 ✓ ✓ ✓ ✓ ✓  ✓ ✓ ✓  
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