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1. Name of the course: MATHEMATICAL METHODS FOR ECONOMISTS  
 
2. Lecturer: Prof. Lorant Kaszab 
 
3. Number of credits : 3 CEU Credits (6 ETCS),  

 

4. Semester or Time Period of the course: Fall term 2016.  
 
5. Pre-requisites: Although the course takes into account differences in mathematical 
background of CEU MA students, it is assumed that they have a basic knowledge in linear 
algebra (operations with vectors and matrices, linear systems, eigenvalues) and calculus (li-
mit, differentiation, partial derivatives, integration, complex numbers). They should pass 
Introductory Mathematics to fill the gaps.  
 
6. Course level: Master in economics.  
 
7. Course outline: The purpose of this course is to introduce elements of mathematics which 
are most important for understanding the courses of microeconomics, macroeconomics and 
econometrics. The course includes 4 main parts: a) constrained optimization methods, b) 
differential equations, c) difference equations, d) dynamic optimization.  
 
8. Goals of the course: By the end of this course students will be expected to know the 
minimal set of mathematical tools which are used in economic models: unconstrained and 
constrained optimization, convexity, comparative statics analysis, differential and difference 
equations, methods of phase diagrams, dynamic optimization in discrete and continuous 
time. There is always a link between formal mathematical theory and economic applications. 
Students are expected to learn how to combine there knowledge gained from economic 
courses with the tools given in this course.  
 
9. Assessment: The course consists of lectures and practical classes. There are  
 
2 hours of lectures and 1 hours of practice for each group during every week. The 
coursework includes several homework (10 % of final grade) and final exam (90 % of final 
grade). Homework includes problem sets based on the current lectures. Final Exam includes 
practical problems based on the lecture material  
 
10. Literature:  
 
1. Chiang A. (1992) Fundamental Methods of Mathematical Economics.  

2. Simon C., Blume L. (1994) Mathematics for Economists.  

3. Zill D. G., Cullen R. M. (1997) Differential Equations.  
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4. Sundaram R.K. (1996) A First Course in Optimization Theory  
 
5. Sydsater K., Hammond P., Seierstad A., Storm A. Further Mathematics for Economic 
Analysis.  
 
6. Lecture notes written by Katrin Rabitsch. 
 
7. www.academicearth.org  
 
11. Course outline:  
 
Lecture 1. First-order difference equations.  
Lecture 2. Second-order difference equations.  
Practice 1. Solving first- and second-order difference equations of the problem set. 
  
Lecture 3. Systems of difference equations 1. (eigenvalue, eigenvector, diagonalisation)  
Lecture 4. Systems of difference equations 2.  
Practice 2. Solving systems of difference equations. 
 
Lecture 5. Loglinearisation. 
Lecture 6. First- and second-order differential equations. 
Practice 3. Practising loglinearisation and solving differential equations. 
  
Lecture 7. Optimal Control 1. Hamiltonian. 
Lecture 8. Dynamic Programming: Deterministic principle of optimality.  
Lecture 9. Dynamic programming, cake eating problems.  
Practice 4. Optimal control 2. 
 
Lecture 10. Stochastic principle of optimality. 
Lecture 11. Application of dynamic programming  
Practice 5. Dynamic programming  
 
Lecture 12 Application of dynamic programming 
Practice 6. Stochastic dynamic programming 


