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Course Philosophy

Econ-103 is core course and serves as prerequisite for other core courses of economics like Econ-201 and Econ-202 and Econ-315. The objective of this course is to acquaint the students with the fundamental mathematical techniques used in modern economics, including equilibrium analysis in economics, linear models and matrix algebra, comparative-static analysis, and optimization. This course is designed to train the students to understand and speak the subject of economics in the language of mathematics. This course intends to provide an overview of simple mathematical tools and analytical techniques applied in economics. I will also introduce and demonstrate simple applications of mathematical techniques in economic analysis. This course begins with the discussion of nature, basics and tools of mathematical economics followed by linear models and matrix algebra in connection with their relative importance in economics. The detailed discussion of derivatives, rules of differentiation and their economic implications, simple and, later, constrained optimization will also be discussed.

Learning Objectives: 
The principal aim of the course is to introduce students to how mathematics can be used to sharpen and clarify economic analysis. This course aims to:

· Develop the understanding of basic mathematical concepts and methods used by professional economists.

· Inculcate the students with the necessary knowledge to express economic ideas with formal mathematical concepts.

· Develop student’s ability to derive logical implications of formal economic models and polish their problem-solving tactics.

· Train the students to work with others as a part of team to solve problems.

Learning Outcomes:
Upon completion of course, students should be able to:

· Analyze the relationship between variables using their functional/educational relationships and graphs etc. 

· Differentiate between linear and non-linear functions and solve such type of equations.

· Solve the linear equation system through simultaneous equation approach as well as matrix approach (inversion method and Cramer’s Rule)

· Comprehend the concept of derivatives, rules of differentiation, partial derivatives, derivative of explicit as well as implicit functions and higher order derivatives.

· Evaluate the optimum solution for an economic problem like utility maximization, profit maximization and cost minimization, considering their relevant conditions.

· Solve the problems of constrained as well un-constrained optimization using optimizing conditions.

· Will be able to understand modeling of economic behavior and way of finding their solution. (Partially)

· Will comprehend the meaning of micro foundation of macro models.

Student-Instructor Communication

I am available during the consultancy hours to assist you, however, before you come to see me, make sure that you have read the material that you do not understand, and have at least attempted the problems that you have questions about.

Course contents, Learning material and Activities schedule:

	Week
	Contents
	Learning Material & Activities

	1.1
	Why should we study mathematical economics? Introduction to mathematical economics and its relationship with various branches of economics
	B1-01 (pp. 1-4)

	1.2
	Ingredients of mathematical models: variables, Constant, Parameters and their economic interpretation 
	B1-02 (pp. 5)

	1.3
	Equation and its types, and their Economic application
	B1-02 (pp. 6)



	2.1
	Introduction to Real numbers and Set Theory: concept, types, operations, and laws
	B1-02 (pp. 8-14)



	2.2
	Relationship between Variables and their Nature: Relation and Function, Types of functions and their Graphs, and their application in Economics
	B1-02 (pp. 15-25)



	2.3
	Equilibrium Analysis: Partial equilibrium Analysis

(Linear) 
	B1-03 (pp. 30-34)

	3.1
	Equilibrium Analysis: Partial equilibrium Analysis (Non-linear market models) 
	B1-03 (pp. 35-40)

	3.2
	General Equilibrium Analysis: Two commodity market model 
	B1-03 (pp. 40-44)



	3.3
	Equilibrium Analysis in Macroeconomics: National Income Model analysis
	B1-03 (pp. 45-47)

	
	
	

	4.1
	Nature of Comparative Statics, Rate of Change and Derivative, Derivative and Slope of a Curve, Concept of limit
	B1-06 (pp. 124-130)



	4.2
	Rules of Differentiation for a function having same variable and their application 
	B1-07 (pp. 148-160)



	4.3
	Rules of Differentiation for a function having different variables and their application
	B1-07 (pp. 161-165)



	5.1
	Partial differentiation and its application 
	B1-07 (pp. 165-169)

	5.2
	Applications to comparative statistical analysis: Market and National Income models 
	B1-07 (pp. 170-175)



	5.3
	Jacobian determinants and its application, Total Differentials and Derivatives
	B1-07 (pp. 175-177)



	6.1
	Differentials and Elasticity, Derivatives of implicit, Comparative statistics of general function models 
	B1-07 (pp. 179-212)

	6.2
	Exponential and logarithmic functions: derivative of exponential and logarithmic functions
	B1-10 (pp. 277-280)

	6.3
	Optimization: Relative maxima and minima, finding extremum values using First derivative Test
	B1-09 (pp. 220-226)



	7.1
	Second order and higher derivatives, their use in Optimization 
	B1-09 (pp. 227-234)

	7.2
	Optimization and Economics functions: Profit, Cost, Utility, and revenue
	B1-09 (pp. 235-241) 

	7.3
	Optimization with Two variables: conditions for optimization and its application  
	B1-11 (pp. 293-301)

	
	Mid-term Exam
	

	8.1
	Optimization with more than Two variables: conditions for optimization and its application  
	B1-11 (pp. 313317)



	8.2
	Constraint Optimization: Objective and constraint functions, conditions for optimization 
	B1-12 (pp. 347-350)



	8.3
	Lagrange-Multiplier Method for optimization with Bordered Hessian
	B1-12 (pp. 350-363)

	9.1
	Quasi concavity and Quasiconvexity 
	B1-12 (pp. 364-370)



	9.2
	Constraint Optimization using Economic functions; Utility, Production, and cost function
	B1-12 (pp. 374-382)



	9.3
	Maximization of firm’s profit
	

	10.1
	Profit maximization and marginal functions (Revenue & Cost)
	

	10.2
	Linear Models and Matrix Algebra: Matrices and Vectors, Matrix Operations: Addition, Subtraction and Multiplication
	B1-04 (pp. 48-56)



	10.3
	Application of Cumulative, Associative and Distributive laws in Matrices, Introduction to Identity and Null Matrices 
	B1-04 (pp. 67-72)



	11.1
	Transpose of Matrix and its properties
	B1-04 (pp. 73-74)

	11.2
	Determinant and its Properties, Determinant and Non-singularity
	B1-05 (pp. 82-95)

	11.3
	Inverse Matrix and its Properties, Co-factors, and Minors
	B1-04 (pp. 75-77

	12.1
	Method to find Inverse Matrix
	B1-05 (pp. 99-102)

	12.2
	Application of Inverse to solve the equation system
	

	12.3
	Application of Inverse to economic models
	

	13.3
	Cramer’s rule and its Application to Market Model
	B1-05 (pp. 103-104)



	14.1
	Application of Cramer’s rule to National Income Models, Application to IS-LM models (closed economy)
	B1-05 (pp. 104-111)

	14.2
	 Application in Economics. Limitations of Static analysis. 
	B1-05 (pp. 112-115)



	
	
	

	15
	Review and Final-Term
	GOOD LUCK


Note: for example, B1-10 (pp. 286-290) means book 1, chapter 10, and pages 286 to 290.

Study Materials

B1:
Alpha C. Chiang and Kevin Wainwright, Fundamental Methods of Mathematical Economics, McGraw-Hill Higher Education, 4th Ed., 2005. ISBN: 0071238239.

B2:
Knut Sydsaeter and Peter J. Hammond, Mathematics for Economic Analysis, Pearson Education, 2006. ISBN: 87-7808-638-7.

B3:
Carl P. Simon and Lawrence Blue, Mathematics for Economists, Viva Books Private Limited, 1st Ed., 2006. ISBN: 81-309-0242-7.

Some of the excellent web resources for this course are:

· http://www.mathwarehouse.com/
· http://mathforum.org/
· http://www.purplemath.com/
· http://www.economics.utoronto.ca/osborne/MathTutorial/index.html 

Out-of-class Study

You will be given weekly problem sets/assignments which are an essential part of the course in addition to in-class activities (i.e., quizzes and practice problems). The problem sets/assignments will be marked so you must submit your work on the prescribed dates. We will discuss the answers in class, and you will be expected to participate in the discussion. Since the problems on the exams will be similar in character to the assigned problems, your serious effort on the problem sets/assignments is a necessary condition for good performance on the exams.

Learning Strategy

While students may have preferred individual learning strategies, it is important to note that most learning will be achieved outside of class time. Lectures can only provide a structure to assist your study, and practice time is limited. An “ideal” strategy (on which the provision of the course materials is based) might include:

· Reading of the relevant chapter(s) of the text and any readings before the lecture. This will give you a general idea of the topic area.

· Attendance at lectures. Here the context of the topic in the course and the important elements of the topic are identified. The relevance of the topic should be explained.

Course Assessment and Grade Determination

The entire course is worth of 100%, breakup for which is as under:

Problem sets/assignments:



10%

Announced Quizzes:




10%

Surprise Quizzes/Class Activities


10%

Midterm exam:





30%

Final term exam:




40%

The mid-term and final-term exams will consist of short questions and long questions, and there will be no multiple-choice type questions.

	Letter Grade
	GPA
	%Age
	Letter Grade
	GPA
	%Age

	A
	4.0
	93% - 100%
	A-
	3.7
	90% - 92%

	B+
	3.3
	87% - 89%
	B
	3.0
	83% - 86%

	B-
	2.7
	80% - 82%
	C+
	2.3
	77% - 79%

	C
	2.0
	73% - 76%
	C-
	1.7
	70% - 72%

	D+
	1.3
	67% - 69%
	D
	1.0
	60% - 66%

	F
	0.0
	Bellow 60%
	
	


Student’s Conduct and Other Issues

· Turn off your cell phone(s) before entering the classroom either for lecture or for exam.

· Questions and comments are encouraged; your questions will not only help yourself, but others as well. So be quick to ask questions and participate in class discussion actively.

· I want everyone to feel welcome in the class; therefore, no disparaging remarks will be tolerated regarding ethnic background, sex, sexual preference, age, religion, disability, socioeconomic background, educational background, etc. In addition, you should follow all university guidelines established in your student handbook. Any student can be removed from the class where behavior is deemed inappropriate or disruptive.

· You are expected to be at each class.  In case of absence, you are responsible for the announcements made and material given during that missed classis. Minimum class attendance to participate in final examination is 80%.

· All of us occasionally have problems getting places on time. However, regularly coming to class late leaving early is disruptive and shows a lack of respect for the rest of us. If you think you will be late on a regular basis, drop the course and take it at a different time.

· I will regularly assign homework problems from the text or other sources.  I will also give occasional quizzes in class for you to check your progress. The problem sets/assignments will be submitted on due date, no late submission. There will be no makeup quiz or examinations, therefore, do not miss any exam or quiz.

· Students can learn more from each other; therefore, you are encouraged to work together on problem sets/assignments outside the class if problem sets/assignments do not look like identical copies.

· Plagiarism and cheating are a most serious breach of academic integrity (see your students manual for detail). Any student found responsible for dishonest practice (for example, copying, use of unauthorized material in exam, etc.) in relation to any piece of work submitted for assessment shall be subject to the FCC's dishonest practice regulations which may result in various penalties, including forfeiture of marks for the piece of work submitted, an F grade for the paper, or in extreme cases exclusion from the University. I also expect that you will fully respect the Core Values, follow the university dress policy (dress code), and always enter in the class with visible ID Card. 

I hope that you will put your entire efforts to learn this course, attend classes, read the textbook(s)/other assigned reading material, and do the homework/problem sets/assignments in stipulated time.
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