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Course Instructor

Bernard Lebrun 

Email address: blebrun@yorku.ca

Office: Vari Hall 1074

Office hours: Monday from 4:00 to 5:00 p.m. and Wednesday from 3:30 to 4:30 p.m.

Time and Location

Monday and Wednesday from 5:30 to 6:50 p.m. in DB 0014. 

Course Description

This course extends the analysis of basic economics ideas, topics and problems begun in ECON 1530. Again, relevant mathematical ideas and techniques are recalled and/or derived so as to provide a deeper understanding of economic issues and how they can be resolved. The issues and problems covered require functions of more than one variable for their resolution. We begin with an introduction to matrix algebra which allows us to manipulate systems of equations in several variables. The notion of quantity supplied is combined with the notion of quantity demanded and notions of market equilibrium are introduced and discussed. Equilibria are evaluated through the introduction of mathematical notions and properties of systems of equations. A deeper understanding of theories of demand (supply) and the foundations of demand (supply) functions is developed through the introduction of mathematical notions of unconstrained and constrained optimization and linear and nonlinear programming. As in ECON 1530, many topics and issues are addressed and problem framing and problem-solving abilities are enhanced. 

Prerequisite: AP/ECON 1530 3.00 or equivalent. Students may not take ECON 1530 and ECON 1540 concurrently. 
Prerequisites/Co-requisites: AP/ECON 1000 3.00 or AP/ECON 1010 3.00, or equivalent. Note: No credit will be retained for this course for students who have successfully completed or who are currently enrolled in SC/MATH 1021 3.00, SC/MATH 1025 3.00, or SC/MATH 2221 3.00. 
Course credit exclusions: SC/MATH 1505 6.00, SC/MATH 1540 3.00, SC/MATH 1550 6.00, GL/MATH/MODR 2650 3.00. Note: SC/MATH 1510 6.00 and SC/ MATH 1520 3.00 may not be taken by any student who has passed or is currently taking AP/ECON 1540 3.00. Note: Acceptable course substitutes are available in the Calendar.


Tentative Lecture Schedule

	Date
	Description
	Sections in 6th (5th ) edition of Textbook

	Week 1
	Topic 1: Matrix Algebra – Part 1
· Matrices and Vectors
· Systems of Linear Equations
· Algebra of Vectors
· Matrix Addition and Multiplication
	Chapter 12: 1-5
(15: 1-3)

	Week 2
	Topic 2: Matrix Algebra – Part 2
· Rules for Matrix Multiplication
· The Transpose
· Gaussian Elimination
· Geometric Interpretation of Vectors
· Lines and Planes
	Chapter 12: 6-10
(15: 4-9)

	Week 3
	Topic 3: Determinants, Inverses, and Quadratic Forms –  Part 1
· Determinants of Order 2
· Determinants of Order 3
· Determinants of Order n
	Chapter 13: 1-3
(16: 1-3)

	Week 4
	Topic 4: Determinants, Inverses, and Quadratic Forms –  Part 2
· Rules for Determinants
· Expansion by Cofactors
· The Inverse of a Matrix
· A General Formula for the Inverse
· Cramer’s Rule
· Quadratic Forms and Principal Minors
	Chapter 13: 4-8
(16: 4-8)
Chapter 13: 12

	Week 5
	Topic 5: Functions of Many Variables – Part 1
· Functions of Two Variables
· Partial Derivatives with Two Variables
· Geometric Representation
· Surfaces and Distance
	Chapter 14: 1-4
(11: 1-4)

	Week 6
	Topic 6: Functions of Many Variables – Part 2
· Functions of n Variables
· Partial Derivatives with Many Variables
· Convex sets
· Concave and Convex Functions
· Economic Applications
· Partial Elasticities
	Chapter 14: 5-9
(11: 5-7)

	Week 7
	Topic 7: Partial Derivatives in Use – Part 1
· A Simple Chain Rule
· Chain Rules for Many Variables
· Implicit Differentiation along a Level Curve
· Level Surfaces
· Elasticity of Substitution
· Homogeneous and Homothetic Functions 
	Chapter 15: 1-7
(12: 1-7)

	Week 8
	Topic 8: Partial Derivatives in Use – Part 2
· Linear Approximations
· Differentials
· Systems of Equations
· Differentiating Systems of Equations
	Chapter 15: 8-11
(12: 8-11)

	Week 9
	Topic 9: Unconstrained Optimization – Part 1
· Two Variables: Necessary Conditions
· Two Variables: Sufficient Conditions
· Local Extreme Points
	Chapter 17: 1-3
(13: 1-3)

	Week 10
	Topic 10: Unconstrained Optimization – Part 1
· Linear Models with Quadratic Objectives
· The Extreme Value Theorem
· Functions of More Variables
· Comparative Statics and the Envelope Theorem
	Chapter 17: 4-7
(17: 4-7)

	Week 11
	Topic 11: Equality Constraints – Part 1
· The Lagrange Multiplier Method
· Interpreting the Lagrange Multiplier
· Multiple Solution Candidates
· Why Does the Lagrange Multiplier Method Work?
	Chapter 18: 1-4
(14: 1-4)

	Week 12
	Topic 12: Equality Constraints – Part 2
· Sufficient Conditions
· Additional Variables and Constraints
· Comparative Statics
	Chapter 18: 5-7
(14: 5-7)



Although we will also review the theory, we will spend most of our class time going through exercises. 
  
Required Course Text / Readings

Essential Mathematics for Economic Analysis by Knut Sydsæter, Peter Hammond, Arne Strøm, and Andrés Carvajal, Sixth Edition, Pearson, 2021.

On August 20, the textbook was available for purchase on Amazon.ca for $93.90. The York University Bookstore no longer offers it in print. However, through the D1Digital program, students can buy a six-month access to the digital version for $62.

I have placed a copy of the textbook at the Scott Library Course Reserve. Students can borrow it for a period of 24 hours at a time.  

A second-hand copy of the textbook is sufficient.

The main steps of the solutions to all exercises are at the end of the textbook. More detailed solutions to some exercises can be found in the online Student’s Manual at go.pearson.com/uk/he/resources

Assignments

I will post assignments on the course eClass site. They will consist of supplementary exercises. Although I will not mark these assignments, completing them should help students understand the material and prepare for the examinations. 

Class Attendance

[bookmark: _GoBack]Attendance will be taken in every class. As stated in the Evaluation section below, 20% of the total grade will be based on it: students will receive one (1) mark for every class attended, up to a maximum of 20. 
Students are required to close any electronic devices apart from calculators and one e-reader that may be used to mark up class notes. Materials particularly germane to the midterms and final examinations will often be covered exclusively in class. 

Tutorial and Labs    

The Department of Economics will be organizing Peer Assisted Study Sessions (PASS). Students may also receive assistance at the Student Numeracy Assistance Centre at Keele (SNACK). I will post the relevant information and links on the course Website.


Evaluation

	Assessment
	Date
	Value (% of total grade)

	First Midterm Examination
	Saturday, September 27,  2025, from 9:00 to 10:30 a.m.
	20% if the mark is among the 2 highest marks on the midterms; 0% otherwise.

	Second Midterm Examination
	Saturday, November 1,  2025, from 9:00 to 10:30 a.m.
	20% if the mark is among the 2 highest marks on the midterms; 0% otherwise.

	Third Midterm Examination
	Saturday, November 22,  2025, from 9:00 to 10:30 a.m.
	20% if the mark is among the 2 highest marks on the midterms; 0% otherwise.

	Final Examination
	The University will announce the date, which will be between December 4 and December 19, 2025. 
	40%

	Class Attendance
	
	20%




Class attendance will count for 20% of the total mark.

There will be three midterm and one final examinations. The mark on the final examination will count for 40% of the total mark for the course. The two highest marks on the midterm examinations will each count for 20% of the total mark. The lowest mark on the midterm examinations will not enter the calculation of the total mark. If, for any reason, a student misses a midterm examination, their marks on the other two midterm examinations will each count for 20% of their total mark. 

The midterm examinations will occur from 9:00 a.m. to 10:30 a.m. on Saturday, September 27, Saturday, November 1, and Saturday, November 22. The final examination will take place during the examination period from December 4 to December 19. The University will announce its precise date and time. It will cover all the material we will have seen during the term.

The examination questions will be exercises similar to those we will go through in class and those in the assignments. Only non-programmable non-graphing calculators will be allowed during the examinations.  
									                       						   
Grading    

The grading scheme for this course conforms to the 9-point system used in undergraduate programs at York University. For a full description of the York grading system, visit the York University Academic Calendar.



	Grade
	Grade Point
	Percent Range
	Description

	A+
	9
	90-100
	Exceptional

	A
	8
	80-89
	Excellent

	B+
	7
	75-79
	Very Good

	B
	6
	70-74
	Good

	C+
	5
	65-69
	Competent

	C
	4
	60-64
	Fairly Competent

	D+
	3
	55-59
	Passing

	D
	2
	50-54
	Marginally Passing

	E
	1
	(marginally below 50%)
	Marginally Failing

	F
	0
	(below 50%)
	Failing




Academic Integrity
Academic integrity is a fundamental and important value of York University. To maintain a fair and honest learning environment, students in this course are responsible for understanding and upholding academic integrity in all of their academic activities. To better understand expectations, familiarize yourself with the Senate Policy on Academic Conduct. To learn more about how to demonstrate academic integrity in your courses and to access related resources and support, visit the Academic Integrity website.
Student Support and Resources
York University offers a wide range of student supports resources and services, including everything from writing workshops and peer mentorship to wellness support and career guidance. Explore the links below to access these on-campus resources:
Academic Advising is available to provide students support and guidance in making academic decisions and goals.
Student Accessibility Services are available for support and accessibility accommodation when required.
Student Counselling, Health & Wellbeing offers workshops, resources, and counselling to support your academic success.
Peer-Assisted Study Sessions (PASS) Program provides student study sessions for students to collaborate and enhance their understanding of course content in certain courses.
Student Numeracy Assistance Centre at Keele (SNACK) supports students in courses involving math, stats, and Excel.
The Writing Centre provides multiple avenues of writing-based support including drop-in sessions, one-to-one appointments, a Multilingual Studio, and an Accessibility Specialist.
Centre for Indigenous Student Services offers a community space with academic, spiritual, cultural, and physical support, including writing and learning skills programs.
ESL Open Learning Centre (OLC) supports students with building proficiency in reading, writing, and speaking English.
Learning Skills Services provides tips for time management, effective study and learning habits, keeping up with coursework, and other learning-related supports.
Learning Commons provides links to supports for time management, writing, study skills, preparing for exams, and other learning-related resources.
Roadmap to Student Success provides students with timely and targeted resources to help them achieve academic, personal, and professional success.
Office of Student Community Relations (OSCR) is responsible for administering the Code of Student Rights & Responsibilities and provides critical incident support.
Peer Mentorship helps students transition through their first year by connecting them with upper-year students. The mentors can help find supports and resources. They also lead a community hub on campus.
goSAFE is staffed by York students and can accompany York community members to and from any on-campus location, such as the Village Shuttle pick-up hub, parking lots, bus stops, or residences.
For a full list of academic, wellness, and campus resources visit Student Support & Resources.
Technology and computing information
Here are some useful links for computing information, resources, and help:
Student Guide to eClass
Zoom@YorkU Best Practices
Zoom@YorkU User Reference Guide
eLearning Getting Started (LA&PS eServices)
Student Guide to Remote and Online Learning
To determine Internet connection and speed, there are online tests, such as Speedtest, that can be run. If you need technical assistance, please consult the University Information Technology (UIT) Student Services web page or write to askit@yorku.ca.

