
Course Outline Form: Winter 2016 

 

General Information 

 

Course Title: MATH 4050 – Topics in Mathematics I 
 

 

Course Description: 

 

Discussion of selected topics at an advanced level. Intended mainly for mathematics students in 

the 6th to 8th semester. Content will vary from year to year. Sample topics: probability theory, 

Fourier analysis, mathematical logic, operator algebras, number theory, combinatorics, 

philosophy of mathematics, fractal geometry, chaos, stochastic differential equations.  

 

 

Credit Weight: 0.5 

 

Academic Department (or campus): Mathematics & Statistics 

 

Campus: Guelph 

 

Semester Offering: Winter 2016 

 

Class Schedule and Location: Tues-Thur: 8:30-9:50; MACK 315 

 

Instructor Information 
 

Instructor Name: Monica Gabriela Cojocaru 

Instructor Email: mcojocar@uoguelph.ca 

Office location and office hours: Wednesdays, 3pm-4.30pm, MACN 549 

 

GTA Information: N/A 
 

Course Content 
 

Specific Learning Outcomes: 

 

Mastering formulation and solution techniques of classic and convex analysis, nonlinear 

optimization and nonlinear games, classic mathematics and number theory shown via tests, final 

exam, and individual presentation. 

 

Increase reading comprehension skills via completion of the project part of the course.  

Training presentation/teaching mathematics skills via in-class presentations of researched work 

in a manner understandable to the entire class. 



 

 

Lecture Content: 

 

W-2016 content detailed description:  

The material is divided in 4 topics, separated by an in-class test, one test per Topic (see schedule 

below), plus an end of semester individual presentation. Each Topic is 2.5 weeks in length, 

approximately.  Week 12 is reserved for the in-class presentations. The content of the Topics are 

below: 

 

Topic 1)  Convex Analysis: convex sets, convex hulls, Minkowski sums, simplex sets, cones, 

tangent and normal cones, projections; 

 

Topic 2) Nonlinear optimization problems (NLP) – with equality and inequality constraints 

(Lagrangean and KKT conditions); solving NLP with convex analysis tools; 

 

Topic 3)  Non-zero-sum, N-Person games – in pure and mixed strategies; solving games with 

convex analysis; Evolutionary games and replicator equations (if time permits);  

 

Topic 4) Basic Mathematics teaching techniques and number theory topics: inductive 

reasoning, proof types, a few results in classic number theory, lesson plans etc.  

 

Week 12: In-class student presentations organized as mini-lessons; students choose a topic to 

teach their peers. 

 

The above 4 topics and the associated tests will be covered in the first 11 weeks of classes 

(inclusive). 

 

Course Assignments and Tests: 

 

Assigned work Date  Location Contribution to final 

mark 

Term test 1 – tests 

weeks 1 – 2 inclusive 

Thu: Jan 28, 2015 

 

In Class, duration 90 

min 

12% 

Term test 2 – tests 

weeks 4 – 5 inclusive 

Thu: Feb 18, 2015 In Class, duration 90 

min 

12% 

Term test 3 – tests  

weeks 7 – 8 inclusive 

Thu: March 10, ‘15 In Class, duration 90 

min 

12% 

Term test 4 – tests  

weeks 9 – 10 

inclusive 

Thu: March 24, ‘15 In Class, duration 90 

min 

12% 

Class presentations  Week 12 (between 

15-20 minutes each) 

In class 17% 

 

 

Final examination date and time: Webadvisor 



 

Final exam weighting: 35% 

 

 

Course Resources 

 
Required Texts: 

 

N/A 

 

Recommended Texts: 

 

N/A 

 

Instructor’s Notes will be provided on Courselink as the semester progresses. 

 

Topic 1: Hiriart-Urruty, J-B. and Lemarechal, C., Fundamentals of Convex Analysis, 
Grundlehren Text Editions, Springer, 2001. 
 

Topic 2: For students who have taken math 3240 in Fall 13 or 14, they may possess a copy of the 

text: 

Hamdy Taha: Operations Research 8
th

 or 9
th

 edition.  

 

 

NOTE: Copies of the texts above are to be found on reserve in the Library at any point. 

 

 

 

Field Trips: 

 

N/A 

 

Additional Costs: 

 

N/A 

 

Course Policies 
 

Grading Policies 

 

All marked term tests will be returned to students within 7 calendar days.  

 

Marking for the student presentations include a 20% peer review grade, as follows: 

Presentation mark = 20%*(average of all peer grades) + 80%* instructor’s evaluation 

Each presentation will be marked according to the following criteria: 



1) Talk Organization – properly timing the duration, slides quantity, outline and ease of 

reading, quality of figures – 30%; 

2) Clarity – presentation flow and logic, ease of understanding and following the 

mathematical content, effectiveness in communicating the main ideas of the talk – 

30%; 

3) Presenter’s understanding of the material as reflected by answering peer questions – 

40%. 

 

For further grading procedures please refer to: 

 

http://www.uoguelph.ca/registrar/calendars/undergraduate/current/c08/c08-grds.shtml 
 

Please note that these policies are binding unless academic consideration is given to an 

individual student. 

 

Course Policy regarding use of electronic devices and recording of lectures 

 

Electronic recording of classes is expressly forbidden without consent of the instructor.  When 

recordings are permitted they are solely for the use of the authorized student and may not be 

reproduced, or transmitted to others, without the express written consent of the instructor. 

 

University Policies 
 

 

Academic Consideration 

 

When you find yourself unable to meet an in-course requirement because of illness or 

compassionate reasons, please advise the course instructor in writing, with your name, id#, and 

e-mail contact. See the academic calendar for information on regulations and procedures for  

 

Academic Consideration: 

http://www.uoguelph.ca/registrar/calendars/undergraduate/current/c08/c08-ac.shtml 
 

 

Academic Misconduct 

 

The University of Guelph is committed to upholding the highest standards of academic integrity 

and it is the responsibility of all members of the University community, faculty, staff, and 

students  to be aware of what constitutes academic misconduct and to do as much as possible to 

prevent academic offences from occurring.  

 

University of Guelph students have the responsibility of abiding by the University's policy on 

academic misconduct regardless of their location of study; faculty, staff and students have the 

responsibility of supporting an environment that discourages misconduct. Students need to 

remain aware that instructors have access to and the right to use electronic and other means of 

detection. Please note: Whether or not a student intended to commit academic misconduct is not 

http://www.uoguelph.ca/registrar/calendars/undergraduate/current/c08/c08-grds.shtml
http://www.uoguelph.ca/registrar/calendars/undergraduate/current/c08/c08-ac.shtml


relevant for a finding of guilt. Hurried or careless submission of assignments does not excuse 

students from responsibility for verifying the academic integrity of their work before submitting 

it. Students who are in any doubt as to whether an action on their part could be construed as an 

academic offence should consult with a faculty member or faculty advisor.  

 

The Academic Misconduct Policy is detailed in the Undergraduate Calendar: 

http://www.uoguelph.ca/registrar/calendars/undergraduate/current/c08/c08... 

 

Accessibility 

 

The University of Guelph is committed to creating a barrier-free environment. Providing services 

for students is a shared responsibility among students, faculty and administrators. This 

relationship is based on respect of individual rights, the dignity of the individual and the 

University community's shared commitment to an open and supportive learning environment. 

Students requiring service or accommodation, whether due to an identified, ongoing disability or 

a short-term disability should contact the Centre for Students with Disabilities as soon as 

possible.  

 

For more information, contact CSD at 519-824-4120 ext. 56208 or email csd@uoguelph.ca or 

see the website: http://www.csd.uoguelph.ca/csd/ 
 

Additional Course Information 

N/A 

 

http://www.csd.uoguelph.ca/csd/

