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Department of Mathematics Faculty of Science
MATH 483 (206483) Combinatorial Optimization 3(3-0-6)
Course Type M Lecture O Lab O practice/Practicum [ Cooperative Education
Measurement and Evaluation M A-F O s Op

Selected Topic in Specialized Field [ count the accumulated credits for graduation every times

[ count the accumulated credits for graduation one-time only

Prerequisite : MATH 281 (206281) or MATH 383 (206383)

Course Description
Problems and algorithms, optimal trees and paths, minimum cost flow problems, optimal matchings,

traveling salesman problem, NP and NP completeness

Course Learning Outcomes (CLOs) : Students are able to
CLO 1 : construct the models of combinatorial optimization problem:s;
CLO 2 : explain basic techniques of combinatorial optimization;

CLO 3 : solve combinatorial optimization using basic techniques.

Course Contents No. of Lecture Hours
1. Problems and algorithms 3
1.1 Maximum matching problem and the traveling salesman problem
1.2 Measuring runtime
2. Optimal trees and paths 7.5
2.1 Minimum spanning trees
2.2 Shortest paths
2.3 Maximum flow problems: applications of maximum flow and
minimum cut
3. Minimum cost flow problems 6
3.1 Primal minimum cost flow algorithms
3.2 Dual minimum cost flow algorithms
4. Optimal matchings 12
4.1 Matchings and alternating paths
4.2 Maximum matching
4.3 Perfect matching
4.4 Minimum weight matching

4.5 T-join and postman problems



5. Traveling salesman problem
5.1 Heuristics for the traveling salesman problem
5.2 Lower bounds
5.3 Branch and bound
5.4 Cutting planes
6. NP and NP completeness
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