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Department of Mathematics Faculty of Science
MATH 311 (206311) Axiomatic Set Theory 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 217 (206217)

Course Description

Zermelo - Frankel’s axioms, the natural numbers, relations, infinite sets, cardinality, ordinality

Course Learning Outcomes (CLOs) : Students are able to

CLO 1 : explain Zermelo - Frankel’s axioms and Axiom of Choice, basic categories of relations,
finiteness, infiniteness and countability;

CLO 2: explain constructions and operations of the natural numbers, the cardinal numbers and
the ordinal numbers, and important theorems and hypotheses of these numbers;

CLO 3 : analyze basic properties of given relations, and analyze finiteness, countability and
cardinalities of given sets;

CLO 4 : prove that a given class is a set or is not a set, and prove basic properties of sets, the
natural numbers, relations, finiteness, infiniteness, countability and cardinality;

CLO 5 : find the results of operations on the natural numbers, the cardinal numbers and the

ordinal numbers.

Course Contents No. of Lecture Hours
1. Zermelo-Frankel’s axioms 7.5
1.1 Introduction
1.2 Zermelo-Frankel’s axioms
1.3 Strong and weak axiom of choice
2. The natural numbers 6
2.1 Inductive sets
2.2 Mathematical induction
2.3 Epsilon-transitivity
2.4 Recursion and operations of the natural numbers
3. Relations 10.5
3.1 Relations and functions
3.2 Equivalence relations

3.3 Partial orderings and linear orderings



3.4 Well-orderings: initial segments, isomorphism of
well-ordered sets, and lexico-graphic order and products
4. Infinite sets
4.1 Bijections
4.2 Finite sets and infinite sets
4.3 Equipollent sets and countability
5. Cardinality
5.1 Cardinal numbers
5.2 Cantor’s theorem
5.3 Aleph notations
5.4 Specific continuum hypothesis and generalized continuum hypothesis
5.5 Operations of cardinal numbers
6. Ordinality
6.1 Ordinal numbers
6.2 Zermelo’s theorem and Zorn’s lemma

6.3 Operations of ordinal numbers

4.5

10.5
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