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Department of Mathematics Faculty of Science
MATH 217 (206217) Fundamental Concepts of Mathematics 3(3-0-6)
Abbreviation FUNDAMENTAL CONCEPTS OF MATH

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 104 (206104) or MATH 112 (206112) or MATH 162 (206162) or consent of the department

Course Description
Logic, proving conditional statements, proving non-conditional statements, proving in basic set

theory, proving in relations, proving in functions, proving countable sets and uncountable sets

Course Learning Outcomes (CLOs) : Students are able to
CLO 1: prove conditional statements and non-conditional statements;
CLO 2 : apply various methods of proof to prove in basic set theory, relations, functions and

countable sets and uncountable sets.

Course Contents No. of Lecture Hours
1. Logic 3
1.1 Statements and operators

1.2 Truth tables of statements
1.3 Equivalent statements
1.4 Quantifiers
2. Proving conditional statements 9
2.1 Direct proof
2.2 Contrapositive proof
2.3 Exhaustion proof
3. Proving non-conditional statements 10.5
3.1 If-and-only-if proof
3.2 Mathematical induction proof
3.3 Contradiction proof
3.4 Existence and uniqueness proofs

3.5 Disproof by counterexamples



4. Proving in basic set theory
4.1 Sets and subsets
4.2 Operations on sets and power sets
4.3 Element argument proof
4.4 Inclusion proof
4.5 Comprehension proof

5. Proving in relations
5.1 Properties of relations
5.2 Equivalence relations
5.3 Equivalence classes and partitions
5.4 Partial ordered sets

6. Proving in functions
6.1 Definition of function
6.2 Injective and surjective functions
6.3 Composition functions
6.4 Image and pre-image of functions
6.5 Inverse functions
6.6 Order preserving functions

7. Proving countable sets and uncountable sets
7.1 Definitions of countable and uncountable sets
7.2 Properties of countable sets

7.3 Examples of uncountable sets and cardinality

75
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