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Statements and their connectives, Tautology, Implication and equivalence, Contradiction, Deductive
reasoning, Mathematical Induction, Sets and Subsets, Specification of sets, Unions and Intersections,
Complements, Indexed Families of Sets, Cartesian Product of two Sets, relations, Partitions and
Equivalence Relations, Functions, Images and Inverse Images of Sets, Injecive, Surjective and Bijective
Functions, Composition of Functions, Finite and Infinite Sets, Equipotance of Sets, Examples and
Properties of Denumerable Sets.

(Course Title) gluall wlly .3

LRI WA | Gle ganall dpylais ahiall :slual) o 401251 : Gl A8

9:30-8:3 palaall s 1 Jal&illy Jualal) & Galod) allasiall

@i 1 Gluall dznla

3 rduhall aileldl e Js¥) : byl Juadll 2020-2019 : 2alall alall

(Course Objectives) ;luall il .4

Properly use the vocabulary and symbolic notation of higher mathematics in definitions,
theorems, and problems.

Analyze the logical structure of statements symbolically, including the proper use of
logical connectives, predicates, and quantifiers .

Construct truth tables, prove or disprove a hypothesis, and evaluate the truth of a statement
using the principles of logic.

Solve problems and write proofs using the concepts of set theory, including the methods of
Venn diagrams and truth tables.

Solve problems and write proofs using the basic definitions and the fundamental properties
of subsets and operations on the real numbers ,integers, rational and irrational, even and
odd, multiples or factors of whole numbers.
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By the end of the course, students should be able to:

1- Define sets using the list or set builder notation and use the representation of a given
set to distinguish membership properties of elements, subsets and perform its
operations.

Relate symbolic laws of logic to natural languages, and determine the truth value of
unquantified sentences using logical rules.

Analyze and determine the truth value of quantified sentences, given its universal set
by constructing truth value table or by applying the concept of solution sets.

Justify suitable inferential or deductive laws of reasoning and proceed to prove and
determine the validity of given quantified or non-quantified arguments using these
rules.

(Course Content) sluall s5isa .6

Course Topic Notes
Chapter 1: Elementary Logic

1.1 Statements and their connectives
1.2 Three more connectives

1.3 Tautology, Implication and equivalence
1.4 Contradiction

1.5 Deductive reasoning

1.6 Mathematical Induction

Chapter 2: The Concept of Sets

2.1 Sets and Sunsets

2.2 Specification of Sets

2.3 Unions and Intersections

2.4 Complements

2.5 Indexed Families of sets

Chapter 3: Relations and Functions
Week 8 3.1 Cartesian Product of two Sets
Week 9 3.2 Relations

Week 10 3.3 Partitions and Equivalence Relations
3.4 Functions

3.5 Images and Inverse Images of Sets

Week 11

Week 12 3.6 Injecive, Surjective and Bijective Functions
Week 13 3.7 Composition of Functions

Chapter 4. Denumerable Sets and Nondenumerable Sets

4.1 Finite and Infinite Sets
Week 14 4.2 Equipotance of Sets
Week 15 4.3 Examples and Properties of Denumerable Sets

Week 16 Final exam
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Define sets using the list or set
builder notation and use the
representation of a given set to
distinguish membership properties of
elements, subsets and perform its
operations.
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Relate symbolic laws of logic to
natural languages, and determine the
truth value of unquantified sentences
using logical rules.
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Analyze and determine the truth
value of quantified sentences, given
its universal set by constructing truth
value table or by applying the
concept of solution sets.
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Justify suitable inferential or
deductive laws of reasoning and
proceed to prove and determine the
validity of given quantified or non-
quantified arguments using these
rule.
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SET THEORY: An Intuitive Approach

Shwu-Yeng/ You-Feng Lin




Houghton Mifflin Company - Boston
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