B MA-1015A




§2.1 Basic Concepts of Set Theory

Definition

Two sets A and B are said to be equal, denoted by A = B, if
(Vx)(xe A< xe B); thatis (A< B) A (B< A). A set Bis said
to be a proper subset of a set A, denoted by B< A, if B< A but
A# B

e Proof of A= B:

Two-part proof of A=B

Proof.

(i) Prove that A < B (by any method.)

(ii) Prove that B < A (by any method).
Therefore, A = B. o
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§2.1 Basic Concepts of Set Theory
If A and B are sets with no elements, then A = B.

Let A, B be set. If A has no element, then A = F; thus by the fact
that empty set is a subset of any set, A < B. Similarly, if B has no
element, then B < A. o

For any sets A and B, if A< B and A # &, then B # (.

Let A, B besets, A< B, and A # . Then there is an element
x such that x € A. By the assumption that A € B, we must have
x € B. Therefore, B # . o
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§2.1 Basic Concepts of Set Theory
e Venn diagrams:
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§2.1 Basic Concepts of Set Theory

Definition

Let A be a set. The power set of A, denoted by P(A) or 24 is the
colloection of all subsets of A. In other words, P(A) = {B| B < A}.

Example
If A= {a, b,c, d}, then

P(A) = {@, {a}, {b}, {c},{d},{a b}, {a c},{a d},{b,c}, {b,d},
{c,d}, {a,b,c}, {a,b,d}, {a,c db {bcd) {ab,c d}}.
We note that #(A) = 4 and #(P(A)) = 16 = 2#(A),
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§2.1 Basic Concepts of Set Theory

If A is a set with n elements, then P(A) is a set with 2" elements.

Suppose that A is a set with n elements.
Q If n =0, then A = ; thus P(A) = {&} which shows that
P(A) has 2° = 1 element.
Q If n>1, we write A as {xi,xa, -+ ,Xxp}. To describe a subset

B of A, we need to know for each 1 < i < n whether x; is in B.
For each x;, there are two possibilities (either x; € B or x; ¢ B).
Thus, there are exactly 2" different ways of making a subset of
A. Therefore, P(A) has 2" elements. o
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§2.1 Basic Concepts of Set Theory

Let A, B be sets. Then A < B if and only if P(A) < P(B).

Let A, B be sets.

(=) Suppose that A < B and C € P(A). Then Cis a subset of
A; thus the fact that A € B implies that C € B. Therefore,

Ce P(B).
(«<=) Suppose that A & B. Then there exists x€ A but x¢ B. Then
{x} < A but {x} £ B which shows that P(A) &£ P(B). o)

Ching-hsiao Cheng A##E MA-1015A



§2.2 Set Operations

Let A and B be sets.
© The union of A and B, denoted by A U B, is the set
{x|(xe A) v (xe B)}.
@ The intersection of A and B, denoted by A n B, is the set
{x| (xe A) A (xe B)}.
© The difference of A and B, denoted by A — B, is the set
{x| (xe A) A (x¢ B)}.

Definition

Two sets A and B are said to be disjoint if An B= (.
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§2.2 Set Operations
e Venn diagrams:

AuB ANB
A-B Disjoint sets 4 and B
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Chapter 2. Sets and Induction

§2.2 Set Operations

Let A, B and C be sets. Then

JAS AuB; (b)AnB< A, (c) Ang =¢;, (d) Avg = A;
JANA=A;, (f)AUA=A; (g A=A, (h)\A=;
i) AuB=BUA; .

) AnB= BmA} (commutative laws)
JAuU(Bu(O =(AuB)uC
HAN(BNnCO)=(AnB)nG
m)An(BuC =(AnB)u(An (),
n Au(BnCO)=(AuB)n(Au 0);
JACBeAUB=5; (p) ACBe AnB=A;
JAS B=AuC=Bu(C (r)AcB=AnCcBnC

} (associative laws)

} (distributive laws)

O

(a
(e
(
(J
(k
(
(
(
(
(a

Note: (AuB)nC# Au (Bn C) in general!
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