MAT?2440, Classwork17, Spring2025
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1. The Intervals: sets of all real numbers between two numbers

Let a and b be real numbers with a < b. We have

[a,b]={x]| A=K =b }, [a,b) = {x] as<x <b 1,
(a,b] ={x| x. <X £b }, (a,b) = {x| acx <b }.
. The definition of Subsets: B D) A

Let A and B be two sets. We say A is a S!Abgg: of B,and Bisa S P@Y"Sej.\ of A,if
and only if every element of 4 is also an element of B. We use the notation | S _C_ \B to

indicate A is a subset of B:
Vx(x;ﬁﬁx;%)z AQB

bean 85 ©o
. Showing that A is a subset of B (A S B): If x belongs to A, then x also belongs to ] ) .

Example: N <z S Q < R

. Showing that A is Not a subset of B (A € B): Find a single x € A such that X é B :

Example: Let A = @1, 2}, B ={1,2,3,4}, then A% B because 0 & /Ay \QL{X_ @) éﬁ B

. For any set S, we have

¢ é IS : Empty set is a subset of S.

|

/S .% S : S 1s a subset of S itself.

7

. A Proper Subset:
Let A and B be two sets. We say A is a PY()P@V‘ gqbsd‘ of B if A is a subset of B
but A ¥ B , and it is denoted by ,A. C.- B .
Example: Let A = {1,2},B = {1, 2,3,4}. A C. B

Bfﬁ BSB ALB




7. Showing Two sets are Equal: Let A and B be two sets.

To show A and B are equal, we need to prove that A _C_ Eﬁ and E—A :
Ac C B S48
N for sk N fov owidl

8. LetS = {(D {1}, {1, 2}} B = {1 {1}} and C = {(D {1}} Complete the following relations:

@cE s. (b)Bﬁé_s. @S5 @ Es @©1&EB
€B. 1&5 3% %$ <

313eS
9. The definition of Power Set: Z{ I 33 < ,S‘

Given a set S, the ?DWQ)_( set of S is the set of all subsets of S and it is denoted by i—: ( é )

"

If a set has n elements, then its power set has —2 elements.

10. What is the power set of the set 0 1,2} (denoted by P ({0, 1, 2}))?

, 305, 303, 22%
?(50 |;2-§> 5209[% S, 2_% {O)‘ZE
30, 23
11. The definition of Cartesian Products:

Let A and B be sets. The G‘AY"TQS}C{M DrOo{a(%s of A and B, denoted by A X B , 18

The set of all ordered palrs (a, b) where a € _ k& and b € 2 ’2 . Hence,

A><B={(0k,b)|aeA /A be B}
ond

12. Let A = {1,2} and B = {a, b, c}. Find the Cartesian Products A X B and B X A.

/A\XB =3 ([’09 5 (159, OJC) , (2) @; (25 b> )E
BXA:g(QDS (b,1, (D, (852), (2D . (C A)SJ
AxBs # B7 A



