
 
CH PROOFS INVOLVING SEIS M AGA

2 A EB
13 A B

REVIEWOF SETS 14 PERFECT NUMBERS

Ax Be 8 x y xeA yeB

A u Be x xEA EB 8

An B f x x eA a HEB

A B lx Hea n x B

I U A

A EB MEANS YEA XeB i.e YEA KEB

PCA EX X E A's

8.1 How To Prove AEA

Set BurdenNotation A Ex Pk A EXES PH
HowTo Show aeA Show Pla isTrue show a eS I Pla is True

ex LetA S xek 2 x and 31 8
ProveTHAT 18 EA

Proof 18 IS AN INTEGER AND SINCE 18 2 9 3.6
IT FOLLOWSTHAT 2 18 AND 3 18 THEREERE 18EA

8.2 HowTo Prove A EB

aea a c B in DIRECT
2 CONTRAPOSITIVE

3 CONTRADICTION



ex Proposition A E AUB

Proof Direct Assume X E A

Then YEA U VEB IS A TRUE STATEMENT

Titus x e la faeA at B 8 Au B

Therefore REA Xe AUB

THAT is A EA VB an

ex

Proof Direct Assume IXy e LAXB u CTD

Then IXy e AaB or KyleCKD
If IXy e AxB la b aeA be B Then XEA and yeB

Since A eAUC AND BE BUD ITFOLLOWS THAT

Xe AOC and Ye BuD
Titus xy e f la b a c Auc be Bud's AUC x Bud

SIMILARLY IF IXy E C XD THEN IXy E AUC x BUD

There AxB u Cx D E AUC x BUD

8.3 HowTo Prove A B

2 SEAS ARE EQUAL WHEN THEY CONTAIN THE EXACTSAME ELEMENTS

A B ES IA E BI n BEC



ex Proposition Exek 151 8 8 072 31 3 n Exek s x's

Proof First ASSUME Ae XEK 15 X
Since Isla We HAVE a 15N For some RER
Then a 315m 513m with Sn 3nEK
Therefore 3 A AND S a
ITFollowsTHAT AE EXEL 31 8 AND AE XEL 5 x's
Therefore a c EXEL 31 8 n Exek 5 x's

Next Assume a e EXEL 31 3 n Exek 5 x's
IT FOLLOWS THAT A 3m Sn Fon SOME MIREK
Then Sa ISM AND 39 15 n AND SO

Sa Ba 151m n

2A 151m n

Therefore IS M N is EVEN
Swee 15 IS ODD ITMUST BETHAT M N IS EVEN
So m n 2C Fon SOME CER
Now

a 15 2C
a 15C

Therefore 15 a a e Exek 15 x's
This Proves THE PROPOSITION

A



ex

Proof First we show 1,01 11,0 E Amta
WE DO SO DIRECTLY BY SHOWING

xy e 811,01 11,018 XedomAa
Assume IXy E 82 1,0 11,01S

THEN X I on X 1 EITHERWAY KEIR FURTHERMORE X 1

Titus Y O a O a x2 I For ANY REAL NUMBER A

THAT is IXy Eden x a x2 i Xe1128

Next We show Aa E 1,01 11,0

WEDO SO BY PROVINGTHE CONTRAPOSITIVE STATEMENT

IF 18,41481 1,01 11,078 Then x y 4damAa
Case 1 X 8 1,1 S Then X I 0

Set a 111 ER

Then afx2 1 1111 x2 i y I Y
Titus x y 8 x a x2 I XEIR

Therefore
XY E IL Aa AaI

Case 2 X E 1,1 S AND y O

INTHIS CASE X2 I 0 y
Titus x y 8 x x2 i Xe IR A

Therefore x y 4 InAa
Therefore

deaf x a x2 XeIR's 81 1,0 11,078 a



More GENERAL PROPERTIES OF SETS WHEN VERY LITTLE OR NO
INFORMATION ABOUTTHE SEIS IS KNOWN CAN BE PROVED USING SET
DEFINITIONS AND LOGICALLY EQUIVALENT STATEMENTS

ex Prove DEMORGAN's LAW IF A E B ARESUBSETS OF SOME
UNIVERSAL SET U THEN

AUB A n B

Proof Assume A B E U

Then AUB U AUB

x xen n re AUB

x xen n I XEA v xeB 8

x real n real n HEB s

x Heh an yea n xen n xeB

x xenia real n real n lxeB

x xenia real's a Ex real n lxeB s

N A n U B

A n B
A

ex USE DEMORGAN's LAW AUB A n B To REWRITE

a A n B I n E Fut
b AUB Auf Inf
c A B A n I FUT

PLEASEREAD 8.4
YouWILLNOTBETESTED

ONITS CONTENTS
min


