
 
CH5 CONTRAPOSITIVE PROOF

P Q IS LOGICALLY EQUIVALENT TO NQ P

CONTRAPOSITIVE FORMOF P Q

ex While THE CONTRAPOSITIVE

IF IT IS PAWING THEN I WILL STAY INSIDE

R s as R if I Don'tstay INSIDE THEN IT ISN'TRAINING

IF You Are Not A USCITIZEN THEN YOU CANNA RUN For POTUS

I C R R C IF YOU CANRUNFOR PRESIDENT
THEN YOU ARE A US CITIZEN

THELECTURE WILLBEGIVEN ONLY IF THERE AREATLEAS 10 PEOPLE THERE

L T T L IF THEREARENG ATLEAST 10 PEOPLE THERE
THEN THE LECTUREWILLNOT BEGIVEN

ex

at be means Ine K be na
the 7L be na MAYBENOTSOEASY

To WORKWITH

Proof WeProveTHECONTRAPOSITIVE STATEMENT
Assume a lb That is b na Forsome ne k
Then be nac and
Set m ne e k Then be am
Therefore a l be



ex Proposition Let a bell If Both ab and Atb aneEVEN
THEN BOTH A AND B AREEVEN

Proof WeProveThe ContrapositiveShamed
ASSUME IT IS NOTTHECASETHAT BOTH AAND D ARE EVEN
THAT is a is ODD on b is ODD or BOTH

WeWILLSHOWTHAT IT ISNOTTHECASETHAT BOTH ab Atb ARE EVEN
THAT IS WEWILLSHOW THAT ab is ODD on Atb is ODD forBoth

CASE1 ONE ODD ONEEVEN
VLOG ASSUME A IS ODD b is even
BYDef a Intl AND b 2m For someR.MEK
Then atb Intl 2m 2 ntm 1 24 1 y ntmekTHEREFORE A tb is ODD

CASE2 BAHODD
BYDEF a 2nd and b 2mtl For some MNEZ
Then ab anti 2mn 4mn 2m 2n 1 2 1 X 2mn m NEK
Therefore ab is ODD

INEITHER CASE IT IS Not THECASE THAT Bolt ab AND Atb AREEVEN M

ALT Let a bell If Both ab and Atb ane Even
THEN BOTH A AND B AREEVEN

DIRECTProof ab 2n AND Atb i 2m For SOME M NEZ
a I a 2m b

25 2m b

2n b 2m b

sincePRODUCT of 2 add s is ODD EITHER b is EVEN
on 2m b is EVEN EITHERWAY b is EVEN
A SIMILARARGUMENT SHOWS a is EVEN



5.2 CONGRUENCE OF INTEGERS

Def Two integers a b Are congruent modulo n if n a b

ie adb Avsm MMMMM ÉFnWHENDIVIDED BY N

Written A Eb Moon

opposite a b moon

CX 24HourTIME 13 I 1 MoD 12 12 Hour TIME
21 I 9 MoD 12

3 1 man 4

ex Proposition Suppose a beK and nelly
If 12A 126 moon
Then n V12

Proof contrapositive Assume n 12 That is IXER 12 nx
THEN 12 a b nx la b Set y x a b Ek

12A 126 ny
i 129 125 MoD n

my

ex

Proof Direct Assume a b Moon and CE d moon
BYDEF a b nx and c d ny Fon some XYek
Then a b tnx C dtny AND so

ace btnxlldtnylbdtnlbytdxtnxyl.sek bytdxtnxy.cl Then ac bd nk
Therefore AC Ebd Moon

an


