
 
CHO PROOFBY CONTRADICTION

ex Proposition THERE Are No whens a bek suchTHAT Sla t 876 1

TRUE FALSE THESTATEMENT MUST BE ONEOR THEOTHER

ProofBY Contradiction ASSUMETHE STATEMENT IS FALSE
FORM LOGICAL ARGUMENT TO CONCLUDE

SOMETHING KNOWNTO BE FALSE CONTRADICTION

THEASSUMPTION CANNOT BE FALSE
THEREFORE ASSUMPTION IS TRUE

Proof ASSUME THERE Are INTEGERS a b such THAT Slat 87b 1
Then 3117 at 29b 1 AND Hat 296 13
Since 17 at 296 ER IT FOLLOWS THAT B E K
THIS CONTRADICTS THEFACT THAT V3 IS NOT AN INTEGER

THEREFORE OUR ASSUMPTION THAT ARE INTEGERS a b EK
SUCH THAT Slat 87b 1 MUST BE FALSE

M

EMIN NeverTrue

P NP Q n Q ARE LOGICALLY EQUIVALENT

CONTRAPOSITIVE

Qu Q I P P Q P Q Q n Q P Q n Q
F F T

Qu Q P T F F F TEI I E F F
Fausto F F

Def Xe IR is national if X E For some a b EZ

THE SETOF NATIONALNUMBERS IS

f x EIR x E with a b eh

X EIR IS IRRATIONAL IF X E For ANY Ab Ek



EX THEOREM V2 IS IRRATIONAL

Proof ASSUME ForTHE SAKEOF CONTRADICTION THAT VE GO
BY DEFINITION V2 E
WITHOUT LOSSOF GENERALITY LET BE REDUCED

IN PARTICULAR A ED ARENOTBOTH EVEN

Then V2 E VEb a 2b at
THUS a IS EVEN ANDSINCE THE PRODUCTOFTWOODD NUMBERS IS ODD
ITMUST BE THAT A IS EVEN LET A 2X XEK

Then 262 12 5 4
2 62 2 2

Thus b is EVEN AND so b MUST BE EVEN
let b 2y Yek
THEREFORE BUH A E b ARE EVEN AND IS NOT REDUCED

THIS CONTRADICTS THE FACTTHAT G IS REDUCED

THUS OURASSUMPTIONTHAT VIED MUSTBE FALSE
THAT IS VE IS IRRATIONAL

M

EX THEOREM THEREARE INFINITELYMANY PRIME NUMBERS

PROOF ASSUME FRTHESAKE OF CONTRADICTION THAT THEREARE FINITELYMANY
PRIME NUMBERS P Pa Pn E IN

Set a PPa Put 1 E IN

LIKE ALL NATURAL NUMBERS GREATERTHAN I A HAS AT LEAST 1
PRIME DIVISOR SAY Pk
Then a P X For someXEIN

WeHAVE Pax PPz Pe P Pia Pat I

x PPa PiaPia Pat I

I X PP PaPa Pn E K

But I cannot BEAN INTEGER I
am



PROVING CONDITIONALSTATEMENTS BY CONTRADICTION

Prop P Q

Proof Assume P Q i.e Pr Q

am

ex

Proof Contradiction Assume a b PositiveREALNumbers at b 2Vat

Then Vai 2VIVI V5 O
THAT IS Va V5 0

ex

Proof Contradiction Assume a e Q and ab Q and be 0

BY DEFINITION a AND b My Fan some PG M R Ek

Then ab
Iq Mp

Sincepm quek We Have abed a


