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Mathematicalproot a logical set of steps that

validates the truth of a general statement

beyond any doubt

Hypothesis
is always true
comes first in the statement Denoted P

Notation
implies 7 there exist

E is an element of X there doesnotexist
I is defined to be equal to V forall

Truth Table P Q p a
T T T
T F F
F T T
F F T

DirectProof i use theorems Axioms to prove the
conclusion of your statement is true

claimThe sum of an odd and even positive integer is always

odd

PI let a be even and b be odd

A 2h and b 2M 1 where m uE It

Atb Zn t 2M I

2 htm 1 Which is odd since n m C It An

ClaimThe sum of two even numbers is always even

PI let a b be even

A_2n and b 2M where wenEZt

Atb _Int 2M

2 utm which is even since nmEKtAn



2 utm which is even since n mEK An

claimshow x E f E x'tax

Ad xt E f EP It ax at at
Xdtax ban

Proof by Contradiction Assume iQ show contradiction of P

Contrapositive Assume the second part of a statement is false
and show that it leads to a contradiction of
the hypothesis

If D Q then 7 Q IP

claim If integer n is odd then na is odd

PI Assume to the contrary ht is even
Then n2 2b where be7L

n n 2b Af contradiction since we know the productof two

even numbers must be even

Thus if n is odd n2 must be odd

Claim Show M2 is irrational

PI Assumeto the contrary M2 is rational

Then JpofC7L worth gto sit if Pq irreducible

riff
PI

2 Get

p2 2ft Thus P iseven
Then k 2b BEN

p2 4b2 242
25 92 Thus 9 is even Contradiction

The quotient of two even numbers can be reduced

Thus M2 is irrational Dah



Claim XXER sit
2 I X

PI Assume to the contrary 3AHR sit If I a
a

Then
µ a 2 It a
I a at 2 2a
D a2t3a3
a2 sat3 0
a 3 2 FIR Contradiction

Thus Baek SE 1 a

Counterexample an acceptable proof that a statement is false

If ncK and m2 is divisible by 4 then u is divisible by 4

PI let a 6 47Then
nd 36 6 V 5pm

But n 6 is not divisible by 6ba 6 36

ProofbyInduction
Skeleton

Pln
Show Ptt true basic step

Assume Plk true UKc set
Show P Ktl true using the Hypothesis Assumption from

Thus by principal of Mathematical Induction

Claim It 213t it h l t ht n l t t 31 2 1 n2

Pff Pln 11213t it h l t ht n l t t 31 2 1 m2
PCI 1 12



Assume Plk true V KEN

It 213t it K l t k t K l t t 31 2 1 K2

want to show PIKH true

1 21 3 t t K 1 t k t KH t k t K l t it 31 2 1

It 21 3 t t K 1 t k t K l t it 31 211 1 KH t K Rearrange

Kat KH tK by Hypothesis

K21 2kt

htt 2

Thus Since k is arbitrary plum true KKCRt
by PMI PM true an

claim 3247 is divisible by 8 the N

PI Pln 34718
Plo 30 7 8 V

Assume Plk true bKEN 32kt718
Thus Fae Kt St 32kt7 8A
Want to show PKH true 34kt 718

32kt 7

32k9 t 7

ga 71.917
72A 631 7

72A 56
819A 7 V

Thus Since k is arbitrary PIKH true bKERT
by PMI 3247 is divisible by 8 the N Bag


