
4. 12

Claim wt n be any
int . Then n . (at it is

even .

terns : integer
✓

even → div . by 2
→ ✗12 is an integer

EI

n n cut 1)
2

is ncn + 1)
2
even ?

0 OCD = O T

3 3131-112=48 T

- Z - 21-21-112=-2 T

easy special cases :

n is even . n times anything is even .

n is odd . So ntl is even
.

wait ! that covers everything .

Proof consider two cases .
Case 1 : n is even .

statement reasoning

n = 2C for inte by det . of even



n (ntl)
'

= 2C (ntl)
2

by subs .

#t)ia sums , prods of int sane
ints

tZ is even we gave a way towrite it as 2k for
-

int
. £ ( it is cent 1)2)

Case 2 i
n is odd .

statement reasoning

ntl is even n is odd

ntl = 2C for int c det .
of even

n (n +1)
2
= n (2C)

"

subs
.

, algebra
= 2h 2 C2-
→

n2I is int . Sums
, prods of ints

are iuts

n (ntl)
2
is even by det . of even

since n is either even or odd, and in
both ncht 1)2 is even , n (Mt 1)2 is even .

☐

Proof by cases : if it is useful , split your
claim into cases .

- prove claim in each case
- ensure treat the cases are exhaustive
(cover all the possibilities)



(4-13)

Claim let ✗ be a real number . Then
- 1×1 ≤ ✗ ≤ 1×1 .

terms : absolute value 1×1 = { -✗
if ✗< °

✗ if ×≥0

Proof we prove by cases .

Case 1 : × ≥ 0 . See complete notes 423 .

Case 2 : ✗ < 0 .

Because × is either 70 or co
,
we proved

the claim . ☐


