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D ~ ite statement
format

as if A then B
.
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& State A
.

③ unwind what A

actually says
⑦ Creative step :

⑬ Am B
??

⑮5 State B

Ex
"

x Fy = yy composite
"

↓ modify
If x,y are positive integers
and *y, Then y= x



composite .

Proof : scrotch :
--

Gwas x17 need to show is

yex composite
Idea : y

- x2= (y- x)(y +x)

Need Yes I , and Las divisor
bi (b < y 2x2

iry : -X or b= y +x

I
Need ky -x < yax

d ↳
Know x+ 1 <Y Ex< ((x)(y+x)↳
Subtract / < y-X Idea i
Y both
from 1 y+Y↑ -S multiply hote



↓ &
Side by

Y - Y=
why Ky + x ??

OK

X positive , so Apo=
ex
xx) = y3 + x = 3

=4
+94,431-

If x , y positive integers

and X+ 1 < y , then
I

is composite.

Iof:g,
& Let X, y be positive ints

with x+< Y.



③ Since x positive , x >0

#11 . Also Y

32(b)x71)
so⑬

in particular x +y
3
, 4 , so

!
Also , x+1 = Y

Consider b = y-y.

Notre bly** 4k
2= (y- x)(y +y)
-

S ↑DY " ↑
integer
⑮②kb = y- x ok (

③ kx +y ok a

multiply with side his
Y-X 30 to get



b =y- x> (y -y(y+x) = y2x

:= ye * is composite .

Ex· An integr is odd

If and only if its negation
isold ,

Note A B is equivalent

to At and A
= -

Perf : For x an integer,
is odd < -X is oddY -
-

A B

AB : Let x be an odd

integer, Therefore there's

an integer t so that



X = 2t+ 1,

- y= 7t - 1

I - 2+- 1 - 1 + 13-m
-2t -2

2(- t - 1) + 1

Since + is an integer, so

-y = 2st) , -
S = - - art !-X is odd

,

LEA : Let -X be an

add integer , Therefore

There's an integer t So

That - x
= 2+ + 1

There fore X = - It - 1



21 - t - 1) + 1

since s : -t-1 1s as

Integer,
-X = Ist sodd,

Notic : X= - (- X) , so can

just apply A =B argument

to Ex

56 We've seen what's
-

involved in proving

if A tran B,

How about disproving one
-

#



If A trans

E impossible
FT
FF

So to disprove , just give ar
example where A is true
-

land
B is false,

counterexample

Ex) Disprove :
-

&

Carb, 15 p anda are prime,

then ptq is composite

Fale : p
= 2 , a

=3

(b) If a ,b are integers



and all and bla,
then a= b.

False a= 2 b = -2

2) Far x an integer,

X is positive x+ positive,

Ell alwaysNrue
(E) false ,

when x= 0

(d) If p is prime , then

211 is prime.

p
= 2

,
3
, 5 , 7 ,

11

2" - 1 = 2047 = 23 x89



(2) A positive integer is a

palindrome is it reads the
same forwards as backwards

111 22 2772
1/

11 . 10 "2 : Il 2 . 252
1331
-

11 . 12/

All palindromes with at

least) digits are multiples
of 11.

Ease : X = 111 = 3 *37


