
Proof Selection

* Direct Proof : to prove A B when it is straightforward to go
from A to B ,

and A and B are simple to define.

* Proof by contrapositive : to prove AEB ,

where either (i) A is

"complicated" or B is "complicated" but not B is "simple".

* Proof by Contradiction : is used to prove existence" idoes not exist"
OR "uniqueness" is not unique" .

* Proof by Induction : any statement that can be indexed by
integers ,

and is true for all integers after a certain point.

Ex
. 1 . Prove that 2 + 3 is irrational. You can assume it is irrational.

Suppose 24 + 3 is rational number,

2π+ 3 = t for some a. bETL
. b + 0
-

Then 2 = % - 3 = A3

T=
Since a-3b is an integer, 2b is integer.hence abb is a rational number,a
:IEQ
We have a contradiction

.



Ex .
2. A B

Prove that for all integers X . y . if (X+1) (y +1) is even ,
thenx is odd or

Y is odd. - B - 7 A

Suppose that neither X or y is odd
,
which is both x and y is even

X* = X . X is even since aproduct of evens is even.

*+ is odd since event odd = odd.
-

y+1 is odd since even-odd-odd
-

(X+ 1) (y +1) is odd since product of odds is odd.

Thus (X+1) (Y +1) is not even.

Ex . 3
. If dia and dlb , then /ca-2b)

Suppose a = dn , nETL

b = dm , meT,

a- 2b = dn - 2 cdm)

= dn -d(2m)

= d(n - 2m)

NET , 2 m EX
,
En-2mEY .

d I A- 2b is true. P



4. c) (i2 = n(n +1) (2n+1)/6
i= 1

Be smallest possible n ?? n =

1

Left side (CHS) [F = 1

i=1

RHS 2.
=

: Be done 12+ 22+...(- 12+ 12
K -> D

IH assume j2 =
k (y)(2k+ 1)

S G
i=1

we wank
to show (WTSY

⑮
l it =

(k + 1)(k+2)(2(k
+1)+ 1)
-

6
it

= (k+(2) (2k+ 3)
6

↳ i2
- &i c

i= 1

By H
=
Hiy(2k + 1) + (k

+1)
G

-

In (2k+1) + 6 (k+1)
G

=
(+i+1) + 6(x+1)]

= (+) [mk+5]



-

(2+1) (2k +B) (k+2)/6

(2+2)(2x +3) = 2k2+ 4k+3k+ 6

#+ rational number is irrational
.

-u

P7 q
(a) direct

add
Y results

of sum
& + rational is irration

"If rational
number"added to E

then result is irrational "
-

start- addony i
rational number

to

- *

end - to show sum is irrational.

note : for this a we'll assume It is

irrational is proven.

(b) if the sumof result of
the

rational
addition is not

rational

then rational number
we did not add

to 52-
attempt
-

assume ↳ = & +

not rationalq
??



(C) Contradiction

Assume &2 + rational
number

and result is rational.
-

D
52 + 1 I M

Y
q

- E = m -
g

-
↑
is rational

But Ja is not rational !
CONTRADICTION


