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Homework 8

4) Traditional Proof that V2 is irrational

Pnof_ - (By contradiction)

suppose there exists a
, b C- I s. t . I= % .

( Nz = E.)
2
→ z= Is

a 2=262
.

both a Eb are positive integers
then tree exists fine pair la, b) with the smallest value of atb .

WLOG ( with loss of generality )
- the above pair has utb as small numbers

Intermediate needed fact : the Square of an odd integer is always odd
odd number = 2m41

②met )> = ¥hÉn -11 → odd integer .

even

Corrolay - If az is even, then a is even .

Hence
, iyon can write D= 2h for In c-I .

②n)2 = 2b
2

2h = bZ

Hence b must be an even integer , let us say b--2m .

(2m)
2
= 2h2

4m 2 = znZ

2m¥ n
2

So
, (m , n) is also a possibility
men = (atzbJ_ ,

which is less than (a)b) ,
-¥

(2) Geometric proof that V2 Ii irrational
second Proof ( Inspired by Geometric Pwuf ) . - Using Algebra .

(Zb- a)
2
- 2C a-b)2

452 - 4bar ta ' - 2 ( AZ - Zab + b4
462 -14bar +of -2.ci#b-2b2b2-az
Algebraic Identity : ( 2b-a)

2
- 2(a-b)2 = -42-262)

suppose that there exist integers a and b such that of-262=0
,
then

let (ais) he the pair with smallest sum (a=b) .

Define C= 2b- a D= a-b ,

CZ - 2d =D

But Ctd = 26 - u ta-b = b < atb -X.



(3) Convert the following rational numbers into a simple continued function

14 2€ = ' + ¥-3
(b) 3,2-9 =

1
+ 2¥

µ, rut = "

1
Proves thatE is irrational

is) (N3 =

Hz!?⃝
1

This is irrational
,
thus proving the sum would be irrational


