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This is 92.3 6 and it is assigned

Eye

means there is
no bijectionbetween
a finite set and
a strict subsetofthat finite set



IN 2 3,4 IN 1

N and WE havethe samenumberof
elements

Bijection f IN IN 1

ten nti

Proposition If BEA and A is countablethen B is
countable

Case If B is finite then it's counable

Thus we can assume B is infinite Since BEA
then A must be infinite Since A iscountableby
hypothesis then ANN Thereforethere is a function

f IN A such that f is a bijection

A f IN fin f a f 3

notation x fli

A 21 22 23

Since IN is well ordered there is a smallest m

such that an 13
n an CB EIN

Let me be the smallest such that an GB
Yet man bethe smallest such that an EB

E NSM NEB C IN

Yet mz.SN bethe smallest such that In EB



Claim B am acne ten i

For contradiction suppose B Rn Rnz

Clearly B Erm Ana becausethey werechosen that way
Thres theremust be a bEB such that b In for

all it IN Since DEB then be A and so there

is k such that b Rr

Case k R or there is i sit Mi g Kami

If KLR then

Let me be the smallest such that an GB
wouldimply Mikk contradiction

If Rin Skari then

Lethi Mi bethe smallest such that an EB

an ii
m

Thiously not finite so need to show IN IN
is countably infinite

Let f INX IN IN be given as

f n m 2 3



Claim f is an injection ie one to one

suppose f nm f r s Then

2h3m 235
Claim n r and m s Why

Case n r Then 2n r 35 m

since nor there are some 2 shere

Thers 2 divides 35 m

so 2 divides either A or 3

which is a contradiction

Case man Then 2mn 3m 5

same argumentgives a contradiction

Cos mar 2 1 35
m

so S m

Ref f INXIN IN

f nm 2 3M

Define B f INXIN so filNXIN B
is a bijection

So INXIN NB

since BEIN That B is countable
so INX IN is countable


