1.3 Infinite Sels.

A set 9 is denumerablf

if there iso bijection
f:N—S

If we write Xo 2 fﬂ'l '

fov all n=1,2,...., 1hen

.S - "Xn.‘ “".7'014»'"}

wt\eu X; # % d it k.



Ex* -S"Mé QXGMP'QJ,

The set E = {ln: n € N}

04’ even natvrel mm-ber.s

s denumerchie.
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So is P: fz";,s, 7, H,...}

(U\e set of prime nu:mberS).

pz2, Pu: 3 paz 5@ etc.
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U“"ﬁ this melkwl, led

le nl 2 wvalve a.ssigneol
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Thvs ‘F(l,u):l 'Fh,‘na- 2

'F(Z,al"‘ 3 P(.‘” s Y

. Fou 0y =10,

f Pirst 2 do‘bjana‘s .
Pra, = 3

Sum o

- 142 =3

Sum of k diaﬁgnds 33

1+ 2¢ 3#...4"( - k(Kq.} |

‘P(k,l) : k(k-n).
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W@ see that the endpoints of
(m3 n-1)-th di&ﬁona‘ are
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M'.'n-tl) 0nd (m.'.n‘.' ').
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Observe that as we move

along the path, f(m,n)

inCreases by 4 with eoch
Step. Thereforve
FENAN = N s 140-2
and onto

It ‘Fo“ows 1hat 'P }‘f‘l»-‘ aw

inverse 9 ‘N— Nx» N ¢thot

18 also [-2o-] and onto.
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Idea : We have « path

h: N— Q1 that ress
throvgh all volional number
We Shovld delete all

raotional numhers that

already occur ~ on the

li sd.



L

TN
56 54 4
%‘l ‘%7 -g-x ‘.;-
I Y
-!,-l %-3 -?—5 .'.f..q %,,
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Thus‘ we¢ abtain ¢ function

H: N — Q' thal is 1-te

and onto :

Hoys 4 W= &
He 3 Hffs“‘%
Hiay: 2 Hears 3
HMH% HGio) = 3
‘“5,-.-_."1 Han = 2

ete.

H(c.)-'-‘-E-1 Homy: 3



Thus, the 'FUhciich“

H: N = Q' pravides 6 list
of oll posilive rotional
numbers such that eoch
rolional number exactly
once or the lisi . Thes

H is l-to0-1 ond onto.

Hen(e Q* 'S déenuwmercahle.
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17.7
This is o lisd Q: of all

ordeved pGirs of poSi'livt

ra{‘wnsl numhefff, . We

+ .
conclvde Qz is olso

deumevable Leiiing Ry be

the k-1h element of this

lisd , Consider
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Sets can be arbitrarily

large: Foy ony sed 5' ‘Q{

6)(55 be the set of al
subsets of S.

Cantor's Thm:

There does NOT existo

ma p f:5 — F(s) that

is onto.
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‘Proo‘r. 5uppbse
g: 5 — B

To M.

‘s G surject
“ vhset

Since f (x> s G 3

of S. ?ilhe'"t’f’;x_-,f.‘«b'glow?:

frx) ©OF 3 does net

to
helong to ().

]):5)(651 xé‘?lx'}

wWe let
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5 hoas 3 elements

F(s) has & elements .

There does nol exisd

fa 5Ufjel:'tion {rom

S ento F(S).



