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{%1 Countable ¥ Uuncountable Sefs
OR: Poes co = oo +1 ¢

Why ?

o Bac[,(S\/ouM ﬂcor count LVLS
o Undestanding sefs ke N, Z, Q_, R, ...
o Badground for computabddq  (vext lecture)




Mawm. Queshion : When do two sets Laue e
Same Size (= “cardivali") 7

Fonte sefs - Eosy !

Two 7['4’\0@ sels have sawme size if‘\'[,\c(,\/ ele menls
Caw be pawed up with o biedion

Defu A funkiont A>B s a
oijection if f4s bobh
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f1s 1-1 = |A] < |B £ 1s outo = JA) 2 IB|

+ 15 a byedon = fas 1-1 Lowto <= |Al= (B

Uo_l’et EUe\{lj l—qumwﬁm’l has an mvevse 'f-.wdiow.
The wmvevse o{l A bijec('iom s aleo a b{)euﬁm.
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What aboui’w;jz 25 7 (N, Z, R =)
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DﬁQMW . A sel' S 4s countable »{,F d a bcjecﬁm
betweenn S and N or sowme subset of IN/
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What about” @ (vakiovals) ?
Sumilan o N)(/\/ . ewevy vahoval g = % with 3(0\_(11“&)

S we an thank of W as a subset 0F VA
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’mea/&/\ [Caml'of *&/nshisfi / Schvo dev - Beﬂ\shiu]
jF 3 ";"‘j@oﬁmﬂ f:A—=B8 and urjecion g: B-A e
J bﬁjecﬁovx h: A=B

We've shown

wijedion ~F Q —N

wjetian g: N —=>Q (obviovs siee N=Q))
Hewee 3 bijedion h:@Q—>IN
So (@] = INI



A {O)”*: set of all O-1 strungs (of anylewgtle)
~ bvwuwvedleas: £,61,00,0,16,11,000,00, - -
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Wha aloout He veals, R
Nole: 3 mﬂmte(ﬂ many rahovals betueen a_\ﬂﬂﬁuo veols |

’ﬂ,‘eomm: K*LS qmcoum‘l‘a‘o\e —wf:u,l', SO 13 [0) 1]

Rﬂ)p ’ Rj contvadichowt, LLSCWS ddagom[izalﬂm
dUpose (G\/X Nk [0,1] 4s countrlole .
Then it cam be evumevated as follws -
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L Cantor
jt(_O)— 0. 3+255. - - A//D_t—g._a‘,\j re [0,1] con
SO = 0-8393F8 .- - b it as an ifinte
/f(z) - 0.199 99 .. - deuamal ("‘O{'ﬂiliwgzeroQ;
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R@F ’ @j COV\(T(adi(X‘\lN, \LSCWS d(}qgona(izalﬁm
SU\WDSQ FMX (lak [0, ] xs countabole .
Then ot am be eumesated as ’FD\\AUUS ;
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f0)= 0.3%255. - -
j;((\ - 0.898%8 .- _
/f(Z) - 0.199 99 . _ _
£3) = 0. 1285 .- -



Power <eks

Dehy : The powesset of « seb A, dendked AC(A),
0 the set of all subses of A

P A s fmite, we've seen Aat | P = 27
what aoadt wmpmte A 7
H’ow (4,\66, 4:5 /}OU\/ ) ’

Mole = PIN) contamns rufiuite. sel suchas IV,
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Acwally, [P = [R] I
?@F - We gwe m\jaﬁms ,JL: }'D(N) —9(0,{_'12( 3 01> )
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Cyevcise : Show tlak |RXR) = (R) (or 1[0, 3x [0, 1= ”‘J"]P
(Meed o _find wajeckion - RxR— R)




The Cavitov Selb (a weird uncountalole set)
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Y3 2/3
Y9 29 9 %9

- Shavt with [0, 1]
- vewmove (/3,%43)  [open inkevwal un center)
- ./e‘xca‘t \/e.owlsi.\/eb oW\ /ew‘wxi.\/ﬂ WIVQLS

C:= { xe [0,1]+ X 45 vk \/e,w\oveat}

Measswe of - 1 =5 =(5) = - =3 —~ =0

Bk C as vor emply |

£.g. C contawns endpouis £ 0,1, 5,%, 'k, 25,70, 3s,... §
Al Contonins (€.9) Y = 3<% 3> P75 h i



Theovem : C in umcountulde
R’lof . Weds any Ve [01] 4n {'evmg

5,3- —= 0\ = 0.0222 - -_
2=-02 = O l22Z -—
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Fi«s\' ot removes ol numbers O | xxx ..

Second (ut " s “ 0. Olwex - - B¢ 0.2\ xxx...
... oumd so on
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of O's & 2Z's

Now defime smjedion +:B11— C by
(0. too1110... )y = 0.2002220..
Swe dswn C < 10,1] vwe have |C(= [Tonll



Odevs of JV\(QMLU\,]

INl = . (Caeph-zero”)
IR| = [P = 2% = € (Cadimlityoptie

continumm” )

Hijlzser osders of wﬁu\d{j - H, P, -

Conbiiuumn MPD’“’\QSLS - d, =€ , e, tlees
hothing between [N armd IR |

Godel [Cohen - Conbinuum hy pothesis 4> tmdeperent
of the axwoms of set reovy




