COuﬂiObiLig

How d» eV Precfsehd describe. the  intvihgn et thege ae more il
numbers  than  integer?

When do we coy that +oo inhnite s A od B hgve the same

gize!

Def (Guen two sek A and B, uwe say that they hoe the same

cordinality and write |p) - 1Bl € thee & a bijeckion fom A to
B.

For QXamF\z C\z\l-122) . Ma_n)\n% eadn x in Z o 2x J[e,u.s e bﬁedio»
)
{28 J 1&62}
Ty showing  that |Z\ = IN].

Def A st A is countably iofinte i |Al- INI.
A seb A s coondably i it e fnike or wun.faﬂa infaite .

IN% & covnteHle- We can nomber Ham o4
(0,0), (1,0, (0,), (2,9 , (1,1, (0,2,

(4
®
-1

[ } [ ]
12°H'1

We

Notz that we Con compoe bijeckions 4o eeade new bijeckions
= 2% countobe.

Moe g:wdla, i Aaod Bar c,ounl’aﬂg,) ten AxB & countsle-
(Exterds o carkwan product of @ finite nwmper o covndably sels)
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Det

5

\s Q c,ounl?wbl.b?.
kb <obhrer to %ek a lc\'dechbn from ® b z*.
Bow would we do this? Not ell (a,b) Co\'\’%\’)oﬂJ to o dishnt 7.

We can cosily contbuct an injechive fonchon: ® —2? 53 vagpicg
:P/aL in lowat form b (p,cB.
= Thare s a oOre-ong funchion  from Y to N.

(composing  weith  brjection)

let A ard B be sebs. W write [AlIL|El ¢ Hee s an injectipn
fom A 4y B

So IRl INI.
We dso have IN| < 1Q] - (idantty magping)

Con we ctonclvde tat tuw is a hJ‘u,{-;bn?

[ Condor- S Jurider - Berasbein ]
Thee & a (oc'l'edlbn from Ato B £ ad ord.g i there & an l'nl'ec,h'ofl
fron A to & and an injechon fom B o A
That =,
Inl= 1ol i Al < 18) and |B) < |A).

poof * et £ A-B and g:8—R be one-one

(onevder a directed 3rg]ah where wlge& correAPmJ to funchenal \gluet-
(a— 8D ard  b—egly) Wejust wonk a perfed makhiy

Consider  infinfe chaing  obtained bn& ‘fOUOwl'ﬂﬁ, the gsous.

one-oe = eoch modg s in @& pnque chain

A chain either stark af gn A nde,stark ot o B node, or <tprk

nowhee (doudly infnie /eyclid) — bypes A, B, and C.

h cowe C, just pick all 4o edges N one duirechon, say fom N W B

n cage A, gust pick all e edges fom A o B.

hcose B, jot pick all the edges fom B b0 A
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Thg Fiks @ [:ru‘ed‘lbn.
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Def-

So,we Vove that |Q[= (NI,

'n'w.aei'So(laU-ﬁ'nﬂzlergﬂa strings made of [A-Z] is
Counfu”ﬂ Lﬂ‘ﬁ’ﬂlfﬂ :

The wopping SN oheein we cosder @ch clpment of S 4y a

wmber jn  fase 27 i o9e-0One. We shovld omit zew and comider
[A-Z] o4 the mon-zeo dgik.

The mappig  IN =5, ni> A" s alw  ore-one -
= |sl= INl

let S pe the s¢¢ of all a‘rr(zthﬁela Long la{narg skn'nﬁs- Pove that
IT) = IR

Show that |R?) < |R).
(b“euhon \a& ini‘erleav{na, i_rrhﬂib Sh’mas\

IRi<1B] # thee i an injedin fom A to B
Equialenty, vsig the Axiom of Choice, fhum is a sujection fom B fo A-

A i copntable f it is bt bub not wuﬂi'abld fohnite -
Ecc,xivalm;l'la, thee € no Sug'ed'\'on fom N A

How do we show Huat sOme:Um'rg, s uncouniable?

We shll poe 4ot P(N) s vncontsbs .

Lapawers«zl’
Take any Anckion  f: N — P(N)

We can thnk of any element of PIN) ot o Countubly ifine birafy
sin'«g-
Make a binary tde whee Ty - ¥ jE£L)
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Now, corsder the diggral of the toe ond Hp # That is,
onader e set S here 1S P i EH).
Due 40 the rature o o congtuchon, S +4G) for ary i.
(t Affers at the (™ posibio)
=l s npt a suejection.
= PIN) is uncoundaly.
Thie madhed of Fmaﬁ ie kngwn g
Candoc's p.-.,ﬂorawwon Degument-

More 80‘Wxa.9-1-3, Yure is no onk0 funckion #: A—P(A) bor @y
sk A
(Sinbdy corsder tho st S~ $xEA : xdf6O8 )

Siace. |R) = |P(N)|, Ris uneovntaloly .

We dencte %éxiomma;mh@ocwmb&mm cordinal sy

ot P(p(--PANY-Y.

m (Z‘sc = "?I)

Ao Hure iodemediote infities behoeen 3y acd .7 This & known

ap the conhnpum ln&roﬁv%is
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