I_)S."t:—i We say +hat A and B can be pu+ @

3, =1 Cor(C-SPOV\C'QV‘CC/ or Shat A and BB

have 4he same cardival MumLel’/ SO L
A and B are eq'u’l\lale,n+ (ANB) T F
Hhere  exisds L1A> B 4-1 and onto.
This relabon sotishes ;
(A) S s iblegtsae
A~ A

L Ao A
F(x)=x s 4| and snto,

(l") T4 s -S:jmme-\v?c.t

Tt A~B  +hen BAA.

P GEOA n R 10 -l aad ceadv . Jhere
exis+S +the Taverse ,F,,,C-Hon of +F, denoted
as "F_li B=2>A which is alse 11 and ontfo.

() T+ s transikive 5
TE SN RE and B0 dhen AT,
tndeed, if F3A>B s (-l and ono ,
and 3:B>C s - and onto  Haen +he
CDV\nPDS?F.on‘,
34”A"7C W el Pk

Anj relahon 5“4"'5{":"3 (a)/ (b) and (C\

i5 Gn cgu'n/a‘en—‘— relaton -



D aho .
C‘p +’ B % Fgr an ros‘l"HVe a‘f\“‘cjcr n,
we A@ﬁnel

J;\.': ‘{'4 2/»',"5
R e {f, 2,3, 7).: fSc’f— OF q“ 'POSH"NQ—

numbev’S
() A fdie i1

AN‘J’& 3 “Fb/ some VL
(b)) 45 jmfiaide

W A is vt Laite

(C) A s Céun“ab’g l.F A~T

(J) A—',s ur\Coumhb’e 14: A ‘< /\Cl.“"AC/ «f"n}‘l'c,
no r CoUn‘{'aL,&

(C\ A s 0‘\’ most cmm‘hﬂui .’f Ar IS

'an; "'6 4 COUA+QL le -

Ex iobek . A {0,!,",2,o2., 3,—3,-.-3 . Shew
‘Hna+ A 'S csun')rnue y
Poo b2 the fonchon
/F'. A— T 8NCV~ 'av

R A . Y 5
e e R IR L § ¢
lz}%Sg?

Since A~NT =2 J~A  we can alss Quswer Lj

vin £ TSA, £(n) = Nf2 , n even
0 ) ) t.-ﬂ.;:!., n odd .



Note The ?/cv]oqs cxamplc Sﬁows @
that av ,’A,Fni-l-e set ca n bc cqru‘l\la‘e"“—
"[‘D one (xe ,'4-5 F rb?er Sub$e+5. T‘«.'.S

1S wnet Fossible {:0/0 Fnite cet

DC'B";‘H““ : A Seiuence. ?S a *fvnc‘Hon de{{ntci
oN :)—‘.

’F(V\):: xn/ n=1,2,...
Tl’lc e'Cmew\"S 04 {)(n’l, C G VQP cq—\- '

Cmmhublo. Set- Can loe, a /y-qanA N a

Anj
> e%u&n(e 3

Theorewm 2.3 - Evzv:l fnJ(;‘an, suksertt o{-q
' S

TR AL R e countable (i'C-)
"countable Sets (eFYCSen+ +he gmq“CI“"

infaidy" ) .
?vooe ) PP sle

Acange +he lewwents  sf A

EC.A/ a./\A. E s .\A‘Fn’\“’e-.
n a Seguent< {K"?l

Q.F J;s%nc"' C‘CMC«/\“’S‘O

Xy, X2, K3 , Ay, W, e 2
es+ Pos’.-)-'we, 'ws-l'caef such

Let N1 be Hie senall
SMau“cs“' l’ﬂ"'ej&/

+hat xn.éEc (e Ny be Hhe
3'800‘6/ 4hat n, sud/\ Haat XntG—E- W e ?mccccl

n +his  way kavi/\j chosen N, -=, N~ , |g4’
V‘y. bt -\—ke SMC\“cS‘\' w\*eagf jvea'}er’ -l—lnan Y\"-|

suchh  +hat iy E .



The aF/md-.‘on > @

£:J=FE Gen by
‘F(K)'—’-xnk_ 5 AR
;g I’l Qnd on'l'o, Hence E .'_s (Oum"'dL{e. 2

The Swends: Theerem Shows +hat not all (nfiaide
Set+s are Ccuh“‘ub|e >
Theorem 2.4 : Let A be the set o4 q'(
chap,n ceS whose elemc\n“‘s arc o RS T, i
"ﬂ\en A 'S uncounhb,c ?

Proo & .
The  elewments o f X are of +his Foem:
R IR R, ST B D SN € A
o Zrmo et B B DS [ERae R . §

Let & iSM Sz . ’L) be a caunable subset
of A. We can arrange SR L »Fu”*w—'-"f
St T R - W S
P o2y Saa Sa3 qu
SS : S)\ S33- 533 S3~‘
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FVDM %‘ls avea / we can ConS‘l'YUC+ a
SCQUQV\CQ +ha beltw\jg -‘o A as ,FonowSl

of =z oly, K2, o3 .--.

I ‘F‘ Snr\ = | —“L\Cm e de-f.‘ng oL, =0
f Sam 20 +hen we Je‘f{ne oLn = |

Clearly, «e A, but AEE, Thatis, E is
o TVOPC/ Subset D.{ A. We have shown

thaot cverj cownta ble subse+ of A £ a
proper subset of A.  Heace, A must be
Uﬂauﬂhb|¢ J ~FD" o therwise ¥ A uould Le,
o FVDPCI subse‘i‘ o{» 7-‘—s¢l.{:/ wk:‘l” 1S

ns 4 Poss?blc. 5}

Ex Yecall +he sets Q and T o4 safonal

L ——

QV\'J :ffa""bna\ nuvv\loers (eJ‘Fec*i\lé‘y.
we vl show later +hat O i< cauntable .

LTn  order 4o sheu Hhat¥ T s uncouw"'aucl
’CYOM Theoven, 2.8 R, sy enough 4o Show
that  ane  faterval [oid] s uncountable

WC (c?v&_g‘n—" CVC':" X E [o,l) as Q AQC‘MQ‘:

A= 0. Q|QQ_Q3 T, wh(:c eaC‘ﬂ Op_ JC(\O"’CS
bt 0‘[ +he 428'4’5 0, ‘/2 '3/‘1'5/ G/ 1,8,‘! 2



We PncccA bﬂ conMcl:C‘KOn anJ assume @
that (0,1 'S a countable set, Hence, we
can envmeyate +he. elements of [o/l] as:

)(, - 0.Q,44Q,Q3 .. -
x; - Oqubl b3 .-

X$ vt OOC'Cz Cz..‘

.

W e form ano‘Hner clecima‘ r\umloer 36‘ [0/\]

as Nows:

’F° %:0.3,9233...

where Y 40, 3.7‘-7 and Y, F A
427 ©, yzi‘q ond Yo # by
Y3 #o, Ys ¥, and 43 ;&03/ on So on 3
Yn #0, Yaz 1T, and Y, #£Cn -

C‘““a, O_‘.}ﬁ\‘ The wnumber ic not one of
the hombaers . bk hue decimnal re_r(c,Scﬂ‘"a-ﬁons/
Since Ua#o, 9 (Note Hhat-0:-10808a.5% s Hhe
Same number as o,ofm‘i‘i---), Also, Ya# Xn.

assumed H4hat we had ,1‘3"’34 Qﬁ
te not In the

Siace e

+he numbers ©<¢X £ | and 3
list, we have bralned a

We conclide +Hhat [0/4] 15
Remark . Theorewm 2.9 impli’cs tHat R s mcwa+abl67

’F)r '|‘F ‘K were Coumhb'e‘; 'H'\e.\ EO,!] c” would
alsn be coun‘hble/ which 15 no+ +ue. .

condradichon.
yncountable, &




NKemarl -
We will shew
CbU'\‘}able.

s 2-?
P Tlneorem 2.2 +het Hdhe union C

® . sels s  alse countable. This
-@c* ‘MP“C‘S that 4he ‘l"vﬁni‘l‘c Set %

i i . [on} = {xe Es,t} 80 T - 7,,a4.;bnq|'i
\S uncauntable [For
C°un+qble/ [o,t]

O-H.,e/w}se/ smce (D s
would be csuntable) |

llqe(e‘(:ofe/ Since 'I(\Co,lj 'S Uncountable

-
_I'l'\eorem 248 ?mPlics Hhat AHhe set of
.ffa-liona‘

r\uMb ers I :S uncoun‘}'a.Ue..

wie oyl
)

riaorouslj show later +hat+ Q@Q
'\S Couwhb‘eo

H’bwcfu/ B easy +0
See how &+ - {x{w& > )()O} can be.

Fu+ Ao J-|  corres pon dance with J %
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