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OL& aﬁce‘l@eﬁ‘msuﬁlﬂk«a}a |
Yle A ullatoe) A 4l (348 A ‘1[ (SQ{Z)
Show ot Vxel: oxtlxec =0 (mod O
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V Meﬁw& o? \'\«Aw&t‘om

Llet 0eZl ouwnd AQ?ivze' La= {)(EZL\ xzat . The mekod
of twdudion con Be wed o prove stodewents of e
Poem: V¥xelZa - Pl
I oo Losed on  Peands Hicovemn:
Thm = et oeZ. Then-

Pl brue %@ chl;‘,,; P L)
VxeLa: (pbd = plxed) |

Thes Meorerm con fe shown via Hie w@ﬂ-owifzviw% Wr;‘v\cfpﬁe. 7

[ g HeHnoA, L To show VXG_Z-a, : P(K) 'I’W-Q

o For Xx=a | show thak Y)L’&) 5 e |
09 Assume that S x=kPa | plad s tre
® 2 Show 'H«a:{f P(K.{-Q %V\-te ‘

oy TE Collows Wik YxeZa :P()Q frue.

EXAMPLES

0) Show Haed {1(947”--5{\5; iﬂ__(%‘}'_‘l, ) ’V’m'eﬂ\l»{o}

Pros?




FD( n=4{ : LUSﬁ'l
AlUS < nlary 49 g
;s P
‘l’l’\v’-‘) 'K-t S\’b-i‘ememl: (5] ‘Lm
Far n=IlK | ovsume -}'{4.&
14943 .ot K= Kkt
%
Fo\f n=ktl | we bu'u S‘«\Ow %Aﬁi

1493 - (e = (e (ked)
9

Stvice:
149431 oot Cke = Li+9 424t ik]l+ (0 =

= KOed (e = (k0 (/g 1)
9.

= (ke) Ke2 (i) (k1)
2 9.
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Tt Sllows Wk VneN-1o}: L4931+ Blnt) g

%@

@) Show Hnod.' Vhéﬂ\[: 2& (‘iah*“
Prood

For neo: 2P {299 4.4 1-0=%.0= 319% 1
VFor n=k: osSyume {’(Ao& 3[(9}'1( O
Fer nekil: e Wil dhow Hiod ?[CQQ‘CMQ L.
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S Bl (9% o‘s;@z 92 %o}
= Toel: 9% = Bot(

 Chome o€l sodn ot 0™ =tbeil Ten:
B L S A G TPV P

) ,. = 9ot Y- ifl?s&’rq) B(hott) =
= ] e7L ‘Z%‘m 1= 9\. Qo tA ‘m{@
= %Tiw‘m i e
u Qoﬂod) MJchonvz -“nci,

CVnelN: 3 g™ y).
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@Yvove. JCLQ_, E Qﬁou}tutb i&m ih{( @3 iwiu (:iow ,
ol YnelNT 19493529 4 -4 u(nf0) = UBDnlht0ME D)

) YaeNY: 143664 sf(aw\) (a0t
) Yvel™: 94486449 = 4D

) Yneh®: 19% 403 1 dn(wa)? (&I&»ijv‘x(mo(mz)(%f%) -

O YueWN* 5% 12437062 0 L (n-)?2 2 (D)

D Y eN: P4 (P44 (207 0t (0t
& Vet -iad - 94 914 42" =9 -0
Y VV\G\NK*SL(& ‘ 4 ! 1 l +---,,+__L_., < i
9. 9} ﬁ?; ‘}.V‘ ?Ja |
) Vmel!%* 1 54-‘L Bq“+3 Sgir +h‘}" = 9+U‘ DBW,
\6

@ S‘now ‘HAQ DOQQOM)M% SLQLQW‘Q#A) /QB IW-LU.L o
o) Ve 48" 490 =4 (mod49)

U@)\/ncw: 0™ Hom =1 (modd)

O Vinely® o 7YY 2 ougn4T (v,.ouu)

D YeeF: st =1 (mel®

o) Vel & 10" = Sntio (m&%t) o
D Ve s T s olon (mod 00

© Sow bt
Voetw®: (LY 4 (oD 20 (med D).
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DST3: Relations
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RELATIONS AND FUNCTIONS

,‘ V C&v‘-esmw “)V“DELL}

o Aw ovrduel. pair (o B) is &givze,i & an ordered
colledkion of hoo dbwerls o aud B sude fhab i
sah‘jgw '{’Ynﬂ. oxXiomwn :
[Q“,@\):—(ﬁa,‘@q) o X=egqg A B.=8s.
Or dered. paiu con Qe h:‘zkeyenki o5 Sels :
(a, ) = $ o, $a.035 |
hn'e,vx OréuzreA\ ,po&r, eqqucﬁg (o%[)on&s *Lo S‘P/% z'i“"‘Q"}é‘
Ltl‘: Ale be }\JO Seb.,h)z Ae?-mc_' kq?. qué-u{on
?ro&uz} /{:Xg o9 ,
AxB=-$(a@ lackhleBsS |
The Coweq)ovzc‘-iu} ,ﬂe,aon lma condibon ts:
xchAxBb & Jack: 35565 + x=( 0.
)’Iowevex , n prqr}zce, we QMJ\ t{ more. u)tQuQ Fo
, U, ‘\’\e. pvﬂzom;“ ‘ SM
(a8 & AxB &> aeh L leB.
s We ‘Qf.so o\egme Al = A\( A
Tt s eaty fo see that
Dxh=6g
hAxg =%

*

»
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EKAHPLES -

@) For A= 1,23 ad B- 1355 eallle AxB,

BxA aud Ai
Solubion

AxB- jugixlegy=

S 1UD, U, .0,093)5

Bxhk=3233x {28 =

| Aq': AXA: = 3\&3%%93 =

=300, U020, Cﬂ,z)? . | o

6) Le‘: AR.C Le se\-s», Show #40«1(

Ax(Bu O = (AxBIUCAx )
Soldion

_ Sihc.e,,

(e e AxBuO & xeh hyeBoG
& xehlh (BGB‘ V\ée O
O(xe AN y € BV (X;ek}\g e G
© (x%)eAxB V (x‘é)EAxC;,

& (x.‘é? e(AxBYu (Ax &) )

b o Bows That

Avx @Buc) = (AxB) L(Ax C),



A Show dnek; for sels }‘{J?,C: |
C(e4g A AxC=BxC) = A-B.
CJOLA‘(\OM

Assume. Fhat € 7!;5 aud: | AxC - BX ¢.
Stvice C\’g)é, choose %e Q.
let xe A GBe qtven. Theu:

xe A A% e G = (X“A) cAx & [clegx‘utlﬁohl

= Cx,%) e Bx G [A‘(Q c BKQK

- XGB;A Ye G [&22191{‘70:03
= xeb

OMA\ ‘an‘e:?OV&‘ :
(Wxeh:xeB) = AcB O
Let xeB Lo ghen.  Tusn
xeBAéeq = (e BxG
«D(x‘g)equ

= xeA Lged
=) e A

| oud Mvevme

(VxeBoxed) D Bed . (1
‘ F”OM Q) aud (9)- A-B
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d) Lot A5 ge Sels wxuﬂ A%ﬁ and 874;5/ Ghow kau&
AxB =BxA = A=B.
- Solubion

:ASSt—tme. k«q{I A’?é/é QuA. B?éﬁ Qué. AKB B)(A
&Q‘T XGA QQ 8\*1‘&:/(

Smc_e_ B?L/@' c{Aoom a geB Tlnev! R
XGAA\&GB = Cx‘%)e AKB |
- (x,&)c BxA [via AKBCBXAK
= xeb A%EA
| - =) xeP
Qud %mgo -
(Vxch: xeB) = ACB (!
et xeB QQ X7 L
 Ding- A%,@f, iom o eA Then
) XCBA%QA = CXQQ&BXA -
| = (xye AxB [vux BKkCAX@’S
= xeA Ageﬁ
= %eh.
QmL %egom V o
C\/xeﬁ xe k) < B A ()
Frot () and (@ : A-B




7

e) let %Ao.go.ei 3Badaer he indexed st cofledsons
‘vaL M C, 26; Q Se}. Show [’&9.{3

| CX{U(AQ_-&J] U [(exAa) - Ccxa)]

acl

S OQu\i o

Smcz B
(.%‘é)GC‘K[U(Ao. BQ.‘&’:--
ocl

= xe G A %6({;) (Aa-8a) =

= xe Az{acl erL« :

2 xe ¢ N Joel: (8CA°‘A\Aé BQ |
=) Jael: CXEQA GA&X%#B&) o
= Jael: [(xcC A%GAQA (x4q V%g D
= dacl: (Cx%)e(:xAmA (xecfue o
= Joel: ((xa)e Gxha A (x, )éQXBm

= Jeel: Omé)c (CxAad - (QXBa)

=) (xaé) e U CCKA:Q CC«K&’J’S

oel

it ?\9&005
U (Aa- BGJ_S QU L(_CXA} CCXB&)l

QEI

Do e flaf M € sk s el B comne Sl vevenyed.
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EXERCSES

D Leb A=GxezlLi<¥ €323
B-§3x-L | xeL No<x<4%
List Hae C[eweuis OY Axe .

@ Prove -;—L.ai- ?or A,B,C sels
Ax (&nQ) = (Ax@)n (AxO)

@ Prove Hee Qoﬂownn
a) AxB=-gF & A=gV b=g
6) (Ax8)0nCcxD) = (Anc)'x (Bno)
) xpd)n(cxP=g& Aac-g VBaD=g.

@ Prove ‘h.c Do lpwwiug, . |
o) (Axp)Uulcxp) ¢ (Ava) x(Bup)

) {Pq? cA> (A xip‘ﬁ) ] Uq@xA) g/‘sxk

@ PYDVC '“4& Qadeowlw
o) Axb=BxA sz A=g VB=gVA=8
L A4,¢¥BA(AXB)U(B\(A) Cxc —>>A B c.



@ et gAO\ZQéi avd i@u}aei Ce ('hdoket‘-
sel Coﬂ&c«liams and fd C Be a set.
Prove dhe -?oﬂowiw%'.

& (Uha)xc= U (raxO)
del

Ael

) (NA)xC= 0 (AaxC)

ael acl

O N (AaXxBad= (N Aq)x(n Ba

6cl acl uet

@ SLWW h"“‘& s\or A,B se“)‘

y lU SLSXT}J < P (AxB)
$eP(A) L1er®) -
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e ld A8 behwo seh i A4S and BEZ Le

ol-‘(imc {‘L& Sclc 03 Oﬂ relo}w“‘) gr#mm,,A 40 B wvia ‘k«e -

g%\qu Qcio\amma Covloktlnom ‘

V\CKeﬁ(A e Re Ax®
e lg ﬂxé?\d.(A %), we souy Juat B b w h:ﬁq{now "grom

AL B

H i Lel: PLCQ\J.U( @ ﬁnz ® veran ﬂww( JZ@JC xeA owl

%QB T‘am we cs.tng Hf\e Ss'ﬂ*ﬁmﬁm.b \(Ré cuasL KK% -

8y Qanqu

Vxch: Vgeﬁ (xGy & (xg)eﬁ)

Vxeh - V\Acﬁ CXK\A & (x, uO 4 R)

UC SQ% 'Mqo&

Xp“éf % b NQ&IL&L wll’g\ u via \rtﬁahov; K.

| x?% ot NOT velaled Wity via relabion R

EXANPLE o

Lk At el Boidiedia k. T

Rl (b Ceg) B, e, ot
iy a0 Y‘eﬂo%’ton Qv-om A 4~o % (_iQ RGP&Q(A P;)? —U/lgu)

(e eR=aRe (AW efk =004

R D eh = LR (e e => cRL

(e, ek = cKaq
d g
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t’_"’ T‘qe rcaa,kcx p\ Can Qe Vt(lm)thl'cek %{owe{‘n‘cagbé
usim% @ Vevm ARO\%NM( as pu%wsr

Eclc\q o\rcluco\. Vodr (X‘\é) {3 R?resu}cek Qg ol owvrow
?mm x 1o W. '

}———* Dow\a'\\a GMA— TQ%?\Q- °Q a VQQ&'HOV?‘

* Lot ReRel(A,8) be a velokiow drowm A to B.
We &O—QM& Mo domain dom(R) and. vaw‘ae, van (R
of B as: | |

dowm (R) = %XQA{BBE;@ . KV\%‘gg;A
| ron (RY = fuep|dxep : xRy § < B

¢ don(R) conboimy oll the eloments of A that ar
refoled with some demeat ol B.1n levms oe Venn
dingrauns, domB) by ol e dlaments of A Yt
have an ou):%oiwé oY olw. , ,

e vauld)  coubains ol Yoo (’JQQWIQ,W{'S og B ol owe YCQQ\}{J
wi Seme. e.Qamgmjr 0¥ A Ta kms o¥ Vean O‘.tagmwts

)
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ran(Q has ol dhe efements °¥ g ot have an

Iwcomim% oYTouw.

EXAMPLE

For A=Sab.cdb and exze;&;m, L RekliA®)

be o velotion grom Ak B wik/\
| ?\“-:2.(@.1‘!1‘@:&), C&(g)((‘c(%ﬁ- o
Thew - eLomL@O = %2,(1, Ai ,QMA,.,,

| Aow‘(ﬁj
%"} ?\Qﬁocl”isvzs owvt A

“ We A\Qg-ha@, V\e“/\) = ?\QQ(A( A). ;Tbaevx’:
ReRel(M) & R 2 AxA N
Q\ni we S,aé -&/‘,\q‘l: g i5 a N,Qo.gw‘,ovz on A .
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¥ Eqvuivage«m rellokiovs

A o exve s Yxeh i xBx
A sgmmxvic,%—%)m Veyeh ;,,(x@é = g?\&) -

B Lamilive & Yegizeh: ((xﬁé/\«é?\?) = XQ%)
Qvnc}» , ; - ‘

Lk RERLD be o wlabion on A itk b Ue say ot

R Yﬁwex?ve | | |
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EXAMPLES

Q) Lk RERA(D be o relabion on A Show fak

R Rfﬁeg‘m:)w dom (B =A
BOIQUL’[\'JM e

‘“Assuwuz J(qur F\ i refaemve. Smce,

o\w(&) axehl ElgeA L X g A= dom @ A |

1 13 Su%c(’& 'LJ f‘/\ow, X€A Xe€ AO\MW\)

Lc‘c xeh (o 8\\&»’1 Then:
% ovellegve = xRy

= ]%GA x?\ S
= X dom (@)  [via xetl

U Bollows bk
~ Vxch @ xe dow(R) 7 ACAMC(O (@
~ From Cc{ aqd €3

i&om(m ch S dom(m A
AQ dom(A) |

\“ @) Lek Reﬂe)&(ﬂ& le oo relokion ow A (De &zglm

(]\ Cwm@»k@a \d\c M 2¢h: C(Xp\«é A‘AQZ) = ’L‘V\X)

 Show thak:

%akwm& o R avedar
PI 9‘5%’\”\ Q{’Hc, N

S olicion

(0



- A ssuwne J(Lm}c ()\ iy jwwsiéivz ,On&ﬁ%wmétk,ww

- LCit K{%%@A Be 3&&&1”. aud. aSsume J(Lm{, XV\%A%\?\?

5 % Xa\a = xRz [?‘ (s ‘,,JLY%“”JC"‘Q/#( o
- 2@x LV\,;;‘s_,,s%f/wmalrﬁJ

:_From e ofoe av%uwkjc, i follows et -

Vx &%At (<l Aul2) = %Q)Q
%s) @Civc,qﬁ_é.. Lé S
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- EwReoses

(8 Show thol e folloving velabions are equivalouces
o) hell (D) with afles atdb=0(med?d)
B ReR(Z) il b a®20% (med¥)

O Rel@ wih oo 9aish=0 (med )

@ Show {'L,LO&{ %&LMOU/‘VQ (@Q"v{'\‘ﬂu} on \K*XAW‘
. are eclu'xanzme) . o |
o) Gy IR(xege) & X.;érxag\:o S
4 (Xi,lésﬂ?\()(g,,\ég_) & dae R*- (MJ&A%&%Q o

({Z\ecaa ‘“,\a{ Vr :@—20@)
©® Leb Rehd(H fe ovelabion o A Show Hat
o) Rorellove = vau@=A
@) R sémme{yz‘c = AOM(@): oy ()
O (A Gredar AR %me‘cﬂC):? K ,*fam‘éi\r& o
O R eqiadue o (f wellode AR cradad)
s e we e debinibion o

) civadar & Vzc‘}é(%eiA : C(Xpug /bé@’«l:) @%X) |

@ \.QQ P\C’M(/‘f).wv{\f He ciég’ihiliow , uswg ;,‘;'{uahkgrﬁff,
gar Hf\e ,&Mowim ; S"bj‘thm(II

a R i wo wgﬁz)dw. , c)?\,i) not, 7me;zli‘r€ |
8) & i ,vw'b ngwe{ﬂc_” , CL)& (5 wo{,, cfycu@w.



DST4: Mappings and Cardinality
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- MAPPINGS AW FuueTiows

Lc{ A 8 @e Lwo Qv@;ﬁwg SJ:S we sa Qaaf Q ss & _.

. wag @vu} Jhet waps A L B (uohbion: Q Aap) £
,_,Aavzéu ow@ud IQ er Q«@pwm% QOMEL‘}:{?VIS Qre SmgszpEc{.
__a) E ts o velotion L Rel (A,B)

D Yxeh: 3\3&9 x V) 4
O Y x, %3 (xq, ‘éq) ef . (:XL—-\(Q_—% %& 514)

b Veme Disgn ivlecpelabion .

_ ,,QCA)

Covxwl.tl-mm (@) &m;. CC) _eadhove L;&WQ —ulq “Q‘)Q&)vala
C mberprebodiows. B
, @> AM e@meu g A Lwe. oav Ou}%oing Qraw. ’}Wo
Same ézo_mewr Q 9

| .CD “o e,Qm\ev:)t OQ A o g/lt’-—‘fQ Imoye ‘M/\OM _One -

.0 U."Bot n %ﬁ QVYol

NOLE %&4 there Qre nho YQSJV'HOQ'WM on w‘nu‘_‘ —Mﬂe. oaVrows

. go b ov Lons s they g0 4o some chmerk of B.
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5 euoﬁ. Ca5¢%

,.V.,,_«,O(ﬂe douole Hhe ot of ol o gping 2 b o e

| C Hop (A =39 eRel(AS) 1. A-Bk

’ g e B Ans ?‘m}dw mgh B

,‘,«_A,(g\owatv\ A :
F(A) = H-M?CA ﬁ)

oAb el e dne Blowieg dfwbion
R = Me seb of 600 yeokvall eA sequences
. I{af( B2 B = the set o) oM gllow Nolds

g (BB < e sk of ot veder Dl

Fer' &Vem QQQVV\Q-A‘ZZ )cck Hﬂeirﬂ s a uw\;;\ue. UFQ suo{n

%\/’a,é XL%) CQ (A)e. CLQVID}‘Q, 'H’MS UVLL%Q.Q, U el
_ExApRLe

Ry 0 um - cg L? m D Bt

e 2 b

Le& 10' A 26 auc&. Qe%(d) A e AQQWIQ- -Hx& Mag'?- QCS)

0‘12 S o %@ows
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19 tabest

e Sy kb comgadig B2 5 gty
| gegﬁﬁﬁé——) ':{xeg:%:.grw}w o D |

B

For ¥=§_ U(ﬂ,(iﬁ),,@{?)} . ('L ,QOMM} | kw?i a
LD = 15,78 o
R ICIRI R RN

B3 =559
- =9,



Cod Lk BB fe ghon oud Lbged onk TSA

Gow ek (guT)= (o0t

o Seldbtow

(=0 ek y el(guD ‘\@ﬁ,‘;%ivcw.,“ew .

N e£C$U’O = dxe $u,T,:,2u<)<t3, e
 Lhoose Xo € SUT, Suda %\a(: 12[&)?%-
CGine X eS0T = ¥xoe$ Vel we ..oLl'SLiwauisL
- @e}wuw JC\«Q__ Qoﬂow{u%‘ Ca)e)

C Caved b Mok xee$ T

5 { e$ = dAxeb: %va) %EQC@ .
N g(\t»h&g. o

©oyebvyeln s yedwoto

CCase 3¢ Assume ok KoeT. Then

JeeT o dneT yhoo = yelm

gkk‘éa)'-'\é‘, o

0 P aad@Vyelm s yedeolen.
CTn Bl coses  we ind %EXCS)UQ(T) el H/»zre&vt o

) \)\Ae,gmﬂ : \Aegc%)\lg(ﬂ. Y
LLed s leb yelinulln Ge gien. Then:
Cyedinuied o yeb Vyelto =

O G Yyl U Ge Tl
e Afslr,iw}w'sll\ Q\ejrwuv\ k«t Qoﬂowmé{wo CopRS:- . .
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~ Cese bt Aome fuat Iv el ,:%?{&&) R

_ Choose Xo,&%,,&ud/\ %\a{ , ‘=¥-\,‘¢<:>>,. Then s o
% eed 5§ xepVxel o SL %eSUT =
,,‘61'?'(,1(0) o 134(&») %.:_g&%a)w o

o = IxeSvuTd :\34(@

D %ég(SUT) o o
Cae 2+ Assume ok B‘X,GTW:“%;?-L;),, |
 Choese %eeT sudi ok %=,¥~,i2<o).‘ﬂ\gms o
% Yoe T = 5lw)<o,e.$ .\/XOGTT_:%,% K€SUT =
iyt Lysbow R O

- =a dxeluT '-,%;2&@. -

1w an{&, ey we. Hudk %eg(ﬁuﬂ th{%e»cfo»e
| V‘é e?,(;\,v?&r); A%.,,,e,;g(@ﬁ_ @
CFrow B9 aud E}.(«@: ,

e %Vge? Dy efod o SIeon ot

Ui
= I ) = vl

“ ! Va,,c-, ¥cs)u_¥me;«Awegcs_un
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@) Le{’ ,??,A—\B be ;%(_rem. Use a c,ouhl-;v@(cwvﬁ ko Qﬁﬂaiw
L}L\\g we cavinet rove. fhat \Qor A ad TeA we
lee e =¥l
 Cowsider Ho Wmeppina :
=300, (80, Lc(g),(,,a&,,‘é)? o - |
Cand debive $=38,3 and T= {a,cf}., e
A 114301400 -g
but
?(_(é)sx,)\gco,=,,»é;w=>¥($) =P8, :i\qg?

@ Ay ot 2 gy

ool fegtatai= gl ©

 Fow fq.0) and (00
e £oatn

s Pl by counloexangle con e veny clogivg

Tre stalewmedt L0800 =3 9 od0 “can e True bor

 some Cuoices Qg $(Tm3~ go,ﬁ)e .£Qr other dnotws
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EXErCISES

@ Let 2 A B QQ 8\ve\a, omd. Lot §CA aud T A
Show Hhak

o) JsaDd el

R IO R IC P NE- T )

@ Fivd o Coumierex&mpq( o‘?- av ‘91 A<B aud S<A
Camd Teh sud et e %ﬁﬂowimg shalements  are false:
o ¥ = alo
D) Y- =-2s-1
b e wll Loer staw et Hige skalewzems con e

gire wed lg oddthiounad Qﬁs“"’?{"ﬁ?"" °Q°“£ '9“"&
wbvoduced.

O LeJc -9 A-‘g Qe vevx MJ« Q{,‘L So. SuCL\ H/laé

; Vo.el §u.. C‘A wtul 1 an i\qiex $e{ Slqow ‘ww;k
20 8) = U

oel éel

DEIGUEA TN RTEN
, - oet
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o V Om~£osome Qw.cgi.@‘fl", _,Wu,g?iu%& _

L BB Gegen Wy Bed

4 owe?{yo{ohegv ngxq.GA : (\?(m: Q\xej,??? Xx;‘lsf?),‘
Poko 0 (M-8 -
g @f}e&iow = £ OMQ,—;Lo—OVFe,_AJQ,OWLO -

o) e ove-to-oue ,ngglv% ,QW‘& ??i"'{' v %"!@ vawze,g(,&) ,

receives Ou% ov\&,,,iwco«m‘iw% _avyow.

Iw

: T'Ms 11~[’cv?e{'ﬁ{*33h Qeco!mes | AC»QZ,&V‘ m ,kVMS, og M ifleac%&ou
V .Q.{ Hne OV\JL’,LO*'O\W_, Aze‘)m‘bov&. Sime\ F=>3 = ?Ac'g .
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» Methodolo ayu

 To Aen've ;raﬁghoevz\ts 0]? He ?ovw; AvB:«%? G=D we

we fe ©llowin ?yo?evsn‘@ o real wombers

N We wou add [cancel any nunder b Goth  sides
og o e,c{uQ.HoV)'-

| AV&,Xué el : Cx =5 & aiX = cdg)

?.) mt caih a.Quuwés o,cLJ, or wzuﬁ-i F% Q’uio tﬂuajdows
Va,@‘xléeﬁ{: (e=4 Ax-_-g = aix :@437
Va kb, x‘%EL?L‘-‘CowQ) A x=y = ox < by)

,3> we Cow Vnwm:i?}ﬁ &Vzé number ~[’u Qo siie.s og

aw eﬂua}l““} b
meséeﬁ?u (x=y = ax=au)
uowe\cer ¢ Cownvevie cLoeS vzoe work QM‘ o=0.

Ux‘ﬁn “«e Q“ES“KTCCJHDV\ &—%D we I/LMC
quéeﬁz V&eﬁ?v-%o%: (x—: %i—*7;~a><=a55 }
L{) We caw vaise ,@eun \%

Sides of an eqmo}iow to m}ﬂ
i\niﬁ%&r power: -

- VX%GK: Yrnel- (X-z\é => XV‘:?\“)
ln general Mo converse does mef work. Howery, if
we  fequire ,\n%o aud A(‘S{“iﬂzwiﬁ{n Betveen odd awd
even powers, Wwe have » , |
Vi eR: YmeZ o (A =ym™ s oy

Wy R YnezZ-508: (X%:g?‘"éﬁ: X=g V X=*g>

5) Fo.(éH:(L Cquation:

Yo,k ek : (ol -0+ a=oV &=0)
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| Camcepﬁa{’feh Camn,a!@ ,Q)@—‘ﬁwéigi_eén;
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=y by A“ge D =
= gefnf (D,

) L e T e given, Then:
Yy 4¢3} (\QLT):?‘A e!@(g)_}\ ye éh)@ |

=3 %3%5:%@ =%
dveT g(\@'—i‘gf

 (hosse 5(46$Qua\ g€l Sudahf\oi ¥ (‘&)ﬂé Gwi ¥(X7):‘é

, % "QL,\LO Y ?%XX!) = XisXgel Dy, el

| ave. M&Yc:, o
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= J1Gon e knto ~—»—> R

| eonto el
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_ Q%GS(\T!} wg% .
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EXERUSES

@ Show  Hhat P Eoﬁﬂomvté gumc}ti@m _are  one-to—oue.
o) Yxe®: Yo0=3x%+9

b Yxelopgoy: L= 9xt+s

&) V¥xel: ?—(zc}r— oxth with a;@&[Z A&%o

&) Yyxel: fo0= (253 %175

O VxeR-50b: L0a=alx  wih o,ctR/\a#o |

g) VXe@l—’EﬂéJc—??,gC&)——, QX+Q’ w it ab,c LeR
) ; Od"i o ael.-@c 71-0
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’V?A-QX (,el: SL\ow ‘H’lQ{I
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ael el
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,,CQM‘O{ YV,OPO)C‘L, eXLMA"V‘g ‘m') oe)e\rvoﬁiow {O.Viwgl'w'tc Cd},
o.Cuov&iuB 'Lv HNQ Qoﬂcwiwb &a&m‘kom:

39_6%‘1 Lek A‘B be {“wo SQ¥S~ D& gQé Hnﬂf, 1 ‘
Aepe I etop(A,0) « { Bejeckion

- The sioi-?wgujt AvB P‘ewi& ”A‘B art Q\uzﬁaéem{”, ov
. "“Aoud O lLore {'LL Some Cﬁvéi«moﬂ:‘&\b“,
e P\ecoﬂ, H/\q, Aﬂ%v‘f(ﬁom
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. A 'chq,che cowmpavison o sebs i ferms of CML'V\QR‘L‘@ 0:
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b should be dressed Hodd s B, NP oud
Vi e DnlePd
- ik Qo%w Jﬁnajf S

A, gimiie - A ,ccum(aﬂﬂe

, A ,Cou.msfaﬂ% imginile = A ,COQVILQQEL L
_ L\Owerev, j({,\g convev R S}ux-eh«emg) ,0(0 lﬂol- ,‘fwﬂf{z
B inkrpyeuioh sk Coumlrmf»%.imy%ﬂik Se{ Couditas m (‘ugiw‘k
- nanber ol eQm\zm{s ) howaer {Le exis e ,02 some Qx’lu You
- QiA-‘[N olllows 0y Lﬂ ﬁuuwerak, CML\ ef&meu{ 02 A QB
O\SSi%miuob, t b oa Luique aburad vnber dow V.
T ond Q o cudalle
- hecall B ;,
S Z=Nui-xlxeN$y-S0,4,1,9,-9,3,-
Q= {(e/0) | a,bel \ G5 S
Cwith T He Se}og culegm oud Q Mo sel o¥ rabiowal |
vumbes. The cemarkadly im;igu o Cantor is ok even Mougl.
L amé\ ‘Q,v Com[m‘h uMoH‘- huwgeﬂﬂ {LN& N;, (m “me Jeuse H‘a{
NcZca, y‘fowt fe shmhpoimjc ag,cava(}uaﬁ?‘\é . We @ show
Mk Tl ond BN Cqldadly , we con show Hd
5{1 COUV\L&Q\% i\anmi‘{E
& Cou\nj(zx@ﬂ,a wgiw‘j&
. R iy uncounbalble o .
Witk some  addiboudd Jdaeow}i we com  show fhal the
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WL e Mok

o B 2o (T ool o)
o Lo el )

- [x)‘? &ng Hoe M-?()?W\‘g gl—*ﬂ\‘& sudr fhal
\‘{7«274 lia - %b( { ,sﬂ x>0

2% 4 wgo
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thow Hal gn oue- o — ot uwi flat i ouk.

8 Qe - La owne S ‘E‘gu,.em[, Jm show ‘k«oi

Vx g€ (Q(x;) Vo) = =¥a)

R szﬁ Xka €l Qe %wew QWL assUma %Loi Q[KO Q(Kz}
l)e c&&maw% Betweon Hee oowiva  coses. |
- (ose 4 Assune k«a}n Q(\m* ~9x oud f(MJ— 3—2(2 Tinav:,
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Q(\il\ 2(\‘?) =) QX‘ i = QX?,&. = K, = - 9¥g =) X (=Xg

Cascg ASSuw\f_ ‘H/\OJ; g(x;) »9-)(‘ { OvvCL E(K‘L)"*’QXi UAQW
31&) ?m) = % -1= —9xg = Ixit9xe =1
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XX €L = Xivge L= X A i/z
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bl Sulfided du g ded Vuel: Txet fy

. Lejt _\%QN_Q’CWV’QV\ . From 4‘/‘2 A_:vib.{o_.mﬂeorem we have:
o AkeN: (gege Ve o
_~C\noom, o kelN s knoz{/!éi Qky\éf Qe OMFL
o Aisiiuﬁu{s\n,, aejrwcem H,-t f oﬂouiu%_, _Coses.
 Coge & ASdeL ¥at 16;9&1. Then: o
kel k7o = —klo = (0= 100 - tkay =
) o Ayez: b (Bor %=
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keN=> kzo = Wlpo=
= Q(Kh) =) < L= Rt 2oL = It =W =
= dxex =,@h<1fé.,, (or x=wt1)

N From H\L eﬂ)ovt QW%\AM&%!C . &wma Casesy , weg\ul k«ﬁ£ o

(y u eN:Jxez i) :g) = Vg elN : Ye I =

) - 2w (9
o hem RO ad @

: { VxexgeZ: (Poar= Yooy = wex) o5
IRIRAMY

oo

9} onetooone > DTN Bijedon

5 TN ST comblly ke
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o kb e Bboow

A Lijed s L. GelN com B consbeucked via Hhe
V,,,‘;[?YOC,-CH o3 o[io\., 0ma.gi %m%a'om,‘ Ov’izium,w | ?V"I"’“’-"{ Qu
- Cawhw. Ue. w(ﬁé(t&{;fl«im 41«&5 ?vocen Qiéqv& 'Hae oVeNg
~ arqunent tolormally, for dhe sokie of clarily e
. Sequence “nc VaLfomoﬂ mm!@erf» usiw% Hne Aio\%walf’&ivy
{m’dem f[z\oum in bre {okde ﬁeﬂow, mo\!ﬂiwb Sule {o

- SVIV %é nunBer; Pre—viow evxCﬁuthWA. mwean
tﬂui;Vonew{: gvachomaﬁ prfevrl’ﬂ:{:iom S
o [ [e]a [y |-
Lot LY V2 LM |-
9 1%« Ye e 2fa ] Y |-
9y 9 M M M | s
Y
9

oYy I\ My [Py 1Y 1
»"/5 R R S

N C@V‘»SC@\U_@\ASF%) e qaqwewce 'hoe/ VQIHOMQ,Q hu.w.av@v,
ee o al QoﬁQowS’- , ,
Co/b M ola 4s La,ol%, A, e, 4B,
ol Uy, B, WB, ALy, of5, sle.

b we bve odafineh ot sobted womberr b

&V?Cav, Qor“k\ﬁ ,fo)l' 4’?’1’?\,6 OMcL ‘Hnu) ave MOL ﬂe,{uw,
skippeé,, Ue, awn -um) J.CQM-C o @iSec},i‘on ? /X!
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wi/hq Hne_ im‘Lx’J LRITY vx\me.wgf: - .
- H-o/g=0 L=zt lgy~a
- Em =4t = U =3 Eoadly
1a=41=2 {6 =yt

1oy = i/ {2(7) =%/2 ele.

TL\C O.,Q?)OV\J{\AM ﬁor %CW&vo‘Ltws() H'\\') Qn‘jtc“(l'ow fi o)
. £0&0w52

ﬁor o= 0,4,2, %, 4,...
‘fnr (7:= 004, ¢4,...,x
le fl’ ('\0'3 \no{”, bCLuV\?c\, PV‘Q\/(OuS ’kle\/l Qc(.cL

bhe vumber (a-2)/(84+0 fo the sequence.
Lind. ¥0V

euel gor.

‘TO &LCounJC £0f V\Qémt‘{ve. koLiOMO,Q V\U.WL@Q!S, we

exlend e debinibion QLA Hie (»Qraovif-\nvu olove as Qo wi:
Vxelr = feo=-Fa

WP %at‘, COMA{;Q({%; Mae, ‘@ijec,sr‘\on ?Z"“@.St’-zwmg
hu.Wh@Ws U/\a}, OCC(.«\peAv ?Ve\/(ou)% ehjupes {‘L.o.l: 'g N
0V:€.~4‘o*ome.p{‘ i Qﬂxo Q/Qm.v {‘lno., mmé YQ.L\OIAOX Viu.thQY
will fe peadned Qa% U«‘n Qﬂ«bow‘{’\nm (uhun a £imrLQ

vanzers og— SL(PS, Lu‘/\ic\/\ ey <| i’n‘ljﬁ £]) OVAO- TL‘“-’)
Ik QO%M) l'\wL

Q’ L=Q ‘éiiCCL“O"l = @,’\/i [c[e,giurl'{m]

= QN Lvie ZA W]
= KR Gou\/llvhzﬂa 0
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- EXAMPLE - APeLicATioN

| The Yollowia vobfann is oflso o wecwsons st
e ey Yoy bl R 6 ol
- SL’OM_ j(’no{ W\N (o) S

i SOQM‘"“DV! e L
3 Degim VxeK - grQQ,: WD «Wo) Ardonld.

e wilt dow et 1 RAl0D) B o ,Q«“j?éigw.”

e Oulo ¢ SuHliccd b oo EL Yyl @) - yelon)

S | - | V‘éeCoIOé ‘369(@

(=9 L Y Gg(i@, @QW%“VC% Thew

o 5el’(@=—~>3x€ﬁl Qbﬂ% S
Choose YoeR sudh ot h,»g(‘“)‘-’— % TThen,
-tfa. < ;Aw&@m%) <ple=

D aia < (D) AednCg <Aoo

=2 o< ()4 () Adonlxy < 4=
- o<ty <io o< 4<i= uelo)

H Ol fat Y eg(lﬂ): ,%G(OJ), B V.
_g%_)_ Lejclzg (0,00 ke 92@&0. Teeu , ,{M.Q,,,VIOLL {'La{;

Qm:vé e (D) hdamld=y &

O () Avdon(x) = 'é“ \oo

e Adanlo = n(y_1/2) I &Y
Wé‘ Qﬂ-ﬁo ‘HAQ{ ,

o ,\ae(o,l\:——) 0<g <y *27,*l/i<\é~lli_<i[2f“‘f7_,_,.,H o
=-n/a<n (ée‘/i}K /2. = au is dedined of n(gf‘l@.
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~ Now we can A@Qlﬂwe; Xo=tan Cﬂﬁaf‘lm aud
CQHCQ\.&AQ—M h«a-{: ‘ o , R ; () ,
Ar&w\ (o) = Avdon aow (W C%*IZ)D;M%* \fe) ==
: ‘272'(“0){‘3=>3X6W\3¥U(5>’g 5

- D Ye (R

Cond Merelore,

) V\ée (o1 : Be?(ﬁﬂ &

Fon (9.9 oud BB

BN wcl®:yed 5 Meclon 5 -0

Vyelo: %e{hm L) el
mgowjro (@

% O"‘e’%* owne

S Ldu;_}g;“&)@g‘aé‘,ﬁ\ ,ﬁce ven ,.Q",\(L ,,ais.ume,,,llh?i ,,.g(m ?Y’(K“) . T‘A%
o= fuwo o WO Htm Ardanlcy = (UDF WU Avdan ) =

- = Wn) Acctan () = (ya) Irckon (kg) =
= Aerqn (xd = Adoanly = |
' Lau (Ardan (‘én)sjtau ( Arcbou (xe))
o D X=¥e
and Jhoeloe we lawe o
N el Pira= L = xe=x)
I ? one-to-ome (o
Chom Fqle aud Eg(9: — —
R i ¥ oubs 5 ,WH“COJ),,\..(,Qijegkon = Rrlon,
,Jg‘o,ue,—‘L"*O"‘Q o ; ;
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- EXERQASES

O LULV‘\/I ‘l’L\C Fyoo‘gs -?—o ‘kn& '\QaQP/OuJMeb S{\’x&fvvxe_v&s
a) 7[. i Couw‘-ouz L S

8 Qi coudtalle

@l A Bebo b Show B |
A countable /\?J Couhl'm@ﬂﬁ - AUB COum{‘ﬁ.@ﬂe o

® b Aa wilh ach Ge a ;e,rgomw | S!now et
@) (Yael:Aa binile) = l.imA(k counlalls

) USQ; av-l (o) ‘L: S&uow h\a{
(VaéN Aar~ Ny = U A
@ G\rem 5 Sd ABQ SLow {tc&/ Ho se} eq m\raj?mce |
. 5&{1 Q\ﬁS k'\l NQEQKW{ S%Wne{‘nc, Oud. {vaus: ire {)royef'}\‘l’i
a) A~A S
D AeB = Boh S
A AeB ABMG = AGG

. Le\: a,ﬁo C, &CW\ wt“« u<@ QVML c<& QMA. co:«Sco(mr
He inbenads I
TadTl= §xeR | agxgd’



113

 (od]sixeRlecxed
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i V Cw&va;‘h&weqanxLiﬁs

!Q W v ..(LJMQ Q. Mappt‘wéu_ E A-B whids s oneto-ome
B et Yiﬁ,@(?}a\rf%m@w{o , then Bom an ibuitive Q{t,xm,o\??ih{? -

Hne OJAA, COMCQ‘Lsiom, Hari{: (ownt Qe‘,,fimww is H\QL 62940‘ A:B ,

@t og,,,"4?1‘491,Cav&im,am3q or B has %eukf CO,chiQaQi}é, |

tan A?',;, o viﬁﬁ\.@si‘m(&[ @é fhe jgnﬂowiwzgf%uket o

N B 5! onetooue
¥ ,V“’{ QVV{‘O

Comequely , ve propue e bollanay debiabions:

 [A<B e A<B AANB |

A< & TeMop U: T anetooone 1 |

Nk el iy ey b dow lak:

AB ABrC = A~C

 A<BABLC o ALC

w‘n‘da are ﬁeg]c ay s/\cmewmrk PYDQ)&JM S};rhug Qﬁm wCDU",;*"' ;o

JCL& &ﬂow,i'ﬂ .l’u)o vﬂa»}a.r ‘H«oneimj will 8¢ used Jw show
Cheh BAPW) and R uncoumbelle.
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Contor's  Heeortm

[ For aug ook A, A<PWD |

Debine ¢ KT suda flak VxeA {@m 53 Then

| Yy, ue/% ($xd =1 = ¥i=%e) =

= Yy vq €hA- (Q(m g&m)amt \La

= gone«LOfome, -
- )EHRCH& (A Y(A) - Q oug - \(ofoue | [EDPQ ?>
) ﬁA<?& (1 -
T e Bk AL, aname ok ASTD. Ben
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