S L
3550l sl 53 Gosdo

t i gal g Sl ganall A dadba ), ¥
:(d\ gﬂl) e g ol g SABal V.0 Y
The cartesian product of two sets i8S gasal @jﬂ'JLﬁ‘ e}

a, b o2 e 0553 (2, b) (the ordered pairs) 30 gl 1l al
IS { S ISR YR CL P 4 TRT ULt g A
e as by LW as by b sl SED  Saalb (g
(s A

S (a,b) DL a0 5,5 20 sad) A, B ot gt 5V 1y
23 A B (e gaaall o 3N &l 4o pes i beB,acA
AxB={ab):acA beB} ol &l .(cad1iby AxB L

-

S 13 13 e gbeze WAl JW& (2, B) L (¢, d) € AxB g el tidly 2t

(a,b)=(c,d) & a=c,b=dilgib=da=cos

s B

AxB=¢=BxA 0B )l is st B 4l A <3513 (i)

RxR ol depast 0 — A SlasVl as g o A 3713 (i)
S sl e (RT 5 Liy

@2 o S sl AxB (555,80 Gl ol i et saal (i)
o b 20) B as pomall ot Sl 5l ol 3 A Ge pemeal) S el
' (3302 B A B

n(AxB)=n(A)xn(B)



- -

W 2-u,3+v)y=2v+1,2-2u) o513 V) gl

2-u=2v+1;3+v=2-2u

ut2v=12u+rv=-1 3l esh

u=-l,v=1_Je bos subldl Wl |5y
B={x,v} :A={a,b,c} ol = :(v) L

- AxB={(a,x (ay).(b,x).(b,y).(c,x), (c.y)},
Bx A ={(x,a),(x,b), (x,c), (y,a), (v, b), (y,0)}
B® ={(x,%), (X, ¥).(v. ). (+,y)}=BxB
Binarv relation : Auldl) cildal)
Rc AxB il S5 A B (e sastl o 2515 833e R O Jsh 1l

S5y RCAxA ilS 13 R a5l adhe Lgle O s A 22 gadt OF 45
aRbé,salt (a,b)eR aks

Ll 2 R={(1,b), (2,b), (2, €} b S 8l R O sty 1(¥) JEus

A=1{1,2),B={ab,cl ol o alls

S LS B AR OB A = fa, b, ) < 1 (gt

R:l(aﬂ a),(a,C),(b C) (C a)l
.RCAxA=A" )5 Al u@u@m@.

LS s NN O skl slieW i s o N s 130 2 (2]

YA Lﬁ_da.h:;-\qyn.u—! ngje\]w(n 1'11‘53)‘.,.‘_“ 1= ”CUJ\”



Pk LS
= {(1, 2), (1 33,(1,4),(2,4),(3,4), ..
‘\_.JL.“CL.S’JL J.w dg.l ia‘}’\djﬁ ..‘_i‘—“-\_!AN .L}'ledjy&g;ﬁ

o ISR i A de 3R BN (n,m)eR n<m o @
s il E@"
A B gast! il @%e R
(a.a)eR, Yae A <3S 13 Reflexive %ﬁ B and RaMAN (1)
101 (a,b)eR <18 13} Symmetric Adilale s R 83 (if)
(a,b)eR (b,a)eR, Ya,beA
(a,b)eR, (b,c)eR LS 13| Transitive A=l o R 5l (iii)
(a,b)eR,(b,c)eR=(a,c)eR Il (a,c)eR 055 Of »ileus
B ADle el R 0l AL, Wl y 2.51e R 3l 13

.Equivalence relation

R INIFRPSCRURE I P N R NN U Lo IV I U R G I

($5lom peizdl B4 0V 3.8 Ve R={a b):abeA,aTTh] astsl

br_a__.i'u J‘_Jb[,._a...ltg_)lua(,g‘.li NICRREY] SN q.l.Lo,..aGaiw

a™ b, b1 Te ol 13 &Y 2l R ol Slis L 2l A ezl g5

P B R £ g aTTc Ol s



25502l A A G R={(a,b):a,beAalb ) &t adad :(v) Sl

eSS anSTle e J Bl te (g3 see L @My pludl JUEU 3 2 all
(U5 e g3y aBU ey altess

153 Y Al pb BMe » N_ Ao el (3 2ol 206 350 R (A) Lo

S5y 3L o b e a5 a OF om 1ls 0L (3 b)eR O
i (10,2)€R Sab (b,a)eR s (a]b) of m Y sy (b | 2)

(2.10)¢ R

Domain and Range : 48l olag tjth.\ td @
R Glbi b o sl A B e et n A e 2 R S

t Jb 5 (Range R) R -ty (Dom R)

DomR={a:acA,(a,b)eR,beB}= R Gl
RangeR={b:beBacA}= R s

DomR c A, RangeRcB of &%

The Mappings (functions) {J} sal) WL_Q_).E]
— u\j i A &;Jmﬁ-“%i olis ;-‘.ﬂ s Jf _L\._;JJ il ‘_ST Y E_._:
B A e (@) W) i B s sadl ale

LB R LA e bl F O 3R

f*A—>B or A—LoB



-re_
i adygr o paally b B 3D el OB ac A S8 13
bj_.a;:JiJL’LS:___MNJ_\_i:MWaI.a;J .f(a)ajraj\.;uj_\.q}fr_.uijlj
ekl o Ad e FIA B Ol ot ey
(codomain) calaad G_bill 5B icsudl f ol ) (domain)
(range) A oni fA)={peB:Jac A& f(a)=b} aepustly .f ol U
| NC A P

f:R—B ol i3 A=R,B={-1,1} of Lo,s :(\) Jlw

1 S sde X lS 15

B IR o el £ of iy f(x) =
S SO VIESED SU !
Jed g f st OB FA— B g X—5 Y «its 13 1y ad
) Y by il camd 15 (F= g S5 ) o gloae Lkl
| A=X sl g dth = f 5l (j)
B=Yugli_g et B o lald Bt = f ol ) - Lall Gladh (1)
S 2 e JS) ) = g(a) (i)
s Lk 015 V) el s sl O SSE Y o, 65t i G
;\;s__p’xli i e et AY ¥ ol M e }L.c.a — bl Gldl iy Btk

fla)=a® VaeA : 3L LS Oy FIA— 5 A (L1



—f .=

g A— AT @ > dia Akl s eNa sz AT

gla)=a’,VaeA b r
Engwfﬁtﬁdﬁmﬁbg%j@jjjw\b@L«.&gjf&fc‘bb
Sikdl e f W Cab bl Gl bl STy g wh e f el i

g f ol Jum ol ey o) g et U Ll

(1-1 mappingLost=! &, of Jl £:A — B R Tyt vy

fla,)=f(a,)=>a,=a,.2,,8, € A 0 ~2i¢ Y o713 or injective)
e b Bl 3 il o ane S O3] Aaled 0,50 £ Of
coball Gl 3 il

BB 3 A o by FUTJE A B el )l 55 1 ey 00 Y

OLST 13 surjective 1 0,50 £ O ol Lomtall Gladl (5 pley £ (s O

L';,__:sl_aeArl »-\_51’ :L.C( SH)uubeme
b=fa) 055
L_gﬁt___7—i Jl:\.___.;q_._)f JL_,.u_ {f-A——B r__,.q'rjﬁ .c_.ﬁ.._}_j:a .

of L___.Jn_—a L__mb—'r OlS 13} (1-1 correspondence or bijective)
.L_;;LJ + S = @1 b bijection = surjection + injection

s fx)=-x . ¥xeZ ok b £ 77 A e (V) s
1 [ 3

R

= veZ (2 3l i) L_g\_{ ity &2l Mi‘ﬂ S {1) :J_-L'.

fix)=fyl=-x=-vox=y



inll Ao gy -x € Z (omball Bl naie Y 10V B el (1)
fix) =2 ol &l f{-x) = - (%) = x&utt x € Z (Sl

ot Bl £ O3 o 3y sl £ OF e (i)

o gx)=2x,Vxel Baey g L— 7 (v*“)‘ P (\J)dt"‘

et s

oA Ny eZ (= Hadly e Y 0¥ ol g () 1
gx)=gy)=2x=2y=>x=y
545 dor 0 ¥ (3EZ (= bt Bladly el 10Y U Loty o g (i)
0Ss it xeZ (= Sdadl) Jor py Y (51 3 S gt wins s
gx)=2x=3
Lol i:IbL-J Cmd g O3 cf,__s,); W) ) g ol & (iii)

£ ne h(x)=x* VxeZ ¢t hiZ——nZ r—w‘)‘ A () S

R

st x,yeZ 03 Labd o el s (1) 1
hx)=hy)=>x’ =y =x=ty
Y S sl X Jf<5 o S0 Gl
15ty ¥ 03 27 (bl Sladly i 10V LB I h el (i)

DS st xeZ (= By o V ol 2 (ol an 0 s



Lslof 1B ol b 03] (3 el alod ot ot W 0T e (i)

of 24y B={xy) A={ab, ¢ d} o »a:(¢)

¢ e SIS O B S R o R = {(a, ), (b, y), (6, ¥), (4, X))
ol

(0l Lt ot N (i) (§3t) e, R o ety (1)
Ll Bl o 031 (V) (813U 3 ol 1 (i)

E——-f'b .;———_'“,&? J—S:-f. “B A cAf A——B il i T v

et s (F/ A, )(@)=f(a), Vag A, <ot £/A A —— B i
LA, e (restriction f) f Au88 s /A,

el 3l Al FIA —— A e S OB A CA OIS D AT
434 (inclusion mapping) ) g E___MJ o fla)=a,VaeA,

rr———ﬂ-“_) W TA—— A L_;*;b'-ﬁ’i (.-wbj‘ )t i:AI =A _;_.ajj‘y (ﬁ.b-_:.«.u

“ .as gamaldd (1dentity) &;\h-i_"

i Salli, s 2l f1A——B =4 Hnverse map as) j (g 652
e S350 b OS0 A G ol (50 (D) S beB il
i (by=fac A fay=b} ol

0SS MEy e s e 0SS W () poanll am s ey

e 285 £ (b) beB BEUNIE .léjéj Q:LJ {r‘\) frA——B oW 13

#
AJ_'::_:}LL?lJA V-

-



e TR SUps
s FTB——a A KA B e W, 050 T 03

=
£t Sl

U S sl el s () L

e J

A B Ji..ub@ay

\ /
%‘\Z//"

BT el sSG Se Y Sly et  E

e



—g -
Binarv Onerators A3l Gldeal ¥.4.9
| Pl e G TR XK X el 6 £ i 23

(X, y)~——r X 7Y,V (X, y) & Xx X
o= K e i el O o (X Ap panall o A0S dulee .
APIEENVEITD €5 QTSERLC IR I (NI P

AL S Fe WOV +:Z><Z-—=—-—->Z,(x,§;:—->x+y r-‘)’i’k__)_é&
s pattl e LIS Bhar > aadd Bbae O < ZM..QJi SasY is past
B | {Z

(Z A dgkas e J,.;_saaw dhz e sl

il b ol b (v Ot

() N:PEOX P(K) — POXL(A, B) <> AMIB, ¥ A, Be P(X)
(1) U PCOx P(X)—— P(X),{A, B)—— AUB, VA, Be P(X)

et B8l A e gl ST 30 4aty PUX) e gt Lo nndos V8
(X 1 pat

BV SEPVE S i Er SISO B UL R NEN | r=ts () St

sl
LIY A R VA AL P A | TS 3
.L.,}Cf\;‘,—.,:‘""“'?a'{ “ﬁbwbﬁﬂ:;%

LY L IR 4. - -
it 5 {Commuative) Selldd dles WL 7 adasdt (1)



—§o—

XTy=yrx,vx,yeX _
555 13 (associative) Aduald ales Wl Sl 7 aleal (i)
x7(yrz)=(X7ry)rZ,VX,y,26 X
(V) Al
ol s ol Gpdes L8 Gmmall SeYI e o 2y aed s )
covdl) s oty nles L P(X) e N U o ()
T:RxR—>R,(x,y) —>x+2y,Vx, yeR &l alaadl (1)

FOE PRGN PR-N Y L
(The unit elements) :3dlaadl alial)
Al dlaall I:\.llﬁi {I,a..;- s & el ceeX ok g W
¢ el O 13 Wl xTe=erx=x,VxeX 3515 X x X — X

(Teft WNit) (5, b2 | oy &b eTx =X, VX €K R 3id

Gt 13 7 A daall (right unit) L__,.J !rJhﬁI__._ﬁ ffg..; (g3 T Aganld

xre=x.,VxeX

sal!

b | aie g8 0eQ el —aoldh sV as oz 2 Q 28 (V)
co Y ! Bl Wy | e T Q) o) ko 2l

ieN gﬁawkudwuygzqwumymﬁ ()
v il Adanl 2l Ll e g

‘Jfr_l;d bty i s U ‘_,;5,55 (")



AUg=¢dlUA=A VAeP(U)&ANU=UNA Y AeP(U)
Mkl B2 2 UK [ adedd Ll 2 g 03)

J@%L;ﬁg#XJpX@yﬁdeéguwr;;.iL(!.’:l:{\’[2\..1@”
ff‘y!g&bkj_@\;

T ddkend e o me P e e'e X O L2 i ke Al

re=ere=ere (L e e OY)

=¢ (e ae e OY)

Inverse elements : il gSaall

astlia Leali dbe a2 e le X de et g 13ty Al

2as B xe X ezl Lﬁ&aw X'eX a2l b rXxX —>X
xrx'=x'trx=e

Vel a dia il cxeZ o xeZ el oS L

>

ey e Saed xeZ a5 S x (X)) = (X)X =0
.;.gf_'fﬂi ilanl

< . e Ly - - ol b .. 4 L
X 8 e 180 0L X pas! Jeagh a5l ilee 7 2 :{“H -’L:E
- [ E o P - - o <

Lo H
IR I R ~_,<.%_a S5 BT

[ - (-]

- - 4 N o,
roidend il x N ezl cae S LB x X"E N 24 P!
i L oo - LY P n__ - )g i
N =X e=X (X jJ=i{X Tx;7TX (“'w“—:’\,".‘f)



~tv~

Of Sl 70 ol cotae Ve 3o X o5 tha i
Gag 15} o ateall 2l (left distribution) )b @23 2lee 7 (V)
x7{yez)=(X7y)o(X7Z2)VX,y,zeX
(g 13 o adaal iy (right distribution) (& a2)$ es T (V)
(yez)rx=(yrXx)e(zTX)VX, y,26 X A
ety S Y Alas 7 S 13 0 Alenl Ay @)333-:1»9 7 ()
Lo Adenld Al

il a5 A e JT(J:J MU oslesdh o P(x) 24 (V) Ot
e Ll S5 U aesl

Dk WS oAl o7 laall s 75 0 1Y) e

Xoy=x'y,x,yeZ pudiilas 1
o Xeo(y+z)=xP(y+z)=x?y+x?z
=(Xoy)Hxez),VX,v,ze”Z
A Adaald il (g ey a8 Ales o of (gl
(’y+z)ox=(y+z)2x¢(y2+zz)x=y2 X +2° x :J-Q)
Syt zjox=E(yox)+{(zex)

o B -S| s e ot o 03

eIAXA—A ei el sl lle 2 eeA O oui(Y) JUa

O3S Y AR ¢ ey By 5l e Bl s ol O Ry

Loduls ;..:L‘J-



—f A~

b S TAXA—— A ildl O oy A= {a,b) 28 R

ara=bra=a, arb=brb=>b
sholy e e s aeA Oyl 2 sae be A Of il
Lbl.c;iﬂz_cu.JLA%J

(LF) Gaslosi
Ax(BUC)=(AxB)U(AxC) J» (V)
Ax(BOCO)=(AxB)YN(AxC)Y (M

(AxB) _ oA B U_Q_,,j\ -y e B (T)

c ALA

s M S ae e ¢t s

(AxBYN(BxA)=(ANB)x(ANB) of v 1 ()
RA YJJ, U bas s 13 dmemes B 5 s

— Sl RS S e B S s AU By ke pamll ()
Al allas

(1) A=integers,aRb<3\(a-b)
(i1) A=mfegers,aRbea<hb

() A ot JotlllisneaRb o b cddl gl g 2
\L——jq—RRk——J‘h—a(L‘CWAJ___"ﬁ_&‘L;w AML.._:!S!“\(\)
O AR, B iS5 13 e a,u-\a;;\_u\uﬁR!@uﬂ(Md&

il 5% 5 S s Ry 'S_W..“Lg.b-}’l i Lk 2hadl s B oaded]



._.ig_

Sl A Ay B dkidl wllisl ¢ o2t OB AR, B «sl8 i
P oBMe R|,R, <5l 13 il ¢ sast
s Jee daed (V)
O e pet i st T X Y e ) ()
f(ANB)=fA)NKB):A,BcX
A ke ges it Eof [IX—— Y el J (1)
fiX- AR X)- A=A X
—S AP Lol e s CSTB = {a,b) (A= [1,2,3) <O (A
Lol Wiy 0,5 A® 3 e
e b 0SS Ly aseT 0S5 92— 7 ity I e sl (3)
Dol S O m xeZ S0 3,0 A(x)
e b X O B(x)=x ke g oS 1) gx)=5x (1)
3 (in) o(x)=2x+1 {ii)
0:8S—>S oot (x20) 2iid slueV 2 a2 § 245 () 1)
Ox)=x",¥xeS
67 sl ol B g Ol s
slaeY! iesag A S BIA—— A G0 =xX", VXA OV O x
Soll bls g s aaal
e s fTA—— A oS ol i padsa b e (W Y)
G ih slueliae g A S fx)=ax+b,VxeA

A sda 3 s as0 ool LB, ik bl Brol s

A -



—& . —

74 050 G OV e mahl SieW Ao pest 2 N ST I3 (A Y)
SL LS B 1l N e 20U ales
(1) 7:(x,y)——x+y (i) 7:(x,y) —>X-y
(i) (e y) ——x-y) (V) i y)——x+y
(V) Tix,V)— X +V?
Aa) et e Lh o Sl Rlee oS (1)
{2, b} 2t Lo i w S aflales ST (V)
Toddasll e 2ie so s Kaesastl o 8 a a5 2lee 7 2 45 () 2)
xy,zeX SN xr(yrz)=(xrz)ry [l 558 7 ol a4y
| Ay s Bles 7 Ol 0
1ol LS S, T U ot ) o pamald SAT " Jlasll 30" G (V1)
JeSU e e SAT=(SNCT U NT)
-Awwb@jﬁ%i&ﬂjj@‘-bbiébwAdf;ﬁj
O s, XTY=XYFLVXYER . o 7' RxR—>R - s (YY)
fule 2wt boash codsiduladee 7
et LJ 7 RxR ——> R asfall il O (VA
Sagb ides 7 L xTy=X+y+xy,V(xy)eRxR
sl Ad et o leddm aflyales n’ Ay ;&: o A (V)

.n Lad,..ol.;;



The Algebraic Systems 4d wadl 4B “-5 dadba V.Y

A e Lo O e B 8 as s pa tyg pad) QUBT ¢l
e A AW e an e ol pllae] e La Land o 3 etk ST
v S RECH e S

Semi-groups and maneids po ¥ oladd § 4 3 dlall
raghs W Ades a0 S Eepast oa (S,7) 13 ) dlead tidy Al

fael Ay @ xe 7:§xS—— S (S= Al &@j&; L.S‘A A (\)JL*’
(S3Uy e n) amai (S,7) 03 (f,g) ——Fog, Vi geS

Sy ced s Blades o1 (Z,7) (Y) 00

Rl e e i) Lhal a (S,7) AS gede Ao i gl

7 <SS 3] (abelian) A 3 ) 4k ol Bl S ad (S r) O Sl
commutative a4} idas

HP:AMA&;‘_‘”\M\)”U 5 (S, 7y (V) J (v)J\L
.7 @MU J‘.i'l_‘:L—\ j.h.a_'Je_‘vb

“ i . S . L . N * L] - - &
iasll 205 L Addiive maneid .ﬁwﬂ%ﬂ Foboaals 3 sa ) A

..,9\__..&_'.';!‘.-1 = .\"_Ef_«_;‘l__ : -r’ 2 ;‘ ..-ul J PR ‘.ﬂ-’ . o] -.«JL'/Ci *.h...R..EI) a -+ .3) ety -\....L..,J1
- L. ® -
Ly H N H |
L B + - O e al
WI\,“ L oA U.,! J) i( ),(Z, .) N (:«/‘j



- =

<SS 15) :Multiplicative manoids @ weall ?"j-hd-dl-i B pa ) Axds

et WL 58 W T8 gy 4 ezialy () 0 8500 3 BN Akl

Ol 2l ol e il (N, ), (Z, ) o ezly ooyl m asls e

wo

s S=R & aiadt sisVias w2 R 54
f'R—REX—X+1)&g:R >R(X >x2)

Al e 0j 48 fge S 1T =2l

Invertible elements ( wSlaill ALEaY jalisl)

a 4y ~SLal L6 a of Ji a5 as (S,7) Cu aES o4 1y Al

el s _se)ara’=a‘Taze ot 2'€S il oy 13 (sSas 4
7 leald Bl 2 il oS e 8 a2zl (S
e Ll o el B 4l (S, 4) ST jsa ) (s
ey a5 (S, ) sl ST e JU aeS el (e 1) oS
2 g g aeS eSee OB ol 23l
Sl BB R a3 T g () al A (e
(@) =a of 48 (S, ) o 2 sl 5w W 3 (Y

- (-a) = adf 4 (S, 4) ol 3l 50 a2 Wl B
VAZ, ipsat Qo Sl P ACT Lae (S48 a5 (2, 1) (T)

°L.’M"(‘I"*'.j" Lf‘l“"“zﬂ _}: 1 u"“f”i"?ﬂ u",w 'L"--/M‘ |



—p P

IS 3 (8,7) 505 ad 3 oS (alilB oy eaie B, bES OWTIH 2 A i
oramSall Ofy Sl 5 azbeS B b pSes b @ psSs 5o 2!

{arb)y=b'ra’ »

U TR RS b5 plasiady 15 ls Al
(arb)r(d’ra)=(ard)rb)ra'=(ar(brd))ra’
={arejra'=ara =¢

el
(b'ra)r@rb)=((b'r@)rayrb=(b'ra)rdb
=(b're)rb=b'rb=e

aTh el pSas o bra’ O3

C @b)=brat 0SS )W g

~(a+b) = (-b) +(-a) 055 (8, +) 3l 3

et s Sall Oy (8,7) 35 padt b 3 WSl LG aE S o 1 i
| 13amu boel g gsi’ .a'
x=bra' sy te3 W xra=h dolall (1) .
y=8"7¢ 32 g b W ary=c dolall (2)

S 51 Ol L 0,5 x=bra’ 13l Al

w o -,

praYra=br{@a’'ra)=bre=b
(}} ;'j.;l.al] Js- (bfa’)
X=X7e 0 X7a=D St e x O b

=xr{arat=(ralra’=bra



1) dbsbeald w500 L s bra

Gl el A as S el

The groups 2 3

] Q;&J 5,05 4k plad Lis OS5 3 &l (G, 1) pllad Jg, C i

S5 0555 (GLr) O (8 oS 4 gy STl LB G olis or s

— i 13

Als ias 7 (i) G el ades £ (0)
xre=erx=X,VXeG & 7 idorll e G L& all dxy (iif)
 xrx'=x'rx=¢ sl x'eG Sl as xeG,-.a_';L}ﬁ(iv)-

05 (S,0) OB (S={f e A® 48 ol B s (V) Jte

By e (Z,) S53,05(Z,+) () L

£

I T v N U WL R R @j&;d 217 Sl

SRS INPREA TR AAT

: ] W W,
1 1 W, W,
Wy | W, | W 1

W, W, 1w,

e L A s 1

i A e e WLe el LW = 4 LGB0 s

ti
,(7..3."—'-;.5._‘1



- N-E

ZOTJJ‘JJ_-‘QJG'OU
W 5o Wy S s Wy 52 Wy e sSns (i) Ll Ll s 1 (1)
Azl ides ol ales 1 2SN e ol e (i)

(P(A), ) J—> P(A)={A,{a},{b}, ¢} 03l A= {a, b} =4 :(¢) JL

.?ajﬂ_).

Do e s

U ¢ {a} o} A
4 ¢ | {a) | b} | A
faj | fa} | fa} | A A
by | (o | A | (b} | A
A | A | A A A

10f J st Ss e ity

s el a9 (1)

G35 P(A) & X e o ¥ 6l oS sl b o {a] (i)
A b} el A SL GiS falUx=xU{al=¢

Pl 03 2is i des () 0f e e gaomall 3y ikl ol A1 (i)

Gy ey e e (PUA)L L)

e JE () Jle (1) Sl — () i 1 () Jiee 2 (0] L

ATy adig



-

) el i (ma
Oy 3,3 (G, 1) »—=& ¢ (Cancellation Jaw) wilad) o oild 1Y o

S.arb=arc=b=c a,b,ceQG

a el oS g a'€G oa e Al

.‘.a’z‘(a-rb)=a-'r(arc)

s(a'rayrb=('ra)rc
erb=erc
b=c¢
D onsatadl JAEJD'L&}' UL{ a.beG g e (_.;‘\}'_L\_.jl_'i

Ay -WBarx=b,yra=b

| (o) oo B ala Al

(@Y =a ol sl pa el o SWll oSy aeG e Y (LAIG
~(-a)=a, (G, > 3, (a‘l)" _a.(G,) ¥

@arby=bra Ol 42 a,beG e oY tlad

@by =) (a)",(G,.) 500 W= 3

—(a+h) = (-b) + (-a), (G, +) s = J L= 3,

(arb..rprq)=qrpr..tb'ra
(ab..pq’'=q"p ;0" (G,) T
{ash P+ =(-QF ().t (2) (GF) A gy

. =

T 1
g t
ae(G =i () il




—_aY—

a"” =ara.. ra{mfactor)
a’=e (Ll 2l
(2)" =a'ra'r..ra’ (mfactor) Ol
a™ =(a'l )m =a'ra’lr..ra’ (mfactor) (G,.) P 3

ma=a+a+ .. +a (mfactor) (G, +) > &
& m(-a) =(-a) + (-a) + ... + (-a) (m factor)

ees p3den,m S g™ rg” =a"" (a‘“)":a’“” of el Sk
(b}.k_st L)ji! G jele sie ¢:5!) 83345 5 a5 (G, 1) ools tal Tody E;
(the order of G) G 45, o G olis 2de Ol

e R o L LI W BT Y QST R T T ¥

a" =e (L a2l 0,5 e

naz0,vneN oba=0 o5 BIYZ, +) o0 3 @ ()

ALY b A 3 g eziall O3
il ol a b el dot A aS i e a2 Al 8 ()
Wi=1 Y3 a0 W,

(3 o shaald &, LWV&L&&Q\} 2 A i paemadd Jla 1ehs Al

a,b,ce A jolall oad a0 by nB caat 3 (4)
(1ya+beA (ZYa+b=b+a
(3)(a+tbytc=a+(b+c) (4)30eA 0+a=a+0,vacA
(5y3-acsAa+(-a)=(-a)+a=0,YacA
(6)a.beA (Tya.(b.c)=(a.b).c
(8Ya.(b+c)=a.b+a.c,(b+tc).a=b.a+c.a



_.0}\_..

by ety Al 5 0585 (A, 4) O o (1) = (5) oo byadh OF B
(A, +, Yo M aitodd 3ol ey 505 cinal 3555 (A, ) Ol sm (6), (7)

sl @ ally o all s cedd lles xe A= {a, b} depestl 1Y) Il

+ a b . a b
a a b q a q
b b a b a b

EHEINRS

eV i g2 Z o a il 0S5 (Z, 4+, ) o pladi 1(¥)

Ao all

Al 0,80 (R, +, ) o sl (¥ U

Al 0,0 Y T={2x+1,x€Z) com (T, +, ) k! pladh 1(¢) Jl

C(A-(0}, ) amn) G52 aEle (A, 4, ) IS 13 DField (Jal) i w3
F o EJLcLLJ'.pJ__,JabLi;Lb Aty sds & adl s

Ji e S 0S(Z, 4 )R, ) s(0) J

ol ol 3y M={(a,b,c,d):a,b,c,d e Q) <t 13 :{7) Jb

:LFL—‘ Lab/ u'l;j;"-"’ ;_'.'J.._'/:_HJ

(a,b,c,d)+(a,f,g,hy=(a+eb+f,c+g d+h)
(a,b,c,d)+(a,f g hy=(ae+bgaf+bh,ce+dgcf+dh)



EY-3

N (M, +, ) s pladi 0B el il sVl ae et Qe g, heQ G
Al 055 Sy B 05
(¥.1) guaylo

tsk LS R Ul o adaall O aaidt sieliae s R 508 (1)
(R,0) bo 5,5 ca (R,0) ol oy Xoy=x+y+xy.Vx,veR
N6 0 4k
45 (Ry0) O g2 R'={xeRix=-1} O =i

el Slallaleadl G0 o f 5 05 0550 e gadtl ol e ()

ok padd Alos x S={x:x€Z,x<0} (1)

ot ol Blas o S={x:x€Z} (i)

sl Bas xe S={x:x€Z,% 425} (1il)

ol s s S = {241, 1,2) (i)

ol alas e S = (1,10, Hi), 1= VAT (V)

ol il as S={z:2&C |z |=1} (vi)

b e A il e S (P(x), A) A 0T s ()
.AAB:(AUB)-(AHB‘),vA,Bep(x) LN

v, x Oy X =y = (xy) me O 55 & e Xy 0713 (8)
oY aLS

ANl i e GOk kT =e,VaeG O Bl sl s s ()



Sl dleald il Aeall s 7 S8 5 A= {0, 1,2, 3) IS 1] ()
T 0 1 203
0 0 i 213
i i 2 310
2 2 3 011
3 130 112

JALT fi’h‘.ﬁ L

Potency of Sets Cole sanall § 408 ¥. ¥

Equipotent Sets 5 ;440 A ghuds Sle canal)
dazd o 13 Equipotent OU stz A B OV M e e A B S tedy gt

13 L A~B s e s £IA B all B lag dor g 1)
2t ALy A4B S0 A, B oresetl on ol b5 (T a5 V OIS
B g 3 ol

ol sh B BN s e el oy ~ 3O sdBada

Adeez SYA~A (V)

A B pses Y (A~B)——> (B~ A) (V)

A, B, C olemz e Y (A~B)A(B~C)—— (A~C) (T)
Jsmad (A1 155y ) s (Al p alile) lesadt) n 20 gast ol e
B

P etal b m Sy ol Dl e 0SS e e LT ()



b £ 0555 s Rslst g 52 psgie 38 pad) 5,03 OF (ie sast!
At Bl ol 2aS VL a b e e 5,08 O 8 o Sy R
— sl ] ps2d "cardinal number L;.«L»T sde’ gl sl (V)
e Y eV 0S5 (V) O e (5,2l il gl 8 8 i5
ol gl 3 sl sae ) L
sd_alt sl i@\;, L;ab_) L.,A A i yat & ol 3 0SS 1k
s aepad WL sael 0l e JB LS5 LA e el ol
kel oz a_cﬁéit__ﬂ_);;ﬁj Qi Bk & (sl m_&g,us
| i f g b olis

i s gl L_S.duiw sanll e Jud# A L0 D s et A ST 3

(A~B)——#(A)=#(B) 1 » arlY slied il a st (A
o =H#(A) L A de gest Dl g 13 L;‘Lj sde g O JsB tids w3

E =020 =1, ({418} =2,£(10,1,..,n-1))=n of Je sl

R=1{1,2,58},T={ab,c d} ;SJ:(1) Jt

== f(1)=a, f2)=b, f(5)=d ol i £ R —— T (G ol W 20

#(R>=#(T)=4 d? ‘E-LC’_}RNT LJDL-E‘ ébbijic:u fR.__)T JT

B as Y oa sl st e M={1,2,3), S={a, b} S 1(¥) S

M AS OB I M, S o (ol Bl



—, £:G——H 545 G=[0,1]cR,H=[2,5]cR SJ:(v) Jl

Db g3l Bl £:G —— H el J Ol il f(x)=3%42,x€G &ost

.G~H
B gleze A c3loST 13 ais o 13 (finite) Gugis a5 pest A OF o tid @l
10,1,2,

[

n-1}cN byl o Aaall SaeW) o 2o et a3 )

| DIETREN RV Le

DIILE3 {0, 1, o, nel) po 30 B lece B8 padt A ST 15 i

A sd A Af gaomal] gﬁu‘\ﬂ sdall

s cstiaadla

8 pad Lyt o sliall sde g Bgrl) Sle samad) bV sl ()

Galaie g A oo Ao 38 gagt (gl Aoy Y OIS 13 agrie A e gt 0,55 ()
gl dae gt O O S ke e A (S g A e 500
Gz A U85 dai g 1) dgme pb A Be et 0501 b LS
.Lg;ﬁatbézéyriﬁjaﬂ,cﬁéj.ﬂt

Ley g 25 s (__SJL»‘NW sasll g OIS 13 L.,g__; Isie o 338l ey (T)
P RS JRPRy v bl 20 e Sl e
sis emd) 2 g«b‘}’i 342l cawu s Natural number L.aJa o Lm\
.Transfinite number =4 35 L

5 adley #(A) 2 H(A)+ 1 015 by 5] Bge A e a0 (8)

a#a+1 O iy i et A g =H(A) <S8



Al Naed o e
S e By @< f o Of S AR RINYS @, B oS 1edy &l
et o 3 polke Al ey @ =#(A), f=#(B) % A, B 0k et

S5 s 5 B (Bl sle Wy Sl pastl 5,08 e < B 1 (1) Sl

bl s o S @< B0l sl aniSal 3 0550 < B (1) OY
siel et Y (@< BIA(Br) > a<y of s (aney alBl 30 (i)
.a,ﬂ,}/ a._..»L..‘T

8 bl e M < AR (i)

ca, i ol psae N o< f o fza ()

s —x N, <= n=<n, O Lgzie L‘.‘_,.L.j Isde n o 13} :("\) J\L

RS IRV IOV S AN





