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UNIT-3
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--0ciatut paot -

or awabc e S,(ax(bKC) =(axb) *

X- a,bic EZ

a+b+C =atCb tC) and
(a xb)*C = a «Cbxc)

Cemmdalit Poep

+er an abe es,(a * b= b *aa)

1 a,be z,

atb b +a and
Axb=bXa

(4 Tdlendiiy elmut-
Thene eniua q duungihd elment e, ees, Such thar

fos am ewmunt 'a',aeS, Uhey

Oe e ka = a
he elenmurt e es is callud he identii elunent eb S

C

Ex- 0 and ai hi i dunh hy elmunts oy zTupeu

to the eptnaienL e additon and Multpt cation Epech

v
Sine,fos am element a, aez

a+0 0+a = a
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JneN Eument

for eadch element , aes,then eits am elmnt

, aES Such that (a xa-=alxa =e
The elsmint o-1 is Lallkd e ñvt ob wndun h
Te

epatien '*
e' s called Ldunhty elment wlth wpe to t OpUehan

EX-for each a
€

Z, -a fs hea 1s h Invee ob a undin e

ephation), S e
a+(-aj =o

whne 'o ts he Ideitna element oD z wndu. addihon

Beobwlre Poopey

fo6 am thre elunen a,b,ces,a,b, c e S,

a btc)= Ca* 6) +(ta*C))

is Cam t5
operodion '*'fs sadto be disrbuhie

foo amy 3 elemenls ab,cez

a CbtC) = [a Kb)+ Cac)

a+Cbxc) = Cat5) * Cat)

Cancollawo) Poopeny

+or at elwmenls a,lo,C ES amd ato,

akbza*C >b=C
xa = C*a b=c)

EK-Camulaua) Prope0 eld pod fo any a,brCe

wndu addiin) 4 wudipl todhon.
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Tdunpotint Poopotny

Am elument a,aesi Called on Idempount element

ab a a =a

x-6z is an I dem potent eluent undsn addui

Oez aAe idempetent eleuent mser mltipliaAa

oX0=O
a-O

2
Ohdosuna CClo e)

CADcia Asoiahey
CAestcocwe

Poopesy
Satühus

Idatit
(IdenaR)

Sataau
Monod

men KIne
Said Seniqoop

Cemmulamr

AelooGomp
Cos)

Commudatre
Subepv?

CHASubeoet

ETdk
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Sem Ssbup A

Let s be a non-empwy tet and * o a ola otraion

on S, he algebraic Systim <S, ¥ is Calleo a semi qoup

b Satutus te totlevina Popetes

C)clotaun pope

fe an thoo eluments a,b whehe a,bES

axbe S
Cf) AsDiaiwe ps0po

106 amy 3 elumeats a,b, c whune a,6, cEstin

ab*c) =Caxb)¥C
een

Ex-E 1s e set ohr potitive mumbths, CE,+), E, *) anu

Semi qous.
(N,+) is a emi qsV

Phove E,*) s a semy-oup

Supo E=2,4,6,8,10,12

Take. 2 elements a, be E a-2, b= 4

a,beE whee a -2, b= 4t

akbeE , 2x4 EE
8EE (Tone)

deswe popu satutud

a,,ceE hUN as 2,b:4,C= 6

axlbc) = Ca4+b)*c 2*l4*c) = (2*4)*6
*(24)=(8k 6
4-8-48EE (1ue)Prouathive povp
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Meniel :- clo

Let s b a mn-empt t and'+ e a loinou opUnat

S, then t5 algeoraic &sum {s, + 15 Callad a mmaid

btt Satitis the tolowing psopetus.

) clou P
TO two elamerls o, b; Such thot

atbe S hene a,bes

ci) soiae pope

es any 2 elemes a o,cES,Such tya

1a
to+)-Ca+b)t+C)

CH) Tdediy Element
Ideikqelenat

Thu exiut a diutioquished elemat e, è es uch t
e-o identtyfos addthino qp- o

ate= e+aza, taes (ero (Henhty foaddtinoep.o

w,+> s a monoid
C:'o mined in rNatunt nds)

N,+>s net a Mnad C:0md

whe w: set oj wheumds

O12,3
c o Matuhal mos

,2,,+. 3

No- A monoid s awas M-
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GROUP

Let S te a non-empy t and t e a aina openahin

on s, algerouc Sytum <S,t>15 called a Gmp 4
t Satuhes follnrma poopatas.

S io,2.
) closn psoRl

t a-2os an 2 eluments a,b;, Suchta
2t3ES

5ESa+be whne a, bES)

Ci) *0ae pUpUy

os any3 elemnts a,b,ces, sch r t a2, b: 3, C=4
t9=@+J++

2++= 5ttat Cbtc) = Catb) +c

(k) Tdudidg Elament
TeAe ext a duo qushud element e, es Such *

ta-2

ate= eta=a,4aes] 2t0=0+22=2 r +p)

1 t idenhha element wrto addho) oae
e-o

tos an elemert aae s, tne exit an elenet a,

aes, such that ta-2
a 2

a+azata=e 2t62) =-2+2 =O = e
()

at(-a) =(-a) ta =e

www 'e is the Sdenhhy elumerd.

tqs
I--. **3,-2,-,o,\,2,3...
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Ex3,+? 1s a Goop
wh L1s t% set o Itge6

+o=i-0...-3,-2, ,O, 1,2,3, t
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Subrro
Let Ga7 be a qroup t H be a fmi tsubeet oh
Gtup , theo 4) s a sub oup oh G and only
f Satihus he telloui Poepties T.to opuaha)

HCG

Ler a&b ane 2 Alementi H Te, a,6e H 5

O beH,a,beH
G) Assocátive proRe

Let a,6 and c ane 3 elenenls Uy H , a,b cEH

a*b C
= a* Cb¥),ta,b, ceH

Ci ) Tdudiky povtuity

Let a s an elumenf H ) aEH

hee eaiuts a&peual elument e +H ) eeH when

e i an Tdadit elunent Such that

Ake = e ka= a, +aE

a k az a (:e =)

C Jdenky elumsd WTo *]

CW) Tvee poott

Let o ts aN elwment io 4
, e, aet, lgco tere eist its

Axaal«a-e.*aeH (:e-i)

whwe e «s an Tdak ele w.T.u *'

8htb +0puhis. Hhunce H is a Suuloesos oh 6)
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Examples ch Sulcps

O<zt7 ts a shubvp o +7

9+7 is a sub Gxp o <R,t>

NZ<QREC www
Net obrTnst nos

ZSt mugs nos

toh hio) mds
i U zislh s Sb GroP

Subgsonp Abp ubc-f R- tmos
CS ot Compleano's

Subemoup oy <q,*>.check uwheatys ,} ts a SulbGoru

ot Godnmet

Sof- G, * {S a qtup .

CG-1,-1,1,-1}

HX 1s a SubGo h <G*)

=i4} 's a Sub Ermp sr+ 3ahsh ttlei
Propertis
CompenionTalla:

EH
-IEH

C) clowru popo
=

Let u 4ake any elunats a &b, a,b€ H an ak bet)

a,e H*

fo eg a =1, b= -

-e H
-1eH Clown Poupenhy &Astud
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Cu Asoiabie psope

Take mu 3 eumet, a,b,c tehe a,b,ceH ba)

a* Cbrc)= (ax b) * C a,b, C EH

a =1,be -,c=\> talte. 3Vabuas grom 4t-41-})

C-1D= CI*-1)*
-1 -1*)

-1= -I -1EH

'ssvciatpie Poopat is sauhud
Ci) Ldutity popaH

ate a eumet a', Hena aeH fey

a e eka- a
whne e fdenhhy elu = i C:e=tw:T do Mukp)

s ea a= -I, aet

Tdentit plorpea Satiufa4
Cu)

Take a elv a.He aeH Tee exiyt an eument a-'

H e aeH hy a a-l=a*a =e

hwr e is tdenhty elment iiz Vaue ts eqnal to''

Ex- t aaáu fuke a l, where aeH

low 1 nve is a = C oue i-)

a ae
ata= e

a
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a fnueu Is a-'= -1 E H

a a = a*a -e
>-*= -l* -1 =e
e

Inue Profe is also sahthüd.

H £i-13 Saehis + propuit

ttence <H*>fs a Subop or<G1X7 hana tH=l,-1?
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Sub-Seww sD
Clotune Ppej

Let s be aJiste se * iS a biop otetion)

S*> ts Sad to be gemiron 1tt t Sohifusbe fellenior

PoopeabeCi) clounu Pouteh
CIR) Asocade povjg

Tbe a frnti sct be a ono opdton).

TCS
7, *>S a hubsemi qup ob Ks, * > bt 1tsobshus

T,

JO6an 2 eles oT 2 a,b€ T

Ceb ET

ExO-lt s tensides (z, +71s a semu rotf

tzt> a Sbmigstp b <zt7 4

&atshis Ca) clokuneOLg& atbe Zt
any 2 elu i z Ce) a,be Zt hen AtDEZ+

et a-2,b=3 a,be zt
a+be Z}

2t8 e Zt
5e Z

t+7 s Subcemy qoo bz,+7

15 emi-oup femea by a athe tges wnds
1

oddihon opehahn is a hub-emi qoup eb al tns6.
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EK:--Undos Multi pi ahn openath on,i cet t ot allnca

o z,* 7.

t z, ¥ 1S a emu-ouP z, *> ibt t sohsfis

t t E*} be a sub-Semi qsoujf o (Z, *7 "tt tSohshis

i2,4, 6,8,

Li to +}

n 2 elisi E ly a,be E t
A be E

A 4,b=6

46EE
24 eE

.

E 1s a Sub semi q p cZ,*7
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downe
Sub-Meneid-deutlig

Cled

Monoid<oJdinnj1
SubmanriASTdahls

Ss a finide set s a biYAy opo
cS*>1s Said to loc manad h t Sahsbus 3propenlu

clown
2 Asoiatwe
3.Toled

1 1s a finiti t * 1s 5r loi)a oeno

TCS
T,* tS

bmenoid ots,*> 4f t Sakishà 2 Propesi

.losune propu

leme oran a,beT bey abeT

2.Identi poo

abeTT

o am a, aeT tro hen eat e eThno

E z, +> 1S a SubMnod o6 <9T

whene
z s t Sct cb al ineap

is the t oh allrahona unlen

NOTEr Shu ee t 1s a ubst o theh1t fetla A

even Semiroup 4 S ao migooup ote 4

eey monod fs a ubKrMonaed oh tttelh-
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<9,ty 1S a meoid
z,t 1s a Submana ohb 9 +7

No <z,t) Satuhis 2 Poo peieb

a) cldswr PopoO

s anu 2 elemonts tn ze. a,bE z kzo atbE Z

Z f -2,-l, O,\,2,
.... 1

a -2b=)
a,be z

a+bE Z

-2+1 ez
e Z

tSasbiul Clwh

b) Tdedti Paopet

e ony elemert a, aEZ ,tus gAe ext anolhes ele e

e Ez tey ofe=eta=a
let a ,tEZ e= wvto4dd.ogerda

a te at0 = 1+0=|= a
.It sathu Jdentity Progug

Lz,t71s a submeneid ot Qt7
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each oh he hptlouring tas, a loioony naóo *

Deloumine whether (A,*) u a emi-roup osa marrld
A- faj b 1s dehiyd tongh a muthpicahon tado

meiko
()xob

ab aa

bab
To che ck akO Gatve lauw

a*Cara) = a*b =a =b*a= (axa) Ka

a* Cax b) aa =b = b*b= (Oa) xb

a «(b xa)- a* a a* b) xa
a Cb*b) = a ¥b=Ca b) *b

bCaa) = bx b=b - a¥ a= (bea)* aa

b*lab)- bxq =a= akb-Cbra) «b
b*(b*a)= bx a - Cb«b*a
b (bxb)= b¥b = Cbx b) *b

*asod achre,So (A, ) 1s aemi-pvP

Ideiu
ab-a
(ba a

b b
(b bzb
b1S MM 1dnti elenent

CA*)1s menod
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() *a b

aaaa

bb b
ax Caa) = a * a= (axa )*a
ax Cakb) = ak a ra = a* b-la*ayeb

ak (a*a) = a ** b= a = ak a = Carh)ka

a* (bxb a*b = (a*b)*b

bx axa) = bx a = (bxa)xa

bx (a*b) = b*a =b-bxa = Cb%a)4tb

bx Cbra) b*b=b -
bxa- lb*b)za

b Cbxb =bxbz(b*b)+b
Gemi gvP

ab 0a o idmhlg
ba= b elewmen

'let Monond

Ct) abaa b

bla a

a Caa)= a*a
-Ca*a)¥a

Ak (atb)= a+b = loor 0)Eb

bxa) Aa -Cawb)*a
ax Cb*b) = a«a = a = b*b=Cazb)*b

b* a *a)= aba. a-a-bxb=la-b}ebbxa=a-ae aslbea)

b Carb) bx s= a = bwb- X
b (bxo)

b Cbxb)

'.(9,*) mot ¢ei-qsop
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}behop Goup:- (oo) Commalatue Gpr-

Le Sbe a non-empty set and +*bc a li opnodon

em S, t t#2 algbsnie syplum St is Callad on Hlelio

Crsoup br saushes e tollourin Proteitis,

0) clowe epe:
fos an two elenmins a, bi Such 4hat

Ctb ES hen a,b eS S be t t o tg

S--0.. +

a,bes t 2,3 ES

a+3 ESS

5ES
Ci) Assvuale Psopau

os a 3 elumet a,b.ces,SuchT

+ Cb+c) =Ca+b)tC|

a-3,b 4, CzS

3+(4 +5) = (3+4)+5

3+1 4+5

2 12

Ci) 1dendit elemert
Thene exst a dieONmushLd element e,ées sdy

ateeta-a, HaeS) aESaES
5ES

eeseO

e1s the 1dendty elemant wy.GStzc addsho oFa
Ce =

5+0 O+5
= 5
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Ci) ntn Poepy
C amt element a',a es,thpne ezins aM element a-l,

a-es such t5at

a+a=a"+a =e

a+6a) C-a) ta =e

uhe e' 1s the tdentity elamens

l a=+5

a-5
e =o Cidensh ele e- o r. to addihin)

5+-5) = -5) +5 =

Commmhve poope

otos an tuo elements a,b a,bES h trta,bes huh tyt

a+b-b ta)

uazb es

3+4 tt3

9+ s an fAehan Gup.whene SisThe

Ameeps (-0 to ))
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A xampt Prebem on fbelan Gatup

LtGe l set ob a Ao)-Zuno eal mumetns and let

axb-ab. s1 <G,x is an abelioy s
SLerGl the t oh mon-zoo ncoa mas.

a*b-ab
KG,x>1s gaid to be -AbehaoYmoup

Ttt sahishu tie tollensigA Pooteue.

Ci) clessnu
Cii) Asoiatie
Ck) Tdihy
Civ) Inve

v)
Commudative

Cr) clesuww proten

Let us Coside ny 2elment a,bEG hep
abeG

agb ane 2 elemends ob G Te) AbEG benarb- abeG

exlt (2,3)eG

2*3-2x)= (6)- 3 eG

*gatishs the ddawe propem
Priodoct

(4$) 48 * €)= 16 eG

Ci) AaoiakePrvpotig

abt)= larb)*C

Let Cenh don HS Qk CC)
aG6c)

R(ca Cbc))

c) c)°:ksoartneau)

.a Sahsha Asociodie Pofahy b)* C = RHS

moodbanao.net



u) Sdontitg poopei-
tos a element a oh G e, aeG,thon exea Ideutit

elument e ob te, ceG, theo tt gahsbu

whe e is the 1dontity element.

axe-ae = eq - a (axb- ab)
2

de =A

e2
Tdentht elomont u 2

ae-ae =a) =a

eaea 2
.a*e=eka =a

Satihius hi 2dunt Pouperd0

Ciw) Tnt PoupO

fos ag elementa oG ,thue exuts an iovene ohb

element"a fs a-eG, en it Sahshus

Oa ax a=e

Ota aa-e
aa"-2a.a= 4

a s he tmeue o elemunt Ioa' whune a--4/a

, aa Ca-a) =(a =2- =e

adxa Ca.a) A) = 2-e

.aa'q%ae =2
¥Satist he TweR- pr*POMa
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(v) Commulaluve pooptu)
19

n 2elewmets a,b o G tay ,bE G, it Sahsufos n
ay b: b¥a

Let us Cendus LAS

ab ab a bab)

ba
bxa = RHS

L4)S= RHS

Satisbis
Comutohive P*pertg.

Sathùs clenmu,
A«soCiative

,Tdmtim ueru

Hance ,*> 1S a) Abedo G p()
Commudatie

Cemmmutahie optus"

on the set oh all hatuo)al nas F2 spenztion u

dehied by a*b =a tb-ab sl1 9*7iS a Lemmmtahwmonand

CAton Group)

0) loiwlpsopuwy fos amy 2 elc s a,b b ,, a,bt d

a *be
atb-oab e Q

e 2,3 e
2+3-6z-IeQ

*Saheb clekw Poopey

Ca) ko iahie Psope

L ao, C EQ

ax (b¥ C) = AK( b+C-bc)
at b+C-bc-a (b+c -be)

CtbtC-bc
-ab-act abC

c)-A \byc d)
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= atb+C -bc -ab-ac +abc

atb-ab+C - CCatb-ab)

(ato-ab) *
= Cax b)* C

RHS
alb) = Axb)*C)

Idudm Poepu

a eseka=a

aez a
a+eal =0

e-ae -a-
e-ae O
eCl-a)=0

OKesa¥®
Otes a +e -aE

at0-a)
a

eAa e ta -ea
0+a O(a)

(axe =eka =a
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Jue Pspey

ar ala'xa- ee

a¥a'se
a+a-aa_o
a C1-0) = 0 - a

aal (r)aA
C1-a)

aa-= ata--aka
Ot -a*a- a-

aCa-1)+a - a
(-1)

a-

= O
aa ata-oa*

a-

O- a-

a+aa-1) - a
a-

Kt -K
a-

a-
ataa'xa = O *e

. mye Ppey
Commnlalune pooPedm

ae b a+b-ab
LHs =b+a -ab

b¥a
RHS *is Commali

&tshius CLoe A 7 Comm,Icdet,mem

1s abeha | tom mtatve Epvp

moodbanao.net



EX- h o1s an otenoho cn z dejoed by Aoy= 7+}

PIT <zio>u an Abeliay Gr
- O

sXE Z

Z,o> is ai to be Alocha

Ci) clotun
Ci) Aociahve
CH) Sclenhiy

Cv) nverut
Cu) Commudtatwe

Couu- fos amy 2 elament a and ztto A4Ez

AtYtlEZ
osashe th done popu

Me -2)=-(7++)
A+t3 tl +)

=( aty+)+3t1
= Ao)+3+)

Aly2) a)z
asOciadie

Tdnidw doe= el- p avit a)

tl= a-Oa
e tI = O

e =-i)e z
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e N+e t|
(12)

-14+|

e = e +-
-1+E

e e .n =

Ine proi

= *o = e
a= e
An= -I e =-i)

Aa4+l= -

n+a= - 2

+ t+

=R-2A+I
-I =e

-2-W++|

= -I= e
non=n a = e(-) =e

Commtniie psopy1

+a+)

Cass CRet, nsoecahne, &eTdavt Lune Co

Sotstu abelanfmGap.
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(ennator los) Gmevatiiq tlement
Let <G,* be. a qup, an element a' is Callecd Genorates

o aeG and Alae G Can be. puated Pautsoa
Such as a,a*,a .

wRth upeck to 'x.

a, a €G

aes

ExG- o123
Leta=o o'-o

txl=1OOXo =O
03=OxO x0 =O

o4OxoxOx0 =0 IXIxIxl=
=t*xl=1|

95 mdt a qnatg el
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(14
E le z-§ol,2, 31, tipd ot all t nators fos ha

z4,t ohne{zu,t> ts "gddihoy Modulo +

Se

to 2 3

oO 2 3 O
3 O

2
33/o 2

3

3 3 44O
3333 67.4 =2CewpofilidD tzlu

+ndin Iduiy ela dium tE comptnlin tde

we e hae to fdenthy whih eum no intans t

elemarda io sAme ordos as element in e se

Heuz 0,1,2, 3 .d codu 301 2X
2301X
230 X

Ol 23 v
Now tol o2u0 salbnh elmn
'.o i« bE idenkhy ele ai

a-e a'-0)

00t40 O
o= OtO+=0
Ot4 +40t40 =O

+l=2-4=2= 1t4t4l 3. 4-3
I- t1+It4l» 4Y.4=0

ea geninals 11s gemwnator (allekr in %

22
2t4 0

292t2+2 2
2": 22t42t420

3-3t3t3=9/.t=\
3t 3t43t t3 a44-0

', 2% ma Prt"rtz ony
Omot1P9 SRs enwvlws, itgee elu n z
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zZ41t7 oup Conaum 2Rnerators13
.anol 3 a qenators

Z4,+> fs a cyelc To-p (t Centaun ranaosats)

poploe(omes Calic tsof Ab6 + ontins ateost ona qnut
ela
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Clie G37

*gbp TG* fs said to le yclic rmup T tt Contauns

aflut one qenhator elmint

PT <G,*) u a cyelio qup w G:il, w j

mpolve) talela)-

*| w
Ww ww w ww C =

(ot=s w=)d=o)wW

'=) w-
1-Ixl=E w =W* *w =W =(1D

w°*w
. Smot a qununatas

( =sSw°*

Tkle w

.' s a genunalao

.' {G*7 lantaurs 2 Genunatos <w u
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xPsove tyt <G,*> 1s a Hche p ene G:{,4i,-t?
Sel- G-4,4,1,43

Comp&ilon lalke-

* - ii- *|
1 - i -

-1 -

C-1 -C-1)=1)

-1

X=) -1= lx -l=1|

Ix IXI = -=-ix -\x-I+

4 1xlX1X\=|
-

=-IX -1* -1* -

= x=Í

' S mot a genwatus
-11s nof annto

'i
-x =1*--I
3xix i =1*x1= -Ixí=-i ()= -13 -1i

(-1=* -

-ixi
= -(-)xi =

i= 1x i*c-1Dx(-1)- I1x 1

= -Ix -1 =

1 12xi'x i = -Ix-1xi

,'.1s a qeneneN\os

2 naoss(t, i)-1)
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Ordr ch an tlement ch a G

Let a) be a qvup, la' is an elunnt o G y ae G,

Ordir oh an elemert 'a ts dendtad l Ola)

(OCa)n
w is Smallut Pets ble mkeaes hidh Sass ho

euahon o-e, whena e is Jdi eluneat

lte i) . Ordon of Idunity elunnt ú alwauys

)Orclur db an elmert 1 toe is asays Snee

ExLerZy,t>is a qrop. fnd ot e ordur o each

elumnt 9 {Z4t> s addtio) moduls t.

SofZ4t> Add) modmlo4

Mdd Z- {ö,i,i,3 04 =0| mod t =\|2mod t=23 nod 43
4)O(o

oeind t vokas
y2,3}0

4mod40

4)(o

f s mod 4 =1 6 wod 4=2| 4 mod +=2

0,1, 2, 3---
.

fos Z4 43 (oto 3) 0,1,28
Riodoa z4 V7-6 Coto 6) fo,) 2,345, 6}

m-

methode

Z O2,3
+-(fos addihan 1darhh ele è zen)o

0 Ot0= 0 *AuL,de fos mutm cdenthy e s on)

0- 0t40t0=0
a=e

.' do) =1

(: H Ldohhy eu Jownd at 1,2,3 omou 23pnus
OCo) das D»d eb Zono iu Smls
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I=2 2-2+2-0- 2t2+2:2
tlt,l tl=01duit ele 22t2 t22 = 8%4=O

Hos shidh value oh tt atunatis zuno)t Identy ele found t2 4 4

4 onern 24 +(2 Smlast)

O(2= 2OC)=44

33
3 3 t3=

33 433 =9 +=||
3T= 3t+3+43+

=12/40
OC3) 4

O 2
/6)1 23

3

2 2 3
238/ aunlotn

Cwehtdhase San ovdag u Z-§0,l,2-,3?9)

cotumn nozUno

e olmn no fe z tdenty ela
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Ex-Let (Zb,+> is poup, fod out tke osdos oh eath
cent 2 <,t? is addhoy Moduwo 6

ze, t7 AddLonaf Madulo

Z=023,415
Composlion taele:-

23 +S
oo 23 45

O2 3 4 S

23 5 o2

34 S O 2

1t S o 2 3

sSO 23

.'Tdnti ele s ao

a- e

o'-0
00tD =0° =t=2.76 =2

1=1t +l=3,.6=3

o)-1
It= ItI tltel= 476 4
13=1t1tel tsltl= 516-5

=I t1 tl te1 tel t,1= 6,6 =0

22
2t2 =+/6=4

a3t3-6% 6
=O v

3343 3- 4/6= 3

3t-3tt334,3 12/6=

t2t,2 =67.6=ov
2t2t242t2- 8/6=2

2 2+ 2t,2t2 t,2 = lo/6-4
242424,2424,2 =127, 6=oy ol)-

(O(2)=$3)
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5-St5 -4
5 5t 5t5 =344+te48/6-2

4844 4+4 O
5t 5t5 +5t, S 2016 2

I 55=5+% 5 t 5 t 5+.5=2516 = 1

5: StS+545+SS-0
o(s)-C)

o) 3
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EKample povblem on tbekan eoup gche GotP Subps

) Let G-{0,12,3,45

MepaAe he Compotihan tabla wmlh repet to t (tdd-hin

(N Pr 1s an ABelian Grp
Modlo6)'

C nd te inyee oh eadh and evs elumud 9.

) Pad hi ovdes et eath and weny el a Go
Cun) frnd out tho subqooups qenunazd br h & CtaT

Cewpesuoy talble 0.T to Addihis Modulo 6lt)

5

OO 2 3 4S
2 3 4 SO 242-tl6 = 4

&3 S

3 |3 S 1 2

2 34 4 S

5 Is 2 3

CH1)

Tdenli elanent os abere Compeshen table u

neh ot eath elument

3 3

4 2-
1: 5

2 4
ogrtsondr

Tdinhf 7 Idhb1,ede et 2M 7010 nte,colno ob

ou Aotty eu(oj[zu])
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(i1) PlTe ts an Aibeluao foou

10Psove tbat G 1s a Aoekay Gm iss e

ellewig propes*
OClocoewe psope-fos anyelaumants a,b

s take a-2, b= 3

243 G
5EG

.'t satabüs the clBewL PopMg

Hesoiate Pso peia- fos any 2elemenb a,b,c;

CAtgb)tC =atlbt)
et w ake a-2,b-3, C=+

teb)tc) = otelbt)

t3) t 4 = 2 t(346*)

5+t2 tT+7)

5t4 2 4)
(a%6)

3

Sato h te -D ciothve poopeg

ha tdeAww element úe=0 (w rto add.t)

os Omy element a, aeG

te = eta = aa

La u take a=2

2 t O=0t2 2 (Te)
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4 vcr Pstpemg-

fe each amd eenz elsment i Gup G,Tvehw

5 hat elemunt abo exi h the Sama Grup G.

3-3
42

2-4 5

(5) Cemmmtaiwe pooppet

Josany 2 elms q,bj a,beGhy

atb -bta
ts fake 2 ekerdsAzbe a:3,b=4

a teb =b,a
3t4=4t3
+6 4/6

T Satihus ti Commmdlale Proeniy

'. Addition Modlo Cahtus ke aloeve 5 PsopeNtis,

Hone +e Abelhan Go
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(v) 1t a ckC qoup or nc ?
To ea Ycui qup,he ooup mut Cenlain atad ona

enenator tlement

0'=0

o3o 00 t0=0
o'0 040 e0

0 = 0+0+00+tO=0
Ele o's mot a Geucr t6t+EH =o

eumen i a Gennalor

2 =2 3- 3

33t,3=0
3 3t63+3=3
3t 3t3+3t3 =0

3 3t 3 te t3 t5=3

2 t2 O
2 2 t 2 T 2 t2 = 4

2 2t2t2 t22=0
El 2 1smot a Genuhus| =St3t3+3t3t3=0

'Ela 3 is mota uwnutrr

5'-5
44t6+=2 55t5=4

53 5t5+5=3
54 5t5 t5t5 =2

SS 5StSt54S=1
56 5t5 t5 t5tti=0

45= 4 t+t++.+t4=2
4=4t +t4t4+ t4t4=o

El 4 i no a Genunetus| .Elament s isa Genents

'He n S an Gennatus

4 1s a Gce qsovp wwd t
Sub erpopRs Genanoltd by eash neayde s

3 o,3

D,2,3,45
2-0,2,4+

4o+3
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(Oreer ot eath & eery ele h q :-

Ovch ot am elumant a b(a)

Ota)=
wwwe n ti Smallut potkalot fndcaes uh Satsru

tuahon a"-e ,when e the narTdinhy elu

a-oC:e=o)

Rae (J iv) tche qroup tenral potsooo
'., 2.. 3... 4S

O (o) = I (ovde ot o 1)
o'O

O)= 6 Cordan et one is G)

Ol) = 3
ao(among 3,6 3 uSmllut)
26 o X

ol3)= (3-o Camang 2, 6 2skmallat)

o t4)-3

os)-6
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f4'1s Said to e 4onomophus) (ff f(arb)-fca) afto
ta,be Ga

Le and G be any 2 ro-ps nth oigoohons

* and a pechely,ts9 a mpina f:GG sai4 to be

Homomesphb) -1

1fCa *b) -fca)Af6) ta,be9

Olet (z, t> be a qroup and KA,* be anoesYro

Can be dehricd as G-22,nez}

funchos feru f: by f) -2,nez slT-f:zG

sa homemo-pson)

Se z, + and9*> b wo q3ps

G-2,nez}
:zG and f)- a",toEZ

,e z fo) = 2"

*(a) = 2a

f:zGf0+0)
F(O+D2) = 2t02-2 (:'a"xa-a"t")

cot )- f0)ftn)
aimn

otakan

s hemomesph)
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Ex-lata,*7 be a esmp le cahined oy q-il,4,-1} P

T, t>be a qrop PIT f:14 sa hememapun

sel<G, * > G-{,-1,{,if

$:1G fn)",4ner

tr-1ANEz
2 e 2 elemeil u L le, O,,D2eI

n +n) = +9 (:an*"-amxa

fcni) fo)
fentna) -Jtn)*fn2)|

*is lpou oeaho)
w. o G

+binat opendia)

. 1G a homomeptmm

See more delinfhons-

Let f be a homometm fodm CS,*)foCH,o) : 3>H

3t s>H TS one-One,1+ calle asmandmt-plá

Lt¥) omd (H,o) be2 algaoait Syplems SuchtotF
set, then atjambspis)fÓn (s,¥) and (A,0)
&Lallendenasthim
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Lsomap-isr) in G0up 5d
Let G,t and <G,*> ana 2Gups,

funch on fmappa f:GG ald Isombphion h

fsaturis tie fetlawing 3 Condluns

Ci)f& one-to-en
CH) ento
Cui)fis hemewasw)

Ci) one to-bne- eeny elmart uy G has imagu o 4

,3e4

a Ata,feu),ftay eG'|
xlt G'ons-one bi

Pee i a but

C U Onle ertnyeli in G hab paatiudal Pu 9

fcn has per 1

'a o bert

fca) hs no

P-ag

fca),fupfa)EG
Ca:)s homemorpbuSn fsom G9G

fCa+b)=fa) xf )ta,be G &fa)f C) eG

b
atb

Sotishu ti 3 ondrh onk e, one -Ao-bne , 0o #om

.7.o)
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Hence, w tan say tat f:G> G u Called Istmepi

Stmbe ertent Tsomophw bj too Geups

ty and <a,*>

Exangle Problam on Group Tsomopum

Ex-LeR be th Adutie 6ptup o xal mds <R,+7and et be

bipl cadie qp ob tre xal nds :<Rt,*> and afunth

R
Le R,+> &<R**> an two Jops

RRt i dutine b fca)=e",aeR
Naw R>R* ?s Isemespmia) t Satuhú te felleuiy

Poperkes

(2) ento
(3) embmosms

G)1s ane -to -6nw

Let Cenh den n2 elenens a,b

a,ber as fy-ftu)
ee :C:fa)=-e

C6)=e
Ppy oa on oets shdu

,oae= loge

a Joge -bloae (: log=i)

ab (:ca), ftb) eRt)
,be

a sinnaK dfea)
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onto
os ay element C, cERt,Uzo tyue exit an elanand logc,

ogc eR h

terey ele iy R+,tin eaist an ele i R

eR eRt

f hoomesphum

fos a 2 els a,b ,a,b€EK Uey

Ca +b) = eatb
Cfcad-ea,

F6)=e5)
a)fs)

Ca+b) =8) *flb)

. homemespus)

R Rt Satahu the 3 cen dihns, tenca

:RR4 Iemoau

RR
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z be a qsvup o Trdequs o7.to t opeatin +e
Z+7 a roP and q be a qoup 7to ofeuhp *

G¥> whthe G=2°,mez Dehin 4:Z G by 4)=2

sT Tsomaspuso)

So <zt an P
G= 2, mez

:zG dekined b S)-2, nez

4functey f:zG 1s Isomesphsn loy Sahsbyng he jetlenao

sn to - OnL

Jos any 2 elemeerts mê 2wn D, ,9,e z h

fn)-f(O2)
Co)=2
fo)= 2°2

$ sidus basu ae eoual,he Poes ci al0 LaL

A-2
.'

one -to-ame

Cu)f onto

for a elument eG te exat athat one elem

z, t fto) = f(2) =

)
moo clevz. oto andho

Ctii
hewe-mopsm-

Os heuo- meptmm
fCatb)-fca) *ft»)

let wtake 2 el N, 0 whthe ,na e z
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+02(:ftn)3"fo+n») =2
=22

fn+n)=fn)*fC»)
Howmom.osprim

zG tHomomepösm

E

Example:

Le G,*yand (e,(mod be 2 rops N G-{\,sj 4

G'-{0,12 slr G>G

G,*7à a G7oup whee G-i\d,
KG'mod a)>1s a Grp whun G-io,1,2

To Psore te tsomepim blw 2Gauups G 4' GSG', K

Junc fiG4' Saiehus 3 condulin

) u one-to-0n

cds

w w o O

ww
2w

(:=1)
9,neds

Otmod O= O

0, w),U2
(I Coospondhelao mada | mod 3 = ||

W

w 2) 0+na2= 2 d 32

2td= 4 md 3=1|

(E) mad 2 3 mod 3=0
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Jos eare elment a, nEG thzy tjhe eais an ele a,TeG

+ence oto

(6,(mod 3

oto
Ci) ahenmomam)

Fos anuy 2eles oe G

C*w) =f (lotet, w)
fC) +madadCw*

Ima3 2 = 3 mod 3=O

C*) =fto) mad 3}Cu)

mmod

fCo+s)-{a)
medt6)

a,bEG

.. hom.emospi)

.sashis 3
Conditvohs bl Gand 4'
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Tkedu)

n a Dup (G,*), Poove At t 1dantty elament

uname

oT-let e, and e ane too 1dentit elumanb, in G

Now e *e2 =e-C1D e i 1dentty)

i ete2 - e2(2) (''e, 1s he 1dstHg)

foownond we hae

ee
Tdentty elament a arop undpe

Theen-Dn a Gsoup CGe) PlT the Invee oh am

element i unu me

Poou-Let a,b,c eG and e ü hi idebtg inbG.

Let w uppox, Bety b and C ah învehe elnurs oj a.

New, a *b=e ) ( snca, b 1s tnyee oba)

Daan, A*C=e (&iga, c is also fnuek oh)

foonnd e hat

a*b= a *C

b=c (Exlut Cancellaten law)

n a pop, tz snyte oh any elemnuat u uni que .
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erhern In a Goup CG,*), Carb)-a*b da,beG

tien T G1s abeluen aooP
Commullie prove ( albrba os baa

SeoooGnen that (Orb) a*+6

Ca b) « Ca* b) = Ca a)*lb*b

a lba) * b = a* (a*6)x b (°i9cde

ba b = (axb)*b (byrlt Carxeld

Cbxa) = (axb) tby mght ancallatn l)

Hence, a1s aeelian q

Theoien-Jo a Esaup CG*)fIT (atb)"=5'#a1 o,beGc

Psott-Conndu
Caxb)x C6%a1) axbe(o)a a"= e

Inven oh = b

=*b xb-) *q (ByAocadhiepoo)

ax e x a cak)- ba
a

a*a a- GiyCeets identky He TePne =b C-

CainveePrepoka)

(bra)* (a*b) -e

Hnu (oxb)-=b a a-1
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