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E rercise 1.2.12

Let Ol,/b he elements O{ Z(G)
Cfe&r[/v h— 5 ton ele ment GE &r

/ S50

ab= Ea La/ olelt o{ centep,
L A(6) s Abe lian froup.

By def of identity , YaeG, eg=ge
2 e e Z(6) ie 2(6) hos an wlemﬂf/
2(G) s Abelian group
> Yaeq, (ab)g = albg)- a(gbﬁ(aa)b: 3@3) e @b/ =gb)
- Zle}teta group with wap  £6)<26) X(a)
Also,
Vge G, 09=9a.4 a"aga"zo:'gaa“' & ga":a"a.
= ole X(G)
In  conclusion, Z(G) is So\kﬁmuf o( q.
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%}’ O{Qf OE Cenfelr

z(s)tg]:[@?]ﬂa) Cor any 86@.

UQ\(V\ﬁ PF"OP_ |. D.q

Z.(Gl) (s o V\OW\CL{ SWE‘?W"*{? O]( & n

Exercise |.2.15

D @ is o group homemorphism
7 Ple) = dwdly) -~ @ [ es eey)
By def of +the io(ev\fH/,
eq Pleg)= @ (eq) @
@ @ > Pleg) flea)= e pled
= ey = pbleg) (o BExll1.3,3) )

ey = Ples) = Plaa)= g dla) .. Q
B/ det of the wverse

ee’ = Hla) (d@)” - ®
@& > Bw) = g
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) $(G) has dhe dertiy and dhe fnverses G 1))
let  a,b.c be elements of @
blar (g e)) = Bo) dlbe) = B (albe))
= G labe) & abe eq.)
- 6 (ab) 6Ce)
= (o)) #C)
So, B(6,) sassties 0.550CTOATVI Y .
In conelugion , @ (6.) is o Q(L]:)((jmuP L
3) Tl pove “Ker®) s a nomal subgrup of G” Yy ollowing cwo
Steps.

StcPTZ Kek@) s a Su\oah\kp of G .
Dtep 2 . Ker(f) s a nomal sub(7rw]) of G.

Stela |
[eft ab.c be elements of ker@)
¢(e,,-,)= e =2 eg e Ker(é)

& (a)=(d)" = Bla')= eg =g D a'e Ker(¢)
B(ab)= B@I B/ = ei g =8 ¥ ab e Ker(@)
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Cleody  albe)=lab)e G abeed)
Thas  @(6) B « WL&W”F a4 G.

Steel
Le t 3 be an element of G

PLICT) - AL A = By BB (g
= 4G plo) (B))”
= 43) ew (B3))" = e (for ony aeker@))
7 §ey e Ker@)  for oy aeker®)
> Ker (#) 15 o nomal sabgroup of G (&

memo
o {
G/ker(‘ﬁ) :,EMAO—GGK_

/
{.E\ a&bﬁ & 3ceker®) st ba'=c.  abeq

Show 6 /ker§) & (8
< Thete edists @ pijedve mp ¢ st 3 6/kentg) > BL&)
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IJ\ S eV\ot&iL\ ‘o Show kaCL”\ a RS homomoqo[’ﬁgv'/\

ecndl b‘decﬁve_

B Wl W) ko) = B([ob)pirs) Bl d Gkatr)
= @ (ab) ) (By def of &)
B(Oty) § W) = B () BLb) = Flab) = &)
(=2 @ s homomorphism )
G),G = ;5/ is hOMOMOrPkTSM.
[t Ker Bo= Kev ) > 0]y, < [ble, 2 Fed., )= F(Tols)
Ao 3t [Blep=lblens = F([0Jeg) = 6 (0] ey ) 2 8 k) Bloy= Bt Y
> Blo) = b)) (for oy heldley, Bclbley )
So, % 15 Tnjecarwe .

For oll @ (o), J(\r\eYP/ crists  some coset Tnc(uot?v\j a

becomse  we can Je\m[e at\ e\emm&s N G into sowme

cosets.  (his means @ 13 swjecﬁ\}b-.

T\wh‘;{m& ¢ 15 VU\Q c 1\, R



