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Exercise 1.2.12

Let a , b be elements d E (G)

Cleary b is an element of G
,

SO

a b = ha by del of Center ,
i. Z (G) is Abel i an groups .

By del of Identity 、 ほ EG.eg.ge
⇒ e E を (G) ie Z (G) has an Identity

Z ( G ) is Abel ian Group
⇒ V9 EG.laby a( log) = dgbHagIb-.g@bli.e.d)g yab)
⇒ Z (G) is a Group with map 仏) ×邶→ ス(G)

Also
、

Eye G , agga⇔ oiagdigaat ⇔ gaたび g.

⇒ de Z (G)

In condition ,
Z (G) is SubGroup of G .
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By del d Center
,

za,
ほた ほ袽 for any g EG .

Using Pro p .

1.2.9 、

NG I is anand subgroup of G
、

ロ

Exercise 1.2.15

1) ∅ is a groups homomorphism

⇒ ∅ (q)
= ∅ し ) . . . の じ と a)

By def of the Identity ,

ea ∅ ( EG) = ∅ Ka ) 、 、 、 ②

① 、 ② ⇒ ∅ (ea ) ∅ ( EG ) = e.ci ∅ (ed

⇒ e.ci = ∅ (ea) C: Ex 1.1.3 , 3) )

l.ci = ∅ (ea ) = ∅ ( a ei ) = ∅ (a) 中心) . . . ③

By det of the in worse
,

CG 二 ∅ (a) ( (a) )
"

. . . ④

③ 、 ④ ⇒ (∅ (a) )
"

= ∅ (ど )
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2) ∅ (G 。 ) has the Identity and the in ver じ い )

Let a , b . c be elements of G。

∅ (a) ( (b) ∅ (c)) = ∅ (a) ( be ) = ∅ (a(be) )

= ∅ (d) c) ( a .
b
.
C EG 。 )

= ∅ Lab) ∅ (C)

= (∅ (a) (b) ) ∅ (c)

SO 、 ∅ (G 。 ) satisfiesassc.ciactivity .

In condition
,

∅ CG。) is a subgroup of G
'

3) I
'

11 prove
"

Ker (中 ) is anand SubGroup of G
"

by following wo

Steps 。

Stop I : Ker ) is a Sub Group of G
.

Stop 2 : Ker(His a nand subgwup of G .

Stop 1

Let a , b , c be elements of ker 1

∅ (ea ) = ei ⇒ ea E Ker (中 )

∅ ( d) = (加が ⇒ ∅心 ) = ビニ ea ⇒ de Ker )

∅ (a b) = が1加に eiei ei ⇒ abe Ker しか
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Clear/ a(be ) = Lab)c C: a.b.ca G)

Thus ∅ (G) is a Subgroups of G
.

Stop 2

Let g be an element of G
.

∅ ( gag
' ) = ∅ ( ga) ∅ば) = ∅ (g) ∅(a) ∅ば)

= ∅ ほ) ∅ (a) (∅ほか

二 ∅ (g) ea はバ = ei ( for any a t Kerか)
⇒ gag

'
E Ker (∅ ) for

any a
E Ker しか

⇒ Ker (∅ ) is anand SubGroup of G 、

ロ

mem。

4) 1
G / ker (か こ { [a] 比や、 AEG } .

TE

{ b atbl ⇔ ヨ ce Kerしか s.t.ba '
= C

.

a .b EG
.

Show G/ker ( ≈ ∅ (G)

⇔ There existsabijaivemapts.t.si : G/ker(か → ∅ (G)
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It is Enough to Shaw that ∅

ishomomorphismandbijective.IM
kerしか [ b] kern) = かし[ab] ker 、) (By del of G/ker しか )

= ∅ Lab ) い (i) (By del of か)

か に kern ) た吹坳)に ∅ (a) ∅ (b ) = ∅ (ab) ・ ・ ・ (ii)

に ∅ ishomomorphi.in )

(i) 、 (ii) ⇒ ∅ishomomorphism.ltKer Na) = Ker ∅(b ) ⇒ [a]w。、
= [b] ker。 ⇒ 水[a]呦 に ∅に脈が

Also if [a] ker∅ こ [b] ker ∅ ⇒ ∅ ( [a] ker∅) = ∅ ( [b] ker, ) ⇒ ∅ した
、) ∅(a) = ∅したり ∅(b)

⇒ ∅ (a) = ∅ (b) ( for any k、
E [a]呦 、

GE [Dee )

S o
.
E is Injection .

For all ∅ (a) 、
theRaise some Co set including a

Because We an devid d elements in G into some

Co sets
.

This means j is surjecti ve .

Theatre ∅ isbiject.ie 口


