Lecture 24 [ somarphism Theorems.

\Wednesday, December 03, 2014
9:19 AM

In the Prev ious lecture coe defined

C%'murgac:l:of Q‘/N cohere NS G

“The 18{' l'somorthl‘sm theorem

Let $: G—>H be a Group homomor‘;hfsm- “Then

b : Q/kercp"’ Im o, +( ker <) 1= $@)

5 o qrup t‘sov-mrhu’sm.
_?-E. We have a‘m«ig f{)mvec[ $ isa b‘aedLLm So it (s

enowﬁlr\ ‘lb Skoco it is a%mu? hommmrh(sm-
(g herde - g kerdt) =F((g0) ker )
= (3,9, = €@)+a,)

= P(g kerd) PG herd) - ®
% Let G be o c,tach'c 3mu‘> of order . Then

GeZ,-
BE. G o6 oyde ]=7 G= <
IG\'l=n OCj)zn
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$

Let Z— G
om I——vgm'
Ther b & an epimrphim . ker b= TheZ \%k‘_’e%
= 0(3)Z=nz
=t Z/ke,pq:u b <
;_} Z/nz ~ G— : 1]

gr_. Suﬂ:ose G i c?f,h‘c, and b: G—pH be o

rarbuT "\Olmow\cmrl'lfsm. “Then Im(d) s oaclt‘c..

B G=3g9"| 1vezy = me by | =23
=2<F(3)i | vezZ ¥

=<PY 7 ﬂ

Exp. TR/%:I} ~ R
. Lt & KRR, poa ="

CP C'\C‘a\ = 6(\6)2= 'in9-= CPCQQ C\D(’H\
= ¢ is a group karm-narl;h.'sm.

¥ o) .
= ]R/ker<:>- lm
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b = B od xekerds & ool oax=ti-
| |

E’S\)_'S"{A\ f_v_zilgf_vzz $ 2.
(_Pi. San: %nr-—?z:tlg Gn e;\>|}ruon‘>L(‘sm
r g = A, € Sy i<z

n
1)}

Exp. ZxZ ~ Z

_ﬁ_ /<C°;i)7

B $:z2xZ2—Z, $xYH=%

= PO+ @) = P (K ra8ry,)

= P +P (X))
H‘V\A Cjeou’\ké C‘D (s (‘JYT‘TD

(x,%)ekercp <= POxY=x=o0
= kerdp = 33 xZ =<0,

So ba the 13{— |'somm~‘iu‘sm Hheoem e are done. 7}

Ex. Z ~
A
® . $:ZxZ v L, <\>(rx,x3)= 7(_\3

math100a-f-14 Page 3



It s easy to check that $ is o Qop homomory‘n\'sm-
P(x,0)=% = & s onto -

W.\@G‘W‘# &= XY= S =% 0, N-
o kerp=(1,1))-

= 5‘6 :I.S% isom. thm. e are done . L)

Exp. ZXZ/<(2,2\> is NOT  cyele.
P . Suppose to the conbrony that  ZXZ7 - —{@by+H)
= V(fx,u@erZ , dneZ ,
o+ H = n@b)+H
= xy)=n (a,b) + ™ (2,2)

i O 1 i
n F mneZ st
- R —

= [‘: 1] e,x\‘s\,—s ond iks enines are in Z
2

= 206 -2b= TI| G\\LKLI 5 o Corrl,'mcjlt“?lbn
As 'H\LLHS e even and the RHS s odd . D

Remark. . “The cbove arzawnur{: con be modfed 1o show

Zx'z/(k W7 C&cA(C,J\:i-
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Eﬁ_. Let Z(G) be the conter o G. Prrve thot

B G‘/Z @) is C'dc[c‘c., then G is abelion .

[n ?arJn‘c,u[aV‘, l G-/Z(Gc)‘ Connst be o Prime. numbey™.

B S, =<1Z@y =1 9.2@| tez} -

§,19,€G = F v ez , ze L&)

Fv,eZ, Z, ¢ Z2(&) st

— oM ] 2
3\- %o <y o %9.— 30 z?_

= 9,9.= 6" z,) (5=,

Y Ty
- 30 30 z\ ZZ

—L.“"'L‘Q_
=3 z,z,

od o
(32.%| = %a z?_zl

1-“'1'1‘2
=9, &z

= 3\%2—: %2.3‘

B o qrovp is o Prime P odef‘,‘\:kem

#0@3)\? = oq=9 = H=<g> -
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#0(3)‘? = op=7 = H=<3>-

E&. Let H=3 (1), (1 233 4, (1 3@ 4), U @3-
e o~ b C

Prve.  that H<_IS4.

P Subgrup-
e o b ¢
e | e o b c
ol o e ¢ b
b c e
c| € b & ¢

ab=C_12)3 40 332 &) = 4z ) =c
LOL = @b)—': C,-lzc,

. oL —1
Normal . 0’(1| %) 0'3 %) &

= (otvp o) (o oty €H - u
Notrce . H < A,<S,
—_ A ny ad S Ay,
= q/H ~ Z% ond 4@_29_.

3;1_ has no elemeit of order & — S‘l—/l__l has

~n
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no element of Order
& -
Exg. Supse [Gl=6, Fa,beG, om=2 and och=3.

= either G o ZG‘ or CTQSB.

Sutin.  0b™) =3 = a¢ <b)

= by a abr=¢g
= &G= by L alh)
= 3e,bl* a,ab,ab’$
B ob=ba = oc@)=6 — Gez,.

l:)o\z bz 5] ’p:O\ =%

SO LO\: O\LQ- - B
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