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The orders of the elements :
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Let 6 and It be groups .

A homomorphism fnsnlotolt
is a function f:G→ It such that
(a) If g,.ge 66 then

fig, guts flag, I flaps.
H f(Il =

14 If g c- G then flog
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Let tso→ tf be ahomomorphism.
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imfs { flg) IgE63.

A normal subgroups of 6 is a
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if nek and gt Gthen
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Proposition Let f!6- It be a
homomorphism . (morphism in thecategory ofgroups).
(at Kart is a normal subgroupofG.

lb ) imf is a subgroup of H
Prod@ To show '.
Laa) If no
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notkerf then n, netkerf.
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Iab) To show : IE kerf.
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By condition Ilol in the
definition ofa homomorphism
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(act To show.
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,
E kart then
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Assume he C- kerf.
To show '. ni ' tkerf.
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Lad) To show : If n Ekerfand
geo than g-
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Assume nekerf and g E G .
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Since nekerfthan flu) s
Then
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where the first equality is by
condition Ia) in defn

. ofhormone .
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the 3rdequality is identity in
agroup,

and 4th equality is condition le)
in definition of honor .



So kerf is a normalsup
of G
- -

-
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Ib) To shave. imf is a subgroupof H
.

(go back to a
,
I for Ht
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Toshow : Lba) If hi
,

hat imf then
k
, hat on f.

Hb) l E im f
Lbc. ) If ht imf thou h ' 'E in f

.

④a) Assume he
,
ha C- an f.

To show : hh
, hat inf

To show : These exists gtG
surah that fLg) shh, K
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since hat inf than these exists
gut6 such that fLgu) sha .
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To show : flag ) = h, ha .

flglsflg, guts flap )-1gal
= h
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Let gsl.
To show '. flog) =/ .
flops fl18 = I .

Ibc) To show '. If ht imf then
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.

Assume ht int
.
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that fig) sh .

To show : ti't aim f
.
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