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Topic 7- 1st iso .
theorem

Theorem(First is omorphism theorem)

Let 4 : 6,
-G be a

homomorphism where G,

and Ge are groups .
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T(xH) = 9 (x)
is anF betweenCisomorphism/H & im(4)
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Ex: Define the homomorphism

4 : g Es where q(il =E
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kernel
is alwaysH = ker(q) = 50,5,53

FLa normalT + H = ET , Y ,=Y subgroup

2 + H = Ez , 5, 5)

2a/H im(4) = 23

FE+Ha

-
Formula;

+ (a +H) = (a)
-

↑ is an isomorphism
-



↑ofof first isomorphism theorem :

Let 9 : G, + G, be a homomorphism.

Let H = ker(q) ,

We know from class that H & G,

So
,
G/I is a group using

the

operation : (aH)(bH) = (ab)H

Define ↑ : G , /H - im(4)

by +(aH) = y(a)

Han1is well-defined

claim1 :

alt = bH where a
,
bef ,

Suppose

We must a how : flaH) = + (bH)

That is we must show q(al = p(b)



Since al = bH we know aebH .

So, a= bh where
helt.

Then,

+ (aH) = y(a) = q(bh)
= q(b)y(h)
J(b). en-

= q(b)

(e) = + (3H)
⑪im
-

im2: ↑ is an isomorphism
-

First we show that
t is

a homomorphism.



Let alt, bHE Gi/H .

⑭Then, S
operation in

↑ ((aH)(b()) = + ((ab)H)
# y(ab)def of

Shom. q(a)y(b)&
= +(aH) + (bH)-def of

So, 4
is a homomorphism .

Tis+ (a() = + (b()
Where al , bHE

G/H -

Then
,
p(a) = q(b) .



So
, q(aig(b) = enti

Then
, Plate (b) = ezidaihom .

Then , p(ab) = ez .

So
,
abHel

By a theorem in class
,
alt = bH.

So
,
+ is 1-1 .

#isanto incl : On

im(9)
G /H ·⑮.



Gz

·
Let yeim(4) .

Then there exists X- > G ,

Where g(x) = y.

Then
,
XHEG/H and

↑ (x() = q(x) = 3

#lamento!


