
 
Sec 1 1st Isomorphism Thin

1st Iso Thm
Let f G 7 H is a group homomorphism with K kerf
Note that we've proven that kerf 0 G so GIK xk IxE G is agroup

called quotientgroupLet i 61k Im f be defined by
g k 1 7 f g for all gk E Gtk

Then i is an isomorphism

Prove that i is well defined
we need to showthat if ak bk then c ak c bk
Suppose ak bk
Then for some ke k ah b
So i ak f a

f a e

f a fck since ke k kerf
f ale since f is a homomorphism
f b by
c bk by def of i

1 Prove that E is a homomorphism
we need to show that c ak bk c ak E bk
Recall from the def of quotientgroups that ak bk abk
c akbk i ab k by def of the binaryoperation of Gtk

f ab by def of c
f a f b since f is a homomorphism

i ak Icbk by def of i D
codomain domain2 Prove that i is surjective

weneed to show that for each he Im f there is gkeGK with i gk h
Let ye 1mA Bydef Im f fg gEG so there is Gwith f x y
Then i xk f x y II



3 Prove that i is injective
weneed to show that c ak c bk implies ak bk

suppose c ak c bk
Then f a fcb bydef of c

Then D fa e by left multiplication on both sides

Then f bD fCa e by Prop1 of basic homomorphism properties
Then fCb a e since f is a homomorphism

so b a E Ker f k bydef of kerf
subgroup

So b a K K we're seen that xe It xH H

we claimthat a K bk To prove this it's enough to show be a K

To show b E a k note that there is ke k with b akee
Then ah b so bE a k 13g

4 Example Prove that Mhz 2 n
defRecall that Zni o l 2,3 n i

nz integermultiples of n

nz I z E Z
L n o n 2n 3N

Define f Z Zn
by z I z mod n

Let Kidefkerf integermultiples of n h Z

The elements of 21K 2 21 are the corsets

quotient group
0th Z It nZ 21 nz n11 n Z
K I t k 2 t K g n11 K

By the 1st Isomorphism Thm Z nz I Im f
But Im f Zn so ZAZ Zn


