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-#
⑦ : *- & is a homomorphism

with p(1) = 5
.

Find p(4) , q( - 1)
, 4) - 3)

-

-(4)= y(1 + 1 + 1 + 1)

= y(1) + q() + q() + g()

= 5 + 5 + 5 + 3

= 20

-

& is a homomorphism : G(X'l = [q(x]
+

-
q(x = (g)))"= [5]" = - 5

q(- 1) = - p(l) = - 5



p( - 3) = g((- 11 + (1 +- 1)

=3(-1) + q(- 11 + g) - 1

=

- 5 - 5 - 5

-

#
③ Do = EX, fift, b,stistic
r = 1

,
5 = 1

,
res = SF = gr

- m

H = ( r* = E1 , wa

You can assume H & Dg ·

It is

Let's find the left cosets .



↑

H = El, w y = r H

rH = Er, r33 = r3H

SH = Es, sr2] = sul

srH = Est, Sur = Esr, sr] = sh

EEH,
rH

,
SH

,
srH3

&Entity
calculaLions:

(rH)(sH) = (us)(t
= (sr"It
= (sr"")H
= (sr3)H
=> Suit



Inders:
H has order 1 I (H)(rH) = -H~= H

rH has order 2

SHH

(sH((sH) = 52H = 1 . H = H

sit has order Z

-

srH + H

(sr(t)(so() = (s =s)(
= (sr) H

= (s21)H
= 1 : H

= H

-softhas order z



Dz/ It is net cyclic since

no element has order 4. .

-
-

#u⑤
that G is an

SupposeJabelian group
and HEG .

Prove G/I is abelian.

Prof: Let X
, YEG/H .

X = aH
, y = bH where a

,
beG

.

Then ,

Then ,

xy = (aH)(b() = (ab)(t = (ba)H

Gis abelian



= (b(t)(a(t) = yX .

#CG/H
is abelian

#

#
Let 9 : G

,
+ G be a humomorphism .

Show that ker(e) is a normal

subgroup of G.

Krof:

By class/HW4 #6() We know

Ker(a) is a subgroup of G
,

Let H = ker(g) .



Gi G2

H = ker(a)

D
ga

O
Let geG ,

and hEH.

We must show ghg't H.

Then, homomorphism
g(ghj) = q(q)q(h)q(g

-

)
C&heker(a

= y(g)ezy(g)
= g(q)q(y)

hom.

&



i
-⑭= 22 & is a

Thus
, ghg·

kerkel

-G,

METHODT+ H = ker(p) ,
9 +G

,

We want that gH = Hg .

Let's show gH = Hg.

Pick XEgH.

Then
,

X = gh where helt
.



Then,

& (xj) = q(ghg) =

- . = 22

same asAbove
So

,
Xe H.

Thus
, Xg = h

,
where htt

So
,

X = h
, 9 .

Thus
,

XHg .
So

,
gH - Hg .

~milarly , HegH.


