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#= 50,54
,

Es = 50 ,
i

,z]

D entity

22x23= E(,i) ,
(0 ,

2),

(T,
)

, (T,T) ,
(T, 213

[x()+ (T,
z) = (i+T,

T +z)

= (2 ,
5) = (,

)

↑ T

⑫ i

Thus
,

(isT= (T,
z) .

That'sthe inverse of (Tjo) ?

(T ,
) + (Tjj) = (zj0) = ( ,

)
↑

2
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(0 ,
2) + (0 , %)

(5 ,
2) + (j

2) = (0 ,4) = (0 ,
i) + (50)

-

(5 ,
21 + (2) + 10

,
2) = (05) = ( ,

%)

↓

So
,
( ,

2) has order



Show that &zx&s is cyclic

by showing that (T,
is generates it.

< (i,i) = G(,),
(T,

i)
,E,

(Tsi) + (i ,
i

= (zjz) = le

T

=EuX2
-
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⑪ In 28 calculate

(i) = 50,]

(2) = 50 ,
2

,
4

, 53
What is the order of J ?

J7

5 +5 = T = π5

5 + 5 + 5 = π +5 = To = 2=
-

L
-

- z + 5 = j = 0
J + 5 + 5 + 6 -

uLa



The order of J is 4
-

#
② Us = 51,

9
,
9333993
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S = e S

%
⑨
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9= 1 t
⑧

5

gY S

Calculate

< 97 = 51 ,
93943
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&seri,it

r= 1 ,
5= 1

,

S - R
R

-si.

sr1

(iv) =S
= 1- 1 = 1

Thus
,

so has order 2.



And

)= 51
,

15]

[HWZ

⑱ Prove that H = [1 ,
r s ,

sr2]

is a subgroup of

Do = El ,
r, rrs ,

so
, so]

Q 1 El

=>by table

③ (r4) = rH

(s)- s -H

(sr2"= sr"-lt
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"

= 1CH

Wehave H = Do
.

parz= " = 1

(srl(sry = SSFr = Sr= 1. 7 = 1

(sr' (rY = sr" = S . 1 = S

rs =
Sr= srt

- 2

= sr

=



#
⑪ Show that

N = E(Y)/x-IRY
is a subgroup of GL(2, RI .

Ti(
⑧



Dorf:

① Set X = O we get that

(oY) = (bi) is in H.
~
identity

② Let A
,
BEH .

Then
,

A = (0
, Y) and B = (b Y)

where X,X2 -IR.

We have

AB = (6Y)) : "i)

= (dYyxz)H
because X ,+ X EIR.



③ Let CeH
.

Then
,

C = (oY) where XeR
.

And ,
c"= x(0

-

Y)
= (b

-

Y) -H

because - X EIR
.

By 0
,
0

,
0

,
HGL(2, IR)

.

#
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⑮ Let G be an abelian group.

Let Hs k be subgroups of G.

Prove

Hk = Ehk/heH and kek]

-asubio
a

H = (5) = 50 ,
3 , ji9h

k = (4) = 50 ,4 , 53

Hk = En + m)heH ,
m = k]

= [5 + 5
,

0 + 5
, 0

.. % = 57,
5
, 00o)

↑ ↑ ↑#



of:

Let e be the identity of G
.

① Since H = G we know eelt
.

Since KIG we know eEK.

So ,

G

H

e = gHk
E ⑮

So
, eHK

.

Le+ x
,y HK .

We need to show that XyeHK.

Since X
, YEHK we know

X = hik ,
and y = hake



Where highn El and RikaEk.

We have

Xy=hi

&G is abelian

Since hi
,
ha Elt and HEG

we know hih H.

Since Ri
,
kaEK and KEG

we know R , RzEK.

Thus,

xy = (h , hz)(k , kz) H.

③ Let zeHk .



We need to show that-HK .

Since zEHk, we have

z hk where hel and keK
.

Since hel and HEG we

know h'El.

Since KEK and KEG we

know R
* EK

. line
Then , ↓

z= (hk)" = kh" = hk - Hk
.

0, 0 .
0 , HKG


