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The figures in the "margih indicate
full marks for the questions.

1. Answer the following questions : 1x10=10

_-(a) - Give the condition on n under which
the set {12, 3,.,n-1},, n>1 is a
‘group under multiplication modulo n.

s "(_-b)" Deﬁhe a binary. ope‘rétioni on the set
R" = {(ay, G, 177 an): a, A2s sy An € R}

for which it is a group.
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(d)

(e)

(f)

(g)

M
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‘s th tre of the 4.
hat is the cen € dihe
:X‘ order 2n 7 fral Eroup

. , rators
write the genef o Of the Cyclic group
7 (the group ol 1n egers) und

i °* ordinary
addltlo .

Show ¢ by ' an -e€xample ¢
decomPOSition of a Permutati
product of 2-cycles is not y

hat the
on into a
nique,

Find the cycles of the Permutation -

1 2 3 4 5 g)
f_.’ 6 5 4 3 1 9

Find the order of the permutation -

SRS 95 3o, RIsE I
,,,f-_"z 4.6 5 1 3

Let G be the multiplicative group of all
non-singular n x n matrices over R and

let R* be the multiplicative group of all
on-zero real numbers. Define a

‘hor'nomorphism from G to R.
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2. Answer the following questions :

@

(b)

(c)

(d)

: : jism
What do you mean by an lsomorph

between two groups ?

e reinl.
State the second isomorphis™ greo

2x5=10(

and a€G° ShOW that

!

Let G be a group
(a) is a subgro_uio of G.;

If G is a finite group, then order of any
element of G divides the order of G.
Justify whether this statement is true

or false.

Show that a grotlp of prime order
cannot have any non- -trivial subgroup.
Is it true for a group of ﬁmte comp031te

order ?

Consider the mapping ¢ from the group
of real numbers under addition to itself

..given by é(x)=[x], the greatest integer

less than or equal to x. Examine
whether ¢ is a homomorphism
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Lot ¢ be an 180morp hism from 4 group

“(e)
G onto & group H. Prove that ¢~1 is

Also an isomorphism from fr onto G

3 'Answer the following questionsf 5x4=20

(@) Show that a finite group of even order
has at least one element of order 2.

i°.qrOry

| Let N be a; normal subgroup of a group
G. Show that G/N is abelian if and
only if ‘for" ,alls X,y e G , xyx"ly"1 eN,
| (b) " Show that if a cyclic Subgfoup K of a
group G is normal in G, then every
subgroup of K is normal in G. |
| or |
Show that converse of Lagrange’s

theorem holds in ‘case of finite cyclic
- groups. "o iliad
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(c) onsider the group G =1{1, =1} under
multlphcatlon Deﬁne f Z'—> G by
f(x) = 1, 1fn18¢V§n Ol
= -lifnisodd
Show' that fis a hornOmorphlsrn 2t

-

ZtoG

(@) Let f:G—>G bea homorn(_)l_,‘_pl?l,'ism_o_.‘Let
TlaeG! be such»:thaf iw-o(a) =n and
O(f(a))=m. Prqye that o(f(a))/o(a),

and if f is one-one, then m =rn.

¥ Y
K v R

4. ' Answer the following ques,-’gior‘ls-.::;‘_ iOX4=4O

" (a) “Let G be a group‘and X, y e G''be such
that xy? =y3x and’ yx*=x%y. Then
show that x = y e, Whe’re ‘e is the

©¥identity element! oG- 10

3 (Sem-3/CBCS) MATHC2/G 5 &

TAM (206Contd:z)

[ vl



3

)

that if H and K are two Subgroups of

4 group G, then HK is a Subgroup of G
¢ and only if HK=KH, - 2+48=10

o Prove that the order of a cyclic group
.is equal to'the order of its generator.

Fa— 10
Or

Let H be a non-empty subset of a

group G. Define g1 = {h‘l eG:h eH}-

a Show thaf

)~ if H is a subgroup of G, then

HH=H, H=H" and HH"1=H;

a1 i (ll) Af H and K are Subgroups of G,

 then (HK)'=K'H - 5+5=10
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(c)

(d)

Let |
G be a group and Z (G) be the

ce
Ntre of G If G/Z(G) 1S cyclic, then
show that G is abelian. 10

Or

State and prove Lagrange’s theorem.
| 10

Let H and K be two normal subgroups

- of a{group G such that Hc K. Show

s . G/H

that G/K_-_ %{/H, | 10
Or

Prove Cayley’s theorem. 10
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