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The figures in the margin indicate
Jull marks for the questions.

1. Choose the correct. answer : 1x6=6
(a) If ‘@’ and ‘b’ are any two elements of a
group G then (ab-1)!is
() alb!
(i) bal
(iii) alb
(iv) blal
(b) The number of generators of an infinite
cyclic group is
@ 1
i) 2
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(iii) O

(iv) infinite

If G be a group of order n and H be a
proper subgroup of G of order m then
i) m=n

(i) m=ng, qis theindexof Hin G

(iii) n=mgq, qis theindexof Hin G.

(iv) ndivides m

(d) A mapping ffrom a group Ginto a group

(e)

G' is said to be homomorphism of Ginto
G if
i) flab)=f(q).f(b)

@ fan=T V)

(iii) flab) = f(a)-fb)

(iv) flab)=fla) +fib), a, b e G

If Gis a group, then the quotient group
G/, is defined if

(i) His a subgroup of G

(i) His a finite subgroup of G

(iii) H is a normal subgroup of G

(iv) Gis a subgroup of H
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1)

Inagroup G,ifa2=e¢, V a € G, then Gis

(i) Cyclic

(i) Non-abelian

(iii) Abelian

(iv) Infinite

2. Answer the following question : (any five)
2x5=10
(a) Define Dihedral group. How many
elements are there in D ?
(1234567
(b) Show that 4312675 is an odd
permutation.
(c) Prove that in a group G, the identity
element is unique.
(d) Iff: G—> G’ be homomorphism and e, e’
are identity elements of G and G/,
respectively, then prove that
fla)) =[fla]", a e G
(e) Give reason why any Abelian group of
order 15 is cyclic ?
(/) Show that every group has at least two
normal subgroups.
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Justify or invalidate the following
statement with argument : “A group of
order 24 does possess a .normal
subgroup of order 14”.

3. Answer the following questions : {any six)

(@)

(b)

(@)

5x6=30

State Lagrange’s theorem an order of a
subgroup of a finite group. Prove that

(i) A group of prime order is cyclic.

(i) For any element ‘a’ of a group of
order n, a" = e, 1+2+2=5

What do you mean by permutation
group ? let S={1, 2, 3}. Prove that the
set S; of all the permutations on Sis a
group under multiplication of

permutations. Is S; Abelian ? Justify
your answer. 143+1=5

Define a normal subgroy

: p of a group and
give an example. Proye that (I:very
subgroup of an abelian group is normal.

1+1+3=5
Define a homomorphism from a group

G to a group G'. Let G be
Y s a
be the identity element of Gg.rf,;p and €

f: G— Gbe defineq
Prove that fis €dbyflx)=e, v xe G

ah . -
isomorphism ? Omomorphism. Is fis
1+3+1=5
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(e)

(9)

()

)

If G is a non-commutative group with
centre Z, then show that the quotient-

group % is non-cyclic.

.-State and prove Cayley’s theorem.

1+4=5

Define left and right cosets of a group. If
H is a subgroup of G, then prove that
there is a one to one correspondence
between set of left coset of Hin G and
the set of right coset of Hin G. 2+3=5

Define a subgroup of a group. Prove that
a non-empty subset Hof a group Gis a
subgroup of G if and only if

abeH=>ableH 1+4=5

If H be a normal subgroup of a group G
and K, a normal subgroup of G
containing H, then show that

.%~%

7
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4. Answer the following questions : (any two)
12x2=24
(a) Define automorphism and inner
automorphism of a group. If Z(G), Inn (G)
and Aut (G) are respectively centre of G,
inner automorphism of G and
automorphism of G, then show that

Inn(G)A Aut(G) and %(G) = Inn(G)

2+5+5=12

(b) State and prove Cauchy’s theorem for
Abelian group.

If Gis a finite group such that O(G) = p2.
Where p is a prime, then prove thalt G

is abelian. 2+5+5=12
(c) (i) Define a group.
Le cosa -sina
tG= sina cosa ‘aeR

Prove that G is a group under
matrix multiplication. 2+4=6
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(i)
(d) ()
(@)
DO9F0 0151

Prove that the intersection of two
subgroups of a group is again a
subgroup of the group.

Give an example to show that the
union of two subgroups of a group
is not a subgroup. 4+2=6

If H and K are finite subgroups of
G of order O(H) and O(K),
respectively then prove that

O(H)O(K)

O(HK) = 5 £

Let G be a group such that

(ab)2 = (ba)2 , V a, b € G. Suppose
G also has the property that
x2 =e,xeG= x=e. Prove that G

is abelian. 6
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