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1. Choose the correct answer of the following :
1x6=6

Let Gbea group. Then which one of the
following is false?
() |Tal= |a| for all a€ G and for all
T e Aut(G)

(a)

(ii) |bab’1| = |a| for all g be G

(iii) | Aut(G) |= if G is an infinite cyclic

group
(iv) 1AutG)|= lulr) |if G is a cyclic group
of order n
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' (3)

(e) Consider the elements (3, 7) and (7, 9) in

(b) Let ¢pe Aut(G), where G = Z., and let
u(8) ® u(10). Then the product (3, 7)-(7, 9)

®7)=13. Then which one of the

following is true?
. i al to
) ¥x)=13 s e
) *forall xe G M 6 3)
(@) ®x)=9x for all xe G - (i) (21, 63)
(iii) ®x) = 7x for all xe G _ (iii) (S, 7)
(i (iv) None of the above
© LetGb (H LetG and H be two finite cyclic groups.
e a finit, " Then which of the following i
the following ise group. Then which of . Hi V ) g s true?
. not a class equation? | (t) GO ls. always cyclic
() |G|= > |G:c(g)| () G®H is cyclic if and only if
aeG ged(|Gl, |HI) #1
(i) 1G=12(G)| + Y 16:c (i) GOH is cyclic if and only if
aistey O ged(|G}, |HI) =1
(i) 1Gl=12(G)| + Y (G: N (iv) None of the above
. agz(G
(iv) None of the ah (@) | . .
ove ; 2. Answer the following questions : 2x5=10

(a) Find (G, 5)+(6, 9) and 5(, 9)inZg ®Z,,.
1+1=2

(d) Let G be a finite abelian group and let a

be any element
of G. Then _
Find a commutator of (23) and (123)

(i) ICl{@|=1 () oS
3-
(i) |Clia)|=|N()| © t 0y = (1)(35)(89)(2476) and
(i) |ICl(a)| = |Ca)| | o, =BENE 1)(5269) belong to S. Then
) find a 7 in Sg such that T0,77! =0,.
(iv) ICl{a)| = |G|
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(§)

(4)

(e) Let G be a group acting on the
nonempty set S and let s be a fixed
element in S. Then define stabilizer Gg
of s in G. Show that Gg is a subgroup
of G A 1+4=5

(d) Let the group G act on the nonempty set
A. For each fixed ge G, define a
mapping 6g:A— A by ogl@=g-a
Show that Og4 is a permutation on A.

() Llet G be a group acting on ?he
nonempty set A. Prove that the relation
on A defined by a~b if and only if
a=gobfor some g€ G is an equivalence
relation. Further, prove that for each
ae A, the number of elements in the
equivalence class containing a is |G:Gal,
the index of the stabilizer Ga of a. A
2%+2%=5

(e) Let k, n be positive integers such that k
divides n. Then define u, (n). Hence find
u, (105). 1+1=2

3. Answer any six of the following questions :
| 5x6=30
(@) Let G be a group. Prove that the
rpappmg a(g)=g! for all ge G is an

automorphism if and only if G is Let G be a finite group and let a be an

abelian. @ element of G. Prove that
(b) Define a characteristic subgroup of a ICli@|=1G: Ca)|
-group. Prove that the centre of a group ber of elements of order 5
. . 4. + 4,_.5 . Find the num
G is a characteristic subgroup of G. 1 , ) in Z s oZs.

(c) Prove that the order of an element in an
external direct product of a finite
number of finite groups is the least
common multiple of the orders of the
components of the element. Hence, find _5
14,2,3)|in Z3 ©Z¢ 0Z,. 4+1°

(i) Prove that the commutator subgroup G’
of a group G is normal.

r any two of the following questions :
4. Answer any ‘ L0x2220

(d) Let G,G G be a finite (@ @ Define a Sylow p-subgroup of a
P finite group.
collection of groups. Prove that
G oG, 0+ 0 G, is a group under KB23/172 ( Turn Over )
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(7)

(6)
ij) Let Gbea group and let ti;te .
i1 rove
) f G. Then p
(ii) State Sylow’s 3rd theorem of a finite slometh > = ae Z(G) 10+4=14
group. Apply this theorem to show Clia) = {%
at a group of order 72 is not
simple, 1+1+8=10 () Let Gbea finite group andclletp i;ece:
. (b) (v < ivides the order of G.
) () Let G be 5 group and let g be an an&p:::; S::i G has an element of
element of G. Defi i e
eline a mapping order p.

:GoGst T () = -1 I

g Ll =xgx v xe G : 7. ) completely.
’ (i) Determine Aut({Ze) 10+4=14

S;‘OW that T, is an automorphism

of G.

(ii) Let G be 4 8roup and I, (G) is the

] . * * K
inner automorphism group of it.

Justify the theorem by taking a group of
order 42, 7+3=10

S Answer any one of the following questions : 1t
@ @) Let G=q1,7 17, 23, 49, 55, 65, 71}
be the group under multiplication
modulo 96, Expresg G as an 63/1 (SEM—S) CClszATHCSIZE)
€xXternal and internal direct product
of cyclic groups. e——————
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