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State True 0T False * 1

Every cycliC group 18 abelian.

Define characteristic subgroup- 2

If ¢ be ant autbmorphisn’l of a group G,

then show that H=1%€< Glo)=x}isa

subgroup of G. 3

Show that fo(But @7 1, then O(G) > 2-

Let G be a group: pow that fhelmapping

0 G— G such that o(x) =X~ vxeG

is an atutomorphism if and only if G

ijs abelian- ek
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2. \'4
Answer any two of the followin
: g :

e =

I [a) fO]' a
= EVGHT)
O(baa™) =O(q) for all q, pe éduce that

(@) Determi
rmine Aut(G), where G is Klei
ein’s

(b)

(c)

(b)

(c)

4-group.

The conv
ot be try
€.

Let

g I(G) be the et
utomorphisms  of of all
pl'OVe that a

inner
group G. Then

16 =G _
VA (G)

Expr.
prodfiSS UlL65) as an ext

. et of cyclic group of thel'nal direct
Find the number of eform Z,,.
order 10 in 2,0 ®2

and n are
T
Prove that U(”U’-} zEI

QCYCIic subgroups of
5

prime, then

Ulm) ® Un)

: ' Or

Find th
€ exte :

follow; rnal dir

oWing two cyclic g:(;:lpmduct of the
pPs :

G]_={a’ a2=e} :
15 » G2 ={b,.b2’ b3 =62}
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(3)

Prove that a group G is internal direct
product of its subgroups H and K if and
only if (i) Hand K are normal subgroups
of G and (i) HNK = {e}.

e cyclic groups of orders
Prove that AxB
if m and n are

Let Aand BDb
m and n respectively:
is cyclic if and only
relatively prime.

Or
of order 4 is either

al direct product of
der 2.

Show that 2 group
cyclic or an intern
two cyclic subgroups each of or
Write the class equation for a finite
group G- ' A

If a be an ele
show that G is
Cll@={a v ae G

e a finite gro
en pro

ment of a group G, then
abelian, if and only if

up and Z (G) be the
ve that

0ZG)t 2 oG
0@ =0t 5 ie) OW(a)

Let Gb
centre of G. Th

If G is a finite group then prove that
0(G)

Lo e
0(0)= X o(Na)
.. taken over one
e the suin 15_
‘;::I:ent' of each conjugai?e Clgss.
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(4)

fe) Let G be a finite group and a be an
element of G. Then prove that

|G|

4
Cllg)|====l=
I | V(@) |
() Prove that no group of order 30 is
simple, S
Or

Prove that a Broup of order 45 is
abelian, ~

(9) Define Sylow b-subgroup. Prove that if
P be a prime and k be a positive integer
such that p* divides |G|, where G is a
finite group, then G has at least one
subgroup of order b, (SO

Or
State and prove Cauchy’s theorem.
(h)  Find two elements in 4 :
. 8roup of degree 5, which are conjugate
0 S5 but not in A, 2

Or

on-negative integer.

* % A
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