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1. (a) SPiERrE Torambs sigea famm | 1

Define characteristic subgroup.
(b) M G =(a) TF a'? = e =W, Aut(G) Tiea 1 5

Find Aut(G), if G = (a) and a? =e.

(0 @ 2F f:G>G IS fl@=a” 9B
S FAEd | (e @ ollb GI Feel ad I
a" e Z(G), T’ Z(G) XA (M GI FW| 3
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(d)

(2)
Let f:G—>G defined as fl@=a™
be an i
s automorphism. Show that

€ Z(G) for all ae G, where Z(G) is
the centre of the group G.

R G (M3 G 7o @bl FACET Boigars |
(OB o9 ¥ @, G WRECAR 23 1% W
MR G’ = {e}.

(3)

Let Inn(G) be the set of all inner
automorphisms on a group G, then

G
rove that —— =Inn (G).
P Z(G) @

24T /Or
Iy G 9B SHT JOW (oM =W, (B (S @

3
Let G’ be the commutator subgroup of Aut(G), FalEaTa 8 (3163 e RS |
; ic:iugn? tghg,n-prove that G is Abelian If G is an infinite cyclic group, then
y if G"= {e}. show that Aut(G) is isomorphic to
(e) M| XA G b1 M, H 1 G @y & i a cyclic group of order 2.
SIF T O G @B 5551y | o1 7 ¢
T(H)={T(h):he H}, G
QITanc S
:ﬁtﬂﬁiim”i@,‘lﬁcm GI H b s 2. (a) 48 T @1 A-SICERHR (Mo TARAT v |
Tl =, (903 CIST A T(H), ¢ G ol Give an example of non-Abelian group
SR Togas 377 | % of order 48.
Let G be
w Tanaitgroup, H a subgroup of G (b) T A GRA Z3 ©Z4 ®Z53 R @
T(H) = SRR Gy Prove that b1 (Mo &= M 292
F‘1(1 )={T(h):he H} is a subgroup of G. ‘
éther, show that if H is 2 normal What is the order of any non-identity
SUbEroupof G, Bthen W A(E) i also s elementin Z; ®Z; ®Z3?
normal subgroup of G.
Zs®Z15® ¥ 5 T AR WA
() 24 Inn(G), ¢b GI eaam RISCEIE 2 %fg{ezn |15 :
TR i, (em ewe w1 @
G = Inn(G) Find the number of elements of order 5
Z(C;) ‘ 6 in Zs @® le.
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(4) 1 @)

(d) UW6S) W® U720 2, wwRa oW 3. (@ 1T G M T p? TS p CARRE /4|

QAT MR IR 2rers Ree 3ot
WW[ 2+2=4

Express U(165) and U (720) as external

direct product of cyclic additive groups
of the form Z,, .

(oE (48T @ G IR | 2

Let G be a group of order p2, where

p is a prime number. Then show that
G is Abelian.

; : (b) S33 A FTIICH! Tfepe | 2
e) M R SR
2 Sl j o = = Find the class equation of S
m|O(G), o (RSN @ GT @B m T £
oo AR | 5
If G is a finite Abel; () €1 2A x:GxA—>A G616 fFmn o
O(G) e pian D and el O e
subgroup of order m . 0 5o FCT | 3
Let *:GxA— A be a group action.
- Then show that kernel of this action
{1/ Or forms a subgroup of G.
M G
s B, @y B O S (d) M o=(12)(345), t=(123) 45) € Sg, (O3
b H2 o Hi 3 Somlly sopm ofgFe c U T YW W PR 5911 Fore 3
”;‘:HW T W @ g o AYA W, (53 9Bl (e pe S5 RO
S{‘q%gfr\; ,anmmoﬁwm Sferear TS pop =1 =@ 3
{7t L N If o=(12)(345), T=(123)45)e S5, then
b ofp - _13 the Internal direct determine whether ¢ and 1t are
e a h1n1t¢.=: Number of subgroups conjugate.  Further, if they are
isl‘isozz;-l(:';—;hi n,t then prove that G conjugate, then find an element pe Sg
C to t . =1 _
product of H,, H,, .heHeXtemal direct such thatpop  =T.
s UET]
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fe) W 5 G 9GB1 oG

(6)

T T @
Pgd=g-a=gag'3 wE cERw
P:GxG— G TTE 9B ol fom | wfeicz G
Wfﬁm-@,mﬁﬁmﬁﬁ%ﬁm
m?mch&ﬁﬁmeﬁﬁwn

2+1+2=5

Let G be a Broup. Prove that the
mapping p:GxG — G defined by

P(gd=g-a=gag™! is a group action.
Is this action a trivial action if G
is Abelian? Find its kernel and

(c)

@

(7)

@1 TF G (M3 T pg TS p TF g G
Y ACS p < g IE prg-11 (B (LS X
G 1 38 I |

Let G be a group of order pg, where
and g are primes such thatf. p<q an.d
ifq—l Then show that G is a cyclic

group.
o 91 @ @51 SN ¢ G R @ o
St p-Beat (b GO W [ |

Sylow p-subgroups
at any two j :
Prove th group G are conjugate in G.

e of a finite
stabilizer Ga. iy
1 1 ¥ G by A 0 | g X ot Si
\2
W@ 2 G @bl IS S O(G) = pn T p s -G R 1+ Kp SR
qﬁ@%ﬂawwnzllmﬂ@@ 1+ kp|O(G) I k 20 A
21G)={e). 5 Let G be a finite group- Shows o?G o
u
LevGibelator °Up and O(G) = p", where number of Sylow \51?:: ?rf k;IO(G] and
P is a prime numper and n>1, Then of the form 1 +Kkp;
show that Z(G) # (¢, k>0.
* K Kk
4 (@) '56 T (oMb @By ey AR Toree 9 1
“A group of order 56 g simple.” Is this
statement tryep
(b)  S33 >tE vz 38R Shieq | 2
Flnd all Sylow 3-subgroups ofS 5 SEM FYUGP MTHCSB
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