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Jor the questions

(a) Choose the correct answer for the

following question :

An automorphism is

() a homomorphism but not one-one

(i) a homomorphism, one-one
onto

(iii) one-one, onto - but
homomorphism

but not

not

(iv) a homomorphism, one-one and

onto
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(3)
(2)
M) \ ) () Let R" ={la,a - a,)la; € R}. Show
:how that & Ccharacteristic subgroupP of that the mapping
8roup G js 4 G.Is . ' s s — g s — )
e ConVerse normal subgroup of 9 +254' o:(ap, ags a,) 15 ,
. ’ n
' e ‘is an automorphism of Ath<.e .group R
7 e be the copy, ' fa under component wise addition.
EOUP G gy, onutator subgroup 0L, -

and opjy e . PYOVE that G is abelia®. ) element (1, 1) in
TG ={e}. M . 3 | 3. (a) Find e’ghze order of the eleme ( )
) 1f Ny 2 Nopr . Zy00 ® 2 25-

e e compyy e "ETOUD of a group & ) Show that a group of order 4 is elther
NG ={ey, then o, UP&roup of G and 3 cydlic or is an internal direct procuc 3
(€ Show Show that i c Z(G) two cyclic groups of order 2 each.
ow tha.t, ifor; ! - . ' .
S Ol >ltheno(g)>2 ° {) let G and H be -finite cyclic groups.
(ﬂ Show $th . v .

‘ - | Prove that G® H is cyclic if and only if .

. € set g ively prime.
::Eomol-phlstn &t 'I(q) of .all inner |G| and |H| are relatively p.
USOUP of Ayt * Boup G s a

4 (d) If sand t are relatively prime, then prove
| "that .
2, ‘ ]
Answer any two of 'the 'foﬂ: : U(st) z.U(S) $U(t) 5
@ Let 1G) pe the °WMg 6x2=12 or
automorphig © oset g
prove that = % & 'gr'ou'pa]flc Thner How many elements of order 5 does
' .. Ten Z o5 ® Zg have?
1G) =~ G _ * .
Z(Q) (¢ If a group G is the internal direct
. : product of a finite number of subgroups
(b) Prove tha_'t for Every pOSitiVe s : ) H,, H,,..., H,, then prove that q -
Aut () is isomorphic tq 'U'(ﬁ#lteger n, isomorphic to the external direct .
: : product of H,, H,, ..., H,.
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(5)

(4) |
(g9 I Gis agroup of erder pg, where p and
q are primes, p<g, and p does not
Let or divide g —1, then prove that G is cyclic.
’Ordefr Ee & finite abelian group of | _
doe P M, where p is a prime that (h) Prove that any two Sylow g—su‘pgx:oups
G S_r not ~divide m then prove that of a finite group G are conjugate in G.
an;i_xk: Where p_ {xe G‘pr"-;e} or
| Tt Glx”‘=e}. Prove that an integer of the form 2-n,
4+ (@ Define | where n is an odd number gl:eater
, e COnjugate class of g than 1, is not the order of a simple
] 1 IG= p2 wh v group.
Prove the, . T€ D is g prime, then
C th&t G is abelian )
-(c) L?tG be te : . e
element of éi“’;lp and let a be an
_ TOove that :
ey < 1G:C(q)
(d) Prove tha;

(e)

t a ,
- Tlon-trivig) normgmau]p °f order 80 has a

Let Gbe o -
3 group,
if and only i oo ;:g‘)re that Cl(g) = (4,

°W p-subgroup.

Stmple, group of order 5¢ ;
' - B S
ove that g » .
BFOUD G is normey g P9 WBEroup o
only Sylow i ,i-.f&ndom'it.. ot a
PSUbgroup of @ IS the
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