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SECTION A — (5 x 5= 25 marks)
(Short Answer Questions)

Answer any FIVE of the following questions.

Prove that the set G of rational numbers other than 1 with operation @ such that -

a®b=a+b-ab for g, beG is an abelian group. °

1 sHom oRDD e&§5s§cﬁa- JoxgeE’ AGHED DS G P © JBfab  a@b=a+b-ab
Ya,be G e 25209035 (G, ®) ID9ahS Shariro o3850,

Prove that a non-empty subset H of a group G is a subgroupof G <

(a) a, !{ e I implies abe H

(b) ae H implies a ¢ H.

25 SRS E59200 , Surisn G & &5 Sarirsn G sreold o

(a) abeH = abe H .

b)) aeell = ale H 35508,

Let G be a group. For any a,b € G show that O(a) = O(b"ab).

G 2% 5855w, a,b e G &% 530 :-J.l)'”EJ_'S"BG.JJKJ Ofa) = O(b"ab} & Arsod.

Prove that a subgroup H of a group G is normal iff x Hx™' = H,\¥xe G,

G & H epoon 555050 swherdl edigd Hovgs ddhivo VxeG 8 xHy™' = [T o drSod.

Prove that a subgro.up H of a group G is a normal & every left coset of Hin G is right
coset of i in G.

SHrran G @A), §5500rFsw H efoowihn soreod o G S0 H @), 38 &
BEHd G & H Gk, £ JFH00 smred SrHod.
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Define homomorphism. Prove that o homomorphism ¢ of G into G' with Kernal K is
oneto-one if K = {¢}, |

SDUrDIHD dYdodod, BHG K G ol S0ErS6  ¢:G - G'1-1 5508 K = (¢] 55350
Qrdod,

Find the regular permutation group isomorphic to the multiplicative group {1,-1,i,- i}
L= L~ i} &3 0058 SEorTans BooghrIt SORD 1530 (38 Surddn 8 od.

¥, v s '
Prove that every subgroup of cyclic group is cvelic,

S0 S3arEEn Q) (I aSSBrran BBaHRD SN SIS0l

SECTION B — (6 x 10 = 50 marks)
(Essay Answer Questions)
Answer ALL of the following questions.

(a) Prove that a semigroup (G,o) in which xoa = b, a oy =b have a solution in G for
abe G, is agroup.

0beG © xoa=bacy=b ob (G) 6 259 Dod ef swrvin (Go), o
PR uodD SrSod. | #
Or

. cOS¥ =—s8ina ’
(b) Prove that the set of matrices A, = [ :1,.9: e I form a group w.r.to matrix

singa CORex

multiplication.
i [‘:‘f” TR “]_a € R efhdey Sr@o S0 Sr@e 10masin Sy S0
sina cosa i

eHBosd Arnod,

(a) If M and K are two subgroups of a group G then show that HK is also a éubgroup iff
HK = Kii . - '

SArTran G & I 28din K o) Both aSHrites eond [TK asitarmdy soooend
HK = KH 038 es%gt, 3o dahiuin eddrod.

Or

(b) State and prove Lagrange theorem for finite groups,

| 382086 SD0rHtotd Birod drrodod [HH200 dETDovd.
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is a normal
If Gisa group and M is a subgroup of index 2 in G then show that H is
subgroup of G,

[
G AArTroSt aroK Bok ¥ORS G a;s:ammo H esaad H e0008 G GF), @00
ARITO &80 SrSed.
Or

. ic t — is a
Let H be a normal subgroup of a group (G,.) then prove that the quotient se ”
group with respect to co-set multiplication.

'
(G,2) ® H ek wpoon a5Smrran. G &0 I Gw), 53 $20800 DS 77 AIPRDIB

Homstdo dm 2.8 Jdardro e drSod.

State and prove Cayley's theorem.

) RErotod L:',S::ao:ﬁ DEFDoBoE.

Or

Find the regular permutation group isomorphic to the multiplicative group {1. w, w*}.

(1w, 1?} &3 Homss SR0rTa08" Bovg 6758 LORS o (A6 HIrEH K289,08.

Show that the permutations given below are odd or even

o8 [Sroren SO Bor Bhair 5830008,

: 1 2 3 4 5 6 7
(i)- =

3 2 4 5 6 7 1
i 1 2 3 4 & 6 T 8y i
(ii) [ r ]

7 3 1 8 5 6 2 4
[l 2 3 4 5 6 7 8 9
(iii}

6 1 4 3 2 5 T 9 8
iv) 1 6 5 2)
v (1 2 3 4 50 2 3@ »5)

Show that a finite group of prime order is cyciic.

slapnt Ropg HOROM Ko 026 SdorIHw 351805050 09 SrSod.
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