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L (a) WElE ~ o0l AML 2N Ar-AM 6. Ada € A MR cl (a), a Al URA-L 8.
a.be AW, dld s s

(i) a~bocl(a)=cl(b)

(ii) cl(a) = cl(b) = cl(a) N cl(b) = ¢ 7
(b) el ezs-l sau canuRA B3 dul BHsHL g Gl Uzl a d bil 521 A5
m 24 n €. o (m, n)=l@ﬂ,ﬂﬂ@{daﬂlﬂasab*ﬂamm-nﬁ. 7

2 (a)  ulid 5% AREALRISRAL s B ad g

G={[ ab b) abeR, a2 +b2 #0} 2 Aoyl uHe ©. 7
~ba
(b) Aotz ur AR wdl cavuRd dotd S B ARA A B, dH UG 53U A
n|(a—b) €, dlaSh U, odlin e NABA ke B a be Z9. 7
1wy et 4 Gl Burie H |2 aiauer un el 4 UG 531 7
(b) U1 5315 . 7

(i) o H A W3¢ Gl Gung Sl i x e G &, dlx! Hx= {x"' hx| h € H}
2 Gl BUHE 6.

(i) e Gl A Gl 86213 A G-l Guriye .
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A 521 2[A0nzRg 521 M1l 2 9 Ul UM 2 o
Wil Buae ol 531 qan alAd 53 % Al dHErd Al A Blud
Gl 401 718 saiidl usia <L

M H e Gl Graye @y, A G H AL A &R 29eUHAL SR 9L GHL
H AL &0 de0a il AL H, G AL FHad Gz 5, 44 1l 520

Mk B HHE Gl Gyt €1, i H 20 248 Gl [Hadt Buaoye 6. Al UL B
5

(i) ko~ H 2 KALHad Guass a.

(i) KH 3 Gl Buase 21,

47 sHUUAL vl AN 24 UG 5315 4R sHUALAL WL A A UBLA 2 'S |
AL Gy 5.
UM HHE S, ALu2sLf, g 2l

_(123456) (123456
542316)°% 241365

12 fg? 24 o(g) HUdl.

HUGAA 5315 HHIA 521U HRADAL S1EUEL O el USRLUHEL 53U A,
M G = <a>n &l uRiddl Ald UL SRL AL UG 5315 1 <s <n AR
425 a° € G 24 Gl U5 €1, ol 24 dl % (n,8) = 1.

HHIYAA HOeIA WHA AL UG 531,
Al [ Guapiedl vl 2L 244 9 ¢ : (G; 0) > (G'; %) UHI UL SIY, ol
AU 5315 Gl (e GUAHE H U2 (H), U O(G)-Al [Rud Buatys .
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2 A Gl B2t 5 €A, Al G-l 125 a-{l 521 LML %l a # e dUL SIREL AL

s Hl MHe GAbU2sL a 2t b Al 52021 245 2 214 7 €I, dl ©2s ab-dl s2
HUlEL SIReIAML.

Al DA 5HUUL YT 6 5 YT o USRI :

(i) F=(123)(45)(678) € S,

(1) =(173 13)(2 10 9)(6 12)(8 15) € S,s.

wALeHZ AL A2l 531 A sEA UHA Gl

U Z, WL lsReL 2] +4x = [3] Bial.

2rertl U5 AL AL 2 UHE (Zg, +g) AL ML UVSL 2
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Instructions : (1) Attempt any three questions from question 1 to 8.
(2) Question-9 is compulsory.

(3) Wnte the question number in your answer book<as shown in the
question paper.

(4) The figure to the right indicates marks of the question.

. (a) Let ~ be an equivalence relation in set A and Suppose.c/ (a) is the equivalence
class fora € A. Then fora, b € A, prove that

(1) a~beci(a)=cl(b)
(1) cl(a) # cl(b) = cl(a) N cl(b) = 7

(b) Define order of an element insa group. Let G is a commutative group and the
elements a and b in G are of orders. m and n respectively. If (m, n) = 1, then prove

that order of ab is mn. 7
a b 2 9 . .
2. (a) Let G = {[ b ] abeRanda”+b” " #0;. Show that G is a commutative
-b a

group under matrix multiplication. 7

(b) Forfixed n € Nand a, b € Z, Define relation S in Z as aSb if n divides (a — b).
Prove that S is an equivalence relation. 7
3. | (a) » State and prove Lagrange’s theorem for a subgroup H of a finite Group G. 7
(b) _Prove that 7

(i) x'Hx= {(x'hx|he H}isa subgroup of a group G, ifx € Gand H is a
subgroup of G.

(iiy  Intersection of any two subgroups of a group G is also a subgroup of G.
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4 (@) Prove that a group of prime order is cyelic. 7
(M Detine subgroup of a group and prove that a group cannot be a union of its two
proper subgroups. !
\ (a) l!‘ H 15 a subgroup of G and it product of two right cosets of H in G is again a
right coset of H in G, then prove that H is a normal subgroup of G. 7
(&) It K 1s a subgroup of G and H is normal subgroup of G, then prove that 7

(1) K ™ His a normal subgroup of K
(1)  KH is a subgroup of G.

6. (@) Define even permutation and prove that set of all even permutations A 'is a

subgroup of a symmetric group S . 7
(b)  For the elements f, g of S, where 7

I,__l:*.a-tss] (123456
‘\54:315'g 241365

Obtain fg= and o(g).

7 (a) Prove that any two finite cyclic groups of same order are isomorphic. 7
(b) Let G = < a > be a finite cyclic group of order‘n. Prove that for 1 < s < n, the

element a* € G is a generator of G 1f any enly if (n, s) = 1. 7

8. (a) State and prove first fundamental theorem of a group homomorphism. 7

(b) Define Normal subgroup of a group and if H is a normal subgroup of a group G
and ¢ : (G: 0) =>(G". %) s a group homomorphism, then prove that ¢(H) 1s a
normal subgroup of §(G). 7

9  Give the answer in brief :(any four) N
(1) If G is agroup of order 5, then write 0(a), where e # a € G and justify.

(2) An.a commutative group G, the elements a and b are of orders 2 and 7 respectively,
then what is the order of ab ? Justify

(3) . Examine whether the following permutations are even or odd :
() <f=(123)(45)(678)¢€ 54
(i) g=(173 13)(2 10 9)(6 12) (8 15) € Sys.
(4) Define automorphism and state the Cayley's theorem.
(5) Solve the equation [2] +5x = [3] in Zs.
(6) Define generalor of a group and give all generalors of a group (Zg, +3).
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