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1. (a) UHedl aral 20 dul AUUGId 5315 UHE (G, *) AL R4 ASH E2S S 6. 7
YL

WA G =R - {1} Bur (52 * dl cav2ua®b=a+b+abes;a b, € R—{-1}dl
UL 5315 * (35 (52016 244 (G, *) UHE A S,

(b) U4 5315 UH¢ G Hi(ab)? =ab? Wa, beG Rl dl 24 dloy G uHsHI s 8. 7

Y4l
0 AHe G R (ab)' = a'b’; Wa, beG ol 0L 5[5 ‘-ﬁilis\l U2 o dl AUAA 5315 G
AHsH| UHS €.
2. (a) Ul AHE Gl Buas HHER citlor- uHx vl 244 1o1d 53 7
{4l

oA H, 2 Hy @ G AL GUAHSL €1 dl 161 5315 H, » H, W0l G GUAHEL 8. 9
H, U H, ¢H2L G - Guatse AL 9 dHRL ovellot AHAA 531,

(b) A H A AHE G BUAHE 8, xeG HE UGA 515 x! Hx = {x! hx / heH} 1ul
G'i @"{Qﬁ'@ 6 =~

SOCTH
(24, 1) A SATA 4-AHE V, HE Q21U UM ERL.
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3. (@) S, HIURRUR AL sl vl AL UG 5315 S _AL 6L YRRUR AL UL UHsH]

e.
Y

[ad Guaaerdl vl 20l UG 5315 ol [Hud BueHSIHL S8l veL [Hud
Guats 6. ¥l ol H 2 4 Gl [Fad Guie ¢l dl AUGHd 531 5,
ghgl e H; V g € G; Yhe H.

(b)  UnsHL AL S ddl UHE BELSREL AL S ¥ AL o=l o BuAHSL [Hud S,

A2l
123456 123456) »
o = (3 1 45 & 2);g=[2 113 ¢ 5] Sl dif, g e S, MR (1) fog(2)gof

(3) £1 (4) fgf! (5) fg? ANl
4. (a) UMl HOGA UHA QUL 24 UG 531
YL
UHEIAL 53Ul AL AL A2l AUGIA 5315 oL UHSL AL 2A53UAlAL Uoix
UL U AU S,
(b) UUAd 5315 AHIA s2UAL SITURL 6L Ald A5 UHSEL 24534 €1 ©5.
Y4l

UHIUALAL AL vl AL AULAUAA 5215 A13UAL § - (G, 0) > (G, *) AL aed
ky 21 AHE G AL [Hud BUR3S ©.

5. AR US| SIEURL AL orlot 25HL AL :
(1) ¥R WA vl A Yz ¢ [EE2 1umondl.
(2)  SC-AL UHuA [ el
(3)  Ulcid 5305 A AE SHAL UHSH] S 8.
(4)  Us 2 RO1E AL v AL
(5) AR SaiAL 25U AHe4 Bals oL 24l
(6) R uzAl2R013d (55521 Bersul A0l
(7). SRHU2AL A Qe el
(8) VAL AL : ASIAR UHE A AU UHS
(9) 21 G =<a> 12 sati-ll Ulsa U+ Sl dl AHE Gl ol o Bl vl
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Instructions : (1) All the questions are compulsory.
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(2) Notations are usual everywhere.
(3) Figures on the right indicate marks of the questions/sub-questions.

Define group and prove that every group (G, *) has unique 1dentity.
OR

If * 1s an operation defined asa*b=a+ b +ab foralla, b e G=R - {-1}, then
show that # 1s a binary operation and (G, #).1s a group.
Prove that G is commutative if and only if (ab)* = a’b® for Va, b € G.

OR

Prove that G is commutative if (ab)' = a'b' for V a, b € G, for any three

consecutive integers.

State and prove Lagrange's theorem for a subgroup H of a finite group G.
OR

If H; and H, are two subgroups of G then prove that H; n H, 1s also a subgroup

of G If H, U H, 1s always subgroup of G ? Justify your answer.

Show.that x! Hx = {x'hx/h € H} is a subgroup of G if x € G and H is a
subgroup of G.
OR

Draw a Lattice diagrams for the groups (1) (z,, t,) and (11) Klein 4-group V.

3 P.T.O.

|[Max. Marks : 70



3. (a) Define disjoint cycles in S . Prove that any two disjoint cycles in S are
commutative. 7

OR

Define normal subgroup. Prove that intersection of any two normal subgroups of
a group 1s a normal subgroup. Also prove that if H 1s a normal subgroup of group

Gthenghg! e H, Vg e G, Vvhe H

(b) Give an example of a non-commutative group, each of whose subgroup 1s normal. 7
OR
For f, g € S, find (i) fog (2) gof (3) ™! (4) fef™! (f) fg2, where

_(123456) (123456
314562557 1241365)

4. (a) State and prove that fundamental theorem of a homomorphism. 7
OR

Define an isomorphism of a group. Prove that relation of isomorphism in the set
of all groups 1s an equivalence relation.

(b) Prove that any two finite cyclic groups of the same order are isomorphic groups. 7
OR
Define the Kernel of a group homomeorphism. Also“prove that the Kernel k¢ of a

homomorphism ¢ : (G, 0) = (G #).is a normal subgroup of G.

5. Answer any seven of the following in shert : 14
(1) State Euler’s theorem and explain Euler’s ¢ function .

(2) State the Cayley’s theorem.

(3) Prove that Cyclie group 1s always commutative.

(4) Define cyele and transposition.

(5) Give an example of a cyclic group of order 4.

(6) Guve an example of non-associative binary operation on R.

(7) « State Fermat’s theorem.

(8) Define quetient group and alternative group.

(9) TG = <a> is acyclic group of order 12, then obtain all subgroups of G

ME-108 4



