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(1) dHH Ul s(%Uld 9 dal UlsHl RIHIR 14 €.
(2) A A3l waldd .
(3)  wuell dsedl s B-d UsA/u2L UsHHl RItIR sald ©.

AL AoieAl vl Ul dul saldl 5 oL Z uR AUl Weld S, a, be Z
Hie b—a 3oHyRlls Sld AR aSb Al dl S8l Z Ul ALY Asiy .

2
AYel AUl UL dAL ALBA 52 3 UAS AYE (G, *) A 2" A 42 8ld

N

€9.

AUGLIA 530 & G AHsH] A4S Sl dl 2 dl % V a, be G HIe (ab)? = a?b? U,
YA

N b N \
AGd 521 0 Qy ur-ll g5 [Bul * a=b =% ,a,beQ, Uz Avuid sy dl

(Qp *) ¥ Y ©.

AUGLA 530 - H 2L Ald A3 Gl GuaHe 8ld, dl O(H) | O(G) 2.
YA

AUGLA 52U : 2R H 2L Gl GUAYS 8ld IR xe G 112 x 'Hy = {x'hw/he H}
ugl Gl GuAYS eld .

AL 52 ABU APl slduLl Guays ABY ely ©.
a0

ABY A G = <a> <l S8 12 eld, dl del Guayel Hadl i dled 2usld
A
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3. (a) 30otedldl cwval 2uul dal S = {1, 2, 3} UL dMH sHAAULL WEL oial dul
AYS S, slres duir s 7
L]

[Had Gu-a3ye-ll aval Ul dal ABd 52U 5 %l H 21 aye G Al [Hud
GuAHE SlU dl 2 dl ¥ V aeG, 1l aHa! c H .

(b) f=(1,4,3,25dag=(1,2) (43,5 € S; e 2, fgda gl sesi-l Bud
Haal. 7
Y
S S, ol ot Guayel Holdl 2 d-l dlen sugld el

4. (a) AUGLA 52 ;oL Ayl 9L Aol 53U eld) A Aol ©. 7
DL
S0A” o uMd duil vt Allbid 2.

(b) Aid $2A ;W H 215 A4S Gl GUAYS ¢ld dal ¢ : (G, O) — (G, ») 2l
AU UAL Sl dl ¢(H) 21 G, GuUAYS 9. 7
a0
AU UL 2I0l, UAH YA UHAL @Vl 2 AUGd 531

5. 25Mi walel UL : (ud) 14
(1) J@cuAs Aoie vt W3uRd dolu-dl vyl 2l
2) 25l (a5 Bl cuval 214 218 GelgwL ALl
(3)  (Jy +) el GUAYSL @vil.
(4)  AH-UL2RL A slALl-qsoeldl @l quil.
(5)  YOH-$HAY i 20YOH $HAUAL AU Gl
(6) AHe Syl Ay Guaye i d-l sal aul.

(7) AM3UALL el vl Ul 2 18 BeleRBL VALl
(8) Al uye~ll AvUL 2 215 GelewL iUl
(9) ol A8l a2l 2is3udl-dl @arvaL 2l
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Instructions : (1) All the questions are compulsory and carry 14 marks.
(2) Notations are usual, everywhere.

(3) Figures to the right indicate marks of the question/sub-question.

1. (a) Define an equivalence relation and show that the relation S defined on the set Z;
for a, be Z, aSb if b — a is an even integer, then S is an equivalence relation on
the set Z. 7
OR

Define a group and prove that every group (G, *) has a unique group inverse.

(b) Prove that a group G is commutative if and only if (ab)? = a?b? for V a, be G. 7
OR

b
Prove : Binary operation * defined on the set Q0 asaxb= % ifa,be QO, then

(Qg» *) is a group.

2. (a) Prove:If H is a subgroup of a finite group G, then O(H) | O(G). 7
OR
Prove : If H is a subgroup of G, then the set x'Hx = {x 'hx/he H} is also a
subgroup of G for xe G.
(b) Prove : A subgroup of cyclic group is cyclic. 7
OR

Obtain the subgroups of a cyclic group G = <a> of order 12 and draw lattice
diagram.
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3. (a) Define a transposition. List all permutations on S = {1, 2, 3} and prepare table of
groups S;. 7
OR

Define a normal subgroup & prove that H is a normal subgroup of a group G if
and only if aHa™! < H for each ac G.

(b) Define the values of component of f2, fg & g2 forf=(1,4,3,2,5) and g = (1, 2)
4,3,5) e Ss. 7
OR
Obtain the all subgroups of group S; and draw their lattice diagram.

4. (a) Prove: ‘Isomorphism’ between two groups is an equivalence relation. 7
OR
State and prove Cayley’s theorem.

(b) Prove : If H is a subgroup of a group G & ¢ : (G, O) — (G, %) is a group
homomorphism, the ¢(H) is a subgroup of G'. 7
OR
State and prove the first fundamental theorem of homomorphism.

5.  Answer in short : (Seven) 14
(1) Define reflexive relation and transitive relation.
(2) Define non-commutative relation and also give an example.

(3) State the subgroups of group (J 5, +).

(4) Define left-coset and right-coset.
(5) Define even permutation and odd permutation.
(6) State the cyclic subgroups of the group S; and also state their orders.

(7) Define a ‘Kernel of homomorphism’ and also give an example.
(8) Define a cyclic group and also give an example.
(9) Define an isomorphism between two groups.
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