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A (1) axm Ul s(%uld © dal d-dl JRIHIR 14 .

(2) udA A3dl waldd ©.
(3) wusll ds-l »is % d ust/lelusn-dl JRItIR sald .

1. (@) A deiadl cuval »uul dal saldl ¥ 280 A =7 x {Z— {0}} 42 A ad = bc, dl
(a, b)S(c, d) A3 AUVALRA Aol S 21 ALY Aosie €. 7
241
Ayerdl Al UL dal UG 52U 5 UAS AYE (G, *) L A" VisH HUes
ey €.
() A 52A 5 A A G AUl AYS QA dl A dl ¥ dHIM a, b e G HIR
(ab)? = a?b? AlN. 7
U]
A dMIM a,be G=R~{-1}Hl2 *2 a*b=a+b+abdd avdlid (3l ¢,
dl saldl 5 2 G u-l [eg3ul 9 dal (G, *) 2 AYe ©.

2. (@) AL 52U 5 AYe G Al S15uRL ol GuAys H A4 K Hie H K uel G o Guayys
Sy €. 7
D]
galdl ¥ w2 H 2l G 4 GuUadys ¢ld, AR x € GHI2 x 'Hy = {x ' hx/h € H}
ugl G 4 GuAys eld ©.

(1) sld A4S G -l GUAYE H HI2 AU UHY duil 2t Alled $2. 7
24l
A4l (i) (Z,, +,) daL (ii) $A51-4 1e V, Al a2l suglazil el

3. () suaddl euval 2l S = {1, 2,3} Uil i 3L Ael otrldl dal g S,
4 w4 slres dur s2U aoll sl wsudl 3 S, ol wsdl wge © 5 L. 7
LT

[Mad Guayedl @l »uul dal A 520 5 o H 2 43¢ G 4 [Had Guays
eld, dl 2 dl ¥ UdSs ae G Ml aHa ! c Ha.
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2494, sHAY d 155l 52U aoll d-l s&L 0(f) usL WMl 7
20l
al 215 A GelRel UL 5 Yl AR GuAYel [Had el

j € S, sl dl fol 3ou Ay © 5

4. () Ayerdl AUszudl arvAlid s aoll wld 52U 5 AHe-dl 2is3udidl Aeln 2

A Aol iy 9. 7
D]
A H a4 G4 Had Guaye eld, dl saldl 3 x e G He y(x) = H,
AQLAd (493 y: G — G/H 2L it AH3UdL 9.
() % H o A4 G Guays eld a2l ¢: (G, 0) = (G, *) ¥l AM3UdL eld, dl
AL 52U 5 G(H) 2 G' 4, GuAYS ©. 7
RET]

AUGLA 5 5 AL 58U SLOUBL oL slid A[BY A8l 253U ey .

5. A1l USL S1SURL ArdrtL et $5ML VUL : 14
() A dal uIuRd Adoia-dl vl 240Ul
(o) A2Udd dul AusHl [aslBu-ll nval sl
(5) AR a4 S dxy dsidR wqe Al Al >l
(3)  A$ dal 3Reiedl-dl vl sl
(8) GUAHS H Al elBel A28l dH d-l G Hidl sMHd-l @l 2l
() [Rad GuAYS dal HeusIFlY Guaye-dl @il il
(G) A&l AHIUAL A2l drll dLeil vl Al
Gl) Axerdl AH3 UL UAH UHIRIHd UHY agldl.
() 3A-L uHd [QaL dvil.
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Instructions : (1) All the questions are compulsory and carry 14 marks.

1. (a)
(b)
2. (a)
(b)
3. (a)
TA-127

(2) Notations are usual, everywhere.

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

Define an equivalence relation and show that the relation S defined by (a, b)S(c, d)

if ad = bc on the set A =7 x {Z— {0} } is an equivalence relation. 7
OR

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

Prove that a Group G is commutative if and only if (ab)?> = a?b?, foralla,b e G. 7
OR

If * is an operation defined asa *b=a + b + ab for all a, b € G =R ~{-1}, then
show that * is a binary operation and (G, *) is a group.

Prove that H m K is a subgroup of G for any two subgroups H and K of a group G. 7
OR

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

subgroup of G.

State and prove the Lagrange’s theorem for a subgroup H of a finite group G. 7
OR
Draw a Lattice Diagrams for the groups (i) (Z,, +,) and (ii) Klein 4-group V.

Define a permutation. List all permutations on S = {1, 2, 3} and prepare the group
table for S,. Also answer in short whether S, is a commutative group or not. 7

OR
Define a normal subgroup and prove that H is a normal subgroup of a group G if
and only if aHa™' — H for each a € G.

3 P.T.O.
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even or odd. Also find its order. 7
OR
Give an example of a non-commutative group, each of whose subgroup is normal.

(b) j € S,,, then determine whether f is

4. (a) Define an isomorphism of groups. Also prove that the relation of group
isomorphism is an equivalent relation. 7
OR
If H is a normal subgroup of G, then show that the map y : G — G/H defined as
Y(x) = H, for x € G is an onto homomorphism.

(b) IfH is asubgroup of G and if ¢ : (G, o) = (G', *) is a group homomorphism, then
prove that ¢(H) is a subgroup of G'. 7
OR
Prove that any two finite cyclic groups of the same order are isomorphic groups.

5. Answer any seven of the followings in short : 14
(a) Define symmetric and transitive relations.
(b) Define an associative and a commutative binary operation.

(c) Define a symmetric group S and an alternative group A .

(d) Define a cycle and a transportation.

(e) Define the right coset of a subgroup H and the index of a subgroup H in a group G.
(f) Define a normal subgroup and the quotient group.

(g) Define a group homomorphism and its kernel.

(h) State the first fundamental theorem of the group homomorphism.

(1) State the Caley’s theorem.
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