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No supplementary answer book will be given to any candidate. Hence the candidates should write their

answer precisely inthe main answer - book only.
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All the parts of one question should be answered at one place in the answer - book. One complete question

should not be answered at different places in the answer-book.
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Attempt five questions in all, selecting one question from each Unit.
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Write yc;ur roll number on question paper before start writing answers of questions.
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_UNIT-V g1 — |

ae R, Jl is a commutative group under matrix muliiplication.
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1. (a) Showthat G=”g SJ
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‘ (b) Provethatevery infinite cyclic group has twq and only two generators.
fﬂgaﬁmﬁ?ﬂaﬁmmﬁﬁmaﬂﬂuﬂa@a}a}aﬂ?ﬁﬂﬂ*ﬁm%%l

2. (a) KH is asubgroup ofagroup Gand T= { x €G|xH = Hx} thenprove that Tis 5 sybgroup of G. 4,51,

af B, G T IU7E 2 0 T~ {x & G| xH = Hx} @ g ARG T, G apy urse 2
(b) Findtheorderofthe group of all even permytations of degree n. 4,5Y,

NI & TN 9 et & vroge Y wrwggiap T BRI |
UNIT- I/ 3518 — I

3 9) Prove that homomorphism fof group G into group G'is a monomorphism if and only if Kernel of f=
4.5%

{e}, where ¢ is the identity of G.
i BT b g G & wmpe G srasifRen £ OB @ af ik daer af £ ot = {e}, et e,G

¥ 2 |
_(b) Let G and G' be two groups. Prove that a mapping £:G — G' defined by f{ix) = x' V X € Gis an
automorphismifand only if G is abelian. 45Y,

HHT G @ G' 81 w7 8 | Rig aforg 16 sfafasor £G - G i) = x', V x € G U i 2t

a2 3l daet afy G wafafda wme & |
4. (a) Giveanexample of each of the following : 4,5%
(1) Asubgroup H of group G which is not normal subgroup of G.
(if) A subgroup H ofnon-abelian group G, which is normal subgroup of G.
1 % g@e &1 ve Ferevr A
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(ii) STBHATHT T G b7 ST H Wl Gt fafree Suegs &) |

(b) Show thatevery quotient group ofacyclic group is cyclic, but its converse i not necessarily true.
4,5%
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UNIT - [I &1 — 1

5. (a) Provethatevery fieldisan integral domain byt the converse is not necessanly e, 4,5%
Rt ST 16 Sk 1 0 QoifelTa 1 & e §9°907 RO 910000 8 oy g 2
4,5%

(b) LetRbearingandaeR, then prove that the normalizerofainRisa subring of R
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- (yﬂ{zssts. -Jnsal'ing,wherezﬁ {0,1,2,3,4,5}.
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(b) Provethat the characterigyj ofan integral

Isitan integral domain? Explain youranswer. 3,4

= 012345} | 701 T o quieny g 20 ord ST @

domain is cither zero or prime number. 5,6%
g FMMT 1D TSR e sHfiyeterr a1 oY 30 & A vt v 2
UNIT - IV/ §®1¢ — 1V
r 7. (2) Provethatacommutatjye ring with unity is a field of its is a simple ring, 3%,5
ﬁgaﬁﬁ‘qﬁ?%mﬁrﬁﬂqma—mqﬁﬁﬁ@ﬂ'@ﬂf&?ﬁ@’»?rﬁmg‘r[ |

(b) LetRbeacommutative ring with unity and I be an ideal of R then prove that quotient ring R/1 is also

commutative ring with unity. 4%,6
AT R U FAANT Gmaly qer @ o 1, 960 R 91 Ua quionaeh ¥ ar Rig @i @ fAwmr
g R/ 140 A aamia) e &

8. (a) LetV={(ab)|ab e R} andF be the ficld of real numbers. Then examine whether V(F) is a vector
space or not for the following defined operations: 4,6
(a,b) @ (c,d) = (atc,b+d);p ) (a.b)=(p'a,pb), ¥ (a,b), (¢c,d) € VandpeF.

ATV {(a,b) |a,b e R} dT F areaide wrearisii o1 a4 & ) wifd i3 f& fam uftenfie wifsae @
|YE V(F) Us gfee wfte & a1 +1d
(a,b) ®(c.d)=(atc,btd);p - (ab) p“u.p.a}. Viabl{cd)eVddipeF
(b) Prove that the intersection of any two subspaces of a vector space V(F) is also a subspace. 34,5
firg SfSiv f& v afder gufte @) fe=81 < somfte) & wdfe ye suaafe g
UNIT - V/g@id v
9. (a) LetSandT betwosubspaces ofthe vector space V(F), then prove that 4,5%
L(SUT)=S8+T
AT S e Tl wwite V(F) @ o1 wusHitea H qa g aife i
L(SuT)=8+T
(b) If {x,y,z} is linearly independent subset in vector space V(F) then prove that the set {x+y, y+z,2+x}
will also be linearly independent in V(F). 4.5%
ofy {xyz} T wle v(F)§ voman: @3 ITHgs & a g Fifvw fp g {x+y, yiz,
zéx} M V) i Tera: wqa 2 | 5
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tS= {(] po)’
overthe real field R, then prove that the sé

10. (@) LetV= {(Z,,Z)|Z,,Z, eC} bethe vector space 4,5V
G0 (0,1),(0,i)} isabasisof V. ofa & -‘qwfﬂﬂ
a V=120 212, Z, e(t}mwﬁaamrz-ﬁ$ﬂﬁ'“”"'m TR 2, e RIE
§= {(I-D}l (I,OJ, (0’1)9(051)}:\"&;[3““1?%' 4,51/2

®) Let U(F) and W(F) be two subspaces of vector Space V(F) then prove that

v=UBWeoV=U+WandUnW={0}. )
Wuﬁ)wwm),ﬂﬁﬂmvw)aﬁﬂmmﬁﬁﬁm’aﬁﬁmﬁ

v=UBWoV=U+WaamTun W= {0}
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