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No supplementary answer book will be given to any candidate. Hence the candidates should write their
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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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®) Provethatevery infinite cyclic group has ty,q and only two generators. 4,5',6.
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2. (a) IinsasubBTOUDOfagroup(}and'l‘={xe(3|xH=Hx}thenprovethatTisasubgroupofG. 4,5}".

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,
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UNIT - [/ §&18 — 11

3 9 Prove that homomorphism fof group G into group G'is a monomorphism if and only if Kernel of =
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
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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.
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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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5. (a) Provethatevery fieldisan integral domain byt the converse is not necessanly e, 4,5%
g PIRTT 16 Y i3 vas ot s 2 W IS ST SRS T 05 gy 2
4,5%

(b) LetRbearingand aeR, then prove that the normalizerofain R isa subring of R.
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(b) Provethat the characterigyj ofan integral

Isitan ntegral domain? Explain youranswer. 3.4

012345} | T T W@ Qe g 20 a0 TR @

domain is cither zero or prime number. 5,6%
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F1. @ Prove thata commutatjye 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
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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.

AMT V {(a,b) |a,b e R} T F arai{da wweansif @i ais & | wifa S & fvq ufenfia wifsae @
|eT V(F) U §feer wsfte & a1 +1d
(a,b) ®(c.d)=(atc,btd);p - (ab) ;11;1.})';1}, Viabl{cd)eVddipeF
(b) Prove that the intersection of any two subspaces of a vector space V(F) is also a subspace. 34,5
fig v b o widwr gafte 4 fh2 Q1 guwHite) o1 adfie ve suaafe aard |
UNIT-V/g@1d — V
9. (a) LetSandTbetwosubspacesofthe vector space V(F), then prove that 4,5Y%
L(SUT)=S8+T
a7 S aeit T afee wmite viF) @ o susHite o dq g afon fa
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%
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= ] ,0)!
over the real field R, then prove that the setS={(

10, (@) LetV= {'(Z,,Z‘,)IZ...ZI € C) be the vector space a5v
(i,0) (0,1),(0,i)} isabasisof V.
ot V= (20 2| Z,Z, € C) s cicagiol @ 8% R 72 W1 S0 &, Rl e 5 =
= I-D}l (I,OJ, (og -l), (0,!)} , V BT IATENR
s={( g 4.5%

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

v=UBWeoV=U+WandUnW={0}. |
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v=UBWoV=U+WanUNW= {0}



