B.A./B.Sc. (ParT-IIT) EXAMINATION, 2017

(COMMON FOR THE FACULTIES OF ARTSAND SCIENCE)
[Also Common with Subsidiary Paper of B.A./B.Sc. (Homns.) Part III]

Time Allowed : Three Hours

(Three-Year Scheme of 10+2+3 Pattern)
MATHEMATICS -1
(Algebra)

Mammum Marks : 50 for Sclence
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UNIT-I/zehtE-1

Prove that the residue classes modulo m form a group wun respect to
addition of residue classes. 5,6Y
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If the order of an element a of a group G is n, then prove that the
order of af is also n provided p and n are relatively prime.  5,6%
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Prove that every infinite cyclic group has two and only two '

gcncrators
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State and prove the Lagrange’s theorem. 14+4=5, 1V2+5=6"
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UNIT-I/gFTE-11

Prove that every homomorphic image of :
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(1) an abelian group is abelian
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2Va+2%=5, 3%2+3=6
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ai) a cyclic group is cyclic.
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Prove that a subgroup N of G is a normal subgroup of G if and only
if every right coset of N in G is a left coset of N in G. 5,6%
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If H is a subgroup of G and N is a normal subgroup of G, then prove
that H ~ N is a normal subgroup of H, where H ~ N need not be
normal in G. 5,6%2
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State and prove the fundamental theorem of Homomorphism. 5,6%2
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UNIT-111 ghT3 - 111
Prove that a finite commutative ring without zero divisor is a field. .
fax #ifew fr o & Tl @ W ofifaa wafafoa aoa @ &
BT - 5,6
For aring R in which a2 =a, Yae R, prove that : 5,6V
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() a+b=0=>a=b
(iii) R isacommutative ring (R U5 wHEFHY 903 §)
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Prove that the set S = {a + 2ib +4c:a,b,ce Q} is a sub field of R.

5,62
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Prove that every ring can be embedded in a ting with unity. 5,612
P i o forelt oft rerer o won wd ifees ey A eI foen
il cco - SR
UNIT-IV/ZTE-IV )
LCt I andI, be twoideals of aring R, then prove thatI +I,={a, +a, .
a, Elv a, el } is an ideal of R containing both I and L. 5 6‘/&
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‘Prove that an ideal I of a commutative ring R with unit is maximal if
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and cnly if the quotient ring T is a field. - s 62
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Prove that the union of two subspaces W and W,of a vector space V
is a Subspace if and only if either W, < W or W cW,
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Let Sbe the set of all solutions (x, y, z) satlsfymg the smultancous
equations ax + by + c=0and dx + ey + fz=0where a, b,c,d,e, f €R,
then prove that S is a subspace of R3(R).
AT 6 o T ax + by +¢ Oﬁeﬁdx+ey+fz = O % it Tt
(x, yy2) OGS ¥, & a, b, ¢, d, e, f € R g AU R S, wfgw
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UNIT-V/3ehig-V
IfS and T are subspaces of the vector space V(F), then prove that :
i S+ Tisa subspace of V(F) -
(i) LSuT)=8S+T
7fg ST rwmmvm aﬂmﬂfem%aamaﬁﬁqﬁﬁ
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(ii) LSuT=S+T
Prove that every finite dimensional vector space has a basis. 5,7
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Prove that, if {a, 3, Y} is-a basis for vector space V(R), then {a +8,
+Y, ¥y +a)is also a basis of V,(R).
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If S and T are finite dimensional subspaces of a vector space V(F),

- then prove thatdim S + dim T =dim(S + T) + dim(SN T)
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