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Instructions to Candidates -

1.
2

3.
4,
a.

Do not write anylhing on guestion Paper except Seat No.

Graph or diagram should be drawn with the black ink pen Being used for

writing paper or black HB pencil,

students should note, no supplement will be provided,
All questions are compulsory,

Figures to right indicate full marks.

1. Atternpt any eight of the following.

a)

b}
=

d}
&)
fi

gl

h)

I

Define order of an element in = group.

Define subgroup,
Lefine Homomarphism,

For what value of P Ep 15 field 7

If P is prime then Euler's function dilR) =
State Lagranges theorem,

If £:(1R,+)—=(IR,+) defined by fix) = 2% vx<IR is group
hoemomarphism. Find its Kemel,

Define integral domain,

In the multiplicative group E‘rn{‘l,w,wz} of cube root of unity.
The order afwis... .

Give an example of ring which is not figld,
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2. a) Aftempt any two of the following. B
I} LetGbeagroup and a,beG . Prove that the equation ax=b have

unique solution in G.
i}  Show that a group G is abelian if and only if [E|t:|]|E —a*b’va beG

i) 1If Gis agroup then prove that (ab}'1 =b a7 va beG,
b} Ifin a group G every element s its own inverse then prove that G is abelian, 2

3. Atlempt any two of the following. 8
i1 LetA, B be subgroups of finite group G whose orders are relatively
prime. Show that A B={e}.

i) I aandb are two distinct element of a group G and H is subgroup of G
then prove that Ha=Hb it and only i ab~ eH.

i) Stale and prave Farmat's theorem.

4. a) Attempt any two of the following. &
i} Let(Z, +) the additive group of integer and G={1-1i,-i! the group
under multiplication. Show that f:Z -G defined by f(n)=". ¥neZ is a
group homomaorphism, Find its Kernal,

i) LetGbeagroupand a=G. Show that £,:G-»G defined by

i

fa(x)=axa™ ' ¥x e G is an isomorphism.

i) Lel f:G-»G" be agroup homomorphism. If H' is subgroup of
" then E"1{H'} i5 subgroup of G.

b) Let f:G—G' be a group homomerphism prove that Ker f is subgroup of G. 2

5. &) Onthe set Z of integers, define binary operation & and © as 8
a®b=a+b-1and alh =a+b-ab,vabeZ, Showthat (Z £ 0)isa

commutative ring with identity element o.
OR

a) i) Prove that a commutative ring (R, +,-) is an integral domain if and only if 4

the cancellation law holds in R.
i} Define figld and Ring with zero divisor. 4
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