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ENGLISH VERSION

Instructions : (1) Attempt all questions.

(b)

(b)

1 (@

b)

(©)

KC-204]

(2) Figures to the right indicate marks of
the corresponding question.

Define : 7
(1) Group
(2) Order of an element 'a’ in a group G.

Prove that if aeG is of order n then

" ;e for some intiger m iff Vm
If H is a subgroup of G then for each 7
aeG, prove that [a]=Ha, where o
[a]={beG/b=(mod H)}
Suppose o(a)=n for an element a in a group 7
G then prove that :
L o(ap)So(a), peZ
(2) If for a positive integer q, (¢,n)=1 then

o(aq)=o(a)_
OR
If (n,a)=1for a natural number n and integer 7

a, then prove that ¢*™ =1(modn), where ¢ is

the Euler's phi function defined on N.
State the Lagrange's theorem. Deduce that if 7
H and K are finite subgroups of a given group G

with (o(H),0(K))=1 then HnK ={e}.
Let H be a subgroup of a group G. Prove 7
that for two elements a,beG either H,=H, or
H,nHp=¢.
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Prove that... 7
(1) A subgroup of index 2 in a group G is a
normal subgroup.

(2) The alternating subgroup 4, of symmetric
group S, is a normal subgroup of §,, for each

n=2.
For 7

234567891011121314E
7814 9125116 3 4 1 13 2 14

(1) Check whether f e84 is an even permutation

or an odd.
@ find o)
Prove that any two disjoint cycles in S, 7

are commutative.

OR
If H is a subgroup of G and N is a normal 7
subgroup of G then prove that ¥ ~N is a normal
subgroup of H.
Define a normal subgroup of a group G. 7
If N is a normal subgroup of G, then prove that

Na'Nb =Nab,Va,be G.

Prove that the order of a permutation feS, 7

is the least common multiple of the lengths of its
disjoint cycles.

For a fixed element g of a given group G, 7
If i, :G—> G, where ig(x)z_gxg‘l,xeG then prove
that (in usual notat7ion).

V) iy €a(G)

@2 IG)= {ig ‘g€ G} 1s a normal subgroup of a(G).

6 [Contd...



(b)
(c)

(b)

(©

4 (a)

(b)

©

4 (a)

(b)

KC-204]

Show that every subgroup of a cyclic group

is cyclic. '

Let G={(a) be a finite cyclic group of order
¥

a generator of G iff (n,5)=1.

OR
In usual notation, if G is a group with

a(G)={Iz} then prove that
(1) G is a commutative group.

@ 42 =g VaeG.
If ¢: (G,O)—i‘(G',*) is a homomorphism with

Kernel K then prove that %E(b(G).

Prove that a finite cyclic group and its
generator both have the same order.

Prove that every field is an integral domain.

Is converse true ? Justify your answer. Under
what restriction, an integral domain is a
field ? Prove if.

Prove that the characteristics of ring R with
unity is 1 iff h is.the smallest positive integer
with #1=0.

An ideal I in a commutative ring R with

unity is a maximal ideal then prove that ‘% '

is a field.
OR
If a commutative ring R with unity has no
proper ideal then R is a field.
Define a ring.

7

7

- n. For 1<s<n, prove that the element 45 G 18

7

7

Give an example of a ring which is neither

commutative nor has a unity element.
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Let I; and I; be ideals of a ring R. Prove 7
that I; UI; is an ideal of R iff either I; </, or
12 [~ Il .

Define the degree of a non-zero polynomial f 7
defined on an integral domain D. Show that

0 < deg( f) < deg(f.g) for non-zero polynomials f and
g on an integral domain D.

OR
State and prove the principle of division 7
algorithm for polynomials over a field F.
Attempt any two. 14

(1) For polynomials f=(2,0,-1,4,0,0...)
and g=(1,-2,0,3,0,0,..)
Find f+g,fg and g2
(2) Prove that if the digree of a polynomial

f(x)eF[x] is n, then f(x) has atmost n
distinet zeroes in F.

Moreover, find all zeroes of f(x)=x*-5x+6
in Z;a(x); why so ?

(3 Obtain the polynomial equation in Zs[x] whose
solution set is {2,3}. Moreover, is the obtained

polynomial rducible in Q[x] ? Justify your
answer.
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