


(2)

(d) Let R={0,1,2} mod3.
characteristic of R ?

(e) State whether True or False :

What

is the

If an element a of a group G has only two
conjugates in G, then N(q) is a normal

subgroup of G.
(N(@): normalizer of a in G)

" (i State Cauchy’s theorem for a finite

group G.

(g) If T is an automorphism of a group G,
then o(Ta) = o{q) for all e G. Now, for all

a be G

(i) olbab') = o(b)
(i) olbab™) = ofa)
(i) obab™) = o(Th)

(iv) ofbab !)=2

(Choose the correct option)

(h) Give an example of a Euclidean domain.
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2.

@

G

Let R[x] be the
ring R and let

fH=a

and g(x) = by
If f(x)+ g(x) #C
(i) deg(f(x) +.
(i) deg(f(x)+.
(iii) deg (f(x) +.
(iv) deg(f(x)+.
(C

State True or

In a princip:
non-zero prim

Answer the followir

(a)

(b)

(c)

Let Z be the s
and 0:Z > Z |
x € Z. Examine

If Ris a ring w
elements, the
idempotent e,

The sum of tv
space is again

Justify whethe

A15—-1700/358



(B

(c) Prove that a g

|
\
|

(d) Let G be a group and Z(G) be the centre } is prime, is £
|

of G. Show that if clg)={a}, then

ae Z(G). cl(q) : the conjugacy class of q) (d) Prove that e
(¢) Let f be a homomorphism from a ring R ‘ domaEi
onto a ring R". If e is the unity of R, then

f(e) is the unity of R’ 4. Answer the follow

Justify whether this statement is true or (a) Llet H and K

false. of a group G s
3. Answer the following questions : 5x4=20

fa) Let G=[R +), G'=({Z€cC:|Z|=1},-) and
¢0: G —> G’ is defined by

0(x) =cos2nx +isin2nx, xe R Lepabeicaes

; N be the su
Prove that ¢ is a homomorphism and

: integers. Pro
determine ker ¢. the group H
or absolute valu
WG e s I (b) Let A, B, C1
homomorphism, prove that H is a et Be A
normal subgroup of G if and only if f(H) AN (B+C)=
is a normal subgroup of G,
(b) IfRisa division ring, then show that the 1
centre Z(R) of R is a field. Let R be a co
or ‘ ‘ Show that e
Let R be a ring having more than one ;Jso ¥ Pn}::a
element such ' that aR =R, for all 3 evfe‘,gdl
0 # a€ R. Show that Ris a division ring. i ;
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(2)

(d) The product of all the eigenvalues of

(e)

2. Answer the following :

(a)

4 square matrix A is equal to

il 0 (i) 1
ik
(i) |A| W) o
(Choose the correct answer)
The matrix

3T
22 4
satisfies the equation
i) A% +54+71=0
(i) A% +5A-71=0
(i) A% -5A-7I=0
(iv) A% -5A+7I=0
(Choose the correct answer)

State the condition for a system of

n equations in n unknowns to have
a unique solution.

Show that the union of two subspaces
of a vector space is not necessarily
a subspace of the vector Space.

(b) Show that the matrices A and A’ have
the same eigenvalues,
A15—1700/359
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( 3

3. Answer any one part :

(@)

(b)

@

(i)

(i)

(i)

Let U and |
a vector spac
that V=U®
Un W = {0}.

Show that th
(2, 5,1) and |
independent i

R3R).

If V is a finite
space and {
linearly indeps
then prove the
to form a basi

If W, and W
a finite dimer
V(F), then shor

dim (W + Wp) =

Define basis
Determine wkt
vectors (1, 1, &
form a basis

R3R).
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