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Note : This questions paper contains three
sections as under :
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SECTION - A

1 Define :

i) Class equation
(i1) Solvable group
(ii1) Euclidean ring
(iv) Perfect field |
(v) Range of Linear transformation
(vi) Annthilator |
(vii) Eigen vector of linear transformation
(viii) Index of nilpotency
(ix) Skew symmetric bilinear form
(x) Orthonormal set

[1x10=10]

SECTION -B

UNIT - |

.2 If H and K are subgroups of G with K normal
|

in (;, then show that } ~x is a normal subgroup

HK H

of H and ~p - m_{"ﬁh‘) [10]
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. he two congugat® e
51[1:;” ﬂtl"atat :mup G are either dls_;mm[lE;
c 0
identical.

UNIT - 1I

Let ;
zero. non-unit aek -

A= 5,558y =5 800
prime elements of

: : t
each s.1<i<m is an associate of some s,

1< j<n and conversely.

[10]

K
5 I F is a finite field extension, then show that

it is an algebraic extension.
[10]

UNIT _ 111

6 If 1 v is an isomorphism, then show that
vy, is linear}y independent if and only
if {!(w],r(vzj, ...... f(v'}} is linearly independent.

[10]

U-1651] 4 [Contd...

classes c‘[a] and

Eudidean ]“lng and a non-
"o 2 Suppose that

s' , where s; and s', are
R. Then show that m = n and

@*' Let }” be a finite dimensional vector space over
a field . W be a subspace and A(W) is
annihilator of W, then show that

y

A(W)

[10]

dim A(W)=dimV’ —dimW¥, and #* =

UNIT - IV

8 Let J/ be the vector space of all 2x 2 matrices
over F. Let .V >V be hnear transformation

1 1]
such that 7(X)=AX, where 4 =L J . Find
matrix of 7 relative to the basis
B_'10’|0100 00 _
Lo oj‘t_o o[1 o]0 1]] Tor'F
[10]

9 If a square matrix 4 of order n, over a field F.
has n distinct eigen values 4 i =12, .. »n. Show
that there is an invertible matrix P such that

P AP = diag (4.4, 4,)
[10]
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1) 10 Let | be a finite dimen

4 subfield of the compleX numbers, let f be a

symmetric bilin
there 1s an ord
represented by

UNIT - V

sional vector space over

car form on V. Then show that
ered basis for V is which f is
a diagnonal matrix.

[10]

11 Let I” be an inner product space. Then shows
that |<u.v>|< lu o] for wvel. Further
equality holds if and only if u and v are linearly

dependent.

12 (1)

(1)

U-1651|

[10]

SECTION - C

Show that any two subnormal senies of
a group (; have subnormal retinements
that are equivalents.
Show that every fimte group (7 has a
COTHPOsION SEres.

[10+10-20)

6 [Contd...

13 (1)
(ii)
147 ()
(1)
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inear

transformation and V
dimensional, then show that

dim¥ = rank (¢)+nullity (1)

It V is finite dimensional vector space,
then show that there is a natural

isomorphism of ¥ onto F**.
[10+10=20]

1S finite

Let V be an n-dimensional vector
space over a field /' with basis B and
V' be an m-dimensional vector space
with basis B'. Then show that
Hom(V,V’)EM,m(F),
where Hom (V, V') is space of linear
transformations from J o and
an(F) 1s the Space of mxn
matrices with coefficient in F
Show that similar maty:

a atrices have the
same minimal polynomial

[10+10-3§)
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rn

finite dimensional

Show that every
n inner product

,'wilh a
omial of degree n

st n roofs

(1)
vector space
has an orthon

(ii)  Show that a polyn
over a field F can have at mo

in any extension field.
[10+10=20]
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