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B.Sc. Part III
MATHEMATICS

Paper II
[Abstract Algebra]

Time : Three Hours ] [ Maximum Marks : 50

Note : Section ‘A’, containing 10 very short answer type
questions, is compulsory. Section ‘B’ consists of
short answer type questions and Section ‘C’
consists of long answer type questions. Section ‘A’
has to be solved first.

Section ‘A’

—
Answer the following very short type questions :

1 × 10 = 10
1.

Define conjugacy relation.

2.

Define Normalizer.

3.

What is principal Ideal ?

4.

Write the definition of submodule.

5.

What is linear span ?

6.

What is basis of vector space ?

7.

Write Isomorphic theorem for vector space.

8.

What is second dual space ?

9.

Write Definition of Bilinear form.

10.

Write Triangle Inequality.
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Section ‘B’

Write answer of the following questions. 3 × 5 = 15

1. G 
f : G  G, f(x) = x– 1  x  G

Let G be a non-abelian group. Show that the mapping
f : G  G given by f(x) = x– 1  x  G is not an
automorphism.

Or

30 

Show that no group of order 30 which is simple.

2. f(x) (x – a) 
f(a) 

Show that if the polynomial f(x) is divided by (x – a)
the remainder is f(a).

Or

R M M 

The intersection of 2 submodules of an R module M
is also a submodule of M.

3. {(2, 3, – 1), (– 1, 4, – 2), (1, 18,
– 4)} V3(R) 

Show that vector {(2, 3, – 1), (– 1, 4, – 2), (1, 18,
– 4)} is linearly independent under V3(R).

Or

 = (3, 1, – 4) 
B = {(1, 1, 1), (0, 1, 1), (0, 0, 1)}

Find the co-ordinate of vector  = (3, 1, – 4) relative
to Basis B = {(1, 1, 1), (0, 1, 1), (0, 0, 1)}.

4. —

q = A(x, x) = x1
2 + 2x2

2 – 7x3
2 – 4x1x2 + 8x1x3

Reduce the quadratic form

q = A(x, x) = x1
2 + 2x2

2 – 7x3
2 – 4x1x2 + 8x1x3

into canonical form.

Or

T : V3  V1

T(x1, x2, x3) = x1
2 + x2

2 + x3
2

T 
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Define T : V3  V1 by the rule

T(x1, x2, x3) = x1
2 + x2

2 + x3
2

Show that T is not a linear transformation.

5.  = (2, 4, 4),  V3(R) 


If  = (2, 4, 4), where   V3(R) is inner product,
find unit vector of .

Or

,  V 
||  +  ||  ||  || + ||  ||.

If ,  are vectors of inner product space V, then
show that ||  +  ||  ||  || + ||  ||.

Section ‘C’

Attempt the following questions. 5 × 5 = 25

1. G f, G N, G
f(N) G 

Let G be a group. f an automorphism of G, N a normal
subgroup of G, prove that f(N) is a normal subgroup
of G.

Or

G 231 G 
11 G 

Let G be a group of order 231. Show that 11 Sylow
subgroup of G is obtained in the centre of G.

2.

State and prove fundamental theorem on homomor-
phism of rings.

Or

N R module M 
f : M  M/N. 
f(x) = x + N  x  M f, M M/N R

kerf = N.

Let N be a submodule of an R module M let
f : M  M/N be a mapping defined as f(x) = x + N 
x  M. Then f is an R-homomorphism of M into
M/N and kerf = N.
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3. K (1, k, 5)  V3(R) 
(1, – 3, 2) (2, – 1, 1) 

For what value of k, vector (1, k, 5)  V3(R) is a linear
combination of vectors (1, – 3, 2), (2, – 1, 1).

Or

State and prove extension theorem for finite
dimensional vector space.

4.

Show that the product of two linear transformation is
also a linear transformation.

Or

Show that the following matrix is not diagonalizable.

A = 
0 1 0
0 0 1
1 3 3

 
 
 
  

5.

State and prove Cauchy-Schwarz Inequality.

Or

V(F) S, V(F) 

(i) S = [L(S)]             (ii) L(S) =  S

If V(F) be an inner product space and S be a subset of
V(F) then show that :

(i) S = [L(S)]             (ii) L(S) =  S

d 
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