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{Write your Roll No. on the top immedimely on receipt of this question paper.)
Attempt all the seven questions from Section A and
any four questions from Section B.
Section A
I Define :
0] A monoid
(¢iy A normal group
(i A ring

lustrate these definitions with an example each. 5

PTO.
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If A= f1.2.3 4! and B = fa. b, ¢} what is

()

(i)

(i)

()

)

A-B

Is A poset under a partial order *‘IS LESS
THAN™.

Is this poset in (ii) a chain ? (Under **IS LESS
THAN™)

Is the set A a group with respect to binary composition
* as ordinary multiplication, jusi'lfy ?

Is the set A a ring with respect 10 iwo b-inary
compositions +, . as the ordinary addition and

multiplication of real nos ? Justify. 5

Show that the set of all elements (v, y, z) in R3 such that

X + y = 3z forms a sub-space of RY. 5
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3 -1
(/) Determine whether the matrix A = J is positive
-1 2
definite.
3 -1
(i Show that for the above A= trace
-1 2

A%y > 0 equality = 0 holds only when each entry of

A s zero. 3
Let @, @y oo, @, € R be distinet real numbers
# 0. Show that the functions gout ... ... o%nt

are linearly independent over Ehe fietd of real
numbers R. ‘ 5
What is the dimension of (the vector space oﬁ : 5‘
(/4 Upper triangular 1 x n matrices over R,

-

(i)  Symmetric 3 % 3 matrices over R,

PTO.
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Find the eigen values and corresponding eigen vectors of the

2 -1}

matrix. | - ‘ 5.
110

Section B
(@)  Define a parallelogram spanned by two distinct vectors
v, and v, of a vector space over reals. Draw the
paralletogram spanned by the vectors {2, -1) and
(1. 3) in R} (R). 5

{6)  Show that the set of all (x. v) € RXR) such that

x 1 forms a subspace of R(R). 5
1.2 79
(@) Find the rank of the matrix | J 5
2 4 -1
{10 1
I
1
()  Find the rank of the matrix 0 234 5

Lo 0 7/
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Lclr V be the subspace of functions generated by two
functions f{1) = ¢ and g(7) = +*. Find an orthonormal
basis for V. 5
Show that the vectors (i. 1. 1) and (0. |, -2) are l.ineai'ly
independent over reals R. 5
Express the vector (4, 3) in terms of vectors (2, 1) and
(-1. 0) as a linear combination. Are the vectors (2, 1)
and ( 1. 0) lindependent over R 7 5
Show that SL(2, R) is a normal s:ubgroup of the group
GL{Z, R}. 5.
If H and K are two subgroups of a group G, then
H ~ K is also a subgroup of G. 5
Show that the set P,(x) of all real polynomials in x
of degree at most 2 is a veclorspace aver
reals. 5

PTO.
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'

cos 0 sin@’
13. (¢) if 6 € R. then the matrix _ always has
sinf@ -cos@

an eigen vector in R?, §

t6) Is the map T : R3 — RZ? defined by T(x, v, -

(x. =) linear ? Find the image of (1, 0, -1} € R3.

Uh
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