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1. a) If x and v are vectors in R" (hen prove that
) p

[Ix+yll < JIx]1+ Iyl

Also verify it for the vectors x = [-1, 4,2, 0, -3]
and y = [2, 1, -4, -1, 0] in RS, (5.5+2)

(b) Prove that for vectors x and y in R?,

1
@) x.y = 2dx+ylI* = lIx-vI*

(@) If (x+y).(x-y)=0, then [[x]||=]lyll.
(4+3.5)

(c) Solve the systems AX = B, and AX = B,

1

simultaneously, where

Il

9 2 2
A=324],B1

27 12 22

' —G —12
12 8

(7.5)
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2. (a) Find the teduced row echelon form of the following

matrix :

2 -5 -20

A=lo 2 7 (7.5)
1 -5 -—19

(b) Express the vector x = [2,-1,4] as a linear

combination of vectors v, = [3,6,2] and

v, = [2,10,-4], if possible. (7.5)

(c) Define the rank of a matrix and determine it for

the following matrix :

1 -1 3
B= 2 0 4
13 1 (1.5+6)

P.T.O.
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(a) Check if the following matrix is diagonalizable or

not :

3 4 12
4 -12 3 (7.5)
12 3 -4

(b) Show that the set of all polynomials P(x) forms a
vector space under usual polynomial addition and

scalar multiplication. (7.5)

(c) Give an example of a finite dimensional vector

space. Check if the following are a vector space

or not:

() R? with the addition [x,y] @ [w,z] =
[x+w+1,y+2z—1] and scalar multiplication

a ® [x,y] = [ax+a-1, ay-2].



1441 5

3 ions f: R > R
(") Set of all ]'Cﬂl \"H'l]Cd ﬁlﬂC“Oﬂg
: <

l function
such that f(.‘-’z—)::], under usual

addition and scalar multiplication.
(1.5+3+3)

4. (a) DeﬁneSUbSpace of a vector space. Further show
that intersection of two subspaces of a vector

space V is a subspace of V. (1.5+6)

(b) Define a linearly independent set. Check if
S = {(1,-1,0,2), (0,-2,1,0), (2,0,-1,1)) is

linearly independent set in R* or not.

(1.5+6)

(c) Define an infinite dimensional and finite dimensional

vector Sspace.

P.T.O,



1441 ]
Consider the set of all real polynomials denoted
by P(x), and the sot of all real polynomials of
degree at most n denoted by P (x). Describe a
basis of P(x) and P (x) and mention if these are

finite dimensional or infinite dimensional.

(2+4+1.5)

5. (a) Show that the mapping L: M, — M_, defined as
L(A) = A + AT is a linear operator, where M__ is
set of n X n matrices and AT denotes the transpose

of the matrix A. Find the Kernel of L.

(3+4.5)

(b) Let L: R?2 — R? be a linear transformation defined

as L{[a,b]) = [a—D, a, 2a + b]. Find the matrix
of linear transformation Age of L, with respect to
the basis B = {[1,2], [1,0]} and C = {[1,1,0], [0,1,1],
[1,0,17}. (7.5)
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. Abt n
(c)Let L: v 4 linear transformation, the

= W, be
define Kepepy. pange(l). purther show that
Ker(L) is 5 gypspace of V and Range(L) is a

subspace of W, (],5+1.5+2.5‘+‘2)

6. () For the linear transformation L: R* — R? defined

as
a 1 -1 5 )fa
Libl=|-2 3 -=13]||b
3 -3 15 ){c
Find Ker(L) and Range(L). (4+3.5)

(b) Let L: V — W be a one-to-one linear
transformation. Show that if T is a linearly
independent subset of V, then L(T) is a linearly

independent subset of W. - (7.5)

P.T.O.
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(c) For the linecar transformation L: R? — R?, defined

as :
L all cosO —sin0) a
b sin®  cosO )l b
Find L-!, if it exists. (7.5)

-



