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UNIT—I
1. Answ y two of the following : 2x2=4
(a t V(F) be a vector space and O be the

Zero Aelement of V. Then show that
0x=0=0=0 or x=0YaueF and
VxeV,
(b) Justify whether the set
W=lxy2)|x ye B}

is a subspace of B3 (R).
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(2)
»
¢/ Consider a subset S={(,4), (0, 3 of

Z7(3). Show that (2, 3)e L(S).

2x2=4
2. Answer etther [(a) and (b)) or |(c) and (d)] :

a)  Let V' be the set of all pairs (x, y of real efine dimension of a finite dimensional
numbers. Define

vector space. What is the dimension of
(X1, Yp) + (X2 +yo) = (x) + x5, Y; +Ya) Py(R)?

alxy, yy) = (o, ay,) efine quoticnt space.
Show that with these operations V is a
vector space over the field of real nswer either [(a) and (b)] or [(c) and (d)] :

numbers =. (a) Prove that every finitely generated
(b) Define linearly dependent set and vector space basia basis: %
linearly independent set. Show that

(b) 1f W), and W, are two subspaces of a
set

finite dimensional vector space V(F),
S=1{L0,0),(010), (00,1, (1151 then prove that

is linearly dependent. dim (W, + W) = dim W) +dim W,

—dim (W} n W,) 6
(c) Show that the union of t; Da

(c) Show that every linearly independent

only if one of them contains th 4 subset of a finite dimensional vector
space is a basis or can be extended to
(d) 1f S add A ! é form a basis. 5
space V(F
. (d 1f W be a subspace of a finite
() SCT=E g dimensional vector space V(F), then
(ii) L(SUT)=L(SYy*L(T); prove that
(iif) L(L(S)) = L(S). 2+2+2=6 dim (%) =dim V -dim W
5
. J25/1426 Turn O
J25/1426 ( Continued ) ! S



(4

S
UnNiT—I11 ar opcrator on RS
N e : ,- . ,2) =y +z x -4y, 3x).
S. Answer any o of the following : 2x2=4 matrix T relative to the
@ 1s  T:RIR)>E3R)  defined  as ). (1, 1,0, (1,0,0). S
Tl W) = (v +3, 2y, x +1) a lincar
transformation? Justify your answer. UNIT—1V
b Let T:R? 512 s lincar T(1, 0) = (1, 4) ver any two of the following : 2x2=4
ks =24, W i 2, 3)? . g
and TU. 1) 4 What is T2, 3) (a) Define eigenvalue of a linear operator.
(¢) Define nullity and rank of a lincar Give an example.
transformation.
(b) Prove that eigenvalues of unitary matrix
6. Answer either |(a) and (b)) or [(c) and (d)| are of unit modulus.
(@) 1fVis a vector space and T:V, (c) Write the characteristic polynomial of
linear operator, then prov; 01
following are cquivalent : A =( 1 0}
f) Range (T) N ker (T) = {0
{ii) T(T(x))=0= 8. Answer either |(a) and (b)] or |(c) and (d)) :
b)  Show that apping (@) Show that eigenvalues of
1R2(F) o 33
TR R - 2R as cos® sin®
(x, y) =(x+y, x- linear trans- A :( —-sin® -cos®
into 2%, Find Null i
Nullity and Rank are *1 and the corresponding
6 eigenvectors are
8 in &
(c) Sylvester’s law of cos § and 03 }
nullity. 1+4=5 sin & -cos§ 5
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(6)

v
(b) State and prove Cayley-Hamilton
theorem.
(c) Let T be a linear operator on a finite
dimensional vector space V over a field
F. Prove thata e F is an eigenvalue of T
if and only if T-af is singular.
(d) Verify Cayley-Hamilton theorem for the
matrix
110
A=|10 2 0
003
Hence find A7!,
UNIT—V

9. Answer any tuwo of the following

(a)

Define an inner produ

(b) In an inner produg
that || x||20 and
x=0.

fc) Define orthogonality

orthogonal s
10. Answer ¢

(a) State

rove  Cauchy-Schwarz
inequality.

1+5=6
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(b)

J25—300/1426

X+ y 17+ lx -y )12 = 24)) 2

(7

orthonormal
oduct space V,
y ve V, the vector

and prove Bessecl’s inequality in

Prove that for a) X yeV,

+llylI?)

where V is an inner product Space.
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