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[The figure in the margin indicates full marks. Candidates are required to give their answers in their own
words as far as practicable.]

Group-A
(Multiple Choice Type Question) 1x15=15
1. Choose the correct alternative from the following :

O Select the correct answer. The value of I, where

x =(1-1,1,-1,..) e 7, under supremum norm

a) -1 b) O
o1 d) 2
(i) Select the correct answer. A normed space is a Banach Space if and only if
a) Every sequence is convergent b) Every Cauchy sequence is convergent

¢) Every convergent sequence is Cauchy d) None of these
(iii) Let d be a metric induced by a norm on a normed space X. Select the
correct answer which is always true.

3) d(2x-2))<2d(x.y) b) d(—2x-2y) <-2d(x.y)
¢) d(-2x,-2y)=2d(x.) d) d(2x2y) +2d(x.y)=0

(iv) Select the correct answer. Let X be a n-dimensional normed space. Then
the dimension of a proper subspace of X is always

a) n b) less than or equal to n
c) less than n d) greater than n

Select the correct answer. Let T: X — ¥ be an unbounded
linear operator between normed spaces X and Y. Then T is

v)

a) always continuous b) never continuous
c) Continuous at some points of X d) T can’t be unbounded
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[ ed linear
M) Select the correct answer. Let T : X — ¥ be 3 bound

the null LIBRARY
operator between normed spaces X and Y. Then Brainware Universip,
space of T is Barasatl, Kolkata -7001 ¢
a) closed b) open

d) None of these

¢) both closed and open fween tWO metric spaces from X to

(vii) Select the correct answer. A mapping be
Y is called a closed map if:

oy ubsets of X is
a) Image of every closed set of X is b) Image of every S

closedin Y closed in Y .
¢) Pre-image of every closed set of Y is d) Pre-image of every subsets of Y is
open in X closed in X lics on
(viii) Write the correct answer. A functional is an operator whose range lies
a) C b) R
c) Either CorR d) Any complete NLS

(x) Let fbe a continuous linear functional on an NLS X. Then
choose the correct answer which is always true.
a) /)| < x| b) &) < I/
) S 2 [ d) )= 171k

(x) Write the correct answer. Let a vector space X is not algebraically reflexive
then X is

a) Finite dimensional b) Infinite dimensional

c) Equal to X* d) Other .
(xi) Select the correct answer. If a Hilbert space X has a basis. Then X is

a) Separable metric space b) Inseparable metric space

¢) Both a and b can be possible d) Either a or b always true

(xii) Select the correct answer. Let E be a subset of a separable
inner product space. Then E is

a) separable b) separable if E is a
subspace

c) separable if Eis a 9 None of these

closed subspace

(xiii) Select the correct answer. An orthonormal set M in a Hilbert space H is
total in H if

i for all x in H the o

Parseval relation holds for at-least X in H the
Parseval relation holds

9 for all x in M the

: for all x in M+ the
Parseval relation holds

Parseval relation holds

(xiv) Select the correct answer. Let H be a Hilbert space contains a total
orthonormal sequence then H is

a) inseparable b) separable
c) all dense set are uncountable d) other
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(xv) Select the correct option. Application of Banach fixed point theorem to differential
cquations is valid when

a) The associated operator is a contraction b) The differential equation is linear
¢) The domain is bounded d) The equation has constant coefficients
Group-B
(Short Answer Type Questions) 3x5=15
2. Establish the continuity property of inner product space. (3)
3. State the condition under which a sequence in a normed space is Cauchy. (3)

; (3)
LetS = {(—1)7" +%:m EN,n € N}. Analyze that 1 and -1 are

limit points of S.

5. Show that the mapping f: (X,|]-]|]) = R, defined by f(x) = (3)
l1x]l, ¥ x € X is continuous. ' )

6. Let T be a linear operator. Then justify that the range space is a 3)
vector space.

OR

Justify that the inverse operator T-! of a linear operator of T is a
linear operator.

3)

Group-C
(Long Answer Type Questions) 5 x 6=30

7. Explain that all matrices representing a given linear operator (5)
T: X — X on a finite-dimensional normed space X relative to
various bases for X have the same eigenvalues.

8 LetT:X - Y bea linear operator on X. Show that if T is )
continuous at some point on X then T is continuous on X.
3. Explain the following statement. (5)
If {x,,} and {y,} are Cauchy sequences in X, then {x,, + ¥, } is
a Cauchy sequence in X. LIBRARY
Brainware University
Barasat, Kolkata -70012¢
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' Let Y be any closed subspace of a Hilbert space. Then justify ©
that H = Y@Y L.

" Let X and Y be any two normed linear spaces over the same ©
scalar field. Explain that if X has finite dimension, then every
linear operator T: X — Y is continuous.

1 Justify that a norm linear space X + {0} 1s a Banach space if G)

the unit sphere S[0,1] = {x € X: ||x|| = 1} is complete.

OR

LetT:X — Y be a linear operator on X. Justify that if T is a )
bounded linear operator, then the image T(S) of the unit sphere

S={xex: |[IxI| = 1} is bounded.

3k 3 ok %k 3k ok 3k ok 3k >k 3k ok ok %k 3k 3k 5%k %k 3k %k 3k % % k 3 %k %k K % 3% % ¥ %k K 3k K %k Kk k
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