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Normed on N is a map :

(A) Ninto R
(B) Ninto C
(C) NintoN

(D)  None ofthe above

In a normed linear space, every
convergent sequence isa:

(A)  Cauchysequence

(B)  Divergent sequence

(C)  Oscillatory sequence

(D)  Constant sequence

Which of the following is true for
Normed linear space N :

A lx+yll=lxli+ ]

B)  Nlx+yl=lx[[+]x]

©)  llx+yli<lixf[+[»]

D) lx+yli<lxl+]»]

where x,y €N

A complete normed linear space is
known as :

(A)  Metric space

(B)  Compactspace

(C) Banach space

(D)  Euclidean space

Which of the following is not a
property of norm in general :

(A) Nkl =&l

B) [[x[[=0

©) lx+yli<lixff+[y]

D) MNx=ylI=<lxl=l»l

(3)

Consider the statements :

(1) Every finite dimensional
normed linear space is a
Banach space

(i1)  Every Banach space is finite
dimensional linear space

(A)  Only (ii) is true

(B)  Only (i) is true

(C) Both (i) and (ii) are true

(D)  Neither (i) nor (ii) is true

Cauchy's inequality is a particular case

of :

(A)  Minkowski's inequality

(B)  Schwarz inequality

(C)  Halder's inequality

(D) Allofthe above

Relation Y| x| <||x||-|| ||, where

i=1
x and y are n-tupples of sculars, is
known as :
(A)  Minkowski's inequality
(B)  Holder's inequality
(C)  Schwarz's inequality
(D) Cauchy's inequality
Let f, g € L, where 1< p <o, then

I/ +gll, <l /1, +1gll, is known
as:

(A)  Minkowski's inequality

(B)  Holder's inequality

(C)  Cauchy's inequality

(D)  Schwarz's inequality

[P.T.0.]



10. Let feL, and g€ L, where P> 1,
then f-ge L and| fg Il <[l f Il g1,
is called Holder's inequality if :

1
©
® ol
P 9
(C) L + 1 >1
p 9
(D) L + ! <1
P 9

11.  The sign of equality holds in the
inequality of Cauchy Schwarz's i.e.
e ) =11l I1f
(A) xandy are dependent vectors
(B)  xandy are vectors
(C)  xandy are linearly dependent

vectors
(D) xandy are linear independent
vectors

12. A normed linear N is a Banach space
iff every absolutely summable series:
(A) Divergent
(B)  Convergent
(C) Both(A)and(B)

(D) None of the above
13, 0 is:
(A) has Convergent Cauchy
sequence
(B) Banach space
B030902T-A/108

(4)

14.

15.

16.

(C) Both(A)and(B)

(D) None of the above

LetY be a proper closed subspace of a
normed linear space N over the field

k,. Let O<a</, then there exists some

X, € N such that
| X, lI=1 and inf|[X,-Y|>a,
ye

this statement is known as :

(A) Reiszrepresentation theorem
(B) Hahn-Banach theorem

(C) Baire category theorem

(D) Reisz Lemma

Let N be a non-zero normed linear
M ={x:xe N and
|| x| =1} then M is:

(A) Complete

(B) Independent

(C) Divergent

(D) None of the above

Which of the following is a Banach

space?

space and

(A) Space of all polynomial
functions on [a, b] with the
supremum norms

(B) Space of all continuous
functions on [a, b] with the
supremum norm

(C) Space of all polynomial
functions on [a, b] with p-norm

(D) Alloftheabove



17.

Example of Banach space is/are :
(A)  Euclidean space

(B)  Unitary space

(C) Both(A)and(B)

(D)  Neither (A) nor (B)

18.  If M is a closed linear subspace of a
normed linear space N and
T:N — N/ M isanatural maps such
that 7(x)=x+M . Then Tis:
(A)  Continuous
(B) Closed
(C) Compact
(D) Complete
19. XS, issaid to be absolutely sumable
if :
A) lell S|l =0
(B) lell S| >0
(€) lell Sl <o
(D)  None of the above
20. P spaceis a Banach space if :
A) l<p<w
B) 1<p<w
) l1<p<Lw
D) 1<p<w
21.  The space (" represents, for all n-
tupples x = (x,,%,,.....x,) .
(A) x|, =max{|x |, [ %, ], oo x|}
B030902T-A/108

22.

23.

24.

B)  lxl,=minf x b1, | e %1
(®) | x|, =max{] x, |, ] X, | coeerreennee |x, |}
O R T N — %1

Which of the following statement is
false?

(A) Every finite dimensional
subspace Y of a normed space
Xisclosed in X

(B) Every finite dimensional
subspace Y of a normed space

Xis complete in X

(C)  Every subspace Y of a normed

space X is closed in X

(D)  Every complete subspace Y of

a Banach space Xis closed

The metric induced by the norm is :
(A dxy)llx+yll
B)  dx,pylx-yl
©  d@y)llx-yIf
(D) d(x,y)=

Linear transformation 7: N — N' 18

[ x =yl

said to be bounded if there exists a real

no. k > such that:

(A) T [[=k[x||VxeN
B) IT@I=]x|VxeN
© NT™[<k|x||VxeN
D IT®I[=zklx]|VxeN

[P.T.0.]



25. Two norms on a Vector space are
equivalent if they :
(A)  Induce the same topology
(B)  Same continuous function
(C)  Same Convergence
(D)  All ofthe above
26.  Which of'the following is not a Banach
space?
(A) Linear space of all bounded
sequence x = (q,,a,...)
with ||n|| = sup |a|
(B)  Linear space of all continuous
functions on [0, 1] with
1
1 1= [1 £ @) de
0
(C) Linear space of all
n-tupples x = (a,,a,...a,) with
1 |[=max|a |
(D)  All ofthe above
27.  Foranynormed space X, the conjugate
space X is :
(A)  Alwaysacompact set
(B)  Always aBanach space
(C)  Always finite dimensional
(D)  Always an infinite dimensional
28.  An Isometric isomorphism of N in to
N™is:
(A) Natural embedding
(B) Conjugate space
transformation
B030902T-A/108

(6)

29.

30.

31.

32.

(C) Sound

transformation

(D) None of the above

conjugate space

Hahn-Banach theorem is about :

(A) Extension of functionals

(B) Compactness

(C) Completeness

(D)  Norm invariance

Dual space is :

(A)  Metric space

(B)  Inner product space

(C)  Compact operator

(D) Set of all bounded linear

functionals
A linear functional f with Domain
D(f)inanormed space X is bounded
iff :
(A) Xis complete
(B)  Xis finite dimensional
(C) Xis compact
(D)  None of the above

Let N and N’ be two normal linear

space with same scalar and

T : N — N' be the linear transformed
andx, >xin N=T(x,) > T(x)in
N'thenT is:

(A) Complete

(B) Compact

(C)  Continuous

(D) Allofthe above



33.

34.

35.

36.

37.
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Let M be a linear subspace of a normed
linear space N, and let f'be a functional
defined on M. Then f can be exended
to functional f defined on the whole
space N such that:
A NFEIN>1r1]
B) NFI<If]
©  NFEN=171
O NFEN=1r]
Let f be a bounded linear functional

on a normed space X, then || f|| is :

(A) Sup| f(x)]

llxl=1

(B) Sup | f(x)|

x#0

(C) Sup || f(x) |

x#0
(D)  None ofthe above
Let N be linear space, then a continuous
linearmap f: N — R iscalled:
(A) Functionalon N
(B) Normed space
(C)  Vector space
(D)  None ofthe above
Conjugate space of normed linear
space 1s :
(A) Dualspace
(B)  Reflexive space
(C) Banach space
(D)  None ofthe above
A normed linear space N, if N ™ =N,
then Nis :
(A) Banachspace

(7)

38.

39.

40.

(B) Reflexive space
(C) Both(A)and(B)
(D) None of the above
If T 1s

transformation on normed linear space

continuous linear

N in to normed linear space N’ and if

M is its null space and
! N !
T : M — N’ then

A N =1TI

@) NT'N=ITI

© N>

(D) None of the above

Let N and N' be two normed

linear space with the same scalars

and 7:N—> N' be a
transformation, which of the following

linear

is/are true for above statement :

(A) T iscontinuous

(B) T is continuous at orign

(C) T isbounded

(D) Allofthe above

Consider the following statements :

(i)  Thedual space X" of anormed
space X'is a Banach space

(i)  Thedualspace X~ isanormed
space X is a Hilbert space

(A) Both (i) and (ii) are true

(B)  Neither (1) nor (i1) are true

(C)  Only (i) is true

(D)  Only (ii) is true

[P.T.0.]



41. LetNbeareal normed linearspaceand  45.
subspace f(x)=0 V feN then:
A x=0
B)  x=1
©  x<0
D) x>0
42.  InGeneralized Hahn-Banach theorem,
P be a sublinear functional of L, then
Lcanbe: 46,
(A) Reallinear space
(B)  Complex linear space
(C) Both(A)and (B) are correct
(D)  None of the above
43. If M is closed linear subspace of a
normed linear space N and
T:N— % isanatural map suchthat 47
T(x)=x+M , x€ N then
A |T]=1
B) (T]=1
© |T]=1
(D)  None ofthe above
44.  Which of the following statement is
correct? 48.
(A)  Conjugate space of separable
space compulsory separable
(B)  Conjugate space of separable
space need not be separable
(C) Conjugate space is equal to
separable space
(D) Can'tsay
B030902T-A/108 (8)

If T be a linear transformation of a
normed linear space N into another
normed linear space N’ for any real
no. % > (0, which is correct :

A) (T [<k|lx]|VxeN

®) T <klx|VxeN

©)  NTX)|[[=k[x||VxeN
D) IT®[zkllx]|VxeN

If T 1s bounded in linear transformation

p—

of N into N', for any f > (, which is
true :

(A) Tx)=k|n|| YxeN

B) T =k|n| YxeN

(C) Tx)ZLk|n| YxeN

(D)  None of the above

Let N and N’ be normed linear space
and let S be a linear transformation of
Ninto N'. Then T is continuous :

(A) Ateverypointof N

(B) Atnopointof N

(C)  Either (A) or (B)

(D) Neither (A) nor (B)

To guarantee the existence of
continuous linear extensions of
continuous linear functionals we can
used the theorem/lemma :

(A) Baire category theorem

(B) Rieszlemma

(C)  Riesz representation theorem
(D) Hahn-Banach theorem



49.  Let N and N' be normed linear space
and B(N, N') denote the set of all
bounded linear transformations from
N into N’, then which is/are true for
B(N,N):

(A) B(N, N') is itself a normed
linear space

(B) Banach space

(C) Both(A)and(B)

(D)  Neither (A) nor (B)

50.  The corect statement is :

(A)  EveryHilbert space is Banach
space

(B)  EveryBanach space is Hilbert
space

(C)  Every Vector space is Banach
space

(D)  Every Vector space is Hilbert
space

51.  LetBand B'be Banach space and T'is
open mapping if :

(A) T is a continuous linear
transformation of B into B’

(B) T is a, continuous linear
transformation of B onto B’

(C) Both(A)and(B)

(D)  Neither (A) nor (B)

52.  LetXbe an inner product space. Then
the orthogonal complement of {0}
1S :

A X
B) {0}
B030902T-A/108

(9)

53.

54.

55.

56.

©) X/{0}

) x*

Let B and B'be Banach space and let T
be one-one continuous linear
transformation of Bonto B'then T is :
(A)  Isomorphism

(B) Homeomorphism

(C) T iscontinuous

(D) Both(B)and (C)

Let B be banach space then a map
P: B — B is said to projection on B
then which one is true :

(A) P’=P idempotent

(B)  P:B — B isnotcontinuous
(C) Pisnotlinear map

(D) Allofthe above

Let X be an inner product space and
x € X, abe any scalar then || ¢ x HZ

is :

@A) allx|

®)  Jallxlf
© & xIf
D) Jaflx|’

Which of the following is the Schwartz
inequality?

@A) [y zlxl-1y]

B) [y <=1yl
© Nx+yl<lxl+[lyll
D) fx+yl=lxl+[lyll

[P.T.0.]



57.  Inaninnear product space X, which of
the following is not true in general?
A) x,—»x and y —->y=
(x,, ¥,) > (x, y)
B) [y [<lx]-l»]
© eyl Hlx=pIr=2 X +H I
D)+ y I =llxIF +[1y I
58.  Which of the following statement is
false?
(A)  All normed spaces are inner
product spaces
(B)  All Banach spaces are metric
space
(C) All Hilbert spaces are
Topological spaces
(D)  All inner product spaces are
normed spaces
59.  Which is true for inner product space:
A (v y)=(nx)
(B) <ax+,3y—z>=a<x, Z>+ﬂ<y, Z>
© (xx)20
(D) Alloftheabove
60.  Which one is correct?
(A) ¢} is Banach space and Hilbert
space
(B) ¢} is not Banach space but a
Hilbert space
(C) (7 isneither Banach space nor
Hilbert space
B030902T-A/108

61.

62.

63.

64.

(10)

(D) ¢ is Banach space but not

Hilbert space
The properly
|+ I +llx=pIF = 211xIF 21l y P
1s known as :
(A)  Polarisation identity
(B) Parallelogram law
(C)  Triangle law
(D) Allofthe above
Which one of the following known as
polarization property?
A xty [ ey P=2] 2] 20 I
B) Jx+ylP<llx=plF+

il x+iy | =illx =iy |P=4(x,y)
©)  Nx+yIP+llx=yI’=4(x,»)

D) lx+yIF =lx=yI =21y

A complex Banach space is Hilbert

space of :

(A) Complex no associated

(B)  Realno. associated

(C) Both(A)and (B)

(D)  None of the above

According to Baire category theorem

following statement is true :

(A) A complete metric space is a
first category

(B) A complete metric space is a
second category

(C) Both(A)and(B)

(D) None of the above



65.

66.

67.

68.
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Let B be Banach space and N be
normed linear space. Let {7 } be non-
empty set of bounded linear
transformations from B to N with the
property that {7 (x)} is bounded set
of numbers for each x in B, then
{|I7; ||} 1is bounded set of numbers,
above statements is related to :

(A)  Openmapping theorem

(B)  Closed graph theorem

(C) Rieszlemma

(D)  Uniform bounded principle
Let B and B’ be Banach space and

T : B — B' be linear transformation
from B into B'. Then T is continuous if
and if its graph T is closed, above

statement is related to :

(A)  Openmapping theorem
(B)  Hilbert space

(C) Banachspace

(D)  Closed group theorem
¢" is an example of :

(A) Hilbert space

(B) Banach space

(C) Both(A)and(B)

(D)  None of the above

In a Hilbert space the norm is

generated by :
(A) Metric
(B)  Inner product

69.

70.

71.

72.

73.

(11)

(C)  Modulus

(D) None of the above
Thenormisa:

(A)  Continuous map

(B)  Discontinuous map

(C) Differentiable map

(D) None of the above

A linear subspace if a Hilbert space
1S :

(A) Notconvex set

(B) Convex set

(C) Complete set

(D) No option is true

A linear transformation is bounded it
K> 0 set.

A) T [[<K|lX]

B) TX)=KX

C©) Tkx<K

(D) None of the above
Pythogoream theorem holds in a
Hilbert space if :

(A)  The vectors are parallel

(B)  The vectors are orthogonal
(C)  The vectors are arbitrary

(D) None of the above

If x € H where H is Hilbert space such

that <x, y>:0, YV ye H ,then:
(A)  xis null vector

B) lx][=1

©)  lx[[#0

(D) Allofthe above

[P.T.0.]



74.  The graph of a linear transformation
T:V >V overFis:
A {(x,T(x):xelV}
(B) A curve on T(x) lines 79.
(C) Itisadesign
(D) None ofthe above

75.  Let S be a set in V over field F then
orthogonal complement of S over the
inner product is :
(A {xelV:(x,y)=0 where yeS}
B) {(xeV:(x,x)=0} 80.
©) {xeVixy)=0 Vx,yel}
(D)  None of the above

76.  LetV be a normed linear space then
orthogonal complement of null set
S={0}is:
A) S8
® v 81.
(C)  Apropersubsetof V'
D) ¢

77.  Let V(F) is a n.Ls. then orthogonal
complement of V'is :
(A) {0}
B) ¥
(C)  Aproper subspace of V' i
D) ¢

78.  LetSbea linear subspace of the n.L.s.
V(F)thens O §* is:
A) {4}

B030902T-A/108 (12)

B) {0}
(O
(D) S

Let S be a set in the n.L.s. V(F) then the
orthogonal complement of Sin S then:
(A) S" isaonlyasubsetof

(B) S isalinear subspace

©) S ={0}

D) S =¢

Let S ={i, j} in3dimspace then S*
is : (where 7, j, k are unit vector

along axis system)

A) i)
B) {J}
©) (k)

(D)  None of the above
Let S, = S, inthen.Ls. V(F) then :

A Stcst
B) S‘cs,’
€ S'=v
D) S =r

The orthogonal complement of a set S
1S :

(A)  Setbutnotsubspace

(B)  Closed linear subspace

© {0}

D) ¢



83.

84. Let M and N are closed linear
transformation in a Hilbert space H  89.
and M L N then there exists linear
subspace M + N which is :

(A)  Open

(B) Closed

(C) Complete

(D)  None of the above

85. Let M is a set in the Hilbert space H
then a7 M isequal to:

(A) ¢ 90.
B) {0}
<€ M
D) {¢}
86. g*ttinHisequalto:
@A) gt
B) 91,
© st
D) {0}
87.  AsetSisorthogonal setin H if:
(A) <x,y>=() Vx,yeS andx#y
(B) <x,x>:0 Vx,es
B030902T-A/108 (13)

Let M is a closed linear subspace of

Hilbert space H then :

(A) There exists a non zero-
elementz inH.S.T. z, 1L M

(B) No orthogonal element exists

(C)  Every orthogonal complement
1s empty

(D)  None of the above

88.

©) (xy)=1ifx=y

(D)  None of the above

A set S is orthonormal if :

(A) <e,e>=1ifi=j and 0 if(f)
where S=e ,e,,..., e }

(B) <e,e;>=0for (1,2,..n)

(C) <e,e,>=0if (#)

D) <e,e >=1if (#)

Complete orthonormal set is the set

in which :

(A) Number of elements is equal
dim of V'

(B) Any independent set is
complete orthonormal set

(C) Every non-empty set is
orthonormal

(D) Allofthe above

According to Bessel's inequality if

{e,} is an orthonormal basis then :
A Tl<x,e>L< x|

B)  X|<x,¢> =[x

©  Zl<x,e> > x|’

(D) None of the above

Let {ei} is complete orthonormal set
thenif x L {e;} then:

A x=1
B) x=0
©€) x=-1
D) x=w

[P.T.0.]



92. According to Grahm Schmidt
Orhogenalization process :
(A) From any set we get linearly
indep. set
(B) Any linearly in dep. set is
equivalent to an orhonormal set
(C)  Grahm Schmidt process is not
valid in Hilbert space
(D)  None of the above
93. A basisis complete if it has :
(A) A basis that can generate the
whole space
(B) It has all Cauchy sequence
cenverent
(C) Every basis generates the
whole space
(D)  None of the above
94.  Let f,(x) =<x,y > isamap in Hilbert
space H then :
A A=l
® A=yl
© A=l
©®) IS, ==
95.  Letfisa functional in the Hilbert space
H then :
(A) f=/f, for some unique
yveH
(B)  f =, for more than one y in
H
B030902T-A/108

96.

97.

98.

99.

100.

(14)

© f=f. VxeH
(D)  None ofthe above
Let f., f, e H then:

A& ([ f,)=(x»)
®) (£, fi)=(x»)
© (f.,y)=0

D)  (f.x)=0

Let H is a Hilbert space than :

(A)  Hisnotreflexive

(B) Hisreflexive

(C) H=H"

(D) H=H"

Every weak convergence is :

(A) Notstrong convergence

(B)  Same is strong convergence
(C)  Strong convergence

(D)  None of the above

Weak convergence is :

(A)  Convergence through sequence
(B) Convergence through
functional

(C) Convergence through ¢-5

criteria
(D)  None of the above
A funtional is ;

(A)  Function of functions
(B)  Space

(C)  Set

(D)  Alinear map



Rough Work
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Example :

Question :

Q1 ® @ © ©
Q2 ® ® @ ©

Q3 ® @ © ©

5. Each question carries equal marks.
Marks will be awarded according to the
number of correct answers you have.

6. All answers are to be given on OMR
Answer Sheet only. Answers given
anywhere other than the place specified
in the answer sheet will not be
considered valid.

7. Before writing anything on the OMR
Answer Sheet, all the instructions given
in it should be read carefully.

8. After the completion of the examination,
candidates should leave the examination
hall only after providing their OMR
Answer Sheet to the invigilator.
Candidate can carry their Question

Booklet.
9. There will be no negative marking.
10. Rough work, if any, should be done on

the blank pages provided for the purpose
in the booklet.

11. To bring and use of log-book, calculator,
pager & cellular phone in examination
hall is prohibited.

12. In case of any difference found in English
and Hindi version of the question, the
English version of the question will be
held authentic.

Impt. On opening the question booklet,
first check that all the pages of the question
booklet are printed properly. If there is any
discrepancy in the question Booklet, then
after showing it to the invigilator, get another
question Booklet of the same series.
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