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Group-A
(Multiple Choice Type Question) 1 x 60=60
1. (Answer any Sixty )
(1) Which of the following statement is true?
a) Every metric space is a normed space b) Every normed space is a metric space
c¢) Every vector space is metric space d) Every metric space is a vector space

(1) If a normed space is a Banach Space, then which of the following is false
a) Every sequence is convergent b) Every Cauchy sequence is convergent

c) Every convergent sequence is Cauchy  d) Every closed set is complete

(111) A normed space is a Banach Space if and only if
a) Every sequence is convergent b) Every Cauchy sequence is convergent

c¢) Every convergent sequence is Cauchy  d) None of these

(iv) The dimension of the set of all real numbers with usual addition and
multiplication is

a) Is not a vector space b) 1

¢) Finite dimension but not 1 d) Infinite dimensional

(v) Let Y be a closed subspace of a Banach space X. Then Y is
a) Compact b) Complete

¢) convex but not complete d) None of these



(vi) If a Banach space X has a basis. Then X is
a) Separable metric space b) Inseparable metric space

c¢) Both Separable metric space and d) Either Separable metric space or
Inseparable metric space can be possible  Inseparable metric space always true

(vi1) Let Y be a finite-dimensional subspace of a normed space X then Y
a) Closed b) Open

c¢) Both open and closed d) Neither open nor close

(viil) The value of a norm on a complex vector space is
a) a vector b) a pure real number

c¢) a complex number d) other

(1x) If the norm of a vector is zero then what can we say about the vector
a) the vector is orthogonal to zero vector ~ b) vector is the zero vector

¢) vector can be a non-zero vector but d) other
parallel to zero vector

(x) Equivalent norm on a normed space define
a) same topology b) comparable but not same topology

¢) incomparable topology d) Does not always define a topology

(x1) Let X be a finite dimensional normed space. Then two normed on X are
a) equivalent b) incomparable

c) equivalent if two normed are complete  d) None of these
(xi1) In a finite dimensional normed space X. A subset M is compact if
a) M is only closed b) M is only bounded
¢) M is both closed and bounded d) M may not be closed or bounded

(x111) In a metric space X. A subset M is compact then



a) M is only closed b) M is only bounded
¢) M is both closed and bounded d) M may not be closed or bounded

(x1v) In a metric space X. A subset M 1s compact if
a) M is only closed b) M is only bounded
¢) M is both closed and bounded d) None of these

(xv) A mapping between two metric spaces from X to Y is called an open map

if

a) Image of every open set of X is open in  b) Image of every subsets of X is openin Y
Y

c) Pre-image of every open set of Y is open d) Pre-image of every subsets of Y is open
in X in X

(xvi) Let X and Y are Banach spaces and T from D to Y a closed linear
operator, where D is a closed subset of X. Then which of the following is false?

a) T is bounded b) T is continuous

c¢) T takes a Cauchy sequence to a Cauchy d) None of these
sequence

(xvii) The null space of a closed linear operator is
a) Closed b) Open

c) Clopen d) None of these

(xviil) The inverse of a closed linear operator is always
a) Closed b) closed if the operator is bounded

¢) closed if domain is closed d) closed if domain is complete

(xix) The domain of a linear functional is always a
a) Metric space b) Vector space

c¢) Topological space d) Any non-empty subset of C



(xx) Let X be a finite dimensional vector space and dim(X)=5. Then dim(X**)
1s

a) <5 b) >5
c)5 d) other

(xx1) Let X be a normed linear space then dual space X’ is a
a) Banach space b) Banach space only if X 1s Banach
c¢) Banach space if X is complete d) None of these

(xxi11) Let p be a positive homogeneous functional then

a) p(0)=1 b) p(0)=2
c) p(0) 1s either 0 or 2 d) p(0) never equals to 1

(xx111) The addition of two sublinear functional is a

a) subadditive functional but not a sublinear b) positive homogeneous functional but not
functional a sublinear functional

¢) sublinear functional d) linear functional

(xx1v) Let p and q are two sublinear functional then 2p+3q is a

a) subadditive functional but not a sublinear b) positive homogeneous functional but not
functional a sublinear functional

¢) sublinear functional d) linear functional

(xxv) Every sublinear functional induced a
a) Pseudonorm b) seminorm

¢) norm d) None of these

(xxvi) Let Y be a closed subspace of a Hilbert space X. Then Y is
a) Compact b) Complete

¢) convex but not complete d) convex but not compact



(xxvii) If a Hilbert space X has a basis. Then X is
a) Separable metric space b) Inseparable metric space

c¢) Both Separable metric space and d) Either Separable metric space or
Inseparable metric space can be possible  Inseparable metric space always true

(xxvii1) Let Y be a finite-dimensional subspace of a Hilbert space X then Y
a) Closed b) Open

c¢) Both open and closed d) Neither open nor close

(xx1x) In an mner product space of dimension 2 if a set of two vectors are
orthogonal to each other then the set:

a) Linearly dependent b) Linearly independent but not a basis
¢) Basis d) None of these

(xxx) Which is false? Given that two Hilbert spaces are isomorphic to each
other

a) only if they have same Hilbert dimension b) if they have same Hilbert dimension

¢) if and only if they have same Hilbert d) Other
dimension

(xxx1)

Let |||be 2anom on a vector space X. Then |x+ )

a) b)
=|x]+ | z |+ Iyl
c) d)
Skl None of these

(xxx11)



The value of the norm of the contmuous function f:[01]— R, f(x) =2x , where

|| =max | £

a) 0 b) 1
c) 2 d) 4
(xxx1i1)

Let d be a metric induced by a norm on a normed space X. Then which is always true?

a) b)
d(—2x—-2y)=2d(x,y) d(—2x—-2y) =-2d(x,y)
c) d)
d(—2x-2y) = 2d(x,y) d(=2x-2y)+2d(x,y)=0
(XXX1V)

=
If |[x,3)|= (x| +[y|')*be 2 normed defined over the vectorspace R*. Then
I=LDf=?

a) 0 b)
1
03
c) 2 d) 8
(xxxV)

Which of the following is not a subspace of R*?

a) b)

{(x,O):xeR} [(_O,y):yeR}



c) d)

{(x,l):xeR} {(x,y’):x=y;x,yeR]

(XxXV1)

Let {x_}be asequence convergent to x m a normed space X. Then which 1s true?

a) b)
.l = x| 77 .|| =|x| for fmitely manyn.
c) d)
]| =[x| for mfmitely many n. k. —x|| = 0.n > =
(xxxVil)

Let T:X — ¥ be abounded linear operator then which is alwavs trus?

a) b)
|7 = ] |7 < ]
c) d)
|7 = <[] |7 < <[l
(xxxvii)

Let I': X — T be a contmuous lmear operator between normed spaces X and Y. Then
the null space of T 1s

a) Open b) Closed
c) d) None of these



both closed and open

(XXXIX)

A bounded, lmear and one-one operator T from 2 Banach space X onto a Banach
space Y be such that forevery sequence {x | —0 X implies Ix}-0 pvy
Then

a) b)
T is continuous in X T is only continuous at 0 in X
c) d)
T is continuous in X except at 0. None of these
(xD)

LetX and Yare twoNLSand 7: ID(T) — T be called a closed lmear operator. If
x,€eX:x, -x=I(x)—>y then

a) b)
Ix)=y Ix )=y,7n
c) d)
I(x_ )=y a2l but fmitely manyn I(x )=I(x),9n
(x11)

LetX and Yare twoNLSand T:D(T) — T be called a closed lmear operator. If
{x,} and {xX'_} are two sequences m X converges to the same lmit then

a) b)
Ix )=I(x_)vn I(x,)=TI(x) for mfmitely many n

c) d)



TR )=y No relation between T(x ). 7(x",).

(xlii)

LetX and Yare twoNLSand 7:IX(T)— T be called a closed lmear operator. Then
D(T) 1sclosed if

a) b)

T is bounded Y is complete

c) d)

Both T is bounded and Y is complete None of these
(xliii)

Let X be 2 complete metric space and U'_.721be a collection of open dense subsets
of X. Then the mtesection [ |V, m X
w2l

a) b)
dense nowhere dense
c) d) Other
empty set
(xliv)

A subset M 1n a metric space is called nowhere dense in X if

a) b)

M has no accumul ation pomts M has no mterior pomts
c) d)



M=X Other

(x1v)

To apply uniform boundedness theorem over the sequence of bounded lmear
operator {7, }& B(X.¥). Then we consider X asa

a) b) only a complete space
only an NLS
c) Banach space d)
Other
(x1vi)

Let /'be a bounded linear functional on an NLS X then which of the following is always true?

a) b)
I/ @l =l I/ @l =17l
c) d)
ey B I @Iz (17l
(xlvii)

Find the value of |f], where f: R’ =R defmed by
f&x.y,2)=x+y+2zv(x,y,2)e R*

a) 1 b) 3
c) d) other

N



(x1vii)

Let X be a vector space and dimension of X is n. Then the dimension of the dimension of the
algebraic dual X* of X is

a) b)
=2 22
c) d) Other
n
(x11x)

Which of the following condition is true for sublinear functional?

a) b)
p(x+y)=p(x)+p(y) p{x+y) = p(x)+p(y)
c) d)
pix+y)z p(x)+p(y) other

@

Let p be a positive homogeneous function then

a) b)
r(2x) =2p(x)

r(2x) = 2p(x)
c) d) Other

p(2x) 2 2p(x)



(l1)

Which of the following is a linear functional?

a) b)
p(x,y)=(z,0) Pl =%
c) d)
pix.y)=x+y-1 p(x.y.2) = (x,.2)
(lii)

Let X be a real vector space and p a sub lmear functional on X. Furthermore,
let f be almear functional which is defmed on 2 subspace Z of X and
satisfies f(x) < p(x) for all x belongs to Z. Then

a) there exist an extension of f'to a linear b)
functional on X.

there exist an extension of f to a sub linear functional

on X.
9) d)
there exist an extension of fto a subadditive there exist an extension of fto a positive
functional on X. homogeneous functional on X.
(liii)
Forevery x inanormed linear space X,.
a) b)

/()] b= wp 1L
I

=
=, s sexige ||

feX' f40

c) d)

None of these



||x||2 sup |f(?|f|)|

JeX' 20 |Lf

(liv)

Which of the following is true for any sublinear functional?

a)

| 2(x)—-pOV) € p(x— )

c)
| p(x)- ) |F p(x—y)

(Iv)

Which of the following set is an orthonormal set?

a)

((1,0),(0,2)}
c)

(#2)-%%)

(Iv1)

For a complex inner product space, we have

a)

Re(x3) = [+ - fr->f )

b)

| 2(x)-pV) |2 p(x—»)

d)

None of these

b)

((1,0), - 11}
d)

(z2H%)

b)

Re(xy) = %("x +y|| + ||x —y|| ]



c) d)

Re(x3) = 5 [+ - b oF Re(x2) = ¢ b -bF)

(vii)

A linear operator on a finite dimensional complex normed space with at least two elements has

a) b)

at least one eigen value exactly one eigen value

c) d)

exactly two eigen values at most one eigen value
(lviin)

Let E be a subset of a separable inner product space. Then E is

a) b)
separable separable if E is a subspace
c) d)
separable if E is a closed subspace other
(lix)

The dual space of 7' is



a) b)

I !’
c) d) Other
[1/2

(Ix)

Let X be a finite dimensional vector space and dim(X)=1. Then dim(X*) is
a) >1 b) <l
c) 1 d) Not assigned



