Paper Code — 5403
M.Sc. Semester-111 (Mathematics) (OLD)
July-September-2021
MTHP-6 (Functional Analysis)

sa uuy : 30 dlHle A UL 34 [Qeuell2d &5 sau-il wsHl: a¢
e : [Qenellal st 4¢ usAlL o As sa-L 9L %L AR AlS 534 89 dl UAH 1 ¢ UL % ARLAZHL AHL 2uasl.

Q.1 Which of the following conditions must hold in Normed Linear Space N over field F?

@) llx +yll < llxll + llyll ; vx,y € N (0) lle. x| < lal. |x|l ; aeF

©) lla.x|l > |al.llx|l; aeF,x,y € N @ llx +yll = llxll + lIyll; vx,y € N
Q.2 Which of the following is True Statement?

(@) Every Linear Space is Metric Space. (b) Every metric space is Linear Space.

(c) Every Normed Linear Space is metric Space. (d) Both (a) and (b) are True Statements.
Q.3 If N is Normed Linear Space,then

@ [llxll = llylll = llx =yl ; ¥x,y € N ®) lllxll = Iyl < llx = yll; Vx,y €N

© Hlxll = lIylll = llx =yl ; vx,y €N @) lllxll = Iylll # llx = yll; Vx,y €N
Q.4 If M is subspace of linear space L, then the coset of an element x € L is defined as

@x+M={x+M/xelL} O)yx+M={x+M/x¢L}

©x+M={x+M/me M} x+M={x+M/meM}

Q.5 Which of the following is True Statement?
(a) Every Normed Linear Space is Banach Space. (b) Every Complete Normed Linear Space is Banach Space.
(c) Every Linear Space is Banach Space. (d) Every Incomplete Normed Linear Space is Banach Space.
Q.6 Choose Correct option from the following.
(a) R? is Normed Linear Space under Norm ||x|| = |x|; Vx € R.
(b) R? is Complete Normed Linear Space under Norm ||x|| = |x|; Vx € R.
(c) R? is Banach Space under the Norm ||x|| = |x|; Vx € R.
(d) All (a), (b), (c) are True Statements.
Q.7 Choose Correct option from the following.

(a) C? is Banach Space under Norm ||x|| = |x| ; Vx € C. (b) €? is Linear Space over C.
(c) €% is complete Linear Space over R. (d) All (2), (b), (c) are True Statements.
Q.8 If a, BeR* U {0}, and if p > 1, such that % + % =1, then
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Q.9 IfxElZ’},yEl”;;+;=1andp>1,then
(@) Xizalxi - yil < llxll, - llyllg (b) Xzl - wil = Ixll, - Nyl
(©) Xialxi - yil < llxllg - Hlyll, (d) Xzl - wil = llxllg -yl
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Q.10  Consider the statement Y™, |x; - y;| < Crqlx: 122 - Clylyil®z, Y (x4, .. x,) € RS Y (31, . V,) € R®
(a) Given statement is known as “ Cauchy’s Inequality”
(b) Given statement is known as “ Minkowski’s Inequality”
(c) Given statement is known as “ Holder’s Inequality”
(d) Given statement is known as *“ Euclid’s Lemma”
Q.11 Ifx,y € I}, where p = 1, then

@) llx + yll, = lIxll, + llyll, (b) llx + yll, # llxll, + Iyl

© llx +yll, < lixll, + llyll, @) llx + yll, = llxll, + Iyl
Q.12 If Nand N are Normed Linear Space, and T: N — N is Linear Transformation, then

(@) If T is continuous on N then T is continuous at origin. (b) T is continuous at origin = T is continuous on N.

(c) T is continuous on N < T is continuous at origin. (d) All (a), (b), (c) are True Statements.
Q.13 If Nand N are Normed Linear Space, and T: N — N is Linear Transformation, then

(a) If T is continuous at origin then T is not bounded. (b) If T is Bounded then T is continuous on N.

(c) T is continuous on N then T is not bounded. (d) If T is Bounded then T is not continuous at origin.
Q.14 If Nand N are Normed Linear Space, and T: N — N is Linear Transformation, then which of the following is false.

@) ITIl = Sup {IIT (x)||: xeNand||x|| < 1} (b) ITNl = Sup {lIT (x)|I: xeNand||x|| = 1} where N = {0}.

©) IIT|| = Sup{k:k = 0 and||T (x)|| < k||x||; Vx € N}. () ITIl = Inf{k:k = 0 and||IT(x)|| < k||x||; Vx € N}.
Q.15 If Nand N’ are Normed Linear Space, and T: N — N is continuous Linear Transformation, then

@ ITCONl < Tl - llxIl; vx € N ) ITCOI = Tl - [lxll; vx € N

@ ITCIN = (IT]l - llx|l; vx € N @ NTEI-NTI < llxll; vx € N
Q.16 ITeB(N)andT € B(N); then

@[Ter (| = iri- Y. @ e < i @ frer=nrn-Qri @ rerl = -
Q.17 Which of the following is dual space of R"?

(@) C" (b) Q" () R" (dR"—R

Q.18  Which of the following is dual space of [1?
@1 (b) L, © 1L (d) I”
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Which of the following is dual space of ,, where p > 1, and q is conjugate of p.

(a) 1" (b) I, ©1 @

Consider the statement:” If M is Linear subspace of a Normed Linear Space N; and f is a functional defined on M, then f
can be extended to a functional f;, defined on N, such that [|f5|] = ||f||. This statement is related to

(a) Hahn-Banach Theorem (b) Closed graph Theorem

(c) Open-mapping Theorem (d) Uniform Bounded Theorem

If N is Normed Linear Space, and 0 # x, € N, then
(a) 3 a functional f; in N* such that f; (xy) = llx,l| and || fyll = O.

(b)V functional fy in N*, fu(x9) = llxoll and || /o]l = 1.

(c) 3 a functional f, in N* such that f,(xo) = ||xol| and || foll = 1.

(d) v functional f, in N*, fo(xo) # llxoll and || foll # 1.

If M is a closed Linear Subspace of a Normed Linear Space N, and x, € M; then

(@) 3 a functional f; in N* such that f,(M) = 0 and f,(x,) = 0.

(b) 3 a functional f;, in N* such that f,(M) = 0 and f;(x,) # 0.

(c) vfunctional fy in N*, fy(M) = 0and fy(x,) # 0.

(d) vfunctional fy inN*, fo(M) = 0and fy(x,) = 0.

For fixed xeN (Normed Linear Space); if we defined F,: N* — R as F,(f) = f(x); Vf € N*, then which of the following
is false option?

(a) F, is Linear (b) E, is not bounded (c) F, is bounded ()F, e N*
Normed Linear Space N is said to be Reflexive if

(@ N** =N~ () N =N~ (C)N*#=N* (dN=N*

Which of the following is correct option?

@ =1, (b) If # 1, ©L #1, (d) cg™ # 1,

Which of the following is false option? 1 < p < w0

@L =1, O @) =u ©) cg* # Ly =1L,

If (X,d;) and (Y, d,) are metric space, then T is open mapping if_____

(a) YopensetOin X, T(0) isopensetinY. (b) V openset 0 inY,T~1(0) is open set in X.

(c) Jopen set O in XsuchthatT (0) is open setin Y. (d)3 open set O in Ysuch that T~1(0) is open set in X.
Consider the statement “ IfB and B are Banach Spaces, and if T: B — B is continuous onto Linear Transformation then T
is an open mapping”. This statement is related to

(a) Hahn-Banach Theorem (b) Closed Graph Theorem

(c) Open-mapping Theorem (d) Uniform Boundedness Theorem

If B and B' are Banach Spaces and if T: B — B’ is continuous Bijective Linear Transformation, then

(a) T~'does not exists. (b) T~ is continuous. (c) T~ is not continuous. (d) T~1is not bounded.
If P is projection on a Banach Space B, and if M and N are its range and null-space of P, then

(@) M is open (b) M and N both are open (c) N is open (d) MandN both are closed.

If B and B' are Banach Spaces, and if T: B — B’ is Linear Transformation, then

(a) T is continuous = its graph is open. (b) Graph of T is open = T is continuous.

(c) T is not continuous = its graph is open. (d) Graph of T is closed = T is continuous.

Consider the statement: ‘If B and B" are Banach Spaces, and if T:B — B’ is Linear Transformation, then T is continuous
& its graph is closed, This statement is related to

(a) Hahn Banach Theorem (b) Open-mapping Theorem

(c) Closed graph Theorem (d) Ascoli’s Theorem

Consider the statement:” If B is Banach Space and N is a Normed Linear Space.If {T;} is non-empty set of continuous
Linear Transformations of B into N with the property that {T;(x)} is a bounded subset of N, Vx € B; then {||T;||} is
bounded set of numbers”. This statement is related to

(a) Uniform Boundedness Theorem (b) Ascoli’s Theorem

(c) Open mapping Theorem (d) Hahn-Banach Theorem

A non-empty subset X of a Normed Linear Space N is Bounded if and only if

(@) f(X) is a bounded set of number for some f € N*. (b) f(X) is a bounded set of number for all f € N*.
(c) f(X) is unbounded set of numbers for some f € N*. (d) f(X) is unbounded set of numbers for all f € N™.

If T:N — N is continuous Linear Transformation; where N is Normed Linear Space, and If we define T*: N* - N* as
[T*(N](x) = f(T(x)); Vf € N*,x € N, then
@ NN = T (b) T* is not continuous © T =T (d) T* is not bounded



