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Total Nu. of Questions : 11] [Total No. of Printed Pages : 8
RA-451
M.A./M.Sc. III™ Semester (Reg./Pvt./ATKT)
' Examination, 2019
~ Maths
Functional Analysis-I
Time : 3 Hours] : [Maximum Marks : ;"iﬁgﬁ
Note :- Attempt all questions. ~
SECTION - 'A’
Objectivé Type Questions
1. Choose the correct answer :
RA451 (1) PTO.
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()  ThespaceC [a,b] isaBanach space with norm given by
@ Pl=mexx

[b} |XI = ﬂ':..i.:l X(l)
@, Il=maxixy

@ K=minjx()

®

A subset A of a vector space X is said to be convex set
ifx,yeAand 0'sx <] satisfies:

@ ax+(l+a)yeA

S ax+(l-a)yeA

) ax+(2+a)yeA

d, ax+2-a)yeA

(@) A compact subset of a finite dimensional normed space
thenitis.

(a) ' Closed and bounded

() Closed

fc)' Bounded

(d) Noncofthese
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If M is an m - dimensional sub space of an n-
dimenstional linear space L, then the dimension of the

® —
v m
() m-n
tc) n-m
(d) Noneofthese
A closed unit ball is compact in a normed space x, then
dimensionxis- http://'www.onlinebu.com
I(a) * Fmite ’
(b) Infinite

() Finiteand infinite both
(d) Noneofthese

The dual space x' of a normed linear space x is:

(a) Complete normed linear space of functional of x
(b) Incomplete normed linear space of functional of x

(c) ~ Bounded normed linear space of functional of x
(d) Noneofthese

@3) PTO.
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All norms are equivalent if the dimension of normed

linear space is:
(a) Infmite

(b) Finite

(¢) Notdefined

(d) Noneofthese
T :T:x > yis a bounded linear operator then
T :R(T)—x s

() Bounded'

(b) \ Closed

(c) Notbebounded
(d) Noneofthese

For Banach spaces x and y, if T be a closed operator
fromx toy where D (T)C x. fD(T) isclosed then T

is.

(a) Invertible
(b) DBounded
(c) Continuous
(d)» Unbounded

(4)
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3. Define equivalent norm and prove that on a finite dimen-
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() Ifxandy be normed linear space and if D (T) CX, OR
T:D(T)— v isabounded linear operator then for Prove that 3 compact subset M of a metnic space is clased
mded
MSJ and K is a real number. and i
4. Lot The a lincar operator then prove that
@ [T <k | , »
(2) The rapge R (T) is a vector spase
(®) |]T(")ﬂ = k"T" ) The null space N (T) isa vector space
© s OR
= 2= Let X, Y be vector speces, both real or both complex. Let
@ (<) =[] E 2 | , L
SECTION.'B" z z T:D(T) = Tte a lincar operator with domain D (T) C x
) < g ; and range R (T) C y then prove thatif T+ exists, itisa linear
Short Answer Type Questions Ix5=15 g 3 . -
" 2. Define bancach space. Give an example of normed = =3 . . C e
L 3 space 3 Z 3 Define lincar functional snd bounded linesr functionsl
which is not a banach space. Y = = OR
g S
OR 3 > Definedusl pace with ecample.
Define absolutely convergent infinite series and schauder ba- 6 Provethatfx +yE+IR-yF=2QxF+1y P
Sis. - -
OR

If {x,, X, ——-X_} isan orthogonal se¢, then prove that
sional vector space X, any norm | ; || is equivalent to any

othernorm||; || is l%xjr = E’:MJ
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SECTION-'C
Long Answer Type Questions 9x5=45
1. Let{x .. x,) bealinearly in dependent set of vectors ina
normed space x. Then there is a number C > O such that for
every choice of scalars o, .....a we have.
Iu]xl +.......+unxn|2 Clle, | +|x, ) ——.(C>0)
OR
Prove that every finite dimensional normed space is complete.
E. State and prove Riesz’s lemma. http://www.onlinebu.com
OR
L:IMbcndasudlinm-sd:sqnmufanumdﬁnu'mx
The quotient space % isa normed linear space with the norm

b+ M]=inf {Jx + m],m e M}

9. Lt T:D(T)—7y be a linear operatoe, where D (T) Cx and

X,y are nomned spaces. Then prove that T is continuous if and
caly if T is bounded.
RA-451 ) PTO.
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