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lnstructions: (Applicable for Private Registration,2O2O Admission onwards)This question paper

contains two sections Answer section I questions in the answer book provided' sectio_n ll lnternal

examination questions must be answered in the question paper itself' Follow the detailed

instructions given under section ll.

sEcrrol{,

Pad A {Short Answer Questions}

Answer anY eight questians.

Weigttt 1 each.

1. if a ;rot:rttd spaee X is rellerir'e. ther prtx't thal ii is complcte'

2. Shr.i,i thal unilbnl {}peralor C{)I\ergence T;. -- 7.7.. a Bi,X }";. ir:4rlies sltottg o rtr'tl'rr t\rll\tllcllLL \\11r 1l1c rulll! lilrrit

3 Detile lired poini rll a lr:rppirlg (iive an exlrltlplc'

4 llciiti*: cigenrelucsanr.leigcllr'eclorsr,1 alincaropeiatol'I:O1T) +X'\1tere-Y-={0}isatrrmplcltromtcdsprceetld

D\ti ." X.

6 \vhen ite csn sa,v that an operaior function S : A -+ B{X, X), *'here A be an open subset of C ancl -{ is a Balach space is locail-r'-'

holoraorphic?

6_ Define ilverse of an eiement r € ,{. vvhere A is an algebra with identity. shorv t}rat iaverse of an element il'it exist is [niq*e'

7 . Let A be a complex tsanach algebra with identity' Then shorv thal the spectrum o(r) c{'an r € A is closed'

g. if X i-. a l-rnite dimensiona'l nonaed space then shorv that the i,;lentit-l operator I : X -- X is not colrpact'

Let Pr and P2 be projections of a Hilbert space .ff onto Yi and 12 respectively and Pi Pt : PzPl Show

that Pr * Pz * Pr Pz is a pro.lection of '[f onto Y1 r Yz

o
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10. LetFr antjP: beprciectiorsdetinedonaHilbertspace.Ilandletlzr: Pr(If)and$ : &{.Fl).lfthedifereace P: Pt -Pi isa

projection. plorethal }i c Yz.

18x1=8 welghtage)

Part B (Short EssaylProblems)

Answer any six queslions

Weigttt 2 each

11 . L* {7",) be a rveakl,v convergent seqBence ia a normed space X. sa1.,, a:* -. c. TLea prove the follorving,

(a) The *eak limit a of ir,.) is unique.

(b) Ever.v subsequeuce of (c,) converges lveakly to *.

{c) The seqlience (llr",l) isboundea.

12. LetXand]'arenoraedspaces.Proverhatii(c,y);l :max{llc,l,liyll} definesanoruo11 XxY.

1 3. Prove tbat the spectrum r(7) o{'a bounded liaear opelator f or: a cunplex Banach space X is closed.

l.+ .

tc.

16.

Fir:t1 the eigenvalues and cigeuveotors ofthc n:atrix
I4

1

if ? is a compact linear operator ixr a nomecl space X" lJrove that ior every i 7 i], dirn N $t 1 < m artl range ol {' is closed.

3

17

Prove that every non:ted space X can be expressed as ihe direct suln ofnvo clcsed subspaces. r.drich are tlte rull space ar:d ra::ge of
the operator { ra'here ? : X -+ Xis a compact linear operator and.\ * 0.

LetT: I{ - Hbe aboundedlinearoperatoronacomplex}lilbertspacel{.Thenprovethatanuiaber Xe p{T} ifandonil.'if&ere

exis?sac> 0suchthat ll"lril 2 c]irli Yr € H.

1 8. I-et ? : Ff -+ H be a bour:ded self-adjofut linem operator orr a cornplex Hilberl space f{ I {0}. Pnrve that sup (fo, r) € c(T).
l:,;l:t

16x2=12 weightage)

Part C {Essay Type Questions}

Answer any two questions.

Weight 5 each.

1 9. State and prove Bouaded Inverse Theorem"

2A. State and prove Spec{ral A4apping lheolem for Polynornials.
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)1L t tlB is a suhset ol a t:rerric space X ' then prove rhe lol'loriing

a. lf B is 13|alivei-v compacl' then I is totally- baunded'

b. llB is tatalll"bourderl alrd X is colnplete" then -B is rclafiveL- compart'

c. Lf B islotallJ bounded'then loreYery€ > 0Etrasa finitee -ne1 colltaifledinE'

d. lf B is totall,v bounded. theri E is separable'

22. Ler (", ) be a sequeace ofbounded self-adjoint lineal operators on a ccmplex -Flilbeit space IJ such that

with ever-r.. fr*. Thea prove thar (?, ) is strolgl-v clperator convergent and the limit operator ? is linear' bounded antl self-atljoirit and

satisfies T <- IL.
(2x5=10 weightage)
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