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M.Se, DEGREFR (C.5.5) EXAMINATION, MAY 217
Fourith Semester
Facully of Scenee
Branch 1 (A) ; Mathematics
MT 04 (16 SPECTRAL THEORY
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Parvt A
Amger iy Flve guesiions,
Fach guestion hos weight 1.
1 Define weak convergence n a purmed space, Show (hat the strohig cunversenes implies weak
popvergenee with the same limit.

2 Show that a contraction T oneas netrie space X s @ CoNLiNUoUs mMapping

s Define Banach algebra. Give an eounpie.

o

Prove that T:{° = i defined by Tuf-,;l |- . - e ) for J= 120 Is compact.

8. Let X and ¥ be normed spaces, Show thas T X — ¥ s compact it and only if il maps eviry
bounded serpisnes (x, ] in X onlea segquence Tig,)in ¥ which hug a eonvergent subscqueuce.

“ el 8 and T he bounded self-adpoint. lincar uperalors ona comples Hilbert apace. [[H1 and
g+ T then shew that 8- T,

A 1T isa sequenie of projections on Hilherl space Hoand P, -» P, show thal Fis projection nn ML

T Y
Pars B
Answer any Tive gtz
Feoh guestion hos weight 2.

g Show lhat T¥ (meliiisa soritraction, 10T 1s & conlraction.

10, Tz, = Gl B and 2, W O B shuw vhat (1 i® pointwise conVergent on |2, 5],
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L1 State and prove clused graph theor

2. Prove that all matrices 4 given ineur operator T: X — X on 4 finite dimensional

BLVE Lo various bazes for X hovo the SHITEE CLEET] S alucs
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normed space ¥ pel

14, Bhew thal the spectrum of 4 bounded linear operator on g com plex Banach space is clozed.
14, Findalinear operatoe T . O [01] »C [1, ]] whose speetrum is a given interval [z, b

15, Lot X, ¥ be narmed spaves. Show that the range %7 of enmpact Unear operalor T:X = ¥ iz

separabile,

LG, Saow that the spectrum o FU) of & havndad selt udjoint linear aperator T 11 LI omw compley

Hilbert spuce iz resl. .

Part C

iy Lhvee guestions,

Eacl question s e i A
1. Let A be s complox Banach algehra with identity o For any <A show that the spectrum o [+ :
Ls non-emply compact aubset and the spectral radius 2 (x) = |=].
L8 State and prove npen mapping thoorem,

1% If{x,} and (v, ) are auachy sequences in g normed algebra A, show that -

tal ag vy ) is Cauchy in A

bl Wx, sxand v, -y then oW, )
20, Suppose that T isde nsely defined injective perator in a complex Hilhert space with (T 5= dense,
Prove that T% is injective and (T=] ' ={T- T}

21, Ifiwo bonnded selfadioint linear speralorS and Ton g Hilber: space H sre positive and EOmmutes,
then show that 87 i positive,
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Prove thal o hounded linear operator I': H — W on g Hilbert space L is A projectior 1f und only il
Flis self udjoint and idenipotont,

L T I

ket

-



