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Maulana Azad National Urdu University
M.Sc. (Mathematics)

III - Semester Examination - November / December - 2014

Paper I. MM 231 : Functional Analysis

Total Marks : 70 Time : 3 hours
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(Answer ten questions by choosing any two from each section. All questions carries equal marks)
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(State and Prove Holder's in equality in/, space.)
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(Prove that the space /, is a Banach space)
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(If N,N'are any two normed linear spaces over Fand if 7: N — N’ is a linear

transformation then prove that T is continuous <> T is bounded.)
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(If X is an inner product space and 4 € X then prove that 4%is a closed subspace of X.)
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(If M is a closed subspace of a Hilbert space H then prove that H = M ® M+ )

(State and prove Bessel's inequality.) _;/:/: wuyfu;w({ J"f-" -6
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(State Hahn Banach theorem. If N is a normed linear space % #0€ N then 3
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(Prove that a linear operator T is closed < its graph is a closed subspace. )
(State and prove closéd graph theorem.) YA < L‘/:’u.l(.ﬁf/‘..ﬁ Ui’r. -9
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(Define contraction mapping. Stae and prove Banach Contraction principle.)
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(If B is a Banach space and T : B — Bsuch that 7" is a contraction for some

integer » > Othen T has aunique fixed point.)
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(df T:X — X is a contraction, then prove that T is uniformly continuous on X.)
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(Prove that the space C(X) of all bounded continuous scalar valued function defined

on X is a Banach space under| /| = Sup{lf(x){ xe X}.)
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(Let T be a bounded linear operator on a Hilbert Space H into itself and T* its

adjoint then prove that
0 G+0)=T'+L ) WV (i) OL) =T +L Gv) 77 =7
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(Let Mis a closed linear subspace of a normed linear space N and %o € M

1f d = d(x,}) then prove that 3a functional foin N"such that />(X) =0 Vxe M
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((i) Does T'(x)=x+a (a fixed) have a fixed point.
(ii) IfST:R>R is defined bT(x)=x", find the fixed points of T.
(iii) If T:R* - R is defined byT(xl,x2)=x,, what are the fixed points of T.
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