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Maulana Azad National Urdu University

M.Sec. (Mathematics)
[Tl - Semester Examination - November / December - 2015
MM231 : Functional Analysis

Total Marks : 70 : Time : 3 hours
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(Answer ten questions by choosing any two from each section. All questions carry equal marks.)

(A) »
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(State and prove Minkowski Inequality in the space l )

_c‘;;w'Jb;.,glf; i 2
(Show that % forms a Banach Space)
B N M = { M+ /0 e N WS b e e Nt MG 3
_HM + m“ = inf{“m + .’L“ /m € M} ’J/‘f"&q"’é
(Let M be a closed linear subspace of normed linear space N. Then the space

N/ M= {M +a/xeN } forms a normed linear space under

”M +L” = inf{“m + :L"H/m € M}.)

(B) » .
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(State and Prove Bessels Inequality).
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(Prove that an operator T on a Hilbent space H is self adjoint if and only if <Tx,x> is real Vxe H ),
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(It ViV, and are any two normal operators on Hilbert space H which commutes with the adjoint

of the other then prove that vV, + N, NN, are also normal.)
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(C) =
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ta ‘: 1y f,(x,)= ”xu” f‘¢.

(State Hahn Banach theorem. If N is a normed linear space Xo =0 € N then there exists

a functional /o €N > f,(x,)=|x,|| and |/, =1 ).
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(If M is a closed linear subspace of a normed linear space and o & M andif & = d(z,, M) then

1
prove that Hﬁl eEN* 94)(‘]\'/[) =0, f()(fL’()) = LHfo N - 5)
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(Define a closed linear transformation. Prove that a linear operator T is closed < its graph is a
closed subspace.)
(D) =
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(Define a contraction mapping. Prove that every contraction T on X is uniformly continous.)
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(State and prove Banach Contraction principle.)

Tx =§+w“fq_6@-—éj/5w”’57’ X - X gX={seR/e>1}CR 507 _n
e FEILT S5

' .’L‘ -
(Let X = {xER/mzl}CR and T : X — X bedefmedbyr—rﬂ?:§+ﬂC ' Showthat Tisa

contraction mapping).
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(If N, and N,are any two normed linear spaces and if T : N, — N, is a linear transformation then
()T is continuous on N, (ii) T is bounded are equivalent).

(T, Ty) = (wy) G) T*T =1 () etbre JuH Bt T S 14

o |Te| =] vo e B iy

(If'T is an operator on a Hilbert space Hthen )T * T = I (ii)(Tz,Ty) = (zy) and
(i) [ 7] = |=

| Vo € H are equivalent).
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(State and prove closed graph theorem.)
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(Define a fixed point.
(i) If T:R— R isdefined by T(x)=x" then find the fixed points of T.

(i) If T:R* = R is defined by T(x,,xz)= X, then find the fixed points of T).
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