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Note: Answer From Both the Section as Directed. The Figures in the right-hand margin indicate marks.
Section-A
1- Fill in the blanks of the following:- 1x10=10
a. If d is the natural metric on a normed linear space (X, IL1), then d (o,x)=
b. If Q is normed subspace of R, then limit of the sequence

{0.1,0.101,0.101001,0.1010010001, }is number.
¢. Two equivalent norms on a linear space X induces topology on X.
d. Any linear transformation between finite dimensional spaces is
e. The norm ILII:X—R on a linear space Xis _____linear functional.
f. If Xis a real normed linear space and x€X is such that f(x)=0 for all f€ X*, then x=_____
g. A normed linear space is reflexive if J(X)=___
h. The sequence l,is an inner-product space with the inner product <x,y>=_
i. Every inner-product space X convex.
jo Thespacel,for p¥2 ___ inner-product space.
2- Answer the following questions 2x5=10

a- Give example of a nls.
b- State Riesz lemma.
c- Define weak sequentid compactness.
d- Write Parsevals identity.
e- Define self adjoint operator.
Section-B
Answer all questions:- 12x5=60
3- Prove that the operation of addition and scalar multiplication in a normed linear
space (X,ILII) are jointly continuous.
Or
Prove that a nls X is complete iff every absolutely convergent series in X is convergent.
4- Prove that on a finite dimensional linear space all norms are equivalent.
Or
If M is a closed linear subspace of a nls X and x, € M, then prove that there exists a functional
g € X" such that g(M)=0 and g(x,) #0.
5- In a nls prove that strong convergence implies weak convergence but the converse need not
be true.
Or
State and prove polarization identity.
6- State and prove uniform boundedness theorem.
Or

State and prove projection theorem.
7- State and prove Riesz representation theorem.
Or
If <e,> is an orthonormal sequence in an inner product space X, and x € X, show that x-y with y
given by y=Z,°¢°=1 X e s X=<X, €;> is orthogonal to the subspace Y,= span {e;-------- €n}.




