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Part A {Short Answer Questions}

Ansvrrer anY eight qr'restlons'

Weight I each'

State the completion theorem of metric space'

Define self-adjoint. unitary and normal operators

unitary.

Part B (Short EssaY/Problems)

Answer anY six quesflons"

Weigftt 2 each'

ll.Showthat(i)rrr4fr,A*-+yimpliesfr"*An-+fr+E'
{ii) a, -+ * and *n 4 r implies Qn*n -+ a*

2.lfYandZaresubspacesofavectorspaceX,thenshowthatYnZisasubspaceofX,

3. prcve that the inverse of a linear operator T exists if and cnly if null space of T is equal to {0}'

4. Prove that the null space of a linear operator is closed'

- Letx and ybefinitedimensionarvectorspacesoverthesame fierd and T: x -+ Ybea rinearoperator'

5.
prove that I determines a unique matrix with respect to a basis for x'

6. Define an inner product space' Glve an Example'

7. Write, Euler formuias for finding the fourier coefficients'

8. State Riesz representation theorem'

f . ileftne Hilbert=ntliaint operator' Let Ht

thc$ {S + f). : S* * 7*

*ntl H2 are f{ilbet't :;f}{rces cwc} S,T e BlHt' H2) then prrtve

Provethatanorrnaloperatorneednotbeself-adjointor
10
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13.
Derine a bounded tinear operator on a normed space and prove that llllffiffiffiffiffiH&lllll

ll"ll : sue{llTqlllr e D(T\,1lr1l : 1}. Atso show that this.alternate formula for norm satisfies all the

c-nditior is u{ ; ',rlTr

14. Let f : Cla,b) -+ .R be a function defined b.o f(r) - lb n{t)d,t Is / a bor,rncled lirear functional on C[a, b]? Justify

1S. Let Y be a closed subspace of a Hilbert space.Ff. Prove that Y: Yli.

16. Let X be the inner product space of all real valued continuous functions on [0, 2z-] with inner product

defined by (r, v) : !i" r{t)y{t) dt. s1rowthat u,,(t) : cos(n*) is an orthogonalsequence in x'

17. prove that in every Hilbert space H + {A}, there exists a total orthonormal set'

1g. Let E be an ordered bosis af the n-diruensionci Etrclideafi spilceW und T he a linear operator oru lR''

Il' T is represented b),the *tatrix Tg, then prot,e that the aclitsint operatot' T* is represented b1t the

trsns7os€ 'l' 
Tg' 

(6\zzl2weightagei

PPrt C (EssaY TYPe Questionsi

Ansuver any two quesflbns.

Weight 5 each.

19. {i) When do you say that two norms are equivalent on a vector space x.

{iii prove that on a finite dimensional vector space X, any two norms are equivalent.

(iii) trMonorms ll.1l,ll.ilu onavectorspaseXareequivalent, showthat ilr', -_*li-+0 if andonly'

i+ ll- - -ll- -+ 0.il ll&n @lt0

20. i)Show that the clual space of I1 is I*
ii)Show that dual space X'of a normed space X is a Banach space.

21. Let F/ be a Hilbert space.

a) Prove that if .I/ is separable, every orthonormal set ln If is countable'

b) prove that if fI contains an orthonormal sequence which is total in .Ff , then -Ff is separable.

22. state and prove Hahn-Banach theorein for complex vector spaces,
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