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Part A (Short Answer euestions)
Answer any eight questions.

Weight I eaclt.

1 ' Let X be an n dimensional vector space. Prove that any proper subspace y of X has dimension ress thann.

2. Define convergence and absoiute converEence in a normed space.

3 Define a linear operatol'on a \ ector space and pro.re that the range ola linear operator is a vector space.
4 Let X and Y be normed spaces' Shorv that a linear opefator T : x -+y is bounded iland only if? maps boundedsets in X into bounded sets in y.

5' I-ct -x an<J F be linite climensi',al \:e.rtt)r spaces'r.er the s*me fierd ancl r : x --> ybe a rirc.ar.operur()r-. pr'r,e thatT Jetennines :i uniqr"re rnatrix uith respcct kr a basis ior X.
6. Define an inner product space. Give an Example.

7' Ler M * @ bea subsetofan innerproduct space x. showthat ML isa subspace of x.
8. Define a Total orthonormai set.

9. Deiinel{ilhert-,stljointoperori:t:Lei H1 nil{!H2{tre{lilbertsStdcesai.tL!S,T€B{H1,82)thenytrcivethei{S+?)_:S_,f_

Part B (Sho* Essaytprobtems)

Answer any slk guesfions.

Weight 2 each.

Show that Cia,b, is complete
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(8x'1=8 weightage)
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12. Prove that every finite dimensional subspace Y of a normed space X is complete.

1 3. Let Tbe a bounded iinear operator. Then prove that

i)if z, -+ c . where nn, o € D(7) implies Ttn -+ Tt

ii) Prove that the Null space of 7 is closed

1At+
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Prove that thele exists a canonical emf,edding lrom a l'ector space X to X**

Sti:t*; ai:,1 pr+rre Bessel inequality.

State and prove Riesz representation theorem

S t tr t e u n d ltrot' c f {n / t n - B un ir c it lh t ore in .fbr e t t e n s i rtn of l in e o r .fun ct i o n t l s.

m

Let e3 be an orthonormal sequence in a Hilbert space ff . Prove that if f aTres converges, then
,b:1

oo

a* : (r,e6), where y: I ayep.
k:1

17. Stctte Zctrn'.s lentmo. L'sing Zorn's lemma, pntve thttt in c,-ert' Hilbert space H * {0}. there erists {t to/dJ orlhoniltmttl :ti

18. t,etEbeunortlerecl bttsisoiR.' ntci T:R" --+R" btalinearoper{ttot'. [f T isrepresentetl\'rhemdtt'is Tg.lhenpro,-e

rhcrt the ctclioint aperLl{c}r T* is re;:resented b1 t!rc trauspose o.i TE'

i6x2=12 weightage)

Part C (Essay Type Questions)

Answer any two quesfrb,ls.

Werght 5 each

19. (i) Prove that a compact subset ltl of a metric space X is closed and bounded.

(ii) Pro're that a closed and bounded set in a metric space need not be compact.

(iii) Prove that in a finite dimensional norneii space X, any subset M of X is compact if and only if [/l is

closed and bounded.

20. i)Shon'that the dual space of 11 is l-
ii)Show that dual space Xiof a normed space X is a Banach space

21.

22.

(2x5=10 weightage)
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