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N.B. : (1) All questions are compulsory 4 7
(2) Figures to the right indicate marks. SRR

|. (a) Attempt any One question: , ; IS

(i) Let f be a continuous real valued periodic funct,mn, deﬁned on [~7r\, ] a,nd hiavmg-

period 27. If f ~ <= + Z iy, €OS N + by SN nm) 1s ﬁhe Founér serles of f en [—7r 7r]

n=1 X
t :
then prove that : S,(z) — f(z) = 2/ [ m‘+t}-‘t—.‘f(z oy f( )] Dﬁ()
where D,(z) is the Dirichlet’s kemel X T TR
(ii) State and prove Bessels Inequahty

’

(b) Attempt any Two questions: (12)
(i) For f(z) =zcosz,z € [—m, ] and f~ %0-+ (ancosnz+bn smn:z:)ﬁnd Fourier
coefficients ag, a;, by. » : MO o
(ii) Let f € C|—m, ] and f has Fourier. sereis -E B Z @n© cosn:v + by sin nx) show that
y n—l‘ . :
A | — k | win .
on(t) = 70 + Z (1 = E) (ay coskt + by sinkt) -
k=1 ' ,
v ok 58 o Ein )y
(ili) Define Fejer's Kernel K, (t). Prove that Ky(t) = 2 —2°  —o0<t< oo,
t #2km,k € Z,t €R RS
: <= [cosnz + sin : g )
(iv) Is the series Z \:——T?———TLE} the Fourier series of a function f € C[-7, 7] ?
n=1 2
Justify your answer.
2. (a) Attempt any One question: (8)
(i) K C R (distance Euclidean), K is-closed and bounded. Show that K is sequentially
compact.
(i) Let I = [a1,by] X [ag,ba] X -+ % [an,bn] € R™ (distance Euclidean). Prove that I is
compact.
(b) Attempt any Two questions: (12)

(i) Let (X,d) and (Y,d') be metric spaces. If (X,d) is compact and f : X — Y is a
continuous function, then show that f(X) is a compact subset of Y.

i
(ii) Show that {0} U ‘n e N is a compact subset of (R, d) where d is usual distance

in R using the deﬁmtlou of a compact subset.
(i) Let (X,d) be a compact metric space and f: X — (0,00) is continuous. Show that

there exists ¢ > 0 such that f(z) > ¢ Vz € X.
(P.T.O0)
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