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Q.1. (A) Att'empt any one [7]

(1) State and prove the uniqueness theorem for the real and complex valued
continuous functions only.

(2) Prove that the set of all trigonometric polynomials is dense in C and
in LP for 1 < p < c0.

(B) Attempt any two (4]

(1) Show that the Fourier transform map T : L' — lx(Z) is linear and
continuous.

(2) If f is absolutely continuous then show that 1/)?(11) =inf(n).

(3) If a trigonometric series converges uniformly then show that it is a
Fourier series.

(C) Answer in brief [3]

(1) Define convolution in L.
(2) For f in L™, define its essential-sup norm.
(8) Verify the Riemann-Lebesgue lemma for the function

f(z) = 10e'%* — 100ie~*2% + 1000.

Q.2. (A) Attempt any one (7]
(1) Let {K,} be an approximate identity. Then show that

lim |[Kp*f~ fll.o=0, VfeC.
n—00

(2) Let f € L'. Show that

(i) if g € C, then fxg € Ch;

(ii) if g is absolutely continuous then f * g is absolutely continuous.
(B) Attempt any two (4]
(1) Let 1 < p < oo and q be the conjugate index of p. If f € LP and g € L9

then show that f x g is continuous.
(2) Prove that
Ta(f*g)=Taf xg=f*Tag.

(3) If f(x) = 10e'%® — 100ie~*%* + 1000, determine the function (f * f)(z).
(C) Answer in brief [3]

(1) Define the term “approximate identity ”.

(2) Let v be a complex continuous algebra homomorphism of L. If f(z) =
2% 4+ 2, g(z) = € + 1 and y(f) = 1 then what is the value of v(g) ?
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(3) True or False: L! has zero divisors with respect to convolution.

(A) Attempt any one [7]
(1) If f € L', then prove that

nb ema

/ f(z)dz = f(0)(b— a) +Zf(n)

n#0

(B) Attempt any two (4]

(1) Show that the sequence of Fejer kernel forms an approximate identity
for convolution.

(2) State (only) Fejer’s theorem.
(3) If for a trigonometric series 3 c,e'"®, its cesaro means converge in L!
norm to f, then show that ) ¢,e*™ is a Fourier series of f.

(C) Answer in brief (3]

(1) State any one consequence of localisation principle.

(2) Using Snf(z) = f: f(n)e"®, express onf(z) as a trigonometric
polynomial. S

(3) True or False: If a, = [ Dp(z)dz and b, =
convergent sequence.

7. then (bn) is a

(A) Attempt any one (7]

(1) If (an) is convex and bounded, then prove that (a,) is decreasing and
nlAa, — 0. Further, show that (a,) is quasi-convex.

(2) Let a, | 0 and f(z) = 3 ansinnz. Show that f € L' if and only
Yo < oo

(B) Attempt any two (4]

(1) If ay 4 0, then show that ) a, cos nz converges uniformly in
<zl <.

2) Show that the range of the Fourier transform map is dense in Cp(Z).

(
(3) Which of the following series are the Fourier series of a continuous

function?
. o Sinnc
(1) Zn=2 n log n *
cosnx
(i) Yams
sm nx
111) Zn—? logn
elnI
(iv) 32— .



Q.5.

(C) Answer in brief ’ (3]

(1) Is ap = 737 convex?
(2) Define quasi-convex sequence.

3) True or False: The sequence a,, = n—j_l is of bounded variation.

(
(A) Attempt any one [7]
(

1) State the Uniform Boundedness theorem and using it show that there
exists a function which is continuous at 0 but whose Fourier series
diverges at 0.

(2) Show that C C L'« C.
(B) Attempt any two (4]

(1) State (only) some of the consequences of Jordan's theorem.

2) If f € L! then show that f(metn= converges uniformly.
A "
n
(3) Let f € L! and s be any complex number. If for some positive 4,

f(f ll%@_/)_ldy < 00, then show that Sy f(z) — s.

(C) Answer in brief (3]
(1) Characterise f € L? which can be factorised as g * h with g,h € L2.

(2) State only Jordan’s theorem.
(3) True or False: L'+ L1 = L1,




