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Indian Statistical Institute
First Semester Examination 2004-2005
B.Math II Year
Analysis [11
Time: 3 hrs Date: 22-11-2004

Answer all questions. The maximum you can score is 60. You may bring your
classroom notes or any other material I have distributed in class. However
textbooks are not allowed in the exam. You may use theorems proved in the

class, but state them CLEARLY. ALL ANSWERS MUST BE PROPERLY
JUSTIFIED.

1. The curve « is defined by « (@] = (¢,sint), 0 <t < 7. Pzewe-thet
¢(7), the length of v satisfies U ireqmalidy .

oy) = (V2 + 1)5

2. Let v be the curve shown below. Let F = (F;, F;) be given by

F(z,y) = (y,0). Evaluate [ F -ds = [(F, dz + F; dy). 5]
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3. Locate the zeros and poles of the function f(z) = 121;1_2. What are
the orders of these zeros and poles? 5]

4. Find the Fourier series of the 2r-periodic function f whose graph be-

tween —m and 7 is shown below: 115
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Find a value of N such that
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5. Consider > -« a-€ wherea,, = 0 if n <4 anda, i, n>4

n=—co

Clan the series above be the Fourier series of a 2m- periodic piecewise

continuous function? Justify your answer. 110]
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6. Let f(z) = X (a,)® wheref < a, < 1, n> 2. Prove that this defines
=2

a continuous function on (1,00) by showing that the series converges
uniformly in every interval of the form [J, 00), where 0 > 1. Prove that
f is a differentiable function in (1, 00). 10]

7. Let f be defined on the real line by f(z) =z, for —# <z <7 and [ =
0 outside this interval. Compute the Fourier transform
of this function. 5]

8 It fis as ab{we Compute (f * f)(x). What is (f * f)"(A)?

Let g(x) = Z f(x + 2mn). Determine g. 110]
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9. let gle)= i+Ig+ig ——. Does there exist a function f defined on IR

with the following properties?’
i) f is twice continuously {hﬁ{JI‘PHtldhlE‘

]j'- —-'.-- 0 and £ —5 0
ii) f is integrable and |f(x)| — 0 Jas x| — o0,

iii) f and f” are integrable, f f#!—%.u..

Justify your answer. 5]
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