Indian Statistical Institute, Bangalore
B. Math. First Year
First Semester - Analysis I
Mid-Semester Exam Date : Sept 08, 2014

This paper carries 25 marks. Maximum Marks you can get is 20.

1. Let f:[1,00) — [0,00) be any continuous decreasing function. Then show that

Zf(j)is summable < /f(u)du < 0.
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2. Let ay,ag, ... be any sequence of complex numbers. If > |a,| is summable, then > a,
1 1
is summable. 2]
3. Let {x1,22,...} be a sequence of nonzero complex numbers. Assume that
lim sup Intll _ <1
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Then Y |z, | < o0 3]
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4. The series > a,by, is summable if A, = a; + a2 + ...+ a, is a bounded sequence and
1

the sequence b,, decreases to 0. [4]

5. Let wy, ws, w3 be the roots of 22 — 1 = 0. Define a,, = w3 if n is divisible 3, a,, = wy if

n =2 mod 3 and a, = w; if n =1 mod 3. Show that > k)g(ﬁ% is summable. [3]
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6. Let a1, az,as, ... be a real sequence bounded below. Let av = liminf a;. Then for each
j—oo
6 > 0, show that there exists kg such that ap > o — § for all & > k. [1]

Discuss the summability of the following examples.

7. 21 p"nP p>0 3]
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8. 1%) nlog n(loglogn)? p>0 [3]

0. Snr(As — L) 3
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