Think It Over

This section of Resonance presents thought-provoking questions, and discusses
answers a few months later. Readers are invited to send new questions, solutions
to old ones and comments, to ‘Think It Over’, Resonance, Indian Academy of
Sciences, Bangalore 560 080. Items illustrating ideas and concepts will generally

be chosen.
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Problem

For positive integers n, consider the quantities A, and
B,, defined by
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It is easy to anticipate that A,, — 0 when n — oc;
some sample values are displayed below, computed using
Mathematica.

AIOO ~ 0.1127,14200 ~ 0.0797,

Ago ~ 0.0564, Ajgee ~ 0.0357. (2)

Since the range of integration in the integral defining B,,
steadily diminishes, we might also guess that B,, — 0
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as n — o00. But the figures tell us otherwise; indeed we

find that

The figures suggest that B, converges to a non-zero
value (approximately 0.974) as n — oo. How may this
be explained? What is the limiting value, and can it be

BlOO ~ 09742, B2OO ~ 09739,

B400 ~ 09738, BlOOO ~ 0.9737.

expressed in closed form?

Anagrams of Wiiliam Burnside:

I WARN DUMB LILIES
SIMILAR, BLUE WIND

I WILL SUM IN BREAD
MEDUSA ILL; WIN RIB
I WILL DREAM IN BUS
BILL; I MUSE INWARD
INLAW IS MULE BIRD

I DRAW IN SEMI-BULL
I WILL DUB SEMINAR
BILL; I MUSE DARWIN
IAM ILL; WIN RED BUS
ALL MINIBUS WIRED
WELD RAIL, MINIBUS
I, SIR, BAN WILD MULE
DIAL; WE RUIN LIMBS
REDIAL US; WIN LIMB
I’M BRAINWISE DULL

... Kanakku Puly

W
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