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1 The Power Series of
arctan (1 —V1- 332) and o)
f (z

Bowl’s Sequence.

I have discussed about a function and its power series
at © = 0. Here is the expression of the function.
Obviously, f(x) is an even function, only the even
powers of x is contained in the series.

f(x) = arctan (1 —V1- 12)
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I name the a,, Bowl's sequence, for the curve of
f(x) looks like a bowl. Now I try to get the recurrence
formula. Firstly, note that
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2 Some Properties of a,,
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Or more directly, f, is the number of 1s in the
binary form of n. For instance
2™ = 100---0
——
fom =1
2m—-1 = 111---1
f2m—1 = m
fo = 0
f2n = fn
font1 = fnt1
fn = f[ ] + n mod 2

See https://oeis.org/A000120, which

Haming weight of n.
Finally, one can write

is called
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Especially, when n is the power of 2, one can write
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Furthermore, when n is the multiplication of a
prime and a power of 2, one can write
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And, when n is a Mersenne prime, one can get g,
via

gy = 2277 AmED (9m )

where m is prime and 2™ — 1 is prime.

2.3 Numerator of %

As for the numerators p,, one can prove that all of
Pn is odd since the denominators are always even.
Also, there is a conjecture that there are infinitely n
so that p,, is prime, some prime p,, are listed in the
Appendix.

3 Summary

The Bowl’s sequence was given in this note, and the
recurrence formulas was given too.

Take-home message is here

(a.) The power series of arctan (1 — /1 — 22) is
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(b.) A property of a,
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Appendix

a, with n <20
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as = 36855
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Integral of f(z) in the region [0, 1]
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