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This is another challenging sum from the 2024 Math
Calendar ([1]).

Find x where x = ¢’ and
=1
1=y ——
nZ:; n2n—2

As before, recall that all the answers are integer days of
the month.
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Solution

Again we approach the answer via power series, this time of the form
oo xn
P(x)=4) —
n=l1 n

Then ¢t = P(V2). Again we use the geometric series

1

1-x

Gx)=l+x+x"+. . +x"+..=

This time instead of differentiating, we integrate term by term to get (for 0 <x < 1)

x o et 1 ! x
[ Grdr=r+ T+ =35 =ZP(x>=j0—l_rdr=—1n(1—r>|0=—1n<1—x>

n=1

So
t=P()= 42% =—4In(1-4)=4In2
n=l n2
Therefore
et :e4ln2 — 24 :16
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