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More terms of the asymptotic solution of a difference
equation considered by Ramanujan

Helmut Prodinger
Hirschhorn [1] (following Ramanujan) studied the difference equation
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and expanded it with the help of Maple up to the powers of 22. He then writes: “It is
tempting to go on and try to extend the series to the term in z3, but life isn’t long enough!”
We make the ansatz’
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and could compute all the coefficients up to powers of 28 within a few minutes of Maple's
tlmjfter a suitable change of variable, there was always a recursion

t(i) — t(: — 1) = SOMETHING(3),
for t(i) = a(i),b(i),. .., h(i), from which we conclude that

t(i) = > SOMETHING(j) + to;
j=1
in all instances Maple could easily produce a closed form for the sum involved.
As an example, we cite
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So we obtained (C, ag, ..., ho are unspecified constants)
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[ — 1260X°C — 735A*C + 5040a0> X 4+ 220C3 A7 4 392C3 % 4 252C*\° + 45C\®
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— 1260X°C* + 84072Cag + 5040boC? — 2520C* — 3780,\402] ,

1Slightly different from Hirschhorn, but that seems to work best for Maple
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