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In his last letter to Hardy, Ramanujan used asymptotic expansions to define mock theta functions. The asymptotic

expansion of a mock theta involves the asymptotic expansion of certain Mordell intergrals. I will show how to obtain the

asymptotic expansion and modular transformation of the Mordell integrals

Jc(r, α) =

∫ ∞
0

e−αx
2 cosh rαx

coshαx
dx and Js(r, α) =

∫ ∞
0

e−αx
2 sinh rαx

sinhαx
dx .

The transformation laws are: √
α3

π3
Jc(r, α) = 2 cos

(πr
2

)∫ ∞
0

e−βx
2 cosh βx

cos πr + cosh 2βx
dx

and √
α3

π3
Js(r, α) = sin(πr)

∫ ∞
0

e−βx
2

cos πr + cosh 2βx
dx

for |r| < 1, where β = π2/α. (Received January 29, 2009)
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