










The next step in this second analysis is to approximate the gamma func-
tion as a gaussian integral. Show that the integrand xNe−x = exp [N log x− x] is
maximized at x = n.

Finally, change variables to y ≡ x − N and expand the log x up to and
including terms quadratic in y � N . You should be left with a factor that can be
approximated by a gaussian integral (note the lower bound of integration):∫ ∞
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Optionally, as a third analysis, you can pursue the 1
Nk -suppressed correc-

tions in Eq. 1. Again, there are many ways to perform this computation, including
higher-order expansions of the log x considered above. One pleasant approach
is to compare N ! and (N + 1)!, now that we have derived the series prefactor√

2πN
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N
e

)N .
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