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On the Stirling Formula

T. Matsunawa
(The Institute of Statistical Mathematics)

The so-called Stirling formula was first obtained by De Moivre with the help of Stirling
who gave the exact value of constant appearing in the formula. Stirling himself also gave
another formula for approximating In n! which is more accurate than that of De Moivre’s.
‘We shall derive in this paper further improved formulae which can apply to the real gamma
function. The formulae are expressed in terms of some inverse factorial series and the error
terms are evaluated by certain double inequalities as accurately as we desire. We shall also
show that an asymptotic formula is obtained by the use of the central limit theorem and the
moment convergence theorem applied to the sum of i.i.d. gamma random variables.
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