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Abstract. In this paper, we present a family of high accurate approximation formulas

W, (x) = %(g)x (xsinh %)X/zexp (+ ﬂ)

1620x5 x2+p+33/35
for gamma function I'(x+ 1) with parameter p > —33/35, and prove the function
x—=InT (x+1)—In%}, (x)

is strictly increasing and concave on (0,e0) if and only if p > 158/315. This yields some new
sharp approximations for gamma function.
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