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Tab.1 Results of asymptotic expansion for the gamma function
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0.15 6.2202727  3.832X10 ' —4.807X10 ° —5.303X10 % —3.334X10 ° 8.529%10 % —6.648X10 * —1.284X10 ' 5.191X10 "
0.20 4.590 8435  1.536X10 ' —2.635X10 ° —3.036X10 ° —4.618X10 ° 5120X10 % —5476X10 * —1.814X10 ' 1.283X10 '
0.46 1.925226 7  7.308X10 * —1.529X10 * —1.865X10 *  2.531X10 ° 3.196X10 * —4.399%10 ® —2.339x10 ' 5.897x10 *
0.50 1.7724538  7.990X10 * —1.454X10 ° —3.490X10 7 —4.113X10 % 6.046X10 * —1.760X10 * —4.508X10 ' 4.158X10 *
0.72 12674731  5762X10 ° —7.246X10 * —2.620X10 ° —2.872X10° % 4.611X10 * —1.497X10 * —4,916x10 ' 7.778X10 *
0.99 10058720  1.274X10 °  8.387X10 ' —5.353X10 "  5.033X10 ° 1.261X10 ° —6.682X10 ' —7.149X10 ' 1.477x10 "
125 0.906 4025  3,030X10 %  1021X10 * —7.152X10 °  8.941X10 % 3.563X10 " —2.913X10 ' —9.870X10 ' 5.731X10 *
136 0.890 1845  9,749X10 °  8.931X10 '  6.526X10 °  2.531X10 % 1.324X10 "' —4.399X10 7 —2.339X10 ' —1.545X10 °
146 0.8856043  6,333X10 °  8.272X10 ' 6.243X10°° —3.667X10 ° 9.143X10°° —2.691x10 ° —3.481X10 ' 5.897x10°
1.95 0.9798807  4.364X10 °  7.690X10 '  5.375X10 7 —4.113X10 * 6.670X10 ° —1.760X10 ° —4.508%X10 ' 1.850X10 '
2.00 1.000 0000  8533X10 °  5.372X10 * —5.816X10 °  8.510X10 ° 1.787X10 ° —3.264X10 ' —9.468X10 ' 1.398X10 *
3.20 2.4239654  8.778X10 7 2.507X10 * —8.571X10 ° —4.618X10 % 1.644X10 ° —2.397X10 7 —1.814X10 ' 1.253X10 °
3.38 2,918 3113 —9.668X10 %  2.287X10 ' —9.021X10 7 —5.563X10 ° 1.240X10°° —1.829X10 7  6.442X10 '  7.803X10 "
4,00 6.000 000 0 —1,447X10 " 1.714X10 * —9.913X10 °  0.000X10°  5.701X10 " —8.049X10 °  2.145X10 * 1.576X10 "
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Study on Calculation Method for Gamma Function in Hydrological Computation
GUO Shi-xing
(Shaanxi Provincal Institute of Water Resources and Electric Power Investigation and Design, Xi’an 710001, China)
Abstract: As a widely used function in hydrologic frequency and flood computation, the Gamma function has many
calculation methods, and the scope of application and computation accuracy also vary. In order to explore a high-precision
Gamma function computation method suitable for hydrological computation, different Gamma function asymptotic expan-
sion formulas such as Stirling series and its derived approximation formula are used for computation and analysis. Compa-
ring the accuracy and application range of various methods, the results show that the piecewise polynomial method has the
smallest truncation error and the highest accuracy; The second is the Ramanujan asymptotic expansion and the Stirling
first tetranomial. The recommendatory high-precision Gamma function computation method can effectively improve the
computation accuracy of hydrological results, which can provide fast and accurate results for the planning and design of
various hydro projects to determine project scale and management decisions.
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