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Calculation of Coefficients for Taylor Expansion
of Gamma Function

Hiroshi HIRAYAMA

Abstract

The numerical calculation of coefficents for theTaylor expansion of Gamma function can be
carried out easily by using the multiple-precision floating number operations. It is easy to
estimate the errors of the coefficients by two different precision calculations. This calculation
method is very effective if the sum of computing time and developing time for program is
considered. For this calculation, it is found that the former results have some errors probably

arise in roundoff.
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Table 1. Series Expansion for 1/T" (x) (16D)
Underlined figures show different parts
from M. Abramowitz and A. Stegun".

n an
1 1.00000 00000 000000
2 0.57721 56649 015329
3 —0.65587 80715 202539
4 —0.04200 26350 340952
5 0.16653 86113 822915
6 —0.04219 77345 555443
7 —0.00962 19715 278770
8 0.00721 89432 466631
9 —0.00116 51675 918591
10 —0.00021 52416 741150
11 0.00012 80502 823881
12 —0.00002 01348 547808
13 —0.00000 12504 934821
14 0.00000 11330 272320
15 —0.00000 02056 338417
16 0.00000 00061 160951
17 0.00000 00050 020076
18 —0.00000 00011 812746
19 0.00000 00001 043427
20 0.00000 00000 077823
21 —0.00000 00000 036968
22 0.00000 00000 005100
23 —0.00000 00000 000206
24 —0.00000 00000 000053
25 0.00000 00000 000012
26 —0.00000 00000 000001
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Appendix 1
Series Expansion for 1/T" (x) (70D)
1 _ & k
r(x) kz=:1 hEx

n An

1 1.0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000

2 0.5772156649 0153286060 6512090082 4024310421 5933593992 3598805767 2348848677

3 —0.6558780715 2025388107 7019515145 3904812797 6638047858 4347292362 4456838708

4 —0.0420026350 3409523552 9003934875 4298187113 9450040110 6093522065 8129761800

5 0.1665386113 8229148950 1700795102 1052357177 8150224717 4340570468 9031789938

6 —0.0421977345 5554433674 8208301289 1873913016 5268418982 2486376918 8732754590

7 —0.0096219715 2787697356 2114921672 3481989753 6294225211 3002105138 8626273116

8 0.0072189432 4666309954 2395010340 4465727099 0480088023 8318001094 7811736225

9 —0.0011651675 9185906511 2113971084 0183886668 0933379538 4057443407 5052756200
10 —0.0002152416 7411495097 2815729963 0536478064 7824192337 8338750350 2674890856
11 0.0001280502 8238811618 6153198626 3281643233 9489209969 3677214900 5458380412
12 —0.0000201348 5478078823 8655689391 4210218183 8229483329 7979115261 1626709082
13 —0.0000012504 9348214267 0657345359 4738330922 4232265562 1153959815 3499231574
14 0.0000011330 2723198169 5882374129 6203307449 4332400483 8621075654 2955053954
15 —0.0000002056 3384169776 0710345015 4130020572 8365125790 2629337945 3468317253
16 0.0000000061 1609510448 1415817862 4986828553 4286727586 5719712320 8673240292
17 0.0000000050 0200764446 9222930055 6650480599 9130304461 2742494481 7189533788
18 —0.0000000011 8127457048 7020144588 1265654365 0557773875 9504932587 5909618926
19 0.0000000001 0434267116 9110051049 1540332312 2501914007 0982312581 2121087107
20 0.0000000000 0778226343 9905071254 0499373113 6077722606 8086181392 9388194355
21 —0.0000000000 0369680561 8642205708 1878158780 8576623657 0963451360 9951364845
22 0.0000000000 0051003702 8745447597 9015481322 8632318027 2688606970 7632117350
23 —0.0000000000 0002058326 0535665067 8322242954 4855237419 7460910808 1014718805
24 —0.0000000000 0000534812 2539423017 9823700173 1872793994 8989715478 1206821116
25 0.0000000000 0000122677 8628238260 7901588938 4662242242 8165455750 4563213660
26 —0.0000000000 0000011812 5930169745 8769513764 5868422978 3121155729 1804847879
27 0.0000000000 0000000118 6692254751 6003325797 7724292867 4071088494 0796648271
28 0.0000000000 0000000141 2380655318 0317815558 0394756670 9037086350 7503345256
29 —0.0000000000 0000000022 9874568443 5370206592 4785806336 9926028450 5931419036
30 0.0000000000 0000000001 7144063219 2733743338 3963370267 2570668126 5606251743
31 0.0000000000 0000000000 0133735173 0493693114 8647813951 2226802287 5059471761
32 —0.0000000000 0000000000 0205423355 1766672789 3250253513 5573379668 2037935238
33 0.0000000000 0000000000 0027360300 4860799984 4831509904 3309820148 6531169583
34 —0.0000000000 0000000000 0001732356 4459105166 3905742845 1564779799 0697491087
35 —0.0000000000 0000000000 0000023606 1902449928 7287343450 7354275310 0792641355
36 0.0000000000 0000000000 0000018649 8294171729 4430718413 1618786668 9894586842
37 —0.0000000000 0000000000 0000002218 0956242071 9720439971 6913626860 3797317795
38 0.0000000000 0000000000 0000000129 7781974947 9936688244 1448633059 4165619499
39 0.0000000000 0000000000 0000000001 1806974749 6652840622 2745415509 9715185596
40 —0.0000000000 0000000000 0000000001 1245843492 7708809029 3654674261 4395121194
41 0.0000000000 0000000000 0000000000 1277085175 1408662039 9020667775 1124647748
42 —0.0000000000 0000000000 0000000000 0073914511 6961514082 3461289330 1085528237
43 0.0000000000 0000000000 0000000000 0000113475 0257554215 7609541652 5946930639
44 0.0000000000 0000000000 0000000000 0000463913 4641058722 0299448049 (0795222846
45 —0.0000000000 0000000000 0000000000 0000053473 3681843919 8875077418 1967098933
46 0.0000000000 0000000000 0000000000 0000003207 9959236133 5262286123 7279082794
47 —0.0000000000 0000000000 0000000000 0000000044 4582973655 0756882101 5903521246
48 —0.0000000000 0000000000 0000000000 0000000013 1117451888 1988712901 0584943899
49 0.0000000000 0000000000 0000000000 0000000001 6470333525 4381388681 8259327906
50 —0.0000000000 0000000000 0000000000 0000000000 1056233178 5035812186 0056107153




