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Fig. 1 The flow chart of iterative method
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Tab. 1 The numerical results and theoretic values

of complete elliptic integral of the first kind

k? BAR I DE B4 /A= IS AH

0.0 1.57079632679489 1.57079629164380 1.57079632679489
0.1 1.61244134872022 1.61244131203884 1.61244134872022
0.2 1.65962359861053 1.65962355972763 1. 65962359861053
0.3 1.71388944817879 1.71388940659452 1.71388944817879
0.4 1.77751937149125 1.77751932662720 1.77751937149125
0.5 1.85407467730137 1.85407462881582 1.85407467730137
0.6 1.94956774980603 1.94956769686128 1.94956774980603
0.7 2.07536313529247 2.07536306832756 2.07536313529247
0.8 2.25720532682085 2.25720523490900 2. 25720532682085
0.9 2.57809211334817 2.57809209225525 2.57809211334817
0.92 2.68355140631523 2. 68355115184957 2. 68355140631523
0.94 2.82075249675587 2.82075181583637 2. 82075249675587
0.96 3.01611249247765 3.01611254333101 3.01611249247765
0.98 3.35414144569916 3.35414211899544 3.35414144569916
0.99 3.69563736298987 3.69562978412724 3.69563736298987
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Tab. 2 The numerical results of Jacobi elliptic

functions snyu,cenp and dng when £

takes different values

k? snK(k?) enK(k?) dnK(k?)

0.1 1 0 0.948683298050514

0.3 1 0 0. 836660026534075

0.5 1 0 0.707106781186547

0.7 1 0 0.547722557505165

0.9 1 0 0.316227766016834
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Tab.3 The numerical results of Jacobi elliptic

functions sny,cnp and dnpg when £ = 0.1

” snp cnp dnp
0.1 0.099816867185991 0.995005825623737 0.999501705502556
0.2 0.198539719995694 0.980092842328742 0.998027152916394
0.3 0.295098124304370 0.955466952349501 0. 995636334061390
0.4 0.388467294050245 0.921462512234372 0.992425975146423
0.5 0.477687300072390 0. 878529933098213 0. 988524903244706
0.6 0.561878379595889 0.827219853813179 0. 984088039076926
0.7 0.640251706645456 0.768165185450096 0.979289423619881
0.8 0.712115422551563 0.702062408169109 0.974314714297398
0.9 0.776876146860919 0.629653438359969 0. 969353570810905
1.0 0.834036546189630 0.551709198418944 0. 964592299348283
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Tab.4 The eigenvalues of F when

K= 0.1,0.2,-+,0.9

B =0.1 K =0.2

K =0.9

—0.40113519683899 — 0. 50360938808403

1.11817280714608
5.57275463156720
12. 9968114683001
23.3910966637519
36. 7553108819374
53. 0891855472818
72.4005494461865
94.1440964687879

1.45431992882768
7.26563005398961
16. 9510775146309
30.5109020630665
47. 9450048592368
69. 2533349093184
94. 4382260045577
123.159671376306

—0.94917702738784
2.84703734836120
14. 2351865143361
33.2154351220659
59. 7877831803828
93. 9522306855400
135.708777636844
185. 057424114615
241.995371566203
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The high precision numerical calculation of Wangerin

function N}, (v) based on Cap-cyclide coordinates

HUANG Hua", Qihan + Hezier, SONG Yan-ping, Nurgul * Eli
(School of Mathematics & Physics, Xinjiang Agricultural University, Urumgi 830052, China)

Abstract: In Cap-cyclide coordinates, the Wangerin function N}, (v), which is eigenvalue function, in-
cludes complete elliptic integral of the first kind and Jacobi elliptic functions. To get the high precision
numerical solutions of Wangerin function N), (), firstly, the iterative method is applied to take numeri-
cal calculation in complete elliptic integral of the first kind. The numerical results are as accurate as theo-
retic values. Secondly, we carry on numerical calculation with the identical equations of Jacobi elliptic
functions, and the number of numerical solutions’ significant digits is up to 14. Then, based on these
results, we procure the high precision numerical solutions of Wangerin function NI, (v) upon these two
steps. The result provides the theoretical basis for further research on convergence and stability of Wan-

gerin function N}, (v, and shows that it is very useful to practical engineering.

Key words: numerical calculation; Cap-cyclide coordinates; Wangerin function; complete elliptic integral

of the first kind; Jacobi elliptic functions



