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Numerical Integration Method by Power Series
Hidekazu Kanke and Hiroshi Hirayama

Kanagawa Institute of Technology

0 The arithmetic operations and functions of power series can be defined by Fortran, C++ and
C# language. The functions which consist of arithmetic operations, pre-defined functions and
conditional statements can be expanded in power series. Using this, the numerical integration can
be carried out at the same efficiency as other effective numerical integration method. Especially
the numerical integration of which the integrand has some singular points near the integration
path can be carried out very effective and easily. O
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1: #include "power.h"
2: power f(const power x)

3: {
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4: return 1/(1+x*x) ;

5: }

6: void main()

7: {

8: double s ;

9: power X,y ;

10: x=power(0,1) ; //x=00 x0O0O0
11: y=f(x); 0 00O //x=00 £000
12: y=integrate(y);//0000

13: s=eval(y,0.3); //000000
14: x=power(0.3,1);// x=30 x0O00O
15: y=f(x); //x=300000
16: y=integrate(y); // yO QOO

17: s+=eval(y,0.7); // 000000
18: cout << s << endl ;

19: }
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power func( const power& x )

{
return (5%x-1)/(x*(x*x-3)-2.001);
}
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power func( const power& x )

{
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00000000000 0000D00D00 6 657 | 5.74e-12 2.381
0000000000 D000DOO0O0DOd 7 370 | 7.96e-13 1.374
000000000000 00O0D0OO0ooo 8 242 | 9.39¢-12 0.938
ooooo 9 174 | 6.93¢-12 0.702
10 133 | 7.28e-12 0.557
power func( const power& x )
11 107 | 1.87e-11 0.454
{ 12 90 | 2.62e-12 0.400
power ex = exp(x) ;
power 10 = 1.4%ex-10 ; 13 77| 7.82e-12 0.351
return (ex*ex*elOxel0)/(ex+2)* 14 67 | 8.6le-12 0.321
pow(7.8*ex/(ex-0.9),1.0/3) ; 15 60 | 1.85e-12 0.294
} 16 55 | 2.38e-12 0.282
17 50 | 1.07e-12 0.263
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gboobogoboopoobobobobobobo 19 43 | 8.48e-12 0.236
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00000000000 DO0O0OoDooooDo 7 1117 | 9.07e-13 5.617
00000000000D0OO0D0 3000000 8 705 | 4.49e-12 3.691
0000000000 D00D00O00oooo 9 497 | 1.90e-13 2.686
000000000000 000000000 10 375 | 4.10e-13 2.105
oooooDoooo 11 299 | 1.47e-12 1.693
0 12 247 | 2.91e-13 1.434
0 13 211 | 3.25e-13 1.267
0 14 183 | 2.08e-14 1.130
U 15 163 | 1.57e-12 1.038
u 16 147 | 7.72e-14 0.977
U 17 134 | 1.25e-12 0.900
0 18 124 | 2.09e-12 0.862
0 19 115 | 2.42e-12 0.824
0 20 108 | 1.08e-12 0.778
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00 |D00 |0000 |00 (msec)
3 6574 | 4.86¢-10 43.469
4 870 | 8.17¢-13 6.652
5 210 | 5.79¢-12 1.831
6 97 | 2.87¢-12 0.969
7 57 | 1.31e-12 0.641
8 37 | 2.69¢-12 0.473
9 27 | 1.52e-12 0.382
10 21 | 1.67e-12 0.328
11 18 | 1.65¢-12 0.313
12 15 | 1.62e-12 0.290
13 13 | 1.59¢-12 0.275
14 12 | 1.62e-12 0.279
15 11 | 1.62e-12 0.275
16 10 | 1.58e-12 0.271
17 9 | 1.52-12 0.267
18 9 | 1.60e-12 0.290
19 8 | 1.49e-12 0.279
20 8 | 1.54e-12 0.294
5 000

00000000 TaylorOOODOODODO
goooobooboooboobobooooo
gboboooboobooobooooobooo
gbobooobooboooboobooboooo
gooooboooooooobooooboooon
gbobooobooooooooboooobooo
gboboooboooobooooobooobooo
goobooogooboo

gboboooboooboooooboooboog
gooooboooooooobooooboooon
gobooooooo

O Taylor O0D0O0OD0OOCOOOOOCODOO
gboboooboobooboooooboooon

gbobgoboobooooboobooooobbo
gboooboooobooboobooliboo
oboooboooooooooooboon
goboooooooooooboooooooo
gbobgoboobpoobooooobobobo
gboboboopooooboooobobobo
gbooooOooooooboooooao

oood

[1] P.J.Davis P.Rabinwitz(0 00 0)0 00
00000000000000000000
1981

[2] Ellis.A.and Stroustrup B.,The Anno-
tated C++ Reference Manual, Addision-
Wesley, 1990

[3] Henrici P.,Applied and Computational
Complex Analysis, Vol.1, Chap.1, John
Wiley & Sons, New York,1974

[4 00 00C++000000000000
0000000000000000000
00 0 vol.5, pp. 257-266 (1995)

[ DOOUOO0O0O0OO0OOTaylor OO O OOOO
gdbooobooooboooooooooo
0 O vol.12, pp. 1-8(2002)

) 0000000000 00000000
0000000000000000000
00000000000 Vol 2, pp. 193-
206(1992)

[7] Rall,L.B,Automatic Differentiation Tech-
nique and Applications, Lecture Notes
in Computer Science, Vol.120, Springer-
Verlag, Berlin-Heidelberg-New York,1981

01120


研究会Temp 
－112－




