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Abstract: Fractions which consist of the small number called under the various names are calculated for a
fraction just as it is. There is a way to avoid numerical calculation of the big number of figures and calculate
highly precise calculation efficiently.

This method is callded Reduction of Series Method, Divide and Rationalize Method and Binary Splitting
Algorithm (BSA way and dichotomy). The basic principle of these methods is same.

When 7 is the calculation precision, the calculated amount is O(n(logn),®) and the way to have a calcula-
tion possibility at high speed by these calculation methods. It was checked about a possibility of the general
numerical value calculation as well as the calculation of the specific numerical value.

Elementary transcendental function of the numerical value of the various precision (exponential function)
was calculated and its validity was checked using these way. BSA way isn’t also so effective in a calculated
case to about 400 digits of decimal number for 1 digit of numerical value. When it’s calculated more than
5000 digits, the exponential function of the number to which it was given by less than 40 digits of numerical
value is very effective.
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% 1 Computing Time of n! (msec)

n | GEHEFEE | BSA M | MER LK
100 0.015 0.024 0.650
200 0.043 0.048 0.893
300 0.103 0.074 1.400
400 0.189 0.102 1.860
500 0.309 0.129 2.391
600 0.460 0.163 2.827
700 0.643 0.194 3.315
800 0.860 0.228 3.765
900 1.111 0.259 4.290

1000 1.398 0.292 4.792
2000 6.275 0.648 9.676
3000 14.183 1.120 12.664
4000 26.126 1.632 16.007

% 2 Computing Time of e® (msec)

G W BSA ik | j#@H /BSA
128 0.03461 0.06430 0.53829
512 0.21180 0.17470 1.21237
1024 0.65871 0.33585 1.96129
5120 18.39282 2.27632 8.08008
10240 70.72436 4.83528 14.62673
51200 728.94216 33.65989 21.65611
102400 | 2238.97991 76.79892 29.15380
204800 | 6817.69679 | 169.65524 40.18560
% 3 Computing Time of ¢3-14159265 (mgec)
ARG R WHFE BSA ¥ | i /BSA
128 0.03400 0.12965 0.26221
512 0.21195 0.44357 0.47783
1024 0.65268 0.87370 0.74703
5120 18.07117 6.00592 3.00889
10240 69.86567 13.38563 5.21945
51200 723.98416 83.20254 8.70147
102400 | 2237.19166 | 188.50146 11.86830
204800 | 6778.46393 | 417.92320 16.21940
=4 Computlng Time of 3-141592653589793238-+ (156c)

AR HEHA BSA # | iliH/BSA
128 0.03385 0.19073 0.17748
512 0.22279 0.85437 0.26077
1024 0.67070 1.90091 0.35283
5120 18.56865 16.00578 1.16012
10240 71.22502 39.02078 1.82531
51200 730.04855 240.74945 3.03240
102400 | 2236.41045 530.06423 4.21913
204800 | 6829.09573 | 1167.02072 5.85173
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