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On bound of a large number annihilating a small number in addition
operation of two numbers with same sign: numerical experiment

CAO Jing"?, LI Jianping'
(1a. Institute of Atmospheric Physics, 1b. Graduate University, Chinese Academy of Sciences, Beijing 100029, China;
2. College of Science, Tianjin University of Technology, Tianjin 300384, China)

Abstract: Through a lot of numerical experiments, the data of the bounds of a large number annihilating a small number
in addition operation of two numbers with same sign under single and double machine precisions are obtained. By analyz-
ing the experimental results, piecewise linear approximations of the bounds have been established. The approximate func-
tions show good performances when comparing with the exact results in numerical experiments. Moreover, based on the

results under single and double machine precisions, generalized approximate function for any given machine precisions

has been deduced, which can be conveniently applied in practical numerical computations.
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Fig.1 A versus C, and Ig A versuslg(C,/A), under
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Tab.1 Linear relationship between Ig(C/A ) and Ig A, when
A €(107%,10%), under double machine precision

X [l 2 TR A AR R X ] 4 TR AT X XE RS
(1g 4,1g(C,/4)) (g A,1g(Ci/a)) KE BesE
(-1.806,-15.955) (-1.505,-16.256)  0.301 -1.00
(-1.505,-15.955) (-1.204,-16.256)  0.301 -1.00
(-1.204,-15.955) (-0.903,-16.256)  0.301 -1.00
(-0.903,-15.955) (-0.602,-16.256)  0.301 -1.00
(-0.602,-15.955) (-0.301,-16.256)  0.301 -1.00
(-0.301,-15.955) (0.000,-16.256)  0.301 -1.00
(0.000,-15.955) (0.301,-16.256)  0.301 -1.00
(0.301,-15.955) (0.602,-16256)  0.301 -1.00
(0.602,-15.955) (0.903,-16.256)  0.301 -1.00
(0.903,-15.955) (1.204,-16256)  0.301 -1.00
(1.204,-15.955) (1.505,-16.256)  0.301 -1.00
(1.505,-15.955) (1.806,-16.256)  0.301 -1.00
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Tab.2 Comparison between E’A and C, for random,

under double machine precision

A BEHBER C, BAEC,
1.00 1.109 x 107 1.109 x 107
16.13 1.776 x 10°¢ 1.774 x 10°%
282.60 2.839 x 107 2.838 x 10™
3596.00 2.269 x 102 2270 x 1078
7.92x 10° 4.653 x 107" 4.645x 10
1.00 x 10 8.670 x 10°* 8.670 x 10
3.45x 10° 2.167 x 10™° 2.168 x 10
5.88 x 1079 3.383 x 102 3.388 x 10
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Tab.3 Comparison between c, and ¢, for random, under

single machine precision

a BERRER .. MEHEe,
2.00 1.191 x 107 1.191 x 107
35.16 1.906 x 10 1.905 x 10°¢
789.24 3.049 x 107 3.048 x 10°
8981.00 4.879 x 10* 4.875 x 10*
321x10° 1.561 x 10? 1.560 x 102
1.00 x 107 5.808 x 107" 5.821x 10™
9.28 x 10~ 2.908 x 10™ 2911 x 10™
1.47 x 107 4542 x 10 4.550 x 107
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