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Discussion about Selecting Parameters in Computing 7(z)
HiTtosHI YOsSHIDA,t HiISAYASU KURODA't and YASUMASA KANADA't

m(z) is “prime counting function”, that outputs the number of prime numbers less than or
equal to z. The definition of 7(z) is very simple, but the calculation of it is very difficult.
In this paper, we measure computation time on some parameters and find optimal parame-
ters. Using the parameters that are selected in computation of 7(10'1), 7(1012), and 7(1013),
we calculate 7(10'4), 7(10%), and 7(10'6). The order of computation time of z > 104 is

similarly equal to that of z < 1013
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n w(10™)
14 3,204,941,750,802
15 29,844,570,422,669
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17 2,623,557,157,654,233
18 24,739,954,287,740,860
19 234,057,667,276,344,607
20 2,220,819,602,560,918,840
21 21,127,269,486,018,731,928
22 | 201,467,286,689,315,906,290
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Fig.1 Li(z) — n(z) and R(z) — m(z)
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Table 3 Px and memory

k | pk P, | Memory
1 2 16B
2 3 6 48B
3 5 30 240B
4 7 210 1680B
5| 11 2310 18KB
6 | 13 30030 234KB
7117 510510 3.9MB
8| 19 9899890 74MB
9| 23 223092870 1.7GB
10 | 29 6469693230 48GB
11 | 31 | 200560490130 1.5TB
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Fig.2 Computation time at z = 10! [sec]
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Fig.3 Computation time at z = 10'? [sec]
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Fig.4 Computation time at z = 10*3 [sec]
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Table 4 Computaton time for 10** < z < 10!

z FTEIRERD [sec]
10! 2.6
10*2 11.1
1013 52.2
1014 256.2
10" 1189.1
10%6 5579.5

N e
. e
7

ulg/{{uo 10E+11  10E+12 1.0E+13 10E+14 10E¥15 10E+18

x

5 w(10° < z < 10'6) DOFBEER
Fig.5 Computation time of w(10° < z < 10%°)
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