This program napierlog is used for calculating Napier's three tables and his small table (Times
Table). It uses the library of mpfr, being written in C language. It is somewhat the implementation
of procedures in Denis's paper "Napier’s ideal construction of the logarithms", which can be

download at https://locomat.loria.fr/napier/napier1 619construction.pdf.

MPFR
You need install the latest version (mine is 4.2.0) of MPFR before compiling this napierlog

program. The website is https://www.mpfr.org/, and installing steps can be found at
https://www.mpfr.org/mpfr-current/mpfr.html#Transcendental-Functions.

IDE

The napierlog project is created using a C project wizard in Eclipse IDE for C/C++ Developers,
with version of Oxygen.2 Release (4.7.2). Yet this program is so simple that you can edit it in any
code editor.

0S & GCC
My linux version is 3.10.0-327.e17.x86_64, and gcc version 4.8.3 20140911 (Red Hat 4.8.3-9). Yet
you can use any higher version.

Code annotation

This program is heavily commented for beginners who can easily understand each row. Only one
point needs to be explaind. When initializing mpfr t variables, mpfr set str is employed rather
than mpfr_set d. This is due to the fact that if we use mpfr_set d (r, 0.9999999, MPFR_RNDD),
it will produce:

9.9999990000000005263558477963670156896114349365234375000000000e-1,

but if we use mpfr_set_str (1,"0.9999999",10,GMP_RNDN), it will produce:
9.9999989999999999999999999999999999999999999999999999999999970¢-1,

the latter will win a little bit more accuracy.

Thank Denis for discussing about this optimization.

Output example

The 20 decimals are rounded for outputing, yet you can easily change it.

For Napier’s Table 1:

i, a[i], nlog_a lower bound, nlog a upper bound, nlog a avg
1,9999999.00000000000000000000,1.00000000000000000000,1.00000010000001000000,1.0000
0005000000500000
2,9999998.00000010000000000000,2.00000000000000000000,2.00000020000002000000,2.0000
0010000001000000
3,9999997.00000029999999000000,3.00000000000000000000,3.00000030000003000000,3.0000
0015000001500000
4,9999996.00000059999996000000,4.00000000000000000000,4.00000040000004000000,4.0000
0020000002000000

For Napier’s Tabel 2:


https://www.mpfr.org/mpfr-current/mpfr.html#Transcendental-Functions
https://www.mpfr.org/
https://locomat.loria.fr/napier/napier1619construction.pdf

1, b[i], nlog_b_lower bound, nlog b_upper_bound, nlog b avg
1,9999900.00000000000000000000,100.00049500333301274876,100.00050500333403725169,1
00.00050000333352500023
2,9999800.00100000000000000000,200.00099000666602549752,200.00101000666807450338,2
00.00100000666705000045
3,9999700.00299999000000000000,300.00148500999903824628,300.00151501000211175507,3
00.00150001000057500068
4,9999600.00599996000010000000,400.00198001333205099504,400.00202001333614900676,4
00.00200001333410000090

For Napier’s Tabel 3:

i,c[i][j],nlog_c lower bound,nlog c upper bound,nlog c avg

0. column
0,0,10000000.00000000000000000000,0.00000000000000000000,0.00000000000000000000,0.0
0000000000000000000
1,0,9995000.00000000000000000000,5001.25016677042127784654,5001.250666875553777633
13,5001.25041682298752773984
2,0,9990002.50000000000000000000,10002.50033354084255569309,10002.5013337511075552
6627,10002.50083364597505547968
3,0,9985007.49875000000000000000,15003.75050031126383353963,15003.7520006266613328
9940,15003.75125046896258321952
4,0,9980014.99500062500000000000,20005.00066708168511138618,20005.0026675022151105
3253,20005.00166729195011095936

For Napier’s Small Tabe (Times Table):
times,nlog_avg
2,6931471.80561769037722788673
4,13862943.61123538075445577346
8,20794415.41685307113168366018
10,23025850.92999524762883799471
20,29957322.73561293800606588144
40,36888794.54123062838329376816
80,43820266.34684831876052165489
100,46051701.85999049525767598942

ENJOY IT!
Peng Sun
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