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Image of long bit computation ( Fixed decimal, 4 place denary )

Example of multiplication : 1.23456789  x 3.45678901

1. 123456789
3. 145678901

3

703595

210367
4567
107019615
3100|5363
8901
208712845
6042|8889

4. 1267640714250 |8889

Image of subtraction

Example :

3. 89123762—1. 27354622

=3. 89123762+ (-2+0. 72645378)
4. 61769140 -2

=2. 61769140

Division is replaced by multiplication:

1

1l —=x

00 k
:kgo(lerQ) (lz] < 1)

o0

o=l (1—|—x2k) (z] < 1)
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1) [s this number eXp{ 163} an integer?

The said value is approximately — 640320.000 by a personal calcu-
lator. In this case computation is based on approximate expressions
with finite significant figures, say 14 places.

To avoid handling sufficiently large numbers compared with unity,
let us seek 1/500000 of the said value.

For this purpose, it is necessary to compute, with sufficient long dec-
imal bits, the following

V163
d 5 — 10500000 (1)
Note that
163 13 6
=5\ T 2
3 3 169
[n 500000 = 21n1000 — In 2
1000
= 2In——+191n2
1024
125
= 2ln— +191n2
n128—|— 91n (3)

7 itself can be easily computed using the expansion formulus of the
arctangent up to the 10000 significant figures. Computation for v
can be based on the exponential function and the logarithmic func-
tion, or else the following binary expansion may be used.
1

(o) =14 ST - )} (fel <1 (4)
For the logarithmic function the following holds:

1. 142z = 1 2]

—In =
2 1l—x iZo2k+1

Az < 1) (5)
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For the exponential function the following holds:

o ]
expz =14 3 —a" (6)
n=1 T..

P.S. 7 is computed through

1 1 1
7= 16tan" (—) — Stan~ (—) — 4tan™! (—) (7)
4 38 7
tan™! = § ! g § ;xlln_l (|| < 1) (8)
n=14n — 3 n=14n —1
The value of Eq.(1) becomes
0.2473599529731777904259779343200380071024 - - - (9)
V163
The value of the expression exp (ﬂ — In 500000) 1S
1.280640000000001209727470098032 - - - (10)
163
Thus the original expression exp (ﬂ 3 ) 18
640320.000000000604863 - - - (11)

That is, the said value is different from an integer. By the way

exp (mv/163) = {exp (m/@/g)}3 ~ 262 - - - 743.999999999999 .

2) Is this value sin (L

- 2) a ( fine ) rational num-
an
ber?

On a personal calculator, it looks like

0.299377455 (12)
0.200300400 - - - = 10% 3° 7103
n=2
2 . 0.2 0.0001
=107 | = + (13)
l—z  (1—x)?|, —19-3 0.999  0.9992

4
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0.09900770055 - - - = 11 3= (11 — 21) 1073
n=1

121z 22X 1073 ~ 0121 0.022 (14)
Cl-z  (1-x)],—193 099 0.9992
If it is assumed to be a regulative number, say ¢, then
0.221  0.078
= 15
¢ 0.999 - 0.9992 (15)

Since 999%/3 = 377 x 3°, the length of recurrence of ¢ in the decimal
expression is a divisor of 37 X 36 x 31 x 2 = 215784. Instead we shall
check whether

tan ( 7T ) (16)

T —sin~! ¢

7
is equal to 2 or not. Since actually —— > 1, use is made of
T — sin
the following identity:
1+ tan (—W_l— — E)
T T—s1in
tan - 1 — ¢ - (17)
T —sin " ¢ l—tan( m _E)
m—sin ! 10 4

tan (7r — s7iTn_1 i 7T/4) = ((”SI; - E) (18)

In adition to this

sin” " x =
n=0 (2n + 1)(2n)!!

Finally the value of Eq.(16) becomes
2.000000018157 (20)

$2n+1 (19)

That is, the said value is diferent from a fine number ¢.

3) How to compute wisely y(Euler constant)
= lim (1 + % +--- 4 % — In n) It is still not yet known whether ~y

5
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1s a transcendental number.

After computing up to n = 10™, the constant will be determined
roughly within m digits. Let us try to use an identity
o 1 (2
= — § — t_l - - } d 21
7= x{ﬂCO xr —exp(—x)pde (21)

which 1s identical to

I TR 2

A part of the integral

1 1

11
/0;{l—exp(—x)}dle—2.2!%—3.3!—--- (23)

is easily numerically evaluated to give

0.79659959929705313428367586554252408007320662934683 (24)

The remaining part /01 exp(—1/z)/xzdx is evaluated using numerical
integration based on trapezoidal formula. If the interval [0,1] is
equally divided into 100 parts, then the integral is roughly

0.219383934396 (25)
so that

v = 0.577215664901 (26)
4 ) Numerical computation relating to prime num-
bers

¥ Y —— = In((4)

= In
P n=1 npt"
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where summation on p stands for summation over all primes. The
value of the left hand side up to the prime number 27449 is

0.07910987306733410424861410929863336791714086741178 (28)

On the other hand, the right hand side of Eq.(27) is approximately
( by computer )

0.07910987306733385 (29)
and due to computation of long bits

0.07910987306733562976522747688281922969309664 738697 (30)

T

5) [s this value tan( - ) a ( fine ) rational
2tan™" 2
number? < Case 2 >

The approximate value is
652732772 (31)

and its supposed value ¢ is given by
8.12 1.6
¢ =

0.999  0.9995
8120 3200
= — (32)
999 1999
In this case we will check whether the following expression
7
tan | ——— 33
o (Qtan_l gb) (33)
is equal to 2 or not. Actually

( m ) cos ) + sin
tan [ ——— | = ,
2tan~! ¢ cos ) — sin Y

(34)
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where

W =

1 T

1 — %tan_1 (%) 4

Then Eq.(33) is evaluated to be

(35)

1.99999999966105890779281183756565015734373318117721 (36)

which is different from 2.

6) Fine number?

tan {g/eXp (w 1118) } (37

This value can be computed as follows:

_cos {% (1 — e_¢)} (33)

the said expression) =
( P ) sin{%(l — e_¢)}

1
m/ 11

117 /118/121
118 1. 239—-23
—— = exp (— In ) (40)
121 2 23943

The result is

e

22.03030303875326265709038596862305698 (41)



