Hand calculation number ¢

For most people who do programming and use the extended math package like the one called
“GNU Multiple Precision Arithmetic Library” or others which is available with many different
programming languages you cannot do the correct decimal calculation with the digits in error,
try it and check your results with mine? The problem with the GNU is that it is binary and not
decimal like humans use and the calculation extends beyond the required accuracy, you can not
set it to say 98 digits you can print a set number of digits from more. For your information I
have calculated PI to 100 digits by hand it took 108 pages and that result agreed with the results
of my PI program which has the same core program as my “e” program. A good example of the
problem can be seen at the web site “mathforum.org/dr.math/fag/faq.e.html. Note when doing
hand calculation you do not round up the value as they did in the example 13 times. You just
simply truncate the answer as this works to your advantage, if you want to expand your
calculation in the future you do not reinvent the wheel and start all over. In the above mentioned
example they did a 25 digit calculation and ended up with an answer one unit above than it
should be and said it was correct. There were 13 terms that were rounded up by one unit and the
extra unit also came in the last calculation which placed the total over the correct value. Their
value was "2.7182818284590452353602875" and should have been one unit less at
"2.7182818284590452353602874"; by the way the 26™ digit is a 7 which would cause a round
up only if you know the extra digit. Because the answers were round up by one unit they must
have had extra digits beyond the 25 digits before the term was printed which is very common
when doing extended math calculation. In the last division they had a value of 16 and it needed
to be divide by 25 which should have been a 0 for 25 digits and not the incorrect answer of 1,
yes if you do extra digits which allows you to do auto round up the answer would become a 1.
The same effect was in the 22 digit answer which was their goal for doing the calculation; it
ended up being rounded up by 1 unit in the last digit too. This is what I am talking about in a
hand calculation you do not have the next digit to work with so you cannot round up and should
never do. If you create a program it needs to have the same results as a hand calculation would
do. The following listing is the values they should have produced the +1 at the end of the 13
lines is where the round up should have not occurred. As a justification of my statements, when
William Shanks published his 707 digits of his 709 digits calculated value of PI the last two
digits that were dropped was 92 and he did not use them to round up. For his 609 digits he also
dropped the last two digits which were only 08 which had no effect. In his book he listed all the
terms for his 530 digit calculation of PI and he also did not round up the terms. I can think of
two methods that may just work correctly if some one with extended math package would like
to try it.

I did the following hand calculation for 25 digits in 3 hours; it took seven pages for the total
calculation. I have placed the scanned pages on my web site for your viewing at
“engert.us/erwin/miscellaneous/Hand calculation number e.pdf”. In a similar location my 20, 40
and 100 hand digits calculation of PI can be found at the more general location
“engert.us/erwin/miscellaneous.html”

1/0! =1.00000 00000 00000 00000 00000


http://mathforum.org/dr.math/faq/faq.e.html

1/1! =1.00000 00000 00000 00000 00000
1/2! =0.50000 00000 00000 00000 00000
1/31 =0.16666 66666 66666 66666 66666 + 1
1/4! =0.04166 66666 66666 66666 66666 + 1
1/5! =0.00833 33333 33333 33333 33333
1/6! =0.00138 88888 88888 88888 88888 + 1
1/7! =0.00019 84126 98412 69841 26984
1/8! =0.00002 48015 87301 58730 15873
1/9! = 0.00000 27557 31922 39858 90652 + 1
1/10! = 0.00000 02755 73192 23985 89065
1/11!'=0.00000 00250 52108 38544 17187 + 1
1/12! = 0.00000 00020 87675 69878 68098 + 1
1/13!=0.00000 00001 60590 43836 82161
1/14! = 0.00000 00000 11470 74559 77297
1/15! = 0.00000 00000 00764 71637 31819 + 1
1/16! = 0.00000 00000 00047 79477 33238 + 1
1/17! = 0.00000 00000 00002 81145 72543
1/18! = 0.00000 00000 00000 15619 20696 + 1
1/19! = 0.00000 00000 00000 00822 06352
1/20! = 0.00000 00000 00000 00041 10317 + 1
1/21! = 0.00000 00000 00000 00001 95729
1/22! =0.00000 00000 00000 00000 08896 + 1
1/23!'=0.00000 00000 00000 00000 00386 + 1
1/24! =0.00000 00000 00000 00000 00016
1/25!=0.00000 00000 00000 00000 00000 + 1

e =2.71828 18284 59045 23536 02862
This is the correct sum that they should have produced if they were doing the work correctly
and matched these 25 digits with the 12 unit error in the last digit.

See my hand calculation for 25 digits for the number “e”.



)
hZ
XA N\
75 N
mlﬁ / b QV,/... »
hl7 N —Z A
b7 . N\ F Xl S
(dA \ L e
w\w /] w.r /./
Zi € 3 X
= Z P —
3 2| 9] 4
77 % A Z 31 5
[ 71 <9/
Tt p@ (5 S/ B4 (22148 617 900 (L3 875
EHoo ) | N 3,172 {
T — 2223 | 8¢lol L (L
A7 ) L ERNZIRY
7T e " =
- \m CFis e [ Fer s | S %0 7323 S0 51
fR356 | 5555 | G5 532538
—v7 FZ 338 | BBBEE GEZZL BABB 3 ;ﬁtm_ Ed
WW“ 71 ¢h L£EZEL| 3 ZEZE|FSEEE| LL2€C| £2 80 K
140 . 922) | Z7777 (57999 | 929297 77740 A
= Wﬂt/v 42 ww\\ww Q.N\N MN 7997 wwsww\ m
2 P o Pdp | 7 (4 2498 A
7T : CPPPI| ¢o & O2000 | COP00 | @ POIP|T ]
p g - ATIT G &N\QN%Q PPZPP o PP | g 0¥H |1 @
Q&M S 1 € zaed| wer ¥ |[ever€2 Rev227 | T 22l

\ b\ek -



\
VALY
. .\‘,c\l\

-+
32 LA
[44 , rS
33 24
|$, 3
7% FIE
R r &4
Y RA ag3
{2 $H
6 £9 :
717 4« 2
A1 A
X 73
7 X
™ Ll
Y R4
35 2|
¢S [ ¢
2% 2]
T k4
7 o3
53 -
7 A 1
1] [4 k-
i1 81 ¢
77 £9
7 29
= 2k
2 3 13
X Sh
=7 a
d.\w ’ . . m\\
$3 053 L 272 261 §&| $SZT | L 0 b4
Nnmjmwlﬂm.muwm 80125 es2 . S S—— amw I
: XIS { -1 ‘Raeq04
lu...d@hlé 0 |8-584&|zzblc|lLdsSle ,

-7 U\QK



D¢ 01 [T
L1t $01 b
bt 7L )
/b ho L
BL R {A b I
11 ..MM\ Q) 3
2b g ; b
K] Uon %4 $ 4
| 20 ( 97t AT 7
! %_ v 2 | T
I'Y; 25 el X ) X
6L Ll
£1 A
KA )
9T XA
87 A
a7 7
910 ,
&7 7 b
33 B ol
&8 &Q !
h . RIK
hol ZlZ
2301 £2
X3 °7
eh 29
z[L X
72ls0 T
L ({4
27T g
'/ h?
787 e
3z 27
I 2 21
ZT X3
B60 29 [2LD 67 |FL Tls| o L e\ (L3721 |FFASEE| 80138 g5 |2l
[ 21 22 2€R €/ 26 %02 [ Béan?| 2L2E7| 7198 |ox




azi 021 ot
SL1 9 21 b
T Z 11 3
S Sk 3
- 2 h 7
Ry 7 K]
wu 9.5 F
3 S/ <k
»hb ac .34 T
2z 7 91 <1 IR 1
EEX t IA S X 57X
ﬁ,.w~ 9 €1
? 2
&7 w».
ool EXIR
Z221 0|1
K] %
(4 3 w4
I A wu.
2l A L1
7 (A
0! ¢
<S4 ol
;wwa mﬁ:
,2” w«w "
- !
AZ| b {
g7 253
Ll ! b
o7 w/q
Py A 57
b At
Lb 27t
. .- Se7 . R ‘
oL eIRL (gl ATl o3 771 28 (782 EA [T T [1 LRI
EFYEREIXEATAV Y Y4 ez L | eISALOL AT

A e N«o\



<X
R S
1
L wlm,_
79 201
L ab
2 i
57 =
2| ¢ 7%
21 & 21
291 L) X
521
Y /1
RZ 371
4 20 b L1
T | EY)
_S 2} 4
27 (ol 7¢
F4KA 8l - X3
35 (L 82 | _Sh 1733 L3/ 2h
=5 16502 67957 =
L Z 5
i h 4
o 77
21
25
{ o
22
Z L
21
k4
2]
6l
21 ¢ 1
1 2| N
hE
BT LM bl L 7 L1151
€A 522 | S\ VS| 2 b52¢¢€

by T Lyl




011 /LA Jbi a1 ]
b7 L 3T 1 L1 [N
2 {7 g1 | 51 | &
2 I AL 4 i Y
ZZ1 7 z1 | k17 ”
0 N 3 9 J b kI
77 {7 s £
4 h Zh 2t T
T2 /Z . bl 1
77 X L X[ skl X
_7
A AL
w\wm
21
S £ )8¢ YA
9% 71 ‘ \mm
b S 5
o ! % a}
Lo 168 1 b
J525 [_F<z 5] L1
285 A : =
Z 1 .km 22 1
2 €1 4N Al
yiy Z.357 oZ| [ -
\Wa\ Y/ R &M
T2 02 . &
727 AEX .14
Zh 1 _q\.mw : :mn; -
PE AL, _fZZ [ Z1zol| A [T % 071 51777 (b
£58 . IYEX T 1N — 58901 228
2 l£€al Vh Q2

7 *%%)



A XTI AT AR I AR B XS Y BT 31T

2
79 ¢
7% %
bLL50
1< 7¢91
Z 5890
93207
EAFTY T
FYE&YE] h
AKX h9 L
VAR A gLkTI
9722 007 ]
m.wamav SL7L3| a2
gTE7hA 588 80775 Q5T
T I06 8| 58% £ Z| T ET7TEL| ST
75206 |6336¢| 126 1TE| L3547
PSR RICITEX \Qﬁmwzfg\m} 2z
LS 721/~ 262214 8 7t RE b1
7-0 | swaa |l +#57'Y € G555 $54356|SF75 56| fscga| $931L
REIIEY ICIIINEF IR EE AN Y
'

Z \\Q\



