The S‘l'.ortd of T

Robin Wilson

[3-14159265388979... |

"Tis a favourite project of mine

A new value of T ® assign.
T wouwld $ix it ot 3

For it's simpler, you see,
Than 314159,



Whet is 7T 7

T s :
* the ratio of the circumference of
o circle to iks diameter
C=zad = 27Wr (r = rodius)
* the area of a cirele of yvadiuns |
Azwr* sHI"s W
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How T wish T could calculate pi !

e R e T R B R

May T have a lovge container of coffee.
31 &4 \V S 9 2 6...

How I need o dnnk, alecoholic of
cowrse , aftwr all these lectures
Informing Gresham auddences...

3:'1Lb159265358979 ...

XEL 0 Oros & Meyag yewpetpee /
To KukMou pnkog Lve OpLoy
StapeTow [TMapnyayey apcBpoy
AWLpuvTOY /KaL OV @ev ovdewote
oNov/BynrtoL B« zﬁfuct.

3:14615926535897932384626....
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a time | stood pondering on circle sizes. The large
computer mainframe quietly processed all of its assembly code,
Inside my entire hope lay for figuring out an elusive expansion. Value: pi. |
Decimals expected soon. | nervously entered a format procedure. The mainframe
processed the request. Error. |, again entering i, carefully retyped. This iteration gave
zero error printouts in all-success. Intently | waited. Soon, roused by thoughts within me, I
appeared narrative mnemonics relating digits to verbiagel The idea appeared to exist but only in
abbreviated fashion-little phrases typically. Pressing on | then resolved, deciding firmly about a
sum of decimals to use—likely around four hundred, presuming the computer code soon halted!
Pondering these ideas, words appealed to me. But a problem of zeros did exist. Pondering more, solution
subsequently appeared. Zero suggests a punctuation element. Very novell My thoughts were culminated,
No periods, | concluded. All residual marks of punctuation « zeros, First digit expansion answer then came
before me. On examining some problems unhappily arose. That imbecilic bug! The printout | possessed
showed four nine as foremost decimals, Manifestly troubling. Totally every number looked wrong. Repairing
the bug took much effort. A pi mnemonic with letters truly seemed good. Counting of all the letters probably
should suffice. Reaching for a record would be helpful. Consequently, I continued, expecting a good final
answer from computer. First number slowly displayed on the flat screen—3. Good. Trailing digits appar-
ently were right also. Now my memory scheme must probably be implementable. The technique was
chosen, elegant in scheme: by self reference a tale mnemonically helpful was ensured. An able title
suddenly existed—"Circle Digits." Taking pen | began, Words emanated uneasily. | desired more
synonyms. Speedily | found my (alongside me) Thesaurus. Rogets is probably an essential in
doing this, instantly | decided. | wrote and erased more. The Rogets clearly assisted
immensely. My story proceeded (how lovely!) faultlessly. The end, above all,
would soon joyfully overtake, So, this memory helper story is incon-
testably complete. Soon | will locate publisher. There a narrative
will | trust immediately appear, producing fame.
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Muogo-bmi.o.n Value g_f_ T (c.18008¢)
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/ \ ratio of perimeter of
\ / hexaqon to Clreumdference
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_B_ Problem in Gtomzknj (c. 1650 BC)

Problem 48, Compare the area of o

circle and ks Clreumscribing squore.

-_r‘u carcle of diamebwr 9 Thﬂmdsﬂz‘l

! 8 setat S 9 setat
2 b setak 2 I8 sctak
&4 32 sckok & 36 setak
\ 8 64 sckak N8 72 setotk
81 setot
(d- &)
9




The Biblical Value (c.550 8c)

I Kings Vi1, 23 and TI Clwonicles 1V, 2
Also, he made o molten sea of ten cubcks
From brim 40 brim., round G, compass,
and Five cubits the heuiahh thereof ;
and o Line of thirty cubiks did
Composs (£ round about.

So W= 30/10 = 3,
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Rrchimedes
(c. 287 -212 BC)




The Value of 77

perimeter of unscribed 6-gon
< Curcumference of curcle
< peruncher of exscribed 6-qon

)

= double the number of sides:

6,12,24, 48, 96.
R rechimedes obtoined the estunates:
1o 1
3-.;-' £ 7 < 3.,

3.1,0%06 3.16286




Archimedes’ polyqons




Thndian values for T

= - S Y

330AD : 3T % 31416
Anyobheke (499 AD) :
RAd L & 100, mulbiphy by 8, and add 62,000,
The resulk is approxumakely te Clroumforence of
o circle with diomeker 20,000,

Se Tz 62832 4+ 20000 3 3.1416.

Brahmagupte (bt c.):
™ ~ Jio = 3162...
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z.l\.cm,a Hu\.g (100 AD) : W= Jro
Léw Hut (263 AD): T¥= 314189 3072

Zu Chanarhi (SOORD): W =3-1415926 2457
and T~ 355/n3




Using polyqons

Fihonacet vz 3.141818 qb sides
(Ttaly, 1200)

al - Kashe iy deciinal places
(Somerkand 1430)

A. PAnthoniszoon 335/yy4
(Dukeh, 16¢.) (3777120 > W > 333/106)

A . van Roomen IS M’W 100

metlleon
(Duteh, 1593) sides
Frangots Vitte 9 decimal places 3‘!3:.‘!6
d.p.
Ludolph van Canlen 20 d.p box 2™

(Dutch 1596,16!5) 35 d.p. sides




FRANGOIS ViETE
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TNy e ity

(1S40 - 1603)
e e o o iy

* ploneered
Umprovement on

¢ nsisted on ' dimension :
€.q. Cannot add Llines to areas
© Computed T 5 9 decinal places
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A(nY = orea of nesided polyqon

AlnY = nx orea (OAR) :n.*r’ $tn 26

250 cas®
Rl2n) = 2n, Zr* 50 ©

Se A(N) / A(2nY = cos &

Alse Al [ Alyn) = Aln) o« Al2n)
ALY Aryny

2 cos ©. cos Gy

,‘5;.-5.':.1 z Cos®.cos©/y .., cos 9/21;

A(2*n)

v Nzl 0:645°, cos®: /s
| wre Aty = 2¢2 ... .




g_g__k: Wallis's formula (1655)

Aree of kih strip is
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w 2 + 3* (1660s)
2+ 85*
2 %7
2+ 92
|, 3,18 195 94s i
J 1] ‘3 ’ 1‘ » :,-l.—q"l
Tr - 3 & _!___| J La.lsbt.rt
T 4
T (1767)
|+
292+

e
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3,22 333 35S 103943
T 106 1 23102
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! Tr is Urrokional  (net o Sraction)

Johann Heinrich Lambert (1767)

TS x s o rokional number (othe thano)
+then ton % connot be rational.

Se:

T§F tom 2 is votional, ther X must be

wrraktional (v 0),

‘ Bukt toan (7/4) = 1, which is rational :

SO T/, (amk hance 7) ts irvackiomal .




“ N toan B = &/
ek r 6= tan”"' (a/p)

ton T/ = 1, so tan' ()= /g
tan /6 2 '3, so tan”'('/y3)2 /6

2

l tan' (£) + tan™ ('/3)
=T/

ton"! ( ',3)

to”' ("2)




The series for tan x

This convermes veny slowly : 300 tems for
twe decimal %Ch of .

Tl et

s ‘-!- - (12) 4 (V2)° . (1!-91*"‘}
2 3 S Y

s L 03y, 3 | ocusy,
L - Y g
which Convevyes much foster,
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s 00
- { ¢ I uum’ g mm)‘ } places
Ewler (1764)

% & (Pl v’ (1)
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1712 De Lagny
1944 Veqe
1855  Rickter
189¢  Shanks

Q617 Fu-auon

100 places
127 places
16O places
SO0 places

T0T7 places
(Wreng from S274~

808 places




Euler's RBasel Problem (1930)

e = R o

Whet s the value of :

Lelsy... 2
2 16




Gauss's Cirele Problem

Let Pin) be the number of ways of
wriking n as the Sum of two Squares :

r(S¥=8: 5 :=(22)%(e1)'=(21)*+(22)*
r(7) =0 r(2s0)z 16 r(28)20
rin) is veny errabic : lock ot avevaqes

riYsvri(2ls...arin)
n

-5 TF asn-h a®




L= length of needle

o = distance bebween Lines

Pﬁhbui:tg,;} - 2L
crossing o Line ~54
(Hm,.;.:: 1"':50‘“‘:

6 - 3.2))
TxS =




Legisluking for T

Stoke legislature of Tndiana (1899)

A bill Jor an act introducing a new mathematical truth and
offered as a contribution to education to be used only by the
State of Indiana free of cost by paying any royalties whatever

on the same, provided it is accepted and adopted by the
“official action of the legislature in 1897, ”

~» House Committee on Swamp Lands
> Conmittee on Educabion : bill passed

Be it enacted by the General Assembly of the State of
Indiana: It has been found that the circular area is to the
quadrant of the circumference, as the area of an equilateral
rectangle is to the square on one side. The diameter employed

as the linear unit according to the present rule in computing
the circle’s area is entirely wrong. . .

* Commithee on temperance
Meathomatics professov C. A. Walde ( Prurduce)




Enter ‘l'.__ll\: Computer

1949 ENIAC 2037 TO hower
19SS NORC 3089 1T muns
1957 Peqogus 10029 33 howrs
1958 TeMT04 10000 | e, 4O seins
1961 THM 090 20000 39 suac
1961 Sheaks|Wvench. 100265 ~§ howsr

1967 COHEC 6600 500000 28 howey
1989 Chudnovshys | betlion
2002 Konadea | Blleon




3 » IN15926535
B21wBOB&S
4280810975
T2u58T0088
3305727038
PBIILTIIN2
00058681271
201995411
502859855
5982534904

3809525720
S5TuB3T2N2
85836140135
9331347702
4782354781
32114653049
BlakTOA000
A54TTAZN 16
B2T96T9T4S
046THH2TBE2

QUbSTEN0TE
HRE252K51T
4BGBIBLETY
439045124y
D16B42T394
150T40690T
FO09T 18909
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0378200731
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1005508104
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i

BYT9323844
32823086687
645933461
0431558817
5759591953
Bk0B5444 30
L5243546082
21290219460
Ju690830268
2875554871

1065885843
W5k 1504759
&370TH6010
BY89152104
&360093% 17
BT202755%4
S145287192
8425189835
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2039194945
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4939945143
2TTu155991
1365097627
S22LTHATLT
FES10F65F0
4759852613
9524584TR2
0578539082
9520614194

P5IML55022
TT3u549202
L5BTPE998 1
T&35942187
9091528017
B458516378
8963213293
PTI2084533
KO3I0TOTUAT
B5T2624334

LTI1105578S
11346576847
591340171
5498305235
37561255174
Te0L29T828
8137585063
1443853047
#213375751
8915049530

2683383279
0938sk4095
2B8TS68B23
k8B1520920
0921841173
B602 139098
TTBSTT 32
B4L03sn 181
4252230825
1159542863

2788659341
5082953311
4LT10181982
7521620569
2166121992
02356580645
IT32172 187
AFLA556209
380837846360
0871237137

FBISZ595TO
1429809190
B559252u59
BOTRTT1549
8895252138
07u0252288
4554978189
1051141354
19838744 TE
S3428T5h41G

5231803881
&054 1uba59
&35THT3638
3125167120
As0aTi127uB
3150197018
3089857044
5732654893
2112019130
4189303748

3763446820
5326944 144
2TU9NTON 20
BOB9330857
S5&T5135751
Se4T503203
0633217518
360965T 12D
1495950154
FEALLBTIIZ

S02aa81971
5058223172
3TB4TRINGS
FA2B2925%0
B193280179
4375228T37
TaTTE6091
5981382977
338k685035
BR23537075

23381B2T%4
&B&1T27855
#35594 1989
4402505803
h586315030
w9F1198818
72350118k
9219222184
P50680044%2
BoP6095434

SE25B22620
4592509372
5395783108
1835997700
2225899548
TRT10893 1k
3129788821
7357395231
0BLTAYBRLE
0683ITH5123

FI01LZ093T7
2320189Tuk
BOS25T 1459
5329281718
5832228718
5150168517
20446752550
8237119325
2033038019
526263010

4531098945
BO3I9&L265TY
5422305389
STHO4TISUS
TB29666L5Y
19846F 15140
2979844223
f180T83832
4049631862
096340B8TE0

2280

&939937510
3359808120
2712019091
QIT15346838
3105118588
1707021798
TI&STITAT2
HTT1309940
2419311881
F375195778

8230301952
BEP0TS0983
EATHETAITHL
8150193511
284 1829TuS
3nTITTS53546
1973568550
2725502582
2512520511
L3TI91728T

5228E7K0TT
21696446151
FIT252u480
1296140894
44T2TB2390
56491346847
4B29989%A8T
1382714610
3321445713
7181921799

5213785595
2850732518
1028970841
2618412584
3520935394
1437657618
TOP 1588141
PThAILETIO
Té21101100
TT322469T80

26918562054
TBTTIB55460
Fu54131407
T143T75254
TTRITUSON
28TOBOB5%9
TIT2159140
Tlodh162TH
FUT24654TIS
T&93259939

SB209TaThA
WB111TH502
L55408564692
TAR2590340
OTWhb&23T799
SO09R3ITOZTT
lasBaD901
51B8TOT2113
7101000313
1857780532

0353018529
BITSha3TuS
FREB2S5ITY
2533828300
55T04TuRA3
4346980Th2S
1613411573
SHEBTATITY
Ti9298u8%8
RATTHWASTS

26TI96TB26
aTOv858387
BYSPBTITIS
L 149484855
Ga5&5R6116
228TwE9N05
2265880885
21359469536
B4BTS519835
F837101591

4638937787
G4H60021324
R011097120
7321579198
2725121083
3515545088
4549857441
5836081628
BLF2932151
2807318715

LT&931257T0
BuS5296541
1127000u07
2021169557
2976148703
0480109412
TTI16692547
BEBA00TALY
4252308177
TBOS54 19341

000 decumal

§ T et

E9230TB1&4

By 10270193
Ina0388610
0113305305
S2Tu954T35
D53921TITé
2289538301
hY9IRIAIT
TB3aT52886
1712268060

4899577342
8939319255
TTaT268uT1
ISSATANO2N
B505494588
SK252T78625
5255213387
OhPua01453
gas12an88s
TIP62% 1389

O4B28601%T4
5105978857
WMATSAREAS
SB4B406353
3548882305
4010150330
TS6u0152T0
231442952,
04430218485
FILHIBINGTS

0B303F04%T
3508819071
4280639039
h1sB48829
5791513498
L509989B59
&3T1802T09
1388303203
G0B42LLLES
WR11010%8G

5B&3564201
26465408530
B5hKT332499
4158180025
Ow&3FPLUTIE
1672213179
LATIEPRLAS
2560290228
0347515904
BYTITTHLIG

0628620899
8521105559
WSh3268482
LBB20RAL52
1885752724
2931747523
W458 958537
29TBONTTI
SBT5332083
1300192787

2599413891
040W0092TT
Oh0s TS3uaN
THPaRT3243
SB69267954
5181881757
5TH 187860
H46B0RTB8G
269 560820
0865832605

F709026401
SPTTZFTSNG
336736222
h220722258
TTR54896803
BE17928580
RT75551323
493T18TIL
3191068481
1826912397

FE0TTInGT2
OWB6E33 1734
7595156771
AUNTOO0FST
8209 1hEn2 1
F8238T 355
B199u30992
B2us03T589
F63T7 467838
B23z232TI62

as5a10072%
&1h34Lu308
390815684
0126228594
29462107340
WTOLTTT262
BPLTLE0T 1Y
LT21080317
7350235072
Lz&3129860

places

B&628034825
Sk 5229487
1339350728
1388184951
BY1227%381
Bh&THEIENS
1050792279
0597317328
Blu2061TIT
&511195%09

2NT21TTS2
0167113900
52080846488
PIRI992T26
092721079
H4T2E8909TT
4385233239
2723279178
1965285022
95813370,

5839883785
B930141753
H260991286
2B4BBLREB1S
5593634548
S20BTHTL09
To4%185152
0185T45403
0053706186
LEP4090T18

2182562599
AUTESIN539
57To0N2033
5270695722
006751033,
2833163550
WBEYSTST
B52u3TuN1T
95228684TA
005265227

34606598T4N
SBaTARTS1A
LEL5SBEOTOT
1302168715
W3TI1895T3
2% Th25u854
4540828833
2118608204
B354056T04
BOY7BRB&87

IN2VITOSTY
Sh93038198
02849181273
IRiIS11409
830119712
ToHFN05132
5892589235
14609631859
T&E9IRTID3S
21564201989

8347913151
TBNBB240%2
2590694912
Oh269922T9
7509302953
7727938000
073918333
4085785383
21068611863
7802757009

5305068203
fzBuab1382
oB0512%308
Bx560285048
1Tu3281125
1702493858
ITh6234 304
STO2TIV 3NN
BOLTRRI92T
G49R231981

&5615018215
0579626054
Tae9934007
091T58T 116
&TI10316102
TeWTR18535
2828905923
0271327656
31235524658
21116603986

BAHITTRI0LS
S661806800
2708246830
5097925923
SPa1R3E7010
Sa03321570
4639379003
1900052294
0386TL3513
132606721




Some bizome results
e e e I )

MM %‘ - Z(i:)’ LbaAne S
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-— 7_-_'/2_ i (Ln)! _ (1n03+26390n)
w 980! mzo (n')* (4 %qq)*
Borwens and Chudnevshys:

sy 0 (m)! 13590t sustbors n)
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Why caleulate so mansy digits ?

* to evable ws to lock for patherns

* <o Mﬂlw#tm
Compuber




The $uest €l iﬁt_:_ﬂ:
&m@k O ceurvence s
o 99999 485134

9999996L5664
100000480057
9999978 780S
iI000003S78S7
999499671008
99999807S03
99999818723

100 00079146 9

S »® J4 & n & L P

99999 54780

1000000000000




I SPENT MY ENTIRE L —
| FORTUNE TO BUY THIS
SUPERCOMPUTER ..

WRAT DOES
IT 007

)

)

IT CAN CALCULATE THE
VALUE OF PL TO ABOUT
A JILLION DECIMAL
PLACES: .. .

A LOT OF PEOPLE TALK
ABOUT THE AREAS OF
CIRCLES, BUT I'M DOING
SOMETHING ABOUT IT.




