Calculation of T to 100,000 Decimals
By Daniel Shanks and John W. Wrench, Jr.

1. Introduction. The following comparison of the previous calculations of = per-
formed on electronic computers shows the rapid increase in computational speeds
which has taken place.

Author . Machine Date Precision Time
Reitwiesner 1] ENIAC 1949 | 2037D 70 hours
Nicholson & Jeenel (2] NORC 1954 | 3089D 13 min.
Felton [3] Pegasus 1958 | 10000D 33 hours
Genuys [4] IBM 704 | 1958 | 10000D | 100 min. .
Unpublished [5] IBM 704 | 1959 | 16167D | 4.3 hours

All these computations, except Felton’s, used Machin’s formula:
(1) r = 16tan"" % — 4 tan™" 3.

Other things being equal, that is, assuming the use of the same machine and the
same program, an increase in precision by a factor f requires f times as much
memory, and f* times as much machine time. For example, a hypothetical com-
putation of = to 100,000D using Genuys’ program would require 167 hours on an
IBM 704 system and more than 38,000 words of core memory. However, since the
latter is not available, the program would require modification, and this would ex-
tend the running time. Further, since the probability of a machine error would be
more than 100 times that during Genuys’ computation, prudence would require
still other program modifications, and, therefore, still more machine time.

2. A New Program. We discuss here a computation of » to more than 100,000D,
which required 8 hours 43 minutes on an IBM 7090 system. This increase in speed
by a factor of about 20 is largely due to the increased speed of the 7090 (it is about
7 times as fast as a 704), but substantial gains were also obtained by programming
changes.

The formula we used, namely,

(2) x=24tan" } + 8 tan”' & + 4 tan™" gy,

is due to Stormer [6], and has not been previously used in high-precision computa-
tion. The computation time breaks down as follows:

8 tan™' #: 3 hours 7 minutes
4 tan™" z}5: 2 hours 20 minutes

24 tan™" 4: 2 hours 34 minutes
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Conversion (binary-to-decimal): 42 minutes.

To obtain these favorable times, two devices were used.
a) Instead of evaluating the Taylor series
a4l & (=1fAm

® A T ST F e

term by term, one may compute two terms at a time by using

-1 _ i Am[(4k + 3)m® — (4k + 1)]
= 16k + 16k + 3)m¢+D

This substitutes 2 (multi-precision) divisions, 1 multiplication, and 1 addition for
4 divisions, 1 subtraction, and 1 addition, and this eliminates 27% of the computa-
tion time. Further improvement in this direction, i.e., three terms at a time, is not
possible here, since the divisors in (4), m* and (16k* + 16k -+ 3), already tend to
fill a 7090 word, whose maximum numerical size is 2** — 1.

b) Since the 7090 is a binary machine, the (multi-precision) division by m* and
the multiplication by [(4k 4 3)m® — (4k + 1)] may be replaced by a simple shift-
ing operation for the case m = 8 in 24 tan™ §. Had this not been done the 2 hours
34 minutes listed above would be, instead, 6 hours 7 minutes with the double-term
formula, (4), or 8 hours 21 minutes with (3).

The program using (4) requires three blocks of storage, one for the current
Am/m***?  one for the current term, and one for the partial sum. Since a 7090 word
is eqmvalent to 10.536 decimal digits, the working storage for an N-place = is
3N /10.536. Therefore, a core memory of 32,768 easily sufﬁces for a computation
to more than 100,000D.

(4) A tan

3. The Check. Inasmuch as such a computation réquires billions of (arithmetical)
operations, it is clear that a check is necessary. This was obtained with Gauss’s
formula [7]:

(5) = 48 tan™" & + 32 tan™" & — 20 tan”" 5.
During the computation, using (2), the numbers

A = 8tan' &
and
B = 8tan"' & + 4 tan™}

were written on tape. At the start of the check A and B were read into memory
and 94 — 5B = 32 tan™ #% — 20 tan™" g}y was computed (in 1 second). To this
difference was added the new number 48 tan™ 14, which was computed by (4) in
4 hours 22 minutes. The check, therefore, takes less time than the original run
(8 hours 1 minute), and is perfectly valid, since an error in any of the four are-
tangents will lead to a discrepancy between the results of (2) and (5).

4. The Result. The rup and the check were both made on July 29, 1961, and
such a discrepancy did in fact occur. The two values of r, in binary form, were com-
pared by the machine in } second, and were found to agree to only 234,848 bits. This
is equivalent to 70,695 decimal places. Subsequently the error was isolated. It
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was found to have occurred in the computation of 24 tan™" }. The second value of
w, computed using (5), was therefore correct throughout. When 24 tan”' L was
recomputed, the two values of = agreed up to the last word. This comprised 333,075
bits, or 100,265 decimal places. The first 100,000 of these are given here.

The computation was of such a character that it was known a priori that the
term involving tan" 745 contains most of the round-off and truncation error, and
consequently that we have the inequalities:

= computed by (2) < 7 < « computed by (5).

Thus the check and the computation give upper and lower bounds respectively,
and, to the extent that they agree, = is determined absolutely.

Care has been taken in the output routines—in writing and printing—and, since
the reproduction here is photographic, we believe that this value is entirely free
from error.

5. A Million Decimals? Can = be computed to 1,000,000 decimals with the com-
puters of today? From the remarks in the first section we see that the program which
we have described would require times of the order of months. But since the memory
of a 7090 is too small, by a factor of ten, a modified program, which writes and reads
partial results, would take longer still. One would really want a computer 100 times
as fast, 100 times as reliable, and with a memory 10 times as large. No such machine
now exists.

There are, of course, many other formulas similar to (1), (2), and (5), and other
programming devices are also possible, but it seems unlikely that any such modifica-
tion can lead to more than a rather small improvement.

Are there entirely different procedures? This is, of course, possible. We cite the
following: compute 1/x and then take its reciprocal. This sounds fantastic, but,
in fact, it can be faster than the use of equation (2). One can compute 1/7 by
Ramanujan’s formula [8]:

@ Lol (1123 _ 225831 13, 440431.3 1.3:5-7 _ )

Ti\s P2 WP od Pw

The first factors here are given by (—1)* (1123 + 21460k). A binary value of 1/x
equivalent to 100,000D, can be computed on a 7090 using equation (6) in 6 hours
instead of the 8 hours required for the application of equation (2).* To reciprocate
this value of 1/7 would take about 1 hour. Thus, we can reduce the time required
by (2) by an hour. But unfortunately we lose our overlapping check, and, in any
case, this small gain is quite inadequate for the present question.

One could hope for a theoretical approach to this question of optimization—a
theory of the “depth” of numbers—but no such theory now exists. One can guess
that e is not as “deep” as m,t but try to prove it!

Such a theory would, of course, take years to develop. In the meantime—say,
in 5 to 7 years—such a computer as we suggested above (100 times as fast, 100
times as reliable, and with 10 times the memory) will, no doubt, become a reality.
At that time a computation of = to 1,000,000D will not be difficult.

* We have computed 1/x by (6) to over 5000D in less than a minute.
t+ We have computed ¢ on a 7090 to 100,265D by the obvious program. This takes 2.5
hours instead of the 8-hour run for = by (2).

License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use



CALCULATION OF = 10 100,000 DECIMALS 79

6. Acknowledgement. We wish to thank the IBM Corporation for its generosity
in allowing us to use, free of charge, the 7090 in the IBM Data Processing Center,
New York, for the computation described above. :

Applied Mathematics Laboratory
David Taylor Model Basin '
Washington 7, D. C.

1. G. RerrwiesNERr, “‘An ENIAC determination of = and ¢ to more than 2000 decimal
places,” MTAC, v. 4, 1950, p. 11-15.

2. 8. C, NicHOL8SON & J. JEENEL, ‘‘Some comments on a NORC eomputation of =,”” MTAC,
v. 9, 1955,]3?. 162-164. . i : .

3. G. E. Fevron, “Electronic computers and mathematicians,’’ Abbreviated Proceedings
g the Oxford Mathematical Conference for Schoolteachers and Industrialisis at Trinity College,

zford, April 8-18, 1957, p. 12-17, footnote p. 12-53. This published result.is correct to only
7480D, as was established by Felton in a second calculation, using formula (5), completed in
1958 but apparently unpublished. For a detailed account of calculations of = see J. W. WRENCH,
Jr., “The evolution of extended decimal approximations to =, The Mathematics Teacher, -
v. 53, 1960, p. 644-650. -

4, F. GENuYs, “Dix milles decimales de »,”’ Chiffres, v. 1, 1958, p. 17-22. :

5. This unpublished value of » to 16167D was computed on an IBM 704 system at the
Commissariat & 1’Energie Atomique in Paris, bg means of the program of Genuys.

6. C. ST6RMER, “‘Sur ’application de la théorie des nombres entiers complexes 3 la solu-~
tion en nombres rationnels, 21, 2, -+ , Zn, €1, €2, *** , ¢ , k de 1’équation ¢y aretg 2 + ¢
arcgg Zz 4+ + cq arctg 2o = kx/4,” Archiv for Mathematik og Naturvidenskab, v. 19, 1896,
p- 69. ) .

7. C. F. Gauss, Werke, Gottingen, 1863; 2nd ed., 1876, v. 2, p. 499-502. .
8. 8. RaMaNUiaN, ‘“‘Modular equations and a]g)roximations to x,”” Quart. J. Pure Appl.
%aég., v. 45, 1914, p. 350-372; Collected papers of Srinivasa Ramanujan, Cambridge, 1927, p.

Note added in proof, December 1, 1961. J. M. GERARD of IBM United Kingdom Limited,

- who was then unaware of the computation described above, computed + to 20,000 D on the

7090 in the London Data Centre on July 31, 1961. His- program used Machin’s formula, (1),

am% required 39 minutes running time. His result agrees with ours to that number of deci-
mals. .

License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use



DANIEL SHANKS AND JOHN W. WRENCH, JR.

80

122%092¢1Lh
£16€4198¢0
9622700061
£0062£6%99
LLSICEEONS
1068511965
£265261605
0£8992801¢
0089011 99S
StuoteLtles

9620991112
B8S925S€eClE
95912€1620
£265068282
SESBL6LNM9L
cLhteoliLe
QULLLI9SLLIG60
L009€6698L
9589296150
Stehnlosto9

19461£206419
1261601908
hhE6622065
hoehEZINLE
858E6NTBLL
SZliheenll
9QS8209510
88ENC1S080
Z8EL8INBTH
£0289050¢S

6006522082
£98119901¢
£8EN825809
EEENLNOELO
0008€6.2LL
§5620£60S52
61226692h0
2L6h690652
210h288h8s
1SlEl6LneR

686102n91C
£0ELNL699L
6G81£96091
S€26852689
CELSON699L
TL6h6L10E8
h609t1LSLnG
gL2Lhl 62O
9618E0E6MS
6.90L112hE

1898886608
h0L9G0NSES
41028098112
EENBZI0NS9Q
hSghSCThHIL RS
£LG5681G.EN
Sllh9tcogl
1610885h9h
wi1s169.98S
h9.865909¢

21225925010
8118982256
Linhlehess
12525688nh
065€91££82
hEEO01SL900
c21569012S
€€02H002LS
8ESHISI6m9
6652952812

81L0601684
9h190L€500
E0NS9LSNLO
ZSIShLN962
6091118026
BISHEIELSS
S18%988482
9121660929
€SL1910¢68
SHIghh6EFE

h06££18566
2205825961
811622212
6ETEECSBEN
1160682L9M
6101222606
(Z2x4.7.38 1%}
h899108029
006ELLL910
[4-7 ¥ RYAX 1 ¢4

6065611199
2121902018
8ZEL1€1650
6122610501
r818HLINE
1856122168
1569t hBE L
9ZL09E6ES |
6816229419
$2Z8nE08Z98

098621 £92H
210S€20S¢€l
ligohoiecin
hLLOShéméN
CICTLLLNILN
0hELOL296C
h658¢29210
9n501806¢E
SLERNNENLD
62.0018558

(AR XAT4%4:]
8E£86991£96
68SLE06MCE
C660EN66LS8
SSRELIBETBS
1Zhhhli 6028
156090119
1229616661
hELLEEIBNO
TLONEL2026

Lé€21692U1
I8hgholéleE
LLLIBLLEGNS
€CELSSSLLN
0898261198
£086M9SnLL
86222022
2229€19¢8¢
6NSL6CLLES
10419206066

Sh92£85980
hZHh0954692
9886108991
89noNBLNLS
1S5L11818LS
9566926985
€92ELNI60L
HIHESLNOKO
22260010090
168E L N6652

18426100€1
£80ZE£5L8G
15646108262
LESBSHNSON
€2529L1£62
212525881
25991028841
2841992EnSH
6555011258
6680298290

8ltutillEglhh
9065162980
82206209S5¢
$99868EL84%
621€122Lh1
ELLR66E900
S200hIBSL9
669CEELNS8
0E€SBONS992C
102995€£98G

INROLOLLuN
SR HhZHBO9
£02g0e88¢1L
60L2081L1€9
6586866061
869€1S16LS
[Y.x4:1:31: 1%
6E06E108C9
120618804E
16906£0£80

SL9M1819G6
Sh8L2Z0EN90
hesechnliee
0LZhION9SL
0£€0S510109
S0€C988hSE
£SE90HMBRBS
59818569 iy
6588165011
9L4m1092848

68ELNC96EL
9884821180
€S9109610
LNEEL1TSSES
§298225¢1S
88SM6NS058
HZON9LBSSE
LLn89C2LhlL
SGT6lELELN
29ELLS6689

99089221 L1
98825.8£8L
186666660
LOERESOHNCT
QLLL126£S0
SELIS6NLZY
S0£S0EELLO
0L98NEOINE
€610L201 18
h9LB8LO0ECES

LhE6LRS08L
L2180€252n
6981008888
LNS26991LL
ZLh6010800
£068119662
1556011202
10n0002211
LhG9626548
0LS2LE69LN

S168i£1082
I1S12e6260h
8Zhln09¢£8S
Loh65860S9
880595S1S¢E
£8012152LS
86l6LS512¢L
021260110%
HheeL200999
1811£68£99

1651016£86
SEhs151898
9£S696SELT
S8H08859¢2C
soné8hli8CC
L19659509
568981691 N
9€L2.86508
18€£85860LS
9282461292

SLSINILLON
968186261
6111918895
€LSLI9EL9L
9TnL0869€9
£861L90L15S
00ENZBEEST
6L£5528146
INLEINSGLLS
625810€5€0

2€608L1581
€LE000LOLL
€LL2L0181S
L1060h0B9HL
122010609
66L€29MNLO
09£065268L
269958095 H
cosShiiLigh
n6nlée0zes

+°€

6£6652€69L
9ELNGITLNG
LIXA R UL IV
09i6StcLLL
6658080482
tiosnLi6elL
hSCSLLELL
LORLELISHS
096S81218L
9502981692

08L69c2¢lL
oottoLizoL
0£299€91l6
Lhi8hS160L
8192s9L¢gnl
96£9£602SE
98S2198192
1190268201
8162£10582
§65G58.€129

6621261812
gllshhicee
0L991LehEL
1846866289
L98BIEL699S
86£2BLTL99
1680919621
0894252166
{SL9n96912
12016840225

L82li6lLLEN
11502S21s¢
Ths205s2L2
8NS895€L61
9SESLLOLNE
Shl628198¢C
11S€610518
fNNlIEBLILON

£860520688

25610£0¢€28
8LLS6LSLES

18811£6192

0966081 L0
cl8L1189¢€L
8611202061
snsglisole
ENIESLLLS
1606102122
8C1BON6SES
0152£66%69

= Id

08180h€960
2981 E96M09
CE8E9L0816
€229986162
onisi69861
NGh999628L
ShS6L900LS
68£50€229S
6159296£08
$968601£59

ol nENZITHY
6108E0E€0C
sZeollogee
0652529402
L1S89116LS
8128222€8S
Bl 6IBCHTES
6SHLLSCSON
hhl6%102S2
LE60CTHILOES

E£21GNLIENS0
896878.1n80
LECS6ELSEL
[%4:11: 77 Y48
hi€680LL6L
ING66MS2TS
00LL66SENL
NOLENGSOHES
TLE60S2659
0292285286

9£95609698
2490089056
h812226126
nhinlosees
818861166%
0£0S1€98Gh
£08S0%2099
6861966556
§682211989
9622818¢¢€S

S18LESEC8E
SE0SBIRNhEE
L1629€186S
160968LLSL
LEINCTS6E9
6L1192c618
0nS2628296
591€8L98.¢
2118228506
1161088208

ECC68HNNGS
9510565641
Q21 159609¢
815212£€£90
£02€0S209S
ISLISELSL9S
1590££6808
0Zh0Lh6niZ
99t HhbhZES
0Z899ngQle

896£0€68LN
ogtL6102ite
£690592€1S
©90158680€
910261061€
8h121L90SE
oziinlsels
BE9ELNLSED
65991 1509
188£091€2S

hhhGl8ZhED
BLnhl8EB6L
hSeELRL1GOL
6818L6M559
8922520140
BE12525688
69512106208
6S5H2526598
06160862HL
0156525£86

LELLETILINO
09£98LE88F
6029558169
LuntzrizeLl
§9908419¢£20
c661210912
6950291252
Zh6181L01LN
LLEES6Z80S
19£65988.2

£982956611
§280€7292%
18l ahE0N98
chetllisell
hoN6£12098
€L11981260
0z60e2s188n
€2B8N9SL08T
S609MNBELD
6L2E€BEENIT

0E£S6%0S168
1S2G18€126
190£SBEINL
£49056859.€18
8281621062
921SS219.1¢€
SETS0EB6DS
LLLONHEL6S
198921S9¢€11
S825S0LLLN

hEENRCICLSE
69%L0L0EON
ggnngoclLe
£62€12£968
86£9158598
11082S1606
LB1ZN6SEL
1866961859
2026nShELL
2205591154

9610190256
2906£58150
2819859256
€£192586G5219
9659601506
19109419225
L29L6059¢€ L
1665510222
£N1S966E6 N
£891692156

Shénél6202
5600145418
5£86815298
coL6nZSHLY
9655120218
LLh€6009€9
hoL2S16868
01099201589
65690SLhSh
£985845901

£189055282
920£80694¢
0961206212
2809S€92SH
0EN99S900
€£56165661S
L188SS1£90
LIUNEE6S99
4h990€282¢
9n8ETELL48

SLiinzezz9
L1€9611119
¢L9S926916
8eehlo0EsSe
11IE1268E6
L159620660
818582ENEQ
9118182002
Ine0SBoNEE
GT60ELSS99

9LS6NNIELT
hheELLIEH081
6216092¢€¢€2
"G81922£68
0669¢11119
9186016222
1£928550¢€2
9018055001
WhB8E0890€0
080256195

6g62611618
LE200202E0
LhhhgSeTHS
606M1 L6006
116909208t
h6ELCNBILO
hRZLISRO6EN
©6898£8989
L1SHhTSTo6N
8LON9LSING

29812041190
99216196128
LKRZLLNSH
1009024918
SNNESILLTE
18L0SECBLY
COLLI9ELEES
S€0919€8S8
THhZTLSBHISS
021525608¢€

N08%ESZB6S
SSh6SNNZOS
1195661020
1221895000
Z9EE195£86
9£0121505€
9900185421
$160188ZHh
1598081128
S£59Z651 N1

License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use



—
o0

CALCTULATION OF 7 To 100,000 pECIMALS

81951€952S
L00LBESHONL
€16980uhES
8n8h912109
hESBEREBSL
hELSOBLNLZ
L1h9SSnEND
1089122289
829802¢912
S88ENSLELS

ShEL6Z608EZ
L1028NhZo6N
2eS152098¢
21221815186
LI TA AL LY
B896026£22S
8229182159
99060£58N2
16201 E019¢
BLEIE69EE0

1216£052h8
1616916285
9200%8820%
01521201€0
29861 6LChh
8N NBONEL
SHEOLELNLS
S09.21218lE
g210€8268N
HhEBEBBINOS

1982961918
h6ShSL0EL0
L19t2hiIECO
1065890850
0102295hL9
LROEBEFE6E
ols8EERLIBE
Shl80WNBLL
LELLL6911C
SShISEITHY

0912228905
€£2125€56¢€0
Sthenlonet
ELL1E69ENCEH
18601220¢1
1929€M9NC9
cEEL918788
8ELOGhELNN
1191885109
SEnTeNn00h9

aoo001

5910100950
60216941020
9650515022
92S£2960.2
GEBEFO0LEN
LhlOLhChel
CAL VA LRI D]
080C€£96809
G219529€29
¢8G96ENNSIL

£00609£818
0192008410
10620M1160
10S96L26C¢
912625£820
LELNNEBSLY
9E9206MNon
06551£0800
6£66002956
IXAR[.T4: 19X

296506N169
28l9l18hch
0916260698
G2lS128SSS
8651580161
90988289¢¢C
1685916165
020202¢nL0
ChiLEELhSL
CO0ECLIBLNE

209121890¢
LCheEZECES
6L1E8LL656
SHhS00ESHLS
11285£6868
£8INB6EG6E
08998.04.8
105969082t
6106006696
hLL6ZLSLNG

h8S6SGESLEL
9261589428
295961 nE6E
hEEL00.509
6EEB60E0L6
08L21ISHLON
6516109€9¢C
neghe68ILNE
8LGE682CLS
668908¢8£C

0l 01006

2651889656
nhe065NM6ES
h1699L68L9
0L0G0L91LS2C
9.L050698LS
CZ6M0S091L
99.0€81820
€£28T9GEECH
BLEELI619S
Co611L1S18

9€61059526
008156£9€9
121 ¥: 1434 ¥4
bnEZE6BLOL
1166062006
9906566
0GG8161LNS
LZLISLLERO
06€16841£09
S0ES92590S

PLNICISBEE
oL621982¢S
£820966200
8058CZ 1659
0S6n1€0696
hShEhSHTE
£560122959
6SS18SE9EL
$6291029¢6
CLESNIL 9568

18016500€€E
0558ShLNLS
hRSS6ERETO
56£9669061
686£95622¢
19nSLisSles
167E862S0S
8E102ZCLISH
hiEL8LL9LG
18566£9688

CLEERGNGCY
hZonn9.2888
8S9110C5HhS
OELNMRELZL
5696189L.L9
CISENIBO6L
6061082960
LRGLZS6L NN
QULNILLESS
8269190860

WOYd

9522686669
£56866SE0N
£6251869S¢C
CShENBLOSE
ThéCS6EEBE
h8TSTCHhBE
026251 1h00N
1821£88€10
9812192595
L1SESohCehh

IN966LG£09
chLhO98L vn
S6LhL106NT
Sh0£612008
189SLlzhlg
566959¢8Ln
ELLLISLEED
1160295861
921189185Hh
189GM6606C

£512222602
1952552521
101191186
628056652
L9LELN91ZS
SLHIZIZSHN
800SL6N06E
09190h926€
618E168012
618195Z6M0

8GEg96L118L
9690LhSLER
18E6SBESSH
0626056€61
9M629C1LL0
6125592L%1
LTE9209158
E£ETLHE£686C
SCL6ZTHBSOL
8292S182¢€n

0611995802
Q09S2LL1S0
826062581S
SL20L020629
hEELBEF09C
2018156585
9915061021
E£€62616E9L
100£2986LE
0899EHWSINC

€8hIZLOL9N
L6ENBHZI12
2881185901
LeTILh09EL
6£99806EEC
LLSE6SNILET
6£86121£00
2128906LC6
S669165696
9S0HM9552SH

6hTSL26092
2820ENEL9C
08L161520¢
09¢ChBhlo
SHh8BGE8hBS
1882896051
h0166199¢€N
L8HRLISLUEDL
10geCi8LoEL
7065592049

hel20288L8
9S5€59081L
6691595148
LGZSROEBEEE
h99151681LS
0S1££51980
90521901 9¢
CELTIES961
98ES6L9ELLS
8921 NLSoNL

G65LN12618
5019869588
Ln66L 00261
E7990h589¢E
sTizé8le8e
hog6m62828
7520698619
0LLS68E0SE
1881£58648
OhELEONL GO

€£80chochic
£91€814858
88LERILBLN
L1£2082S51L
661 1LLLALLE
012hSSECLL
260221022¢
8115599066
8£1568891¢
6TeTNTLIBLN

85121886M2
h120610h0C6
S01G982E5N
0L001048CH
cihilog6tl
18Shhhl 988
9SSLELSLTE
QROCEINRLS
86206SCN6E
$0522882E9?

ECEORNBIIL
£S1611610L
9SEC66ML69
Lh02628£8S
9128591559
2016815980
hEOLIGLEGE
62S0hlESNL
8SSh9BELLL
920L962L10

h116292206
£811099021
HEFLNBLILS
1S08Lehh0h
ETINEENLNE
1190156199
£291S1hEee
8LTGSSLLSL

6C0ECLI09L

B8E6SEBIB6L

6861€2L€l2
B8GZEENN099
9€5£5€9220
0196£220n0E
£211280£82
9920055 vSE
O0HRNS 6K
®QEETEBILS
1920252802
LLESSNO0E6

9S26MN09L9
2168628192
OgEloLnlElO
1261021810
SEBSOTLENT
205105€082
ShS9ShSL0C
LE09LINLLLL
280629¢22h
62L191%nL62

6562261590
SSOLhELS92Z
L9£09€0NS9
LS9n91L60E
0shSL18018
18908LSENS
888022219¢
1959150108
6111599102
Sh0068SSLE

296881£269
h6noBHGeETL
9nEEEDLCCL
8119121S8S
C9L98nL69N
SE8g0NIZBL
[YAI PR 4 k44
£651.508%6
L8LGBEE6IL
19950152088

9686M£5086
2826690002
0Zhs1n0229
816592006
9€28491098
[ T4 TR %)
ESThRBOELS
06n002SL9n
£80CEECL8N
8L2£061010

8862TENBLS
900N1S80NT
0155650286
1610086118
OhEECTSTLI8
90€NBISSIL
068E£060194%
00S00£1S591
09.016152¢
1662916CNS

CIELPOENTL
®22L0SBLED
8ZSELLR690
h8.1l8ShLih0L
BESLONN6ES
9LLvNSEOED
Llignell8e
6LESONLERE
61126901069
1BESELILSE

LE6L5h9126
£9522542L0
8CToNLTHS 02
6TBE018L69
018L1€9120
1290686241
19£06£8160
1L96220849¢
thl162008LE
WHS99120hE

620L1SThiE
EEEISNSB99
C6LSEISSHO
§16590021n
n666£8818¢
chl1EBESTEL
hlG89L9NEE
£9EELNLIET
NENENEBSSO
h926881528

2218S1%€00
8060L91GhT
Sl9L921811
€111 NBIK9
€52220E00%
LhS18L0916
ENEOESTHLB
8LELLHI9L
LIE6CLBEIS
692952ZhLEL

C951158566
141181 k44
€06MNEDBIS
£0£2606188
1298££589S
6L2EELTOLS
ehanllllIOE
éZhTneoLlLE
6861160106
6121522S2h

60.0ln0LSe
858602596n
8611595261
hO6SINEITLL
P24 07443
195€12909¢€
98e0122L422
1£0222921S
68LECTENCH0
LE61B86G1E?

olzoeschle
020585£2L9
£61250210€
SSO6RINGLNE
££09669806
152219662
h18£968G581
h59812688h
6219256051
090h6NESIE

L12€81€8GL
16S29LLhCL
68S560L055C
2L01599009
LInSL16086
OL6GEOECEDL
h60622££02
©06606.1c08
6111998021
S9E9908662

98hELCICCC
%810512988
0225256262
hEZ9ETL06N
L6nZisiio0e
9STEFESENL
1SSSZHBNI 9
SES9LNB99N
0L261 986N
6150566516

1€€€229989
BLROLNSERE
8lOEELEL 6L
1SLI96M€EL0
0ZhBES1BSS
£05268098%0
1E2911£66S
£006180989
EL11LGELS
£91900256L

8520928500
06925S01SS
ZLSCNhON82L
228l non
0EEBLONELS
£98992£619
608R1BLELG
18ZhO9NNEE
w6168596n1
120€45198S

2910095492
0Z0Ln1020S
8119.0480¢%
WSBLEL96S1
108005015S
690602E0SC
11928022
12E0122269
£0£1 1 N6069
5690168856

699L4h96826
08185662HL
1862052921
LLIECSEROR
SSES00800E
65.G529nne8
2611918026
€188251919
0h06098LLS
zon8zolL2s

9SE0LNBES6
2620hLn016
0hZ0E899CL
66E61249916
19600292.¢
hC90E6922C
5600612212
SL%1069210
6LESSINEDE
LA TRA 44l

06L€S59150
hogZl111L2
26220£19S6
[4431411:1¢4
£59966119%
S80ShEEBCT
8221210961
[ZA1:L 717 x4
hl 60620052
9918191062

620810£08%
9859852956
£91£600S€8
Le£1658000
LESLZ19506
B82S9£9991¢
LhELHNTILE
2S€L62815S
€91H102E0%
96£291969%

License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use



DANIEL SHANKS AND JOHN W. WRENCH, JR.

82

Gl26612N86
9592898¢£81
H60M158061
S8EZL90NLN
8210215720
096262621
968718S8H1S
888S90LLLE
hoETHELHSS
z8e68e£192

£28210629L
1€86826696
8919£58568
h61SL6L188
E11199959S
98€2628992
0151206000
€610L9ELNR6
988 LhhENLS
B81£8611256

6698692hES
0802h189.L9
£86110998L
Lhhl1Zhollh
81£82€£2829
120g162€06
S02616S01S
0S1hSIE001
SELZHELBSLE
01819928¢8

ontle9lehl
8n9.0L£281
9L60N062CE
BELEINESNO
£LE6002119
2680110500
S00h9S6hSE
1118006048
2666100621
09L2910€18%

112681209¢
h6Z18BEENS
£80599£018
890€EHELSY
6NSE6£G5999
£L991SGSES
ONENOZHSLO
S1956Shlén
L1h691625¢EN
sTTogescee

aooost

80SLlE0iLE
LEESIELESS
0826618629
LLSLELREY
Z2%02€00€86
hZ8TEBNGBS
+©8188LEBS9
hEZSEOOL KO
WHNBHZZSH60N
0284905908

0228286912
2EH9LESELLY
L2L422SS51L6
1£52092980
1569512182
0ONh62ZHILOKE
0560€6258S
ZhZL9Tneés
HIOHEDL9S6L
800h0HNZHO

LSBSLENSEE
L0hS820191
2161804220
th69112982
1S18126S£0
1zezensist
S818£11890
¢6SEL00LSC
hZh6125668
LZHRlEESHS

88EIEET108
2694021 hog
920552120
S601286091
22€2L905¢EL
IRIENN6BLE
CHNBELH66S
1294822886
LRELEBL86S
G68529M2SE

ho06n6NELS
9€l€11808¢
25906.188L¢E
S06e€CEINL
8606155868
1£8956G1®0
6EEINCSILN
£192h11801
S62£125€06
h620860LL2

01 aiooot

G9£208hin8
G62989ShSE
hogeeeeELLe
ZOLL6L vESE
SSENCOEBSE
169180€082
SCBLILhLON
9E6SIEENLS
895550956
£5981208S5.

625£88h6N
£8690£H8S58
2161682418
12G5€05199L
0996€26SH0
SLENEELEDD
®120052E9N
0198659286
06SS1E2NEL
SZ15916881

L nh0Ll52SEB
hZhhgo6Shh
£Sh0Z6MELS
Sonlil9olise
s2L10t6222
Oh6Mh60E69
E0HMBHREBLO9
hiEL600M9T
Shh6000690
h606061811

08€1S0H088
nl9L10660S
1050218589
SLL6INLN69
80n9N6S068
h85260.82¢
86581LL006
6ELhITHRSL
WG LhESESE
1121165902

0SSECTIECLS
hh66€G266€E
oL1S81894C
LRO9LLAIIN
SLG99L16SE
Ll6gl96L0E
9L8%00€€CL
Zhl100150£9
EN0LIZELNS
0ZZSEN089¢

WOYd

80290L41S6
6829£S54%980
0ZhELOLL NS
22z11ee9Le
cl192Z1hnl
8GLh60h9th
059916.08E
gZhl6216EN
ERCNGELLBE
99LSh6THLL

LECLSLENBS
2L0S661 16N
1662251126
1088£hC00E
80LhhwNTelsS
hl19208901
5609899£60
§680S2ELES
$69%2190906
9Se6EELENS

cISNn681681
8921889218
9158129908
SThNiIBSLLL
60h91226€0
08ELG6SL6M
1206521559
LSHNZERELY
5801890562
1881060L9¢

GLh9G9M0KE
NOLBEEILLO
89C186TINS
HESBNSZH6 MO
081.8G159L1L
L2n6680LS6
L1£6082109
1685869£Sh
655£968¢%¢2L
15586188K0

CEHENESGESO
SSh9CLKLO9
899628166
£8NSLHI0 N6
1510228855
61ZE699212
L68LShh69¢€
S61659¢LL0
9L195999¢S
628615502

sgleteelll
ShSh20901L6
CELISECEIL
8050291914
082nESE0T9
018116089+
9199111868
8hlE68HEED
ChSBEBSEOD
289611068¢

6980110161
6E9LRL1EE0
LLLLLEOBLS
ish6lL1L012
hELOH99ES6E
Loninglloe
081156899
0SEL6£2660
£chEgon6lL
82hS809L1E

€L5h191622
92225h5981
69£99LL 9N
016£258h1¢
H688GSIGIE
8SCH91L609
LhE9ZLEO9 Y
hl08LLEETH
1081210582
h20626858¢C

8£2800£899
9Zn09L16%6
28961881221
8661008002
8062065809
60LLLES9CS
L6L1S9¢enheE
h9e8lig0sh
£5910L0€€8
ELESNOOLIE

8176806009
0L2966£608
9856Z0L09
8LHh95L0G22
69€1281S6h
SLSOORNSEE
hZ8082S6SH
WhgeZSheZO
00%9€£18.19S
996 €08 ERN

0S596th6 0N
SECHMEECNIL
L€828991¢EN
1£09255902
1156482104
leLiorzest
£h95h96882
h6LvSBINLS
L hEGB6SENS
2118%8520¢€

09LS2hn991
LSELESHLES
68SINS16E9
06061SESILE
8121582889
£8191S589%
Hh09£108099
0686268840
8101250095
06gcé8LIZC

9€11S102k6
9HL989SEEN
£8h922E0NT
ELNTLLNLLG
Eh6NILZOSH
08860889¢0
£504029€820
1182990898
L6hghi 982
SEBLI6BNOL

clessasliel
6£2819G198
hELBBLSTEL
221£00510S
ZhICISHESS
58911801h0
2260200E10
T6998£6E£9L
0g8hONESSH
CESLN699EN

66ZL611L0E
h29€.,608CC
SON0LhEQON
9€0961£L10
hELLIZIL 96N
h2o9hol Lhl
niEIBLNKL
6298LE9120
19965599¢¢
£9596215Sh

9191811659
0205600619
1096895¢6¢
9000%8LLSL
£0ENBLEOLC
Eh909£CSHS
€£LNh298£18S
S1166L£6S9
220h621021
gzetzoeiil

ZhoEN95592
THEZIRENNY
10901€10S€
6ENC006ESS
66166102€6
ch6EE66996
€0658HhL0NE
sogleleles
6ENL02S88L
coeELh90le

68€296L¢L1
92ESETELIL
89RCTOIh9SL
£910£9250¢
L1 69695161
198L9h1nlS
on8sShlo6hl
€11601002€
609EREL 69
HheZn0016592

L1018£098¢
S6LLS1SLL9
QLEZ6LLLLL
11299481085
B8LESH61GES
8G£0SELLOE
0E£B81EG9L2CH
ELINNILEHG
$8182h628E
£STLChL 69N

06955HBH6S
12021828901
1058898896
100652600¢
9611900186
ZnE9SZ8901L
2019990696
1516106898
6281125169
ShniBlGléet

00986€£20€8
CL0g0LSS69
1165085¢.8
056€£52696
102€£86808
ShCl8l9098
8E92e6.L0nL
618LL0€LN9
hh6ENBIBED
1£601686SC

£069€£8896€
SZ6h95hIBL
€102220012
1512606016
C9E06N1S8C
6hTL8E6ROL
ECTHBNGTORY
1516806981
1SLERETBBE
1128292896

©652012808
211651 m9Ne
186192€201
06195¢25¢8¢
1L1see0ee
HCELEO96LS
12200921202
8€082106£9
wih6002L10
0£€520n1¢8

62909€1851
0596£06929
1268281120
091 wE0289L
[YFAR L 13:].74
£218699066
§28296529S
W8 h9Z8LONY
€GEC55996N
6£1518212h

2901026291
ER6B0ELBHE
9L960LNI9N
Z0heheEZHLO
98882EESH9
0222560S1L
cchOLELSSL
88hEZ0LESL
00ESH6SL6L
hE85588NGN

Lh11S2691L
hS0E616818
CLL9L066LN
081611048
5681601996
09Z.12hhgLh
Lhlglh9198
L19hB89E9€E6
68BEBCELOES
86.1865GNSt

9842158090
20ChBoEL6L
L16681%100G
H©585068290
S8HIHBEILY
CogLlEGhICE
2601169890
12069€10S¢
hZING6892L
66166£1999

ZonLeELIenl
zLé99tleee
10L9E118€ES
6008216111
€001 £0516S
€15881809¢
59£5086691
ZLS16hE8h9
8965186150
2211196898

8551811989
gléLLnL9le
LhGONL6GLS
§28CTLSEC
1665820185
hZsco8ehel
Ss9eTl9cels
G8G9LELILS
2195829981
9615626868

2929156656
6819668111
09nEg20€060
17510665890
6h5E98262L
08E£€20Z¢€Lh
8L101110LS
£898102¢52
65LN669L16
61028158861

€9€12298.1
981889061
886SH8S5ZHO
61185S€£52L
1619846285
8668121962
6h6gLI8LLY
9202910001
M1SCLON66C
9660h1ESLE

ho6E6LHENLS
heEZLRLNG6SO
tLe1ot908L
GZ2L1€£286S
1015€6022S
621929¢£28S
L0€1122106
¢81E01 h09¢E
h8S08H98¢EL
9LE0LNSCLY

%5008¢0588
n518280£96
seE8seE9Clil
9ZEBRGCHES
GEBESTIGEL
1605200099
800£619€68
6122798550
LINSEL001E
L9GS6hGERT

68961 1€818
9ECHN68LLC
ggliZeeene
S815840801
25€8L16992C
19585656601
6L21ELLEY
0¢2SE186S0
5265988620
9s5CL6SLESE

S192610£90
notnléleEne
L06L6ES6HN
cgl1889018h
6n2006€220
LL6E0NESSL
lel1l86n8EL
809110665
£0L081hESL
9964221995

License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use



]
[*¢]

CALCULATION OF 7 TO 100,000 DECIMALS

8L155206M0
1169226£08
9EBNTILESS
6Z66EL1M61S
1606086021
1964591098
9NLENEDLZH
1291912156
688ZN51E81
ZzZ01618501

2EC1820690
ccollzenss
L9GG6SELNE
SH8E06801L6
S861££2899
$8289nENS9
ZL9NLLLELY
£819€£60N1
8TTHISLLGE
106%18SIEN

#91660C116
h902€6£8L2
08GE8269€8
£0216€82£2
8905668068
£1050288€82
1122289911
919££86SEL
LS6NLESSLS
$9615091S¢€

SN6L9L1Z10
Z0966ERNEY
906108965
1G%ES10LE8
159266295
68LEZESHLE
2095811889
8925€01225
N6LSLLIZON
1L62ZE0ENLO

09ZHEENSLS
S9S££265S8

NESNEIZEBE

42068000€L
E99LELLENS
(Y X4 WA 44
/NOEGELELE
0NN090LME
11£8899LI11
992188£189

Q00002 01 Q100S1

h182841208
9212209082
90£88L2£9
TINGTHE698
L1216£850SS
6100£80182
neTHZEEBNL
60%h0S9619
LELOSN96S9
BLS9LESIN

zorezeeeest
19n158226C
9161881165
9510919566
HhoheLE9222
8EEL 1888SH
£29¢868HC1
SELBEL9LEL
081€920086
SESHLLI109

66655686.LE
6065942221
LE92€L021E
68094L18£2
€£620105288
9616EN61L9
BEOIEELOLE
181S98ElEE
6Z1ELLLOLS
zesioLtoto

£128922£20
€STNL6LUNS
02S6ELN6ES
8666%0£S.2
84700£10886
2S6£818062
56£60685.8
121SS09€12
€£20£50956S
SinB69CZNY?

PRYINE14 31
9991610096
0L0806252C
099hLBl6EE
Sh1629256¢€
§855661019
®S6%6815.0
an6n21.182¢
LRGBINELON
9LSLEBONEL

1160160699
6hL621%0S00
S66E0£0M02
9699106969
8ShI9L16856
2¢088£6918
09602€€2SS
£6166£9290
920£620€18
z208019818

ThEBLNNBLS
961058129¢
9004S2Si e
6008220491
021598510
128962Z12£6
4866048128
holLL0N6NnLL
L8951 nhég0
0589521019

8n1.1889.8¢
9€L09SEEN8
S68EBNELSE
oOn0ZHSiS8Hh
LEBNSBEBLY
8E9BLOELNO
28512986518
SE69198086
658098L60S
05C8L29681

NBISZTLELLS
1189665166
1054902880
TTLSTSS982
ShSS01BSOE
L8SHZEOLNG
€8SE6599L6
PAS:1Y 8140
10028S6LSE
SLolselong

8NBLONGHLN
£9020618€9
60202416905
§T1192¢€68C
1€06129120
26L90E8L21
$800510549
CLETNLOOES
€186191209
S02998615¢E

NO¥J

LLE8BLS9LL
9L1969210S2
82TL6MTIIN
hSIBLESBIE
6£92980191
8BRLELLZSH
L26181LS29S
8920189892
LESINBNEDY
00n8806LL1

1L1860€S59¢
SL1TSESBE
LSELOhENSS
1491615616
8S584S029¢
LLO6hN6922
LONR6EQ6LS
€S91€6190%
B8LLNBHBIKS
h9E661690S

S09C60L 06N
1052110095
®0104GSB LN
SE0£6L2L99
2011001666
626811669
£EGESTICLY
2291900908
0984888L6¢
G6ENENSI6ED

S6E£TBHS0SS
L12862€06S
§522£888GH
0EnBL0BEEL
9URLIZEL 66
18518410225
L2001£6228
€81005665S
0261616621
01E9L29510

ELS9NKLRLS
NL9ENILBLY
8018291001L
SLETiNLLO0L
$858506£2H
HLLE20S9EN
SLIN0EILRG
66015005 hE
SEL0BSTILS
2LS1692196

€029018962
6C1168LNRSE
0569298885
noNELLION
c62l812508
9182Z1966%
1286MB1661
L012E£629C
GEETELL0ES
2g9L2L12829

IhSESCTHhNS
69.28¢28h6.L
§1602959£8
15158220S"
1621059591 N
8865988LENL
9hSG65556S
h0€2296520
1291129550
2569898518

89€S12¢2029
LZ9ESHO6NN
ORONBLESHH
2199121591
865198550¢€
NGE0LSLINSL
6021101880
866£8C990h
199562SEL0
9921115SSH

6€€6292L00
8hSHBLIOES
€622S€8E6E
hZ09SES91L9
li12018.218
0528.L0029¢
0L2011688¢
00n68LGE18
9L01£92£96
€SERZT60LEL

TLENESSHBE
CLNEGNOSSL
£L61960S01
6151601816
9ShionSETL
S2L008EN9L
£8T9MMEBSE
HWhZ00ELING
SLRSRSENNL
8296L£925H

7208122021
22l LE20199
66610£0S0L
2182815805
1£68056266
666665821¢
nhLSSLIN6E
INEELH0G86
0602825668
922£62EM0S

£268SHM8€LT
0521219906
Lh0592£890
09289LnElCT
86M0THTOL0
1h8810S8h1
SLL0ELBECH
689199€Cl2
16080E60L1
L1210£€68S

L096E£906€£0
E0NNO9SShE
9L19681289
8082SZZhnl
LhSB8hZ9TS9
ZIL9LETIIL
8G8CBNNSSH
0185185186
6286021818
8016882692

onegBLECLLN
2082HEBSIS
L9E61601658
9SLOLEOLCN
h9S6E0NMOLL
601£082026
1082190064
LELBSTLOLB
1£81856611
SLhEENBLEN

06€£095MS09
0096819156
8g981.1.08
9L0h621029¢
S8681506£8
1918026952
€L60E5M60¢€
S9BLSLELSE
0Lh18482S¢E
1582252569

LS€4112902
helSl066S8
0029456141
€200L4%2040
§122052819
6666911518
2GC6ECESOS
L InhZ690E
SoeThl962L
10CLIg2S6L

SLE168EM8C
8568NM18L6E
1008792581
080%11S29¢
h626100062
BERONPIBSL
2518625295
6651062289
18620h2g0h
Shhol2elLol

6ELL9LNO0SO
0590Z¢e8IL
915026568¢
62115692520
010000089L
GBEECSSI6L
0819616956
9L18L118¢E1
1158985069
G1668815€9

ShEeSlolEsl
£G092198.¢
€G98EILLLLY
ELhCHILICE
9261859812
106581£885
ngo6l8ici8
€169£16€£60
§S094226L19
10801£06€6

©881960801
h616601£89
5058100162
LELNZS06E6
66SE09SS10
961€92S2118
0£05£29¢€81
h98gEOLBNL
hh8hOSL96
6586616516

180Sh0G9LS
8e61621906
89LhS62584%
gLLLIOnONZS
19651218560
LLYESKING6S
£6L0h2G1¢eN
68€1266L18
S6918L06LN
h00ZLhG69N

£5¢208€CS9
06h0E658409
€622618S6E
12L0EL10S6
L0€950LS2L
8810201822
1818MSE868
0808S10L£2
8S8hSH9BGL
COhENENTHL

9689121959
05h1950L66
€6120056€6
22995211592
99£58h6hNS
612h9T66%6
25810068€6
655£819€00
I%62EL0026
oieoceoezL

h020289006
hERLBLEILO
£€0699€191
S182210208
61186909S1
n18068LE0D
8L21161509
oLhLLIZnont
921129052E
12Hh069801LE

h80LZo6L LN
€2BLLELNEL
191652025
£2hS0582.8
890nS22806
S86£H168589
hG560101566
192€299612
SEINSHTERS
teczinisen

122601 1ns2
90€22SESSS
11005529211
98E£9929010
921£88198S
LOEE0196SS
L0S125269S
98E0hS9NTH
8h2LT1T20S
605886LHED

982S0Shhhl
c09liciele
0555024659
LINGESLOLE
LG1L10K1E9
SEEON96CE
L66EE9L6NL
G69LETELLY
€0ZEEL10GSH
Sh00L2289S

§1088188€¢€
ShI1960592
S8LLLSS9L9
CCElELE0B9
9€2€160892
INSLeBSHLL
8l61t1Zn89¢
1Zh6609L6S
668LL066N6
2S5LLN96€20

hiw9lelegs
88415986960
sl8ge96081
£950061602
L6M96815CC
9LLZTLINT9S9
€£LELLNTTOHL
1080106950
GE0L2S1ES9
£11001E€89

18696681
0069550660
2L60220601
€NBLI9N0290
€£2h611808L
£nl0LL65S2
16286H90¢8
11599562169
LE£€1800050
LS6ELLERLS

019222L220
9ehCOl0lSt
GBECHhTSONL
E6ECESTLLS
8969192159
086RRLENTT
8699116048
N1 L61SSL
6h21160€92
1298€£S00€€E

85l0l8ECeE
E0hG961961
2619205n28
w8.ls012282
0804999006
h9eE21 9092
z08enlolZE
91866£12860
9509885150
8l6L L HhIHO

9L9Sh9CThBL
1£8.£61128
80GLS52NnSL2
LLS9LOESHS
chaeeNlLlY
8l1S6M692LS
SBEEINBEEL
69L1191189
wh81l12h06S
1602841922

8510015206
Shh908980L
09290800€6
€9£SIvCL2I
69914186209
CLEGENCTED
ZS9CLSELED
E9NLOEIESE
9900969419
L1£886990¢€

£9E8EL16EN
982208€£02S
Sh11E£9689L
6£680ESHEL
Lh00L€TLLL
6521912668
SCTE909LLNE
LLE68NNSIB
SE£6606650n
L12£589¢2hh

License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use



DANIEL SHANKS AND JOHN W. WRENCH, JR.

84

1188256859
10900901 10
89608l16£¢!
14SOLENELN
®1£866£208
8€19608910
0921628£€S
#8805£80€EL
2906692090
26520141980

46891204106
1182615016
L26291969%
6ShL61SELS
alneloliel
i R2ISSN99S
92605 hS8n
9488019159
£62800L0eh
£261809116

191€00GL0L
0LL1892926
2156€£90066
hZenglSinn
glnlolhoel
19601£0290

00€106L0LL.

9569254891
%199821888¢
118652981¢

1206298200
L0L1hS89869
1029086€21
cgri0821¢gl
£155669628
LNC9GR996E
ENGLLEBSBLS
886060€ES5S
L916LSL61S
§506912010

2168SEN6LE
£0920229S1
2298068£80
hS88 LR8I
09L2982L2¢L
6L2ELLNLZO
619¢€2€6€l1
1SG1SEBLSH
19921608865
085£65901L

001G66ElLE
06658821982
6h80N60SIN
0€108£8.80
SES6NSL6SS
€21968050S
£28186.825
200061849
80£201926¢%
£80969€2h1

6609020286
28612C£09L
hENLT6HINBS
8€£L065060L
LL)69E02G1
h091002hC9
S€L0L€1201
9SE6NNGI0N
6069112989
65££988608

8%Z1622099
Ighenennel
88S61S18LS
0LLUENEBTL
00615559¢¢€
hS0L6ENLLE
1928€0S28L
ShlQLESEDS
1586££5990
11%9189009

9n10218226
86hLLCLI99
1ShZ91 1809
9622596£98
028022£¢£86
809€£225968
0609191886
stiglzLoen
28lEN0ESCL
£699096420

"NZGZHSSSO
6€E181580¢E
91519010¢cHh
6910589510
£€8CL1SCoL S
€£1h0290018C
112€8981L6
0068L1L06¢E
L6h2GH8SES
ZLESNB009S

1811991ch9
8295.8£518
Zhosheclies
SS9LL909ES
Zlisnlisle
19120£91091
9LoheLLi8N
H©00£811020
onsélLennl
2560012022

60h6£608LN
0L8hESBLIE
6810201291
8hs60£6E8L
£296185L09
GELE6E0EEE
29LTNLEILL
128G€6£C8n
61it9Nn09892
88181228¢6

B LEBLOL
12929601€8
£005£65188
88NTLNZTNY
£81612180L
1£09012188
7089116251
8.2€86M911
SH96289066
ENGLLESLLO

9CLS9ELELS
QLUDEZT LRSI
§2698E1L61
6106€02162
66222LEL01L
L6ShL LTS
#00€S0S9SH
12€01B880€6
198¢L21066
6S00h9B2ON

Slecelbsl98s
S8SNINB0S8
09890€5£2€E
15988L0€L6
RLESSOLECS
6S21299S9¢
22€26920Ln
S051862589
€6191L65L6
Th88Leg9cL

aooosz 041 Al000Z WOYd

0921£19€598
W61 LSSShTE
€N160806EL
9951208008
£1999092L9
G55552hL68
L£€021650602
L9L16£992L
LEQCLZIGH6
1218012681

5908950661
OEehii 686
LINL6LEL9S
8209665211
hTS0N68ESL
90m82182LE
91916010.L¢
0L ®2LNESQD
hohENL0GES
025gCTHI6L

€0290%2986
hostiglole
8518669920
89€N9IBEINL
€£92918L926
£€CLLNLLY
ANl LEONSLY
10S2096%0E1L
026£5899€S
2991€€lL6L

Lh99nB96CE
hE€S8901020
Lhh612oLho
hELEOILLNE
£69£160918
9628110296
9514980891
LSHOEINISE
CENLLEENLD
5565209110

G21629£89S
LonlLlé20LE
166555128
h1992889SL
0L891198EN
€2ThI125280
6109£S£0961
higoheni 6
SE9LLLNCH
S69NINBREL

LI9£10£SE8
8085168558
SLhlCLéles
Sonloesles
hh62891520
nesgelolee
OLEL1h6069
02LEELCBSH
hoRKSELOBI
9519hL262L

9LOLOhSSEN
688LL8E6M6
L6EL6L100L
1968909815
42682881021
1609518052
€£0L055H8ED
186189.01Ln
SHHhEC966E
1999212€10

h2LB6606EE
Shli9Lhonel
00816666 1E
1Zh9620908
hl96L165£€2
FLIEENOELN
€822LL09%9
2896€9g611
£ZENNLONGE
LL00NLS29S

W8S8LCCL9S
hee0elsole
2808181691
£9085S9£18
2h002682£9
0122615052
€LN61EL96S
000€161891
9509008SL%
9ms8L£8221

8089556526
2Lh199048S
18E2E0SBEY
2159889902
8602110510
L069L60996
£€9099.2098
S69£6M826S
40905hn2CEL
In960280S9

96€26hLIEE
8lE192€260
SCT6LM0L98
noNWiZ9LL26E
1S8NTEL0ES
1698166018
18L6MLS82E
18966hELENR
$8908€E1LSE
29e8115161

192.2gEn0n
£ELNLO6KO0LL
2169196940
£6£0LETSLY
€0696906£9
6ENNBLS6L9
€8SNELLSLE
1048LLLRRS
100092606%
0L0920626S

hB8SCEISET
0h00£88 19N
EESNHLONLN9
SOhC896 LY
095948E 18S
96811860E9
94115806158
9620209911
886E£M600L6
OLELRING9S

hheZZELO6L
1h06EHRS988
6£S0M8LEIN
9hS00891LH1
nsotentel
ShiIZ090Lh9
2028480410
0255962291
§S8€.20£€l1
S1L6210%1L

BLETECHETL
£858LELLI06
1186£8L0ES
LEROLNESLD0
9€199.8068
€6LL1Ln818
NlE99LLLEL
5025009210
€19€1819¢gL
6912522081

28SLhohLLL
299206hLeS
§222141500
Shlcosclin
6510928600
808ShL 25Tl
06€112L59S
h88E906ZHE
SL0gZShheh
1h18816599

29£889286M
010L£0LE6S
ogllé68lLLL
Lnl008Lh99
1118556212
SGg6lclEle
£62G8S£081L
€120102¢¢€l
9sl6leible
1988L1h881

SG5611258LE
S2109¢8101
ZhBZELNLG
CE98C966¢CL
€££S01S01 06
€L2S159606
LE1G982L91
988S£0L8BLY
€SL2h8S1EN
L8SSL00MZ1L

£686LEGLLIN
LOWS1EBISS
1252265099
1029288681
cThi6S8L6S0
219910L08L
0961569184
€62M96L616
09LLLnlL161
L1E941BE660

€86ELM6NCO
$886£N1S6N
99200E106¢€
h9£998£880
8115559550
8692198610
1888211610
L1€7080999
8822£90919
0€0S290hh8

128252969
69968€€LSS
801.188HEBOD
¢55155029S
12€805009¢
9660150218
£noeSnLeElL
1h16620810
£0615612¢1
0g€SSLL6L1Z

EZOHNESEIRS
Sl161025¢cH8
gnti06cLoN
S12€1589€0
L6EERTLNO8
20219181€E
h2Z9Nn190£0€
6S1SENNNES
€£19616816S
£021055898

L610691€£0S
hILNESLOEN
hE9569.998
€622nEN091
§2998G¢c61E
GSL109£6996
LINET0S5992
202150091¢€
h69650901L%
9L82656NEh

hh958051Es
1212091862
8911806908
0255088522
h91818821S
€£00S9LLLS1
6£59185980
9MEBBBSCLL
L18€L1SL1L8
osgishlele

151699¢22¢8
28LS65ECH0
1L£586690%
9hLOSIHGEE
OhBEZBECELS
LSLSH6NEERS
§25.5¢£98.8
hINMIETHESD
6L0SZIELS8
cehsieeLnl

€£120n28229
§TTESBIL6L
ho9eL16GNE
£66M182808¢
90Lc66En1L
08£C81 h8hl
S9019L2166
c6esshleLe
61G5S6nLECe
99680€C20€

he0EBBSECH
25£8618009
011552822¢
1225299098
%.8€1.80999
c6hLS8NBlE
heoheEl69LL
86E£260hG9N
80ZELL6NED
668592182

€£L0656n6220
£0h9elEL92
8996569950
8LSTING6S5C
00296818S¢
60609L56L9

€921 186926

6688861010
60£S5621201
8892668555

16LhT6L9€EL
011050¢8LM
820109£622
6£11225G519
6€L6€2TLSET
£60£286900
MEQEINROBY
Sh990L0911
1800858080
1621218€G6

S6hSSHILEL
£01608ELS6
1182hv€CLOS
91869SLEIL
0LLh886948
9gLeLnZocl
n92.890650
INETRTHEIR
6516100026
h6SLLIN0L66

cONL0SoNLE
66€91 16200
8008909408
£19£022869
9eh16118E0
Sh860l19¢c!L
8hicSLh8S9
6202092085
£666151188
€128020060

660150nhlL6
00Nn660165N
1620156181
L n61L288E
1250991885
Lhi1061208
6258219S21E
LLIROKLRG6C
HoNOLSSSES
6E€11Nh6696L

90528N66¢€L
L5£015€580
hol0ceeBls
SEL1Z298861
S698015929
1198699510
66200601128
hLENKROZIL
80686£818%
2£0S2h00L8

KZ1S0C18LY
hZinshelel
8682112619
199s2gl2ll
2501556150
99250S568nSH
20250655202
410659669626
20588201i8%
9225h0S048

h6£9L06E9S
S8egl ne6Hwd
9651516191
86CLI8NWCLO
6692581226
2eshLLL002
6SE£2TSTINS
S900£60L 41
SELLL221IN06
06€5958£02

License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use



85

CALCULATION OF 7 TO 100,000 DECIMALS

8L0Z80LShé
8n889€Z568
SOL1261260
1202469068
hETNBEBINO
9658861118
£82L1140269
LOhELELNLY
981 MLZB6N9
8SL12£9026

£19SEN1L00
L6SNhOLCSS
9116906298
£2€56£05¢€C
8012£n08H6
062£0088EN
616811 LESS
6658258192
GTZLlBLEBSH
6081819214

S91618¢€98L
CShh1 16680
ENTLIN0SS9E
£CC195E91S
SLESHNB6LT
hS21626820
6021621502
hSB8Hh60S169
LE6LEYESLN
0L621€£18S9

1611289669
2S6610916¢€
S0L1116808
CEGELLLNIL
SE68L09€92
LESN9L2966
SleluhoocH
0€6SL6SLRE
Sh9592€09¢
[4.4:{ A A VA

8L1h0LZEDL
60E0CENI6L
EH8NOSONN6
nfil8h98nlL
Sh98SOElLLN
S8£6598L15¢
026M8L086N
hEINELSHLY
0688850998
®9LOLLELONS

60050€0928
661 1ESB668
009ESEISLS
eLL19€EM980
£60921€LS0
LERILEEBTH
h186S£0L22
091 6hBESHE
19882291hS
8S8S0NL206

02h0h806E L
Lh68HE0CED
L10G895SHT
165£680990
b6ETELEELT
801010L20L
9062855812
ont1686hL9
LELNW0ZO0L00
I9€9€5009h

LOEOhSBOGR
PR LLTASL WA
129160€98L
€6ChlLLo618
1802661588
SEINCSONEE
1599156208
1216602990
1S1SS6ER99
1292021 n0¢

SE9GLE901S
91888£02€L
0696225200
1S9191589S
Sh6l68hlSE
6LLZBRLONS
9162082508
ZLh6099h1L N
LERLORING0
6£95610696

0l1€8120861
HhGeZShiBLLS
1118019562
1162916564
n1806661L10
€IMN6262C2L
21059152952
ENEEBESIBN
€S8CLSLESE
8€£20816998

L12182521S
112299£S¢29
06LL22621LS
€L12188h16
§225158220
BSHSESLNED
1609.92n61
19€290052h
S6CLSEL06S
hlEZELONGT

€1651201£S¢
£681ZSntns
0L0h020526
010%8006¢l
6269£€£8168
£0CSENLN9E
InEN9L 168E
czizceoghee
BHCLEN0G89
CENESNOSOL

c6he08nEse
lLlhhwigeel
968EKNI18SS
LINGTNGS6S
ZhSL102068
62EBLS9N16
0299219600l
€061C2gE6E
5hl108688SL
£992¢€18LLN

1065928688
5866M5.Lh02
I IRZA JRRAY ]
0Ln20ZShET
LLOh0EIRCO
hIHBIENSLE
L1608BENSLS
LIENLBO6LL
[ R FAJ PR T4
8516198826

0ZLLESO090L
€£0h880918¢
8899120L01
olnllonngs
9181222501
1881nEBNET
£5291L9L48
8ELT6INLSE
£E6C1ENOL
8565182289

G0000€ OL Gl1005Z WO¥d

ih8688202¢
999s61s€ClC
0€20h98.8¢
8E999CONNKL
€0L691.028
£8106000SE
611G582€L9
£8G51622h9L
8291088108
LiselLzoeene

121926168
n0L£812682
60€190£669
ZhhLIn9ggne
TB8SE205866
EEEET6ETSE
Z02SSLESB6
$502969128
1SS610161€
0ENS96LLES

88001¢81S¢E
986h19hL6L
0699MCILNE
BENELE6STL
Lh02sLs8LR
C89CLSOELS
9sL210198L
£215080¢€11
6861018098
2128194802

ehl90h80Se
65802841026
6086562518
E0Hh88CELCS
5262689009
ShLlhh2080L
L19165S18%
9622292219
6921086080
660L18NCHeC

60E8HCISHL
oseciwnlil
heolenelil
0£E1L6ESSE
1220991164
221Ih59869¢
SlE6C82L6T
610L9120€N
®05L581048
115190888

g98hCLiLee
£191565919
6hsh6Th6CE
11822565065
9011651920
0100061919
2081619020
S88£G99068
£56L6CL622
B6LMG0LCHE

IMZ6hILhTE
686655L5CHh
21615585512
£6Nn9£6896
S0ZLhinnle
060662£68S
0659€£1£200
6£5£951802
hSL8hISS9T
soriLgehte

©610%29026
gleosiiiel
coegocioLes
9E90NTESLO
1042295209
cheLBLISON
1298190829
16.802861S
0L0€068L19
118hS1LL06

22990526861
L7950€8050
gl8leglLLs
h8LS0n89L9
si20thlsHl
ShZS90168S
29661L£6958
E6MHhL9ECLL
901L.8408L1
LoLN66M659

2262099Eh8
Lrllleeeln
8L596n111L
0685hBLELD
8NE689LLLL
hl185162099
9M01LEBOLS9
6518026861
08205061€1
[43344814 14

L68ESOLLT6
LLLLh9292E
6€£20h52080
ESLNLLECNN
hh61829LE0
9TLTINOLS6
08LhSECTIEL
£9€L106.98
§5082¢¢2ol
9029962ESH

988SHNCOIS
L92hTTo6SLE
08¢L150.0L
S1L9€69S9L
£6€508L816
6299558168
86L0L1E0ES
0LE9CTHO6EBD
L60565£899
heR199€82L

8EL6BNN969
8ECL0LL999
8ETSLSNCHT
2020118566
100S0€862L
£909s608tL
6EhlSonn08
06851008hL
£162855910
L6SNnBOLECE

9929€0£059
CEE960289L
L8SNnL1S98S
6E8LNBINLE
0286522551
0090icgL8¢E
6hh6659181
90.6h2886N
099€9€805G
S8LLN0L2ES

9995561209
1965298120
éenZniolest
SSEE6C084N
9s0LCLB6h9
LLLLnOL6he
ShS018S62n
6Zh0NN9500

-BELSENIZE8

B82CI99SEELY

cThiBB0.88
08S9021€L0
h60.880612
090€LLhSIE
250e8eNhBs
L0GB69SLEN
008.el1E6hL
hs82518291
ESINLLICEED
SELLEOLROE

9401290850
0£926082S5h
6886.L6012¢
6900€€8166
Sh9L10E09L
WZ1659489G
L0ZEL 65606
0£65185961
5.8805€8€C
6€£10625h.L8

hEILLSHISE
81222995hk
€£656255209
181Z189¢€08
CEELELL00E
£6EN122206
0811222560
6£0S£6M886
Shl18.8898
281062¢€¢8L

2565901089
6gl2ih9L1B8L
NGLELG8RGH
EW80€9£606
98621 290hn
9218295€L0
199115108
661096h86L
GhEGHBEESE
£008081S.S

ShhhSSESBS

EEON0L60S9

60%2201989
c6E60LM2CE
ELSSHILILY
6LSEINLLSY
cl08S662HS
SETEHILLEL
LLIRSLIR69L
9€9.691608

6L10.2h1h8
0LhBCOETHS
LhE0LZHORS
9212510808
SEBINS6ESE
SHh80SONZ66
8105695¢£88
1581616906
he01601SLE
Shl6002hSS

29166C18BEL
8601112566
1119886066
6052816608
tholzL1919
hllohhghe
1288125066
hl6L22060h
£989826661
12e8iLeLLo

6hBLNS0Z16
9.8€90900€
866M8S1SON
cLi8l9cCioo
ZBELNGILLY
0ENM01S6519
68S006.€cN
22512128¢€0
L0NZLCL086
90201 £9¢€6

655695802
WSh1LEGH08
6£20962286
8ENNI66K0G
1£6081£996
LS5200916SS
0CLS60S¢EEL
0£€862206G1
190202186411
801£294889

INELCISBLS
000hS8L61L
h8LI9N060L
20h8e61920
L9ZL0h29Ln
628S1LTLNES
0chlslhiog
L612EN66L0
215€098LLS
647860941080

EIN9L66L ML
0L182€915L1L
1LLh66L80%
e8s9teiotl
12991102.¢€
S6£210056¢
9CEEROLHED
hoLL0Lnls8
1E66E9NMB90
ceLBhBN69L

€6.L1911900
E9C1EE91GT
9€69109€02
hlST8NS929
8EBCCHSSBIL
96MZ6EEBNT
68L611601¢€
h81L66€8S6
SEWLLON9ZY
01860182185

LhBl0OECORN
SBHELERGNS
LO66ESELNL
GEELO6IBLIO
62961€£0092
0€Lh62682E
INELEOINSE
BELEEIILES
£981Z1286S
9882115085

6n189L9LSS
g6hGLCCECe
£CEL9CIG6L
0lSHolhlee
£9l9L¢e28¢8
ChéZELLZO9
22g8021806
0015569995
£069205129
06126£0921

h51898806H
Lh92828801
ENELIBTNS
hhliBnoENS
6210920258
6059€£6S£00
6910088586
CGE6CHOELL
B9E9LETZOC
610890g81LH

SLC0E6660€
1£8996021H
611ERL8806
glLeelesSlee
GCOLLLIBIE
£919Z1g6HL
S66L121SE2
8681812191
68NSHENGNS
LE2C6691€29

£€008£88192
2808629219
§52856210h0
LELN6G961 N
0L1ZhEBSSL
641NETITICS
0ZhTSORELD
hS118ELL196
BhEE69L669
6E£18C0€EL16

ch62995882
121L0eh98n
922519996n
2816506669
h8N952180L
INOENN6L06
o9o0tLl8i0hl
1501018616
18520€ct 18
Wh16996060

h68£68160%
8812652890
h6CL16SLLE
LLES05558C
11£9900890
£91208296¢
EL6L0NG8G56
h26L995n81
Bh60E6SQ0H
8lLNhS998E

IM698L09LS
SLEEHNBISL
09.L%211989
9525016429
6G52961€L9
€906616866
BELSCT6SLL
oshitlessh
LREORZIGLN
89€929912h

License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use



DANIEL SHANKS AND JOHN W. WRENCH, JR.

86

CEQLEQLZLL
8015215960
LE9STOSLLL
1668821299
8256681598
h26801885¢E
26028162168
80£S0L60L0
66116016986
2SL0LZhENSL

89h8609LTS
2STLLIZ0G9N
96mlL26828L
£h90L91209
0619€9€001
BENSESBESH
60CgoNENLL
9MB6HIBINNS
825nh8022S
9ZTLELESLTILS

0ELSZ10NBE
61105£5268
8SEBSLLGLL
ZC8R0EP09L
SESE6£08S8
LiLgLotL 601
6£0£58S1 8%
61Zh09586.
9561821802
88415010590

6982885661
617681080
hZhZEBSEED
8LEG6661R0
181EL956€E6
SO1EELSELS
HSGBELLILE
1LESEN608L
SELNICESES
hogz8lEniC

2£680L612S
1918169160
1888809615
g86chELBNL
192009£50S
L9958818¢EL
18050£806%
65625€52¢2¢
SL5062156¢¢%
LLBL9L®L9S

€266M12908
1201521492
LESELEICLE
1119269429
Lanhizghlno
llgoleslls
98hiNLihZL
295226500t
8.9£989960
89€£190120¢%

Lh88hl89Lee
0292016059
125vh058E L
L0Gh1g6E22
0Nn9061L0gls
096Sh8L8LE
9921250026
8l6155590L
SE116£8811
9505952l

£06.150.292
828566952%
LLLh8S9NCT
90S58S5h.L08L
£06S1£8SLL
ZehheEBLESL
9180221086
1562688.8¢
h19820661 0
9090£S90£¢

2S99LE168Hh
601S02€690
25925.L£811
12009189h¢
86288HWESES
111209€L0S
hS61ELONNG
SL18BERLLL
1S081261LL
1066920161

1115112208
1826220092
8LLLN96L19
1888991020
hZlEIEEEST
686E9MNNL
0292656011
608L6982¢L
26611686L2
h€888L1010

1925588181
h6EN6SSIEL
8L0€.8156L
9S20.L8ShES
6128SE€L01
9280€208L%
LE0EE92oLE
11226509841
L£€6802208
019262526G

65889899.1
0126991081
62060£9808
159M16882¢
€£9916L508S
G2992€T18L
CLLINS18LS
9218116618
9898955556
2102199629

€9CLGEELED
<hl88509hL
£18£900102
heLloZLL98E
69069622€0
1111156808
£0282HN6ES
928E11EL9N
8852L2%9n2
§6150L9018

IMIN652956
LS2€0126LE
h952292609
©96L1219962
aL1zneesez9e
1996615110
00S66£051L
6968606906
6586011808
€ES6190L9%

HEEL Lh9BHO
2112661568
2€8150£588
B6CESOEESL
911598692
Sh8.lZ1201E
1201210168
65581€28¢€S
7589981661
£6126285¢8

aooosg 0L aL000E WOYd

6166561226
6612012852
CLEGTLILEY
€£22LT26668
8160688l2CL
Thhlogs9le
hhiSEENLBS
8662851618
englelooch
8G5C60nChL

€£81LLGME0S
1166890186
21S6060L1LL
zeLnsiolle
65L4196608S
8Lh0LhHE8S
z816M99912
69hBECBS89
£896S0ENMRS
9L80LhEBLL

8L109€50€2
6129102480
ehL91960¢€6
£L19550921
oonhonli8LL
hel8eeEBNLS
0005921h8h

€21095620N

£218129¢12
1940285129

1881€8588S
2250169519
©0150221088
62998¢l1lSE
EN90SNBILS
NNZHONELES
[ r4:1: 1WA PR
L268S0LE9L
1220061029
1868212105

66L16EL180C
80168GL18L
691LL0LSREC
Leelioglien
S89LL5L06S
LLEETN66S
6E9€1 999
($347.124:1:14
cl6lHw2sT90
128€0%Z811

08E€S6££6ES
Sheghlcone
89£6h89186
6161208
7612526009
¢SCS69L£9S
OhoENELLIL
£€29266£S52
ZhSLL16600
0200660582

988E£520269
20120847288
260109860¢.
099508.L110
6920.8016%
1189626660
€L1£0£610S
15928ET6EL
§156028210
(43114 ¥A ¥R

h62S0hLLS0
6658111621
22LE5881LLh
£785N568218
£218982NES
1961561260
§566102029
0615825888
hEBLLLO9GY
LELGhC0TeE

6199¢60L91
96ZEESLO6L
LO%2Z8L0260
£2n188L026
h6602SLLEL
9808102802
£€.88261291
1851186506
h6S2ET69E9
S8291£826M

185£C80S 6N
Sh6£102608
8Z10c9l2hh
ZhBELIE0S6
1166089£88
$018222909
C6E8690SNL
4©981066169
LSGh28LChS
hio9lLieesh

2996096160
6hin0lLLINL
1126092109
SSh6L1L220
£0925198LS
5066S8GLLN
0Sh9Hh05898
L6LINSELNE
LUETEBNITS
CLIEGNLBRO

6960198LLN
806810291€
0129SLL91S
8020068008
€252N0N092
889NLLEOES
h566860€2S
9800895 HZS
L8E29%150S
08hZs8eL82

2591090661
8.1m0S0S€86
€£G1961561S
LECZ18109S
hEEIBLGBLS
hSO0ELEEIIS
1690592186
©695€06660
09.186891%
£02059£880

8598€1998L
€ShZLLIN006
£09618069L
1216881150
9922286969
L98NM6EE9CL
LEILEINSIE
eShGhlESes
008458081t
0062696992

0L9162195h
96£SECTIL69
£558¢1815C
12969869S¢
9961086608
0L9819LS9S
8€81€80290
9218140861
hl9LZE6EEN
LZ61ENS9o9n

10628Sl2Ln
h002L2£028S
0281E9120S
090E61LSEOQ
060106191
9599680185
SL8L88LLSE
BE1628ER90
0Nn06916962
G9E9.2Z1¢€2E

S8L£69S00€
510569€161
hOhEQLOE LR
w72110600L
2L9988S2¢.
Lh6LL290NB9
9LL2LZILES
9510921992
LL9ECLO0C8BS
186161LE€L

9851£89091
61SLnLBTLN
L9182L1188
6E6M901€€€
§289Lhinnl
296011 tholL
886E0ZH506
LENIETBELL
£802£85069
S29512h09s

6LEILLIIELY
oLg8l00189
1LSS20hm6€L
81 ns8nNlgs
SEIN60ZTH60
£0955S001S
WELELELSHY
18LESENL 66
1201002152
0L1ES19150

h6856MM200
RIIN6SE0LE
h81216290L2
961£588806
EESINILIZY
€9€10€608¢E
S69C6126€2
h10L1200E8
02221922199
cholLeellies

cgelLLlgsll
£€1059988S
0l£S€00599
1£80988€£58
99ni9onlZee
£6856L0180
00188l G6£6
8l11ROELNET
Lh6161 7098
hiLHv00H8BIL

69218091€€
6SELLESS6E
8ENi89CL6L
Sh19SE0€E92
9LeS1125T6
ELENEO9CLY
80LSSNhZ961
9696560119
ce821lE8M9l
9Ln60L2612

€81IN11589L
8111£18¢£68
oLLe0c6818
L96226€L0S
LG6215559S
9999£h.1582
G6818£6819
S82SOLLOES
6SGO6ELETNLL
§56185585S

£099.L084L2
0520569559
Teligheleh
S0£0159.28
LLINIELESHT
L€22925€91
CLINSNLIZLO
6252659918
65hZ80L16E
L186E01892

Hh2002E90KE
1160516022
£86HM8LH190%
gLochn8LL9
oceelelely
§6885€2696
hZ8LON9SSO
20G8hCHoE2
96EE9L0E96
0829161098

89L6SEONGE
hg.l8181808
019589920L
B8E0EB6L00S
LLOLLELLN
£L90080L6¢
12LE9LBILL
80926092122
SET9L6ENTL
811210262

n19584982E
£8584%91800
90681596¢EHh
hTHS9EELLS
09219821 ES
16810S12¢2
ch62909229
1565992202
heLLnThsLeT
hS2Z8LEL088

89gCHnBILTY
9€518L1069
oLL990¢€811
L602hE0096
8l86ILhESE
£651219102
8hBINOK08T
LOEhESBIHO
88ELLIE8THG
BLSB9ECESL

29€5122¢£56
6LSNETNHGZS
chBlcosLLs
05S0004KS8
0€SSLLLN96
6£96€15288
ORNLESCIEN
260201 HSED
991921 hSEL
S9910S1098

2860862092
9LuK19S0L0
SLIEZENEOL
CHlLELBEDL
1842098102
6CCLELLENY
019.4%88hEE
S0TZ8SELNS
8INLELEEBN
8191555886

6.n28NSSIL
1L161G€ELB
8z8leoseEnh
0LNMOENETBS
9EELLE0EL90
higEB08N6E
62BLLESIES
Hh91092100%
SE98LBNELS
L6ELONGLZ8

5068210598
1990121268
11eh212896S
ELIECOTHON
LL96nnlL6E
£268168LE9
hELS6N8LN6
S21800%92S
1111505650
L09SEETLES

190928%61¢
SBLOSELL8S
LR0ES960 16
100988S€LC
09108281 SE
0LnSZ66EH9
8E91EBNLIB6
hGZE6E9618
LLESHZINL
109¢8L08EE

£6661M00666
LIEES2CL990
he0l818€ES8
8201909908
8n60C12616
€1599102%8
LIRT4433 ¥4
65S1STES9C
8208252892
hehez9CeLL

9ELZhBELZS
6220962£0S
8115585189
€1550969S0
gn6.L809291
N6LN0LNSS
LoklnelioL
2522906818
h0SLihS686E
169506225¢€

License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use



87

CALCULATION OF 7 To 100,000 DECIMALS

16918882102
§L61281L11
698650966%
061S5€5028S
L0SHh8Hhl958
0NnZ8L699¢€E
6120619416
9120lEl182
91h860h868
0€12690591

911089t200
LEROLELLZE
0EETOLL992
SERP0SLSE
LEELB0OSCTH
1281108L¢€L
18£8696182
IM6SLILh6N
2680665882
8L0891ShEL

g€62h61 128N
9986h618LN
8689L06042
12€2189502
9IN6SEELLC
SE€8596£S68
LhZoneZoEl
SE698h66H1
6M0ON69ESH
062€529L1LS

686€SM9CL8
68€06S51 698
1SLln61e€L
GG€520.2222
S02s1t2200
0cZL00SNLT
££2L6569Z09
6n80ZEN0ER
901069€96¢
1052258896

hZ16528160
66SLENNLEN
99062621160
1G690£869n
0£690669Gh
SERRNSHESS
6hZ61189.18
0896191129
?L9561005S
0101528168

GZefLlzoess
hS91200L11
C2SLTEBBES
29CE09¢h.E
9L2€96G152
199105€082
hh9Z91€00
1218566092
£820L01928
000h€5602€

0668212480
6928696611
9802004969
£1522590h09
9800921152
TLEnBZI8Z8
€612€118¢8
STHBELCISH
hev6LLLZEN
280281868

hhelescoih
6£00250hEL
£0921968410
£8S5S12809%
012£02£h68
9800215812
hG6592961L
1688€S10EE
Sh9801 L 180
6251928846

S6h5122969
1188299666
1928102.1¢h
£6120802¢€C
66SNCTLNNGL
99L1052690
£921£925086
SL1S29.2¢51
11861501600
1699806219

9216900611
BOENNELNES
9NESL0CHLL
on0l6.€088
8185151919
88cLNLL95C
2989.1eh8L6
868619559¢
9198016001
g£2n1012949

9118105188
Lh60169ChL
TTENNI6£98
OhESEL6CHOL
190h0C1LSL
h68291 1905
66102189¢h
BEELOBSNES
1S90€ENISIE
ENNISLBLEY

9Z0hhe0l L8
E1299L 1194
6156190660
959552598¢
CENNETHOLZY
gnhlelelec
0elE€8980¢
©l21S80010
LLLK9Z1918
ZSENSOLLLE

2991525102
891Z0866%1
Sh16805260
129e6ML6N6
ROLLNEILLY
2816212119
£80€££2698¢
0181091985
hHhG2sET8OE
L6901 0E

Zh0LL120Ch
nnS60n600
0150260001
SEESTHGCLN
6£h505002L
S082£8ER9L
22050€1080
6,1£080198
£86602961l¢E
18201111896

£99581291L
19,681 L1100
LECNS9006¢E
1202221180
SloLheeeEhE
828CTHSLENS
©928€L1S000
Shloglrezee
8Sh6E99S Nt
Leghgnlole

ao000h 0L ALO0SE WOYd

619€691L06
£69C9555SS
£5£596902S
8190890068
0619125260
h92806€ENMLT
0Zh9091LE6L
8CTLSHhCI86L
nelocgs2ee
Lh8leon9ge

<000t9698¢E
11344131418
LUILLELSILS
ShegessslLlL
c2Z9onl8hoe0
208026L61S
sl9sieeees
1911062011
S125812L90
29828LERTY

0695589890
€£6119LLSE8
8291500016
282561501
£09201£168
£18622G2S¢E
LO®6£96652
89G62Chh66
h60Z195068
202c1882€9

2052650229
0109khLNO K6
sLalonlsoe
060LhiChES
S1291811L19
Ling98.L80n
28NLLLZOES
6Z2909€2€S0
88.8C0€E95H
10689886121

b6nSLL6LES
Ln68e0ONTET
§G20.9G1€9
25S180EhES
1901212586
98€025.5h2
LELIGLOL69
0918286868
[4.3%41:1:14 0
ShOHhZLB8EGO

£9N9LSL60S
£981SL1L18S
c612£682L8
coSShELERS
8£0.19182¢h
8C1ELl9SIeN
2066€£089€C
92h098L1IZ6
SChOL6Z6RS
ELIETHNESY

hh682LLELY
01290688£9
10061194060
gsehénolel
60h1S2€012
1820429£86
902928851¢
Lh8l98n6c0
WLL66S29LL
4118200296

W8E0L 62561
0201181689
hnor6ho6dh
1259128048
L0€2069288
€£151166816
h9509.8619
SO00SHhBESS
[4¥4 231 37 X4
8hi16S2CLh9

S0L1960696
219£S1n501t

028S8HEELIS

8LNE6THLON
1€8SNM61SLL
686SLL90€0
990199948
1192201568
9986608LCH
90€2000%41S

€512159L161L
9€L690588S
LInSE0Sh8Y
£188.S168S
Lh12L00S0L
LL1165%8121
80ZRNINGES
262101L089¢
Le96h18298
886ECTIVESLS

1180686188
0668262601
82064112909
hZ9K006L0h
05£0816250
6229955918
LEEBL69120
6061288622
81£L60£50€
8L11991289

9¢8€160205
0219822908
co188¢c80N8
L9E961CoNL
£ni80LSE0C
2ele60LEhS
806S€1961C
S65950Nn59n
S6EBZSESIN
19122€0821

Z9mL099622
HW2Z1LSh9060
SL6EE0EEQT
cgleessiie
L1LNG6L266
£9S06€S292
6096292916
115.826598
CETOHNO6L N9
9ZE941 9880

w9L2n0102L
120245201k
¢SECIEL0NL

9CEILLSZEL

9612918298
ENN0S6201LE
2526919218
6861810.2¢
8LBES65S56L
ENNEL9692S

h691922€LL
81008.¢22L1
hiZe9eTHZS
0SEQLNESLLS
8S69LuN96S
8LZ165h9N9
6EG1259916
BESI0ENCENR
h81L959501
hhinONCHES

26588955068
LENEESSLIED
6ELS6NCSHS
608SENCLLS
€£86625850N
8h98941950¢€
5085199290
CHECHELNEL
4802518192
BLLITLEH60LL

Lh6SEESCOL
ttnlinlle
£96L9801€0
SLIS9LESIC
£62L9NL6EL
hl16921 1081
LLESLBSONL
9989205852
€022119990
851¢8s2s2¢e

0GELLE0SLS
h86161£289
866091120¢
L9S1ESLLI8
6209002886
1651805986
CLE9ELS0SS
LS28008BLILL
ENEEBSSTLE
CEEL0LBSLO

LLISSLLOLNY
hl185¢l8SL6
11651909¢€2
E0NLZ600GS
1 0£88852S
€120L.SL64%C
8062250005
0mSS L1665
R LISLh968
£9LEELSLED

0LLhB6NORN
£££0508896
€696L0c2181
88680LILLN
0£29891 185
LhELZZhiLY
621195tich
L16091842S
1108900059
212902€10S

85865561¢9
IShhhZeels
L196962hEL
06026MheE0L
98€£.058G55H
BESEBLBNGE
8Nh8461990hE
9592649109
hEB088HNOS
6L91€21819

6092816919
[44 318 ¥1-71]
6121181816
6N1S$68252S
1168166881
£004h88 IS
2056606058
L220069¢€L9
1180582229
2£00€£9268

IBEBESELIBE
€1859014059
2260860SLE
186uM9008E
8886221026
1£69561086
29€220000H
1888198181
£950Ch6128
LEFLLNGSLS

9206212226
158186S6¢€2
hl1218EE6S!
STLONMIKEZH
206£866819
£118g6£888
heEQL69STL
0h618192€2
SLE5926252
25982552¢£2

LEL8ShEhEL
8991891292
19€0898L61
ORETHIGENS
061 h9NGS6L
0£155500€2
06012£886S
E1S0LN6269
ENPLNOI9EL
h86625LL16

oLso9olLLgl
SNSEQ2I1 66
OLShERSESLS
SCEBLOOONN
§212259296
$588222126
8962L00%hL
1260212681
10£0205068
£E0SCSELNE

262159506
€TLESOLSSL
SCOLIENO6L
5091226219
1S.G5g60L201
Lh8BEIROBE
S0162h916S
12LL606ELNL
nil0LLLNEE
81L08ShShh

9L99t06120
Z51£861026
hL8NWL129601
91L104082¢€
1195698205
LE8L094258
9L99MERG0L
£19828L61¢€
69H08ERL90
S808602S0L

9L£1L19€9S
2298L09€£6
8105185€8€
528698£860
NLRETOIING
95015£5168
8619251626
Z116E4018S
£1€25L120€
9£066269Lt

698SETCL6L
hS062S6£8S
SLEFEERISI
®89500L910
£011010ZH9
£9LE9SZ99N
11EN9189¢8
8618958111
68S1 %0990
$6589195208

181186150
t434::1 17473
06h956€8LL
gLeInlISLS
1255104218
60696228SH
2959S20hEL
h260£05620
60689L0h94S
111880018

£0522186S0
HLEITLIBHO
9£68059¢€2¢€
§105988918
281850800
€£81€80180S
£2L11284S0
6169981808
£6S61LLELQ
Z8hSBNRO0LE

6800429202
1590162S9€
9159012558
6110059806
LEEE961ZN6
11562 26SNE
8L220L£09EN
£006N11226
184S£02861
£099269422

0865981206
£581529800
UL LBS6L9NS
S0£66190S1
0L£0292S€0
1226£50200
0820Z602.18
8nlsc929.l28
195861699
hS9L9£0686

088L11€052
882£80S1 0T
LE6ELNS898
LL22S1N090
nhs0Z9s2El
LZNBENGINL
1£86169016
680€069286
698£L219606
£69686£E81

License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use



DANIEL SHANKS AND JOHN W. WRENCH, JR.

88

1%20S80S01
nULANESHSL
S1698LLSLI
£ZNSS1L6M1
n200UN9£80
0502241596
156Z1ENS09
nZ01ZhBOE
£281158218
SZELIELIZY

1S09hENNLE
1966869928
6SE1822949
£810ESHESE
0ZhS601819
EQULLEELCCH
£8ETH6609L
26ZThh098N
0£96ESLLES
91505.008%

£9€2061021
06S181NM0NL
£85¢B866€18
Slg8ceclilL
9651191021
20886415090
S9LIELESCTS
£06102262S
1121592S6¢€
hS6666LE05

Lh8L2LLL6N
622C10LnEQ
092S£66169
2110%S0258
Lh0SLh00¢€h
00615691 0%
668068E€E6
9529lEhm8LC
6Sh0STHI6L
8218561281

Lan06SnS19
LEBOESCLIE
$8S60LLLL9
£986N6115¢
1808€.0118
1280626629
LIL0L08LNG
602110S9G16
908€L2486€
S8LI9L6LLE

1555616920
90£2512829
LLGL6E68E9
0€£€2882810
65018L92Lh
§929989260
S8SHILL9GL
nSHOEE096E
6166060998
1£09699€9¢

h616500£9L
£008129199
5050812890
1220S82hen
9151089121
8NCORESBED
601£S8859S
nIGELTBSL
L199€£0LR6
2S€1021860

8825809055
SSnlé0chlL
£6C1S86L1L1
L1£1895288
h6SS180KEL
68612S02L9
2621619881
1hBS9£909h
69NCTHGLLS9
9L0N6L66NN

hSLLNB8LLS
hEOELI6LLE
01E86990L0
1660118841S
SL1000t€61
L1614%24090
601 9LhhENS
2162650¢€L
6£6911060%
h0b6ECHLL9C

L60091SL16
8hCh99el8L
LELEZTIZE9E
L15668£818
hh05626958
IR A LA PR ]
€14.88¢¢.18
0118868L61
19S9€€hSSS
©068090£N10

86.516L¢¢€S
h0S0Hh9£099
1ge8zholLiLl
Lin6282659
0806201266
0Lh6SE00N,
£900h6€8EN
6056h9nhs8
hTLIBESLLON
§5680819L6

16£6151901
885990601L%
9E9E6NESHB
61GESLLSHL
2691905.8¢
2E568E9€C8
€£609L29¢LN
S19L91£601
€109200210
£215096180

9059561ene
InLLEPLCILE
0090211589
So0lECLOLS
69019€6909
9TLBTELNF0
0ShBh66SLS
90612€EL N9
hS08028LLS
ONh9L52959

€£8CHEL 9665
$88L15629S
8GC9SEL608
0GSL6EhEBE
LNGS9SEE9E
S06SS9LhST
189%1£2189
202h61808¢
LEBSHhERCIHT
9LG9€L1ChE

CLSS06L6E6
€L6€90€0¢€1
69L6C6hL NN
sZlzLnigoee
n88nSH00L0
886L1£1080
£401022299
L6EE698ENE
2669961189
019LLns1L8

goo0sh 01 4l000k WOYd

L1E1251€60
255865650¢
8928161299
hhBL6EBILS
h680CTHOLKY
Lnhe682L8S
60€S0961.¢
BE6IN68ECY
0994669155
£1L1006L66L

628L18ZHLO0
L0SLK9296S
4©9188.801%
HSEINL L1926
LEBESI0LL
GETS0958SE
LEESS09809
SORIBLIEL 68
h66£551882
196026€1 10

CEBELIOGNSGL
8Z1EsloloL
SSP60N6ESS
£€8LLL6ECH
CIBELINLGG
$8699£0L12
26€1262258
LLLIKGHBL6S
0E20EL9EN0
1205699016

088208269
998£CECISS
chin9Qenss
SG8EG69LCN
SL11006E06
829161010
CLTR L T4 P R4
SLESLZLI68
hINC6L6801
€106511521

6E9ESLGCE6
891802811
080L0ELR LN
1611894188
h2600L52L8
90S58SHLLC
9THERBBBLY
6166£050S¢
GLOEE109LL
0922H2959¢

hG6990222S
90€1298612
h68£9501S2
S0680¢LLLE
OhSECThZESO
0129569281
800229L110
9150118816
6859922284
195€905098

8596451181
1862095218
09L999SLLn
8084EN9896
ZTheEQThhEL
102960¢lEl
60%€£895£092
19h1€618¢E¢E
8651111209
SENLESLNES

so988Lcele
L:IPA{ VA DY)
0659962548
1268929891
$119862201
9215651909
hIE0S6£06S
281662L89¢
W69LLTLELCS
661ccoLeBl

heL0SETLN
S09£0£92LL
cLhhB8l868
h092056€20
09%625500h
z099zL8hi9
09h6G8ESTN
956809L550
£SEEP0NLCE
£2898S1910

8SCL19022¢
hLESOL99CH
0SES99£590
681209199
hS0Lh292L6
£65£882006
61089£8£88
9965119221
L68260016S
c6nL618916

SESZCLO00N
986£22E08C
6268295611
2SS80SNhL00
LPR IR ¥4
859Lh9LELE
8LThé8eENL
8SELTHNCS|
£69£8£C926
281209€09L

090hhZEEBE
LLELIENSLS
29516€£622S
c68M6£2S9C
8N81.LLSE0L
L2E01 880N
hELLIOKOBIL
L00€209959
1012911682
LhBlES L 6NN

L6ELSENTS
091n%98696C
09sL11802S
hENELESTHL
2CLSNLS9S6
2892155016
0500221040
LERL9L00R8
9L26L09006
LLL00900Sh

ENNBONLLI06
9420028080
61ECHNE LB
hL0LEELSSY
LLT289Lhnl
6515911681
61SSHBE0L0
88L1991598
609061 L9
6602515809

88605£068H
LE€S020L2¢
Le6192€992
9L02021112
0S126L1916%
9€£0609628%
eshinBisle
1118082101
1259001822
9186908906

€£12841029L
£01L1B0N089
8OLERENIBE
hS8LTTSGL9N
6E806HMBESE
£81808SH0L
8EL8E6.8CH
£666002909
SLSh1CISeY
§85568l.¢¢E

L110.G868L
LELSIEINO00
®9LCLS6266
R1Z0BEEOKS
n69SNS962¢E
1569291529
SSORSL90E0
16006288S¢E
h089LL98E9
6Z1E9INBTH

6619L09LhS
00016865£6
GZ68EEEGNN
88218861C1
gEoNIT61CB
EEEI09CN96
90£62HTSLL
ZoNLS0566¢C
1£815069¢£8
6L21115962

1119091598
6NBLLZZEIN
osheLlLzee
LLhSh91001L
6194%98286h
§966868E£LS
9LE0ON6L6N
E£h9LBONKNSO
€262€20LL6
Lhesienins

1062£1G£9S
cLeioLL9ne
ootligeglse
861682LCL6
8E9IBLINB6Y
ZBESHEITHL
highs6088¢
h8ES08C8NB
S0ChS10886
hl28E9M96E

L0186962Sh
8188861856
0287050929
6201181160
CELENL6EBD
9212268126
SG186L160L
L12260€02L
£081S€926S
LItlgshesl

9916125669
INKh0TS0LLN
1155825868
688L116002
209€999912
S615095%89
6618800€Eh
8061150616
NEIBIEHELS
£056181522

0£8280£580
6509515982
6ELLL60TL0
92€8610C90
6508hC NN
SSELNNNbLs
W59L61698h
6£16SC1lhh
9ZinlEC08E
9ehZ8ENLLL

80%80E£068%h
8TLnSEL08Bh
BLENS6B9EE
MHZ6LIING
6L hETIGTOE
[4 X 3L IRETH)
LSLh980628
0289651880
h96M9LE68S
£2109€h8€0

8E€L12159129
n08H980ELS
L1S26G996n
9GSHINERGD
228161826
hE68S6E9LS
6£886011L N1
9681h118¢€8
hil618808%
£615018002

LRlB8EL666L
Shll2s9620
6265829818
602h999210
9816288420
L22enl096€
1800G.82¢¢€
0zzLl9612S
9081550229
0006££4S00

LL12L6E980
09unoN60NS
89C868BEELS
650L119€h0
"8ZBONKS66
L6MhOMZT6ZL
1600225909
SLhlg1226M
2858060240
cLIThNEIBH

£6£89S8LEC
660hM8L6E0
S8Lh0EELZH
900£9S652S
9699€€96L6
9ENCSENNBY
£096998h1 %
W2PEL990€0
0921828659
1811691290

L1ZES160ST
1Z16£18858
Nh6109260hE
1985100401
®100825269
ShKh0lSCseh
1612005201
onsSeE901L886
h899208260
geoLisie9

8168128120
6LELTILS60
8n6ECHLI 068
BESELEL689
e1sS1eehlS
SONG9€2661
121S0E900 LN
6150949188
0lzScohhln
2611168160

806£880668
98S05910¢€h
nllLt6SECS
1802008€£99
026582009
SE6E1210662
cL8R0I0N2Y
S519900h6k
1621588220
LS012LLR0NS

2185085596
6526185888
L282992861
9£9€80L260
SICELOETIS
802c¢e8ELN
LelLLnOESHY
§59£986£19
S9EST661LE
LE0L2212hh9

€Nn61900088
01619€£6261
05252806¢¢E
€S11€20610
Zh188e8L08
1261910951
6EEL109220
1022625010
9012200648
G8299219¢€

6L90918S6¢
9SEICOHEEL9
18SLHhL691S
h8668MKL6L
8R1IGISEBEE
Lh8LLw8E9T
6861cHBLLY
heEQKELBETL
££956050S1
08592c691Z

9086069184
066GSCELED
6 K801
SLBRLNG966
S61069€81S
L618¢26€12
9109280€EE€L
S6889£16€0
ont6819961
1961066261

License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use



89

CALCULATION OF 7 TO 100,000 DECIMALS

LRO9ESNLSY
80N 4208.S
6£1880619S
99260€2S¢€L
819 nZ9Z88h
§821580S16
£202225€S0
ceRNGLSLI8h
062¢6L1S1E
992S02L6Hh1L

8690082618
eeISIEQLLE
69uM19ZE00
2598160£86
hESTEBBNLY
60001889€0
LIh902Z1LLhE
611¢828012
0L1L1n212066
6101929661

6hES61S9CL
16520gh.88
9256162192
8896944250
6511814020
h26891001LN
E1EETLCELS
nS12n06S01L
®900£01205
7906161609

ELLS6L9ER0
1S122260€C
SShS502529
82s8M616.L6
2964219091
9L0NMN69SE
0S19LthleSL
h9seningl9
6508S6h029¢
LO6E6INSHLS

826926686
1665512809
IShhh0ZléE
nilotieelie
88189hs262
2021560nSE
L020£S559400
Z881SEL686
88£095S10¢
218191195¢

4©200622501
68485941210
1418558520
6809LLLLEL
018ENLONS S
L66E0299€8
L90h9LNhSS
CEEELONSZE
18CLIELLLE
2602€58£SL

15028E€l 6N
0011291886
5269016262
9S28£0S5161
9LG2hSLL01
neLeEELLZT
h6961EC2S2C
SE911S8486
1915212064
9861092001

9945609006
(A r47: 7R )
196S88LENS
08€811.918L
hSH99ESLLS
0SiuiiuBl6
610L290ECL
4290606800
08E0NMNBZH1
628120L681L

£280ENLRCL
oLog912210
8611666588
£nELBSSLOB
w0h1€0990S
8158h€18L1
nheL9BLSSY
0816429622
h8sINNCel 8
1515518691

9625909268
10ESEE9IBLL
966202£610
0861906022
1191611885
B0ESL61992
118020002
68901516€£8
64%81122001
ohh80L0U8N

é9018Lletl
I nhEZ6E9C9
€L00SL00ES
11582£8000
§858558¢6h
S156815819
1008080508
1925218295
hi225618SL
LECQ6ESREL

1hl11668569
geaniizenl
SLLSET66L9
heEL9209810
6966289061
1166815£01
19l honCoe
6802186.90
99.1298L1S¢
65556m8L9¢

CELLNSEIZ?
89098£299L
2118280959
929086S1CL
€600ES6198
€€1910£02S
£158890908
9259126690
680£581L1SS
099619402S

6118522252
62€202082C
§998.5296h
oLELON8LSL
9£206128L1.1
01S9650hES
62h1lL948ET
hisenlogee
8SCETLELLD
£186818261

8112801029
065511198
£610£98501
2858661088
6Z1E0£9695
429££215€8
96£SE6EL02
£25150090¢
LZ110E6009
2501000861

G0000S Ol A100Gh WO¥d

1ZH16Eh6EE
1286956100
£60nEHNLLS
5001185994
8£21268581
81 L0S20E
61111802
8190805901
£680198ESS
1598115255

8921485892
€95h8029LE
€22505508E
weiliignlo
5258621656
£189890£04%
ECLIEELLES
06h62€9228
LigheisniL
069922189

0949602050
18210892.8
hhZB8L18660
LEn9ngléas
L960009SEE
IN60UEL69L
L81SE9C9G6
9M9LSETBER
2208229669
2651506869

hENLLS988BR
h628055.L08
889L5Nn16LS
66ME169988
CINTEIBEEL
99410010260
LOORESILLL
869819¢€82h
12€88801 LN
LONNSELLLZ

8l8LNnMhT98S
hl6EhL08BL6
£8.92£05€9
5918021998
2160895810
10nESN0020
006lL150NCe
9875210081
615025165S
£0128g6928

S0REZ92S90
9€0L68hSH0
168g882811L
ogitioLsele
LeSSLLLRLG
L98hECBONS
6hESB68E6E
ol1hZezleon
IMLE6EIILL
1100006280

L6nBnasStlsS
1696L108SC
8LEEBEOSLE
Lnleo6n8e
L8S280S2LE
9LLCoLLLLY
99£S5£68612
S68L49L1¢21
522668218
0Sh8IB6H9S

2L9581l8gh6
9LS2101n68
Sh900SELT8
h8EBLN9L9S
S5662h0L 1168
2580941 1L
S691990198
6ER6ES09L9
809€2991€6
1L2L68162L

£65G5€2569L
L66M99€120
BZZES0S6S1
£L6590E28H
206111109
n26518094L
0502686006
ShlshE9ZZ9
988¢Ll229¢h
025£9298€E

1565801 €9S
0¢BeL8Z9Ce
L9EEETLOZh
SHLINNOZ LN
LEN6NN66ZH
€S02h9L0%S
WG6S122HED
25622155229
1698058611
S0L962S8hE

SE9SSEF661
0Sh0198952
01£8092224
S8E019SHZe
Zh1b62166E
h9e8h65220
0191520282
€60TLhLNNS
£891612600
hBLBLIEESS

80hlEL12000
§826£60292
9£2Hhn80SCO
©282810£08
£095€£82169
£h192Z21999
196002L21¢cHh
L9066N1 786
0h98.001EN
1296928199

2620681401
19292120009
$85£06856¢%
©21660£205
195552622¢
€£185802she
8656£00£S6
600 Ihh9tEl
ClLEEZHBIE
Th688BLLZG

6158001610
nll9ngseee
6061986500
9€8609.080
LOLEELL996
11S66992¢0
189€hL2SIL
2G6£€0£0NE
LZEGNB6B68
hZ2ZBILEEST

98585989hE
0ELSEILZLN
LTTLL16916
1865091980
h169S109L€
185201912
SLLLE6081S
0LIB9E96EE
§611£09286
6SET688CHO

998294265
0gTLLLL9ES
SSNh99661L
€12€819261
6569881162
1921016196
9£8EELELBS
12189.g210
onl6662152
015895€0L40

191089¢£58S
0en9182528
88L"0CHOES
L661561596
L281.%0500
9922612602
SOnBEPEL BN
LS A PA-PA L]
§500825291
02062¢€El9

1681161968
9L12SL8LlEh
2565129892
on9zZselezs
20911€£6€S
6120299195
SE€900101 0k
€9955.£2.¢€
SE206CHSeE
6C1E0ELRN

2609120€92
h610L1212¢E
2e868gLiEh
z8enghlécs
£628110689
hZ69108LS¢€
SEEORLINELN
h902684809
CBELO6ELLLY
SLENEQ0L9T

60S€99¢612
2552620gS¢
0E16099%28
L115960068
6992¢1586¢€
€£9209¢€91L
8lsselogle
656SLhlé6n
LOWUnZHOES
ERL9M08E92

®681655990
2L2TSE0599
9€209v0929
82£96868St
ezgzoeoeee
B8SELIONOCH
1610966116
01222.S10%
S185189860
9£80522621

S£12806908
S€1818815S
hEQ9CTLTSHBL
25£2286060
8£6£029882
616S0EL6Eh
££80262850
882995816S
11£562620L
61168E1198

LB6S6Sh6EE
£0508110€0
hl9LhEON2E
1102252298
18208E£58h1
INTEI0S9L9
2952005heE
§52SBL6THE
no6161682¢
0580902449

h£88986899
SSheL0LE6N
wS560821hi8
015566214l
281520648C
ogiesleset
czLlzensS1e
S1662€115S
S0260CLLL0
62€1L0t%10

180€2220S¢
10168680ES
6811161968
h88SL 9692
8E19150261
005£6856S2
§820282981
602¢128180
61191905he
ENNZSTBLSGH

LL66NLEL9E
B6lZChElEE
S15£88201€
h6110€901L
L16629415S
S9sh6L8LLL
61c0612¢e61
1815£201.8
858N L1961
1950181810

988562615¢
859166688
£6€2929¢28
060212929
S8E£9005919
69221580016
8626029105
08€8H6R0ES
9189695589
(4473 TATAR]

SELSTe9NSO
OhiGHSZLING
hg00611980
02798984140
9519989518
hS19245S82
SHhEQB856261
22000161€h
©998€22052
18€£8285520

2806120860
2SSi811190
i t4:1v4:1 v 4
60nSHoNCLL
IN9L2665SL
SG9LhZ0ERE
8916811610
1902909s1t2
0056195616
9028ELRISE

SE6ZLNRLG0
€561128L4%
€18£10660S
Z10920126€
619EZ192hN
LLZS9ENS0
L6N12895ES
LBLENESZGL
1950150882
191£691890

§62250h861
cl8LG€E2518
18885n€219
2h0€€90882
0281090209
9SENNS60MST
00ShELSL96
slglZtient
8209Z1€820
con1S6tSS2

92560€204h
8019860105
9968859082
ooszetzLnl
h52T629896
€91216hGLE
hSZ0E98RTL
OECE6SEE06
LE9CIEESE0
S100981025

S6EL0L02GH
l6s8eletil

‘58168641801

950£691€6N
89Z8slElCL
9ShiLoES6IN
INN06L26ES
CEIBLNBILL
20LE6949.8
£008061196

6LChINN69G
9551006608
L06ELIEROE
CEERLELOGN
OhGZETOLND
LL9GTEPSCh
hSE9L L1989
SOL8E£E€0952
M88HhOS1 L2
h9L5502811

SoZhhlnleEl
5822188261
LLIn6LN0ET
Lh98EEIELN
5069162¢€92
1h522982¢€6
98LLL%6100
9TBEE09ES6
£€18Z1S0L1
8520G.h.18E

License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use



DANIEL SHANKS AND JOHN W. WRENCH, JR.

90

162S526L.192
Ih8ELL66EL
8115810299
LZeonlolE
£6LM1069LT
gceegeCics
5688285401
G926€6S212
0cLhn8lleL
[AXA518:14 4

Zn6ES6SL99
®BOELLLICHS
h1L61828SC
12161£E€60
1812096121
16E8ES6NNL
989h.12€288
106£29L890
soélocLLet
11091286

1210201662
S616£62981L
BE6SECELED
£6EN9LEBES
96010£0558
Ln60ZThin9
686050001
nhhOEHRLOE?
89121.£820
hIESELSEED

6516140820
GTBIS9ELLY
6806209506
2262610086
9818B6SLEES
€£6186ML60S
Zenlilioee
£158606NL6
2262105062
1S8E12858h

énoLLCELSL
1628010961
QLELLEITEO
L11SE80L9N
hENSIBELEL
(I PUAR ¥4:i:]
5128251020
SHhSEN08SSI
7011081065
691286€£210

LuK/NGELIBL
9516210081
0261868€22
19S19SeE0n
chind8SHLY
1199111016
61SEIRTOS9
FAALTANIDNA
8929116519
honge62stt

2S0hEEBL
SZ8661E6NE
h0L9KBELDL
gLegseeech
0818£S21.8
60NnLLIS6008
2g8echo1868
£85208€£220
1£922.6558¢C
21£818216G

SBSEEEBSHO
60626SL50€
9185152950
he68882806
GCETEINCRS
cLh89L51468
8106S6.911
£6900n1122
S6£208E95H
PALTASE LY )

6929h1¢0LS
905L4S0£20
€GE180SEL0
6G8£9.12€0¢€
n99004058.8
2L6gL180S¢E
LEO6EL6LLLT
L16185812H
1621221209
9Z8LC60LNS

£08CEBHOED
SLLLULB6ON
1862121586
GolLlL6ENNLE
TLn9ZL2l86
ISLLLhEBSL
LESCTING6ELS
121 h29onh20
Co8LLLIGL6S
¢9098hhERT

0C.L8BEEBIN
HOELLLLNES
ELEETHINGL
681S2£568S
08El hg90ce
5011890826
1928006159
WhSEBLLS90
1160250161
£L£62h181L0

0129518618
8LITESENLS
602SLESL98
£50€011L0€E
86E£SHNENCS
QLLOENELBT
CEOS98SLSS
Othlelhses
£E€165C92LL
higsnezole

65L1605958
C86ML0LELS
§6£2520812
0Z9hISEEIN
6.£8201061
1606552088
9NZL6E0619
iggehbhle
692851 996
81969220s¢E

0460900199
nsnlliesel
SILES88HELD
£8EBENNSSE
£56908H155S
ZLehs8hods
8G556E£5186S
9S186L2LSS
hWSSLL€E6812
¢520M59208

heh6118882
86£€012886
£152¢96h8L
ChITECH6566
®01950101S
S198¢£0he08
LISE0EONES
cgshlozeze
9€2£09L229
09121562¢€0

ao00ss 01 dL000S WOu3l

S02geel062E
0cccoenbel
€690i8HSLL
9690668L1h
16800€8290
gnsglh9etl
809186££68
hGHOLNESEE
1062€92518
6£062021.8

9L125688L9
9hEPEIG689
hETNTELCSCS
9Zee9LlBlE
SCS2C09LNS
LSECTNS6C6E
1€£2£901828
£0L686269S
S09L6126LS
LEChITI6L8

£965966692
2161802608
1562911611
6£19L066£9
0£6CELCING
610612¢129
L918E81949
86121215659
OhhhB66LCY
Zhe8L8LLZO

heEL8LRLIB98
8zLhShI9LL
0€2010h96N
2909666259
0615515016
£62€15S51h6
12L0€084%9G
8910816802
cT898LLZhS
0502286481

6£2060101S
ceheseeehl
£886510851
L9hlesoohs
98he0CLIET
0265819628
gLNBESSIEE
6980M6€91L1L
2992£6€500
0Chizhl89S

06S98Lh5EHN
8056256216
hh8l995622
€15262L6E8
6£61£9%£8€L
heLIRRSOET
Wl hR0SLES
06S9M2Zh99¢E
89412025601
HLLLESSELS

0869095820
S£86£992G1
062288L.L0E
h0526922L2
0019616625
8199257086
8lenhLlhl8
GGL9H8E960
¢L619%20S0
2609690122

§619092€56
6185881512
hlheellose
80G1G0SLLH
GC0EL9E9L1
cLh8sLeLhl
8666855552
©69122S0hE
cLL6261602
9500698811

h1L660002L
69€1SEE6N1
G502986h61
4h215066695
9.886h6L0E
ELnI600581
hS6h96L N8
60G5EH2866M
200£€Si8LlE
80.18055¢€6

€5¢29L26L2
6610160280
L105£8G5166
hel29LL2S0
61E00h60GS
L9EON6IN6N
nheLIZ6SLS
S9ehhZZi o8
OhLLISECTLOL
0992119922

92SHOLOEED
16L016E91 N
S20L9L1¢h1
SL128291SS
hhé£90£80S
LE60S0L89¢
§262185M182
6ni2LLIBEL
2185505921
8616554180

L1S0ShLE2)
on8ghZlISGLE
L8hSheCe66
h156890LS6
LLISN66GLE8
6092050682
99LL161660
19L6E0S0NL
80561.8¢£9S
SLLLIELS88L

ESNELLOESLS
cLL908612C
652e911SET
SLLG0SE1IZh
60551€9.21
1562885Chsé
LSShNnEeeLo
6nlutozoll
Shl6G2CeLS
28Ll0N26119

2016180200
80SUZI6SLS
hlELESLLLS
8c06SL1LT9
0810901816
SESENNLELS
0GhL6GCELE
8¢8leSESLL
9051518096
LERNLIOLBLY

18060Z1G0h
606MhSEETE
18g656Cn8L
218618610021
GEEe9LSElLE
hlLLLLLC68
£6808¢s8lE
69002200€9
0699€M81S0
120500914S

2000024185
LCLSLERESH
1BoNECINKS
L6Nh0ChELSL
wlSTHONNLO
66£12520.18
1€62269228
0EHWBO6ENRS
0006nl98llL
208060£229

[ 4 T4 R AL 14
989810£589
6m8G5€ES09
£2GhECBIL9
1010856100
9129Lh2S86
6h9¢6581¢C1
S1L.S.51618
LIEC0C6E61
cL£80¢28148

L0gLLIEE0SL
£92£998018
L628620C9¢€
1712189059
ShiIN662SSh
2592861621
LhensS2662
¢L55198898
06991218¢¢
ogignKselE

86011219559
BEELIENGEE
8110292090
1280160619
sLnlitehle
SlLgonnilsel
¢868922092
LETHTLMRBE
959£012L88
9¢S1£90926

066650661 L
L6ELEN0BOL
0056612901
052168101
0SHILLOZHS
612615289
hheg8890€!l
6612£82£90
COELELGRNS
0995215562

0069981225
$962105220
8951596251
8419.08190S
CBNNNhESLL
86MZnLSOLN
L1g9€5¢€212
2361281158
L2lShh6lES
£506££2EG6

£0£962285H
612€0LS16M
1gLheelLlSl
ENNSHI8LON
108E15861S
SHESLZNIHE
A A LR
SE0BLLICOY
8L.shSL0L8
9L£9¢£9188

S208111062
866218985
4561Z1EE60
Z0£8ENS006
1529951001
9192702591
Leeie0Li6L
1692821122
90£6£0.L186
S91412880¢

ECINCTEEISH
HELLILEDDS
6229151800
29569£9290
290108€616
6E£6L16hN6
LESISOENLS
QnsICTLLI9
8S1SeL2c00
8lL1thhohiZ

622£569089
OHlEL166L9
§908042851
€LEN9LZLBL
89895C8SES
ETEEONS686
Nl H9SELSL
€0L2£88ENL
66N L8ESGN
9S1CL9H899

L9LLS6ERCS
¢SE61CL08N
SZ91166L50
£89L2Lhesl
1cLzLeLsLe
L9tnlh9note
1665550025
czoLn8lseL
12h8Z90EHE
hl10192£896

21920S6€£8S
L0€0029GL2¢E
hot6schlhe
[AYVRYAR Y]
6192685065
€291 1062618
1260902€56
60hLOSHIBH
6021128016
828£58002¢

6001219098
90£5068929
cThLIELIOR
LhEIBNLOLT
259922162S¢
B8011S5€91LS
€8eh1111L0
Lh91S5965¢T
EL99SLL1L NN
LhS6905210

6E616EL2LS
Lg9ceLnlze
8eshelIcLsS
££0825h02T
SHOCh6ZELS
61189120
1821090949
000048£282
95861€1148
£G5E8L96961

£089L0Lh¢el
LESBIIETNG
1161255981
Shig166681
8708811048
0hGSE9LS81
9689505851
8816810558
2829918928
Hh8L59855¢26

coeolLLllLEs
228988LEN6
SZlzoonzln
£29L115991
855812920t
99SLE6L18%
88890£0299
€£168.26100
S965L605h6
952082926

80L62SNnLL9
BLHESLNEDS
8928099088
Hh8NZ18L0H9
hG8HS9GSLS
cg€12659019
121 hSLL62
L6001 2202,
oRLLOLLEL
06£8GH0ZEL

SL6LLCLRI0
81600611 €EC
0900695266
c02L22690L
60EENBLTLE
6Ln0CIN982
19g.w82¢e L1
S8LL9S90h9
SCE9£61968
LOEEGHGOHQ

660868h18¢C8
LLOON92SEE
S£05659948
5066119082
1996E11180
LEGELZ0966
1992£€01S0
99012118L6S
§55188992S
0816658L1S

12590£8590
s9shzZEsle
986L19€6hLn
€L 60M0GHSE
€99€220541
£¢5992¢€LEL
CLSLgh90Th
Lh12h8E062
L61€211128
88169£600€

License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use



91

CALCULATION OF m TO 100,000 DECIMALS

4h668L1685¢
2560951 heh
ch810Nh9Se
lige822S522
£61196S1€6
9gLLNLC69C
0N 62L152
E6LGSLENLL
121€065€L2
9€18100£96

S12961 1200
626SE10E61
8081186659
09hS0ELELL
g2ThONEDST
9£951690¢1
0885208626
CE096€£€6EL
£h069LL10¢€
£560G9nnCL

6€€6026098
£91950121S
L91£0€1861
Onh98SELBD
2CLBIZBELS
6191616210
Lh12Z4h2606
S66ERSHL NG
12296611028
16626££08C

h1S0hB6N66
018.2€9950
9699€69ML6
ZS90EHML0SS
EITA LAY 1)
61065222961
Z11eel1e8le
€£LT6HIESCHY
G9159659Ln
©080982£26

2955hesizt
LEL6LL9EOL
hS06NLLSLN
2E€6109€20S
ThBeS8ELLNL
wS1L0£8809L
n61l6G122
INCSEELLOE
9129210526
ENG66555966

0602999961
99££0062651
£80h061182
G0G0G2ESSS
6G5.2688L11
LE€108%E960
8192189001
SHECHZLLO0S
BSCEELICLS
6SISCINNSO

29L6SLELLY
89002220651
1099156599
S6E199816HN
90C0LEEESH
8818£90820
Lhhin8E9E6
22628E6SHL
569960t
€cL115¢012

8691021102
2982096161
19212900€€
6916010150
BENS98L609
1185520195
h208%06506
68HEHRPSBI T
LOEBENSBOE
2008hLNSLN

666186M9€9
BZESOB6INC
Laih912666
1655290159
9S8LEEHESLD
oh15888G22
69.L00c18¢€8
EN19692526
¢8608SEEN9
110289550k

6580910095
SOLELELZoL
L6B6BEEELN
1292221986
zereneleos
9949600060
LELONNELIOD
8TS988L0EL
10008LESH?
0955916528

8028286505
8E0NL6091S
8082SE18E0
LEROTHHEDD
BlLLTHEELON
CLOLNEBLSS
192022€5¢€9
BEEESESLOC
9016898566
1602826819

68LEN9SBST
LIELEELIBNS
8119229480
S122180£99
BhGTLIEBLI6
615€922666
8108560C1¢
08gRSINLLN
156512h18l
188205260¢

1heoclogee
6E11981N6S
8160625980
ciseeoennl
£L69L0S0£0
066085 €L8S
2601200181
092955€202
hh88G28296
€8ELLICOLLS

20Z90219¢l
heolleThes
££€68022heS8
6165181919
1h6601.5680
9Hh8NS0CLO
0158S6€E0S
1S16166.2¢€1
6h905£68GH
6120966910

S99SLl9ine
80hL6MSL0L
Sh0881E600
2816996680
hHhO6SENDLSL
S0E8%08¢€1LT
851h02001L€8
2S0ENESTSE
Lh6251286¢€
Shoh8EENLE

Q00009 Ol1 a100SS WOUd

££28820865S
068LELLLLL
91£8€€ES8L
1992601028
ChENELNSCS
§98282¢h98
9€62210208
SlhnhhoheES
SCTHEDS6ELY
091656588G

£8988LKS9S
£EL6619602
1568199292
9ELETLL00L
B6LL22E9EC9
€9121998S50
V118262916
122£899560
99NMSHhBHhECO
920€L62€18

S8LEL.£9L09
1£81026€92
£2625heENES
£68180815C
8E€20£20L18
2€628801GL
1688EL010€
ZhohS80001
€9150212€0
1992¢gTLEl

8LhZI0h62S
1651950918
86M9S102LE
B8LZSSNIB6S
£0596050S.
hghn8lelssn
4©8066125¢CS
ogeeLLo619
6200905916
BSESINOLNL

S9S81L0E0C9
26EN1NC98S
99€9S1 0S¢l
8hZ9515558
cEh6EENTBY
5S8S.g2L6n
Lh96894901
olgnnizonl
ZhhegoZLnee
S118hl0Sl¢E

682€M8LS50L
1521980285
I18€20101L€EL
0ca8lécens
1019181888
h02059LS5N1
G1188G259S
180€92L1LS
916528626¢
6%691€5820

89656S£18¢
06LSL191NnL
BSSLhORELE
82882L06G1
G9618£11E2
8geocieell
£08L194298
LENTNL986L
5589226608
h10986692¢

QLLLE6961GE
L12518h6SLN
21621898
98L119629¢
€221800429
8808925801
0298462269
16£9126028
Z9006199Sh
SES8988L K9

$£1989929¢
2096528519
ENe16£0898
SL0ER2OLSL
hll8L619E9
G8SLilNnlE9
808Nl less
WEBESIONG)
9566m98L.2
€L2018LLE94

h0806%201L0
91662162S¢
Znl8S6TN8E
STESEE62IL
BOSHL0ZLES
£655€80NL1L
hSl0n8g 281
£0S0€2Z169
12€991t189
8BELS66M66

ZhBLh9612L
861Mh92h260
Hh0h98806€£9
161015080
8916219168
6962G595€62
BL99L194lE
1S25986€£06
CLSEIhEThE
0Lh9ShELDS

19L116€081
8SE1STONE?
65606€1612
€0£S0L1918
EONMLETSH6E
LLIhe8SLLIB0
£8ETLINOCH
96ESE0BOLE
h120802981
SNNEILLNGS

B89E0EL0L6L
6LLE168600
0259%EnE9C
hl281€€S00
SBh9LNLSS9
1222882618
1551895889
180h6100SH
SHOEENLTON
L120G2200N

6G2GN6ELES
80N L0266%
©G56699¢€8h
99LS0LHNES
géniznllie
1609026129
05668829L9
1000915188
$86S54h28668
BLh6ONNBHE

QLLLESHLLY
ST6E0EZ618
2589252121
6866051656
4EE0L11218
TLLINOGZES
1515628852
1586589622
LSLESBELOL
14252unE96

1goohlLgelh
606nhzZ92el
S2lCLLLINEG
whh580L002
£5989£0699
12BESSIZY
09289¢€6916
0809166592
LENNELHE8?
cLuvhZonle

1881E96086
ELEBLLENS?
80899¢€lliCHh
09151521818
£05€9550N1
156199810%
12201512¢€6
RESLBCEINO
celseelels
1998556066

1Sh16SinEE
6£9580£22S
ISENTHESEE
9NENLBSNIO
65SLh1h0958
€nhoL9469€8
1006129801
60Sh8S8HNT
h68686LMET
£2216840€6

1202120549
9s188nll0e
££50681S5L9
L219L0%26€
101012969¢€
6861€££0902
LhGlS€CTiBL
CBNEOLTRE
€£184%6999L2
8SnG9280hN

15185106109
91€18Z0900
22222L1S0LS
£020091 166
S0€991022S
62£Z91 1059
QLE9£90129
L1€80E0912
142588021
heEBILLE6ILE

6195009221
1908108128
0L0£9589.0
£9€0659€9¢
€CLESLO610
028€101016
6ES0NCEE00
1282h19hE0
5982001296
1281692291

6L%8SSEL0S
61£9200199
LZRZLLONLN
1262961118
0192914961
996hELELES
€£81.G€08€L
916E622S5h8
86MEN60N60
0812£51506

0820200809
h8SHh0LG6SE
YA 0:1:7X:1.139
41090599866
99€£6002922
£660996918
199025082
wl09ZliTne
1€21€89226
62€9910.82

H0G698hEIN
1686061212
98ZEM6209€
8GGBLOEGHE
81BH9698NS
2002102299
9161128869
L8%0€2€026
128994£652
1Shig8seL8

+®20£928628
2192010€n18
£20R60LNEL
1912L19589S
SLELNESBLE
0LSLIES99C
S1696£5216
6992180.9¢
C9690LEL6N
£121805¢€29

191€20S€€2
691£022926
hETHLESEED
2926250261
69SEE1SLL9
hhhZeEe6588
901€900€€1
G8l8NI9nlS
82gLSlbNlE
661228618

29€50961L16
818£4829L6
2086191860
9e19291¢£89
196685652
0£6£29€602
999181€£22S
22114009012
%9212€98100
LLTA S 4 3% 44

8511901260
0018669629
€£882006%2¢
hl19880SEhh
cgB8NNLIESSS
8656662181
92886816118
ENIEOTLESS
9562856221
ENITTHEDSH

6189929111
S08ELL90€6
LENnEEL0806
L£09561190
8112921809
0822056181
29105h9¢¢8
0£808£0255S
122811806¢
11€5582866

HhOECEETBHY
2595128080
6Li11eelse
£2SIEONS0L
WheSSH90hL
S€8281186S
L18BE6S0CED
02665921210
S89n81L448
£2€8111820

212618291
6Z6L942€50
©080101888
6088685115
122¢191568
2681452028
11811290%%
W0 99911882
60206M19€8
0621629682S

LOh91 26565
h5L586N1L N6
1BLENL66S9
SEN69912G6
LehGZ L0229
9262122559
$600810NS,
2681€0212h
60E69€S96N
2ELlL1G9€580

0888009168
[23:3331:13.1)
6215622615
WhEZ06E8S0
0610041190
8ZRGEESBI0
1650860110
ETEES09N90
hCS19€61SE
852582898¢

9h89L9C61N
1680084506
2651089801
h6t16L9282
6990612128
6LELBTHLIOE
098£09€006
19860602h1L
6290060€11L
8926120929

5626800225
8£2655281LN
hi19CLhl61S
090106€0£0
80£0Z82190
¢8GE6SEN80
2125890210
6806820S1S
110260%081
0216021069

License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use



DANIEL SHANKS AND JOHN W. WRENCH, JR.

92

1268E5.9¢CL
60E595UN6S
1£66581L1L16
Lh9Z9£95h0
gh6loShZocT
8n090ShoEE
SIBRENZELY
conslLLCiEN
5665126818
1£15£88598

h61S101210
1g200entol
LESLTSLBES
8166115861
810028SESS
0082128580
0€£2055€809
gl6ZnneZoe
£8HEONLOSE6
92L0EL6101

hhSONBOLED
%8G8609%1C
0l8%611.81
EEEIBELILT
£8hl889NNL
912024560¢t
IEEINESLD
LogEn9LLLS
0669121999
SISL9€68L6

08hZS6ELL0
6106296055
881£0GL68%
h15569920G
89SHN91680
12h8ELLE00
S6Gh28L948
8h0858S08L
0568£18298
6626120969

oLZslchesl
882HZ0£091
$98£0.9299
691980£90€
11826628¢1
L6MECTLS6CL
9€02h20LKE
6629880£08
£5h99891.L0
hoETCSOLEE

6EL00L90h8
1668120NLN
50626£5981
S881L1E652S
1noltL828h
SI1SS62hELD
1660901298
LILIORILLES
21852h6821
1ezo0L10t1

1806£82hTH
Ins12eLle09
2510908619
0ECOHZ6hOL
16220ENLET
6422€8850Nh
CEBLLIBOECE
1952258LhS
192660215€
02800601C1

ZhL66162ES
9¢HSHh680LL
0SLS145921
$68£006€C2
610EE6LLLL
10189209¢h
£2h98888.LN
£0h2ZhILET
cnE6le5992
LLL1ShG8TL

hlLSh9CERE
€0L02210961
olgeL99LLL
8E6GLCEONS
NLLGSLNES9
90551959651
€CLLCSLSL9
HhGZBELINNO
12810882.Lh
9Ch89CLeLE

089unc8LLe
ELLLE296EL
2186906509
hé68H058L8N
12BEELLB6S
£9060L0L20
68196685¢€9
hl1€90855.8
15547008282
€£6906M15985

19612165208
9nEBIILIPQ
968hEBSHOE
£1656EH92S
6812899891
LEOEZHABLS
CETHNLONGL
6£61066L08
Lh6S220002
LBEC6L992S

9L0%05929
1209918081
8856256022
LOENBZ90E6
96L98412¢E
7518151692
6115119580
QL6ILECLIN
0266290126
619121h88¢c8

1Shechnnelo
1292€2£919
Shllhb8096
QINLING6ELS
1665198612
91£8288926
2€8S12L06L
6L8LCERILL
060186.88%
£8hSLShCT!

€9cL2s8nee
09th89eEhel
991268 LERT
0L66165£L6
6910210185
609hE68041
1818281106
8660261082
£0002122661
980h08LLEL

$74:14: 7247 ]
011956£0210
6910850161
6218169958
§5998809%L
91E0ENLBSE
CLEBSBZIIL
8hll169022CL
wl169089L49
1Sg1860LN8

@000S9 Ol JdI0009 WO¥d

1221 E8Bh6N
98hNTL62ZSC
Lh8E2L60M0
¢8gloloLnl
6££6186880
2000999155
NEFIGLHBHE
962L0GINES
0969865210
166£€£5€098

LLESOREDSN
8EES6L TS
hiLN6LELED
2112982996
L20LLL K99
cL151810¢€2
CIELNEOLOS
SE088BHCHIL
C0Nn096S6LNn
HOHhS098ER9

£S£88€96LL
6E€L119158S
L€6681101L
16619£E086
6551595009
NhioheENOES
22789S9¢ELL
9ECN06S0E8
1588lienne
8E6NSSIS00

LIS6Sh9oLh8
L60M69LSLE9
h684v9228L9
LEELSORGEN
1009156890
2eeE9SILLL
80LThh98¢8
0Shi200nNe
nhi9lSéell
£509£60829

826155L5N8
ETSHNEENNE
1115898190
1811190€8¢
LOONEBLRIL
6h0558892¢
1012096000
S2TThB08LBG6
hhhBlEQELL
86991086SE

Lg501£92¢£0
hh6SCeECLSE
6£010L089¢€
129608652
8012€2252S
tLLesentle
120029c0Sh
1£0229408E9
ENLBRILOIS
860nZloL0E

8L028£S£E1l
9228591892
8E0L12LLInG
2£5082286M
05020840966
20000££896
LEELZSLL9C
8LL61121L6
00L46E06109
LLh%992109

6166806661
06569602611
LnSL802LLL
ZaTnEBlliEE
86£66618SE
0he62926SE
6SLTBEL669
hZRBELNLSS
h8812918G9
0l1SEL6L909

665£0020£8
Sh0SLETIST
Ci91090£S6
2862211925
ligesliesil
LNZTHOONES
SLOWBZZ9S1
0C6LSLLnNnG
0£8G5ES5692
S1228h9699

heLhIETLN
€£€L615089.
S6hh6h6298
oti9clLiole
ELIEQLLONE
€L6128EE1C
S122€59620
IZnishe9on
189h9EhGSH
808280901 L

BES6ZENDCT
0006615619
10®009L2hE
h@sélseeLh
£SELZ689L0
En6EB6CS6L
nhZs6100CL
11009218S1
hL2225hS80
SEITO8LLLN

hhé6NnG28198
L£9€0€98L2
ENEBILSCLE
S9€0SSZ99L
8LhSN89LLT
TESEHNGNCT
2116621882
cBlezLoLSt
€£165620818
5906£2££06

L01512220¢
196902€482
6112151806S
EONESSIELS
GSS96SILEL9
£1601868L9
998980029C
€£2L669MECS
zeoeloLiLt
260LENS90E

S52201292H
9442518225
®h90500916
9599¢82189
100608281¢E
L6nszLo2tE
LSLE1EC10E
82L9682255%h
8n9e6SL8EL
BE6120C9€0

909L1E21LL9
LSL1SBGNESS
h62££56859
2105191988
2968685£88
8280622158
851568C95h
62660£8969
8111199066
9085069¢€8L

88S461N0CLN
09€188€LLS
0£68.861106
188200¢€ELS
1el€526£92
120205£S02
LESIBEELSS
9€559256SL
nhsZiiseis
Lh90ChRELD

5821091202
6261261200
hZSL6ZHO99
h61£868902
1292196690
L16N0LLELS
1166££80C0€
8c1850¢tiee
NILN6LLNTS
SLLEND666E

00184701 156
90CE91220%
90S€6h61CL
0ENBLSINSL
€199.1€06¢€
£088919990
185€69€€ST
0599829988
ceensellos
zTLN602SS1

889€£800L %L
5841019806
£69€512590
ON2ZLLIL9S1
9€LL688ENL
a5.8LL081L9
hTLEBSLIBLO
S06nvh69CCE
8ZEI0N081L8
06122958812

hholesLIBS
8SELNL09LS
££168EG5ES!1
189€L90182
89005698¢1
£98€LNCHZL
6£6981£688
9LEEO0SLL61
9EENS90CLL
n6969L1£58

0LNh6L2991LL
6£08.55028
82ZELE6ILN
21102006040
86261 ESENT
0£60990LLL
LOL6SEL108
SL1ZENSEES
L666N6INEY
00EhINOETH

5061088268
6122512092
Lhteinnliz
6££00S190¢
0959824011
662£550926
EUL156858%
802886690
5881458289
Lh9St 29690

neeiBELCeZ
£69SL012£E
9LESHBLEOL
605920012
L19€G96£9C
£180090€0¢
0lT19€52¢€9
hG1886198N
§S8£€22SL6
121€229588

h0l81hCC9oE
2921694820
9EE0LN198S
202219100¢
99490188%0
h80902€150
0EHN165906N
SONLE6EBBO
€L6206019€
09LEN6MBT9

CLEL6819LL
6116988881
LIX48324:14 ]
78909091 L
601 nCC9819
8E€CL 78901
8522202001
91£24560991
00ShL20EBL
800£9189¢h

L18h6158L9
£S8N612698
L66GENTS96
2L£8602609
€610%29189
8EEL865996
9LES5259152
9LL0nnlLEL
SThNO9SLLS
12£0022189

cLeL 185690
§602.52891
81508EH0ES
c88NLN9590
8152910019
86G5£85652
SEL1NG9696S
£2£950109%
619L61M2EN
9691221¢£90

c09L21L18S
1€11900206
L898EN6NLS
h68261£69E
€Se2EL1598
LIN¥48: 1331
LEBELIEBLLN
£ELOEONTTE
2152508568
995€£SL€8L0

h619018290
14 ¥4 3:1: 1.}
0znotllenze
©6692€8500
991610101
1209600102
SO09ES1E0SL
9990tLL9t2Z
£€52021048
268€2860%6

6800£52866
9198580162
0L ®88S1S09
1180761081
geleStatnL
S068%18218
616222024021
6€6%528016
860184%£506
82s569L2L18

90S90vKETH
9Eh8919S€0
£98££00€88
1506000600
9960912229
ESRENLINGEN
Lg2S262120
61685965¢C
2158601218
(2412871814

6692621552
188£60£066
12689£8816
ShESILINLO
CE6061%168
0651818661
43432814 V1
1L20608ES1
thlitanhot 2o
TNBLY92T

{ZEIBLECOL
858.9¢€l8¢)
629LhLL190
0590Z€01 12
90e8CL6L NI
0£.80gE9€N
8CZ61009C6
NPESISONLE
2691091919
NBSEIN6L 98

h880L8NZ6E
RSSSL2ELS
[1I218:1 8417
S8SILLLLL9
9220151028
ZobhhhEENE
Lh0h91 hehh
ShEIBOLICE
061126189%
2618195690

02£1£50022
£110250621
t£01861806
z6nsonlL 69
Ls1zZuioech
98S0S4199€0
18LELNBLLS
0h66£50826
6ET6L8CEE
nLTTSLEEED

License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use



93

CALCULATION OF m T0 100,000 DECIMALS

S6€£02£2292
295669¢€119
19516€€01L1
9105622895
6hEL6G69LE
8GTNESTBIO
6282091151
8612106262
£5£2600681
Hh015269806

hOh9SNS6L6
69h99ENTHL
2929688¢51
60hZSHELRE
9LINTIG9696
ONneZSEEBLY
BRhINZHONS
BlELSS586S
£662562191
1086165892

9LhLE2199L
6861018650
C0668£5618
Legsnlsies
9£20h80696
1GHn19€6E8
gLsNgiosLn
Z8t1,€8209
250120t Lnl
661€8SShEL

£9020152hL
2En0968609
holenZless
honh9LLN9S
1921011650
28€668SEBE
1165814101
9EHR9SECLNS
8505292550
Shih669028

Z8n988sZHl
S202001 429
NZLSISLE0L
015908SLS¢
nESEESICEL
290Nl w861
905229S168
1986626hEN
119991809¢
L06ShhrtL6L

8561052061
£0£h16£880
2121895892
0695519002
2LEB9IECON
0610€L068L
1L1scLeoLl
6nloN66L9L
qreseTeSHt
12L28EL1GN

223 YA%:1 1.1}
£08LENLOSE
LELLEEIBON
h218816560
0262859616
690826951 R
1E€€1602648
ShS09n928L
160S£10569
fnhooelnsti

hh9eciLL9S0
L1h5900256
8662100850
Zhés0L1212
glLlL1gZsnel
1096821601
9lstlllcis
188822EM66
S20ELnCELS
16829852¢L

82e2iesigg
©0956084105
9ENBSLEELT
ShhZ69SELS
6Z8LNSICNL
9Nl H9180S
€G€L08ELES
0n689201£9
2000296161
ORlL2621%€00

0182219421
06L0660EZ8
2911186650
92695SL1.18
1n2S22L209
1899562108
9601512681
nNSSCHLSEOD
c66110L18l¢€
1E€852¢nLZ

86.81089%6
82£6680680
9290652499
081981120
8019.50€19
8828928021
ghLogtLICon
Sh606162L00
OLEONESI6N
80£2812.9n

808920Mh96€
NLQLLLUNGS
668092892
€5661n51028
0€61€81066
886EN26096
ORL6GEONON
6006228825
2€9.1£0S20¢
9£922115590

89MECOIEQT
$600222n06
Sh01162869
6150900 N6L
198602926¢
819612211
£EN0GE0LSS
9981815068
9958885958
8911022295

9€55566629
61668£056N
L9nglenesL
SBLSEL9LES
€95€29L.0GN
hh0Z1652h6
92581050£0
1629102481
0180206850
LELNBOSLLE

9118812106
0GEEEL920€E
£816102L09
00£n606122
2888896652
2Leo8L1S01
hoee61.4920
9L4h601L5€2
6ESHNTOENS
8N9ESH61SE

ao000. 0L 410059 WOYd

1065128h2¢E
0666902056
85569€956M
66921L02€S6
eL1E8S208E
0£25606N0L6
§29£920894
9EN01090L0
SCE6990NhL
£2h918€EL L8

OL2E60TLLS
6L0S1h0LES
2552115622
690L16120L
0£E6100E61
1689501586
8ENCLOS61L
8529262£50
hL22nZocle
2162056845

L9108heBRL
660L52TH19L
908129189¢
£6sSHLteen
ENBLITNLNG
892ZNNGCHLY
990L€9.010
89€251299¢
8nllrz6Thil
6121262208

90L19LnG29
191299180S
8984089160
SEL00LT408
118¢€0L2122
1126191226
€hLGEECBLL
LELL68B6L99
20S289€1SL
811294998

6€S20L12hL
h66968591¢
£8LI9NESIE
1021206529
21211929912
L1€5£01509
1£866206£8
wlososezee
g6NLLSCTNSL
8ZTLEESEIND

1998uhg61C
ogle61880L
9205£089¢€6
cl0£€98520L
Lhiog608LH
9€10L1896M
RihdconSNZ
££25816200
156€88Z291
LEL19652806

2s06ignies
HOHSLLSELS
Sh68195281
958£222002
wZSSLISICL9
85M196868LS

18SNE99602

12€8€C12¢¢E
299¢€€licl LB
8E0S9NLLIS

2812€20099
hh61000982
LSNL60NSS9
08€8851900
£5658€10L1
$605.50£8L
100210%h9¢
Lzaeiseant
N2Z6LL2SELS
LhELL80€9S

LZ210€292408
h0ZShILNulLL
(B3 IY YO L
9109291862
HSLLL90G1L
999066108¢
$6960159¢8
252EE2S089
0h9£0980MS
1592225652

2LZ9T69€9n
062890£82.L
Lhelel2liig
£120£01 282
8LECNOLELOD
1G8E1266€S
6SZ11£68SE
2921665600
0€920S1188
gnizecets

£15900£01S
10804W8LLLL
6108102206
10259€9021
965h828160
0Ln685095h
6EELnB68NL
6E6115680L
h1£666052S
£690£h850¢E

6hlBEONILY
8L00€21012
ho66ENIBESH
229€2€L161
C99169611LS
SCL998€€£68
8528611529
6819886528
§6G1680ES9
EIBLLIEERS

1151698960
LEOBHNBBESS
S698LILNLEN
h0EL0E1999
90£h9LE6LS
LESSIBZEEN
L6SLZ6ELNN
9125890668
SE1S29L006
ZESNLINCES

8nl8li86s0
9eceelonle
SO0EBEIBNS L
hS6L10€806
L941990062Hn
TLYhE0LELL
LOLLESHEND
94620226001
[ YR TARAY IS
SS6219%LLN

089%859€£90
95669956¢€1L
8nS6SSC1LN8
2956115960
S1NLSSLONE
0882018599
2968L610¢L
2108201 0€€
GOLESCHLES
2128901060

1618800€SH
EhCIS6ESEL
OnllELSLINL
W908489GL1L
6EL47926801
189LL9£2S9
05690698€S
on9zeliLiLe
289L116S19
BLEEL6688L

0Hh9E09L 026
£0£121922S
1116102162
9180.gihlE
££8LENBNO0
18205269
9LESELQL60
9€0LEGLBES
c8L162256¢€
12519£6809

8052620019
Lz1208682n8
gLs8snelol
121 188S0€0
1€2216%218
0£5815£662
LEE9E891 18
LE£9602528
66258E6M0L
ESL6LZINL

hZ298.18082h
COEECELBES
LINKEBOO6 N
LL6MN66869
&niL92ZnL992
Ll19zl0ll0l
%0828200SS
680651 0h6h
06590156S5L
6hSHhLSBSS

RSLS9LUR06
9561819019
h6E9£029¢L
069£682L1S
thingl0122
12L€05S61S
£68SE0265L
0S181918%¢€
h2l2868566
INL6SHh006N

9MS196€120
2112000£88
62€£5202129
hOShI vhZHL
nZhle66lcl
20£8606691
LLLWINENSS
2960810018
092918€299
81819€L096

061S€068¢€1
12989591l
99€6£2S8N0
gEniGShesel
LEBELLHGES
69021010212
n6EBLIL 6N
£££18802¢8
12660L1NELS
992291 LhES

coL9en0eee
8L18T95509
1260629542
8ELLIN66268
11199868¢£€
SZLLTSLN90
6110S9¢€1L6
LSSNhBILNOS
88HMZ9SE£9S5S
LELO6INEELL

66m8T00N9Z
2880260591
2261981019
h9ZZ8LILSO
09€10666LN
9SLSLTZHNS
8L20%8SEBY
9€2890%460€
1£8001 £€C6
1621526291

95212890Lh
Iholl1619€
hsheo0L82n
g6h£99118¢
zLrn6060122
£L0€21806G
8191608£56
0202091262
S9ENSLSBLL
2£50069£80

6LL0062EE9
L21E6169SS
6EINZNLESO
gnetessiee
LE6ELL8Z6S
969L602680
82566211610
602HhhEL 882
59186n2052
LhEZELLNOG

hlehelZono
Zhheesoicl
SGhB6LEINS
1515656102
9Zsheetels
1085695£20
86LEE15928
0098h922L0
V22€121262
£%66952021

L12211109¢€
81Zh60N2C8C
12118£2060
60€84EHZLO
LS0N952E01
1096S1564E
1160076862
1206058018
L180S€6S60
L€169£9899

Sh62066658
5855298129
691GEL15616
n1001568¢C
6580006055
SEO0N929056
2889612159
€£22S12C6ShL
922E L0651
£€25665N81

Sh156900¢h
6922ETE6L9
20809€0229
19882£1656
0EHwSL8ZHRL
0E0559ShECE
SL0£906S5S
h6L6BEEBS O
10€.£85€88
8252991859

95100€168%
9L5686£8E6
€261 E6NSE
LSNhTHS192
OLLZHENESO
hEESHHONLS
92h6Z211891
8nelE9E8NIL
£69LENBTHS
zzrisiioLz

IhBELLNZEL
1200629688
8668291 nhh
h9659€89L9
holShEISCZ
0L0%8192118
c9hh88899¢
£189198682
LEEZEL96EN
heo612582¢

6115105296
96SESEN0QL
heLLL229G9
996nt L hIZE
6h9SEEEBEL
cg6loginie
09109055€£0
tLs9tLseses
088GE1SER?
002025€8¢L

BREBGEECIS
89L10890NLh
€511299811
0L8GS5SLS1é
6ELISIN66E
€L6€01950L
8912818089
06£9902H11
2080611085
688€CTSLLS

hELSORELIO
h68T226609
6599102166
2126991825
cgc9seLels
8286116596
hoLé68Liele
6E£G29TNSO0E
281109608L
€BLILG11G6

License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use



DANIEL SHANKS AND JOHN W. WRENCH, JR.

94

68508G148¢
LEN6C6898Y
992ENB6NSH
1889282¢8¢
1960190618
h1662SEINL
h129€9999L
129261 196€
£8801685S¢C
6918015601

65962£590S
1281008068
12SEESCIEL
E£NSSS0ECHS
12EN969961
SE€599€292L
SNIBELNCIS
AR A ¥4 )
S6191495h0
LhINSSENRSY

18196gSHh8
nolleglels
21969020€9
S02£8995LS
29812598¢N
16210£L6C8
2506904%909
69MNhSL0£20
1204188610
8LoLNSS09

96££2L0696
£9115£20¢8
9LL1S£0050
£S5169€52L9
8091619406
6898812681
912h106590
€252209656
LSGHh8C8TIS
£6£8159050

E€IRGINESNE
L6CLEC6069
oLezZeisLle
0h029ZLS9C
og6nl LG9
hON065556S
Sge89THLLL
£ERIENZIGE
1268L1ne8l8
h9ZuhonlLen

h0088€L652
10265£9586
£689609¢€.16
§5.0505892
6LLEEESLTL
1965520092
01650£5501
0o88iZseit
LIE1N8G692
5018582612

6908LS6.102
9NG9£0618¢E
OLEFONOLOL
ceLnBle9ee
18nHh9S0hEN
Ihh66SLUbN
8558209019
€£608Ch6891
6151290866
£S15812906

8E0LLLLL96
hoEIHENL B
8hl1052€22
6666220012
SheTHO60ESE
2615012209
80LGcingne
S9L158L19¢
hGEELILGLO
QLETLINILOL

291£889210
£0h026SESO
9109059802
TL8NN0699N
0e®8L2S028
€I91EE10hN
28926L19€6
6181661916
41000592180
£2£12519¢8

S66£12h918
08S¢lle6e8
6£6.2802L1
685121925
6ESEELBILL
6121090028
S068.59498
[114:3 ANV A 8%
68EENLLO6RT
£601£88886

0L5695H9L0
HW89LSLOEIL
T6289nN0ON8
1226011618
€8476919L08
L2hb6925596
ZONnS1E0886
65.6061000
0818558l hE
CHLOSESONE

C0S6L12LES
£2h6189L98
LE8TIEILSE
L182E01Co6N
988S5.8¢g2CL
£601EMB6NS
1Sh806SE9L
6629050904
616Chhh008
OhESSSB88CH

6590SS2ZN9N
Lahlesiiih
tigéLzelse
06ES1ES06N
0S£2696569
©92¢861508
LESLBETNO9
7500M62258
606188¢CLLL
§290L169650

S6t9896959
98LS6NL66N
C2Zi9ME6E0
LELS6LL66
0S16nneSLL
2911862949
£660Z6.L020
2252921590
B896SEEL9CH
2902922062

5598025560
9191109918
LE625L2N16
£1E1LNLSSL
0961550010
9981211110
S806Z105.L
££11190261
z816929¢5L
91n618162L

Q00052 01 4l000Z WO¥d

LE99106LLS
1L1510Nn86¢%
1661606018
LEL1BSEELC
€8S1chheETE
hEN062LTLE
hh0026291LE
S6h198289S
826509¢€8¢28
h9L99E269L

hh669L1600
L9ZESSELSL
2819G£66SE
SThSESL99E
QLLLLIERIN
wh6016SSHS
ZThns8ineo
16650002
ghegoBulCER

®9LHO0EHRSH:

6SERTLZL90
980S0hGSLS
€EEBN0LONE
SSELBO96NL
869250LShE
L118NhC6KS0

oselezliSL

¢LSSSclels
W9L89hTL90
Ho8RNLIELOh

061692101t
L6L69ENLCL
6118151660
81600L020h
Lzriszelll
L08S€02ELS
2221022206
8E6%595906
2g15882190
0Nn660609€1L

9L2h8S5£98
09261£0220
1212698595
826£990002C
99891L00SES
+©618210818
1220008268
89096%6T6¢
©88691258S
9S2LOS8LNS

LS6EELOLLL
1916918918
£9LL006529
2600808108
LIEL 46289
ZhZongléne
8CTI9L0SELL
€€2580116G1
99€21092L0
Sh06€6L26N

hotlzolee9
12S2ELLLR9
OhShhESBQ0
8hE6668£0E
ShEILLSOO9
£2BESI9ENE
£%8G5261596
L1S261L1069
§51259£820
LOBNEINTST

095592£68S
099€260L 60
0969€S89L2
121920E€C6
£€56E60490
8529182100
1601886861
€L91L1L19
0209099122
LinZoLéegLe

9g18Llinllh
S50eSCNG6LL
5815680£20
1419011900
0L12226558
L92Lh1166N
BILESBCTNI6
L09%8L0LER
202%29006S
129292c1 66

S80nL09LL0
0e9LleelLSL
2010666200

.26692£8661

96L%69901S
WBIETEQONB
L6628112G5%
ENBISEL oM
433 %4114 ¥4
6006869011

CBEYTESESS
t6ht2009¢cC
wh22c02sL18e
W9LSL6hB92
6HINANKOEE
8821919261
S92.795808
6185096998
86059612SS
£96SEBLNSE

S8.S58481L0
6621591922
18922061€0
n891696SS1
LEBOSLOELS
H®ZEB0800NL
9n9T1Hh0OH81
1862108112
S0L110889S
ZN9010ENL0

S26092¢£S1¢C
££950.8.8%
cl1£1002802
00SONNO Ltk
L9€192268¢€
02£1692581
wiil188161
OnSé1ZLn9E
c0e019nllL
89Nn6616886

§SZZ009MEE
BOLBLELNEL
0M8E0012h6
S1299019%S
6011 HNEBSGL
7892201198
8908150952
002£95155¢
LhZE6BRNLS
LENTSZEOLR

6180912042
168ERE658E
S9ShNCT 959
1010182959
9L6THnNBLS
Zh9SESES0C
2698512009
£912508520
9hZ6MOBLEE
20€2698L98

HENGTILSLY
CLESLO 1INt
LhghZh6286
SH505894019
SE6S1862EL
L1 EBELS8B6L
0896181 10¢
1221991686
§165286SELE
¢l819L00%6

S9€260.816
LEChOETLLL
€2L£022168
9.00.%0289
69120.5108
H11900869L
80£9£ENBHO
6906216150
812inl08S1
2811921088

§260911620
€510860268
9569121451
E9E1SLNL6S
1921595649
$699L1595Hh
012€£5541M09
E9E1S516826
9L%L06£€86
966SEQ0EOHN

01929€8198
£658606612C
Inil9lhlsE
®NIZ6ESE99
0€292196%L
L£896189GE
8689155£9¢
860519690¢
STLLLEG9S9
S1L1629594S

0121002509
698EM21280
91ChIENNSE
4371181814
co6eLZISI
0198199260
9€8S9ENNL0
18SLhLlELNE
Lanlnsonee
667S0L9802

6188119995
908€621181
094216010
n9ZeN65S0L
hE621502€2
1128118006
LB6ZTHNESS
LOhEO9HBBE
909299€181L
1928000619

6L1101ne21
©02S81859L
WSLIELEELOD
0210682148
LEF61LL616
8902018£09
QLLT6TSHLO
60L2hL6092
€850.21212
8069£81212

hBLSBHEEES
0£8H959M60
C299699S6L
€TESSEBNNB
$8998821€S
05%20£5028
zL6262€528
h695£96£09
951661981S
#0h9209001L

8092h90061
6LC1hSEL0S
S15£821009
2g20lLN60L
§26186n661
92E£S80L06N
6591201288
1os2zsitio
hoeZeEeEnsl
2508156100

6610602926
B8SE686E6TL
RSOLRS09N9
6£069568LE
1568182909
S02L9ZLLCh
nL96101901
8L6€6689¢0
9SS19L2heS
hONnSS559690

h26229696L
LLh0259€68
9020291 1€2
5158620119
BEO0SE069L9
265£2£6088
oghi108lLE
LL1E€0086N
seglélocie
L6L0NCL066

9LLLLRuNBS
1€€80SE698
2666295191
BELNBOHESH
LEBLN61TLL
Lhs5815129
1886602182
h908681826
6921992LL6
1268111809

£858L01€56
L089MEE2LS
S098Znhi€8
£91220L204%
s129021289
008hBEESHS
125¢0L 1660
1€26618L91
1282288262
4382838 0]

cZ9612£69N
0L18SS2EES
SLEGEONSHE
61%82198£8S
c0L62t986N
689SNh6LEL
66840288ELS
LELhEDESOT
SNONINES660
2STLESBTSS

9€92Nn01 691
€£8901ShELE
612504%85€8
LSLBELSSHS
INSHoNELhh
n8LL89LL LN
8L06896Nh6
€2866991S0
L165S9L€E0
921£509660

Sh20Z0h650
hRHNBZTIBIES
£6S16Shinh
€51022562H
851900081t
91680£82€6
hlGlE69GE9
S016CHh668L
hEECTI0N699
9€L86EBEON

8hBSEBTSEL
119h661LNIT
h6902850€8
95652821 w0
9022991152
92810L12h1iE
8h195£6629
80Ghw8L2I2L
9LTSL9LNST
hh196282¢9

1998921208
€LEQOSOESH
959619218¢
O%S1lC0EL9L
£958E81ESO
1221254850
£181L0£698E
LNLIZ66LS
2L2S0690LS
gecelgeoLet

180€92222S
L1191 E8H9T
1620622911
00z2onl125¢
£€65T£0622
90€S26S19S
S86%220L122
12659650LS
ZL10SNnIS0N
61000 n0ShE

620L98BNELCS
S£21882509
1591128821
SB960LSLES
6h1I8LLIEECO
§581689128
NEIBLHSESED
82688168918
91€8181200
thiozseiet

License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use



95

CALCULATION OF 7 To 100,000 DECIMALS

906991E£00S
18¢8111062
556019226
6a7892£019
BELNLIECOES
£TLBL96NEN
£061888296
6254862806
[45337:34:1.14
ENLLNOONIN

OLhEEENO6NS
61060%L61S
6195925611
080€£8L026S
1965191082
¢STTNSBOES
h09520L696
1016288918
16%98180¢
819868hMZL

hin89SELQ0
0122182600
1118916981
1190221226
HhZOBEONIB
RLZSBILLLL
16£8%71650S5
¢681182£95
G9L9810£6€
£061855626

LZl162neEBL
051652059
ShLIZSL6NNO
£5258N216S
0Ch9ELZOL6
£80L8992H0
¢1689919Lh
£87086£81C
CL1E69588E
8082220486

INBBEILLEY
96EN9SLSSH
9950002101
609210€£8L
905228L91¢€
heZ1618L09
9616688011
hin9sSiIS9ln
Lh9SS86NNL
£8€2002211

69£91686€€
higL96L060
hegzIBLCL9E
Sthlleg9se
§290522£6S
£L6L1BESLL
981260500C
502sS8¢gLe
e8SLlEN9LE
BLOES16S56E

§56.182622L
9299120295
S69211Lh610
SZ8291918S
SShLI0LLSHL
C09EINN0ZE
6SELNSO9€ES
1202169102
0612h8%028
Thh9012686

SSHOSEES06
69889¢1€19
1698111829
ONME0BL09E
1,££868£80
81£858802S
€£90€998NLE
¢950L08S€9
9€69898269
9618819851

hh6SHN6R08
19£5829¢2¢E
6LLINE6961C
92£0966659
LIhLShBIEL
L91L9Zhels
181012982¢
8519161218
0100EES068
20£2864LL6

9562860062
L02Z9n9oNZh
LENTZIIGH9
1081161015
9h8E902800
©2068069%8
£096056L6N
12LL1S0€206
00£58990¢L
SONZLINL99S

€ELEE0L0CC
9196680059
9E96SLEL8E
9LIBEL9618
0LLenZESLN
6861685826
£0866855L9
8E0S9L91 LN
Sgnlé1LL88
hON988HETS

£S1615S8LS
ZB6ETILONL
L6696ENM6LL
€61EC160LL
9S1SE9LLBN
G2T9556810
SB06ELNLES
6918609%6C
£EESIVELOE
SEE618L0LHN

82LZ19LESS
€£209101920
6061129881
0sh1G6S8LY
1262509405
12€166105S
S10981905h
Ch6LNh9509S
0hLS0gL91LL
h8.180961L9

18SL1hZ926L
hhiz9cielLn
188881 0h¢t
005586€16L
h826595018
08h9E6KELS
S9L1826%01
QNESHE0EDSS
W9GLG2CLLS
h1656259¢€9

98090€ERLL
£9rh6120LN
OLLOKLZGLN
ZIHTEOLSSE
69£56L£606
1025526SSt
£181889698
192l1Len81
109€228862
008SCLB6LN

aoo008 01 aL00S2Z WOYd

£661152658
18LS6hEENL
98ELLEEHIL
nlGsgCeoLH™N
¢8S929hlieL
¢L080181 kS
ShMLIESBLSL
8981068hEL
ENG966916S
61200Ln918

8192215885
£0Lh22€210
S0Zinnhest
£19956181L
1E/RN6S£80S
£T18988E6C
BL666961 6K
6980619911
£GL1LELSET
$8790955¢8

2580121090
9eSNGTLTIS
Lh98LL9ZhC
€£2EI966NEE
061S1S5L1L6L
181022685C
ozzohlLllE
6819€LheSHh
oozzozigle
L02£168018

£1EL95E9%S
8296128866
1%0208£0¢1
£029nLBLC8
£85109£096
Zhlb6S8NN96
2L087155890
5€6812696C
£968£11680
9L1998610¢

0165991226
Onl88hBIES
9189160922
ocLglelics
LghhZELRGR
88hETENILC
CThELLEOBL
£948822829
gnzeosigle
S99286vMEN

9550949220
99£5598860
Zgo6nhcieEnl
205256h.1E0
LonlZonlEE
h0eSLELLBE
hBSS9S2L6E
86Lh626L1lC
SlZiniolnl
8215522806

HSeoNNLGNS
£002£99££9
68ELLLHTHGH
ShSETS96S I
1£99299¢£98
BINEQ066MT
201 £0eSE0L
0SLh88HL9L
96925£800¢
18021820%S

08L6009£20
5809956206
onhzoeSELL
6nSoNL662C
8Sh9L2ES6E
©0109660£8
5016654218
9h886L1180
£Nn82129598
168LLIE9ES

891£520092
£L0295S521C
9LhS88E6HT
6251159111
€£100196£L20
wZBHIOSKBO
2CL261826S
£81506861S
L1enl210208
££6199€611

LEGLLC99NL
1296621282
08IShhoLLL
62hB1CLNS9
hhh6iI8NNST
£598€0958L
1282005912
88218812
AP LINY. YA |
sL18o9niie

91092490211
6610058920
60L6L0E986
L6LlEECNT
£ZL11L4h80%
6292589612
LECTSC96190
2166.292h8
ShELOZ06%8
GE€9L£8981S

00.0l£818E
ELIEHERESE
SLh8EO0L1ZS
9052591192
£85922612L
15921221029
8cLBhEBONE
10£01018S1
SLCLEEL99E
18SL161108

SSLNChEBEH
80L22€0156
612L968€2S
GG2ELITLG
LOnB6L9292
SlEI9h60ZL
L0988LSESL
£8910091LS
LG261568£2
Snnl8hSOLEL

8SSLENBELN
§995€5€618
11821 6266
56181614089
(A48 T8
192598€.04
1210586218
1202651991
QLZZLlCLSS
hiGEL6hNAE

8598011668
€€L9000L5C
89Ln06€2t0
85908.8616
1925821£80
£96292¢218
L16GEN9£S8
2£98018056
HOOLETENGE
1122122562

ATARSTLLLY
IN6ELEESES
LShNES92S9
hSLISHEEPL0
£850L62h2¢
1200291621
61962€190S
n106185699
601168€582
6LtZLze0LL

hh€882€80E
¢Zsi88ilLeo
8L184165S0
L1 h9262192
06MHhSE9SS6
S86L2ELNnC0
£52250065€
9L09t90191t
1€8000Ln6¢C
£9€S11622L

6959292¢0¢€
LLE9696190
88l6cEELLE
L9699MSSES
6258841€029
9€2TE6G69N
¢699808IgE
€£51680h61S
ZheoLBLEnS
SHBELLLHZY

§52096261n1
126099918
601109980¢
9801821 £09
9000105821
£805£10012
198ENZ6818
9509165002
8888991525
S6EONBLLISE

102612082
9€21086240
08ERONNILS
818226506¢
£62ZN116L09
££0219€60S
§5151286¢!
1180028822
£99H0h9006
688nLLLLCL

SLIESHBLI9L
¢S118R502L
1692860450
509516951
18nlZg1Nn0S
§51215292¢
£65986126S
12h908€6L0
lzo8g8¢eecl
L622E2219S

1180180009
2062hThing
oLgo01 98¢0
SSLO0KB69SL
5¢81208L18
LLE1852LL8
Lhizcoiniie
0855155606
6098€£9£890
89L.8£16209

EQLASLLLN
2L02ch6SL0
6ZHiN0L0LS
6966561061
£n01261592
8606201198
coel659.L21L
LhE6902160
1506162552
LN ENLESH

CL608HIGLS
E15G20Zh0S
cToELoLLLS
62S91L1n%L
ChiZE0L1SS
691€9¢0122
6£096298¢L
0CLZNL 9698
95£5996962
69nhZon0LE

9LES966180
8699189656
S08€2L2526
0L,58£%0922
2L10556nhS
0820011820
HIBOLEBILN
SL6S8GNLG6
LLLBR6IN66
8LNC6MSL00

9.€29SL041
002166691 €
NNESILIENE
6n18822¢.8
w1926t 0s8
0991 6ERNES
14284 §:24 ¥4
0655106196
LaslioLese
1796906000

1529155861
NEZEHEBL NS
RECLLINOSLS
CEBLSERNGL
S1u1191L2H
6096H%289€S
691h0L01S6
WHZSOREEON
£156210081
Qh10LL26LL9

81028608.¢
coo8ntLLé9
B880L0W6LCH
[N PR TR L
c90n2S681C
891SHILS0T
L6015695€56
92056Sh166
9LLS10920H
SPEINBLIC

£125918528
182850€60S
66200L0¢LE
oLneshizes
89L061€S19
9L£08h6HE0D
hhgEITINL S
©91052068S
68241050992
ohltononle

9h8060K1 L0
LhG00heETHS
GS6€.5568C
£052015900
0192908298
2hl6905489
16£098EL408
CLELOEESLSE
8eglestlLle
918665815S

6h112895h9
8290266109
128052108S
1n2L1526SL
Lhlnl9lieT
Sh1580952¢
£052652908
CELLSLILL0E
z909g981L12
969102hnLL

9502S5M29L6
L6681 16561
1068902581
nlL2hhenol
ZENIN9L n8S
hZTHZHELOGN
0956020280
h6EZTLE60HS
hELNE6CIL96
6ZnNSBSLLE

5581986189
0S1L1216S
£2186919S¢
CTLhELLSLL
698LNEE69C
€CLIS9L9N9
Lh920£9969
hoCELSC8SGE
156669052€
229L1£8869S

CSEQLLEBIN
£082.088¢2h
LE069£6780
hETLEIINLZ
2660105261
956E1L 1 88N
0€25295096
51666295
1192965809
6216291950

€LESB6CSHO
SleEcLICLLS
hELZHEL98B0
oL8LES608h
99955SL€9¢
oh9998echi
16190€228¢
CL9E002HhSt
LS21S1226SHh
9012E19€EN

License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use



DANIEL SHANKS AND JOHN W, WRENCH, JR.

96

6ETLEILINLS
h61508984S
8182965250
9EEELZBLZO
969608L16¢€
619165¢18¢
NIETLOL6EC
LZR98hL N80
15120L9806
1296861652

6609M1vESS
9618225022
§980109h6¢
B6ETHSOLLY
h1€20910L2
8150641L9¢8
ELONLRLIZO
£9N60169EN
0060€192¢0
BONLEPN6S8

LhiGl9G2lnn
182€114881
hh0665S.8N
ShSZShLI92Z9
£2n5€86810
h9lo1hSELS
9256165185
L0Zn616890
12202291¢€9
6£€5210.128

2L28CEONRO9
61E€L90029
6LL12552hN
1668510010
00010€8021
OhBSSIEEBT
909420Sigl
951£666658
Leto9zé6tit
18HhSSLEOh

£29128L192
SL0E00NS9T
£26£999201
S1z9g9lanst
PRALLATR AL
€2218L£S52
8810896899
©856688106
90ShLLShS9
6101162509

1951£80691
5061918446
6162802025
0h085h99L2
£1888€¢€182
1€€8281L89
126129561¢€
41582299088
S988nLINED
096260L1€9

920502€6S!
81298£98£0
6M0NSBSCES
GEL16520899
869£89281h
1268019560
11€110982¢2
1921€90206
6090185296
80GSSMNZ699

829€£200161
668£955568
29Ll68L1S521L
OLESENEEST
02202182910
hELEOLZSRO
8ENPSONNOE
8EL9€9G6261L
hhhih0E6LT
GGSE691SLL

Le216E1168
£h28261L0E
SEL6EL08B66
[3TA4 LI A PAY
L4122/019041
6921200821
6521808526
86505960€1
2515961001
SE€098LL1ST

80ch9ShELCE
LEB9GEELTH
2862985910
hh01902268
2691560050
8LELI6LZNS
C2LSETHLING
9L6G6L9€01L
£605068E9N
£5208188G56

h1989£2561
cenotieett
6208150006
2001208190
LLnZE0609L
SO9HBLLACS
ShShBLZhOS
0225668901
Shel 6988¢8
99025MSE0L

290510E99h
20S2h9gL0on
CLLSBERSEL
6811198116
28561ETSNlL
02E£9.91880
19EG519048S
165288502
188€1Ll1ghh
FRALA L[

hhhsogLéee
656109091
£8£2668L8L
09S291€SL!1
[AX 1132 314 2
1gi9l0e0hl
8LNl2E08h6
nSLh99EEET
86626M00ET
20560G1LLE

hB2S LNh99eT
T4 3P4 344
LITESE696E
0990651182
£Shi 202918
ceoL9901ce
SLKhBCLSLLZ
S0160L5126
g0cieolele
18L1012£99

€0Zon6llES
HhBONO0ELEDS
9296021 heh
9ELELISONLS
§99.S.1881
LLh0969160
02Z€0£2091
CLSSSL1S0E
EE61BCEINN
0S5£6900809

Q00058 0L GL0008 WOYd

logletolog
£688882995
heL66hSSSh
181800285h
SG€0006S516
1058620€.L8
LBEE6E6L 69
09185616%9
SLELLoNLLG
0016221168

l22ziheg9ol
£016605€S1
61SIBRELLS
S815512608
L9ThB669LL
LhZ6E9EELT
92121S8£20
£66155 188N
0£96119288
66€88EE6EL

10GEE98GLL
28LIBESENL
9969£6060S
1651621098
9626690029
9nenlZeso9
CehS0S L9l
6250868682
69E196SHET
6651586810

£895h£8521
Lhmn918908
8161686806
NGL6M00L L2
2£1295£921
910L110S€E
1nL0L61SEE
ELONLELEST
n£210€2960
92S9L1€21L

9620001222
91€1S1 0020
1810008151
80L20LLL9S
£51684%0096
8561£06509
1£0088986L
86L01L2LSLL
cEN9EL 0566
£5501£58Lh

9802821401
2E212G80040
826LCh9hZL
£608490619
€20€926152
9629106286
£8906898G1
866£SC1£06
h961201059
lee8Lnocl

heT66£6598
261212500
§£52228805
8n011S5091t
S95£80298¢
1515025818
6511£28658
TOLEQLLLR
8L6ZnEENOL
EWNBLLLSBS

8£0CsElnts
Lh0SL00L9N
6£21892G5S¢E
LonhlB6286
1589G169LF
€hCT6L002S0
Scaznsnles
B6S6ZLhTHE
h6808602¢£1
€012052601

S06h8H0908
6681005161
98089£h866
LOLORERLNS
£9€6010609
1169620192
cLL2128119
1011558221
CLLIS62E110
20.984000E

gLhh9gelle
0555011962
LIELEELS9C
6699216268
€EN6ELLSLN
L68081000E
02€9L80h6L
S90NLITLEE
henlingles
8908898018

X4T4:3244 %}
2L0hS68%20
60684C609¢
622200£9¢¢€
8E£98.EEEEB
OhELZONIBY
Lh802250%8
69619069
1€489816¢C8
WLIEFLIBELY

9116995819
991601801
ohZHIZSoN0
0L18195896
G8S2.0h08E
821901£08€
1189£9S191
680220hL6E
zelnellest
££50825841S

LG2EL1629S
0LOE6LO6LNO
28686£86.0
1826168021
€0n0629811
7896810841
9598006184
h20255619S
heesiolecs
SLhEZLLLLG

énehlocell
ENOENL 6961
£8125609.2
OvlI8ESLIBE
665808600S
€0elLIOELR
LEENINLG60
0S8208611¢E
15288€2029
1196296060

Z80N2BLGhE
101908GE¢h
02899snELC
£586821589
HhS9S28E09%
2699¢€6LniE
LLELN6L996
9THBELESHE
ani90ZssLL
681€880L19

£h9EE10569
L9h6ZhZZoN
06LEIELESE
£12hl9625S
09498£290H
L8SSEPLTLS
o8L08818¢1
£65162£8680
BE16E£L189
SLLI9ES9068

ChGSHhIZEGT
£118520608
96Lg66ENLIL
6802490L2H
EN1906SL8H0
85£509L186
LE6E9L108E
hiZ6E0N616
BEBEEIELO08
LENBL1068L

hl15888166
0626560111t
6nELLOCSSE
154065862¢E
2lZ8ul6h98
2218.108he
1800522565
§085262860
L181€8LlLlh)
2652129120

8hZh0SS068
8ELLISB6NLG
1B69TSLHES
£58G2eN819
1158225296
hlhEBLELZO
S99N12Z8M00
80SC1SL60E
SLGZEIN9LL
SE€299800€6

£8256£686h
8108110050
$69006SL16
§502662100
8len00L102
L22E6NCEOH
£558595¢€18
€€26€1216S1
§101200968
h5928€29LN

8965612282
£1L9£5008¢
Wh06S0E9L2
1£€66S21LS
L662eotees
SESB6GC96E
2120912901
086211 1680
860£92H101
S60EBHEL 6N

T06€L11099
1126125288
2212494609
€L6E1900G8
01511002222
MENLLTHGL
SNCESSNS 6N
2929069190
§894501526
606168010

92298684102
l0islzzitn
LhETONlL62
08hZLlELINSE
69C98EE156
1010112829
CGTSSENGLL
hlIEL61626€
1LE120958G
98H02ELN66

INORKELLGL
CBLELLISBNO
€£15910080h
Ch61GLh9CH
2E0NR1L09¢€
BEOLLEIONN
BBSESEELI9
££1 6209258
96€62265€2
166G5HhS59¢

0L€0£S2R11L
£904M192S516
0262206518
hliS0ECH88
1820622919
61259212221
9806£6 1002
BLSELSO6EE
929n1£8028
s9tLle9elzs

0880912089
6L ET998ELS
XL VAYRAYY
L9ZZNSLLED
2101065182
995661501 1L
8812629945
8ZHhEBLOBOB
98ENNLEETS
S9SL126%58

8n01S6L462
1099ggnt 02
0610S€£€022
91S15£6299
889961918¢
£06£€8ES9L
89892142491
ECENCILLSS
§96518906¢€
¢9125850S¢

11Z29€2h)9n
ésheliclle
1090886€2%
£61969€202
c01010898.L
2219225016
9010221052
2189611516
1102€8€220
h0oZ8ONILES

L251€61158
ENLZE90180
615€096210
1osneozetl
€5280.1808L
16ELE€92LL
18681SGE0N
ZLS8NELENE
L2129959¢¢€
8G5.£8668LE

1682102190
0LEZNEBLLE

LL2B0EL9LN
‘B9ELNEESTH

n59169262¢
6891186588
LO6LIOELSS
9£82h0BL 0N
2218610561
nihl1€00866

060hEQLRAE
29668¢£1668
0610€£258SL
SL96911099
069S19L429
0265299159
§1618298Lh
TENBOL0126
2060€ChCEL
05095€6M2S

G9.8E8SNNE
98G086.1£61
8L009SSELS
ShEIEBESLNL
1851S80€91
£90192SHh11
h2908252¢6
€0ENSL66408
1£€0T216L1
1601105019

20L0L0ELNE
88£568822¢
shiginillo
T6NL1h9E069
h121068996
2628285199
SOnELwCI LN
9ShLL1962Nn
LOhEET6BLL
9915€52099

2192694559
1026€52201
8128622009
252h921858
hhéthlbLll
LE06ME9520
LLNGS9£980
0280h61h9L
L61SE6981Lh
6£91620€8E

9£68062860
8100n1L219¢€
8€8612h089
19959€6211
8LNh19h9Lnb
LegnThEZIZ
66S610£1h6
heEBHH98006
11591988S¢E
299182816

License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use



97

CALCULATION OF 7 To 100,000 DECIMALS

0ESLE08SET
GECT99912S
96S2LL1e06
095620012h
6099261509
2101S2é60hh
128050904S
89zZ1ZhllhL
h081808061
£h600295S5L

9019019482
ChB011S0L8
9120288519
62ZISHEEDL
IRELG6L99N
2190092060
6RLLNCLOEND
SENL698526
GCEEN666ET
£1295h8228

£E€E6SNIS02
851809992S
0SLI0LNG9L
911602089
(WPATAYA YA
L621851€58
hil6lLlELC8
LSL1G51450L
h198LO0EED
6L626M29ML

5921185026
69LLELENS
6011516526
0218956140
69€SNLSTLO
hse0886991
9S6SINESLED
810690¢€1L9t
2881829968
GE998ERCED

Sl09eZehee
608E9LEQLE
0h60LZLSLY
061961228€
6Zlhllenns
5528816996
IRAR LA L{.VR}
059162112
serisiege
106022288

Sh616990SE
208859€l L€
9150891€10
%50809¢€i s
SCEL950898
151221860241
hé689L1L292¢
80S06M9€10
800929002E
CEEFEEELSS6

82958528hh
2ellZ2061€
£152€1£200
118S1221Sh
9012HSL£L8
6S0LE6NhNB
982628009¢
6770580292
019Z9L19se
Sihslgeeee

GEl51188€E6
AT 11474333
£615526519
1962¢€8L040
Lh8Sel L hnt
£09058856%
LETZI00RL 9
LLLLSL98NE
SEESTNG68L
9HM01060€L

6698599646
hEBGBOLESLEL
h52S619026
€£6G€SL05Sh
h8LO091LGhE
EHCEELO6EEL
hihi1992¢9
8G61926n¢lL
126€26226N
0926262999

691 hE0S6LL
[ALIR L AR
sgozZenchhl
SE0LLSZBIE
8ZZhNS9LLL
11818196%0
gho6hoON6622
giseelglel
QLE6L1SLEL
Shh6e692oL

BNLESBNI6S
6€£9092599L
CHEOEISL6E
0L0E6HSLON
$h9200922.L
Z80Lnb61EE
66SENCTIBLO
682991008S
6282920489
£S51Z9hces8L

SE6CELL9SE
916951221E
9126988288
£01Zh66L12
SLL6NhLZ9S8
980£158988
01252985S5h
21%01810L€
18E£S56M0S0€E
CEFIENIBOO

280668HR1S
n8ESBSISTE
5651892968
S815£55688
9€2€02281S
BEE68ILSED
118912922H
280£9£8LES
61 h968ELNS
L8225129%6

£529292TSLN
(4313347 1%4
LSL1906200
6116162559
00hG05SLNS
94142005082
1166921658
5968806L5¢
1185158£9¢€2
£9€06LN62H

9928£5L£9¢
tShOEE9S0S
165£02908¢
PRIN-L YA L eli]
8L919G5£0S
LE0BOOELEYD
h02LGL9189
6212080911
€86966LE9%
CLRO9K0BLNY

doo006 01 410058 WO¥d

9SNhLIL064%9
1995h98EE8
S£968005960
chiniolesl
8E60LLSILL
h0ZSETLLLS
¢68£.58L9L
9L20992L6L
ZeEn9EEBNLL
ELLN986LN0L

0LL9S6E0NS
hei15£L9298
86£0885.89
85022582¢6
S518€01818
WRZN6L06N
TESHhE60L6T1
616NNM2ZS8SE
£L686£00L1
8LhEl8L060

£E£ES00G1LE
95E61188258
NSLNEEONS
6918954206
6NELT9LZH9
5826182982
G8E6L6908BN
SLESSE0ELS
61 h0hEL9ES
9155016810

88LEBNNSSH
hhi9LL2080
L1806£601S
h099SL hEbN
628026 1£09
LL9Eh6209L
$8159098¢20
608.L410L9S
L000h095h9
8808602661

9268210£40
LEON1B66LN
LETESBIEDS
£180691800
220€19£S51
hOKrSL91LL0
2882601881
h6195L10418
1118226929
ohnosL6t0e

1S08ELhZ0E
l9soleisie
L9L106598
1210190%.LS
£692060¢€18
00065Hh8L8
6616909551
CEL6CLLLING
h8LLLBNORY
101 n680918

85€02682CL
S08€LS6120
L1606EEL1 N6
8961915655
8SNEQ0600€
0602HOLERS
S8£2h6h099
06598955SE
€cogLilBlL
goé6cicolie

§905L96S2Hh
$h129€0806
L18€226£€£0
8L96L129L6
$S82£09Ln9
95£6518801
LLLS9h9Lh0
L1629%S110
OLoLRLESSL
1088805810

onleSELELL9
9520205 69¢€
HEL0L9L868
1£18190088
0642h12508
9818920L£2
1020858110
S28169£109
1191822041
6566091159

8£69€€C18L
90L56961L 11
SSLE10EZ69
9182£61¢68
1621000219
908LZL2ZLI
2L0h180210
1281826859
85150£89%2
L212158169

£9212825921
98HL0NBILES
Lh9SL12864
96£20EhEND
h1859€£6S0
0200€€02.€
1021 208¢€ES
hE6MBB6LLE
6006m998LL
8nsnn0T289

I h65061S8L
6006806€L29
9991026100
£68610916¢
818861C90S
€LLLL06GL6
9z2922¢€82S
LilONEONEB
L8LENGLBGS
SESL2698050

£8S9LEENSS
SECL901 08N
1809261281
CHONHLSEES
§0906L125¢
02ZE6ELRER
192£0€8819
9682085€69
£hZIECHBOL
9650820619

NGE5559059
hEILBETSIN
hEBOPHTNIL
LSHEZELTHO
L101206922
19809178652
0EETLEQ69L
1520€n1856
hog1z88021
SEITHRGBHO

g20228enll
2020htL 2158
8099£61816
0ZELONBOLR
CLLEL62199
6892518590
LnEOL6N N
1905699904
£0E6MTZBES
1£8662018%

g6ln6lLL0t
6621601050
19290L¢h61
§950h889¢L
chiinngslo
hozesn8LLL
nS565519861
6612519682
£61€169€N0L
9182016828

20NE992EL0
8199256290
6ESESSCTLE
£665294218
81901 Nn0ELS
LLEL090ES6
860NTETHTY
ENNETH60L01L
062E£00800N
0889416010

826£ENh950S
LhASNZOELLS
ETEIENGLLS
£5080901€1
09470121502
956920011
1996S128S¢€
SELhGBINCS
CLLh99220N
08€16290LN

061£SENGLS
906££0861L N
0€0L26108¢
8Nivunl866
h88N9E0LES
S1EELShL08
1816902222
LZEEO0ELLS
hNLl89199
®2602968hS

£6ENBOSERL
859.501€2¢
6h6£E2626L
8505209815
1681198198
hezionchee
NZOZS6ESLN
£915595062
8960021022
1820£81h2S

0262€10996
626€2S1SEC
818122150¢
ELZHENNESY
5152026000
9192006042
hSHh02801 86
THL680SN0E
26656562506
1Lzizeeee

£152561869
812s8n0L 20
898219¢£SL
Ssiée10Zonel
0L2hT6SBLS
165626012
L18g6nlE61
06n9L812201
8NoHNZSBI6L
S8BSE6LENN

869LG901LL
B8EN6605888
6005026088
i8lc82¢£281
NEELONI 096
8002102265
988Ellllch
CECOELBISY
LhEEBSTBNS
€00gNCh98L

6025698816
ELBORESHOL
7090955858
hS195€82SS
68LLIEELNOL
£619116681
6L18508L 6N
1h820510959
6hS6hL16260
N6E6N60SLN

w1 L69G2NL6
826€269982
hENLISELSS
SLTELSESOL
SEL999NG62
81ZSSShBLCZ
£ESnolinnne
CLESENECRY
1686511810
8IMN9SH9S0

n99CLiELOLL
9SINNLL NP0
9L92668LL6
S080829hE6
L9s1B1Z8Zh
1191.229¢¢€8
282596921 %
909589€61 S
5082282614
605£661960

h081.882¢8
9181815018
6255£880M0
2581 08€8¢N
QLHSESEOL L
9108556219
LRKRESSHONS
Lh8SS092¢h
85081829621
CL9BELNIST

£2£2001602
E6ENINLT9
n1610001L%
£h1656888¢
§1609£8.80
2026621199
626991021S
SSZoLNI969
956L24%891S
B6INF6BEE0

ShEZTLNnhBE
1959252588
918£80CLhS
92L012hSES
S0105.4818
59¢08C9nlE
gLeiciole9
L0ZhT1222n
[ALAFALL L]
98€0518081

BN9LSL169S
t2108.910¢
SOLLBESSNE
18908€£4250
851104526¢
Lhh6gELnLSH
590€128422
2501229042
h1185502L6
6EENNG0LBE

h6l022eL9L
B0SETHIESH
885£995600
155922¢gl2
S620EN9550
60612298¢889
h029869619
£95SN1606€
LESHEN0BSS
chlzL62286

95251 h8LE0
CEELLZIIGE
896£8817S6
S12198S.8n
(MLISTHEN90
968861N161
8LE1860L18
£689210816
ES1LLENN9S
RLESPZO6R0

00281£8068
2Z10029041
2980669156
9LLSE0ZI02C
h846Ln6L909
cLL689C1EL
8SE6SL1969
9LNESL1S600
6021229266
Lhegseio8Le

oLohgloOLSE
hl21G2S8€0
9ESHTLILES
LLLESSHLIBE
288€CECELD
£0TNSS6ESS
5568059690
922LhOCLNY
821hn8SHé6Z
HhLS2184%200

2918201M06
6£9785652N
256660106€
1208n19188
nBERLINL 9S
1102276828
BEZSSSIEE0
SOENELONEZ
1256911650
0.S158LEYL

License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use



DANIEL SHANKS AND JOHN W. WRENCH, JR.

98

Sh00Lh6hh0
6EC9C91SLh
£9££295098
hl01%20858
Zhizocigoee
£€28510/.8*h
q00sLlegee
SCC968S.LE9
9609922518
L£58196100

®18188129¢
h2e8lLlS6LL0
heEHNNED LN
£6128€1600
G6TLEESHLE
£££5089.28
6591158101
€0£620£062
®10Z2.180661
80902L28€ES

662EM0ELSL
8018085950
$909250596
£911162.08
6£99L1€912
1660921921
8£86506100
19252016€S
£68021mBE9
$8£9092256

1€£69521801
SS6hEL262E
618€82910¢
0L(Z0LSETHY
Enh9026€L6
§€2¢9001¢cc
S1692965¢29
hehlegee99
hOt111260h
$69800Hh1 ML

hohlotisel
60088HwL£98
80LLZLNLLY
6SE099L6N6
T6LTTESHSH
HOHSHNSBED
15588141956
611199285
S5heh0.2858
hs618S1CThe

161£68250h
6GENTTSELS
sgsheleoLl
028£1299CS
1SS18012GH
Zcenlooeoe
8695188¢.¢
SLl9nle98ne
85hZ980EL N
192121811

18hLE6CLEL
CESNTHI6E9
LSSUNL6hSS
9991106948
L0gheE8CCe
hZINR6NSESL
0914528069
LEG0SS9219
8nLI1n0586S
hERKGEBESS

1SOoh6ELL8L
1€852298.h
0029hL9LSE
0608688150
168€£52628¢€
hETLENSBE
165156£88%
S9£2019620
h0LE68260€
9M0S600.LH9

LhSTHR66L0
261981SLlC
5961084490
0962650262
222S€22LS2
€009SLhh10
Lthocelelee
8050991£9S
1100901 n2E
256165£059

2842628120
19596001¢€1
1518229850
9525622916
0€£96295550
201150588
16n290c281
Sh8BIISH6S
6ZCHENBHILS
1£8200€66N

8918NLé6hch
128€€0904L
Slelnlend9
1€L2256L1E
GS0L.e18S0
6€160€L20L
9t0n905299
19€G815669
8.686010S1
SBHHNCESHL

S116000L18
029h0ELGSE
hEOESSBELS
992815£220
SESOEL66LE
6hlrinszeel
2geTINGINTL
1969811621
6125991016
hOEEQL0ELS

1098€02L€2
8LLEOINLO9
8115850196
HhB89LSSSHN0
00n59NSIC
1220091€20
99280105¢S
6hES601219
SNt LESEEL
£8E€06M0190

0661025612
S11£1£5609
8185216259
1608952682
C99019€9L9
GLEELIBNB6T
6£000€£90SH
1061 %251SS
9128119£08
S05£582081

hS0EN02LSE
0G8HhS50H99N
95952€£5096
h6hLISEILY
86229.8981
£0989.12hLS
Shins062hh
2866CENELD
9S18£8EM88
06L150629¢€

go00s6 01 QL0006 WOYd

1620€EG66C
EL6GNM96E66
1291285¢9
1908198£€€
LISETTSLI9
2912981091
£GH012904n
9009201€21
81608801GL
£0SS1G2eSEL

1858112600
10106202181
2590992128
602905628
S£6828£98%
[4:3 348 L 1F44
ocesneonte
1200859€6S
HILOORESLE
22588218840

802858555h
9€£96£09218
188signels
0€21 h026%9
1615005959
hOLLZIEISN
6MBhBHBLEN
022595859
6828056918
S68166S69N

€061452200
0155090L1%
HIPEGLESEN
6801291910
1211850680
6£€001LCLOL
2e€9065699
Hh88SHBI6NE
L26EEL1TL N6
LEEBBELIBL

64156119205
LL949822L0
2LSIRRK901L
LISOLEZ6LN
h00948B6L9S
2062906019
TShhl20820
cheLLISINBN
LLuLhh666S
®006109602

h2l68L96LN
89EEHBSHEBE
891L1L068SS
162.£8E60E€E
€nle881009
h8GEQGCINLS
1G£S2T6L198
8se0n1 1250
h19€2258L9
T29s5251818

9899uhZIEL
1566815012
h1509.2.¢8
25h18825C6
hS91£08166
W6 L NhSSOL9
S0185281SS
8L0110£2¢€8
SS1282%hS0
LE98SHLBHS

269822190
820G81h618
92869£8519
812¢886216
hel8922061
9h91L£60C8
69G219€£SCh
S108861921
1225610000
EINBLOEE LS

82L515£9¢€0
9182101162
gLLShIRB68
8197005861
8896199629
8L9990l12SL
gegInicnon
6h659€2hEN
S619£1198¢E
2g68298181

CE6NILEENS
8611861140
64n2EL0LE0S
g6ZHhINSHLL
1248198991
7661159066
18L1489¢€SHh
wLSLLLITRSS
9595L515¢8
ZhG2hLZ986

OlLEN6LESLL
€£150111842
lelenlenn9
WhCHEL M98
EL69€L2ETH
6EECL6C192
18L006£29S
0982h92LEL
€£812525629
1689210191

018L2HELOS
99L18LIELE
2661225262
hEQSOOLLIL
86£8HMC86M0
69£2CTHNIS
988nhlshZe
h891815261
L699L19hE8
0910€20000

t1SLISOLERS
6£21209910
LZNBS699€EE
016£9222¢€1
89218216105
0850662012
ELSENOITHY
94hS1280091
LR PA LI RA
9€8L966ULS

80028S.1S1E
SLOCEINTES
09L166%20C
6LMh9S16L6
nS22220800¢€
6€98L2ZINC
298S8S22ES
99SLn6hIEL
2262£€8L29
2L9SELLSe9

ghoceTioll
1829068122
90h6N8Lhhl
ELESIBOONL
65969814841
2898£8€££60
ZLLELLOLSE
1819€81 659
(BT YA T4:1:74
L09.S£1180

h09S59hZh0C
109812hsE8
HEQTENBBOL
1292618801
69881L1906¢%
988£SL961S
056218€681
S06%649240
CONhB6L 9IRS
8020£201S0

0Sh6£0€218
9.09502208
SSE0LRBSES
£€62Cchl
ERLLLLLNEY
§9ZZ8h68nL
€£292001L 109
£5682.06CL
LZE018LZLS
866NML9L9CH

{Inllne9ls
LE€2015850C
2921099559
00hERS L1929
8601881094
neBLESHINNL
181.18280¢
§181920689
hiziieis9
6£16001999

98€CELS191
4©52218220¢S
S69LEL96EE
wSs0L1090€9
015920190¢
129899£0€0
LENIZONISH
669MSEIINS
09€12180L9
c6NSOREILL

QLEELIN699
18l6g92¢th
1200.128£88
1058815268
1891169018
1580/.82¢£0¢
892225508%
120£816L1£8
16225£0829
0£609£2€L6

08190€.1£2¢
S6Lulilnls
L0561 1201
L0S268M6SE
8L 11628882
955620£658
hengLInELL
CLLIN066LL1
299829.chE
oLLw90lg89

0062h188%8
9€2658L061
w1 €8012506
hl9.816166
8£558SLENN
8eSN1 00202
6805190552
1TSEENESLLL
€GC0EILNCY
£0126021€0

9596C0MSHL
£68012.0¢€8
h1088£600%
E0n66C0L10
SHZELINES
S09E1L166€2
€656901901
ShONE66EES
9161868041
69188982¢Eh

COEINBELOS
h65669€19¢C
6hZELBEELS
8252£1S60¢€
918948€221
S158L£0819
6158Z8EL 6N
191 honEsES
h1€26012€0
€1821€2T6NC

WGZBONELSY
L6T9€95£86
2196020660
625£9£2S6N
Q6C9£CELLS
8865266165
11£818S218
TITLEEEBOS
LLLIZHhBESSO
28618LE0NM0

86g9121¢2822
hZISIN6ELS
156992£08¢
1528886L10
£012809580
0sS1L125561
9280591899
69269£856H
6EE611602S
88BNLINENS T

100040881
hZOLENBS 96
£222HESILN
heel 180822
£9€£2698€19
66MN0ESELS
ozintigelLs
h6616S€8LL
0£80051h846
LER0BLERRO

00LL ®EL98S
9L5N066M1 6
ChOLLN9C16
€1100€002S
6510686616
EEN6160111L
1909090966
0991801895
h062216690
FLINEBGESS

21659169619
9581 7Z65L
9968M2£205
1665800182
01£02€0556
NSOl 0ES
h90621109L
hRIShLLZhE
89926L911|
9086011666

1£8119£528
1520901615
ONOLEENESE
8519896165
OhOSNGBESY
98£ZN125E8
LBANZEE08
£081282£25
£485989€62
6118909086

8L0€589881
SALACART ]
HhZ6002L2SEE
£519618116
TSl oNnSEL
2608019296
096%911662
hl810N1SSE
S9191SSS€0
§G8259ML06

02h01L6M6S
Sh6ChETBIB
69MNS0h099
€29152910n
SLNBCEBLIE
hhh8ZTHSTEL
8h%9020¢£8¢
£098951806
02hGE9209L
0Z2€2C8898h

6519550£0L
Z80SE92626
NEELENCTH09
Hhe8E60502C
01.5958€£0.8
Lzesolesoe
€99LELENSE
8521112662
€1085.9408
£619911088

8680€E1SHT
9EE660681G
029h9heSL9
212ehTSE60
hllENESCO8
691510601
82909£1h6L
£29£000Nt8
h5L9192601
8soNLLoLIo0

8EE6NLLOE0
LERLLISENLT
60ENTI6ELN
122919150¢
98856M81L61
LLEEIZhRRC
6h8081CL06
6TE69MENTS
11 1e81hSES
0870916961

License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use



99

CALCULATION OF 7 To 100,000 pECIMALS

IRONCIELNS
6261215195
S1SCLhELSY
LENESEHTTY
1080250919
6821S0LESO
929L18560S
61S129€5nS
L8£28£1690
Sh029€5810

o6n0BLLEIN
12662S1E0N
0gll82g668
055028¢£88¢
€s8legnlss
688218h0N.L
§$9926900L€
820£012508
0618118906
w808180L21

£669265€96
£16S121205
80ENCTHLINCH
90G9€0KTLL
90210292¢8
650192¢2h.8
9s6ZleeblE
ShenELZOZ0
6c6€59¢ClT
£520012¢590

§20029h281
852h681220
6156802616
S90L0hS.¢ch
nnléslesile
£88101266€
82E616££90
206ERLIOLL
9984H1LZ10S
09SE19h9SE

6£11890¢28S
WGTEELNOSE
eEN0GL0L62
8SECENLI0C
10592£.L199
h808n9eeee
O10EL902ES
6001291156
ZonLTSSEEL
190502¢ghce

5950802H29
99818£.889
1620201606
1cLLliglgéh
8Hh00£62059
6GS56£T0959
SE0E0E66SS
z6lL5€2212
2610822661
£0S8NM19T6S

SOLLLLS8LS
L08SRI8201
LhggeLlelE
9€666M0S8E
0628150908
hGG2TL9ELS
ShSHESBLOB
60SL1218¢E
80£8109998
QELSOESLLL

028509h81¢
00Sh150958
822992h162
£9€62ESELY
hINKBESGSLS
£CLl6LN9LN
9602t
£815218205
SE96128£8L
82689€6209

$881111€89
[ 3V233: 14114
110.£0889¢
8919889186
68CC9LNh6CC
99166£682¢
£221E8hCLL
1159168256
h56918909S
62868N1L6SH

80EENL 9992
6E6R0EEL T
6966£L.8480
€£996€ENT2HS
EE0LELNLLY
hELTLLLONS
SL60SL166N
OnEISLSHLS
691525299¢
5986.1¢Eh688

LEL6061CLL
hghelg96ll
0CZE8SLLLN
6188LL960C
688GSL6n1S
BISHhhZ9LZ6
69£€£2GC69¢
028809060
Cl8l906L1L
6891219919

nhoLSL66hSH
S8THINLNSL
LLC16692S
488SglLCLLO
£1£81008S8
9801 9nZBH6
698182¢LLL
EECENOTESLE
6299162gnS
LhBZLL96S9

L102ECS18SS
6561015201
92SThISLInG
2882¢£€l261
9g68CLEENL
115688£S81
60489€£81.L
neLi9Lée9ee
94904112000
€LILZEL66L

S1020¢21sse
60£88RLLEYD
2£9088£210
£80789L986
8600106616
h6h9198809
G2oLL69N66
800NhZ0G8HS
5995180080
cleo9o208L

L8h90£98¢6
1£96610856
$668201L9%1
060£0£909¢
1821918016
SQLTGThLES
h66LLELLLS
69€15£280¢%
L10l€1206%
G901£28120

dooo00t OlL QL0086 HOYy

G£085982LL
LIEN6LBEDL
0869021691
o9slslLEshl
0190051608
92e6lN6819
Lheh6S L8NS
SHhZ609L99L
£026£251¢8
SL2SEh6hBE

602£52208S
92S52L9L00
1928255612
EL2£06ERN9
6188SE1822
hS9ehl18902
8i6n00RNSLE
80£18982H6
ShhR9S0CS6
91665.8168

£856G68G650
BC69BLELSH
LongLogeh9
06M9€0L69L
1026€95S€EL
LEISSINITS
E9NESH0LSE
€809£62891
HhGE980RBBY
9eBL6SHSLE

Zh6900h600
£89MT0EEBS
Cl8E06E9S1
hS16919Ee
2119SL9L2L
18l28hENT6
£59G6611201
5199220420
9841689298
S56£969016

6000hS9HLE
980£962620
NZ9S96LhES
120911 L6ES
8104898208
SL1S518G226
862881 RE6T
Hhi8LlEOBHLE
80501L995%
SheBLsSB1L0

£€68L0S102
169450090¢
ch020002SH
8209816289
1129256919
€201%16020
99559M91 19
SSHBON9E69
160802£600

‘961265180¢€

cghnnzece9
0895815819
$900£62S69
L1L190L0%61
chlg6gl8sh
191682£090
1898SZLn0h
INETH0CL N8
£90€£6902C10
hh90E95005

0hESLLIBNE
99169041E6

8111968952

665000L0NL
SLL66212s1
11911€0260
1S6.8£€60€
S0611€851¢
€12€1828LN
L129S010€S

L98LZHESIS
8lenwioLECH
ZhhESZSLM0
9£9S 1L h96¢€S
610M605861
£880825€20
SLECELLION
W80LL29LTL
96621 €8SET
£92E68LE9N

12,08£1082
€£1166286CL
1982890811
HWB8ZL960E61
8ELG96106S
05£6108082
coLsehnlleL
8LESNIBOLY
6829L15h2L
95h98961L LS

15690L662€
9911922660
9L2180S16C
Snon6clLee
81tl0L2£08
EN62BLL6EN
190295590
88500£165S
C9SERNGB6L
09.858229S

2920604881
19980.8+498
SENOLIBYIEY
1601 061408
8545616995
8686229959
n1£80809N1
18£0€99£56
1210971009
969522018

hhoheL8CCH
9LLZZoLLhE

1689628520

ENLBBSBLY
2229899501
058949508¢
6LISEEECTH
LEE1958661
£2E£S0G926€
061866Chhl

CBELESEIIL
1828810£00
LIELNBELLY
0868811201
5165929068
£795685€€L
192£848500
9080911289
S€598861E1L
6L01180L9H1

L90thB8Lh0L
0L611£0909
5018106559
SL9.1262L19
9818EL98EN
58598858¢C¢
6NOLIESEEY
28L18L5901
HENOOLESSHL
0E611526£6

H08ECBIRIS
hlvhellB0T
nINNESINBL
1121168291
8LEQNITENRT
£69Eh18E9L
hth009.12£66
L62L2LLS68
09262€16S0
9188821118

h992h910L9
L11680£9€8
8889£9022¢
6£658L0NW6S
111150298
02129021ih
6911168582
NELLISELBL
€10222hseT
01959966S€E

h60L011282
$12055989¢
€EBLOENNLIGE
B8E6L0EE690
L1n9sseole
ChEEIETHL0

LES9LNLZEZ

BLLIBYILNLY
0SENR00L98
88£62900SE

1221150208
8611990919
08LL119618
1221926216
856200L059
hn999SEELT
Zholoeoniel
h221689408
9L8ECLRELY
£hlg6882H1

B8B86ZE0LLNE
(-1} 3 TAXAR]

LELILLEEESE

LS26%100SL
0.5962emhs
0£02920£91
oL1szesnlon
0L126596h0C
151028900¢
09gl9n98L8

€16106600¢
1159215106
01S56m29L26
866LLL69LE
h8LZ968166
LE02Z00E£L96
S6G1EnNN06
1156M56096
hBSHOBLKED
S1822959¢t

186h21£581
60L5n9861%
161820688h%
Lhghélleee
1510682291
LnLN222260
LOGCLTLERE
S188BENL9S
992EnlLhE
091hlLL88S

Lice619881
1122121566
€£0ML808ET
9ng09nZeol
82560S£HS1
1291h1904L
998962£9<C1
L111022186
8512559110
h8TH69£L89

h6€690EL6N
££59918952
806110661F
101806.L60E
CESECOEISH
EE6HENETLO
616S0L02€T
122£908600
n60Cn0CoER
h86925689C

Shohottithl
919886 Zhtth
£E9N8NBLC66
061S192hiL
heseesesesls
6LLLESLIBRS
Lh998G6961S
LO6ENLSETHE
S6L1NZ2C658
8£8610180S

SlZonlElLh
ZhBLED6SED
ehTl9Ll6209
SHZh606ELR
SL6nL102EE
£816 190619
80Lh6l6ECH
EN6S6L90€0
8hC101£90S
6111825252

OLLLBOERBY
9188286€L2
89.20L096n
hZ9S61E£8ES
LhES2S09¢€C
195122562
S12ShB88EE
10281929£9
LEC68MLL99
1299298902

8615559829
6€£20181€£50
1920521868
9586929895
h691891LEL1L
£1619000EL
L20£928956
8280H9EL6€
8SHENIT608
CLLINLETOGN

88916588£0
hIEBNSEQOE
9910182190
Lsehgllels
L64%8CLSHO8
1592158484
968116208
€L89HLISES
9S8LNM6L661
©6528555NS

16528LL9NN
€61C€1622L
1611S00N2E
880€£0L08.S
LEINOZTNSLY
£6Z61ESL2L
1586815016
§609296S€£0
SOHKNTLIRGSE
‘ELNSNELZLT

£9€£9106.58
160940628
08unt00L L8
S88LES1600
ZhSSHESLBL
S6n8LETLL
18GCL8RESL,
£L92921¢en
62SL10Gh12
E12158619GHh

SLISSh18LE
T889N9NEDS
LLIZ0hEB9L
06LC1 16806
£hs8lLnehe
SL60LL649S
CLUZERKSGIT
0562518060
ShLELZLNSL
£11588L0E0

66091SLL\E
08S£0188LE
€909125986
69108EENCH
1669621999
1SSLGS0€02
8000526286
L9€EL086£60
6120889296
2605802159

9821800908
2S1EE9L200
§2906€£0121
€822£002S!
h0LLLL%BLO
L008E86L0L
L18%8SLEE0
£LhS0S0NLE
hZiheB686L
69161£8£85

$012065€21
BCL6620ESL
2EE688L61C
16£598.502
£96£€h1220
26 1190505S
hi6ZonhhZs
CLEOENS620E
9619966LEL
1816679806

License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use



