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COMPUTATION OF TODA INTEGRAL BY DSINHP,DAQE AND WYNNRD

EPSA INTEGRAL ERR NTRM NFUN ICON
1.00D-04 1.169649939643D+00 3.13D-06 8 776 0
1.00D-05 1.169650566550D+00 2.59D-06 8 968 0
1.00D-06 1.169652600418D+00 1.69D-07 10 1454 0
1.00D-07 1.169652550424D+00 1.70D-08 9 1851 0
1.00D-08 1.169652554425D+00 4.79D-10 12 2692 0
1.00D-09 1.169652554425D+00 4.79D-10 12 2692 0
1.00D-10 1.169652554129D+00 5.89D-11 14 4490 0
1.00D-112 1.169652554221D+00 9.50D~13 14 5162 0

EPSA=  1.00D-04
K EPS INTEGRAL (KD ERR NFUN ICON
1 1.00D-05 8.189391656762D-01 3.71D-06 83 0
2 1.00D-05 1.856188872990D-01 4.63D-07 99 0
3 1.00D-05 5.711203312328D-02 1.64D-06 99 0
4 1.00D-05 2.759517111406D-02 4.54D-06 99 0
5 1.00D-05 1.630684017549D-02 1.12D-06 99 0
6 1.00D-05 1.078547784722D-02 1.77D-06 99 0
7 1.00D-05 7.668484586306D-03 4.59D-07 99 0
8 1.00D-05 5.734643819900D-03 6.83D-06 99 0
I = 1.00D-04 1.169649939643D+00 3.13D-06 776 0
_EPSA= 1.00D-05
K EPS INTEGRAL (K) ERR NFUN ICON
1 1.00D-06 8.189391656762D-01 7.77D-07 83 0
2 1.00D-06 1.856188872990D-01 7.47D-08 99 0
3 1.00D-06 5.711203312328D-02 3.74D-07 99 0
4 1.00D-06 2.759517078746D-02 2.88D-11 195 0
5 1.00D-06 1.630684017549D-02 2.44D-07 99 0
6 1.00D-06 1.078547784722D-02 4.07D-07 99 0
7 1.00D-06 7.668484586306D-03 9.07D-08 99 0
8 1.00D-06 5.734645611049D-03 1.79D-09 195 0
I = 1.00D-05 1.169650566550D+00 2.59D-06 968 0
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EPS

1.00D-07
1.00D-07
1.00D-07
1.00D-07
1.000-07
1.00D-07

1.00D0-07

1.00D-07
1.00D-07
1.00D-07

1.00D-06

EPS

1.00D-08
1.00D-08
1.00D-08

1.00D-08 .

1.00D-08
1.00D-08

1.00D-08
1.000-08"
1.00D-08

1.00D-07

EPS

1.00D-09
1.00D-09
1.00D-09
1.00D-09
1.00D-09
1.00D-09
1.00D-09

1.00D-09%

1.00D-09
1.00D-09
1.00D-09
1.00D-09

1.00D-08

EPSA=

INTEGRAL (KD

8.189391723517D-01
1.856188872990D-01
5.711203312328D-02
2.759517078746D-02
1.630684017549D-02
1.078547784722D-02
7.668484586306D-03
5S.734645611049D-03
4.451580864765D-03
3.556381973987D-03

1.169652600418D+00

EPSA=

INTEGRAL (KD

8.189391723517D-01
1.856188872448D-01
5.711203330772D-02
2.759517078746D-02
1.630683988617D-02
1.078547689789D-02
7.668480899814D-03
5.734645923605D-03

4.451581218995D-03

1.169652550424D+00

1.00D-06

ERR

7.33D-12
7.47D-08
5.87D-08
1.39D-12
3.63D-08
6.46D-08
1.19D-08
1.91D-10
1.13D-10
8.55D-12

1.69D-07 .

1.000-07 

ERR

7.33D-12

- 1.47D-13

6.80D-13
1.39D-12
1.19D-12
5.81D-12
3.04D-11
1.26D-11
5.48D-12

.1.70D-08

EPSA= 1.00D-08

INTEGRAL (KD

8.189391723725D-01

1.856188873073D-01
5.711203341191D-02
2.759517093332D-02
1.630684007371D-02
1.078547700208D-02

-7.668480899814D-03
'5.734645923605D-03 "

4.451581218995D-03-

'3.556382369891D-03

2.906857650683D-03
2.420560898454D~-03

1.169652554425D+00

ERR

7.39D-12
7.03D-14
8.70D-13
1.10D-12
8.32D-13

5.52D-12

3.04D-11
1.26D-11
5.48D-12
1.06D-12

1.95D-11

6.27D-11

4.79D-10

NFUN

179
99
.99
195
99
99
99
"195
195
195

1454

NFUN

179
195
195
195
195
211
227
- 227
227

1851

NFUN

195
227
227
227
227
227
227
227
227
227
227
227

2692
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EPS

1.00D-10
1.00D-10
1.00D-10
1.00D-10
1.00D-10
1.00D-10
1.00D-10
1.00D-10
1.00D-10
1.00D-10
1.00D-10
1.00D-10

1.00D-09

EPS

1.00D-11
1.00D-11
1.00D-11
1.00D-11
1.00D-11
1.00D-11
1.00D-11
1.00D-11
1.00D-11
1.00D-11
1.00D-11
1.00D-11
1.00D-11
1.00D-11

1.00D-10

1.169652554129D+00

EPSA= 1.00D-09
INTEGRAL (K3} ERR
8.189391723725D-01 . 7.39D-12
1.856188873073D-01 7.03D-14
5.711203341191D-02 8.70D-13
2.759517093332D-02 1.10D-12
1.630684007371D-02° 8.32D-13
1.078547700208D-02 5.52D-12
7.668480899814D-03 3.04D-11
5.734645923605D-03 1.26D-11
4.451581218995D~03 5.48D-12
3.556382369891D-03 1.06D-12
2.906857650683D-03 1.95D-11
2.420560898454D-03 6.27D-11
1.169652554425D+00 4.79D-10

EPSA= 1.00D-10
INTEGRAL (KD ERR
8.189391723725D-01 1.34D-12
'1.856188873073D-01 9.33D-15
5.711203341191D-02 8.70D-13
2.759517093332D-02 1.10D-12
1.630684007371D-02 8.32D-13
1.078547700208D-02 5.52D-12
7.668480899814D-03 ~1.70D-18
5.734645923603D-03 1.27D-18
4.451581218995D-03 5.48D-12
3.556382369891D-03 1.06D-12
2.906857650686D-03 6.45D-19
2.420560898468D-03 4.73D-18
2.046981113104D-03 3.93D-18
1.753756207259D-03 1.61D-18
5.89D-11

NFUN

195
227
227
227
227
227
227
227
227
227
227
227

2692

NFUN

195
227
227
227
227
227
451
451
227
227
451
451
451
451

4490
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EPSA= 1.00D-11

EPS INTEGRAL (K) ERR
1.00D-12 8.189391723725D-01 1.82D-16
1.00D-12 1.856188873073D-01 9.33D-15
1.00D-12 5.711203341191D-02 1.37D-13
1.00D-12 2.759517093332D-02 1.75D-13
1.00D-12 1.630684007371D-02 1.30D-13
1.00D-12 1.078547700208D-02 9.81D-13
1.00D-12 7.668480899814D-03 1.70D-18
1.00D-12 5.734645923603D~-03 1.27D-18
1.00D-12 4.451581218990D-03 1.56D-18
1.00D-12 3.556382369884D-03 2.25D-18
1.00D-12 2.906857650686D-03 6.45D-19
1.00D-12  2.420560898468D-03 4.73D-18
1.00D-12 2.046981113104D-03 3.93D-18
1.00D-12 1.753756207259D-03 1.61D-18
1.00D-11 1.169652554221D+00 9.50D-13

# 2

NFUN

419
227
227
227
227
227
451
451
451
451
451
451
451
451

5162

=
(g
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COMPUTATION OF TODA INTEGRAL BY DSINHP,ADNN9D AND WYNNRD

EPSA INTEGRAL ERR NTRM
1.00D-04 1.169645403309D+00 5.39D-05 6
1.00D-05 1.169652534726D+00 4.70D-09 8
1.00D-06 1.169652534726D+00 4.70D-09 8
1.00D-07 1.169652565772D+00 6.24D-08 8
1.00D-08 1.169652560152D+00 9.35D-09 9
1.00D-09 1.169652554154D+00 5.78D-10 12
1.00D-10 1.169652554205D+00 5.58D-11 18
1.00D-11 1.169652554218D+00 3.93D-12 16

EPSA = 1.00D-04

K EPS INTEGRAL (K) NFUN

0 1.00D-05 6.071774629607D-01 31

1 1.00D0-05 3.569833262051D-01 131

2 1.00D-05 7.976811979785D-02 181

3 1.00D-05 3.537817901264D-02 221

4 1.00D-05 1.989572829997D-02 241

S 1.00D-05 1.273267873666D-02 261

6 1.00D-05 8.842019959000D-03 281

I = 1.00D-04 1.169645403309D+00 1347

/0

NFUN

1347
2089
2089
2269
3460
5533
10569
11277

L)
(2]
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EPS

1.00D-06
1.00D-06
1.00D-06
1.00D-06
1.00D-06
1.00D-06
1.00D-06
1.00D-06
1.00D-06

1.00D-05

EPS

1.00D~07
1.00D-07
1.00D-07
1.00D-07
1.00D-07

1.00D-07

1.00D-07
1.00D-07
1.00D-07

1.00D-06

EPS

1.00D-08
1.00D-08
1.00D-08
1.00D-08
1.00D-08
1.00D-08
1.00D-08
1.00D-08
1.00D-08

1.00D-07

EPSA = 1.00D-05

INTEGRAL (KD

6.071775322843D-01
3.569833165125D-01
7.976811042553D-02
3.537817716826D-02
1.989572595724D-02
1.273267728161D-02
8.842019497905D-03
6.496146655664D-03
4.973602356157D-03

1.169652534726D+00

EPSA = 1.00D-06

INTEGRAL (K>

6.071775322843D-01
3.569833165125D-01
7.976811042553D-02
3.537817716826D-02
1.989572595724D-02
1.273267728161D-02
8.842019497905D-03
6.496146655664D-03
4.973602356157D-03

1.169652534726D+00

EPSA = 1.00D-07

INTEGRAL (K3

6.071775329934D-01
3.569833166632D-01
7.976811043110D-02
3.537817716826D-02
1.989572595863D-02
1.273267728253D-02
8.842019497905D-03
6.496146625212D-03
4.973602356505D-03

1.169652565772D+00

4

NFUN

41
141
201
241
261
281
301
301
321

2089

NFUN

41
141
201
241
261
281
301
301
321

2089

NFUN

61
201
221
241
281
301
301
321
341

2269

ICON

-4
(¢
' o
[eNeNeoNoNoNoNeoNoNe) =2 o [eNeNoNoNoNeNoNeNe

o

ICON

[eNoNeNeoNeNoNoRoNo]

o

233

4.70D-09

4.70D0-09

6.24D-08
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EPS

1.00D-09
1.00D-09
1.00D-09
1.00D-09
1.00D-09
1.00D-09
1.00D-09
1.00D-09
1.00D-09
1.00D-09

1.00D-08

EPS

1.00D-10
1.00D-10
1.00D-10
1.00D-10
1.00D-10
1.00D-10
1.00D-10
1.00D-10
1.00D-10
1.00D-10
1.00D-10
1.00D-10
1.00D-10

1.00D-09

EPSA =

INTEGRAL (K}

6.071775330078D~-01
3.569833165945D-01
7.976811039386D-02
3.537817715308D-02
1.989572594932D-02
1.273267727774D-02
8.842019494110D-03
6.496146622653D-03
4.973602354626D-03
3.929756227294D~03

1.169652560152D+00

EPSA = 1.00D-09

INTEGRAL (KD

6.071775330070D~01
3.569833165946D-01
7.976811038837D~-02
3.537817715022D-02
1.989572594795D0-02
1.273267727567D-02
8.842019493383D-03
6.496146621885D-03
4.973602353950D-03
3.929756226935D-03
3.183101033785D-03
2.630661330108D-03
2.210485926071D-03

1.169652554154D+00

/<

1.000-08

NFUN

71
281
321
361
381
381
421
401
421
421

3460

NFUN

91
291
381
421
441
461
461
481
481
481
501
521
521

5533

—
o
o
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5.78D-10
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EPS

1.60D-11
1.00D0-11
1.00D-11
1.00D-11
1.00D-11
1.00D-11
1.00D0-11
1.00D-11
1.00D-11
1.00D-11
1.00D-11
1.00D-11
1.00D-11
1.00D0-11
1.00D-11
1.00D-11
1.00D-11
1.00D-11
1.00D-11

1.00D-10

EPS

1.00D-12
1.00D-12
1.00D-12
1.00D-12
1.00D-12
1.00D-12
1.00D-12
1.00D-12
1.00D-12
1.00D-12
1.00D-12
1.00D-12
1.00D-12
1.00D-12
1.00D-12
1.00D-12
1.00D-12

1.00D-11

EPSA = 1.00D-10

INTEGRAL (K)

6.071775330069D-01
3.569833165945D-01
7.976811038742D-02
3.537817714948D-02
1.989572594759D-02
1.273267727543D-02
8.842019493209D-03
6.496146621715D-03
4.973602353746D-03
3.929756226756D-03
3.183101033652D-03
2.630661330036D-03
2.210485926028D-03
1.883490796302D-03
1.624030237148D-03
1.414710732073D-03
1.243398073611D-03
1.101418344081D-03
9.824379556965D-04

1.169652554205D+00

EPSA = 1.00D-11

INTEGRAL (KD

6.071775330070D-01
3.569833165945D-01
7.976811038740D-02
3.537817714935D-02
1.989572594750D-02
1.273267727538D~02
8.842019493162D-03
6.496146621664D~-03
4.973602353723D-03
3.929756226731D-03

3.183101033637D-03 -

2.630661330018D-03
2.210485926015D-03
1.883490796284D-03
1.624030237137D-03
1.414710732065D-03
1.243398073598D-03

1.169652554218D+00

cJ

NFUN

111
421
501
501
561
541
561
601
581
621
581
641
601
601
641
621
601
641
641

10569

NFUN

131

491
561
601
681
701
661
721
741
721
761
741
721
761
761
741
781

11277
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% 3

COMPUTATION OF TODA INTEGRAL BY QSINHPzAQNN?Q AND WYNNRQ

EPSA INTEGRAL ERR NTRM NFUN ICON
1.000-10 1.16965255422328876330Q+00 1.97Q-11 12 16123
1.00Q-12 1.16965255422451650294Q+00 2.830-13 14 29345
1.000-14 1.16965255422448681746Q+00 3.01Q-15 16 53087
1.000-16 1.16965255422448648925Q+00 7.67Q0-18 18 93369
1.00Q0-18 1.16965255422448647798Q+00 5.100-19 20 161021
1.00Q-20 1.1696525542244864777168+00 4.88Q-21 20 250421

EPSA = 1.000-10
K EPSA INTEGRAL(K) NFUN ICON
0 1.00Q-15 6.0717753300697354512008-01. = 271 0
1 1.0008-15 3.56983316594506131778Q-01 921 0
2 1.00Q-15 7.976811038739956860690-02 1161 0
3 1.00Q-15 3.537817714934739398200-02 1241 0
4 1.0008-15 1.98957259475022587720@-02 1301 0
S 1.00Q-15 1.27326772753657600798Q@-02 1341 0
6 1.0008-15 B8.84201949314994512126Q-03 1381 0
7 1.000-15 6.496146621658051881740-03 1381 0
8 1.000-15 4.973602353716542094240-03 1401 0
9 1.00Q0-15 3.929756226723462113760-03 1421 o
10 1.00Q8-15 3.18310103363224502337Q-03 1421 0
11 1.00Q-15 2.630661330012192837700-03 1441 0
12 1.00Q-15 2.210485926011550117220-03 1441 0
I = 1.000-10 1.16965255422328876330Q8+00 16123 0 1.97a6-11
EPSA = 1.000-12
K EPSA INTEGRAL(K) NFUN ICON
0 1.00Q-17 6.07177533006973544993@-01 431 0
1 1.000-17 3.569833165945061316050-01 ~ 1381 0
2 1.00Q0-17 7.97681103873995705147Q-02 1741 0
3 1.000-17 3.537817714934739210890-02. 1901 0
4 1.00Q-17 1.989572594750225758340-02 1981 0
5 1.000-17 1.27326772753657591490&—02 2041 0
6 1.00Q-17 8.842019493149944406990-03 2121 0
7 1.00Q-17 6.49614662165804913786Q-03 2221 0
8 1.000-17 4.97360235371653830244Q-03 2141 0
9 1.000-17 3.929756226723459979666-03 2201 0
10 1.00Q-17 3.183101033632242145020-03 2181 0
11 1.008-17 2.63066133001219108877Q-03 2241 0
12 1.00Q-17 2.210485926011547854600-03 2281 0
13 1.00@-17 1.883490796281144138546-03 2221 0
14 1.00Q-17 1.62403023713380814388Q0-03 2261 0
I = 1.0008-12 1.16965255422451650294Q+00 29345 0 2.83Q-13
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EPSA

1.000-19
1.00Q-19
1.00Q-19
1.00Q-19
1.00Q-19
1.006-19
1.000-19
1.006-19
1.00@-19
1.000-19
1.00Q0-19
1.000-19
1.00Q-19
1.00Q-19
1.00Q0-19
1.00Q-19
1.00Q-19

1.000-14

EPSA

1.000-21
1.0006-21
1.00Q@-21
1.000-21
1.006-21
1.00Q-21
1.00Q0-21
1.00@-21
1.000-21
1.006-21
1.00Q-21
1.000-21
1.000-21
1.00Q-21
1.000-21
1.006-21
1.006-21
1.00@-21
1.006-21

1.00Q-16

EPSA = 1.00Q-14

INTEGRAL (KD

6.07177533006973544990Q-01
3.56983316594506131603Q0-01
7.97681103873995705105Q-02
3.53781771493473921005@-02
1.989572594750225791726-02
1.27326772753657591398Q0-02
8.84201949314994439741Q-03
6.49614662165804913209Q~-03
4.973602353716538457930-03
3.92975622672345995909Q-03
3.18310103363224213284Q-03
2.630661330012191071900-03
2.21048592601154784371Q0-03
1.88349079628114413075Q0-03
1.624030237133808133216-03
1.414710732062680629636-03
1.24339807359615240104Q-03

1.16965255422448681746Q+00

EPSA = 1.000-16

INTEGRAL (K)

6.07177533006973544990@-01
3.569833165945061316030~-01
7.97681103873995705104Q@-02
3.53781771493473921005@-02
1.98957259475022582563Q0-02
1.27326772753657591397Q-02
8.84201949314994439737Q~03
6.496146621658049132050-03
4.97360235371653845786Q-03
3.92975622672345995903Q0-03
3.18310103363224213279@-03
2.63066133001219107187Q-03
2.210485926011547843600-03
1.88349079628114413067Q0-03
1.62403023713380813314Q-03
1.414710732062680629530-03
1.243398073596152400976-03
1.10141834406974740121@-03
9.82437955688014192157Q-04

1.169652554224486489250+00

rS

NFUN

591
2181
2741
3041
3151
3281
3361
3301
3461
3371
3481
3421
3581
3481
3461
3621
3561

53087

NFUN

991
3481
4381
4561
4941
5081
5011
5241
5361
5311

5381
5401
5301
5561
5461
5321
5561

5501
5521 °

93369
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EPSA

1.00Q-23
1.000-23
1.000-23
1.00@-23
1.000-23
1.00@-23
1.00@-23
1.00Q-23
1.000-23
1.00@-23
1.000-23
1.000-23
1.00@-23
1.00@-23
1.00Q-23
1.00Q-23
1.00Q-23
1.000-23
1.006-23
1.00Q-23
1.00@-23

1.000-18

EPSA

- 1.006-25

1.00Q0-25
1.006-25
1.008-25
1.00Q-25
1.000-25
1.00Q-25
1.00Q-25
1.00Q-25
1.00Q-25
1.006-25
1.008-25
1.00Q-25
1.00Q-25
1.00Q-25
1.008-25
1.008-25
1.00Q-25
1.00Q-25
1.00Q-25
1.00Q0-25

1.00@-20

EPSA = 1.00Q0-18

INTEGRAL (KD

6.07177533006973544990Q-01
3.569833165945061316038-01
7.97681103873995705104Q-02
3.537817714934739210050-02
1.989572594750225825630-02
1.273267727536575913970~-02
8.84201949314994439737Q~03
6.496146662165804913205Q-03
4.973602353716538457860-03
3.929756226723459959030-03
3.18310103363224213279Q0-03
2.630661330012191071876-03
2.210485926011547843600-03
1.883490796281144130678-03
1.624030237133808133140-03
1.414710732062680629530-03
1.243398073596152400978-03
1.101418344069747401210~03
9.82437955688014192156Q~04
8.817448612946464587248~-04
7.95774732371634427971Q-04

NFUN

1591
5141
6381
7201
7371
7641
8041
8161
8041
8361
8181
8441
8471
8241

8561

8561
8381
8441
8681
8641
8491

1.1696525542244864779808+00161021

EPSA = 1.000-20

INTEGRAL (KY

6.07177533006973544990Q0-01
3.569833165945061316030-01
7.976811038739957051040-02
3.537817714934739210050-02
1.989572594750225825630-02
1.273267727536575913974-02
8.842019493149944397370-03
6.4961466621658049132050-03
4.973602353716538457860-03
3.92975622672345995903Q0-03
3.183101033632242132790-03
2.63066133001219107187Q-03
2.21048592601154784360Q-03
1.883490796281144130670~-03
1.62403023713380813314Q-03
1.41471073206268062953Q-03
1.243398073596152400970-03

1.101418344069747401216-03

9.824379556880141921568-04
8.81744861294646458724Q-04
7.957747323716344279710-04

NFUN

2231

8211
10371
11441
11891
12101
12521
12221
12741
12561
12951
12761
13181
13171
12841
13181

13241
13241

12901
13281
13381

1.169652554224486477710+00250421
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4. % A
By f xdx (1+x8n'z) & —-zﬁf@liﬁtﬂi&m
BRR =2 -+ 2-7kad p-mEEIA W TFHEL
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) BARLIE : BHAERBETE =R, p. 141 (1972).

R) Smith,D.A., et ol.: Acceleralion of Linear and
Logarithmic Convergence, SIAM J. Numey. Anal.
Vod. 16, pp.223-240 (/979).

(3) Takahashi, H. and Mor. M. : Double Ex/:oneﬂ.tcaﬁ
Formulas for Numercecal Inte:ymtwn, Bull R.L.
M.S. /(yoz‘o Univ., 9, pp. 121~T41 (19T4#).

W=EF= MR =2} ¥ - 2 - VHNKKE
Pﬁfﬁmz, Vol 2(, No.§, bp. 504512 (/980).

)=Eh= FBGwr #5517 79 NUMPAC,
PRTRRZE , Vol. 26, No.9, pp. 1033~ 1042 (1985).

OREEX AT IKE I - 5475 Y~ e
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f



