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ANALISIS DE LAS POSIBILIDADES DE UTI-
LIZACION DEL METODO DE SONDEOS ELEC--
TROMAGNETICOS DE DOMINIO DE TIEMPOS A
LA EXPLORACION EN ZONAS DE DIFICIL EM
PLEO DEL METODO DE SEV. APLICACION -
AL SECTOR DE LORCA (MURCIA).

TOMO I - ANEXOS 1, 2. 3 v 4,

$02€§ |
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ANEXOS

TEORICAS CORRESPONDIENTES AL AREA DE LORCA.

TEORICAS CORRESPONDIENTES AL AREA DE OLOT.

TEORICAS DE UNA ZONA DE COMPLEJIDAD ESTRUC

PROGRAMAS DE TRATAMIENTO DE SEDT.



ANEXQ N*® 1.-

CURVAS TEORICAS CORRESPONDIENTES AL AREA

DE LORCA.
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MODELOS EN EL AREA DE LORCA.

Los valores de resistividad utilizados en el cal
culo de los mismos se han tomado de los perfiles geoeléctri

cos obtenidos mediante SEV en los trabajos previos.

CASO A
Ne 1 Ne 2
h (m) (ohm.m) h (m) (ohm.m)
30 - 20 30 - 20
80 - 10 120 - 10
- 20 - 20
N¢ 3 Ne 4
h (m) (ohm.m) h (m) (ohm.m)
30 - 20 30 - 20
80 - S) 120 - 5
- 20 - 20
N¢ 5 N2 6
h (m) (ohm.m) h (m) (ohm.m)
30 - 20 30 - 20
80 - 10 120 - 10
- 15 - 15
Ne 7 N2 8
h (m) (ohm.m) h (m) (ohm.m)
30 - 20 30 - 20
80 - 5 120 - 5




10
40
80

10
20
80

h (m)

10
160

N2 2
(ohm.m) h (m)
20 Arcillas y arenas 10
5 Margas con yeso 60
10 Halita 80
20 Margas bituminosas
N? 4
(ohm.m) h (m)
20 10
5 20
10 120
20
N2 6
(ohm.m) h (m)
20 10
5 60
10 120
20
(ohm.m)
20
5

20

(ohm.m)

20

10
20

(ohm.m)

20

10
20

{ohm.m)

20

10
20




h (m)

10
50
100
80

h (m)

10
50
50
80

10
50
50
80

2
™
Y|

o g
—
3

10
50
150
80

(ohm.m)

20

5 Margas con yeso
30 Halita

10

20

(ohm.m)

20
5
30 Halita
10
20

(ohm.m)

20

100 Halita
10
20

(ohm.m)

20
5
30 Halita

10
20

10
100
100

80

10
100
50
80

10
50
100
80

10
50
150
80

(ohm.m)

20

30
10
20

(ohm.m)

20

5
30
10
20

(ohm.m)

20

100
10
20

(ohm.m)

20

100

10
20
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o et

10
50
200
80

h (m)

10
100
200

80

2

]
[any
w

=g
3

10
100
100

80

(ohm.m)

20

5
30
10
20

(ohm.m)

20

30
10
20

(ohm.m)

20

100
10
20

Halita

Halita

Halita

h (m)

10
50
200
80

10
100
200

80

10
100
50
80

(ohm.m)

20

100
10
20

(ohm.m)

20

100
10
20

(ohm.m)

20

100
10
20



CASO D

h (m)

40
10
50
100
80

h (m)

40
10
50
50
80

40
10
50
50
80

60
20

5
30
10
20

60
20

5
30
10
20

60
20

100
10
20

(ohm.m)

Margas con yeso
Halita

(ohm.m)

Halita

(ohm.m)

Halita

40
10
100
100
80

40
10
100
50
80

40
10
50
100
80

(ohm.m)

60
20

30
10
20

(ohm.m)

60
20

5
30
10
20

(ohm.m)

60
20

100
10
20
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40
10
50
150
80

40
10
50
200
80

h (m)

40
10
100
200
80

30 Halita

(ohm.m)

60
20

30 Halita
10
20

(ohm.m)

60
20

30 Halita
10
20

40
10
50
150
80

h (m)

40
10
50
200
80

h (m)

40
10
100
200
80

(ohm.m)

60
20

100
10
20

(ohm.m)

60
20

100
10
20

(ohm.m)

60
20

100
10
20
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h (m)

40
10
100
100
80

{(ohm.m)

60
20
5
100
10
20

Halita

40
10
100
50
80

(ohm.m)

60
20
)
100
10
20



{TCOLGOPI:

M= 3 XNORM=2,103402 IFCH=
I0UTS = 17 T0= 0.1000+00 NT =
10UT = 5 80= 0.1000:-02 NE =
SIG = 0e50006-02 0.10006+00 0.5000€+02
0.0000E+00 G.0000Z+00 (.GOOOE+00
H = 0.3000E+02 0.6090E+02 0.50002+02
0.0000E+00 0.GI00E+00 9.GO00E+GD
TAUCTO:TM)  TIME(S:0) TRANS
0.10000E+00 0.1256€:-04 0.38261E+00

0.17783E+00
0.31623E+00
0.56234E+00
0.10000€+01
0.17783c+01
0431623£+01
0.562345401
0.10000c+02
0.17783£+02
0316232402
0.562342+02
0.10000c+03
0«17783E+03
0.31623E+03
0.56234E+03
0.10000c+04
0.17783£+0¢
0.31623c+04
0.56234E+04
0.10000=+05

LORCA ~-1

0.22347:-34
0.39738:=-04
0.70666z-04
0.1256€:2-03
0.22347<-03
0.33736:-902
0.7066€62-03
0.1256€2-02
0.223472-32
0.337383-0¢
0.70666%-02
0.12566:-01
0.22347:-01
0.39738:-01
0.70666:-01
0.12566%+40C
0.223472400
0.33738:400
Q0.T7)6662+0C
0.1255€62¢01

0.22913£4+09
J.13503€E+409
9.83917E-01
Dee78362-01
0.20420E~01
Ne60227E-02
0.1129908-02
De449522-013
0.27800€E-03
Je136€85-03
1413723£-03
D.35560E~04
065467%~Ca
Ved3796E-04
0.28263E-0¢
J.173122-04
0.39083£-05
J.513965-05
Cal04437-05
0.101228-05

A= 0.20002+03

TM= 0.10002+05
0.1000=+06

M=

0.1429E+00
0.0000E+00

0.2000€+03
0.0000E+00

TRANS (NORM)

0.10000z+01
0.57525¢E+00
0.35291%+00
0.216973:+00
0.12502E+00
0.53370E-01
0.157464E-01
0.29508z-02

"0.117505-02
0.72657E~03

0.514042-03

0.35867E2-03
0.24976:-03
0.17110%-03

0.11446:-03
0.73867E-04
0.45246c-04
0.25830E-04
0.13590z-04
0.638975-05
0.26649E-05

0.3330g-01
0.0000E+CD

0.00097€+09
0.0000€+00

NORM:XNORM

0.10000E+02
0.57525€+01
0.35291E+01
0.21597€E+01
0.12502E+01
0.53370€+09
0.157«4E+00
N.29508%-01
0.11750€-01
0.726575-02
0.51404F-02
0.35867:-02
0.24976E-02
0.171102-02
0.11446€-02
0.738675-03
0.45246%-03
0.25890:-03
0«13590E-03
0.63897E-046
0.264493E-04

Istap = 9
2PS= 0.10E-09

APPLRES.

0.166722+404
0.802275+92
J.40339£+03
0.20058c+03
0.10887E+03
0.87873E+402
0.954393+02
0.13184E+02
0.95911:£+402
0.50233E+402
0.238122+402
0,11355E+02
0.54017:+01
0.25911E+01
0.126152+01
0.63061£+00
0.329025+00
0.182192+00
0.10887€E+00
0.71380£-01
0.516355-01




—

A=
TM=
3M=

0.1429€+00
0.0000c+00

0.2000E+03
0.0000c+00

0.10000£+00
J.17783E+00
0.31623E+00
0.56234E+00
0.10000E+01
0.17783E+01
0.31023E+01
0.56234E+01
0.10000€+02
0.17783E+02
Ue31623E¢02
0.56234E+02
0.10000E+03
0.17783E+03
0.31623e+03
0.56234E+03
0.10000E+04
0.17783c+04
0.31523E+04
0.56234E¢04
0.10000€+05

0.1255€62-04
0.2236472-04
0.397382-04
0.7066€2-04
0.1256€%-02
0e223473-03
0.33738:-02
0.706A63-03
0s12566E-02
0e22347:-02
0433738:-02
0.70666°-02
0.1250642=-01
0e22347:-01
0.33732:-01
Q.70666.-01
0e12506:+0C
0e22367:4+00
0.233738.4+40Q
Q70656400
0.12956-+401

7.38321E+00
D421919€+00
Je13560E+00
0.83227E-01
N.49573E-01
J.2B5C0€-01
De14915€-01
Jeb61663E5-02
Jel15633£-02
0.305342-03
J.32215c=04
Je56595¢-04%
0.37525:-04
3.25802%~04
Je1T7455£-046
N.11501&-04
0.7256818-05
0.43391&-05
0.240945-05
7.121825-05
D.55217:-05

. — {1
(TCOLOOP): LGRCA 1-2

XNIRM=0.10€+02 IPCH= J

17 TO= 0.1000240C NT = 4

6 80= 9.1000<~-22 NE = 6

= 0.50008-02 0.1000&+00 0.5000t+02

0.0000€+00 0.00002+00 0.0000c+00

0.3000E+02 0.1200:2+02 0.5000£+402

0.0000E+00 0.0000c+00 0.0G000E+00
TAUCTO:TM) TIMZ(5:20) TRANS

TRANSCNGORM)

0.10000E+01
0.57184:400
0.352763+00
0.21712&+400
0.12933E+00
0.74351&-01
0.389102-01
G.16088%-01
0.40315:-02
0.79658&-03
0.214492-03
0.14765E-03
0.97895E-94
0.67312€-94
0.435362-06
0.30004E-0¢
0.18961£-04
0.113202-04
0.628562-05
0e31731£-905
$e1+3532-05

0.2000£+03
0.
0.

100025405 ISTOP = 9
1000=+06 =ZP3= 0.10£-09
0.3230£-01

0.00005+00

0.0000£+00

0.0000E+00

NORM%=XNORM APP.RES,
0.10000E+402 0.14639E+04

0.37184E+01
0.353762+01
U.21712E+01
0.12933E+01
0.764351E+00
2.38910€+00
0.16088E+090
0.40315€-01
0.794858F=-02
De21469E-02
0.167652-02
0.97895E-03
1.673125-03
0.45536E-03
72.300042-03
0.13361E-03
0.113208-03
N.62856E-04
2.317815-04
Ne143532-04

0.8063GE+02
0.601132+03
0.19985e+03
0.10322€403
0.56113E+02
0351478402
0.293258+92
0.36333¢E+02
0.6468938+92
0.45073€+02
0.21929€+902
0.10948E+02
0.53132c+01
6.260492401
0.13000E+01
0.668752+400
0.35913E+00
2.,203345+400
04124435400
0.525735-91



—~

SIG =

0.10000E+03
0.17783c+03
0.31623c+03
0.56234E+03
0.10000Z+04
0.17783E+04
0.31623E+04
0.56234540¢
0.10000£+05

0.12566:+30C
0.223«75+00
0.39738:+09
0.706665+00
0.12566c+01
0.223«7:+01
0.39738%+01
D.Tubb6eE=+01
0.1256€2+02

AR [ I A
{TCoLooP: LORCA a-4s
= 3 XNORM=0.132+402 IPCH=
uts = 17 T0= 0.1000=+00 NT =
IoUT = 6 80= 0.1000:-02 NB =
0.5000E-01 0.2000c+00 0.50002-01
0.0000€E+00 0.0000&E+00 0.0000E+090
H = 0.3000E+02 0.1200E+03 0.5700€+02
0.0000E+00 0.0000E+00 0.0000e+09
TAUCTQ:TM) TIMZ(3:0) TRANS
0.10000E+00 0.125662-02 J.04762E+00
0.17783E+00 0.22347c-93 0.34959E+00
0.31623E+00 0.39738:5-03 0.18993€+090
0.56234E+00 0.70666:-03 0.10042E+00
0.10000E+01 0.1256€E-02 92.50872&-01
0.177836+01 0.223478-02 0.23622E-01
0.316236+01 0.39738E-02 0.913€3E-02
0.56234£+01 0.7066€62-02 0.26895E-02
0.10000€+02 0.12566:-01 0.65007:2-03
0.17783€+02 0.22347:2-v1 0.13331£-03
0.31623E+02 0.397387-31 9.25487c-04
0.56234E402 0.70666<-01 0.510892-05

7.34622:-06
74195072-06
0.43649E-07
0.330422-08
U.19333€-038
0.40893e-09
l.34303%-19
1.3456926-19)
Jel&6€3:-12

— ™
A= 0.2000E+03
TM= 0.1000S+05 ISTaP =1
3M= 0.10003+06 <cPS= 0.10£-09
0+1429E+00 0.3330€E-01
0.0000E+00 0.0000E+00
0.2000€E+03 0.0000€E+090
0.0000E+00 0.0000€+00
TRANSCNGORM)  NORM:=XNORM APP.RZS.
0.100002+01 0.10000E+402 0.63483E+02
0.53981E+400 0.53281E+01 0.38938:+02
0.29327:+00 0.29327E+01 0.23576E+02
0.15507£+00 9.15507€+01 0.148402+02
0.785513-01 0.78551E+00 0.992012+01
0.364755-01 03.36475€+00 0.73301£+01
0.14107-01 G.16107E+00 0.63727c+01
0.41529¢6~92 2.415292-01 0.65818c+01
0.1Q90385-02 9.10038E-01 0.72821z+01
0.205842-03 0.20584E-02 0.855922+01
0.393558~04 J.393556-03 0.102052+02

0.78838E-05
0.14611£-05
0.30121:-06
0.67070£-07
0.143682-97
0.29862E-08
0.63151e-09
0.13017-09
0.53568:2-10
0.226412-12

J.78888E-04
0.14611E-04
0.30121:5-05
0.6703905-06
0e.14368E-06
0429862E-07
0.63151€-08
0.13017€-08
0453568E-03
Ne226641:-11

0.11584£+02
0.137632+02
0.15161E+02
0.158335+02
0.169022402
0.18530E+02
0.20005¢€+02
0.219675+02
0.15212E+02
0.222375+02

;

—

—



0.31623E+01
0.56234E+01
0.10000E+02
0.17783E+402
0.31623:c+02
0.56234E+02
0.10000E+03
0.17783c+03
0.31623z+03
0e56234E+03
0.10000E+04

- 0.17783c+04

0.31623E+0¢

0.39738:~0uc
Q.70666.:-02
0.12566:-01
0.22367:-01
0.3373€6:-01
0.70666:-01
0.12566-+00
0.222472+00
0.37738:+00C
0.706566:+400
0.12566:+01
00223477401
0.33738.+401

D.%2060E-02
J.10983:-02
N.27484E5-03
0.55668:~04
0.15665E-04
04371492-065
148621505
0.2023u¢-06
N.48672:-07
0.11587c¢-07

»26739E-03
0.10894:2-03
0.12127€~10

0e54244E-02
Del14165€-02
0.354465-03
0.84434E~04
G.20203E~0¢
04479115-05
0.11113E-05
0.26090E-06
0.62771E-07
0.14964E-07
0.3644735-08
0.14050:2-08
0.15639:-10

0.54244E-01
0.14165€-01
0e356465-02
De84434E~03
0.20203€£-03
Je4T7911E-04
0.11119&-04
0.26090€E-05
0.6277T12-05
0e14944E-05
0.3644732-07
0.149508-07
0.15639¢-09

; (TCOLOOP) : LORCA A-5
v M= 3 XNORM=0.102+02 IPCH= 3 A= 0.2000£+03
I0UTS = 17 TO= 2.1000E430 NT = 4 TM= 0.1000E+95 TISTOP = )
-~ I0UT = 6 80= 0.10005-G2 NB = 5 BM= 0.1000E+06 =PS= 0.105-09
SIG = 0.50006-01 0.1000E+00 0.66705-01 0.1429£+00 0.3330£-01
- 0.0000E+00 0.0000:+00 0.C000:+00 0.0000E+00 0.0000£+00
H = 0.3000E+402 0.6900E¢02 0.5000E+02 0.2000E+03 0.0009£+00
- 0.0000E+00 0.00602+00 0.0000E+00 0.0000E+00 0.0000E+00
TAUCTO:TM)  TIME(ZC) TRANS TRANSCNORM) NORM%XNORM  4PP.RES.
0.100005+00 0.125663-02 0.77528E+00 0.10000E+401 0.10000+402 0.39049E+02
0.17783E400 0.223+72-03 9.40594E+00 0.52356E¢00 0.52356E+01 0.273655+02
~ 0.31623E+400 0.3973B3-03 0.21045:+400 0.2716422400 0.271628+401 0.18875£+02
0.56234E400 0.706665-G3 0.10163E400 G.131075400 0.13107:+01 0.164529E+02
0.10000E+01 0.12566:-02 0.41849E-01 0.53972E-01 0.53972E+400 0.130393+02
-~ 0.177832+01 0.22347:-07 0.144656-01 0.186555-01 0.186555400 0.127658402

0.,13051E+402
0.13452E+02
0.13639E£+402
0.164082:+402
0.16233E+02
0e14355E+402
0.164650£+02
0.147365+02
0.146772402
0.146525+02
0.14932€+02
0.10408E+02
0.806232+02




(O - —— 7 T r— 1 F T I O |
(TCOLOQOP): LORCA i-o
M= 3 XNJRM=0.163+02 IPCH= 9 A= 0.2000£+03
I0UTS = 17 TO= 0.1000E400 NT = 4 TM= 0.1000E+05 ISTCP = 3
~ I0UT = ) B0= 0.1000c-J2 N& = -} BM= 0.1000Z+06 £PS= 0.10E-09
SIG = 0.50008-01 0.1700£+00 0.€6670:-01 0.1429€+400 0.3330£-01
0.0000E+00 ©.000NE+0U 0.CO00E+00 0.00005+409 0.00008+00
H = 0.30006+02 0.12008+03 0.50002+02 0.2000E+03 0.00008+09
- 0.0000E+00 0.0000:+00 0.CD00E+00 0.0000E+00 0.00005+00
TAUCTO :TM) TIMZ(3:C) TRANS TRANSCNORM) NORM&=XNCRM APP.RES.
N 0.10000E+400 0.1256€63-G2 N,775425+00 0.10000E+01 0.10000E402 0.390435+¢02
0.17783E+00 0.223672-03 0.40225E+00 0.518372+00 0.51887E+01 0.28019E£+02
! 0.316235+00 0.397383-02 9.203558+00 0.26251E+00 04262515401 0.20364E+02
E, 0.56234E+00 0.706662-03 0.971328-01 0.12526E+00 0125265401 0.15718E+02
£ 0.100005+01 0.1256€62-02 0.41317€-01 0,54057E-01 0.54057E+00 0.13072E+02
5 0.1T783E+01 0.2234«73-02 0.1546T7E-01 0.19946E-01 0.19946E+00 0.11927€+02
£ 0.316232+01 0.397385-02 0.480253-02 0.,61934E-02 0.61934F-01 0.11663E+02
: 0.56236E+401 0.706667-02 0.127228-02 0.16420E-02 0.16420E-01 0.12030E+02
~ 0.10000E+402 0.12566:-01 0.317428-03 0.40936E€-03 0.409365-02 0.12355€E+02
0.17T783E+02 0.223472-01 0.73857E-04 0.95248E-04 N.952483E-03 0.129535+402
0.316235+402 0.39738:-01 0,172026-04 0.22184€-04 0.22184E-03 0.1335642¢02
- 0.56234E402 0.706663-01 0.40078E~05 0.51685E-05 0.516855-04 0.13648E+02
0.10000E+403 0.12566:+00 0.910138-06 0.11737£-05 0.11737E-04 0.14127E+02
0.17783E403 0.223647:+00 0.211695-06 0.27299£&-06 0.272995-05 0.14334E+02
~ 0.316236+03 0.397365+0C 0.501278-07 0.64657E-07 0.6465TE~06 0.14389E+02
0.56234E+03 0.70666:+00 0.11654E-07 0.150292-07 0.15029E-06 C.16536E+02
0.100002+04 0.12566:+01 0.26338E-03 0.339672-08 0.33967€-07 (0.15079%2+02
- 0.17783E+06 0.22347:+01 0.63582£-09 0.81997&-09 N.819976-08 0.169055+92

0.316235+04
0.562342404
0.10000c+05

0.39738:+01
0.70666:-+01
0.1256¢6-+02

0.,11784£-09
D.30774€-11
0.52121E-11

0.15197¢€-09
0.11706E-10
0.672162-11

0.15197£-08
0.11706E-09
De67T216FE-10

0.,175715+402
0.37187€+02
0.20623%+02




{(TcoLoaprr:

M= 3 XNORM=0.102+402 IPCH=
10UTS = 17 TG= 0.10002+900 NT =
Uy = ) 80= 0.1000Z-902 NE =
SIG = 0.5000E-01 0.2000€+00 0.£570E-01
0.0000€E+00 0.0000£400 0.C000E+00
H = 0.3000E+02 0.B000€E+02 0.5000E+02
0.0000E+00 0.0000E+00 0.0000E+00
TAUCTO:TM) TIMZ(520) TRANS
0.10000E400 0.125667-03 0.54301E+00
0.17783E+00 0.22347:-03 2.34911£+09
0.316235+00 0.397383-03 0.19086E+00
0.56234E+00 0.70666c-03 J.10604E+0D
0.10000€+01 0.12566:-02 0.545649E~-01
0.17783E+401 0.223477-02 0.23877£-01
0.31623E+01 0.3973&3-02 0.83736e=-02
0.56234c+01 0.70666:2-02 J.22415E-02
0.100002+02 0.12566:-01 2.53349€-03
0.17783E+02 0.223647:-01 0.11289%-03
0.316235402 0.39738:-01 0.233564E~0¢

0.562345¢02
0.100002+03
0.17783%+03
031623c+03
0.56234c+03
0.10000E +0<«
0.177832+04
0.31623c+04
0.56234£+04

LORCA a-7

0.70666:-01
0.1256€:400
0.22367:+400
0.33738:40¢C
0.70656%+0(
0.12566:+01
0.2236472401
0.39738:-+01
0.70666:+01

0.52130€-05
0.10881c-05
).241428-06
0.558386E-07
0.12504E-07
0.28503:-03
3.71453E£-09
J.17114E-03
2.59343E-10

4= 0.2000E+C3

TH= 0,
8M= 0.

0.1429E+00
0.0000E+00

0.2000€+03
0.0000E+00

TRANSCNORM)

0.10000z+01
0.538742+400
0.29453c+00
0.16056+00
0.841795-01
0.36847E-01
0.12922€5-01
0.345902-02
0.82327£-03
0.17621€-03
0.36956:-046
0.80446€E-05
0.16792E-053
0.37255%-96
0.862423-07
0.192962~07
0.43986c-08
0.110272-08
0.266410E-09
0.915845~10

10005405
1000£+06

0.3330€-01
0.0000E+0D

0.0000E+00
0.0000E+00

NORM:EXNORM

0.10000E+02
0.53874E+01
0.296453€+01
0.16056E+01
0.86173E+00
0.36347E+00
0.12922E+09
0.34590£-01
D.82327€-02
0.17421£-02
0.36966E-03
0.80446E-0%
0.16792F-04%
0.372558-05
V.86242E-06
Uel19296E-05
0.439865-07
0.110276-07
0.26+10E-08
0.71584E-09

(P

Isyep = 0
EPS= 0.10€-09

APPL.RES.

0.63339E+02
0.390475402
0.233572+02
0.13924£402
0.885842+01
0.72270£+01
Q.69717£+01
0.7567505+401
0.866332¢01
0.96270E+01
0.10648E+02
0.116272+402
0.12531E+402
0.13145¢c+02
0.13333z+02
0.139262+402
0.16395E+02
0.13739¢5+02
0.13709c+02
0.1063432+02




4 S5y
B 1

-

1 €TCOLOOP) ¢ LORCA 3-3

" ~

E, M= 3 XNORH=0.103402 IPCH= 0 A= 0.20008+03

& I0UTS = 17 TO= 0.1000E+00 NT = & TM= 0.1000E+0¢ ISTOP = 3

L -~ I0UT = 6 BO= 0D.1000E-02 Ng = 6 8M= 0.1000E+06 IPS= 0.10€E-09

SIG = 0.5000E-01 0.20008+00 0.65706-01 0.1429€+00 0.33305-01

: - 0.0000E+400 0.C000Z+00 0.COO0E+0C 0.0000€+00 0.0000E+0D

L H = 0.3000E402 0.1200:+03 0.5000E+02 0.2000E+03 0.0000E400

; - 0.0000E+400 0.GJ00:+00 0.C000E+00 0.0000E+00 0.0000E+00

i

E, TAUCTO:TM)  TIMECSZIC) TRANS TRANSCNORM) NORM&XNORM  APP.RZS.

F 0.10000E+00 0.125663-93 0.04TTDE+0) 0.10000E+01 0.100005+02 0.634662+02

: D.17783E+00 0.22373-03 0.264943E4¢00 0.53958E400 0.53953E+01 0.38962E+02
0.31623E+00 0.397382-03 0.189992+00 0.29333£400 0.293335+01 0.23562E+02
0.56234E400 0.706662-03 0.10060E+00 0.155005400 0.155006+01 0.14847E+02
0.10000E+01 0.125662-02 0.50379E-01 0.78075&-01 0.78075E+00 0.10012€+02
0.17783E+01 0.223475-02 0.23323E-01 0.360245-01 9.36026E+00 0.74430E+91
0.31623E+01 0.39738:-02 0.90533E-02 0.139763-01 0.13973E¢00 0.64350E+01

0.56234€£+01
0.10000E+02
0.17783€+02
0.31623E+02
0.56234E+02
0.10000€+03
0.17783E+03
0.316235+03
J.56234£+03
0.10000c+04
0.17783E+04
0.316235+04
0.562345+04

0.70666¢-02
0.1256€6:-01
0.2¢367:-01
0.397383-01
0.706562-01
0125662400
0.223677+400C
0.33738:+00C
0.70666:+00
0125662401
0.223472401
0.39738:+01
0.70656:+01

N.27276%-02
0.68380E-03
0.14315¢E-03
0.30078E-0¢
0+63343E-05
0.12582E8-05

«268495-06
0.60955E-G7
D.134232-07
0.29900c-08
0.51661E-09
J.15983:£-09
0.21811E-10

0.421132-02
0.105573-02
0.228764E-03
(.464385-06
0.97805:-05
0.194262-05
0.41453E-06
0.94110E~07
0.207245-07
0.46163E-08
0.95200£-99
0.24684E-09
0.33674:-10

0.,421132-01
0.10557z-01
N.22874£-02
0.46438E-03
0.97205€E-04
1.19426E-04
D.41453E-05
).241107-05%
0.,207264£-05
D.46163E-07
0.95200€-08
0.24584E-08
0.33674E-03

0.65027E+01
0.70071E+91
0.794005+01
0.91059€E+01
0.10014E+492
0.11366E+02
0.122425+02
0.12628E+02
0.13232€+02
0.13856E+02
0.15213E+02
0.1433€2+02
0.207292+02




0.10000E+00
0.17783c+00
0.31623E+400
0.562342+00
0.10000E+01
0.17783E+01
04316235401
0.56234£+01
0.10000€+02
0.17783:+02
031623402
0.56234£+02
0.10000=+03
0.17783€+03
0.31623€+03
0.56234E+03
0.10000E+04
04177835 +04
0+31623c+04
0.562342+04
0.10000E+05

0.1256563-02
0.22347:-02
0.39738:-03
0.70666:-03
0.12566E-0¢
0,22367c-02
0.397382-02
0.70666:2-02
0.12566:-01
0.223472-01
0.39738:-01
0.70666E-01
0.12566E+00
04223472400
0.39738c+00
0.70666c+100
0.12566c+01
0.2234774901
0.39738:2+01
G.TD6hE 2491
0.1256€:2+92

0.31524E+00
DewTT30E+QN
0.27281c+09
0.14637E+00
0.69392E-01
0.26491E-01
3.79836E-02
3.18325€-02
Da41326£-03
0.381741E~-04
Ve170512-04
0.36080E~-05
0.73575E-06
N.16183€E-06
0.365262-07
0.325146E-03
Je176272-08
0.41018£-09
0.366825-10
J.163€32-10
1.515758~-11

0.10000:+01
0.58540£+400
0.3364592+00
0.17952E400
0.85108&-01
0.326915-01
0.97917:-02
0.23101:z-922
0.50686E-03
0.10025¢-03
0.20912:-04
0.442512-05
0.902382-06
0.19854:-06
0.464798Z-07

0.101202-907
0.216192-08
0.503082-09

0.11858E-09
0.2068B2E-10
0.63256=-11

0.10000E+02
0.58540E+01
0.33459E+01
N.17952E+01
0.85108E+00
0.32431E+00
0.97917¢-01
0.23101c-01
0.50686€-02
0.10025€-02
0.20912¢-03
0.44251E-04
0.90238€-05
0.19854E-05
Q.4sT798E-06
0.10120£-06
Ne21619£-07
0.50308:-08
0.11858:5-038
0.20682E-09
0.63256E-10

o~
(TCOLOOP): LORCA 3-1
-~
M= 4 XNORM=0.105402 IPCH= 3 A= 0.2000£+03
I0uUTs = 17 TO= 0.10002+490 NT = 4 TM= Q.1000E+405 ISTQP = )
10UT = 6 BO= 0.1000&-02 N8 = [ 8M= 0.1000E+06 =PS= 0.10E£-09
SIG = 0.5000E-01 0.20003+09 0.10002+00 0.5000E-01 0.3330e-01
~ 0.0000E+00 O0.C000E+00 0.0000£+¢00 O0.0000E+00 0.0000£+00
H = 0.1000E+02 0.4000E+02 0.80005+02 0.2000E+03 0.00002+00
~ 0.0000E+00 0.CO0JE+00 0.C000£+00 0.0000E+00 0.00002+00
TAUCTO :TM) TIMZ(3:8C) TRANS TRANSCNORM)  NORM:XNORM APP.RES.

0.323225+402
0.15298%+02
0.795322+01
0.55325E+01
0.53970c+01
0.626085+01
0.73132E+1)1
N.634T705+01
0.10203E+02
0.12070E+402
0.1364345+02
0.146512+402
0.16234E+02
0.17175E+402
0.17779E+02
0.18378E+02
0.19712E+02
0.1996£E+402
0.200492+02
0.,26608E+402
0.20769z+02



ORCaA B-2

NORM=0.10E+402 IPCH= 0

0= 0.1000£+00 NT = 4

0= 0.1000E-02 NS = [
0.20005+00 0.1000€+00
0.0000E+00 0.00005+00

0.6U00E+02 0.8000£+02
0.00002+00 0.0000E+00

N
(7C0oL0OP) : L
M= & X
10UTS = 17 T
I0UT = 6 8
SIG = 0.5000E-01
0.0000E+00
: H = 0.1000E+02
- 0.0000E+00
TAUCTO : TM)
0.10000E+00
0.17783E+00
0.31623E+00
0.56234E400
0.10000E+01
0.17783E +01
0.31623€+01

0.56234Z+01
0.10000E+02
0.17783E+02
0.31023E+02
0.56234E+402
0.10000z+03
0.17783c+03
0.31623c+03
0.56234£+03
0.10000¢ +04
0.17733c+04
0.31623E+04
0.56234E+04
0.10000zZ+05

TIMZ(3:0)

0.1250€:-03
0.223475-032
0.397382-023
0.706662-03
0.12566E-02
0.22347:-02
0.39738:z-02
0.706662-0¢
0.125665-01
0.22347:-01
0.39738:-01
0.70666-01
0.12566:+0C
0e22347:¢00
0639738:+00
0.70666:+0¢
04125662401
0e22347.+01
0.337383+01
0.70666:+01
0.125662+02

TRANS

UeB80786E+00
T.45733E+090
0.25653E+090
0.14009E+00
0.70913E~01
).28754E-01
De93744E-02
0.23234F-02
0.51563z-03
0.10036€-03
0.20090€-04
0.41389E-05
0.80635:-06
0.17281e-06
J.33116€-07
0.84930E-08
0.18140£-08
0.41524E-09
0.89997¢-190
0.80596€-11
0.36397€E~11

A= 0.2000E+03

TM= 0.
8M= 0.

0.5000E-01
0.0000€E+00

0.2000E+03
0.0000e+00

TRANSCNORM)

0.10000£+01
0.56610E+400
0.21754E+90
0.17341£+400
0.86665t-01
0.35593€E-91
0.116064€-01
0.28760z-02
0.63826E~-03
0.12623E-03
0.24868E-04
0.51233€-05
0.99813E-06
0.21391£8-06
0.48620E-07
0.10513:2-07
0.2245645-08
0.51400E-09
0.11029:-09
0.99765:-11
0.45673z-11

1000E+05
1000E+06

0.3330z-01
0.0000E+00

0.0000z+00
0.0000£+00

NORM:XNORM

0.10000E+02
0.56610E+01
0317542401
0.17341€+01
0.86665E+00
0.35593E+00
0.11604E+00
0.287605-01
0.63826FE-02
0.12423£-02
0.248685-03
0.51232¢-04
0.99813£-05
0.21391£-05
0.48420E-06
0.10513=-06
0.224564E-07
0.51400€-08
0.11729€-08
0.99765%-10
0.45673€-10

ISTOP = 9
ZPS= 0.10€-09

APP.RES.

0.33531:2+02
0.18361£+02
0.10428E+402
0.65663c+01
0.52759E+01
0.55340E+01
0.62019E+01
0.74433E+01
0.86654E+01
0.10457E+02
0.12011E+902
0.13355€E+02
0.15322¢+02
0.16441E+02
0.16984E+02
0.18028E+02
0.19338€+02
0.19803£+02
0.21172E+02
0.4025€E+02
0.25964E+02




R
{TCcoLoarP}: LORCa 3-3
M = 4 XNJRM=9,1Gc+02 IPChH= 1]
I0UTS = 17 T0= 0,1000c+00 NT = &4
I0UT = 6 30= 0.1000:-02 NB = 6
516 = 0.5000E-01 0.2000E+00 (G.1000¢+00
0.0000E+00 O0.0000E+00 O0.CQO00E+0O
H = 0.1000E+02 0.2000c+02 0.8000&+02
0.0000E+00 0.0000E+00 0.0000F+00
TAUCTOSTM) TIME(CSZC) TRANS
0.10000E+00 0.125662-03 0.,89923E+00

0.17783E+00
0.31623E+00
0.56234E+00
0.10000E+01
0.17783E+01
0.31623E+01
0.56234E+01
0.10000E+02
0.17783€+02
0.31623E+02
0.56234E+02
0.10000€+03
0.17783E+03
0.316232+03
0.56234E+03
0.10000E+0¢
0.17783E+04
0.31623E+04
0.56234E404

0.22347c-93
0.337382~02
0.70666%=-03
0.12566£-02
0.223475-02
0.39738:2-02
0.706662-02
0.1256€6:2-01
0,223472-01
0.39738:-01
0.7066€2-01
0.1256€z+00
0.22347:+00
0.39738:+00
0.706662+00C
0.125665+01
0.2236475+01
0.39738:z+01
0.706663+01

J.5198B7E+00
0.286450€+00
0.14355E+4(30
0.563063E-01
0.22212€-01
0.620812-02
04143675-02
0.31322€-03
3.65653t~-04
0e14347E-04
0.31354¢-05
0.67083:-05
0.15022€-06
0.34435¢c-07
0.77331E2-08
0.175€9%¢8-08
0.387C7=-09
0.69642:-10
0.23943E-10

r

A= 0.2000E+03
TM= 0.1000:+05 ISTOP = 0
8M= 0.1000z+06 :PS= 0.10E-09
0.5000E-01 0.3330E-01
0.0000€+00 0.0000£+09
0.2000E+03 0.0000E+00
0.0600E+¢00 0.0000€E+00
TRANSCNORM) NORMZ=XNORM APP.RES.
0.10000:+01 0.10000E+02 0.199505+02
0.57806E+00 0.57306E+01 0.9335¢62+01
0.316352+400 0.31635E+01 0.62973E+01
0.15962c+00 0.159626+01 0.59807c+01
0.70122E-01 0.T70122€+00 0.67215E+01
0.24699E-01 0.26699E+00 0.79315€+01

0.69030c-02
0.15975¢-02
0.353845-03
0.73009:-0¢
0.15953E-04
0.34863=-05
0.74597€-06
0.16703€-06
0.38230¢-07
0.85987:-08
0.19637=-98
0.430402-09
0.T774382-10
0.266242-10

0.69030E-01
0.15975€-01
0.353845-02
0.73009€-03
0.15953E-03
2.34863E-04
0.74597¢-05
0.16703€~05
0.38290E~-05
3.85987E-07
0.19537€-07
0.43040E£-08
0.77438E-09
0.266242-09

0.92911£+01
0.10956£+02
0.12333:2+02
0.140542+02
0.15111€+02
0.16105€+92
0.17334E+02
0.18056E+402
0.184935+02
0.19191€+92
0.19687€+02
0.20753:2+02
0.269515+02
0.19479¢c+02




v [ [ [~
~
{TCOLOOP): LO2CA B-4
M= 4 XNORM=0.10c+92 IPCH= 0 A= 0.2000%£+03
I0UTS = 17 TO= 0.1000E+00 NT = 4 TM= 0.1000E+35 [ISTOP =
~ I0UT = 6 80= 0.1000&-02 NE = 6 8M= 0.1000€+06 <ZPS= 0.10€-09
SI6 = 0.5000&-01 0.2000&E+00 0.10002+00 0.5000E-01 0.3330¢-01
- 0.0000E+00 0.0000E+00 0.00C0=+00 O0.0000E+00 0.00005+00
H = 0,1000z+02 0.2000:+402 0.1200E+03 0,2000E+03 0.00005+00
- 0.0000E+00 0U.0000E+00 0.0000c+00 0.0000E+00 0.00005+00
TAUCTO :TM) TIMZ(SEC) TRANS TRANSCNORM) NORM&XNORM APP.RES.
0.10000£+00 0.12566c-03 0.8936412+00 0.10000E+01 0.100005+02 0.20087E+402
0.17783E+00 0.22347E-03 0.52084E+00 0.57974E400 0.57974E+01 0.92094E+01
-~ 0.31623E+00 0.39738B2-03 0.28247TE+00 0.31442E+00 0.3164425+401 0.65767E+01
0.56234E+400 0.70666:-02 0.14014c+00 0.15599E+400 0.15599:+01 0.65565E+01
0.10000E+01 0.125662-02 0.61559E-01 0.685205~-01 (0.68520E+00 0.706403+01
-~ 0.17783E+401 0.223472-02 0.225476-01 0.25096E-01 0.250955+00 0.77836E+01
0.31623E+01 0.397365-02 0.,67196E-02 0.747943-02 0.74794E-01 0.86346E+01
0.56234E+401 0.70666c-02 0.16279E-02 0.18120%-02 0.181205-01 0.99379€+01
~ 0.10000E+02 0.12566:-01 0.365156-03 0.407552~03 0.407555-02 0.11143E+02
0.1778B3E+02 0.22247:-01 0.75030f-06 0.83514E-04 0.835145-03 0.12812E+02
0.31623E+402 0.33738z-01 0.15944c-046 0.17747E-04 D,17747E~C3 0.14063E8+02
0.56234E+02 0.70666:-01 0.34263€-05 0.381375-05 0,38137:-04 0,.15171E+02
0.10000E+403 0.12566:2+00 0.71257E-06 C.79215&8-06 0.793153-05 C.16648E+402
0.17T783E+03 0.22347:-400 0.157€6E-06 0.17548%-06 0.17548F-05 0.17482E+02
0.31623E+03 0.397385+400 0.36049E-07 0.401265-07 0.401265-06 0.1793€E+02
0.56234E+03 0.706665+06 0.81568E-03 0.90792E-08 93.90792F-07 0.18520E+02
0.10000E+404 0.1255663+401 0.17607E-08 0.19578E-08 0.195985-07 0.19726E+02
~ 0.17783E+04 0.223472+01 J.32852€-09 0.36567:-09 J.36567&-08 0.23151E+02
- 0.31623E+04 0.23738:+401 0.16173£-09 0.,157772-09 0.157775-08 0.15534E¢02

0.56234E +04

0.7T0666:+01

0.266135-10

0.29627:2-10

0.29627£-09

0.18151E+02




IS
[
|4
=

— o -

[ —
{TCoLOQ0P): LORCaA 3-5
M= 4 XNORM=0.10z+22 IPLH= 0
I0UTsS = 17 T0= 0.1000c+00 NT = 4
I0UT = 6 80= 0.100(GE-02 NB = 5
SI6 = 0,5000E-01 0.2900E+0y 0.1000&+00
0.0000E+00 0.CQO00E+00 (€.0000E+00
H = 0.1000E+02 0.40005+02 0.126G0E+03
0.0000E+00 0.0000E+00 0.0000E+00
TAUCTO:TH) TIMECS:2C) TRANS

0.,10000z+00
0.17783E+00
0.31623E+00
0e56234E+00
0.10000E+01
0.17783E+01
0.31623c+01
0.56234E+01
0.10000E+02
0.17783E+02
0.31623E+02
0.56234E +02
0.10000E+03
0.17783E+03
0.31623€+03
0.56234E+03
0.10000E+0¢4
0.17783E+04
0.31623E+04

0.1256€E5-03
0.22347E-02
0.39738:2-03
0.706662-03
0.12566:2-0¢
0.22347E-02
0.39738E-02
0.70666E£-02

0.12566:-01
0.22367:-01
0.39738z-01

0.70666--01
0.1256€2+0C
0.22347:5+00
0.397382+00
0.70666:+0¢C
0.125662+401
04223472401
0.3397382+01

Je81524E£+00
N.eTT33E+40)
Je27264E+400
0.145215+400
0.67927¢-01
2.26332:8-01
0.824252-02
0.204612-02
0.45975¢-03
0.91979t-04
0.18801E-04
0.39244E-05
U.78145E-06
0.16854E-06
D.386437€E~-07
9.86362€E-03
0.18631E-08
0.647783c-03
0,10556E-09

A= 0.2000£+03

TM= Q.
3M= 0.

0.5000€-01
0.0000E+00

0.2000E+03
0.0000E+00

TRANSCNORM)

0.10000z+01
0.5856442+400
0.33639E+00
0.17809E+00
0.83323E-01
0.322962-01
0.10111E-01
0.25095€E~02
0.563875-03
0.11281€-03
0.23059&-904
0.48132E-05
0.95843E-06
0.20671€E-06
0.4T142E-07
0.10592E-07
0.22850&£-08
0.536052-09
0.129646E~09

1000E+05
1000E+06

0.3330E-01
0.0000c+00

0.00002+00
0.0000&+09

NORM#=XNORM

0.10000€+¢02
0.58544E+01
0e33639E+01
0.17809€+01
0.83323€+00
0.32296E+00
0.101115+400
0.25095%2-01
0.56387e-02
0.11281£~-02
0.23059€-03
0.481328-04
0.35843E-05
0.20671£-05
0.647142€E-06
0.10592E-06
0.22850€-07
0.58605€-08
0.12946£-03

I[STGP = 9
gPS= 0.10€-09

APP.RES.

0.32322:+02
0.152342+402
0.797762+01
0.57138¢E+01
0.568642+01
0.631532+01
0.70827=+01
0.82727€E+01
0.94344E+01
0.11116%5402
0.12568E+02
0.13843E+402
0.15649E+02
0.16719£E+02
0.171845+02
0.17828E+02
0.18997E+02
0.18033E+402
0.18909€+02

]



{TcoLaor): LORCa 8-6

M= 4 XNORM=0.102+02 IPCH= 0

I10UTS = 17 TO= 0.1000z+40C NT = 4

I0UT = 6 80= 0.1000E-02 NB = -]

SIG = 0.5000E-01 0.21000£+00 0.1000:+00
0.0000€E+00 0.00002+00 0.C000Z+00

H = 0.1000€E+02
0.0000E+00

TAUCTO : TM)

0.10000E+00
0.17783E+00
0.31623E+00
0.56234E+00
0.10000E+01
0.17783E+01
0.31623E+01
0.56234% +01
0.10000E+02
0.17783E+02
0.31623E+02
0.56234E+02
0.10000E+03
0.17783:+03
0.31623cE+03
0.56234E+03
0.10000E+04
0.177832+04
0.31623z+04
0.56224c+04

TIMECG3E0)

0.12566F-03
0.22347E-902
0.397382-03
0.706662-03
0.1256€:-02
0.223475-02
0.39733:-02
0.70666:-02
0.12566:-101
0.22347:-01
0.39738:-01
0.7066¢€2-01
0.1256€:+00
0.223647:+400
0.39738:+00
0.70666:+400
0.125566-+01
0.22347:401
0.393738:-401
0.70666°+01

€.6000e+02
0.0000£+00

TRANS

7.80814E+00
0.456G7c+00
0.25670€+00
0.13984E+00
0.59084E-01
0.284377-01
0.94513z-02
Je24450E-02
0.35752E-03
0.11297¢-03
0.21964E-04
0.647793E-05
0.35970c-06
0.18184¢5-05%
0.40664E-07
0.886€665-03
0s19244£-08
0.503372-09
0.15155c-09
0.43260E-10

0.1200£+403
0.09002+00

- " O { (
a= 0.2000c+03
TM= 0.1000€+0% ISTQP = 0
BM= 0.1000E+06 EPS= 0.10E-09
0.5000€-01 0.3330E-01
0.0000E+00 0.0000E+00
0.2000E+032 0.00007+0Q0
0.0000€+00 0.0000E+0C0
TRANSCNORM) NORM#=EXNORM APP.RES.
0.10000E+01 0.10000E+402 0.334855+402
0.56547E+00 0.565647E+01 0.18416E+02
0.31765E+400 0.31765E+01 0.10396€E+02
0.17304E+400 0.17304E+01 0.66087E+01
0.856486E~01 0.356486E+00 0.54576E+01

0.35128¢E-01
0.11696E-01
0.30255E-02
0.68988E-03
0.13731£-03
0.271792-06
0.55¢105-05
0.10638¢c-05
0.22501E-06
0.50318¢€-07
0.10972&-07
0.23813¢E-08
0.62288E-09
0.18754¢-09
0.53457:-10

0.35188E+00
0.11696€+00
0.30255z-01
0.68988t-02
0.13731€-02
0.27179e-03
0.55410€-04
0.10638E-04
0.22501£-05
0.50318:-06
3.10972E-06
0.23813£-07
0.62288€-08
D.18754E-08
045334575-03

0.56305E5+01
0.61478E+01
0.71374E+01
0.81757€E+01
0.97441E+01
0.11300E+02
0.12663E+02
0.14678E+02
0.15890£402
0.16550E+02
0.17517E+02
0.18591E+02
0.17418E+02
0.14856E+02
0.131625+402

—

s



©
£
&

("* [ — — [ [ ~
(TCOLO0P): LORCA B-7

M= 3 XNORM=0.10E+02 IPCH= 0

I0UTS = 17 TO0= 0.10002400 NT = 4

10UT = 6 B0= 0.1000%-02 NE = )

SI6 = 0.5000€-01 0.2000:8+00 0.,5000£-01

0.00008+00 0.00005+00 0.0000E+00

H = 0.10006+402 0.156005+03 0.1200E+03

0.0000E+00 0.0000:2+00 0.0000&+00

TAUCTQ : TM) TIMECSZC) TRANS

0.100002+00
0.17783E+00
0.316232+00
0.56234E+00
0.10000E+01
0.17783E+01
0.31623c+01
0.56234E+01
0.10000E+02
0.17783E+02
0.31623E+02
0.56234E+02
0.,10000E+03
0.,17783€+03
0.31623€E+03
0.56234E+03
0.10000E +04
0.17783S+04
0.31623€+04
0.56234E+0¢

0.1256€65-03
0.223472-03
0.39738E-03
0.70666c2-02
0.1256€65-02
0.223672-0¢
0.39738£-02
0.,70666E-02
0.12566E-01

0.22347:-01
0.397382-01
0.70666:-01
0.12566c+0C

0.,223467:+0C
0.39738:+00
0.7066€6E+00
0.125662+01
0.223472+01
0.39738:2+01
0.7066€:+01

N0.808032+400
Je454T0E+0D
Je24R€45+00)
Nel12354c+090
0e62842E-01
0.282942-01
0.110236-01
Ne3437645-02
0.35951£-03
0.180636-03
U.336278-04
0.65056E-05
0.11487E-05
0.22514E-06
Je28932E~07
0.78858:~08
0421996E-03
De546698-03
0.179520e-09
3.39760E-10

a= 0.2
TM= 0.
M= 0.

0.5000E-01
0.0000E+00

0.2000E+03
0.0000E+00

TRANSCNORM)
0.100002+401

0.562772+00
0.30709:2+00

0.16030c+00
0.777672~01
0.35013:-01

0.1364612-01
0.425382-02
0.106362-02
J.22335€-903
0.41613E-06
0.80506E-05
0.14216£-05
0.278615-06
0.60553%-07
0.12234E-97
0.272205-08
0.674058-909
0.22213€-09
0.49210:-10

000c+023
1000E+05
1000E+0¢

0.3330£-01
0.0000£+00

0.0000E+00
0.0000E+60

NORM:xXNORM

0.10000€E+02
0.5627TE+01
5.30769E+01
0.16030E+01
0.7776T7E+00
0.35013E+09
0.13641E+00
0.42538&-01
0.10636E-01
0.22335E-02
Je416132-03
0.80506E-04
0.14216E-0¢
0.27861E-05
0.60553e-06
0.12234E-05
0.27220€~07
0.67405E-08
0.22213¢-08
0.49210£-09

ISTOP = 0
EPS= 0.10E-09

APP.RES.

0.334932+402
0.187772+02
0.11758¢5+02
0.843062+01
0.67711£+401
0.567«7E+91
0.51837€+01
0.52932z+01
0.58723E+01
0.68926c+01
0.84314E+01
0.98345E+401
0.12083E+02
0.13774£+402
0.14625E+02
0.16290E+02
0.17005E+02
0.16525¢E¢02
Q0.13271E+02
0.1389GE+02




-

[ AR A L R R
{TC0LOAP): LORCA C-1
M= 5 XNIRM=0).10%+32 IPCH= 0
I0UTS = 17 T0= 0.100CE420 NT = 4
10UT = 6 BO= 0.1G0GE-02 M3 = 6
SIG = 0.5000E-01 0.2000&+00 02.33202-01
0.0000E+00 0.0000E+00 0.0000E+00
H = 0.1000E+02 0.50008+02 0.10005+03
0.0000E+00 0.00GJUcE+03 0.0000E+00
TAUCTO:TM) TIMECS:C) TRANS

0.10000c+00
0.17783E+00
0.31623E+00
0.56234E+400
0.10000£+01
0.17783E+01
0.31623E+01
0.56234E+01
0.10000E+02
0.17783E+02
0.31623E+02
0.56234E+02
0.10000€+03
0.17783E+03
0.31623E+03
0.56234E+03
0.10000¢5 +04
0.17783c+04
0.315623c+046
0.56234E+04

0.1254662-03
0.223647¢-02
0.39738:2-03
0.70666:2-03
0.12566E-02
0.22367E-02
0.39738E~-02
0.70666:2-02
0.125667-01
0.22347:-01
0.337382-01
0.70666:-01
0.125566:+00
0.223472+00
0.39738:+00
0.70666:=+00
0.12566:+01
0.22367:2+401
0.397382+01
0.73656:.+01

J.80913E+400
Ueo761T7E+00
0e28297E5400
0.15650e+00
J.70604E-01
0.24665E-01
0.67779E-02
0.160725-02
0.36370:-03
0.76274E-046
0.16343E-04
0.350€7e-05
0.73090E-06
0.16110&-06
0.36725£~-07
0.82952€~03
U.18303€-08
0.38747E-09
J.133892-03
0.28784E-10

—

A= 0.2000£+03

TM= 0.
8M= 0.

0.1000E+00
0.0000E+00

0.8000E+02
0.0000E+00

TRANSCNORM)

0.10000&+01
0.58602E+00
G.349722+00
3.19392E+00
0.87259¢-01
0.30484£-01
0.83767TE~02
0.19864E-02
0.44949€E~03
0.94266E~04
0.20205E~04
0.43338E-05
0.90332&-06
0.19911&-06
0.45388E~-07
0.102523-07
0.22621¢E-08
0.47887E-09
0.16548€E-09
0.35574€E-10

—

1000€+05 ISTOP = 0
1000=+06 :P5= 0.10€-09

0.5000E-01

0.0000£+400

0.0000E+09

0.00002+00

NORM%XNORM APP.RES.
0.10000£+402 3.33317c+02
0.58602E+01 0.15767&+02
0.36372E+01 0.65077E+01
0193922401 0.33705€+01
0.87259c+00 0.51619£+01
0.304864E+400 0.69193E+01
0.83767TE-01 0.85649£+01
0.17864E-01 0.10038E+02
0.44949€-02 0.11198E+02
0.94266E~03 0.12656€6E+02
0.20205E-03 0.138255+02
0.43338:-04 0.149358+02
0.90332F-05 0.16367E+02
0.19911€-05 0.172315+02
0.45388c-06 G.17715€+02
0.10252E-05 U.18313E+02
0.226215-0T7 0.13223E+02
0.478875-08 (C.20739E+02

0.16548E-083
0.35574£-03

0.15136c+02
0.17228£+02




(” [ [
{7CaLO0P): LORCa C-2
M= 5 XNORM=5.102+02 IPCH=
I0UTs = 17 TO= 0.1000c+)0 NT =
10UT = 6 850= 0.10006&-uc NB =
SI6G = 0.5000E-01 0.2000E+J00 0.2330€-01
0.0000E+00 0.0000E+00 0.C000E+0)
H = 0.1000E+02 0.1000£+03 0.1000£+03
0.0000E+09 0.0000£+400 0.COC0E+00
TAUCTO: TM) TIME(S:C) TRANS

0.10000E+00
0.17783E+00
0.31623E+00
0.56234E+400
0.10000E+01
0.17783E+01
0.31623E+01
0.56234E +01
0.10000E+02
0.17783E+02
0.31623E+02
0.56234E+02
0.1000vE+03
0.17783E+03
0.31623E+03
0.56234£+03
0.10000E+04
0.17783E+04
0.31623E+04
0.562342404

0.125665-03
0.223472-03
0.39738:-03
0.70666£-03
0.1256€:-92
0.223472-02
0.39738%~02
0.70666%-02
0.12566:~-01
0.22347:-01
0.33738:-01
0.706066:--01
0.1256€6:+00
00223472400
0.33738:+400
0.706665+00
0.1256€:+01
G.223672401
0.33738:+401
0.70666:+401

0.80715€+00
Dew55985+00
J.24325E+00
0.13245E+00
U.68321E-01
Ne29894E-01
0.10223E-01
0.26522E=02
2.61055E-03
0.12170:2-03
0.,241052-04
De9BT11E~CS
D.32375E-06
0.19197£-06
0e42206E-017
3.32553¢e~-08
0.19363E-03
0.45327¢-09
JelS5T764E-03
2.503C3¢-10

A= 0.20005¢03

TM= 0.
3M= 0.

0.1000€+00
0.0000E+00

0.8000:+02
0.0000E+00

TRANS(NORM)

0.10090c+01
0.564925+00
0.30757£+00
0.166409E+00
0.852664E~01
0.37036£-01
0.12786z-01
0.32995:-02
0.756435-03
0.15078£-03
0.29865:-04
0.60349E-05
Gell445E-05
0.23783E-06
0.52290&-07
0.11467E-07
0.247382-08
0.561572-29
0.19506£E-09
0.62321£-10

1000E+05
1000E+06

0.5000E-01
0.0000E+00

0.00005+00
0.0000c+00

NORM#=XNORM

0.10000E+02
0.56492E+01
0.30757€+01
0.16409E+01
0.85264€+00
0.37026€+00
0.12786E+00
0.32995e-01
0.756432-02
0.15078E~02
0.29865E-03
0.60349E-0¢
0.116658~04
0.23783E-05
G.52290E-06
0.11467€-06

«247385-07
0.56157€-08
0.19506E-038
0.623215-09

ISTOP = 9
EPS= 0.10€-09

APP,RES.

0.336492+02
0.18574E+02
0.11824E+402
0.79007€+01
0.55096E+01
0.51998E+01
0.55856225+01
0.663771E+01
0.76351E+01
0.91297E+01
0.10602¢5+02
0.11963E+02
0.1393872+02
0.15325€+02
0.16143E+02
0.17023¢&+02
0.181392+02
0.18679€E+02
0.144834E+02
0.1187642+402

-

e




V.31623E+01
0.56234E+01
0.10000E+02
0.17783E+02

‘0.31623E+02

0.56234E+02
0.10000€+03
0.177835+03
0.31623E+03
0.56234E+03
0.10000E+04
0.177832+04
0.31623E+04
0.56234C+04
0.10000E+05

0.397385-02
0.7066€67-02
0e12506:-91

0.22347:-01
0.397382-01
0.70666:2-01

0.125662+0¢C
0.223472400
0.337382+400
0.706062+00
0.1256€2+01
0.22347:401
0.39738:+01
0.706565+01
0.1256€2+4)2

JaT764582-02
0.18102%-02
2.40673E-03
0.82956E~-0¢6
0.17368E~04
0.36767£-05
0.75101€-06
0.164358-056
0.37621£-07
0.3641522-03

0.921265-92
0.22397z-92
0.50324¢6-03
0.102645-03
0.21488E-04
0.45491c-05
0.929192-06
0.20335:-06
0.646299:£-07
0.10612:-07

0.182448-03 0.22572:-08
J.427125-09 0,52846%-09
0.270282-1y  0.33440:-10

0.23650:-12
0.466615-11

0.292612-10
0.574602-11

0.32126E-01
D.22397€-01
0.50324€-02
0.10264E-02
0.21483€-03
0.45491F-04
2.92919:-05
)«203358-05
0.46299£-06
0.10412F-06
0.225728-07
0.52846%-0%
N.33440E8-09
0.29261F£-03
V.57460£~-10

(- f A r r [ S S A
{TCOLGOP}: LGRCu C-3
'; M= 5 XNJIRM=9.10E+32 IPCH= 0 A= 0.,2000E+03
. 10UTs = 17 TO= 0.1000E+20 NT = 4 T™M= 0.1000£+95 ISTGP = 9
b ~ Iout = 6 307 0.100062-02 Ng& = 6 BM= 0.1000E+06 :PS= 0.,10E-09
e SIG = 0.5000€-01 0.20008+00 0.23306-01 0.1000E+00 0.5000£-01
’ - 0.0000E+00 0.CJ00:+00 0.00905+00 0.0000€+00 0.0000£+00
H = 0.1000E+02 0.50002+02 0,5000E+02 0.8000£+02 0.0G00E+00
-~ 0.0000E400 0U.CJCuZ+00 0.CH002+00 0.00005+00 0.60003+00
TAUCTO : TM) TIMZ(5:C) TRINS TRANSCNORM) NORM:XNORM APP.RES.
0.1G000E+00 0.125663-03 0.308237¢00 0.10000E+01 0.10000E+402 0.3364583+02
| 0.17783E+400 0.223472-03 0.474758+00 0.537392+400 0.58739:+01 0.156805+02
b 0.316236+00 0.397382-03 ).27949E+400 0.34580E400 0.34580E+01 0.63946E+01
P 0.56234E+00 0.706665-03 0.152423+400 0.19858E+00 0.1838535+01 0.461838401
e 0.10000E+01 0.125662-02 0.592022-01 0.856215-01 0.356215+0) 0.54344E+01
! 0.17783E401 0.22347:-00 0.253336-01 0.313505-01 0.31350E+00 0.65631£+01

0.78398E+01
0.91336£+901
0.10322E+02
0.11947E+02
0.13267E+402
0.144665402
0.160712+02
0.17002€+02
0.17694E+02
0.18139E+02
0.19265¢+02
0.13434€E+02
0.468982+02
0.19639:+402
04222722402



e

{TCOLOOP):

(—

LULA C-e

—

—

M= 3 XNIRM=3.102452 IPCH= 0
I0UTs = 17 TO0= 0.1020€+J)C NT = 4
I0UT = 6 BO= 9.1000z-02 N3 = 6
SIG = 0.5000€~01 0.2200:+00 0.2330&£-01
0.0000€+400 0.0000z+400 0.0000c+00
H = 0.1000E+02 0.1000%¢03 0.5000E+02
0.0000E+00 0.0000E+02 0.0000E+00
TAUCTO : TM) TIMZ(SZL) TRANS
0.10000E+00 0.125665-93 J1.80745£+00
0e17783E+00 0.22347C-03 D.45555E+400
0.316236+00 0.39738£-03  0.268452+400
0.562364E+00 0.7066€6%-02 0.13225£+00
0.10000E+01 0.125663-0Z 0.67304c-01

0.17783E+01
0.316232+01
0.562342+01
0.10000+02
0.177835402
0.31623:+02
0.56234E+02
0.10000:+03
0.177832+03
0.31623E+03
0.56234E+03
0.10000% +04
0.1T783E+0%
0.31623E+04
0.562342+06

0.223478-02
0.337382-02
0.70656:2-92
0.12566c-01
0.22367E-01
0.33738€-01
0.70666:-01
V125562400
0.22247:400
0+39738:+08
0.79656-4+00
0.125606.+01
0.22247:2401
039738401
G.7966c-+0l

0.2957+E-01
0.104C2:2-01
0.27399¢-02
0.65J16E£-03
7.130628-03
1el56405€-04
}.308922-05
0.35026E-06
1.19608:-06
0.43010E-07
Je93147€-03
0.18783z-03
1447295£-07
Deb9148E-10
$.22138£-10

— — — - I
A= 0.20002+03
TM= 7.1000E+05 ISTOP = 9
8M= 0.1000E+06 =P5= 0,1)7-03
0.1000E+00 0.59000£-01
0.0000E+00 0.0000:£+00
0.8000E+02 0.0000E+09
0.0000E+00 0.00008+00
TRANSCNORM) NORM%=XNORM APP.RES.

0.10000E+01
0.564235+00
0.30770E+00
0.16379E+00
0.84097&-01
0.36626€-01
0.12883¢&-01
0.345525%-02
0.80520=2-03
0.16177€-03
G.31663E-046
0.63028E~05
0+11769E-05
0.2623645-06
0.53267:2-07
0.11536€-017
0.23270%-08
0.58573z-09
0.856382~10
0.27417E-10

0.10000£+02
D.56423E+01
0.30770E+C1
0.16379E+01
0.34097€+00
0.36626E4090
0.12883E+00
0434552£-01
0.80529E-02
N.16177€-02
7.31463E-03
0+.63028E-0¢
J.11769E-04
0.264284E-05
0.33267€-06
D411536E-06
0.23270:z-07
0.58573E-03
0.85638E-09
0.274172-09

0.33620:2+92
0.186393+9¢
0.1178GE+02
0.79361E+4)1
0.56930:2+01
0.52916E+01
0.55358£+01
0.6377T3€E+901
0.72813E+01
0.86839¢E+01
0.102272+02
0.11614E+02
0.137264€+02
6.15109E+02
0.15941¢8+402
N.16950£+02
0.18890€+02
0.181575+02
0.250702+492
0.20524E+402



5 (. ( [ | S B A — (.
{TcoLoarPy: Lo?C4 C-5
M= 5 XHORM=0.102+432 IP(H= J A= 0.203095+03
I0UTsS = 17 TO= J.i0GC=z+30 NT = 4 TM= 0.1000£+05 ISTOP = 9
- I0UT = 80= J.1000E-u2 N5 = ) 8M= 0.1000E+0€¢ :PS= 0.102-09
516 = 0.5000€E-01 0.20005+00 0,1000:-01 0.10002+00 0.50005-01
~ 0.0000E+00 0C.G0N0E+00 0.0000E+00 0.0000E+00 0.0000:+00
. H = 0.1000E+02 0.S5000E+02 0.5000€+0Z¢ 0.8000€+02 0.0000£+00
~ 0.0000E+00 G.00002+C0 0.CNG0z+00 0.0000E+00 0.0000:+00
- TAUCTO:TM)  TimM:=(5:0) TRANS TRANSCNORM) NORMZXNORM  APP.REIS.
i -
¥ 0.100006400 0.125665-02 0.80861E+00 0.10000€+401 0.10000:2+402 0.33405£+02
! 0.17783E400 0.223473-02 5.481223400 0.59516E+400 0.59514E+01 0.147155+02
- -~ 0.31623E+00 0.397383-02 ),285628E¢00 0.356416E+00 0.354156+01 0.604175+01
; 056234400 0.7066€65-03 0.155525+400 G.19230E+400 0.19230E2+01 0.41708E+01
" 0.10000E+01 0.12566E-02 0.688258-01 0.851162-01 0.851165+00 0.55087&+01
0.177838+01 0.223475-02 ©0.26386E-01 0.301588-31 0.30158E+400 0.70267c+01
0.31623E+01 0.39738¢-02 0.69159E-02 0.855295-02 0.85529E-01 0.84037£+01
0.56234E+01 0.70666:-02 0.16581E-02 0.20505€-02 0.205056-01 0.97947E+01
~ 0.10000E+402 0.125663-01 0.371645-03 0.45960E-03 0.45960E-02 0.11023E+02
0.17783E402 _0.22367:=-01 0.T657«E-04 0.94698E-04 0.94598E-03 0.12632E+02
0.31623E+402 0.337383-01 0.162885-04 0.20143E-04 0.201643€E-03 0.13860£E+02
~ 0.56234E+02 0.706663-01 0.34571E-05 0.431258-05 0.431256-04 0.14992E+02
0.10000E+03 0.125565+00 0.72490c-06 0.89648E-06 0.89648E-05 0.164578+02
0.17783E+03 0.22347:400 0.159€3E-06 0.19738BE-06 0.19738£-05 0.17339E+02
0.316236+03 0.39738:400 0.36020E-07 0.645646E=-0T 0.44546E-06 0.17946E+02
0.562345+03 0.70666:+400 0.83362E-03 0.10309E-07 0.10309:-06 0.18253E+02
0.10000E 404 0.12566:+401 0.1860G85-09 0.23013E-08 90,230135-07 0.19012E+02
~ 0.17783E+04 0.223475+01 0.644458-03 0.56965E-09 0.564965°-03 0.189262+02
0.316235+04 0.33738:+401 0,96276E-10 C€.11906E-09 0.11906E-08 0.201052+02
0.56234E +04 0.70666-+01 0.24773%-10 0.30664E-10 0.30644E-03 0.130382+02
—~




R

(TCOLOOP):

LORCS €-5

M= 5 XNJIRM=,.1C3+02 IPCH=
IGUTS = 17 TO= 9410902+30 HT =
iouT = 6 80z 041(GD0E-02 NBE =
516G = 0.50008-01 0.22CuZ+03 0.1909:-01

0.0000E+00

0.1000&+02
0.0000E+00

0.0000:+09

0.2u005+02
0.00032+400

0.0000e+G9

7100352403
0.03002+09

TAUCTO : TM)

0.10000E+00
0.17783¢e+00
Ve31623£+00
Je5623«c+00
0.10000z+01
0.177832+01
04316232+01
0.56234c+01
0.10000z¢02
0.17783z+02
0431623E %02
0.56235+02
0.10000E+03
0.17783E+03
0.31623:2+03
D.56234E+03
0¢10000c +0«
0.17783E +04
0.316232+04
0.56234c+04

TIM=(52C)

0.125h6€2-)2
Ue223472-03
0.33738:-03
0706662132
0.1255€2-02
0.223472-92
0.33738:-92
0.706K6:-0¢
0.12546:-01
0.22367.:-01
039738:-01
0.70656:-01
0.1256€3+0¢C
0.22347- 400
0.33736:-+0C
CeTl056:+00
0.12566:-+01
0.22367:5401
04327387+01
D.79666:+01

TRANS

0eB08G22+GD
JeB212E+CD
1.293222+07
Jel6H20HE+0N
Je7020nE-01
0e222648-01
G.353623:-02
0.135826-02
Ca305635-0G3
Je059635-0c
Jelad532-04
Y.31583:2-05
0.583)47%-05
0a1522352-05
24351482-07
0e81343:-03
U.183383%-03
0.3601):=-07
14107732-093
1422523312

A= 0,29008+403

TM= 0,
M= 0.

0.10002+00
0.0000cz+00

0.8000E+02
0.0C00E+00

TRANSCNORM)

0.100002+01
0.596752+00
0.362502400
Ne200G342+00
0.867892-01
0.237343-01
0.73797:-02
t.156911E~02
0.37930c-903
0.B09262-94
0.17ET7E2-04
0.331742-05
G.841212-06
G.18837E-06
0.43450£-07
0.10056%-97
0.234T32-908
0.445167-09
0.133252-99
0.352942-10

1000E8+35  ISTOP = )
10002436 =P5= 0.10c-09
0.5002e-C1

0.00002+409

0.000927+09
0.00C2£¢00

NORM::XNORM

1.10000:+02
0.596752+01
0.36260£+01
Je205345+01
J.36783E+00
N.28724E+409
9.737072-01
Y.16911E-01
0.373305-C2
7.309265-03
0.17875¢-03
J439174F-04
Je341216-05
Je138272-05
D.42450:-006
0.100565-05
0e234736-07
Ne4&516:-08
0.13325:-038
Je353845-09

LPP.RZS,.

0.33353:2+02
0.14436E402
¢.512362+01
0.326042401
0.5233€3+01
0.74B859E+01
0.96330:401
N.11333E+02
0.12650%+02
0.140842402
0.15030£+02
0.15930E+932
N.171702+02
0.17885E+02
0182422402
0.185545+02
0.18758E+)2
0.217773+02
0.186465402
N.1723232+02




[ | [ [ [
{TC0LGOPY: LCRCS C-7
M = 5 XNJIRM=3.1062+¢)2 IPCH= n
I10uTs = 17 TO0= 0.10002430 NT = 4
i0uT = 6 60= 0.10002=-92 NB = 6
SIG = 0.5000€E-01 0.2200:£+40u 0.3330:-01
0.0000E+09 0.0000t+00 0N.0000:2+00
H = 0.1000E+02 0.5000c+¢02 0.15002+03
0.0000E+00 0.0000c+G0 0.0000E+090
TAUCTO:TM) TIMe(sS:C) TRANS

0.10000z+00
Ue17783E+00
34316232+00
0.56234E+409
0.10000E+01
0.17783:+01
0,31623E+01
0.562345¢01
0.10000z+02
0.177832+02
0.316235+02
0.56234c 402
0.10000c+03
0.17783:2+03
0.31623c+03
0.56234E+03
0.10000z+04
Ue177832+04
0.316232+04
0.56234E+04

0.1256€6:-02
0.,22347:-02
0.337382-03
0.736662-03
0.1250€¢c-02
0.22347-02
0.39738:-02
0.70606:-0¢
0.12556:2-01
0.22347:-01
0.37738:-01
0.70666:-01
0.12566:2+00C
0e2234724+00
0.337382+03C
0.70666=+404¢
0.12566:+01
0.223477401
0.327382+01
0.70666:+01

2.309428+C)
De4T3EGE+QD
Ne2836412+0N0
Je15823E+01)
YeT1825E-01
Js240552c-01
Teab68942~02
Jela717:=-02
2.33142¢-03
JeT053AE-06
Ual54T74E-04
N.33565£-05
Je71217c-06
N.157862-04
3.35720e-07
J.818635-03
J.18747E-03
J.46789E-09
J.16211¢-02
0.3748842-1)

- [ r—
A= 0.2000£+03
TM= 0.1000E405 ISTOP = 9
8M= 0.1000&+0¢6 IPS= 0.10%-09
0.1000E+00 0.5000=-01

0.0000E+09

0.8000c+02
0.G000E+00

TRANSC(NORHM)

0.10000€+01
0.535641E400
0.35014E+400
0.195615+00
0.83738€-01
0.304572-01
0.831742-02
0.1818232-02
0.409705-03
G.87144E-94
0.19118¢E~0¢
0.4164682-05
0.B7985E-06
0.13502E-06
0e.401622-07
0.10115:2-07
Ge.231622-08
2.57606E-09
0.20028£-09
0.465572~10

0.0000£+092

0.00008+0)
0.0000:z+¢09

NORM:XNCRM

2.10000£+02
D.58541c+01
0.350145+01
N.19561E+01
0.887382+00
0.304572+400
0.201745-01
Ne18182€-01
N«40370:-02
J.871644E-03
0.19113£-03
Je4l668E-064
0.37985£-05
0.19502E-05
Jes4l432-05
J.10115€-06
0.23162E-07
03.57806E-08
0.200282-03
J.4655T7E-09

APP.RES.

0.232692+402
0.1581624+402
0.64459E+21
0.37636E+91
0.433922+01
0.622422+401
0.89196£+01
0.107562+402
0.11971E+02
2.133732+02
0.14352E¢902
0.15382E+92
0.16654E+02
N.1T7466E+02
0.18042E+402
0.184T75E+402
0.18918c+02
0.1828382+02
0.142045S¢02
0.103965+02

—



(. l — [ ~ r— DR [ (. " r—
i
- (TCOLOOP): LGRCa €2
b M= 5 XNJR4=J.102+32 IPCH= 0 A= 0.2000€+03
v I0UTs = 17 TO= 0.100C2400 W7 = 4 TM= 0.1000E¢05 ISTOP = 9
IouT = o 80= 0.10003-92 NE = 6 3M= 0.1000E+06 :Ps= 0.10E-09
516 = 0.50008-01 0.20692+03 0.1500c-01 0.1000+00 0.5000£-01
0.0000E400 0.00002+G) 0.00C33+0d 0.0000E+00 0.0000E+00
H = 0.1000E+402 0.5)00:+¢02 0.15002+03 0.80005+02 0.0000£+00
0.0000E+00 G5.000JZ+0d U.00QUZ+00 0.0000E+00 0.0000E+C0
TAUCTUSTM)  TIMECSI0) TRINS TRANSCNORM) NORM&XNORM  APP,.REZS.
0.100008+00 0.125662-23 1.309328+00 0.100003+01 0.100005+02 0.332372+02

2.17783€+00
0.316232+00
0.56234E+00
0.10000E+01
0.177832+01
043162372 +01
0.56234E£ +01
0.10000c+02
0.177832+02
0.31623t+¢02
0.56234c+02
0.10000E+03
0.17783c¢03
0.31623:+03
0e562342¢03
0.10000E+04
0.17783E+04
0.31623z¢04
0.562345 t04

0e22347:-072
0.337382-43
0.70066%-032
0.12506E-02
0s22347:-02
0.3373632-02
0.7065c.-02
0.12566--31
0.22347.-01
0.337382-01
0.47066€:-01
0.1250€6:+430
Ve22347:40C
0.39738°+230
0.706662-+00
0.12556:+01
0.223477+01
0.33738:+401
UeT06H6.+31

Jew823455400
14295345402
Tel16694E+00)
JeT15£7€-01
1.22951e-01
0.55036E8-02
0,11773%-02
N.26035E-03
J.56560E-00
0.123435-0%
0.288872-05
0.63721E-06
2.14512€-06
9.33435E=-07
Je776832-03
0e178262-03
0,44803%-09
Ne3T76G35-1)
G.171332-19

0.536262+400
0.30495E2+00
0.203305+00
0.88429£2-01
0.28608E~01
0.63002:-92
0.1455645~02
0.321469€-03
0.698362-0¢
0.15933E-04
(e356333-05
C.739%942~06
G.17932¢5-06
0.612132-07
0.95992:-08
0.,22039¢:-08
5.553593-09
0.108112-29
0.21250%-10

0659626%+01
0e36495E+01
9.20380E+01
D<B8B8423E+00
0.28408E+03
N.580026-01
N.145542-01
Ue32169E-02
J«698865-03
Jel153935-03
0.356936-04
D.T8I94E-05
0.179322-05
N.41313F-06
1.95992:-07
0.220395-07
0.553595-03
U.103115-03
1.,212598-09

0.145195+02
0.48630£+01
0.2881€2+91
0.49730:+01
0.75923£+01
0.10356£+02
N.12756E+02
0.14239E+402
0.155315+02
0.16205€+02
0.170203+02
0.17904%+02
0.184T7E+02
0.188n15+402
0.191325402
0.195572+402
J.138252+02
0.214295+02
0.24287:2+402




Bk

[ r— r [ (A
{TCOLOQP): LORCa €C-93
M= 5 XNORM=0,10:+0. IPCHS=
Iguts = 17 TO0= 0.1000:+90 NT =
I0UT = [} 80= 0.10002-02 NE =
SIG = 0.3000E-01 (.20002+G0 0.2320¢0-01
0.0000E+v0 0.02002+03 0.0000z+00
H o= 0.1J)00E+02 0.397 Q Q.2900:2+C2
0.000GE+00 0.CJN0E+0)  J.CICUEZ+N
TAUCTO i TH) TIMECS-C) TRAND

04100002409
d.17783E+00
0.316232+00
0.56234E+00
0.100002+01
0.177832+01
0.31623E+01
0.56234E+01
0.10000F+02
0.17783E+02
0.31623E+02
0.56234Z ¢02
0.10003e+03
0.177832+03
0.316235+03
0.562342+03
0.10000Z+04
0.17783C+04
04316232400
045622462 +04

0.1256€6z-02
0e223472-03
0.33738:-03
0e706562-02

0.125566:-02 -

0a22347_-02
0.23732:-92
0.70666.~-02
0.12566.-01
0.22347:-01
0.397387-01
0eT0666:-01
0.12566:+00
0.22347-400C
0.33738:+00
0.70606-+030
0125662401
0.22347-+01
0.39738.+01
VeTDb0E=+0L

0.3092584+40)
HeaT6al22400
142832554079
0.15365E+00
2.72509e8-01
3.268C3:5=01
)e53%455-02
J4133632-02
0.307975-03
0.65577:-0¢
N.14716c-04
N.32190z-05
N.69375L-05
1.15487¢-056
te35555E-07
Je30483:c-03
04171632-03
Ue3914635~072
Je08051=-19
D.3507275-11

7 N (.
1= 0.2000€£+0H3
TM= 0.10002+085 ISTgP = 9
3M= 0,1000E5+06 ZPS= 0.10E-09

0.1000E+090
0.0000E+00

0.8000E+02
0.0000E+00

TRANSCNGRM)

0.10000c+01
(.535752+00
t.350165+00
0.196064:400
C.83600:-01
0.30652:2-01
0.790172-02
¢.171382-32
0.330562-933
0.81033£~04
0.181828-04
(e33777:-05
0.85727:-06
H.13137:z-06
0.43935:2-07
(.99453z-08
C.21208%-08
(.48368¢e-09
0.%40902~-10
U.632392-11

0.50006-51
0.0000E+00

0.0000€E+00
0.00G0E+0D

NORM=ZXNORM

0.100002+02
J.585752+01
04350142401
N.136046E+01
0.89600£ 400
N.30652E+0)
J.790178-01
Je1713233-01
N.38956E8-02
7.319335-03
0.18182€-03
34397775-06
0.85727:-05
7.19137€-05
7.«33352-06
1499453607
9.212085-07
J.483685-08
7.34091E-03
Ve692892-10

APP.RZS.

0.33236E+02
0.15739£+02
0.665662+01
U.372542¢01
0.648028<5+01
0.63652E+01
0.90419£+01
0.112622402
0.126272+02
0.14067E402
0.14853E+02
N.158223+902
0.16949¢c+02
C.176312+02
0.131022+402
04186365492
0.20056%+902
0.205992+02
0.253382+02
345127152+92




0.10000c+00
0.17783c+00
7.31623E+00
0.56234c+00
0.100002+01
0.17783E+01
0.31623E+01
0.56234E+01
0.10000£5+02
0.17783E+02
0.31623E+02
0.56234E+02
0.10000E+03
0.177832+03
0.31623:+03
0.562345+03
0.10000E+0¢4
0.17783c+0%
U.31623E+0¢
0.562264c+04

0.1255€--03
0e223472-G3
0.33738:2-02
0.706662-03
0.1256€8-02
0.223476~-02
0.39738:2-0¢
0.70666:-02
0.12566%-01
0.223472-01
04337382-01
0.70666:-01
0.125662+0¢
0e2235647:+00
Ue33738-+40¢
0.70666_400
0e1256€6:+01
Ded236T7:401
0.33738:+401
0.TI666 +01

Jed094 32400
1.482425400
1.2939432+02
3.16610E+00
DeT26483E=-C1
D.23033E-01
Je32965E-02
0.10557c-02
3.22558E=-03
Ued9274Z-04
0.11679E-04
1.26462¢=-05
J.002175-0n
0.13364E-06
0.323228~-07
0.76350:2-08
D.1824932-038
0.,431528-03
JelQ0361:-G3
J.10109:-10

f [ S S O e | { - (" (.
'
{TCOoLOOP}: LCRC4 C-10
—~
M= 5 XNJR#M=0.102402 IPCH= 0 A= 0.2000€E+93
I0UTS = 17 TO= 0.1000-+00 NT = 4 TM= 0.1000z+05 ISTgP = 3
~ 10Ut = 6 30= 0.1600z-22 WNR = 4 3M= 0,1000%¢06 :=PS= 0.108-03
SIG = 0.5000€-01 ($.2009E+02 0.1302:-01 0.1000£+00 0.50032-01
0.0000E+00 O0.C000E+00 0.0000&+00 0.0000€+00 0.0000E+00
H = 0.1000€+02 0.50008+02 0.2300E+03 0.80005¢02 0.0000€E+00
~ 0.0000€E+00 O.CODVE+CD 0.CO0N0E+00 0.0000E+0) 0.0000E+09
TAUCTO:TM) TIMECS:0) TRANS TRANSCNORM)  NORM=XNORM APP.RES.

0.10000E+01
0.53595E+00
0.36558&+00
0.,20527:400
0.83542€-01
0.28454£-01
0.656558-02
0.13042E-02
0.27991£5~03
0.60870£~04
GelaazTE-06
0.32630€~05
0.74389E5-06
0.17127€-906
0.39929&-07
G.92589:-08
0.22544€-08
0.53307=-09
0.13516£-09
0.124382-10

V.10000%+02
0459595e+01
24365538+01
D.20527c+01
0895425400
0.284545400
0.654552-01
0.130628-01
9.27991:-02
0.60870=-03
Je14627E-03
1e32690c-04
0.743896-05
N.171276-05
2.39923£-04
3.92589%-07
Je225443-07
7.53307E-03
7.13516%-03
1e12483c-09

0.332582+02
0.14541c+02
0.47900QE+01
0.27259E+01
0.48077E+01
0.75745E+01
0.10708E+02
0.13859¢€+02
0.15716E+02
341713465402
0.17377E+92
0.13036E402
0.18636c+02
0.19050£+02
D.19232c+02
0.1959€E+02

0.13261c+02 -

N.19392&+32
$5.184522402
0.364612E8402



a

[ ol . I
{1CcoLoar}: LORCA C-11
M= 5 XNUORM=3.1C2+422 IPChH= 3y
I0uTs = 17 TO= 0.1030z+0C NT =
I0UT = 6 80= 9.12G3:z-32 Nt = 5
SIG = 0.50008-01 0.,2006c+03 0.,23302-01
0.0300€+00 0.0000NZ+03 Q.CQ0uUE+CGD

H = 0.1000z+02
0.0000E+00

TAUCTU:TM)

0.10000£+00
0.17783E+00
0.316232+00
0.562342+00
0.100002+01
0.177835+01
0.31623E+01
0562342401
0.10000c+02
0.17783E+02
0316236402
0.562342+02
0.100002+03
0.17783E+03
0.316235+03
0.562342+03
0.10000z+0¢
Jea17783c¢0¢6
0.31623E+04
Ga56234F +04

TIMz(5:0)

U.125662-03
0.22347:2-02
0.39738z-03
0.70666E-03
0.12566:-0¢

0.3373€32-0¢
0.70606:-02
0.1256€:-01
0e222477-4l
0.33738:-01
G«T706667-01
0.12566%+00
0.22347-+00
0+39738:400
Q0.70656.+0C
0e1256€:+01
De22347-+01
0.33738.+91
0706060401

O0e1uldz+03
0.0000E+C0

TRANS

1,30703c+09
Je#56132+GE
0a263158+90
0.132452+09
0+459223E-01
0.30271€-01
0.10380E-01
D.257258-02
Je36T665-03
V.109206-93
D.22023z-0¢
Des5133E~05
0.370212-05
N.18355¢€-05
Dew0I07E-07
3.38782:-03
0.12325¢-03
De63364¢-03
fe14325¢-07
0e517772-1H

0.2000:+03
0.0000E+CY

A= 0.2000t+03

TM= D.
3M= 0.1000c+96

0.1000e+00
0.0000E+00

0.8000E+02
0.0000E+00

TRANSCNORM)

C.10000E+01
0.56521£+00
3.337482400
0.16412£+00
G.85781£8-01
0.37506E-01
0.128522-01
3.31888%~92
0.70312€-03
Ce13864¢E-93
0.27302&-06
0.559492-05
0.10783:2-05
0 22T4E-06
0.50689:-07
0.11001:-97
0.24566%-08
0.542272-09
0.177:12-09
D.765682-10

1000E+95

0.50008-01

0.00002+00

0.0000&+09
0.0000=+00

NORM:==XNORM

0.100095+02
0.565215401
2.307482+01
0.160126+01
0.85781€+00
0.37508€+09
J.12862E+00
0.31888:5-01
0.70312=-02
Ne135445-02
1.273022-03
1¢55%692-0%
1.107838~0C%
0.227644£-05
1.566895-05
0.11001E-0%
0s26365F-0T7
0.56327:-03
0.17751&-08
0.765648E5-09

IsTO0P = )
IPS= 0.1)E-09

LPP.RZIS.

0.236452402
0.13546%402
0.118642:2+402
0.79031£+901
0.54292E+01
0.50934c+01
0.555032E+01
0.68347E+01
0.806845+401
0.9864325+01
0.11276%+02
0.125335+02
0el145535+402
0.15791E2+02
0.1648432+02
0.17522¢5+02
0.182262+02
0.1309BE+02
0.154252¢02
0.10354%5+02



0.1000E+02
0.0000E+09

0.1305:2+03
0.00002+¢09

0.23062+02
0.06200E+00

TAUCTO:TM)

0.10000£+00
0.17783E+00
0.316235400
D.56234E+400
0.10000c+01
0.17783E+01
G.316235+01
D.56234E+01
0.10000€+02
0.17783E+02
0.316232+02
0.56234z402
0.10000c+03
0.17783:2+03
0431623E+03
0.562342403
0.10000E+06
0.17783E+04
0e316232+04
0.56234z¢04
0.10000c+05

TIMZ(5:0)

0.125062-0¢
0.22347:-92
0.33738¢-0¢
C.73666:-02
D.12566:-01
Ue223472-01
0.33738:-01
0.70666°-01
0e12566:-+00
0.22347-+00
0639738:2+0C
0.73665: +0C
0.1256€2401
Ue22347-. 491
0e23735:+01
0.7066€:+401
0.1235667+02

TRINS

Fe306G0E+C"
Je43621E400
7e268325F+090
0.13364%+09)
0.70959€E-01
J.306505-01
J.101625-01
0.235%5632-02
0.49334c-03
0+489724E-0%
7.183303E~-04
0.38089t-05
J.75383:-06
Je1645TE-06
0e37324E-07
0.32783z-08
D2.13727&-03
N.39821£-09
Je37965£-10
D.902738-11
nesN582i-11

0.80002+02
0.00003€+00

TRANS(NGRM)

0.10000E+01
0¢555342400
0.30763E2+00
(.165612400
0.87922¢-01
0.37982E-91
0.12593&-31
(.29319:2-02
0.611362-03
6.11119e-03
0.226812-04
0.47200£-05
0.33622E-06
0.203945-06
0.462532-07
0.10258E-07
0.23220£-08
04693463209
0.10739:2-09
0.111372-10
0.62806E~11

0.0009¢€+0)
0.0000F+00

NORM:=XNORM

0.10000:+02
Ue565342+01
0.307635401
0416561c+01
0.57922E+09)
0.37382E+0)
2.12593£+09
0.29319:-01
0.61136E-02
0.11119€-02
0.22681€E-03
D.#7200:-006
049364222-05
)a20394£-05
0.46253E-05
5.10259€-05%
0.232205-07
0av9366E-08
0.10789:-03
J.11127:-09
0.625905-1)

(7 {~ { [ — r— [ [ — | r— 1 [ [ r— 1 ( [
. (TCOL0QP) ¢ LOACs C-12
{ M= S XNIRM=).1C2402 IPCH= 9 A= 0.2000:+03
10UTS = 17 TO= 0.1000249C NT = 4 TM= 0.10008¢05 ISTOP = 0
- IoUT = 6 80= 0.10005-92 WE = 6 3M= 0.1000Z+9€ :PS= 0.10e-09
SIG = 0.50008-01 0.2000c+0s 0.10008-01 0.1000:400 0.50008-01
0.0000E+00 0.C200:+400 0.6000:400 0.0000E+400 0.000054+00

APP.RES.,

0.33631:2+02
0.18535:+02
0.118242492
0.76877€+01
0.509592+01
0.438332+01
0.56826:+01
0.733712+01
0.839553&+01
0.11310E+02
0.12300c+02
0.16125€E402
0.16030€+932
0.169872+02
0.17525¢c+02
0.133392+02
0.1892528+02
0.20364E+02
0.21500E+22
0.37325€+02
0.21012:z+02



{TCcoL0ar:

LCRCe (-1t

M= 5 XNJRM=J.10
IouTS = 17 TG= 0.1000
I0UT = 6 80= 0.100¢
SIG = 0.5000€-01 9.2uJ0c¢
0.0000€E+00 0.0ICOE

H = 0.1300E+02 0.1900%
0.0000E+02 0.G000:
TAU(TO:TH) TIME(S:0)
0.10000E+00 0.1250€:-03

0.17783c+00
0.31623:+00
0.36234E+00
0.10000E+01
0.17783:+01
0.316232+01
0.56234:+01
0.100008+02
0.177632+02
0316235402
0.562342+02
0.10000:z+03
04177832+03
0316232+03
0.562345+03
0.100002¢04
Uel77832+0¢
0.31623z+04
Ne36234z+04
0.10900£+05

0e22347:-02
0.3373R2-02
0.7066£6%~03
0.1256€2-02
0.22347:-902
0.33738:-02
0.7065€62-02
Ue125662-01
0.223472-901
0.337382-01
Q.70666:2-31
0.1256€2400
0223672420
0.337382+00
0.70666:+3C
0.1256624J1
0.223675+01
0.37738:491
0.7065€:401
Col25n€c432

+09)

TPANS

Je305¢3E+00
D.456132+00
De2432565+407
3.13364E+0)
J.709353¢€-01
6.30728¢€-01
0.19210¢-01
Je235722-02
Deu3196E2-03
Je93327:-04
Jelb6h4Ti=Ca
Jea367228-05
2.h8556E-05
0a153775-00
Je354132-07
Je%03412-05
)e1l7385¢-0%
D.412532-03
1e47782:-19
Je232323%-11)
Jes21158-11

[ .
1402 IPCH= 9
420  NT = “
==02 NE = 6
+090  0.1000E-01
+03 (0.CO00E+QY
+03  0.10008+03

0.0000E~D9

a= 0.
TM= 0
3M= 0

G.1000€E-01
0.0000e+00

0.8000E+02
0.0000E+00

TRANSONORM

0.10000:+01
04565312400
0.30764c400
0.165602+400
Ue879252-01
0.38078¢2-01
V.12652:-31
0.23336:z-02
0.597242-03
0.10400:-903
0.20629E-0¢
0.430292-05
0.85076:£-06
0.19055E-06
0.43833:2-97
0.99559:~98
0.22152:2-08
0.51910&-09
0.59212:-10
0.34993:-10
G.534282-11

2000£+03
«1000%+05

0.5000E-01
0.0000E+0Y

0.0000E+00
0.0000E+70

) NORMZEXNORM

0.10900€+02
0.56531E+01
0.30764E+01
J.16560€+01
0.87325€E+04
0.38073E+09
0.12652€+09
0.29334E-01
Je39724E-02
0.104005-02
0.206295-03
0.43023E-04
0.85076%-05
0.190556-05
0.4338832-05
0439559£-07
0422163E-07
0.51910E-08
N0e532128-09
0.363537-03
Ue334287-10

IsTQP = 9
.1000=+06 EPS

= 0.10E-09

APP.RZS.

0.33679:+02
0.1853G5£+02
0.118232+02
0.75882E+01
0.509532+01
0.49670E+91
0.565322+01
£.733392+01
0,911142+01
0.118505+402
0.136552+402
0.15035E+02
0.17056%2+4902
0.17776£+402
04131512+02
0.187082+132
0.195228+02
0.196382+02
0.32075:2+02
Ce1T76502+02
J.236048402



( { [ { - (. [ r— 1 [ ( { [ { { [
(TCOLGOP)Y: LCRCA C-14
M=z 5 KNURM=0,102+22 IFCH= ] Az 0,20032+03
ICUTS = 17 T0= 7.100Cz+00 NT = “ TM= 0.1000E+05 ISTQP = )
~ I10UT = 6 0= 2.1000E8-32 Ne = Y BM= 0.10005+0¢ :P5= 0.102-09
SI16 = 0.5000€-01 £22G02+03 0.1900:-01 0.1000%-01 0.5000£-01
0.0000E+00 0.C0U00E+00 0.60005+00 0.00008+00 0.0000°+9)
H = 0.1000E+02 0.1)020:2+#03 0.5007:£+02 (0.80005+02 0.0000°+00
0.0000E+00 0.00002+00 C€.GJI007+00 0.0000E+00 0.0000Z+00
TAUTO :TM) TiMz(5:0) TRANS TRANSCNORM) NORMZ=XNCRM APP.RcES.

0.10000c+0V
2.17783E+QU
3431623E+00
0.56234E+00
0.10000£+01
0.17783E+01
0.31623E+01
0.56234E+01
0.10000E+02
0.17783E+02
0.31623E+02
0.562345+02
0.10000E+03
0.17783E+03
0.31023c+03
0.562242+03
0.10000E+04
0.17783E+04
0.31623E+04
0.562:42+04

0,1250¢€2-03
0.223647:-03
G.327382-03
0.7066€c=-02
G.12506E2-02
0.223472-02
0.33736E2~-02
DeTI666E-02
0.12556:z-01
0.22347:~01
0.39738:-01
0.7)6663-01
0.12566°+0C
0.223477+90C
0.33738.+44¢
0706662400
Q0.12556:+401
0.223472+01
0.33738:+01
0.70666.+91

2.307C45+02
Je 55132409
2.26320E+0Q0
Je13360E+4090
0.70730E-01
J.30586E-01
J.1019«2-91
7.262117-02
0.,500648-03
1.30053€-04
1.1732332-04
J1.37183:-05
0.729278-05
2.16373E-06
Ge3656KE-07
1.316257-038
N.18318kE~0>
D.445128-09
DeoS5341F-190
Jelinsdldi-1n

0.10000E+31
0.565162+00
0.307672+00
0.165564E5+00
0.876612-01
0.37897-01
0.126322-01
0.237532-02
0.6203645-03
0.11158¢-03
0.22220:-04
0.45074:2-05
0.90376z2-06
0.19924E-06
0.45309E-07
0.101162-97
0.22698c£-08
0.55155:-99
0.568025-160
0.,23070=~10

0.10000E+02
0.56516%+01
3.307675+01
0.16554E+01
0.37641E+0)
0.37397E+09
0.125322+00
0.29753€-01
J.62034E-02
0.1115%€~02
0.22220E-03
D.46074E~04
0.30376:-05
0419924505
0.45309¢-06
D.10114£-06
U.226982-07
N.551555=-03
Ve.5638026-09
0.2307%e-03

0.236592+02
0.18553:2+02
0.118152+02
0.76952:2+01
0.51230E+01
0.50065E+901
0.566305+01
0.726592+91
0.88533£+01
0.11232€+02
0.129892+42
0.163572+02
0.163302+402
0.17253%+02
0.17756£E+02
0.185115+02
0.19213£+02
0.189372+)2
0.32975:2+92
0.230352+9¢2



{TCOLOQP}:

LCrCu

0-1

M = 6 XNIRM=).102402 IPCH=
IgUTsS = 17 TO= J.1000:2¢30 NT =
I0uUT = ) 80= 0.10J02-0¢ Wk =
SIG = 0.16702-01 0.35200z-01 0.2000:+00
0.5000€-01 0.00032¢00 0.C000E+00
H = Q.«V00E+02 U 10C02¢C02 0.57022+02
0.0900c+00 (0.0000%¢00 D2,0000%+4)

[ [W — - r r
A= 0.20005+03
TM= 0.10002+05 ISTO? = 0
3M= 0.1000Z+06 3PS= 0.10E-09

0.233)E-01
0.0000E+00

0.10005+03
0.00002+00

Taudro:T™)

0.10000E+00V
2.17783£+00
0.316235+00
0.56234E+00
0.10000E+01
0.17783c+01
0.316232+01
0.562345+01
0.10000E+02
0.17783c+02
0.310232402
0.56234:402
0.10000:+03
0.17783z+03
0.316235+03
Je56234E+03
0.10000:+04%
0.17783:+04
0.31623E+04
0.562245 404
0.10000z+05

TIMECSI0)

0.41972:=-04
0.746272-04
0.13273:-02
0.23602z2-032
0.419722-03
0.76637c-03
0.132725-92
0.23642:-v¢
0.4197272-02
0.74637:2-02
0413273.-01
0.23602:-01
Dee1972:.-01
0.7646377-901
0.13275:+400
0.23602:+00
0.41972:4+90
DeT4537:+400
0.13272:+901
0.23602:+91
0.41972+01

TRANZ

De37320E+0)
Je26439T7c+00
1.123252400
J.71252:-01
Je%43248:-01
1.26099:-01
0.12658E-01
Je473632-02
J.142632-¢2
J.373E12-03
Ue87234E-04
Je137ENE-04
Je426E5:~05
0631347:-056
0.2079562-05%
0.661€15-07
J.10173:-07
N,22785¢-08
1.468538%-0)
1.103177-09
M.573C3c-11

TRANSCNORM)

0.10000E+01
0.43158:2400
0.21230%+400
0.123022+00
0.76551£€-01
0.45059¢c-01
0.218%64¢2-01
0.817742-92
0.246262-02
0.64539¢:-93
0.15062:2-03
0.341502-06
0.73697:2-0°%
C.138752-95
Ue35904E-06
(.7%638%-07
C.175662-017
G.39338c5-08
0.80901£-09
0.18676E-09
0.9939738z-11

0.1000:+09
0.00002+09

0.8000&+02
0.00002+00

NGRMEXNORM

2.10000%+02
D.63158£+01
J.21280E+01
0123027+01
04765515400
0.45059E+00
0.21854E+00
0.817745-01
De246252-01
0.54539€-02
0.150628-02
J.341502-03
2736975-04
0.15375:-04
0.353045-05
D.79693F-06
0.17564E-05
3.39238€-07
3.30901:-08
2.18676:2-08
7.397398:-10

APP.RES,

0.238%12+903
0.20342¢+403
0.13578:+02
0.73756:2+02
0.26301E+402
0.131515+02
0.13132€+02
0.11669E+02
0.,116505+02
0.12054E+02
0.12936E+02
0.,13751€+402
0.169123+02
0.160432¢92
0.16633E+402
0.174263+02
0.18323E+02
0.130485+402
0.20954%+402
$e4213372+02
J7.57631Z+02



| — 1 B | r

{TCOLOQPY: LLRCa D=2

M= 6 XNORM=3,1C:+02 LPCH= 0

10UTS = 17 T0= 9.1030:430  NWT = 4

IoUT = 6 2¢= 0,10006c-92 NP = 6

SIG = 0416708-01 0.5000E-01 0.2000¢+00

0.5900E-01 0.0000E+006 C.CI00E+00

H =  0.4000E+02 0.1300&+02 92.1000E+03

G.0000E+00

0.0300c+00

2.0900€E+CY

TAUCTO:TM™)

0.10000E+00
0.17783E+00
Je31623€+00
0.56234E+00
0.10000E+01
0.17783E+01
J.31623E+01
0.56236E+01
0.10000€+02
J.17783E+02
04316232+02
0e56234E+0c
0.10000E+03
Je17783E+03
7.31623:+03
3.356234E+03
3.10000€+04
D2«17783E+0«
1e31623E+04
Je56234E+04
0.10000z+0>

TIMZICS!

GewlG72:
QeTub372
Vel3272C
0.236022-903
De41372:-03
0 T4637:-02
Ve13273%-0¢
0.22602:-G2
0.41972:-02
QeT4637:-02
0.13272:-01
0.23622:-01
Ca4l1972:-921
DeT46372-)1
Vel1327122400
00236422400
0.6l19727400
C.74637:400
D.13:272:-+01
PR YN VAR SVD |
De6l57c 401

D.53001€+00
Ga26¢3952+09
Je123725+009
N.693724E-01
J433253£-0G1
Ue21923E-01
J.11751¢-01
Ue35130:-02
7.419863£-02
NeB5B264aE~03
Jei3753:-03
0.30)36E-04
Neh2N85c-03
Je12385:-05
Ve204817-05
Je35514:-07
5e11515:-07
De25727:-03
14578%3c¢-09
1038 7.-09
Ve265132-10

(. { [ r

as 0.2000E+03

TM= 0.1000:2+05 I

3M= 0.1000z+06 =
0.2330E~-01 0.1000€E+CO
0.0007€E+09 0.0000E+UD

0.1007£+03
0.000J€E+00

TRANS (NORM)

9.100002+01
0629222440
0.213312+400
0.120227+00
67673201
0.37808E-01
0.20259¢-01
0.95051£-02
0.34247:2-02
0.100462:-02
0.23712:-03
0.517362~-00
0.107062-04
0.21353z-95
0.456562-06
0.95716:-07
0.13856:-97
0.464256:-08
0.1032¢:-08
N.13735:-99
G.6h26eGz-10

0.3000E+02
0.0000E+00

S
p

NORMZ=XNORM

N.10000E+02
De423225+01
J.213315+01
0.12023€+01
Je6T6TIESQ)
V«37308E+0)
7.20259E+409
0.395051:-01
0e3426475-01
Je1090422-01
Je23712£-02
1.317862-03
7.107062-03
0.213537-04
0.456562-05
3.357167-06
G+13335:-06
).642567-07
7.103253-07
De.iB7355-03
D.462407-03

— [ [

CTne = 9

S= 0.19£-039
APP.RZS.

0.23820:+03
04206565492
0.13514%+03
9.75778E+¢92
0.425645402
0.2641312+402
0.163%42402
0.935182+91
0.87027=+01
0.85292¢E+01
0.930502+01
0.10230%+402
0.115522+02
N.13125:+902
D.141455+¢02
N.156032+402
0.168672+02
04175552492
D.177322+492
0V.212722+02
N.20713:2+92

t



4= 0.29007+03

TM= 0.
3M= 0.

0.3330e-01
0.0000E+00

0.50092+02
0.0000£+09

r— [ I (. [
{TCOLOCGP): LC2Ca 0O-3
M o= XNURM=9,102402  IFOR= 9
IGUTS 17 TD= va100CGz¢0C NT = o
1607 6 50= Jae1000I-02 NB = 33
SIG = 0.1670E-01 «€2002~01 0.29090z+0v
0.5J)00E-01 0.Cu9U2+400 0.C200Z+00
H = 0.40008+02 5.10002+¢02 0.2)602+02
0.0J00E+09 0.0000:+¢0u  Q.0000.+00
TAUC(TO : TM) TIM2(S:C) TRANT
0.10000F+00 0.419722-04 J.57321E+07
D.17783E+00 Q.T7646372-06 1.243652+40)

0.316232+00
0.562345¢00
0.10000c+01
0.177832+01
0.31623E+01
0.562342+01
0.10000:+02
0.177832+02
00316232402
0.562342+02
0.10000z+03
0.17783:+03
0.316232+03
0.562342403
0.100002+04
0.17783c+04
0.3106232+04
0562345404
0.100Q00c+05

0.132732-03
0.236022-03
0.419722-03
QoTub372-02
0.13273¢&-02
Ga.23602:-0C
0.491972:-02
VeT4637.-02
0.13273.-01
0.23602:-01
0.61972--931
C.74537:-01
0.,13272:+0C
0.23602.+0C
0.41972.400
0.764637:+0C
0.132727+01
Ge2300l-+01
0.61972:¢31

041232624010
DeT1235E-01
De#3962%-01
Ge25311%-01
9e12343%-01
NeB8287:i-0¢
J.15363¢-02
Yeul56435-03
D4360262-00
14212932-04
J.45220:-05
L e3955297-00
D421466c-05
H.67273:-07
D,103118-27
1.233887c-03
Je32362¢-0C13
De1584756-0y
Jesld2R3F=-173

TRANS(NIRM)

0.100002+01
0.431532+400
0.212R15+00
0.12299€+00
0.7590u€~-01
0.436992-01
€.21309:-01
0.83366c-92
0.26517E-92
0.717312-03
0.16580%-03
0.367703-04
0.780712-05
0.165122-05
0.370265-96
D.8162642-07
0.17891E-07
0.1241%-08
0.997472-39
Ge.207182-09
0.72009E-10

10302+03  ISTC 3
ZPS= 0.108-09

1000E+06

0.1000c+C9
0.00002+09

0.80008+02
0.0G0092%+00

NOM:XNORM

0.100035+02
D.43153%+01
0.212681E+01
1.122998+01
0.75900£+00
De63599E+0)
0.213092+09
J.833656E-01
0.265172-01
0.717312-02
0.165802-02
J.36770E-03
N.78071E-Cx
Na165125-04
H.370265-05
0.81624F-05
0.173012-0>
J.+12641%-07
J.307472-03
0.256718E-03
3.73709£-03

P =

LPPLRES.

0.238%0=+013
0.202452+03
0.13577£+492
D.737782+92

«2K87262402
0.19935%+492
0.135543+932
0.116425¢92
0.109365+02
0.111182+02
0.1207¢E+02
0.13074E¢92
0.14338€+402
0.15623¢&+02
0.162325+402
0.171350&+0¢
Ga.131592+02
0.,1386572+492
0.19433E+902
0,158342+02
0.122302+02



{1
M

10
I0

SI

o

COLOAPY:

= 6
Urs = 17
ut = o

G = 0.1670¢c-
0.5000¢&~

H = 0.4000&+02
0.0000E+00

TAUCTO:TM)

0.10000E+00
0.17783E+00
0.31623E+00
0.562345+00
0.10000€+01
0.17783:z+01
0.31623%+01
0.56234c+01
0.10000c5+02
0.17783€+02
0.316232+02
0.562342+02
010000403
0.177832+403
0.316232+03
0.562342+03
0.10000E+0¢
0.17783c+0¢4
0.316232+04
0.56234z+0¢
0.100002+05

LirCa J-«

XNIRM=).10=z+32 [P
TO= 0.1000-+96 AT
30= V.10002-2)2 N2

01 §.8900e-01
01 0.C0a0Z+00

TIMI(3:0)

0.413722-0¢
Q0.746372-94
0.13273c-33
0.23602:-02

0,23602:-0¢
0.41972:2-0¢2

0.74637:-02
0.13272:-01
0.23602:~01
0.419572:-01
0.74637:-01
0.13272:40u
0.23692:+00
Uael1972: 400
0,74637:-+400
0.132722+401
0.236022+01
Vaee1972:-+401

0.1230908+C2
0.,02J3E+GY

M=

TRANS

0.33000E+00
0.246356E+00
14123712400
QDeH3T35E-01
Je392645-01
J.21880E-01
9.11015E-01
Je5426375-02
7.200232-02
1e650357c-03
Deltbha)i=03
N4318752-04
N"e65592:-05
N.12484-05
Ne273276-00
Je571132-07
11178
Je25752:-03
Je512628-09
Jdel11343E-073
J431286E-149

J
I
A

020002400
0.00QUEFCO

0.13008+03
0.0000&+09

[ I I -
Az (.2000:+403
TM= 0.10003+95 [ISTOP = O
3M= 0,1000:+06 IPS= 0.10E-03
0.33306-01 0.1000E+03

0.0002€+00

0.5000&84+02
0.09000E+09

TRANS (NGRM)

0.10000<+01
0.429252+490
0.213302+00
0.120232+00
0.67698e~01
0.377252-01
0.20028:-01
0.93592<-92
0.34531:3-92
0.10606:2-92
0.252422-03
0.549572~04
0.11326:-0¢
0.222164:-05
0.47133E-06
0.98483£-07
0,20220=-07
0.44400:-08
0.105522-08
0.20600E-09
7+539413-10

0.0000E+CO

0.8000€E4+9)2
0.0000€E+CY

NORMEXNORM

0.10000E+02
D.42925€+01
0.21330E+01
0.12023€£+01
0.67698E+0)
0.37725€+09
0.20028€+09
0.935927-01
0.34531e-01
2.10606%-01
0.252625-02
1.563957:-03
N.113262-03
0.222145-04%
De67133F-05
0.984832-05%
0.20320:-05
0.44400:-07
0.105525-07
0.20600E-08
0.53341€-09

APP.RIS.

0.23821:£+032
0.,204552+013
0.135165+03
0.75771€+02
N.642546E¢02
0.26¢1375+402
0.1645932+02
0.101202+02
0.863712401
0.82872E€+01
0.888673+01
0.987)5£+01
0.111152402
0.127T765+92
0.138462+402
0.151125+402
0.166095+402
0.17554E+02
0.17535¢E+902
0.139583+02
0.13693€402

—

—



{TCOLTYOPY: La<Ce -3
~
M= 6 XNIRkA=D.1G2432  IPCH= 3 A= 0.2000E+03
IGUTS = 17 TO= 0.10J3C=+20 NT = a4 TM= 0.10002+05 ISTG? = 90
I0UT = 6 80= N.1CJCZ~-32 NE = 5 3M= J.10003+06 ZP5= 0.10:2-03
SIG = 0.16708-01 (.30GJE~Q1 0.20008+00 0.1000€-0C1 0.1000E+30
0.5000E-01 0.CJI00£+03 Q.0000:5+00 0.00060E+0Q0 0.0000E+00
E H = 0.4J00E+02 0.10008+02 0,53008+02 0.5000E+402 0.80008+02
- 0.0000E+00 0.0292E¢00 0.C909E+CI  0.0000E+00 0.0000E+G)

TAUCTO:ITM) TIMZ(5-C) TR4NS TRANSCNORM) NORM:EXNORM APP.RES.
0.10000E+00 ©0.41572:-34 J.37311E+0u  0.100003+401 0D.10003E+02 0.238375+402
GJ17T1835+00 0.74637:=06 9.250C5E+07 0.431733400 J.43173E+01 G.203343¢02
Ne31023E+00 0.13273:-02 3.123258400  (0.21292E+00 0.21282E+01 0.135792+02
Ve536234E+400 0.220022-03 G.71311e-01 01264003400 0.124005+01 0.730G28:2+0¢
0.100008+01 0.41772:5-02 J.450855-01 0.778533-Q01 0.77853E+09 0.35473£+02
0e17783E+01 0.74637:-03 3425293501 0.66711:=-01 0.667115400 0.19358:2+0¢
0¢316232+01 0.13273:-02 U.123F1E=-01 0.21379¢-01 9.21379E+07 0.135032+42
0.56234c+01 0.23602:-02 ©9.463232-02 0.808625-32 0.50362:-01 0.11834c40¢2

- 0.100006+02 V.«1972:-13< JelaapP2i-02 0. 0.25007F-01 0.,115005+02z
0e17T83:+402 0.74637:-02 1.384372-03 0.66372 0.663725-02 0.118912+02
0e31623E+02 N.132723:-21 J.386538-04 0.15309 Je15309:5-02 0.127372+02

-~ De36234E+02 N.236327-01 Je198338-04 0,36242° 0e342642:-03 0.1373754902
0.10000c+03 0.,41972:-01 Je#24917-05 0.733728-95 9.73372:2-0¢6 U.149585+402
04177832+03 0.76637.-01 .911868-05 0.157462-05 0.157465-04 0.16133:2402
031623403 0.13272:+90 0.20513:-05 0.35604%=06 N.356065-05 0.167252+02
0e56234E+03 0.23602°400 2.6457542-07 0.790063-07 J.79006E-06 0.175292+402
34100005 +04 0.41572:+49C 9.10230¢-07 0.176393-97 0.17699:-05 0.13231:492
De177832¢04 0.T7«6372+00 0.234322-03 0ebNbnli=N8 N.406615-07 0.13635E492
Je316232+4064 0.13273:401 2.517€75-03 0.892390:2-09 2.893905-03 0.136)72+02
0345623265 +404 0.23602:471 J.163€3:-C3 0.236652-99 0.25565:-03 N.172536402

-~ 0.10000°¢05 0.,61972:4u1 New«?711%-13 0.82286E2-10 0.32386%-03 0,141082402




[ [ [ r— 1 . [ { [ (. [ [ [ [
(TZ0L0QOP): LUrRC< 3=-5
M = 6 XNIRMA= 3102402 IFChH= J A= (0,200032+03
I0UTS = 17 TO= D.100C=+230 NI = 4 TM= 0.,10)0=+35 ISTQP? = 2
iouY = ) 0= 0.1090e-22 NE = & 3M= 0.1000£+06 =P3= 0.10E-093
SIG = 0.1670E-01 ©.530¢Z-01 3.2000z+00 0.1000%-01 0.1000:2+00
0.5000E=01 (C.CUCOZ+00 (0.C2C22+00 0.00002+00 0.00005+0Q
H = 0.4000S8+402 Golusdr+sd2 0.5300:=402 0.10005+03 0.80003+02
000008400 (.CJ20+39 0.€005:+00 O0.0000E+0) 0.0000=+060
TAUCTC:ITM) TIMZ(53:0) TRAN TRANSCNORM) NORM=XNORM APP.KRES.

0.10000c+00
D.17783E+00
0.31623:z+00
Ja.56c34E+00
D410000E+01
0.177332+01
0.31623E+01
Je362242 401
0.100002+02
0.17783:+02
Ge31623:2+02
0456234402
0.10000:2+03
0.1773832+03
U.31623c+03
0.56234c+03
0.10000¢ +0¢
0.177837 «Q0¢6
0.316232+04
D.562247¢04
0.100C02+05

0.4137232-0¢
Ce70t37:-14
Uel3272:-y2
0.220322-03
Oesl197¢2-02
GoT746372-323
N.132713:-02
De236002-02
Jet1372.-02
DeT4637:~-02
0.13272:-01
023632 =01
Q.41972.-01
DeTwe37:-6G1
De13272-400
0.23602+0C
Ve6l372:400
DeTat37-400
0.13273:+01
Ued3e27+01
0edl372.+91

Ta5T7594240)
Da23022:2400
Jel23laenely
JeT13518-01
Jewt0467c-01
Je27T0512-01
1.127332-901
Yoa21720-02
1.12389:2-0¢
Je3238 E
Qe 150¢ 27
Je172¢
143732
Je33343
".192532-05
Jes30035-07
JaI3TNEFE-02
04233230-C3
De323767-0173
Gel15372-09
D.217122-19

D.10000£+01
0.6432312+400
0.,212702+00
(.1264282+00
Ca795272-91
0.46726:-91
0.22028%-01
0.730262=02
G.222663-02
0.55967:-02
0.1296645-03
Ue298173-06
0e053312-05
Uel66832-05
0.333182-9¢6
0.752152-07
0.167672-07
7.39795:-08
0.904052-09
U.201002-99
6.375%4%-1C

0.10009€+02
Ge432315+01
0.212702+01
Nel12423:401
Na795375¢09
Geeb7252+09
0.220285+09
0.780255-061
0e22264E-01
De553475-02
0.1296%E£-02
Je298175-03
04653315040
J.164335-04
N.333132-05
)e15315F-06
0416767E-05
0.39795¢-07
2.30465E-03
0.20109€~-03
N"e37304%-09

0.23371c+02
0.2039)8:z+023
Ue135332+02
0.728475+02
0.364396402
0.18131:5+92
0.130)8E+92
0.122382492
0.126358+0¢2
0.13¢328+02
0.164339:5402
0.15118E+92
2.151382+92
0.1707023+9)2
0.17633c+92
N.131232+02
N.18906E+02
0.18902%2+02

0.20322¢
De2286432492




n
-

b

{ ( [ - [ [ [
{TCOLOOP): LoRCe -7
M= 6 XNIRM=I,10:402 IPChs=
I9UTS = 17 TOo= D.100Q2+30 NT =
10T = 5 30= V. lydLi=-32 NE =
SIG = 0.1670E-01 0.5J00:z-01 0.200024+C0

0.5300€-01

H = 0.4400E¢02
0.0000€+00

TAUCTO:TM)

0.100005+00
9. 17TTB3E+0Y
Je31623c+0y
0.56234E+00
0.10000E+01
0.17783%+¢91
0.316252+01
Ne562342+01
0.10000c+02
7177832402
De31623c+02
0e56234E+02
2.10000E+03
G.17783:+03
J.31623:+03
0e362342+03
D+100C0Z+04
0.177835+0¢
0316232 +04
0e562305+04
0.10000%+05

J.0000:2

Colidue
0.0000t

TIM2(520)

VDewli572:-06
Velab3To-l0
0.122722-22
0.23602%-02
Ge619572:-02
0.74637:-02
0.13272:2-0y¢
Ce236027-3¢
0,641972:-9¢
0.70637:-0¢
0.13272:-01
0.23602:-01
0.41372:2-01
0.74637:2-01
Ge12327Z21400
Ge236027+00
0 41972:43C
D.766377+90C
0.12272:+91
0.22602:-4+21
Gewlilei+nl

+u)

2

TRANS

Gelb piaceG)
1.12320:2400)
V.712676-01
Je46313c-01
A

0.12371¢e-01
Neal62%2-02
Jel137835%5-02
De3alal=z-03
1.301265-0«
Je18511-~04
UedD3405-05
Je3R540i=-05%
1.202056%-05
Je=50T9E-07
he10146:-07
1.23)84:-03
7.513562-07
lel2085:-073
Je35°%66%-19

C.UBCIEST)

0.5009E402
+90 0.CE0ERDS

iz 0.2000£+C3

TM= 0.
3M= 0.

0.33392-01
0.0503E+00

0.1300£+03
0.0000E+0D

TRANSONIRM)

0.10020:+01
N.631265490
(.212832+00
0.123012+490
0.764b7c-01
0.4556422-01
n.22217:-01
J.82196:-02
0.23742:-902
0.5995662-03
0.13835¢%

0.,31950:z=)4
0,69€30:-95
G.15253:-05
Ca3687 06

0,777362=-97
0.17839:-97
0,39845:2-38
0.847442-09
0,21895%=99
C.61P69:2-10

1000z+05 I
10005406 =

0.1000E+0)
0.0000E+CD

0.8000E+22
0.07200c+0D

NORM::XNJRM

3.,10000e+02
2.431248401
).21283¢e+01
J.12301£+01
G.T648B7E+00
J,45562E+02
2.22217€+0)
0e821952-01
0e23742:-01
0.59266:-02
7.138252-02
0.313502-03
1e896376£-0%
0e.152835-0%
Ja34877:-05
Ne77794°-06
7.175092-056
0.39345:-07
Je837442-03
3.218952-03
J.5185697-013

g9 =

BPP.RZIS.

0.238592+403
U.2035724+93
N.13571:2+93
07373624902
0.363307+02
G.188542402
0.1285€z¢02
0.11605:2+92
0.12013£+92
0.12T43c4932
C.13741E+402
0.166062402
0.15695€+02
0.1646563+40¢
0.169572+932
0.177072+32
0.18359:2+02
¢.138332+22
0.1955G24902
0.191372+92
0.1707232+02




v
&

)

T [ [ { 0

(TC0L00P): LUl J-

M= 6 XNJRM=D 4102402 IPiH=

iguts = 17 TO= D.10002+26  NT =

10Ut = -] 30= uel)0i-02 i o=

SIG = 0G.15708-01 0.5402:-01 0.23000+02

0.5900E-01 0.0000%+00 9.G000:+00

H = 0.6J2005+02 Q0.1500:2¢52 3.39Cu=+02

0.0000&+00 O

TAUCTO:TM)

0.10000¢ +00
J.177383E+0)
0.316232+00
0.562342+00
2.10000E+01
J.17783Z+01
9.31623c+01
Dae56234c+01
0.100002+02
V6177832402
0.316232+402
De56234-402
0.10000:+03
0.177832+03
0.31623¢+03
0.562342+03
0.10000F% +0a
Je417733:+04
04316235 +0%
Ded0234L+0%
0.10000=+05

SECIVEVAVICE A1)

TIMZ(5.02

Gebll37C_-

[ S SR -
CoTes37
0.1327%
Ged3o0dz
Jeald7c
D.74637.
NW13272°
Ge23602:-
Qeal372:
QeTwn3T:
De13273-
Ce23bVen
Ve 1972
GoTan 3T
De1,272¢
Lell3odl.
G.619272

Ja

+ul

THaNS

Ja573012+09
J.25873272+00
Je12312840)
iell13fai-01
JetH2B3E-01
1.273572-01
Jeld) -01
Jew535320-0<
Je12073:-02
3425321203
JentheTe-04%
G41352270-04
Le323275-CF
SelT1ETH=00
J.19N638-0>
JeblaCot=0T
Je92683:-012
0, 215422 =-03
Je#T13237-C)H
va12312:2-03
VeDdTT=1)

0.0J00z+024

[ r . { —

4= 0.2Q00:+C3
TM= 0.10002405 ISTOP = 1
3M= 0.1000:2+06 :PS= 0.12:-09

0.1000e-01 0.10002+00

0.0000E+400 0.0000C+09

0.15098+u3  0.8)00c+02

0.00005¢00  0.0v00d=+00

TRuNSCNORM)  NORM:XNCRM LPP.RZS.

0.190002+01
(.432242400
1.212642400
01264295400
Vel39442-01
G.6T76452-01

0.TTEQ9E-D2
0.232608-92
0.492752-03
.111652-902
G.262382
Uae58423¢
0.13321:2

0.100032+02
06632242401
0.2126%£+01
3.12642732+01
DeT792445+0)
JawTha52+07
0.,22308E+00
J«77303:-C1
0.203635-01
Jes92755-02
Je1115656-02
)e262932-03
)e58622:-04
Ja13331:-0¢
043119562-03
5e715132-06
1.16181E-00
Je372765-017
N.3277171=-03
Ce22123:.-03
2.111356%-02

0.20308E+02
V.1353€E+02
0.728302402
0.2413424)2
1.176575+492
G.126525+92
N.1227T0%+02
N.13336E+02
J.1eThREeC
0.120025402
Nel15431F5+402
0.174515+402
Vel8N2ES#02
0.182303%+92
0.137392+02
G.13339:2+402
Je137162¢92
N.20c413+02
0.120592+02
0.115%22+0¢




~

0.177832+00
2.316235+00
0.56234E+00
0.10000£+01
0.177832+01
0.316232+01
04562342 +01
0.10000E+02
0.177832+02
0.31623:+02
0.56234c5+02
0.10000E+03
0.17783c+03
0.316232+03
04562342403
010000E+04
0.17783E+04
0.316232+04
Ue56236z¢06
0.10000c+05

UeTo6372-06
0.132722-93
0.236022-03
0.413722-03
G.746372-02
0.13273:-02
0.236025-02
0.41372:-02
0.74637:-0<¢
0.13272:-01
0.2360¢.-01
0.413727-01
0.764637:-01
Ge13272240¢
0.23602:-+00
0.419722+00
0.746372400
0.13273:2+01
G.2%0027 441
0.41372:z+01

1e26382E¢010
T.123258+09
J4T12€38-01
Nea42E0E-01
Ne26639F-01
Je123B2E-C1
N.481032-02
0.13568:-G2
Je33178E-¢3
VeTe567E-04
Jel7624c-04
J.381£3E-05
0.85217:-06
2.135587&-06
Je4643272-07
0.39093:-03
1.23189¢e-038
1.69%9%:-073
2.12791¢-09
Ne63j3G42-10

0.431245+400
0.212925+00
0.12302€+00
0.75446E-01
0.45674E-01
0.22409E-01
0.8306632-02
0.2364218-02
0.572712-03
0.128722-03
0.30095£-04
0.659205-05
0.16721E-08
0.338102-06
0.76517c-07
0.17106=-07
0.40028z-08
0.861352-09
0.22080E~-09
0.74388:2-10

Ne43126E+01
0.2129232+01
0.123025+01
0.7664554+00
0.456T4E+00
0422403E+09
0.33064%5-01
0.23421c-01
9.57271:-02
D.12872E-02
0.300952-03
0.65329E2-04
0.14721E-04
0.338310€E-05
0.765175-06
Je171062-06
0.40028£=-07
J«86135-03
0.220892-03
0.764388:-09

[ f { [ (. ( r— - [ (I
{TcoLocge): LCRCA 0-93
M= 6 XNGKEM=0,10-+402 IPCH= 0 4= 0.2000E+03
I0UTS = 17 TO= 0.1000:+30 NT = “ TM= 0.1000%+05 ISTO° =9
= I0UT = -] 30= N.,100G3-22 NE = 6 3M= 0.1000c+06 ZPS= 0.19¢-03
SIG = 0.1670&-01 0N.5J000E-01 GC.20008+00 0.33302-01 0.1003E+09
0.5000E-G1 0.,0000E+C0 0.CJ00e+00 0.0000E+00 0.0000E+GO
H = 0.4000E¢02 0.1202:2+#02 0.50032+402 0.2000€+03 0.80002+02
0.0000£+00 0.G0U002+0) D.CJ0J:+00 0.0000E+03 0.0000:+0)
TAUCTO:TM) TIMZIC(32C) TRANS TRANSCNORM)  NORM=XNORM APP  RES,
0.10000E+00 0.641972:-04 D.579312+00 0.106006E+01 0.10000E+02 0.23872:2+93

0.20359€+93
0.135552+02
0.737342+02
0.36350E+02
0.1377T7E+02
0.12716E+92
0.116435E+02
0.121525+02
0.13132E4902
0.14665E+02
0.15014E+02
0.16083€+02
0.168775+02
0.17315:+0902
0.17905:+02
0.136672+402
0.18826E+32
0.20093c+02
0.19031c+02
0.15039:+02




{TcoLoo0P:

LORCA v-10

M= 6 XNIRM=0.1024¢32 IPCH= D] A= 0,2000E+03
iouts = 17 TO= 0.1000:2+40C NT = B TM= 0.10005+¢05 ISTOP = )
- 00T = 6 30= 0.10002-02 N8 = 6 8M= 0,1000E+06 :P5S= 0.10£-09
SIG = 0.1670E-01 0.500)2-01 0.2000z+09 0.1000c-01 0.1000E+00
0.50008-01 G.CJ002+00 O0.CDODE+NO 0.C000E+00 0.00005+CO
H = 0.40006+02 0.13005+02 0.5900£¢02 0.2000£+403 0.8000%+02
0.GU0O0E+090 G.0Ju0E+0d 0.0000c+0) 0.0000E+00 0.0000€+00
TAUCTO:TM) TIMZC(5:0) TRANS TRANSCNORM) NORMEZXNORM APPL.RZS.
0.10000E+00 0.4139723-04 I.57896£+00 0.10000€+01 0.10000E+02 0.238939:+02

0.17783E+00 0.74637:-06 0.250265+00 0.632253+400 0.432256+01 0.203102+02
0.316235+00 0.13273:-02 9.12316E+00 0.21272E400 0.212725+01 0.13591E+03
0.56234E+00 0.236027-03 0.71964E-01 0.124305+400 0.126430E+01 0.728302+02
0.10000E+01 0.419723-02 0.463366-01 0.800333-01 0.80033E+00 0.3413642+D2
0.17783E+01 0.746375-02 9.27825E-01 0.48060E8-01 0.48060E+00 0.174302+02
0.316238+401 0.13273:-02 2.13209€-01 0.228163-01 0.22816E+00 0.12432E+02
3.56234E+01 0.236023-02 0.453736-02 0.783808-02 0.78380%-01 0.121328+02
0.10000E402 0.41972:-02 N.116G3E-02 0.,201993-02 0.20199E-01 0.137445402
0.17783E+402 0.746372-02 0.26117:-03 0.45110£-03 0.45110E-02 0.15766E+02
0.316236+02 0.13273:-01 0.56673:-04 0.97896E~04 0.97896E-03 C€.175542+402
0.56234E+02 0.23602¢-01 0.135636-064 0,23436:-04 0.234366-03 0.17839E+02
0.10000E+03 0.41972:-01 0.303645-05 0.524672-05 0.524475-04 0.18736E+402
0.177836¢03 0.746375-01 2.T7T11718-06 0.122932-05 0.12293£-04 0.130603402
0.316235+403 0.132732+00 0.16376E-N6 0,29322£-06 0.293225-05 0.13056E+02
0.562345+¢03 0.23602:+30 2.39503:-07 0.,682405-07 0.682608-06 0.13336:2+02
0.100005+04 0.41972:+400 D.312063-03 0.15753E2-07 0.157535-06 0.1970G8+22
0.17783:+406 0.76637340C 0.204985-08 0.354053-08 0.3564055-07 0.20441E+02
0.31623E+046 0.13272:401 0.460272-09 0.735173-09 0.79517F-08 0.212025+02

0.56234E+04
0.10000c+05

0.236022+01
G,e19729+401

0.302202-19
0.163262-10

0.15583€E-09
0.28215z-10

D.15583£-08
0.28215£-09

0.24031E+92
0.28830z+02




i

[ r r— [ r {
(TCOLOOP): LoRrRCs D-11
M= 6 XNOR"M=).10:z402 IPCH= ]
10UTs = 17 TO0= 0.10002400 NT = 4
10UT = 6 80= 0.1000E&-32 Ng = 6
$I6 = 0.1670€-01 0.5000:-01 0.,2000€+09
0.50008-01 0.0000:+00 0.00005+00
H = 0.4000E+02 0.10005+¢02 0.10002+03
0.0000E+00 0.00002+00 0.0900:+00
TAUCTO:TM) TIMEC3:20) TRANS
0.10000E+00 0.419723-04 02.57993C+00
0.17783E+00 0.76637==04 2.243998+00

0.31623E+00
D.56234E+00
0.10000E+01
0.17783E+01
0.31623E+01
0.562342+01
0.10000E+02
0.17783E+02
0.31623E+02
0.56234E+02
0.10000t+03
0.17783%+03
0.31623c+03
0.562342+03
0.10000E+04
0.17783c +04
0.31623c+04
0.56234Z+04
0.100002+05

0.132735-93
0.25602:-02
0.19722-93
0.746372-03
0.13273E-02
0.236722:-02
0.41972:-02
0.74637°-02
0.13272:-01
0.23602:--01
0.41972:-01
0.74637:-01
0.13273:-+00
0.236022+00
0419722400
0.74637°+0C
0.13273:2+01
0.23602.+401
0.41972:401

7.12370€E+00
UeH9T721E-01
).39213E-01
J.213C5E-01
J.11322€-01
J.535385F-02
4.199728~02
0.556313c-03
0.,127495-03
0,27365t-04
0.364252-05
0.114T70E-05
2.25925%-06
0.52335¢=-07
D.112825-07
0.25079:2-03
N.560€25-03
H.,11092E-07
0.33360:-11

A= 0.2000£+03

TM= 0.
3M= 0.1000£+0¢

0.3330E-01
0.0000E+00

0.2000E+03
0.0009E+00

TRANSCNORM)

0.100005+01
0.429302+400
0.213268E+400
0.12€232+00
0.67725E-01
0.37758€E-01
0.20384c-01
0.96529¢c-02
U.34436E8-02
0.97957&-03
0.21982£6-03
0.4T218E-06
0.97288£-05
0419777£-05
0.63148E-06
0.91270E-07
0.19452E-97
G.43226E-08
0.93213:2-09
0.19125%-29
0.14370%-10

1000E+05

0.1000£+400

0.0000E+00

0.8000E+02
0.0000€E+00

NORMEXNORM

0.100005+02
Dew29330E+01
0.21328&+01
0.12023e+01
0.6T725E+400
0.37768E+00
0.20384E+00
2.96529:-01
0.3644365-01
0.97957:-02
0.21982€6-02
0.47218F-03
0.97288:2-0%
0.,19777E-0%
0.43148E-05
0.91270€-06
0.19452E-06
0.%3226E-07
0.93213%-08%
J.19125%-08
0.16370:2-093

I[stop =19
PSS

= 0.10£-09

APP.RZS.

0.23823c+33
0.204525+03
0.135185+03
0.75782c+02
0.62526E+02
0.261565+92
0.142392+02
0.97853&+01
0.86531E+)1
0.87001c+91
0.98360E5+01
0.109772+02
0.123312+02
0.138223+02
0.146925+02
0.15901£+02
0.17100E+02
0.173712+402
0.19048E+02
0.209835+02
0.4515€6E+02




(TCoLcoP): LORC4: O-12
M= 6 XNOR™M=0,1C2+)C IPCH= ¢ A= 0.2000£+03
I0UTS = 17 TO= 0,12002+00 NT = 4 TM= 0.10007+40& ISTQP = 0
o~ 10Ut = ) 30= 0.1099:c-02 HNB = 5 8M= 0.1000£+06 <P3= 0.108-09
SIG = 0.1670E-01 0.5000E-C1 0.2000&+00 0.1000E-01 0.1000E+00
~ 0.5000E-01 0.00002+00 (.00G0E+G0 O0.0000E+00 0.0000E+00
H = 0.6000E+02 0.1J)00E¢C? J.1000E+03 0.2000E+03 0.5000E+02
0.0000E+00 0Q.0000E+uu 0.CODUE+*GU  0.00GNE+00 Q.0000E+CO
TAUCTO:TM) TIMZ(S:0) TRANS TRAWNSCNGRM) NORMZXNORM APP.RZS.

2.10000E+Q0
Ye1T783E+0Q
J.316232+00
0.562342+00

De61972:-06
0.74637:-0¢
0.132732-03
0.23602.-03

2.58007E+00
Vet 3EATHC)
Je12375840)
7e¢5374562-01

£.100002+01
0.642302:2+00
0.213382430
04120262400

0.10700E+02
J.42902€+01
0.21333E+01
0.12026E4+01

N.23816:2+03
D.20656:2403
N.13507£+02
UeT37525402

0.10000E+01 0.419723-02 0,.392058-01 0.675873-01 3J.6758T7E+00 0.426252+02

~ 0.177836+01 0.74637:-02 9,22157E-0G1 0.381963-01 0.38196£+09 0.2382284+02
0.31623:+01 0.13273%-02 9.121056-01 0.20869:-01 J.20869E+0) 0.13883£+402

0.562362401 0.236023-02 0.57074:-02 0.98392£-02 0.983927-01 0.95811¢€+01

~ 0.100005+402 0.41972:-02 0.1966408-02 0.33858c-02 0.338552-01 0.879332+491
0.177836¢02 0.746372-02 J.53139:-03 0.91608E-93 0.31608€-02 0.91757:2+01

0.31623E+02 0.132733-91 5.11106:-03 0.191433-03 0.19143€-02 0.108752402

-~ 056234E+402 0.23602:-01 0.233455-04 0.397283-06 9.39728:-03 0,12378:+02

e 0.100002403 0.41972:-01 0.465632-05 0.802805-05 0.90280E-0% 0.140552+02
i 0.17783E+03 0.746373-01 92.9A783E-C5 0.166862-05 016686204 0.1549B£¢02
% 0.31623E+03 0.13272:+9C 1.213565-06 0.377482-06 0.37748:-05 0.16058:+02
) 0.56234:3+03 0.23602:400 0.«7691£-07 0.818712-07 0.81871%~06 0.17038£+02
B 0.10000E+04 0.41372:+00 2.10376E-07 0.17888E-07 0.17883€-04% 0.138032c+92
} D«17783E+04 0.74637:+0C 0.23363:-03 0.60287:-08 0.¢02875-07 0.18729C+02
0.316235+404 0.13273:2401 0.50987E-03 0.878372-09 0.878975-08 0.198)€E+02

0.562345+04 0.236027+91 .122065-03 0.21032:-09 74210326-03 0.19632E+02

~ 0.100002+05 0.41572:+401 0.163£3c-10 0.290702-10 3429070303 0.28226£+40¢



{TCOLCJIP):

M= o XMIRM=3,10:0
I0UTsS = 17 Te= D.18072
I0UT = o 3¢ = J.109C
SI5 = 0.1670&-01 0.5000%
0.5000E-01 0.0000¢

H = 0.4000E+02 ©.1J)00¢

0.0000E+90

TAUCTO::TM)

0.10000E+00
0.17783E+00
0.31623E+00
0.56234E+00
0.10000E+01
0.17783:+01
0.31623E+01
0e562345+01
0.100005+02
D.17783E+02
0.316232+02
0.56234z+02
Ue10000:+03
117783z+03
0.316238+03
0e56234E+03
0.100002+04
D.177832+0¢4
De316233+0¢
Dae5622ai+0b
0.10000:+05

LURCH 2-13

5.0000¢
TIME(S=0)

0.¢1972:-04
0D.74537:-04
0.132732-02
0.23602%-92
Gae@w13728-93
0.766372-02
G.1327:2:-02
0.236027-02
V.61972%-02
0.746375-02
0.13272:-01
0.236027-31
Q.ael372:-01
0 Twh37:-01
0.132732:+00
0.23602:40C
0.419372:-+0¢C
J.T4637:+4)0
Ce13272:-+01
G.23002 +01
Joalifz+0l

}.580C3t+00
D.243ESE+00
Je12373E+C)
Je539743€-01
Ue32200E-01
Je22130E-41
J.113€61E-01
Je555825:-02
1e19571¢-02
D.35506E-03
Je12613£-03
0e272332-06
Je353012-05
1.11321£-05
1.267C0:~05
J452456£-07
J.11273:2-07
76250218-0°
je53353:7-03
1.123032-03
1.267837-17

(. [
+02 IFTH= 2
_+ Q¢ NT = &
i=J2 NE o= &
=01 0.2900E4+00
+00 O0.GJ0VE+GD
32 0.loug+03
+00 0.000JE+ND
TRANS

Az 0.2000E+03

TM= 0.10005+0¢
a8M= 0.10003+06

0.1000€-01
0.0000E+00

0.1000E+03
0.C00JE+CD

TRANS(NORM)

1.100002+01
0.429002+00
0.212392+490
0.120242400
0.675772-01
0.381572-01
¢.206202z-01
0.362545-02
0.337382-02
0.95633c-03
0.217446:-93
0.46948:2-06
0.96540:-95
0,19516:-05
0.625312-06
0.90638:-907
0,19433£-07
G.43134:-08
0.91987&-99
0,21209:-05
0,6427322~10

0.10002+00
0.0000E+00

0.8000%E+02
0.0000E¢00

NOIM=XNORM

0.10000€+02
0.42300E+01
0.21323€+01
0.12026%+01
Je6T537TE+400
N.38157€+00
0.20620E+00
0.962545-01
0.337385-01
)e95588:-02
0.217443%-02
Na6943E-03
0.96540E£-04%
J«19516%-04
Je.625P15-03
1.30698E-06
04194338-05
0e63134£-07
0.919%87¢-03
0e212092-08
Je427325-03

IsT
P

go = 2
= 0.106-09

APP.RES.

0.238152+402
N.204572403
$.13506E+03
0.75760E+02
0.42632:2+02
2.238523+02
0.14038c+02
0.981512401
0.832123:+01
0.886327+01
J.93134:+01
0.11020€+02
0.12335z+02
0.139456402
U.148212402
0.159903+02
0.171092+02
N.178342+402
0.19215£+02
0.,195328+02
G.21i832E+02




1:.\ (‘.‘

(TCOLUaP): [N )
M = [ XN JEH=0, 1":
igutTs = 17 To= 9all0ul
itut = ) 0= d.100C0:
SIG = 0.1970E-01 Tty
Je50ulE-Cl u.L)*JE

Moo= C.4008+02  Co109)0

BERVID D R LR V]

TaUu(rn 1)

JoiG00JIZ €00 Jaal
1.177225+06) D oT7-
Je319257¢05 wu.l32
Je3625-7%0U
Je1090uz+il
Jeil783-+01

1e31623:+01 hal?
Ved623w-r01  wach

0102002402 Uasi3

Je177335¢02 v.Tx
Je3lociu+0s 0.1
Jedb621a7+¢02 0.23
Je100032+03 v.al
UelT77832+¢03 CL7w
Je315623:¢03 0.1
Ged623wz*+03 1,23
9.10003-¢04 .ol

Del77255¢04 047+
Je3lo23:¢06 Ll
Jed0l36% 00 Je22

Je1002822403 vl

Yeu Gl

il -0)
GTiz-1e
'\7 -

JE

272 1-32
6)d.=32
312.-50
£37:=-978
Jrii-ul
£ =31

srei=ul
53T--ul
272:+0(
Gyc.+nC
272 +)C
[ SR AVET
2720401
cJy2itil
Cle.+)i

y,

+ 0

'
J

« 257Ut

e

Ce20UNECDD
B.CaGiTedn

IR RVIVEVR AR S

PR DR I SV

BRI A
Sa 1G]
SISz

Tal20142-01
se117F
Jedd b5 =02
Tel321 3

1z-01

-02
«3% 00303
ai?363:-03
3024057 -0
enZliZli-03
«12323°-405
.')h';[‘:‘.
3301070

.11515.-07

e

DGR W

P.32% -1

[ [ r f [ |

a= (.2000z+02
TM= 0.1003=+35 I3T0OP = )
M= J.10002+064 IPS= 0.19:-9)

0.10035-01 0.1000E+00

C.000NE+CH 0.0000E*+")

C.T000UcE*n2  NLEICITND

0.0000E+0) 0.0000€E4+CY

TRRINSONIPM)  NCRMRXND2M APP L RS

J.100002¢01
Je6291174)0
C.21335-+90
0.12026%¢20
CabTEab =01
=91

e3755%
Bed0235

9237
D.364109
Uel3103
0.26043:2-902
UJ.521a5 =04
G,10730N7-04
N,21246:=-2¢
Ue434202-06
0.948562-07
0,20025:-07
(ebw3nwl:i=-N8
G.9+4S02-09
J.21%025-939
G.233006%-10

0.10009E8+02
Jew2311Ce01
J.213252401
JelZg 24401

JebThast *0?

2.374'9C*03
14202535407
J.?GZQT.—OL

Jedal67:-01

0.10103%-01
NTe26369:-02
e321657-03
27.10732:-03
e212660-0%
Tae3420:-05
deFa 86705
Je20025:-06
je6342-=07
V.34430:-023
Jel215632-03
Ne3d3i64--03

3.238182+02
12063224032
J41325107+03
LLT3T562402
Le615322492
D, 240067472
2el193%z-492
G.100375+3¢8
1.572062¢)1
f.B62523491
0.52036:2401
Uael02wued
0.11533%492
De13159c402
0.101325492
t.154365492
TL157T0Z402
N,175585432
0.1887£:492
Vel31307402
0.230533+9)2




ANEXO N® 2.-

CURVAS TEORICAS CORRESPONDIENTES AL AREA

DE OLOT.




AREA DE OLOT

=2
10
w

100 -
200 -
200 -
100 -

100 -
100 -
100 -
200 -

(ohm.m)

40
60
30
150
300

(ohm.m)

40
60
30
150
300

(ohm.m)

40
60
30
150
300

=
]
o

o)
~~~
3

100
200
100
100

200
100
100
100

h (m)

200
200
100
200

(ohm.m)

40
60
30
150
300

(ohm.m)

40
60
30

150

300

(ohm.m)

40
60
30
150
300

o e .



(=

(=

100
100
200

50
200

(ohm.m)

40
60
30
400
150
300

(ohm.m)

40
60
30
400
150
300

(ohm.m)

40
60
30
400
150
300

Areniscas
Margas
Evaporitas

Calizas

100
100
200
100
200

(ohm.m)

40
60
30

400

150

300

(ohm.m)

40
60
30
400
150
300

(ohm.m)

40
60
30
400
150
300



CASO C

=4
]
(%Y

o3
3

60
250
150
100
200

250
150
200

250
250
100
200

(ohm.m)

300

50
100
400
150
300

(ohm.m)

300

50
100
150
300

(ohm.m)

300

50
100
400
150
300

2
10
N

o 3
3

100
250
150
100
200

100
250
150
200

100
250
250
100
200

(ohm.m)

300

50
100
400
150
300

(ohm.m)

300

50
100
150
300

(ohm.m)

300

50
100
400
150
300



100
250
150

250
250
100
100

(ohm.m)

300

50
100
300

{ohm.m)

300

50
100
400
150
300

{ohm.m)

300

50
100
300



CASO D

h (m)

300
200
200

(ohm.m)

50
100
150
300

(ohm.m)

50
100
150
300

(ohm.m)

50
100
150
300

(ohm.m)

50
100
150
300

300
100
200

300
100
100

2
10
o)}

o2
~~
3

100
200
100

(ohm.m)

50
100
150
300

(ohm.m)

50
100
150
300

(ohm.m)

50
100
150
300




{TCOLOOP):

M= 5

I0UTS = 17

I0UT = 6

SIG = 0.2500€~
0.5000E~-

TAUCTL : TM)

0.10000E+00
0.17783E+00
0.31623E+00
0.562345+00
0.10000E+01
0.177832+01
0.31623E+01
0.56234E+01
0.10000:2+02
0.17783c+02
0.31623E+02
0.5622362+402
0.100008+03
0.17783£+03
0.31623E+03
0.562345403
0.10000¢Z +0¢
0.17783£+04

0.1000E+03
0.00002+00

{ {
oLaT oa-1
XNJRM=3.102+02 IPCH= ]
TO0= 2.100C2+00 NT = 4
80= J.10005-02 NE = 6
01 0.16708-01 0.2339:-01
01 0.0000Z+007 0.0000E+00
0.20002+03 0.10005+03
0.0000c+00 0.CO000E+00
TIMZ(5:20) TRANS
0.628322-24 1.39925:2+09)

0.111722-43
0.13859:z-02
0.35332:-02
0.62832:-03
0.11173:-0¢
0.19866:-02
0.35332.-02
0.628327-30¢C
0.11172:-01
0.19€69:~-91
0.35333:-01
0.628327-01
011172400
0.13805-+0UC
0.35333:.+90¢C
0.62832:-+00
0.11173:+01

J.454522+00
Je2127KE+090
1+862€693E-01
0.28151E~01
0.300588~-02
9.205€63:-02
Je534175-03
3.113628-C3
0.23329z2-04
D.41211€-05
0.706522-04h
0.1038282-0¢
0n.171797:-07
}e359C45-0n
0.760645E-09
0.11144E-09
04333128-12

{ ( [ (. I
A= 0.2000:2+03
TM= 0.1000E+4G5 ISTQOP = 3
3M= 0.1000E+06 :P53= 0.10&-09
0.6660€-02 0.3330E-02
0.0000E+00 0.0000:+00
0.1000E+03 0.8000E+02
0.00C00E+00 0.0000:+C0
TRANSCNORM)  NORM&=XNORM APP.RES.
0.10000E+01 0.10000€+02 0.399422+402
0.505445400 0.505644E+401 0.37635c+02
0.236603+¢00 0.23660FE+401 0.368055+02
0.959352-01 0.95935€+00 0.37927&+02
0.31305E8-01 0.313055+400 0.416122+02
0.89027€-02 0.890275-01 0.63332E+492

0.22872E-02
0.59402£-03
0.1322648-03
0.25943E-04
N.45828E-05
0.78612E~06
0.12052E-0¢
0.19791E-07
0.39926€-08
0.84565%-09
0.123322-09
0.370445-10

0.22872F-01
0.53402£-02
0.13224E-02
0.25943c-03
J.45828E-04
}.786126-05
7412052E-05
2419791€-05
0.39%26E-07
7.345655-08
0.12392¢-08
0.37044E-09

0.65038E+02
0.45T192402
0.493562+492
0.57110E+02
0.702045+02
0.87530E+02
0.11732E+02
0.1500645+93
0.16717£+03
0.180282+02
0.268522+03
G.212972+03




" { (- = 1 { t— 1 { 1 t 1 (O S
—~

(TCoLOarPyY: OLIT 4-2
~

M= 5 XNORM=4,102+432  IPCH= 9 A= 0.2000¢+03

I0uTs = 17 TO= 0U.1000E420 NT = 4 TM= 0.10003+05 ISTOP = 9
- 10Ut = 6 30= 92.1600:2-92 NE = 6 B8M= 0.1000E+06 <SPS= 0.10E-09

SIG = 0.2500E-01 0.15677€-01 0.3330%2-01 0.66605-02 0.33308-02
-~ 0.5000E-01 0.0000c+00 0.0G000E+00 0.0000E+00 0.0000:+09

H = 0.1000E+03 0.1900:+03 0.10005+03 0.10003+403 0.80005+02

0.177832+02
0.31623c+02
0.562342 402
0.10000z+03
0.17783E+03
0.31623E+03
0.56234c+03
0.10000c +04

0e11172:-01
0.198697-01
0.35332:-01
0.62832.-01
0411173:40¢
0.13869:+00
0.35332:+40(
De62832:-+40¢

Ue20245E-04
Ne34573E-05
J.58385¢-05
0.86647c-07
Uel6826z-07
0.29400£-03
J.089415-09
1.18396E-03

0.22531:~04
0.384812-05
0.649742-06
0.96202€-07
0.16510z-07
0.32717:-08
0.76120E-09
0.17133:-09

0.22531£-03
0.38481E-04
2.5664974%-05
0.96202E-06
0.16510E-06
Ue32717E-07
0.76720£-03
0e171335-03

~ 0.0000£+00 0.00002+400 0.G007Z+00 0.00005+00 0.0000£+400
TAUCTO:TM) TIMZ(32C) TRaNS TRANSCNORM) NORMu=XNORM APP.RZS.
~
0.100005+00 0.628322-04 0.39860:+409 0,100002+01 0.100005+402 0.401223+02
0.17783E+00 0.11172:-02 9.455328+07 0.506705+00 0.50670E+01 0.373685+02
0.31623£+00 0.13869c-03 J.21188E+00 0.23579c400 0.23579€+401 0.37157E+402
0.562342+400 0.35322:5-03 0.847136-01 0.942755-01 0.942755400 0.38957£+02
0.100002+01 0.628327-03 g 277556-01 0.30887€-01 0.30387E+00 0.420245402
-~ 0.17783E+01 0.111723-02 9.83331:-02 0.932913-02 0.93291F-01 0.62146E+02
: 0.316236+01 0.195869.~-02 0.23U83E-02 0425694502 0.256965-01 0.421483+02
0.56234E+01 0.35333:-0z 0.55920¢-03 0.622318-03 9.622315-02 0.642392402
~ 0.10000c+02 0.62832:-02 9.11502:-03 0.128905~03 N.12300£-02 0.50509E+02

0.62877€+02
0.78991c+02
0.99430£+902
0.13645E+03
0.16941£+402
0.19191£+903
0.192647E+93
0.29636E+4012




(TCOLOQP)Y:

M= 5

I0UTS = 17

I0UT =

SIG = 0.2500€-
0.59%00€~

TAUCTG : TM)

0.10000E+00
0.17783E+00
0431623E+00
0656234£+00
0.10000E+01
0.17783E+01
0.316232+401
Ue56234E+01
0.10000E+02
J.177832+402
0.31623€E+02
0.56234E+02
0.10000c+03
0.17783c+03
0.31623E+03
0.56234E+03
0.100002+0¢
0.17783E+04

0.1000E+03 0.
0.0000£+00

0.11173¢-03
0.13869¢-03
0.35333%-05
0.62832z2-92
0.111725-02
0.198A6:--02
0.35333:-0¢
0.62832:-02
0.11173:2-01
0.19869:-01
0.35333¢-01
0.62832:-01
0.111722+0¢
0.198697+400
0.35333:+00
0.62832:+400
0.11173:+01

1. { { [
QLAT a-3
XNOR4=0.1C0=+32 IPCH=
TO= 3..000zZ+"0 NT =
80= 0.10060z-22 NE =
01 0.15670uc-01 0.3320-01
01 0.02005+00 0.0000z+0G0
2UGJ92+03  0,2000E8+05
0.0000c+0) 0.CU0CT+D0
TIME(35C) TR4NS
0.62832z-04 De393212+400

Je454538400
14212732+00
0.36262E-C1
J.28157E-01
1.78585E-02
0.138032~-02
D.545552-03
J.13303e-03
043156320«
0.60277£-C5
0.10624E-0C5
1.16323E-06
0.25672e-07
0.468538-08
N.74394E-09
0.35590&-19
0.278310E-10

r f { r { (- {
8= 0.20002+03
TM= 0.1000E+¢95 ISTOP = )
8M= 0.1000E+06 £PS= 0.19:-09
0.6660c-02 0.3330E-02
0.0000E+00 0.0000E+00
0.,1000E403 0.80002+02
0.00005+00 0.0000£+00
TRANSCNORM) NOURM:XNORM APP,RES,
0.10000E+01 0.100005+02 0.39954c+402
N.505532400 0.50553:+01 0.37615E+02
C.23657E+00 0.2365TE+01 0.36819€+02
0.959305-01 0.95930F+00 0.379322+02
0.313132-01 9.313135+00 0.41404E+02

0.87360£-02
0.22023:~02
0.60781:-03
C.15461:-03
0.35101£5-04
0.67033£-05
0+11819E-05
0.18719E-06
0.285492-07
0.52105£-08
0.33289¢€-09
0.10642:5-09
0.309342-10

0.87360:-01
N.22023%-01
0.607812-02
Ge.15461€-02
0+35101£-03
0.670322-0¢
0.11819E-04
0.18719¢-05
De.285649z~-06
0.521058~07
.83289¢-08
0.10642E-03
J.309334E-073

0.465612492
0.67378E+02
N,649732+402
0.,6442816+402
0.464392+02
0.564368E+02
Ve6661T7E+02
9.874395+902
0.117505+03
0.13998%+03
0.18213€+02
0.275092+03
0.26018%+03




{TCOoLOOP}: OL3T a-4

M= 5

XNORM=0.10c+¢92 IPCH= Y A= 0.2000€+03

10UTs = 17 T0= 9.10005+00 NT = 4 TM= 0.1000£+05 ISTOP = @

I0UT = 6 80= 0.1000z-u2 NE = 5 8M= 0.1000E+06 =PS= 0.19E-09
é SI6 = 0.2500E-01 0.1670&-01 0.33305-01 0.66605-02 0.33305-02
% 0.5000E-01 0.00005+00 0.0000£+09 O0.0000E+00 0.00005+00
¢
? H = 0.2000E+03 0.10005+03 0.10005+03 0.1000E+03 0.80002+02
: 0.0000£E+00 0.000G0%+00 0.€9002+00 0.0000E+00 O0.0000E+00

TAUCTO:TM) TIMEC20) TRANS TRANSCNORM)  NORM=XNORM APP,RES,

0.10000€+00
0.17783E+00
0.31623E+00
0456234E400
0.10000E+01
0.17783E+01
0.316232+01
0.56234FE+01
0.10000£+02
0.17783E£+02
0.31623E¢02
0+56234E+02
0.10000E+03
0.17783E+03
0.31623E+03
0.56234E+03
0.10000E+04
0.17783E+04
0.31623c+04

0.62832E-04
0.11173:-32
0.1986G62-92
0.35333:-02
0.62832z-02

0.11173:2-92
0.1986%9:-52
0.35333:z-902
0.62832=~02
0.11173:-01
0.19869:-01
0.35332:-91
0.62832:-01

0.11173:=490
0.198692+0¢
0.35333z+00
0.628322+0C
0.111732+91
0.128692+01

7.3983706%5+00
V46057400
Ve20528E+04
J.3336428-01
0.29393E-01
J.89324€-02
Je2643583:-02
3453306c-03
Jels2112-03
D.27373%-0¢
J«+8929€-05
Je334555~-06
1.123272-05
0.197602-07
J.39353E-08
1.69174E-09
34513272-10
Je40732E~10
J.36385%-11

0.10000¢£+01
U.6497312+00
0.228522+00
0.93287¢&-01
0.32711:-01
0.100052-01
0.27103:2-92
0.701942-03
0.15812:z-93
0.31020:-0¢4
0.54329:2-05
0.92857:-06
0.13727:-9¢

0.22020:z-07
0.43791:2-08
0.7696T7E-09
0.57108:-10

0.645287¢E-10
0.96116%-11

0.10000E+02
0.49731E+01
0.228525+01
0.93287E+00
0.32711€+00
0.10005€+00
0.27103€-01
0.701062-02
0.15312€6-02
0+31020£-03
0e543295-0¢
1432857E-05
0.13727:-05
0.22020E-06
0.43791:2-07
0.769675-08
0.57102:-09
J.45387€E-03
0.361165-10

0.400785402
0.491302+02
04398382+02
0.39548E+402
0.395712+02
0.39671E+02
0.,404042402
0.40588£+402
0.43611E+02
0.50593z+02
0.62633c+02
0.78325c+02
0.1075615403
0.13978E+y2
0.157264£+03
0.192013:+02
0.41671E+02
0.186077+402
0.20055e+02




g
[
£

- 1 o0 ( [~
(TCOLOOP): JL3T A-5
M= 35 XNJRM=0.16:+402 IPCH= 9
Io0UTs = 17 TO= 0.100G2+90 NT = 4
I0UT = 6 80= 0.1002:-32 Ng = A
SIG = 0.2500E-01 (©.1570£-01 0.2330£-01
0.5000€-01 0.0000E+00 0.0000E+00
H = 0.1000E+03 0.10C0F+33 0.1000E+03
0.0000E+Q0 0.00CGOE+(¢) 0.0050GE+00
TAUCTO:TM) TIME(S:IC) TRANS
0.10000€+00 0.62832c-04 0.33360E+00
0.17783E+00 0.111738-03 0,455315+(9)
0.31623E+00 0.19869:-02 0.21189¢+00
0.56234E+00 0.353335-05 0.364716E-01
0.10000E+01 0.62832:~032 0.27737€-01
0¢17783E+01 0.111733-02 U0.835925-02
0.316232+01 0.198692~02 9.23039£-02
0.56234E+01 0.35333:-02 ).564035-013
0.10000E+02 0.62832:5-~02 0.11771%-03
De17783E+02 0.111735-01 0.21114:5-04
0.316232+02 0.19B695-01 2.36294:-05
0.562342+02 0.353323-01 9.61553:-04
0.10000€+03 0.62832:-01 0.31222:-07
0.17783E+03 0.11172:+0C 0.153€1z-07
0.31623E+03 0.19869:+00 0.28965:-03

0.56234£+03
0.10000c+0¢

0.35332:445¢
0.62832:+090

).526825-09
0.100652-03

1 r— { - (1
A= 0.2900€+03
TM= 0.1000£+05 ISTOP = 2
AM= 0.1000£+06 EPS= 0.10E-09
0.6660E-02 0.3330€-02
0.0000E+00 0.0000€E+00
0.2000E+03 0.8000c+02
0.0000E+00 0.0000E+0D
TRANSCNORM)  NORM=XNORM APP.RES.

6.10000z+01
0.50669:2+400
0.235805+00
0.942762-01
0.308672-01
0.930242-02
0.256292-02

0.627582-03
0.13099:-03
0.23496:-04
0.40390:-05
0.68498=2-06

0.10153E-06
0.177625-07
0.31232z~-08
0.58627:-09
0.11201:-09

0.10000E+02
2.50669E+01
J.235802+401
0.94276E+00
J.3086TE+00
0.930242-01
04256296-01
0.627685-02
0.131799%£-02
0.234964E-03
0.403905-0¢
0.68498E£-05
0.101532-05
.177625-05
1e312328-07
3.58627%-03
0.11201c-08

0.6401212402
0.37376:2+02
0.37165E8+02
0.38956E+02
0.42053€+92
0.6422452402
0.642229:2402
0.43966:402
G.49706c+02
0.61113c5+02
0.764522+02
0.960262+02
0.1315632+403
0.16135c+02
0.19702c+03
0.23027=+02
0.265382+92




- ERTEEN A A e G T — A R e | [
(rcoLoor): OL3IT a-6
~
M= 5 XNORM=0.10=2402 IP(CH= 0 A= 0.2000€+03
IOUTS = 17 T0= 0.1006c+20 NT = 4 TM= 0,1000E+05 ISTGP = 0
- I0UT = S 80= 0.1000:z-02 NE = 6 3M= 0.10005+0& =P3= 0.10E-09
SIG = 0.2500E-01 0.1670E-G1 0.3330£-01 Q0.6660E=-¢2 0.3330e-¢2
~ 0.5000€E-01 0.G000E+00 0.G000E+00 0.0000E+00 0.0000&+N0D
H = 0,2000E+03 0.2000£+03 ),1000E+03 0.2000E+03 O0.E000E+G2
- G.0000E+00 2.0000:+00 0.0000€+00 0.0003E+00 0.0000E+00

TAUCTO:TM)

0.10000c+00
0.177832+00
0.31623E+00
0456234£+00
0.10000E+01
0.17783E+01
0.31623€+01
056234E+01
0.10000:5+02
0.177832+02
0.316232+02
0.56234E+02
0.10000E+03
0.17783c+03
0.316235+03
0e562342+03
0.10000c+0%

TIMZ(5Z0)

0.62832:-04
0.11173c-03
0.198692-03
0.35333:z-0:2
0.62832--02
0.11173:-92

0.62832:-02
0.111732-01
0.13869:-01
0.35333:-01
0.62832--01
0.11173:+9¢C
0.19669:+00
0.35332:400
0.62832:400

TRANS

De39B63E+00
Ja64T15E+00
0.20528E+00
Je333€3E-01
0e236T6E-(1
Je30213E8-02
3.23727E~-02
Ce595518-03
Uelal252-03
04293912-04
De565832-G5
0433017:c-06
Je154€37-05
1624403707
Ne43357:-03
7.917225-03
0.225732-09

TRANS(NORM)

0.10000%+01
0.49759£400
0.228445+400
0.93313:-01
0.33023z-01
0.10039&-01
0.26403E-02
0.662682-03
0.15719:-03
0.333755-04
0.62940c-905

0.11019:-05
0.17213:-06
0.27155:-07
0.482472-08
0.10207:-08

0.25119=-09

NORMLXNORM

0.100005+02
0.49759E+01
0.22844E+01
0.93313E+00
0.33022€+09
3.10029E+00
0.264032-01
0.66268%-02
Ue15719€-02
0433375:-03
0.62940E-04
0.11013%5-04
0.172132-05
0.27155¢-06
Je482675-07
0.10207c-07
De251193€-03

APP.RES.

0.40114c+02
0.40117c+02
0.39942E+02
0395415402
0.39180c+02
0.39560¢€¢02
0.61272¢€+02
N.622765+902
0.4379232+02
N.481372+402
0.557303+02
0.698515+02
0.92520¢c+02
0.12155:2+932
0.16741£402
0.15510¢c+02
C.15523:+023




—

A S R S | [ [
(TCOLOOP}: gLaT e-1
M= 6 XNUORM=0,10Z+02 IFCH= 0
I0UTS = 17 TO0= 0.10002+4¢00 NT = 4
10Ut = 5 BO= 0.1000=-92 MNE = 5
SIG = 0.2500€E-01 0.1670E-01 0.2330E-01
0.3330€-02 0.0000E+00 0.GOUVOE+GQ
H = 0.1000E+03 0.2000E+03 0.1000E+03
0.0000E+00 0.0300c+00 (G.GOUOE+QQ

TAUCTO:TM)

0.10000E+00
0.17783:+00
0.31623E+00
0.56234E+00
0.10000E+01
0.17783£+01
04316235+01
0.562345+01
0.10000c+02
0.17783€+02
0.31623c+02
0.56234£+02
0.10000E+03
0.177835+03
0.31623E+03
0.562345+403
0.10000E£+04

TIMECS:20)

0.62832:-0¢
0.11172£-03

0.13869:-02
0.35333c-90:
0.62832:--0:2
0.111732-¢2
0.19869:-0z2
0.35332:-92
0.62832:-0¢
0.11172:
0.19869:
0.35332:-91
0.62832:-y1

0.11173:400
0.19869:+00C
0.35332:400
0.62832:400

TRaNS

De39925E+00
Je4S5452E+00
Je21276E+0GD
De362635-01
2.281605-01
N.30233:-02
7.205112-02
De53033:-02
Je117068:-03
Je224162-04
J+406401£-05
)e53498E-06
0.10593c-06
Je173242-07
De33435:-08
0.72921¢-03
De142775-02

A= 0.2000E8+063

TM= 0.
8M= 0,

0.2500&-02
0.0000E+00

0.1000€+03
0.0000E+00Q

TRANSONORM)

0.100005+01
0.59544:+00
0.236602+400
0.959342-01
0.31315z-01
0.89222z-02
0.229202-02
0.58974:-03
0.13020c-03
0.25372c-04
0.664927E-05
0.772864z-06
0.11780&-06
0.19265E-07
0.37181€-08
0.81031£-09
0.15877=2-09

1000:+05

1000E+06 =PS

0.6660E-02
0.0000€+00

0.1000€E+03
0.0000€E+0GD

NGRM:EXNORM

0.10000E+02
0.505464E+01
2.23660E+01
0.95236E+0)
0,31215€+00
0.39222:-01
0.22920E-01
D+589745-02
0.130208-02
0.253722-03
0e449275-04
0.77284:-05
0.11780&-05
0.19265¢6-05
0.37181e-07
0.81991E£-08
0.15877-03

APP.RZS.

0.39943E+402
0.37635:3+402
0.35806E5¢02
0.37927:2+02
0.413982+402
0.437512+402
0.459656402
0.45956:402
0.49891z+02
0.57930¢&+02
0.711472+02
0.885342+02
0.11912c+902
0.15276:2+02
0.17531E+02
0.185640c£+02
0.21058E+02




[ (. B { IR r r (. r— S B
{(TCOL0GP): JLIT 2-2
M= 6 XNORM=0,1024¢02 IP(H= 0 A= 0.2000€+03
IoUTS = 17 TO0= 0.10002+40G NT = 4 TM= 0.10005+405 ISTOP = 0
- IouT = 5 30= 0.1000:-92 Ng = 6 8M= 0.10005+406 <:=PS= 0.10E=-09
SIG = (0.2500€-01 0.1570:2-01 0.33305-01 0.2500E-02 0.6660€-02
0.3330E-02 0.0G000E+00 0.CO00E+00 O0.0000E+00 0.0000E+00
H = 0.1000€+¢03 0.2000c+u3 0.1009F+03 0.5000€E+02 0.1000E+n3
0.0000E+400 0.0000%+00 0.CJ00E+03 0.0000E+00 Q.0000E+0D
TAUCTO:ITM) TIMZ(S5:-0) TRINS TRANSCNORM) NORM&XXNORM APP.RES.
0.10000E+00 0.628322-04 0.393258+60 0.10000+01 0,10000E+02 ©0.33942:+402
0.17783E+00 Ne454522+00 0.505452+00 0.50545E+01 9.37634E+02
0.31623E+00 04212756400 0.236602+00 0.23560E+01 0.36836E+02
0.56234E+00 JeB562€98~01 0.959367£-01 0.95934E400 0.37927E+02
0.10000£+01 0.62832:-92 0.28158€~01 0.313133-01 0.31313E400 0.6416402:5+92
0.17783E+01 0.11173c-02 3.8301€607-02 0.891413-02 0.39161&-0i 0.4373%g+492
w 0.31623E+4¢01 0.19859:-02 9.20589:-02 0.228952-02 0.228958-01 0.45002£+02
& 0.56236:+01 0.353322-02 $.531765-03 0.591332-03 0.591335-02 0,458685+02
0.100006+02 0.62832%-02 J.117838~03 0.131093-03 0.131096-02 0.49636c+402
0.17783E+02 0.11172:-01 0.230472-04 0.256295-04 0.25623F~-03 0.57584E+02
0.31623€+02 0.19869:-01 (.403015-05 0.453723-05 0.653725-04 0.70677E+402
0.56234E+02 0.35333:-91 0.702€1£-05 0.781332-06 0.78133E-05 0.87889:+02
0.10000E+03 0.628323-01 0.10522:-04 0.11823£-06 0.118235-05 0.11884£+02
0.17783E+03 0.111723:+¢00 0.175143~07 0.19476E-07 0.19476E-056 0.1516684032
0.316232+03 0.19865:+00 0.360657-08 0.37B81E-08 0.37881f-07 0.17314E+02
0.562342+03 0.353322+0C 5.5652567-0y 0.62870E~09 0.623705-03 0.21969:+02

0.10000E+04

0.62832:+40C

0.13315:-09

0.21149:-09

0.21143:-03

0.17602E+02




st
'

g

{T1COLGOP):

gL3T 3-3

M = 6 XNIRM=0.105432 IPCH=

10UTS = 17 TO= 2.1000E+20 NT =

I0UT = 6 30= 0.100C0z-92 N2 =
SI6 = 0.25005-01 0.1570:-01 0.32330z-
0.3330€-02 0.0000Z+00 0.C0O00E+
H = 0.1000E+03 0.20003+403 0.2000%+
0.0000E+00 0.CY00Z+00 0.0000z2+

TAUCTO s TM) TIMECS=C) TRANS

0.10000E+00 0.62832:-04 2.39321:+00
0.17783E+00 0.11173-02 0.45453E+00
0.31623E+00 0.19869:-03 .21273E+09
0.56234E+00 0.353333-03 y.26262E-01
0.10000E+401 0.62332:5-03 0.28154€-01
0.,17783E+401 0.111732-02 9.786C0E~-02
0.316235+401 0.138069:-02 0.19329g-02
0.56234E+401 0.353333:-02 N.546506-03
0.10000E+402 0.628327-02 9.138228-G3

0.17783E+02
0.31623c+02
0.56234E+02
0.10000£+03
0.17783E+03
0.31623c+03
0.56234E+03
0.10000E+0¢
0.17783E+04

0.11173+¢
013869
0.3533:2
0.6283z2:-01
0.11173:490
0.13869:+0C
0e35333:+0¢
0.62832-+0¢
0.111723:-401

0.311776-04
0.59352z-05
7.10477:-05
J.16592%-06
0.25329:-07
0.50284€-03
D.73065:-C3
0.115¢32-09
J.13685E-10

— 1 {7 [
0 A= 0.2000:5+03
4 TM= 0.1000E+05 ISTQP = 9
<] M= 0.10005+406 =PS= 0.10E-09
01 0.25002-02 0.6660E-02
00 0.0000E+00 0.00005+09
03 0.1000€E+03 0.10007¢03
00 0.0000z+07 0.0000E+C0
TRANSCNORM) NORMZXNORM APP.RES.
0.10000E+01 0.10000E+402 0.339533402
0.50553E+400 0.505532401 0.376165+02
0.23658EZ400 0.23658E+01 0.36819E+02
0.935931E~01 0.95931E+400 0.37932¢+02

0.31310¢E-01
0.876102-02
0.22062c-02
0.60820:-03
0.153712-03
0.346725-04
6.66005z-935
0.11652F~-05
0.184522-04
0.281675-07
0.55920E-08
0.81255¢2-09
0.,12881€-09
0.15219¢-10

0.31310E+00
3.37413%-01
N.22062F-01
0.60820:2-02
0.15371€-02
D.346725-03
0.660052-04
Ue11652E~04
0.184526-05
0.281672-05
0.55920z-07
0312552-08
0.12381:-08
2.15219:-09

0.61498€+02
0.46451G6¢£+02
0.473142+02
0.44952:+4902
0.44451E+02
0.46881:z+02
0.5491724+02
0.67256E+02
0.88234E+402
0.11856E+03
0.13354E+03
0.135152+03
0.242202+03
0.38539E+02

—

—




{TCcoLo0P}:

aLIT d-o

0.23202-01
0.C900%+00

0,2300e+03
0.000uE*00

A= 0.2000E+03

TM=" 9.

1000E+925 IST
PR3

3M= 0.1000E+06

0.2500E-02
0.00002+00

0.1000E+03
0.00002+00

0.17783E+01
0.31623E+01
0.56234E +01
0.10000E+02
0.17783£+02
0.31623€6+02
0.562342+02
0.10000c+03
0.17783c+03
0.315623E+03
0.562342+03
0.10000c+04
0.177832+04

= 6 XNJRM=3.102+92 1P
I0UTS = 17 T0= 0.100C2+)2G6  NT
1007 = 5 B0= 0.1000&5-u2 N°
SIG = 0.2500E-01 0.15705-01
0.3330E-0¢ 0.00002+00
H = 0.1000E+03 0.1000z+403
0.0000€E+00 0.0000:¢00
TAUCTO:TM) TIMZ(S:ZC)
0.10000€+00 Q.€2832:-04
0.17783E+00 0.11173:-07%
031623+00 0.19369z-02
0.56234E+00 0.35333:2-03
0.10000E+01 0.62332:-03

0.11172:2-02
0.193956:-02
0.35332=-02
0.62832:-02
0.11173:-901
0.13859:-01
0.35332:-01
0.62832°-01
0.111733+0¢
0.19869:+20
04353332400
0.628322+0¢C
0.11173:4901

TRANS

J+B89%8755+00
Jas5510E¢03
04212015409
De84T714E-01
).273C6E~-01
0.30490:2-02
0.22729€-02
0.66213c-03
0.15253~--03
0.31453E5-04
Ne562172-05
0.,96681E-06
Ge14632:-06
N.226436-07
J.+3518E-03
0.63536E-09
0.2643718-09
0.11234E-19

TRANSCNORM)

0.10000%+01
0.506372+00
0.235905+400
0.94257¢-01
0.30382E-01
0.895585-02
0.25290€E-02
0.714475-03
0.16972£-03
0.34993E8=-0¢
0.62550£-05
C.10757£-05
0.160582-06
0.251935-07
0.48532:-08
0.7067%242-09
0.27673E-09
0.12500:2-10

0.6560E-02
0.00002+00

0.2000E+03
0.0000€+00

NORM:XNORM

0.10000:+02
0.505372+01
D.23390c+01
0.94257E+00
0.30382E+00
0.895535-01
0.25290£-01
0.71447€E-02
2.16972£-02
}e349936-03
0.62550E-04
Vel0757E-04
7.16058E~05
0.25193£-06
Je485325-07
0.7069%942-03
D.27673E-03
9.12500e-09

APP.RZS.

0.400308+02
N.374412+02
0.37113E+402
0.38959E+02
0.42735€+02
0.63632E+)2
0.42658c6+402
0.400332+02
J.415112+402
N.666065+02
0.569635+92
0.T0978E+02
0.96906%+02
0.12777£+03
0.14632E+02
0.203232+903
0.16551E+402
0.43958:2+02



— i = —
{TcoLaoor): oLJT &-4

M= 6 XNORM=0.102+402 IPCH= 0
I0UTS = 17 T0= 6.1000c+450 NT = 4
IguT = 6 80= 92.1000z-02 NE = 6
SI6 = 0.2500E-01 0.1670:-01 0.3330:2-01

0.3330€-02

0.00005+09

0.00002+00

H = 0.1v00&+03 0.1000z+03 0.1900=2+03
0.0000E+00 0.00C0:+00 0,0G000:400
TAUCTO:TM™M) TIMZ(S10) TRANS

0.10000£+00
0.17783E+00
0.31623E+00
0562342400
0.10000Z+01
0.17783E+01
0.31623E+01
0.5623432+01
0.10000E+02
0.177832+02
0.31623E+02
0.56234E+02
0.10000Z+03
0.17783E+03
J.31623:+03
0.56234E+03
0.10000E +04

0.62832:-04
0.11173¢c-03
0.198092-02
0.35333:z-03
0.625322-903
0.11173£-02
0.19869:5-02
0.35333_-92
0.628327-02
0.111732:-01
0.19869:2-01
0.35333:-01
0.62832:-01
0.11173=-4+00
0e19865:+0C
0.35333:+0C
0.628322+9¢C

2.39856%+0)
J.455232+02
D«211852409
1.36722:-01
0.27364E-01
0e339£02-02
0.229218-02
Je54961:-03
D.113595-03
0.20265c-0%
0.35120¢-05
0.597685-C6
Ve20556c-07
J.15851e-07
Je3267T7E-08
Je544232-09
Je55429E-10

—
a= 0.2
TM= 0.
8M= 0.

0.2500E-02

0.0000E+00

0.1000E+03
0.0000E+00

TRANS(NORM)

0.10000=+01
0.506792+400
0.23577E+00
0.94286E-01
0.30988:-01
0.934382-92
0.25520=~-02
0.611882-03
0.126425-03
0.225564¢5~04
0.39096&-05
0.66516:5-06
0.100812-06
0.17640€5-07
0.36366E~08
C.605682-09
0.72827E-10

— [

I r
000£+03

1000£+35 ISTOP = 10
1000E+406 <PS= 0.10E-09

0.6660€E-02
0.0000E+00

0.2000e+02

0.0000:+00

NORM:zXNORM APP.RES.
0.100005+402 0.6401345+0¢
0.50679E+01 ©0.37348:5402

023577€+01
0.94286E+09
0.30988E+00
0.93438£-01
0.25520E-01
7.611886-02
2.126425-02
0.225542-03
0.39096E-0%
0.66516E-05
0.10081€-05
0.17640E-06
0.36366E-07
0.605685-08
0.72827€-09

0.37179E+02
0.38953%+02
0.41835€E+02
0.420930z+02
0.42370E+02
0.644781:2+02
0.5094€E+02
0.62835¢8+02
0.78155€+02
0.979342+02
0.132262+03
0.16209c+03
0.17801€+03
0.225345403
0.25441E+02

P




T [ . r 1 r- Il [ [ [ A r o
{TCOLGOP): QLGT (-1
M= 6 XNJRM=0.106:z+02 IP(CH= 0 A= 0.2000E+03
1gUTs = 17 TO= 0.10002+06 NT = “ TM= 0.10005+05 ISTCP = 0
Io0UT = ) 80= 0.1096:-02 NB = 6 8M= 0.1000:+06 :P5S= 0.19E-09
SIG = 0.3330E-02 0.29095-01 0.10002-01 0.2500E~02 0.6660E-02
~ 0.3330€-02 0.0000E+00 0.GO00E+00 0.0000E+00 0.0000E+00
H = 0.6000E+02 0.2500E+403 (.1500E+03 0.1900E+03 0.2000E+03
~ 0.0000€+00 0.0000E+09 G.0000Z+00 0.0000E+00 0.0000E+GOQ
TAUCTO :TM) TIMZ(I:Z0) TRANS TRANSCNORM)  NORM:=XNORM APP.RES.
~
0.10000E+00 0.83692:£-05 0.750205+00 0.10000E+01 0.10000E402 0.65235E403
0.17783E+¢00 0.148835-0¢ Ve317552400 0.42375E400 0.423755+01 0.70317€+03
- 00316238400 0.264663-04 0.1498324C9 0.18766Z+00 0.187662+01 0.57239E+02
0.56234E+400 0.47052:-064 4.70257:-01 0.93639¢-01 10.336395400 0.3764692+03
0.10000£+01 0.836722-04 2.3548942-01 0.47840E-01 0.47340E+00 0.237365+403
0.17T783E+01 (.148833-03 0,17379:-01 0.231622-01 0.23162E+400 0.158365+03
04316236401 0.26656E8-02 J.765502-(2 0.10216E-01 0.102155+00 0.11431£+03
0.56234E401 0.47062:-9: 0,30110:-02 0.401315-02 Q.40131E-01 0.895362+02
0.100002+402 0.83632:-03 0.105663:-(2 0414238E~02 0.14233E-01 0.741875+02
0.17783E+02 0414832:-07 9,332236-03 0.44285E-03 0.44285:-02 0.660375+02
0.316232+02 0.26466:-02 0.37914:-04 0e11717E-03 0.117172-02 0.64517E402
~ 0.562345402 0.47063:-02 0.198432-06 0.26453E~06 0.26453E-03 0.63R2475+02
0.10000E+03 0.83692:-02 2.40606:-05 0.54116E-05 0.54116E-06 0.,77356E402

0.17783:+03
0.316235+03
0.562342+03
0.10000:+0s
0.17783:+04
0.316232+04
0.562342+04
0.10000e+05

0.14832:~-01
0e25456:-01
0.47063 . -01
0.83632:-901
0.1438:7400
0.2645€E:2400
0.4702_+0¢C
0.836325+0¢

Yo T3267E-05
1.13392:t-06
0423377c-07
0.40939£-03
3.792222-0)
Ge15203:-09
D.367735-19
Je394a95-11

0.97€¢502-06
0.178492-06
0.31957¢=-07
0.54644£-08
0.105592-08
0.202632-09
0.43017¢-10
0.13255:z-10

De3ITH50E-05
J.178493¢-05
J.31957:-05
0e54646E-07
0.10559¢-07
9.20263:-03
0.490176-09
0.13255¢-09

0.93740c+02
2.112015+93
0.135385+93
0.16854c+02
0.193272+03
0.22260€+03
0.219692+03
N.20129%+02




e *v - (- ( = e - — — - [~ " — e

{TCoLooPy: oLIT -2
M= 6 XNJIRM=0,10c+02 IPCH= 0 A= 0.2000E+03
IQUTsS = 17 T0= 0.10002+90 NT = 4 TM= 0.10005405 ISTOP = 9
I0UT = 6 80= 0.10002-02 NE = 6 BM= 0.1000E+06 ZP5= 0.10€-07
SIG = 0.3330:-02 0.20008-01 0.1000E-01 0.2500E-02 0.6660F-02
- 0.3330E-02 0.0000E+03 0.0000E+00 0.0000£+00 0.0000E+00
H = 0.1000E+03 (0.2500£+03 0.15005+03 0.1000E+03 0.2900E+03
~ 0.0000E+00 0.CUN0E«0D Q.CO00E+G0 0.0000Z+00 0.0000€+00
TAUCTO:TM) TiMe(s:=0) TRANS TRANSCNORM)  NORMuXNGRM APP,RES.
0.10000E+00 0.83692°-05 0.R9535E+00 0.190002+01 9.100005+02 0.30795502
0.17783E+00 0.168332-06 0.41400E+00 0.462392400 0.46233E+01 0.388295+02
0e31623E+00 ©0.264n€:-064 ). 163826400 0.18521:2+400 0.185212+401 0.448303+03
0.56234E+00 0.470635-04 1.407&1E-01 0.678632-01 0.678363E+00 0.44786E+02
0.200008+401 G.B36923-04 (.2564%E-01 0.28647E-01 0.284472+400 0.341812+403
0.17783E+401 0.148%33-03 ).115655-01 0.129172-01 0.129175+400 0.237695403
0.31623E401 0.264665-03 ,.51363:-02 0.573675-02 0.57367F-01 (.16522:+02
0e56234E+01 0.47063:-02 3.203875-02 0.233282-02 0.233285-01 0.12214:403
0.100008+402 0.83692:-03 J.782G3:-03 0.873512-03 0.873518-02 0.94895E+02
0.17783E+402 0.164883:-02 0.25962:-03 0.239975-03 09.28997€-02 0.794145+02
0.31523E402 0.26466:-02 0.737145-0x G.82331£-04 90.323315-03 0.731376+02
-~ 0.56234E+02 0.47063:-02 0,17593:-06 0.19657E~04 (.194575-03 0.748095402
0.10000E+403 0.83692:-0z 9.37750:-05 0.42162E-05 3.421626-04 0.81290E+92
0.17783E+03 0.14832:-01 9.707216-06 0.739985-06 0.78998e-05 0.959375+02
0.31623E403 0.20456:-01 9.12979€-056 Ge14496E-06 0.14496E-05 0.11439E403
0.56234E403 0.470623:-01 0.23924E-07 0.26720€E-07 0.26720£-06 0.135595+)3
0.10000£+404 0.83632c-01 0,400845-038 0.44769E-08 0.44769E-07 0.171105+03
~ 0.17783E+04 0.148323+40C 0.70339E-09 0.78561:-09 0.785615-08 0.20923c+03
0.316238+04 0.25456:+400 1.14820:-09 0.16563%-09 0.16563E-083 0.22633:+03
0.562364E+04 0.47063:4u5 0.64606r-11 G.72158:~11 J.72158E-19 0.700463+03
¢ —~ 0.10000E+05 0.836%92:4+00 J.,428175-11 0.5645232-11 0.545323-10 .32343E+03




0.0000E+00 0.CODQE«QD 0.CI00E+00 0.0000E+00 0.0000E+0N)
TAUCTO:TM) TIME(5:0) TRaNS TRANSCNORM) NORMZXNCRM APP,RES,
: 0.10000E+00 0.83632:-05 0(.750302+400 0.10000C+01 0.100005402 0.65236:+03
i 0e17783E+00 0.148832-06¢ J.317356+00 0.642376£+00 0.42376E+01 0.70316:+03
i 031623E+00 0.264663-04 0,1408NE+ND  0.18765c+400 0.187658+01 0.57260%+403
;s 0.56234E+00 0.470622-04 ).T70253E-01 0.936392=01 0.33639E8+09 0.37649+03
0.10000:+01 0.836322-04 1J.35896E-01 0.478625-01 0.4TR42E+00 0.23785E+03
0.17783E+01 0.148822-92 9.173765-01 0.231592-01 0.23159£400 0.15835:+03
0.316232+01 0.2646€6E-02 J.T760€1E-02 0.102172-01 0,10217€+00 0.116295+03
0.56234E+401 0.47063%5-93 ).30104F-02 0.40123E-02 0.40123E-01 0.896925+402

0.10000£+02
0.17783t+02
0.316232+02
0.56234E+02
0.10000z+03
0.17783£+03
0.316232+403
0562345+03
0410000z +04
0.17783E+04
0e316232+04
0.56234E +04
0.10000z+05

0.83632:-03
0.14332:-92
0.264662-02
0.470622~02
0.8363%2:-92
0.148352:-01
0.25640€2-91
0.,70633-01
0.836325-01
0,14882:420
0.2645€:400
Q.«7002:2+0C
0.836927+0C

Je10642z-02
D.33123£-02
JeBEG24E-Q4
0.203032-04
0.418€615-05
JeT5323c-05
2.13733:-06
3e24574F-07
Je416E842-03
Je723965-09
NelhlETZ-03
Jeab3462-1)
N.13217:-11

0.14184E-02
0.44159¢6-03
0.11785€E-03
0.27056€-04
0.55792:-05
0.10124=-905
0.18303¢£-056
0.3271525-07
0.555562~08
0.97155€-09
0.21574£-99
0.624335-10
0.176162~-11

N0.14184%-~01
0.44159%-02
0.11785€~02
027366%-03
0.557927%-04
0.10124E-04
0.183035-05
0.327525-06
0+455556:~07
Je371552-08
Je215742-03
De62433E-03
J.176165-10

0.74415¢2+402
0.66229c+02
0.66251E+02
0.67755€+402
0.75780E+02
0.91633E+492
0.11014E+02
0.133185+02
0.156655:+492
0.206430£+02
0.213452+02
G.186362+02
0.772345+03

[ (. ( o rr— o r [ [ o
{TCOLGOP}: ouLaT C-2
M= 5 XNJRM=0,1GI+02 IPCH= 0 A= 0.2900£+03
IQUTS = 17 TO= 0.1000-+00 NT = 4 TM= 0.1000:2+05 [stop = 9

~ I0UT = 6 80= 0.i00Cz-02 NE = 6 BM= 0.1000c+06 :ZP3= 0.10&-09
SIG = 0.3330€-02 0.2900c8-01 D2.1000E-01 0.6660E-02 0.3330F-02
0.3330€-02 0.CU00E+00 0.CU00E+00 0.0000E+00 0.0000E+0QQ
H = 0.6J000E+02 0.25G08+03 0.1500E+03 0.2000E£+403 0.2000€+03




"

~
{TcoLaary: OLOT C-«
r M= 5 XNIRM=).10:+492 [FCH= 0 A= 0.2000F+03
I0UTS = 17 TO= 3.100C0z+50 NT = 4 TM= 0.10005+05 IST3? = )
~ IguT = 6 80= 0.10008-02 NE = 5 8M= 0.10008+0¢ £P3= 0.10£-09
3I6 = 0.33308-02 0.2200E-01 0.19008-01 0.6660E-02 0.33308-02
-~ 0.3330£-02 0.C0C0E+00 0.0000:40¢ 0.0000E+00 0.0000c+00
H = 0.1000E+03 0.25002+03 0.15005+403 0.2000E+02 0.2000c+03
- 0.0000E+00 0.GJ02E+00 0.C000Z+Q0 0.0000c+00 0.0000E+00
TAUCTO: TM™) TIMzZ(5:2C) FRANS TRANSCNORM) NORM:XNORM APP,RES.

0.10000E+00
0.17783:+00
0.31623E+00
0.562345+00
0.10000c+01
0.17783E+01
0.31623E+01
0.56234E +01
0.10000E+02
0.17783E+02
0.316235+02
0.56234z2+402
0.10000e+03
0.17783E+03
0.316235403
0.562342+03
0.10000:5+04
0.17783z+04
0.316238+04
0.56234c +04
0.10000c +05

0.83632:~-0¢
0.148332:--0¢
0.266456:-06
0.470632-904
0.83632:-04
0.14833:z-51
0.26456:-92
0.47053:-023
0.53692:-03
0.14833:-02
0.2664586:-02
0.47063%~32
0.83692:-0¢
D.14833:-01
0.26666:-01
0.47063:~91
0.83692:-01
Da14883:4+0¢
0.254066%+00
0.47062:4900
NeB83532:+400

0439524£400
Jes14002+00
Je16562E+09
De507€1E-01
0e25n0E80E~-01
vellS€3E-01
1e313725-¢02
0.2088462-G2
Ve 7T3152-03
Ve253725-03
0.749C3%:-Ce
01736650~
D+4383232-05
0.73067:-05
Jel32%4f-06
0e24333¢-07
3.393996%-03
JeH4555:-073
N.344022-19
0e33078E-10
Dea5709¢0-11

0.10000:+01
0.462395+400
0.18521=2+00
0.678632-01
0.28648%-01
0.12915:-01
0.57377c-02
0.233262-02
0.87023:-03
0.238965~03
0.8266G5-04
0.20063E~-04
0.433682-05
0.81608%-06
0.1468482-06
0.271785-07
0.44671:2-08
0.721013%-09
0.942682-10
0.369452-10
0.5104232-11

D.100008+02
0.462392+01
0.18521E+01
De6T863E+09
D.28648E+00
0.12215E+0)
Je573772-01
J.23326E6-01
0.87023E-02
0.283965-02
0.82663¢-03
9.20063£-03
J.433685-04
0«815085-05
0.148487-G5
7.271785-05%
Deb4b6T1E-07
0.72101&£-08
D.34263:-093
0+369452-09
0.510422-10

0.2307352+03
0.33829c+02
0.448915+02
0.447372+03
0.34179E5+03
0.23772E+)2
0.165205+93
0.122155+03
0.951722+02
0.79618£+02
0.72930&+02
0.73759¢+02
0.79374935402
0.93912c+02
0.11257E+903
N.13406E+03
0.1713558+03
0.221552+03
N.329575+03
0.23578E+03
N.338023£+02




e e e S T e — (e [

—~
{TCOLOOP}: OLOT C-°
M= 6 XNJRM=0,10:402 IPCH= 0 4= 0.2000€+03
I0UTS = 17 TO0= 0.10002+30 NT = 4 TM= 0.1000c+05 1ISTCP = 0
~ IguT = 6 80= 0.1000:2-92 HNE = 6 8M= 0.,1000E+06 <ZPS= 0.190E-09
SIG = 0.3330E-02 0.2000E-01 0.1000&-01 0.25006-02 0.6660E-02
~ 0.3330€-02 0.0000E+00 0.0000E+00 0.0000E+00 0.00002+00
H = 0.6000E+02 0.25002+03 0.2500E+03 0,1000E+03 0.2000E+03
0.0000E+00 ©0.0700E+00 O0.COC00E+00 0.0000E+00 0.0000E+00
TAUCTO:TM) TIMECSZCO) TRANS TRANSCNORM) NORMZ:XNORM APP.RZS.
~
0.10000E+00 0.83632:-05 0.75030E+400 O0.10000E+01 0.100005+402 0.65236E+02
0.17783E+00 0.148832-04 2.317555+400 0.42376E+00 0.423763+01 0.703165+03
~ 0.316232+00 0.2646€2-04 ) 140E0E+0) 0.18765%400 0.187655+01 0.57240E+02
0.56234E+400 0.47002%-04 0.702575-01 0.93639E-01 9.936395+400 0.376495+03
0.10000€+01 0.83692:-04 0.35897€-01 0.47843E-01 0.47843E+00 0.23785:5+03
0.17783E+01 0.148325-03 1).17376E-01 0.231582-01 0.231585+00 0.158408+03
0.31623E+401 0.2646€7-02 0.76565E-02 0,10218E-01 0.10218E+400 0.1162BE+03
0.56234E+¢01 0.47063%-02 0.30100%-02 0.40117:-02 0.401176-01 0.89613E+402
- 0.10000:402 0.83692:-03 0.106215~02 0.14156E-02 0.14156E-01 0.74535E8+02
0.17783E+02 0.148832:-02 0.33024E-03 0.44014E-03 0.440145-02 0.663925+02
0.31623E+02 0.26606--02 0.88382:-04 0.11780E-03 0.117805-02 0.642T2E¢02
~ 0.56234E+02 0.47063:-02 0.20561E-06 0.274302-04 0,27430E~03 0.671425492
0.10000€£+03 0.836925-92 0.433272-05 0.57746E-05 0.57746E~04 0.74028E+402
0.17783E+03 0.14333--01 J.3034%:-06 0.107752-05 0.107755-04 0.87736£+402
- 0.316232+03 0.26606:-01 0.143272-05 0Q.197623-06 0.19762€-05 0.10462E402
0.56234E+03 0.47062:-01 0.26621E-07 0.354805-07 0.354805-06 (0.12625S+03
0.10000E+04 0.836923:-01 0.44583E-08 0.59427E-08 0.594276-07 0.15936E+03

0.17783E+404
0.31623E+06
0.562342¢04

0.14833:+00
0.254662+00
0.47062:+0C

0.73071:-09
0.99014€-10
Q.153794E-10

0.97388c-09
0.13197€-09
0.25048£-10

0.37388£-08
3.13197€-08
J.25048€-09

0.203382+03
0.29629£+403
0.364372€+902




i

wg

%

[ r R [ r i
{TCOLOOP): JLIT C-¢
M= 5 XNJIPM=0.102+402 IPCH= 0
I0UTS = 17 TO= 0.10002+420 NT = 4
IgutT = <] 80= 09.1000£~02 NEB = 5
$SIG = 0.3330£-02 0.2000:-01 0.19002-01
0.3330E-02 0.0000£+400 0.G0002+00
H = 0.13006+03 0.2500z+03 9.2500:+03
0.0000€£+00 0.0000£+00 0.CG000E+0QD
TAUCTO: TM) TIMECSZC) TRANS
0.10000E+00 0.83632:2-05 9.3935245+09
0.17783E+00 0,14833¢€-064 J.414G2E+0V
0431623€E+00 0.26466:-34 I.16562€+400
0.56234E+00 0.470622-04 2.507612-01
0.10000E£+401 0.836923-04 0.25651E-01
0.177832+01 0.14832:-03 ).11562E-01
0431623E+01 0.26645€2-03 J).513732-02
0.56234E+01 0.47062:-92 0.20384E-02
0.100005+02 0.836322-02 0.774690F-03
0.17783E+02 0.14832:-02 0.25703:-03
0.31623E+402 0.264662-02 D.T37755-06
0.56234E+02 0.47063:-02 0.183483:-04
0.10000E+03 0.836792:-0z 0.40841E-05
0.17783E+03 0.14883%-01 0.79538:-06
0.316232403 0.2640667-01 0.146645-06
0.56234E+03 0.47063:-01 0.26811E-07
0.10000€+06 0.83092:z-01 10.44957:-08

0.17783€+04
0.31623:+04
0.56234Z+04

0.148832+400
0.276466:400
0.47063:+00

0.78506E-03
0.2088R1E-03
9.3290090¢E-12

. r— ¥ - f { r
A= 0.20002+03
TM= 0.10002+05 ISTOP = §
3M= 0.1000E+06 :=P5= 0.10E-09
0.6660€-02 0.3330£-02
0.0000E+00 0.0000E+09
0.2000€+403 0.2000c+03
0.0000E+00 0.0000c+00
TRANSCNORM) NORMZXNORM APP.RES.
0.10000E+401 0.10000€+402 0.30735:2+03
0.462392400 2.462398+01 0.388295+03
0.185205+400 0.185290E+401 0.448931£+03
0.678563E-01 0.67863E+00 0.4478€E+03
0.28649E~01 0.28649E+400 0.34179E+03
0.129132-01 0.12913E400 0.23774:2+03

0.57384E-02
0.23325€-02
0.86772E-03
0.287075-03
0.823985-04
0.206922-04
0.45615E-05
0.88836E-06
0.16378%2-06
0.29945E~07
0.502125~-08
0.87683F~09
0.233228-09
0.424422-10

0.57384E-01
0.23325£-01
0.36772¢-02
0.287072~-02
0.82398E-03
0.20492%-03
D.45615-04
0.888365-05
0.16378€-05
0.29945€-06
0.50212£-07
0.87683E-038
0.22322E-08
De424625-09

0.16518£4032
0.,12215E2+03
0.95335:+902
0.80004E+02
0.730935&E+02
0.72691E+902
0.77060£+02
0.88702€E+02
0.10561£+03
0.12555E+03
0.15849E+03
0.1964+5E+03
0.18015E+03
0.21435E+02




f [ r—— - [ r—— r— r— [~ (- r ~— rm r r — r
(_f‘
(TCOLOOP) : oLaT C-7
—
M= 4 XNURM=G.108+02 IPCH= 0 4= 0.2000£+03
10UTS = 17 TO= 0.10005+00 NT = 4 TM= 0.1000E+05 ISTOP = 3
~ 10UT = 6 80= 0.1000&-22 WNE = 5 BM= 0.1000€+96 EP53= 0.105-09
SIG = 0.33306-02 0.2900E-91 0.1000E-01 0.33305E-02 0.3330£-02
~ 0.33306-02 0.0000£+00 0.00G0E+00 0.0000E+00 0.0000Z+00
H = 0.1000E+03 0.2500£+03 0.1500£403 0.2000E+03 0.2000£+03
~ 0.0000E+00 0.00006+00 0.0000£+00 0.0000€+00 0.0000E+00
TAUCTO:THM)  TIMECS:C) TRaNS TRANSCNORM) NORM=XNORM  APP.RZS.
—-
0.10000E+00 0.836323-05 0.395355+409 0.10000E+401 0.100002402 0.307355+03
0.17783E+00 0.14883:-04 0.414008+00 0.646239:5400 0.46239E+01 0.388292403
-~ 0.31623E+00 0.264663-04 0.16582E+00  0.18521E+400 0.18521E+01 0.44890E+03
0.562345+400 0.4706233-G4 J.507615-01 G0.67863E~01 0.07363E+00 0.447375+03
0.10000E+01 0.536328-04 0.25549E-01 C0.286475~01 0.286475+400 0,341315+403
- 0.17783E401 0.148323-02 0.115658-01 0.129175-01 0.12917E+00 0.23769£+03
0.31623E+401 0.26406:-03 3.51362E~02 0.573656-02 0.57365:-01 0,165235+03
0.56234E401 0.47063.-03 0.20380:-02 0,23327&-02 0.23327:-01 0.1221554032
0.10000E+02 0.836%2:-02 J.73264E-03 0.876126-03 (.376125-02 0.96844E+92
0.17783E+402 0.14882:-02 0.26973:5-03 0.291202-03 0.291205-02 0.79146E+02
04316236402 0.26466:-02 0.742613-04 0.82740E-04 0.827406-03 0.728802+02
~ 0.56234E+402 0.47062:-02 0.17427:-04 0.194653-04 0.19465E-03 0.753176402
E 0.10000E+03 0.836323-02 9.36475:-05 0.407385-05 0.40738E-06 0.832075¢02
x 0.177835+403 0.14883:-01 1.661035-06 0.738365-06 0.73836E-05 0.100455403
k ~ 0.316232+403 0.264663-01 0.113645-06 0.133632-06 0.133635-05 0,12079£+03
f 0.562342+03 0.47063:-01 0.220275-07 0.24602E-07 0.24602E-05 0.16327E+03
0.210000E+04 0.83672:-01 0.361555-03 0.403815-08 0.403816-07 0.18328E4032
~ 0.17783E+04 0.148833+40C 0,57090:-09 0.749338-09 0.749335-08 0.21593:+03
0.316232+04 0.20466:40C 0.90151E-10 0.,100732-09 0.10073E-03 0.31531£403
‘ 0.562342+04 0.470637+00 0.422736-10 0.47211%-10 0.472115-09 0.20022:+03
t 0.100005+05 0.83692:+00 0.133135-11 0.15564E5-11 0.15544E-10 0.74679£+032




0.56234E +04

0.47063:+40C

{ [ [ 1 I (.

{TcoLoarr: oLOT C-38
= 5 XNORM=0.102+402 IFPCH=

I0UTS = 17 TO= 0.10002400 NT =

I0UT = [} 30= 0.1000:c-92 N2 =

SIG = 0.3330E-02 0.2000£-01 0.1000£-01

0.3330€8-02 0.0000E+00 0.0000E+00
H = 0.1000€E+03 0.2500£E+03 0.1500:5+03
0.0000E+00 0.0G0GOE+0D 0.00Q00E+00
TAUCTO:TM) TIME(CS:ZC) TRANS

0.10000E+00 0.83632:-05 0,395345+00
0.17783E+00 0.14853t-04 0.61409€+00
0.31623E+00 0.26466-04 0.16582E+00
0.56234E+00 0.470622-04 J).60761E-01
0.10000E+01 0.83692:-04 J.25650E-01
0.17783E+01 0.14883£-32 9.11563£-01
0.31623E+01 0.264668-02 10.51370¢-02
0.56234E+01 0,470622-03 0.203865-02
0.10000E+402 0.83692:-03 Q.77394i~03
0.17783E+02 0.14882:-02 0.25956E-03
0.31623E+402 0.2646€3-02 D.T74187E-0¢4
0.56234E+02 0.47063c~-02 0.17790:5-04
0.10000E+03 0.83692:-02 0.37873:-05
0.17783E+03 0.14882:-01 v.59928E-06
0.31623E+03 0.26466:-01 2,12674E~06
0.56234C+¢03 0.470637-01 0.230858-07
0.100002+04 0.83632:~01 U.39649E-08
0.17783E+04 0.14883:+00 0.72792¢-03
0316235404 0.266406:+00 0.130E35-03

0.22083E-190

—

[ [ r r
A= 0.2000E+03
TM= 0.1000%+05 IST9P = 0O
BM= 0.1000E+06 EPS5S= 0.10€E-09
0.6670€E-02 0.3330€-02
0.0000E+00 0.0000€E+00
0.1000€+03 0.2000E+03
0.0000€+00 0.0000€+00
TRANSCNORM)  NORMZXNORM APP.RZS.
0.10000:401 0.10000E+02 0.30795:+03
N.462392400 0.46239E+01 0.38829:2+403
0.185212+400 0.18521€401 0.448315+402
0.67863E-01 0.67863E+00 0.447397€+02
0.28648c~01 0.28648E+00 0.34130&+03
0.12915:2-01 0.12915E+09 0.237715+02
0.57374c5-02 0.57374E-01 0.165202+02

0.23325€-02
0.87110E€-03
0.28990¢£-03
0.828593~-04¢
0.19870:-0¢
G.42306E-05
0.73113€-06
0.14155E-06
0.257832-07
0.44286£-08
0.81301:-909
G.146125-09
0.246712-10

7423325:-01
0.87110€E-02
0.28990%-~-02
0.82859E-03
0.19870€-03
0.423065-04
0.781132-05
0.14155€6-05
0.25783F£-0%
D.46284E-07
N.81301F£-03
J.146125-08
0.24671E-03

0.12215z+02
0.95038E£+02
0.734282+402
0.728062+02
0.74255:2+02
0.81103€+02
0.96717E+02
0.11622E+902
0.13836%+03
0.17234E+02
0.20450E+03
0.246062+02
0.30862E+03




r mr r [~ r FM'
{1CO0LOQP}: oLaT (-9
M= 6 XNORM=2.10:¢32 IPCH= 0
I10UTS = 17 TO0= 0.10002+90 NT = 4
I0UT = 6 BO= 041000:-92 NB = 6
SI6 = 0.3330€E-02 0.2000€-01 0.1000E-01
0.3330€-02 0.0000€+09 (.GO00E+00
H = 0.6000€E+02 0.2500E+¢03 0.2500£+03
0.0000E+00 0.00002+00 0.0000E+00
TAUCTO:TM) TIME(SIC) TRENS
0.10000€E+00 0.836932:-05 0.75030E+(G0

0.17783E+00
0.31623E+00
0.56234E+00
0.10000E+01
0.17783E+01
0.31623E+01
0.56234c+01
0.10000£+02
0.17783E+02
0.316232+02
056234E+02
0.10000E+03
0.17783E+03
0.31623+03
0e56234E+03
0.10000E+0¢
0e177832+04
0.316235+04
056234 +04

0.14883¢£-04
0.2646€5-04
0.47063:2- 04
0.83692:-0¢
0.14883:-03
0.26466£~-02
0.470632-03
0.83692:-02
0.14882:-22
0.2646€:-92
0.47062c-02
0.83632:-02
0.14833:-01
0.2664662-01
0.47062:-01
0.83692E2-01
0.14882:z400
0.26466c+00
0.47063:240C

0431795€+00
N.14080F+09
0.70257€-01
0.353G7€-01
0.17375F-01
DaT65€6E-02
J.30100€-02
0.106202-02
0.33059:2-03
0.38583E-04
0e20567:-0C4
0.423597-03
0.78620E-04
Uel42735-056
04255748-07
0.43200:-08
0.78184E-03
Je14173:-09
Ue38723€-10

A= 0.2000E+03

TM= 0.
3M= 0.

0.2500€-02
0.0000E+00

0.1000€+03
0.0000E+00

TRANSCNORM)

0.10000c+01
0.42376E+00
0.18765£+00
0.93639:~01
0.47843E-01

0.231582-01
0.10218z-01
0.40117:-02
0.141552-02

0.440615-03
0.11806£-03
0.27411E-94
0.57122z-05
0.10480:2-05
0.19019:2-06
0.34090E-07
0.57577:-08
0.10421¢-08
0.18896:-09
0.51897£~10

1000:+05
10002+06

0.6670E-02
0.0000€E+00

0.1000€+03
0.0000E+0Q0

NORM=EXNORM

0.10000€+02
D.42376E+01
0.18765€E+401
0.93639E+00
0.47843E400
0.23159¢€+090
0.10218E+00
0.401177-01
Je14155€-01
0.44061E-02
3.11806€-02
0.2764115-03
0.57122E-04
0.104802-04
0.19919&-05
0.34090F-06
0.575772-07
0.104215-07
0.18896£-08
0.51397£-09

ISTQe =)
ZPS= 0.19:-09

APP.RCS.

0.65236c+403
0.70315E+03
0.57240E+93
0.37649E+03
0.23735€+02
0.15840:+402
0.11428E+03
0.89613:+02
0.7645385+402
0.66340:z+02
ND.661685+402
0.67173E+02
C.745762+02
N.89330£+02
0.10735¢c+02
0.12956E+402
0.16276£+02
0.19498:5+02
0.233222+402
0.211483+03

-

—

e




0.10000£+00
0.17783c+00

0.50265c-04
0.893362-04

0.393645E+09
04647292+G0

0.10000:z+01
0.49785E5+00

0.10000€+02
0.497835€+01

—~
{TCOLOOP}: JLIT -1
M= 4 XNORM=0.10£+02 IPCH= ] A= 0.2000€+03
IoUTs = 17 T0= 0.1Q000:2+J30 NT = 4 TM= 0,1000:+05 ISTOP = 0
-~ IoUT = [ 80= 0.1000:z-92 NE = 6 8M= 0,1000£+06 :PS5= 0.10€-03
SIG = 0.2000&-01 0.1000E-01 0.6570£-02 0.3330£-062 0.0000E+00
~ 0.0000E+00 0.00C0E+00 (G.0000E+00 0.0000E+00 0.0000E+09D
H = 0.3000E+03 0.2000£+03 0.2000€+03 0.0000€E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.CJ00E+00 0.0000E+00 0.0000E+GO
TAUCTO:TM) TIME(CS:C) TRANS TRANSCNORM) NORM=XNORM BPP.RES.

0.502023+02
0.50087E+92

0.31623E+00 0.158353-02 0,205C3E+00 0.228265490 0.22326E+01 0.50033%+02
0e56234E+400 0.28266:-03 0.33226c-01 0.926335-01 0.92633E+07 0.49964£+402
0.10000c+01 0.50265:-02 (0.29217€-01 0.325192-01 0.32519E+C0 (0.49791E+02
0.17783E+01 0.89336c-02 0.316348-02 0.101998~01 J.10199E400 0.68732E+02
0.316238+01 0.158752-y2 1.253855-02 0,28254E-02 0.28254F-01 0.4896645402
0.56234E+401 0.2326€2-092 0462919E-03 0.700305-03 0.70030¢-02 0.5072€c+02
0.10000£402 0.50265%-02 0.13934E-02 0,155095-03 0.15509F~-02 0.552652402
0.17783E£+02 0.873562-02 0.27182¢6~0« 0,302556-04 0.302556-03 0.643405402
0316232402 0.158952-91 Je49854£-05 0.55489£-05 0.556896-04 0.77203:+02
0.56234£+402 0.2%82063-01 J.8378652-06 0.97736E~06 0.977965-05 0.94589E+02
0.10000£+03 0.502652-01 2.13854E-06 0.154205-06 0.156205-05 0.124485403
0.17783E+03 0.893362-01 0.240617-07 0.267588-07 0.26758E-05 U.1534€E+402
0.31623E+03 0.15835:+400 0.445912-08 0.496312-08 0.49631E-07 0.18085E+02
0.56234E+03 0.282062+400 0.63774:-09 0.70981E-09 0.70981E-08 0.253413+402

0.10000E+04

0.50265:+400

0.51167E-10

0.56950£E-10

0.56950£-09

0.52137£+03




A GE S

0.31623E+02
0.56234E+02
0.10000£+03
0.17783E+03
0.31623E+03
0.56234E+03
0.10000E+04
0.177832+0¢

0.15895:~01
0.248266:-01
U.50265:-01
0.8933€.-01
0.158952+00
0.2826€:400
0.50265:2+00
0.893362+00

0.43501¢-05
0.30031E-05
0.1243298-06
0.211172-07
U.41703E-038
2.63565E-03
0.714638E-19
7.50185€-19

0.50754€E-05
0.89075£-06
0.13844E-06
0.235065-07
G.456375-08
0.70749:2-09
0.79545£-10
0.558572-10

0.50756E~04
7.89075E-05
0.138442-05
Je235042-06
0.45637€~-07
0.70749E5-03
0,79545€E-09
0.55857€-093

{ - ( (- T T T T T
3 (TCOLOOP) : oLaT 0-2
3 ~
M= 4 XNORM=0,.10z+02 IPCH= 1] a= 0.2000£+03
I0UTS = 17 TO= 0.10002+00 NT = 4 TM= 0.1000:+05 ISTOP = 0
-~ 10UT = 6 B0= 0.100C0£-02 NB = 5 3M= 0.10005+06 ZpS= 0.102-09
SIG = 0.2000E-01 0.10006-01 0.65708-02 0.33306-02 0.0000E+00
~ 0.0000E+00 0.0000E+00 0.0900E+00 0.0000E+00 0.0000E+00
H = 0.3000E+403 0.1000E+03 0.2000£+03 0.0000E+00 0.0000E+00
- 0.0000E+00 0.0000E+G0 .CN00E+00 0.0000E+00 0.0000E+00
TAUCTO:TM)  TIMEC3:0) TRANS TRANSCNORM) NORMZXNORM  APP.RZS.

0.10000E+00 0.502653-06 0.89845E+0U 0.100002+01 0.10000E+02 0.50200£402
0.17783E+00 0.89336z-04 0.44723E+03) 0.49783E+00 0,49783EFE+01 0.50090c+02
0.31623E400 0.15895:-03 0.20509E+00 0.228263¢00 0.22826E+01 0.500328+02
0.56234E+00 0.282665-03 7.832275-01 0.92633E-01 0.92633E+00 0.43964E£+02
0.10000E+01 0.50265:-02 0.292218-01 0.325248-01 0.32524€+00 0.49783E2402
0.17783E+01 0.893862-03 0.91923£-02 0.10232:-01 0.10232E400 0.486465+02
0.31623E+01 0.15895:-02 0.255286-02 0.2864135-02 0.28413E-01 0.48752E+02
0.56234E+01 0.28266:-02 0.626875-03 0.69772E-03 0.697726-02 0.50922E+02
0.10000E402 0.50255:-02 0.13549£-03 0.15080E-93 0.15080€-02 0.56354E+02
0.17783E+402 0.89386:-02 0.25515E-04 0.283983-04 0.28398E-03 0.671722402

0.81979E+0Q2
0.1005695+40Q3
0.13378E+03
0.167325+02
0.131255+03
0.25397c+03
0.617735+03
N.20257:+403



0.17783:+04

0.893265+00

0.74155%-19

0.82¢368-10

0.825365-013

0.15615:+92

(‘ [ ORGSR AR G [ (" { r I | { { — - (
(\
{TCoLOQP}: oLuT G-32
r\
M= 4 XNJRN=0.102+402 IPCH= 0 4= 0.2000E+GC3
10UTS = 17 TG= 0.1000z2+00 WNT = 4 TM= 0.1000Z+05 ISTOP = 0
I0UT = 6 80= 0.1000:-02 NE = 6 8M= 0.1000E+06 £PS= 0.10c-09
SI6G = 0.2000€E-01 0.1000E-01 0D.6670E-02 0.33306-02 0.0000%+00
- 0.0000E+00 0.0000E+00 0.C000E+00 0.0000E+00 0.0000E+00
H = 0.3000E+03 0.2000€E+¢03 (.1000E+03 0.0000E+00 0.0000E+09
~ 0.0000E+00 O0.CO000E+00 0.00005+400 0.0000E+00 0.0000E+CQ
TAUCTO:TM) TIMZ(3:20) TRANS TRANSCNORM)  NORM=XNORM APP.RES.
0.10000E+00 0.502652-04 0.39846E+00 0.10000E+01 0.10000€E+02 0.50201:+02
0.17783E+00 0.893862-04 0.64723E+00 0.49784E+400 0.49784E+01 0.500382+02
0.31623E+00 0.158953-03 0.20509E+00 0.22826E+00 0.22826E+01 0.50032£+02
0.56234E+00 0.282663~03 0.33227E-01 0.92633E-01 0.92633E+00 0.499645+02
0.10000E+401 0.5025653-02 0.29215€-01 0.32517E-01 0.32517€E+00 0.69794E+02
0.17783E+401 0.893865-02 9.91669E-02 0.10203E-01 0.10203E+09 0.48766c+02
0.31623E+01 0.15895:-02 0.25427:-02 0,283200:-02 0.283002-01 0.48902E+02
0.56234E+01 0.282663-02 0.53057E-03 0.70184E-03 0.70184E-02 0.50705E£+02
0.10000E+02 0.502552-02 3.138602-03 0.154265-03 0.154265-02 0.55471E£+02
0.17783E+02 0.833386:-02 0.266536~04 0.29671E-04 0.296712~-03 0.65199c+02
04316238402 0.158952-01 0.48070£-05 0.53503E8-05 0.535032-06¢ 0.79121%+02
0.56234E+02 0.28266:-01 0.344045-06 0.939435-06 2.939432-05 0.97155E+02
0.10000E+03 0.50265:-01 0.13315£-06 0.14820E-06 0.16820:-05 0.12732c+02
0.177836+03 0.89336--01 0.23553:-07 0.262205-07 0.26220:5-06 0.15535E2+02
0.316236+03 0.15895:400 0.463642-03 0.516055-98 0.516055-07 0.17621£+03
0.562345+03 0.232665+400 9.517836-09 0.687653-09 0.68765:-03 0.258832+02
0.10000E+04 0.502657+400 0.126962-09 0.141315-09 9.14131:2-03 0.284795+032




e

U ( r (— i [ [ G { [ - [
~
(TCOLOuWP): GLOT C-%
M= & XNORM=),10z+02 IPCH= 0 A= 0.2000E+03
10UTs = 17 T0= 0.100C=z+400 WY = 4 TM= 0.1000E+02S [STOP = 9
~ I0UT = 6 80= 0.10002-02 NE = 6 aM= 0.1000€+06 =PS= 0.190€-09
SIG = 0.2000E-01 0.1002E-01 0.6670:-02 0.3330E-02 0.0000c+409
~ 0.0000E+00 0.0G000e+00 0.0000E+00 0.Q000E+00 0.0000E+00
H = 0.3000£+03 0.1000:+03 0.10002+02 0.0000E+00 0.0000€E+02
0.0000E+00 0.0200:+¢00 0.CJ00:2+400 0.0000E+00 0.0000E+00
TAUCTO: TM) TIM(5:0) TRANS TRANSCNORM) NORM:XNORM APP.RES.

0.10000E+00 0.502655-G4 5.398456£400 0.100002+01 0.100002+402 0.52139:+402
0.1TTB3E+00 0.833BES-064 D.447282+400 0.49782E+00 9.+49782E+01 0.50033E+02
0.31623E+00 0.158952-03 1.,205098+G0 0.22827E+00 0.2282T7E+01 0.50029E+02
0.56234E+00 0.28266:-03 0.83223E-01 0.92634€-01 0.92634E+00 0.499635+02
0.10000E+01 0.50265:-03 J.2921382-01 0.,32520&-01 1¢32520E+07 0.49739E+02
0.177835+01 0.893863-03 0.3720°0€-02 0.102452-01 N.10245E+00 0.48530E+02
0.31623E+401 0.158353-02 0.256018-02 0.28494E-02 0.28494%-01 0.6486432+02
0.56234E+01 0.282662-02 3.026532-03 0.69734c-03 0.697243-02 0.50942%+02

0.10000E+02
0.177835+02
0.316232+02

0.50265:-02
0.8333€6:-02¢
0.158952-01

3.13376£-03
Je2472935-04
0.43623c-05

0.14887E-92
0.27523c-94
0.43559:-05

N.148872-02
7.27523%-03
).48559€-04

0.568592+402
0.68617%+102
0.8445645402

0.56234E402 0.28266:-01 0,75643:-06 0.861982-06 0.84198E-05 0.104562¢03
0.10000E+03 0.502565:-01 0.11351€-06 0.131902-06 N.131905-05 (©.13817:2+02
0.17783E+03 0.893863-01 0.20909t-07 0.232622-07 0.23262E-05 0.16848c+03
0.316236+03 0.15895:400 0.40386£-08 0.451722-08 D.451726-07 0.13256E+4032
0.562345+03 0.282663+006 0.691232-09 0.76941E-09 0.76941E-08 0.24015E£+03
0.100005+406 0.50265:4¢0C U.11347E-09 0.126302-09 0.12637€6~08 0.306325+03

0.17783E+04

0.89336:2+00

0.52824E-10

0.588055~10

0.588058-09

0.195745+03




0.10000&+04

0.50265¢+00

0.15Q0€3:-09

0.16744cE-09

Ue16744£-08

{ [ r— 7 1 r— [ r— - - -
BV e
{Tcocoari: oLoT o-5
M= 4 XNGRM=0.10£+02 IPCH= 9 A= 0.2000E+03
I0UTS = 17 TO0= 0.1000E+20 NT = 4 TM= 0.1000€405 ISTOP = 4
~ I0UT = 6 80= 0.1000:-02 NB = ) BM= 0,1000€+406 SPS= 0.10£-09
SIG = 0.2000€-01 0.1000E-01 0.66705-02 0.3330E-02 0.0000E+00
~ 0.0000E+00 0.0900Z+¢00 D.0000Z+00 0.0000£+00 0.0000E+00
H = 0.1000E+03 0.100JE+03 0.2000E+03 0.0000E+00 0.0000E+09
~ 0.0000€+00 0.GUDQE+00 0.0000€+00 0.0000E+00 0.0000E+00
- TAUCTO:TM) TIMECSZOC) TRANS TRANSCNORM)  NORMZXNORM APP.RZS.
0.10000E+00 0.50265:-04 0.83361E+00 0.100002+01 0.10000E+02 (C.4980&:+02
0.17783E+00 0.89386E-04 J.45953E+00 0.51087£+400 0.51087€+01 0.450145+02
0.31623E+00 0.15895:-02 0.21796E+00 0.262285400 0,26228E+01 0.433965+02
0.56234E+00 0.28206E-03 0.8837«E-01 0.98792E-01 0.98792E+00 0.6453275+02
0.10000E+401 0.502652-03 ).2R8454E~01 0.316293-01 0.31629E+00 0.51192E+02
0.17783E¢01 0.833862-03 ),75294:c-02 0.83697:-02 D.8386375-01 0.576962+02
0316236401 0.15895:5~02 9.161415-02 0.179642E-02 0.17942:-01 0.69033:+02
0.56234E+01 0.28266:2-02 0.32332:-03 0.3594032-03 2.35940€-02 C.81595:+02
0.10000E+¢02 0.50265-02 J).586142-04 0.65155%~04 0.651556-03 0.,10033:+403
0.17783c+02 0.823862-02 2.100562-064 0.11178E-04 0.11178E-03 0.12612£+02
0.316236+02 0.158952-91 (0.19597:-05 0.21784£=-05 0.217845-04 0,164522¢03
0562345402 0.282662-01 0.361532-06 0.40187E-06 (0.40187:-05 0.171325+02
0.310000E+03 0.502655-01 0.657¢1E~07 0,731005-07 0.731006-06 0.2047235+03
0.17783E+03 0.89386:-01 0.13154E-07 0.14621E-07 0.14621E-06 0,229646E+402
0.31623E+03 0.15895E+00 0.26732E-08 0,297152-08 0D.297155-07 0,25440E+9)3
0456234E+03 0.28266E+00 1.48933c-09 0.54393£~09 0.543935-08 0.30237:+032

0.25410£+03



{ S G r (- R | r S O A
; .
\EL
%, {TCOLOOPY: OL3T G-o
; M= 4 XNURM=3.10:+92 IPCH= 9 4= 0.2000E+03
: I0UTS = 17 TO= 0.100G:+90 NT = “ TM= 0.10002+05 TISTQP = )
-~ I0UT = 6 80= 0.1006:-92 ~E = 5 3M= 0.10003+406 =P5= 0.10E-09
SIG = 0.2000e-01 0.10005-01 0.65705-02 0.3330£-02 0.0000£+00
0.0000E+00 0.0V00E+00 0.0000E+00 0.0000E+00 0.0000E+03
H = 0.1000E+03 0.20005+453 0.1J00E+03 0.0000E+00 0.0000E+00
~ 0.0000E+00 0.00U0E+09 0,0000E+00 0.0GO0E+00 0.0000E+00
TAUCTO:TM)  TIMZ(L0) ToaNs TRANSCNORM) NORMEXNORM  3PP.R:S.
-
0.10000E+00 0.50265:-06 ).33332E+00 0.100003+01 0.10000E402 0.439065+02
Q.1TTBIE+00 0.833865-54 *.+5983E+40) 0.511363400 0.51136E+01 0.46990:+02
0.31623E+00 000.217496+09  0.261763¢00 0.264174E401 D.436735402
0.56234E+00 N.380635-01 0.979445-01 0.97944£400 0.459505+02
0.10000E+01 0.50263:-53 0.282728-01 0.314375-01 0.31637E40) 0.51536£+02
~ 0.177832+01 0.89336:-03 1.753962-02 0.849«92-02 2.369497-01 0.569399E+402
0.316235+01 0.158957-02 0.171275-02 0.190453-02 0.190653-01 0.66049£402
04562345401 0.232067-12 $.353850-03 0.39346:-03 0.393465-02 0.76532E+22
~ 0.10000E+402 0.502553-02 1.>53428=-04 0,73216:-06 0.732165-03 0.926645+02
0.17783E+02 0.89336i-0 J.11352:-04 0.126238-04 0.125237-03 0.116228+02
0.316236+02 0,158952-01 (.215408-05 0.240623-05 0.26062£-06 0,.13522£402
~ 0.56234E+02 0.28256:-01 0.393523-05 0.43802£-06 0.433023-05 0.161782+92
0.100005+03 0.53265:=31 0.7105%5=07 0.790092-97 0.790095-05 0.196+25+02
04177835403 0.83356:-01 2.135715-07 0,152018-37 9.152015-06 0.223642+02
~ 0.31623E+03 0.158951+400 ©0.30463:2-03 0.338795-08 3.333798-07 0.233152+02
D.562345403 0.232663+90 0.32059%5-03 0.57887¢&-09 0.578875-03 0.29014E5+03
0.100002+04 0.5u2653+0C 0.41342:-10 0.910035-10 0.910052-09 0.381662+92
—~ 0e177832+06 0.833863+490 9.552043-17 0.61335E-10 0.613852-09 0.13010:2+92




TAUCTO:ITM)

0.10000E+00
0.17783z+00
0.31623E+00
0.56234E+00
0.10000z+01
0.177832+01
0.316232+01
0e56234£+01
0.10000e+02
0.17783£+02
0.31623E+02
0.562342+02
0.10000E+03
0.177832+03
0.31623€+03
0.562342+03
010000z+04

TIME(S:ZC)

0.50265:2-04
0.8923¢€c-04
0.15895:-93
0.28266c-)2
0.502652-22
0.8338¢:-02
0.158952-0¢
0.2325€2-02
0.502652-92
0.8933¢--0¢
0.1583¢2-91
0.23266:-01
0.59255:~-01
0.893R065-01
D.15835:+430
0.2526€ 2400
04592522400

TRANS

Je39963£+00
Jas53552¢00
74217995400
043906 75-01
0.23632E-01
J.753¢0c-02
714157738-02
J«30512:-03
Ue33701E~-06
3.903248-05
Jel73G58-05
Je331232-06
Yeb3aC4z-017
3e12523:-07
Je251C3:-03
N0.52577=-(9
Jel94235-03

r (—— c— (0 (—— (7 (7
(TCoLOOP): JLdT -7
M= 4 XNORM=J.,10:z402 IPCH= 0
IQUTS = 17 TO= 0.100024090 T = 4
I0UT = 6 30= U.10600:--v2 N2 = 6
SIG = 0.2000E-01 0.10G0E-01 0N.65570&-02
0.0000E+00 0.0000&+00 02.0000E+00
H = 0.1000E+03 9Q.1009€+03 0.1000c+03
0.0000E+00 0.0J0005+00 N.0300E+00

(. [ S A (.

4= 0.2000£+403
TM= 0.1000c+05 ISTOP = 9
3M= 0.1000=+06 :ZPS= 0.10¢-03

0.3330€6~-02 0.0900E+00

0.0000E+00 0.0000E+00

0.0000€+90 0Q.0000E+00

0.0000E+G0 0.0000E¢09

TRANSCNORM)  NORMIEXNORM APP.RZS.

0.10000:+01
0.51032E+00
0.24231:+90
0.93982:£-01
0.31826:-91
0.83757c-22
0.17523€-02
0.33916:2-23
0.59632£~04
0.10040=-34
0.19831:-05
0.368255-06
0.70478£-07
0.133208-07
0.27994:-08
0.538644:-09
0.11592£-29

0.10000E+02
Je31082E+01
0.264231E401
0.389825+00
N.31826E+00
J.33757:-01
0.17533¢~-01
0.333162-02
0.596925-03
24100407-03
0.19891E-04
0.36825%-05
D.70478E-06
9.13929E-06
1.279045-C7
De58443€-03
Je115925-03

5.497392+02
Q.650252402
9.43373:+02
0.645193E+02
0.50850£+02
0.576H623+402
0.702236+02
D.849345402
0.106505+03
0.12558c+02
0.1535602+402
0.181532+02
0.20978:+402
0.23711£+03
0.2652G654032
0.2382254+012
0,3264702+492




ANEXO N 3.- CURVAS TEORICAS CORRESPONDIENTES A UNA ZONA
DE_COMPLEJIDAD ESTRUCTURAL.
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ZONA DE COMPLEJIDAD ESTRUCTURAL

CASO A

100
150
200
150

=
)
w

o g
3

200
150
200
150°

2
10
6]

o
3

50
100
200
100

(ohm.m)

30
200
50
200
60

(ohm.m)

30
200
50
200
60

(ohm.m)

30
200
50
200
60

50
150
200
150

oy
3

100
100
200
100

=
10
()]

=
3

200
100
200
100

(ohm.m)

30
200
50
200
60

(ohm.m)

30
200
50
200
60

(ohm.m)

30
200
50
200
60



;'; h (m) (ohm.m) h (m) (ohm.m)

ij 100 - 30 50 - 30
f 100 - 200 100 - 200
i 50 - 50 50 - 50
- 100 - 200 100 - 200

h (m) (ohm.m)

i 200 - 30
' 100 - 200
L 50 - 50
. 100 - 200
- 60

—
S
H-

[—




CASO B

=2
10
fany

oy
3

200
100

2
10
w

>
3

200
50

2
)
~

oy
3

300
100

=2
0
©

>
3

300
200

(ohm.m)

30
200
60

(ohm.m)

30
200
60

(ohm.m)

30
200
60

(ohm.m)

30
200
60

(ohm.m)

30
200
60

h (m)

100
50

2
10
@

o)
3

300
200

(ohm.m)

30
200
60

(ohm.m)

30
200
60

(ohm.m)

30
200
60

(ohm.m)

30
200
60



[

CASO C

2
10
(o]

oy
3

300
200

{ohm.m)

30
100
60

(ohm.m)

30
100
60

(ohm.m)

30
100
60

(ohm.m)

30
100
60

(ohm.m)

30
100
60

100
50

o
3

300
200

(ohm.m)
30
100

60

(ohm.m)

30
100
60

(ohm.m)

30
100
60

{ohm.m)

30
100
60



{TCcoLoQOP}:

M

= 5

I0UTS = 17
I0UT = 6

S16

H = 0.1000E+03
0.0000€E+00

TAUCTO:TM)

0.10000E+00
0.17783€+00
0.316232+00
0.56234E+00
0.100002+01
0.17783E+01
0.31623E+01
0.362342+01
0.10000z+02
04177832402
0.316232+02
0.562345+¢02
0.100002+03
0.17783£+03
04316232+03
0.56234c+03
0.100002+404

0.3330€-01
0.0000&+00

£2C A-1

T0= 0.10000+00 NT

XNuURM=0.,102+02 IPCH=

80= 0.10002-02 NE

TIMz(5:0)

0.83692:-04
0.14883%-32
0.2640£:-02
0.47002:-02
0.83692:-03
0.14832:-02
0.266565-02
0.470622-02
0.82692:-02
0.14833z-01
0.264665~01
0.47062:-01
0.83692:-901
0.148822+00
0.2646€:400
0.470522400
0.83692:+00

0.5200e-02
G.0000E+0Q0

0.15008+03
0.0000E+09

TRANS

0.,90024E+00
DeeTT13E+00
0e22352E+09
Je39393c-01
J.25329€-01
0.60149c-02
0.12425£-02
0.277672-03
)Ja581572-0¢
0e12346E-06
031702:5-05
DeT4T7T3E-05
0.173715-06
Dea37995-07
0.105649E-07
2.27232E~-03
J.11536E-C3

0.2000€-01
0.0009E+00

0.2900€+03
0.0JCOE+QO

A= 0.2000€+03

M= 0.
BM= 0,

0.5000E-02
0.0000€E+00

0.1500€E+02
0.0000€E+00

TRANS(NORM)

0.10000:z+01
0.530005+400
0.25435E+00
0.99305z2-01

0.281362-01
0.668042-02
0.13802:z-902

0.30844€E-03
0.64601:-04
0.14380¢€-04
0.35214E-95
0.83058:-06
0.198522-06
0.648652:-07
0.11819£-07
0.324715-08
0.12815%-08

10002405
100Q0E+06

0.15670€-01
0.0000E+00

0.0000E+0D
0.0000€E+00

NORM#:XNORM

0.10000E+02
0.53000£+01
J.254935E+¢01
0.99305E+09
0.28136E+00
0.668064c-01
0.138023-01
2.30244:-02
0.64601£-03
0.14380c-03
035214£-04
J.83058%-05
0.198522-05
0.48652E~06
0.11819£-05
0.32471€-07
0.12815E-07

IsTopP = 0
SP5= 0.10£-09

APP.RZS.

[.297332+0¢
0.23008:+92
0.22742E+02
04269792+402
0.3646125+02
0.641631c+02
0.502622+02
0.565202+402
0.60530£+92
0.63833E40¢
0.62865c+02
0.63291€+402
0.63070z+02
0.61T50E+02
0.60808%+902
0.55141E¢02
0.39268E+402




[ Rt R T
{TCoLOOP}: zC a-2
M= 5 XNDRM=_,10:z402 IPLH= Q
I0UTS = 17 To= 9.1000=+20 NT = o
10Uy = 5 30= 0.1000:-02 NE = 5
SIG = 043330€-01 0.5000c-02 0.2000E-01
0.0000E+00 (.0000E+00 0.0000E+09
H = G.5000E+02 0.1500E+23 0.2900%2+902

0.0000E+00

TAUCTO:TM)

0.10000E+00
0.17783c+00
0.31623E+00
0.56234€+00
0.10000e+01
0.17783€E+01
0.31623£+01
0.562342+01
0.100002+02
0.17783€+02
0.31623c+02
0.56234E+02
0.10000E+03
0.17783€+03
0.316235+03
0.56234E+03
0.10000c+00

TIMI(SIO)

0.B83672:-04
O0elewB8383:-02
0.26666:-02
0.470632-02
0.83692:-03
0.148332:2-22
0.2645€62-02
0.4700622-02
0.83632:-02
0.14883:-01
0.2646€32-01
0.47063:z-931
0.836922-01
D.148R32+00
0.2646€5+00
0.470537+450
0.83692:+0C

0.0000F+00

TRANS

1.10820E+G1
Ne538206E+09
N.2103T7E+00
Ue59316£-01
0416527E-01
0.338097-02
De8663645-03
0.19807z-03
De46426:-04
0.11098c-0%
0427377505
Jeb92312-05
041638303c-05
J.422335-07
0.10201£-07
J.24711%-03
0.31380€-03

0.0060€+0Q0

i=
TM=
8M=

0.5000€-02
0.0000E+00

0.1500€+03
0.0000€E+00

TRANSCNORM)

N.10000£+01
0.4975642400
0.136422+00
0.548188-01
0.134252-01
0.31245c-02
0.78032:-03
0.18306z-93
0.42906E-04
0.10256&-04

0.258552=-25
0.63982:-9¢
0.15529:2-16
0.39031:2-27

0.94276C-08
0.22837:~08
0.844512-09

o

0.2000E+03
0.
d.

1000z+05 ISTQP = ¢
1000c5+06 =PS= 0.198-09
0.1070£-01

0.0000E+09

0.0000E+00

0.0000E+90

NORMZ:XNORM APP.RZS.
0,10000E+02 0.30030:2+02

0.497S4E+01L
0.194425+01
0.54812E+0)
0.13425€+02
0e31245E-01
0.78032:-02
0.183062-02
0.42306€-03
0.10256E-03
J.25855€E-0%
D0.63982£-05
0.15529:-05
0.39031:-05%
0.942765-07
0.22837F-07
0e344515-08

0.10577€+02
0.283725+402
0.646027€+02
0.57524E+02
0.652292+02
0.66405:+02
0.68%452+402
0.70630£+02
0.70877E+02
0.68367c+02
0.66638E+02
0.6572¢E+902
0.632795+02
0.62541E+02
0.61679E+02
0.458725+02



r I [ | ( [ { (. [ { - . |
{1CoL0o0P}: cC &-2
M= 5 XNJIRM=9,102402 IPLH= 0 4= 0.2000€+03
IoUTS = 17 TO= 0.10003+400 NT = 4 TM= 3.1000z+405 ISTAP = 0
-~ I0UT = 6 BO= 0.10002-32 NB = 5 3M= 0.1000+06 ZP3= 0.10E-09
SI6 = 0.3330€6-01 (.5000E-02 0.2000€-01 0.5000€-02 0.16708-01
~ 0.0000E+00 0.0000€+00 0.0G000E+00 0.0000E+00 0.0000E+00
H = 0.2000€+03 (Q.1500€E+03  0.2000E+03 0.1500E+03 0.0000€+00
0.0000E+00 0.0000t+00 2.0000E+00 0.0000E+G0 0.0000E+00
TAUCTO:TM) TIMECSECQ) TRANS TRANSCNORM) NURM:XNORM APP.RES.
0.10000E+00 0.83692:-04 3.39907E+00 0.10000:+401 0.10000E+402 0.300245+402
0.17783E+00 0.1488233-03 (.44646E+00 0.436585400 0.49658E+01 0.302945+32
0.31623E+400 0.264663-02 5,20592E+400 0.229064E400 0.22904E¢01 (.297815+02
0562348400 0.470635-03 0.35496E~01 0.950935-01 0.95093E+00 0.288555+02
0.10000E+01 0.83692£-02 0.30750€E-01 0.342025-01 0.34202E+400 0.283143+92
0.177B3E+01 0.14832£-02 9.90759€-02 0.100955-01 0410095€E400 0.295452+02
0431623E+01  G.26456:2-02 J.21484F-02 0.238965-02 0.23896E5-01 0.336435:2+402
0.56234E+401 0.47063:-02 ).455087-03 0.50616:~03 U.506162-02 0.386489:2+02
0.10000c+02 0.836923-02 1.926823:-04 (.102867-03 1.102865-02 0.44030E+02
0177836402 0.148832-01 D.18270:-04 0.20321E-04 J«20321£-03 0.506072¢02
0.31623E402 0.264665-01 (.405222-05 0.45070Z-05 0.450702-04 0.53306=+402
0.56234£+402 0.470632-01 2.23952¢-~06 0.10005%-05 0.100055-04 0.55924%+02

0.10000E+03
0.177835+03
0.316232+03
0.562345+03
0.10000E+04
0.17783E+04
Ue31623:2+04
0.56234E+04
0.10000z+05

0.83632:~11
0.148837+¢C
0.26468240C
0.470632+00
0.836922+90
0.14833¢2+91
0.26466:24¢1
0.47063c+01
0.83692:401

0.20012:-05
{es63215-07
N.1111J3€8-07
0.27903€-03
0.42964E-03
Je536365c-17
De27543E-19
0e545828-11
0.2356712-11

0.222582=-06
0.52039¢c-07
0.123585-07
0.30035:z-08
0.46786€E~09
0.62692¢c-10
0.41869:2-10
0.71809z-11
0.25328z~-11

0422258:5-05
0452289E-06
0.12358E-06
0.30035€-07
0.46786E-08
0.62692E-09
0.41869¢-09
0.71309E-10
0.26323:-190

0.58478c+02
0.5305GE+02
0.590782+02
0.58136E+02
0.76953:2+02
0.112502+02
0.564525402
0.70078€+02
0.526112402




{TCOLOOP}:

M = 5 XNJIRM=).102402

IguTs = 17 TC=
I0UT = 6 80=

SIG = 0.3330€-01 0.5900:%

0.0000E+00 0.0000E

#H = 0.10008+403 0.1400¢

0.0000E+00 0.CUCO:

TAUCTO:TM) TIMECSZIC)

0.10000E+00
0.17783E+00
0.31623E+00
0.56234E+00
0.10000E+01
0.17783E+01
0.31623e+01
0.56234E+01
0.10000E+02
0.17783E+02
0.31623E+02
0.56234E+02
0.10000c+03
0.17783c+03
0.31623E+03
0.56234E+03
0.10000E+04
0.17783E+404
0.316232+04

=C s-4

0.83632:z-04
0.1488232-02
0.264662-03
0.470632-03
0.83632:-903
0.148833-0G¢
0.26466--02
0+47063:-02
0.83692%-0¢
0.14833:-01
0.2646€:-01
0e47Cn3:~01
Oeb3632°~21
Cel4833.400C
0.264666:+400
0.47003:-+00C
0.63692:+0C
0.145822+01
De20646€:+01

0.10003+00 NT
Nel0NCZ-02 NE

-02 0.2000¢-01

+00  0.0000E+00)

+03  0.,20002+03

+00  0.0000:+00
TRANS

J.30030E+C0
Je#T513E+00
12274 BE+C0
De3BLl4z-01
0e25540E-01
J.53087:=-02
N.13723k-02
0.30351t-03
Jeb5638uc-Co
JalaTaIE~04
Je356443:~05
3.32234E=06
0.134595-05
1.652928-07
Jel106466E~-07
0.26083E-08
G.4b6baTE-03
D.68287c-1)
Ge222452-140

[ [ [ [ r { [N
A= 0.2000c+03
TM= 0.1000E+05 ISTOP = O
BM= 9.1000E+96 =PS= 0.10:2-09
0.5000E-02 0.1670E-01
0.0003E£+097 0.00005+00
0.10005+03 0.00002+00
0.0000E+00 0.0000E+0Q0
TRANSCNORM) NORMZ=XNORM APP.RES.
0.10000E+01 0.10000E+02 0.297172+902

0.52870¢E+00
0.25259c+00
0.97954%-01
0.28360c-91
0.70053E-02
0.15256E-02
0.34368E-03
0«73714E-04
0.16378:2-04
0.39363E-05
0.912145-06
0.21598E-06
0.50293E-07
0.11821£-97
0.28969:z-08
0.51798:2-909
0.715605E-10
0.247022-10

3.52870E+01
0.252593€+01
D.97954E+09
J3.28360E+09
0.70053E~-01
0.15256E-01
0.364368E-02
0.73T1%E-03
0.16378z-03
0.39363E-04
N.71314£-05
0.21538£-05
0.502932-06
0.11321&-06
0.289696-07
0.517382-08
0.754605¢2-09
0.247022-073

0.23233E+402
0.23313£+02
0.27533E+02
0.34327E+02
0.40097E+02
0.466392+02
0.50533E+02
N.553422402
N.584935£+402
0.58323¢€+02
0.593372+902
0.52602€+02
0.63393c+02
0.637375+02
0.594385+92
7.71825¢+02
0.992743+02
6.30179¢e+02




{TCOLOOP}:

M= 5 XNJURM=9,103+¢22 IPCH=
I0UTS = 17 TO= 0.10005400 NT =
10UT = 6 BU= 0.1006c~02 NB =
SIG = 0.3330€-01 0.39032-02 0.2000:-01
0.0000E+00 0.C000E+00 0.CI006+09
H = 0.5000E+02 0.2000£+03 0.2000£+03
0.0000E+00 0.0900E+G0 0.0000£+00
TAUCTO:TM) TIMEC(5EC) TRANS

9.10000E+00
0.17783E+00
0+31623E+00
0e562345+00
0.10000c+01
0.177832+01
0.31623£+01
0.562342+01
0.10000:+02
0.17783%+02
0.31623E+02
0e562345+02
0.10000£+03
0.177832+03
0.316236+03
0.56234£+03
0.10000E+04«

2C A-5

0.83692:-04
0.14883:-03
0.266663-02
0.470063:-302
0.836923-02
0.14832£-0:
0.2646€3-02
0.47062:-02
0.83692:-02
0.164832:-01
0.266663-01
0.470023-91
0.83692:-01
0.14882:49C
0.26456:+00

0.47062:4900-

0636922400

0.107¢0c+01
JeS5278TE+DY
J.20604E+0D)
Je603C2€E-01
0.15390e-01
Je397146%2-02
J.386265-03
Ve237945-03
J.5341832-0¢
Uel12310k-04
Me31561:-03
Ye16205€6-06
N.181715-06
(0443315%2-07
0.10502¢-07
2.28027:5-08
1.12081:-03

""" l M r——
A= 0.2000:+03
TM= 0.10002435 ISTCP = 0
BM= 0.1000E+06 :PS= 0.10E-09
0.5000E-02 0.1570£-01
0.0000:+00 0.0000%+00
0.1000E+03 0.0000E+00
0.0000€+00 0.0000E+0)
TRANSCNORM) NORMZXNORM APP,.RES.
0.100003+401 0.10000E+02 0.30030£+02

0.490602+00
0.1914932+00
0.56043e-01
0.14861€E-01
0.36911:-02
0.91673¢€-03
0.214664£-03
0.50363:2-04

0.119052-9¢4

0.29333:-95
0.70825¢c-06
0.16888E~06
0.407232-07
0.975025-08
0.26048E-08
0.11228&-93

0.49N6NE+01
0.19143E+01
0.560643E+07
J.14861E+00
0.36911£-01
0.9156732-02
Ne21464£-02
0.503635-03
0.11905¢-03
1.29333:z-04
0.70825¢-05
0.108882-05
0.40723t-06
0.97602c-07
2.260685-07
0.11228%-07

0.12436E5+02
N.23743c+02
0.645177E5+02
N.52965:2+402

0.57723c2+02

0.596407E+02
0.6193€E+02
0.63572£+402
0.643402402
0.630525+402
0.626322402
0.62274E4+02
0.617433492
ND.61342E+402
0.55711£+402
0.330752+402



{TCOLOOP}:

=C 2-¢

M= 5 XNORM=J.,102+02 IPCH= ] A= 0.2000c+03
I0UTS = 17 TO0= 0.1006E+420 NT = 4 TM= 0.1000Z+495 ISTQP = 9
I0UT = o 60= 0.100Ccz-02 NEB = 5 3M= 0.1000Z+406 PS= 0.10E-09
SIG = 0.33308-01 .59002-02 0.,20002-01 0.5000E-02 0.1670€E-01
0.0000E+00 0.0000£+09 0.0000F+00 0.0000E+00 0.0000E+00
H = 0.2000E+03 0.19C02+03 0.2000E+03 0.1000&+03 0.00005+00
0.0000E+00 0.0300%+00 0.0000Z+00 0.0000€E+«00 0.0000=+09
TAUCTO:TM) TIMECSEC) TRANS TRANSCNORM) NORMZ=XNORM APP.RES.

0.10000E+00
0.17783E+¢00
0.31623E+0Q0
0.56234E+00
0.10000E+01
0.17783&+01
0.31623E+01
0.56234E+01
0.10000E+02
0.17783E+02
Ve31623E+02
0.56234c+02
0.10000E+03
0.17783€+03
0.31623E+03
0.56234c+03
0.10000=+04
0.17783E+04
0.316232+04

0.53632:2-04
G.14283:2-03
0.25646€6:-03
0.47002:5-03
0.83692:-07
0.16833:-22
Qe254667-92
0.47053:-02
0.83632:-02
0a148%2:-01
Ge25456.-01
0.470522-01
0.83632--01
Ue14532_+00C
0e25466:+400
0.67063740¢
Q.83692-+0¢C
0.14833:2+01
0e2b65€.+401

0e339C3£+400
Jebsb4b2+02
2.205915+00
J«?5364E-01
De303641E5~-01
J«30523£-02
1.213298-02
Ne41557c¢-03
0.39987FE-04
2.200138-04
Qe.44624:-05
0.37820€-05
3.215256-09%
J.69886==07
0e11455:5-07
J.25924%-03
Des4b455-09
T.752436E-10
Dee3T727E-1)

0.10000:2+01
0.496572400
0.22902£+00
0.964923E-91
0.33969&-01
0.10070%-01
0.242795-92
0.52894E-92
0.11021£-03
0.22260E-04
0.49410%-05
0.108802-05
0.2396412-06
0.55483%-07
0.1274132-07
0.288345-08
0.496562-99
0.83903£-10
0.55320€-10

0.100002+02
De496575+01
0.22302€+01
0+94923E+00
0.33969E+00
N.10073E+09
0.242792-01
3.528%4:2-02
D.113217F-02
0e222605-03
D.494106-04
0.103880E-04
0.2396412-05
N.55483¢-05%
Jel2T41c-06
N0.28834£-07
0.496565~-08
0.33303t-09
0.55329€-09

0.300212+02
0.302942+02
0.2973432+02
0.28932:2+02
0.28524E+02
0.29609:+02
0.330328+402
0.27300E+02
0.42034E+492
0.47577E2+02
0.50110£+02
N.52870E5+902
N.556383+432
N.566222+02
0.578362+92
0.59739:2+402
0.73957£+02
0.92716%+02
0.66830E+402



— - e
(TCOLOOP}: €C A-7
M= 5 XNORM=0.105+32 IPLH= o
10UTS = 17 TO= J.10002+00 NT = 4
I0UT = 6 80= 0.1006E8-32 No¢ = 6
SIG = 0.3330E-01 0.500uE-02 0.2060z-01
0.0000E+00 0.G0002+07 0.09002400
H = 0.1000E+403 0.12900:2+03 0.50002+02
0.0000E+00 0.C0002¢00 0.C007E+0J
TAUCTO:TM™) TIMZ(3:0) TRANS

0.10000E+00
0.17783E+00
0.31623E+00
0.56234£+00
0.10000E+01
0.17783:2+01
0.31623:2+01
0.562342+01
0.10000c+02
0.17783E+02
0.31623:2+02
0.5623«E+02
0.100002+03
0.17783E+03
0.31623E+03
0.56234E+03
3.10000E+04
0.17783E+0¢4
0.31623E+04

0.836922-06
0.14833:2-03
0.26666:-03
0.470632-02
0.83632:2-02
0.148835-92
Na26406:-02
0.470632-02
0.8363%¢:-0z
0.148133:-01
0.2646€2-01
0.67G63%-01
0.836%2:-01
V148822400
0.2646€:+400
0.6705632+0(
0.83692:+00
0.148332+01
0254563401

J.301C0Z+03
Gea7566E+00
54225225400
1e39370E-01
J.25371¢-01
G.61353°-02
Jel21312-02
3.26586z-C3
Je537160:-0%
1.132928-0%
}e329825-05
0.778CG3E-096
1.186932-06
0.444108-07
7.102248-07
1,243155-08
0.541178-09
0.17970:z-09
0.153855-10

(- { (. r— . ("W
A= 0.2000E+03
TM= 0.1000E+05 ISTOP = 9
8M= 0.10005406 =PS= 0.102-09
0.5000E-02 0.1570E-01
0.0000E+00 0.0000E+00
0.1000€403 0.0000%+00
0.0000E+400 0.0000E+00
TRANSCNORM) NORM:XNORM APP.RZS.
0.10000E+01 0.100002+02 0.296272+02
0.327925400 0.52792:+01 0.233382+02
0.253293400 0.25329E€+01 0.2310€6E+02
0.991962-01 N.79196E+00 0.2569332+02
0.287132-01 0.28713E+00 0.33838E€+02

5.681015-02
1.1348635-02
0.29508E-03
6.636255-06
0.147525-04
0.36606E-05
0.86359E-06
0.20T4TE=06
0.492903-07
0.11348E-07
0.269875-08
0.600635-09
0.199645E-09
0.176302-10

0.48101%-01
N.13486E-01
U.29503E-02
0.63425€-03
0.1647525-03
0.36606E-04
0.863598-05
0.20747€-05
).492905-06
0.11348E-05
0.26987£-07
0.60063E-08
0.199458-03
0.17630£-03

0.41011E2+02
D.51035E+02
0.56139%+02
0.61309E+02
0.,62755E+02
0.612162+02
0.,61627:+02
0.61295£5+02
0.61191&+02
0.6264¢72¢02
0.623472+02
0.65052€+02
N.519762+02
0.10036E+03



-

Q.56234E+01
0.10000c+02
0.17783£+02
0.31623E+02
0.56234E +02
0.10000:+03
0.177832+403
031623203
0e562345+03
0.10000c+04
J.17783E+0¢
Je4316238+0¢

0.47063:-02
0.836922-3¢
0.14882:-01
0.2646€:-01
0.0T7052.-01
0.83642.-01
0a.143833+0C
0.26406%+0Y
Q.4705232+00
0.83632c+0¢
0.16932:+01
0.264HE2+01

0.183€7¢-03
Jebla3E=-00
J.115958~-04
0.29351:-05
D.720288-05
0.175¢&48~-05
Je+23212-07
J.100:27E=-C7
N.224028-03
Deab6THEVE-GC3
DeTTT606E-123
N.58410&-11

0.176362-03
0.42910E-0¢
0.10781:2-04
0.27291E-05
0.656982:2-16
0.163505-06
0.393605-07
0.93327€-08
¢.20831:-u8
N.43479:-09
0.723082-10
0.63609:-11

5.17636E-02
2.42910£-03
U.107815-02
0.27291€-04
J+b66982€-05
0.16350€E~05
J+39360€-06
3.93327¢-07
0.20331€-07
Ge43«79E-08
0.723082-03
0.63609€-10

0.71062%+92
6.70920E+02
0.638145+02
0.66202E+02
0.64839%+902
0.637575+02
0.63182E+402
0.63221c402
0.6586487+02
Q.71709E+02
0.908555+92
0.1759932+03

T [ (G G — - " ( [ A [ O G
{TC0L0OP): iC &-¢€
M= 5 XNIRM=0.102+02 IPCH= ] 4= 0.2000€E+03
I0UTSs = 17 TO= 0.100Cc+30 HNT = 4 TM= 0.1000E+405 ISTOP = 1)
— IQUT = ] 30= 0.1€90&-Jz Ne = 5 3M= 0.1000E+40¢ :zP3= 0.1)E-09
SIG = 0.3330£E-01 0.5000:z-02 0.2009t-01 0.5000€-02 0.15670E-01
~ 0.0000E+00 0.00002¢00 0.GC000:2+400 0.0000E+00 0.0000E+00Q
H = 0.5000c+02 0.1900c+03 0.50002+402 0.1060E+03 0.00002+00
~ 0.0000c+00 0.Gu00z+C0 0.C00)%+0Y0 0.0000E+490 0.0000:£+09
TAUCIO:TM) TIMZ(S:C) TRANS TRANSCNORM)  NORM%:XNORM APP.RZS.
0.10000E+00 0.83692:-04 0.107558+01 G.10000E5+401 0.100005+402 0.30030:+02
0.17783E+400 0.14832:-02 ).353003:+00 0.492%35+400 .49283E+01 0.120342+02
04316236400 0.2646€62-02 2.209955+00 0.195222+400 9.195222+01 0.28502&+02
0656234E+00 0.47062z-02 0.62323:-01 0.579602-01 0.57960F+00 0.43637&+92
0.10000€E+01 0.836923-02 0.15367c-01 0.142892-01 0.14283E+00 0Q.54817&+02
0.177835+01 0.14883:3-0. 0.337E8E-02 0.31417E-02 0.3164172-01 0.652450E+402
0.31623E+01 0.2645667-02 0N,76477c-03 0.71130£-03 0.71110%-02 0.712325+02




0.10000€+00
0.17783E+00
0.31623E+00
0.56234E+00
0.10000£+01
0.17783E+01
0.316236+01
D.56234E+01
0.10000€+02
0.177832+02
0.316236+02
0.56234c+02
0.10000:+03
0.177832+03
0¢31623E+03
0.56234E+03
0.10000E+04
0.17783c+04
Ue316232+04

G.83692:-04
Uel6e8833-02
0.26466:-03
Q.470632-y2
0.83692:-02
0a14988232-02
Q.26u66.-32
Uea70520-02
0.836927-02
0.148323-901
0.266662-01
0.470622-01
0.8367%2:-01
0.14832:+90
0.20646€:+400
0.4706224¢00

0.83692:+00

0.14882:401
0.2048662+01

N,39301E+00
De4ab555400
Je2038HE+CD
7.8537JE-01
0.30741€-01
Je31193E-02
0.21641¢-02
NewsI3467-03
1e312C25-04
(a.182692-00
0.41680E~05
0.331435-06
0.20386:-05%
0.285€05-07
DellNiez-07
0.23190:-03
0.523C5£~-09
N.167672-03
0.145625-19

0.100002+91
0.436732+00
0.22898z+00
0.94951:c-01
0.341953-01
0.101463:-01
0.240722-02
0.699842-03
0.101452-03
0.20311:-04
0.46362&-05
0.10361c-05
0.23232:c-06
0.54015:-07
0.12263:-07
0.257952-08
0.587372-09
0.18643:-09
0.16220c-10

0.10000E+02
J.43673E+01
0.22893€+01
J.34961€+0)
J+436195E+09
J.101445400
0.24072E-01
Je49384£-02
0.101452-02
0.20311:~03
Ue46362E-04
Je10361£-~04
0.23232€6-05
0.540155-06
0.12263E-06
04257952-07
0.53737¢-08
0.186435-08
0.16220£-013

[ ( l { (. - (O o r (O ( [ { {
{TCOLOOP}: ZC a-§
M= 5 XNIRM=3.1GZ+#02 IPCH= 0 A= 0.,2000:2+03
I0UTS = 17 Td= J.10003+30 NT = 4 TM= 0.1090E+05 [ISTAP = )
-~ IouT = 6 80= 0.1000z-02 NB = ) 3M= 0.1000&+406 =PS= 0.10:£-09
SI6G = 0.3330£-01 0.5000:-02 0.2000:2-01 0.5000:-02 0.1670:-01
0.0000E+00 0.0000Z+C0 0.C000c+00 0.C000E+00 0.0000F+00
H = 0.2000E+023 (.10003+03 0.50005+402 0.1000E+03 0.0000:+00
0.0000€+00 0.C0002403 0.CI00E+G0 0.G000E+00 0.00005+090
TAUCTO: TM) TIME(ScC) TRANS TRANSCNJIRM) NORM:XNORM APP.RES.

0.3030385+02
0.302682+402
0.29801z+02
0.289165:+02
0.23323c+02
0.294213+902
0.33250:+02
0.38837c+92
0.44505c+02
0.50627:+92
0.52306E+92
0.566342+02
0.568312+92
0.5T643€+02
0.59336E402
0.643502492
0.661285+02
CeS54450£+02
0.10626%+92




{ (" r— (I r—
{TCOLOOPY: zC 8-3
M= 3 XNOR1=9.10:2+22 IPCH= Q
I0UTsS = 17 TO= 0.10060:+90 NT = 4
I0UT = [ 80= 0.1000=z-02 NB = s
SIG = 0.3330E-01 0.5000E-0G2 0.1570:2-01
0.0000E+00 O0.GJICVE+00 0.0009E+00
H = 0.2000£+03 0.5000E+02 0.5000E+02
0.0000E+Q00 0.0000€+¢00 0.CO00E+00
TAUCTO S TM) TIMZ(S2C) TRANS
0.10000E+00 0.836323-04 3.39837:2+00

0.17783€E+00
0.316233+00
0.56234E+00
0.10000£+01
0.17783c+01
0.31623E+01
06562342401
0.100006+02
0.177835+02
0.31623c+02
0.562342+02
0.10000E+03
0.177836+03
2.316232+03
0456238403
0.10000e+04
0.17783c+04
D.31623c+0¢

0.14333E-03
D.254062-02
0.47063c-03
0.83692:-93
0.14883:-02
0e2649€2-02
0.,47063:2-92
0.83692:-02
0.1«8532:2-01
0.264662-01
0.470622-01
0.836932:-01
0.148822¢00
0e264n6c400
0,47062:400
0.82692:40C
0.14833:2+401
Ve264067¢01

Jedab61LEFQT
0.20582E+09
D.85049E-01
0.303E0E-01
0.305T2E-02
0.22222%-02
0.49173:-03
0.10505:-03
0.21725%-06
JewB3456c-C5
1.105532-05
D.231107-06
0.51720:-07
De113€15-07
N,276E6E-03
N.59500£-09
¢a1T75728-09
J.18393:-12

1= 0.2000£+03

M= 9.
8M= 0.

0.5000€-02
0.0000E+00

0.1000E+03
0.0000€+00

TRANS CNORM)

0.10000:+01
N.49630&+00
0.22892:400
).94607E-91
0+337942-01
0.10086£&-01
0,24719€-02
0.566993-03
0.11685E-03
0.,24168c~06
0.53779€-905
0.11790€-05
0.25707£-06
0.57532:2-07
0.33205:2-07
0.30775¢&-0¢8
0.66137E-09
0.19%547:-09
0.2040602~10

1000405
10005+06

0.1670€-01
0.0000E+00

0.0000E+CHO
0.0000E+0Q0

NORM#XNORM

0.10000E+02
0.4968B0E+01
0.22892E+01
0.964607E+00
0433794E+00
0.10086E+00
N.264719E-01
0.546939€-02
0e11685£-02
0.264168:-03
0.53779:-04
0.11790E-04
3.25707€-05
0.57522:-06
0.13305£-06
0.30775¢-07
)e66187€-083
0.19547-08
0.20460:-09

ISTOP = 0
ZPS= 0.10E-09

APP.RSS.

0.300642+02
0.30235€+02
0.298215+02
0.29079E+02
0.28636E+02
0.295692402
0.32585£+02
0.36420E+402
0.403732+02
0.64999c+402
0.647337E+02

«50104£+02
0.531152+02
0.552732+02
0.56262E+402
0.57204c+02
0.610565+02
0.527532+402
0.910185402




(. r— (7 [ I
{TCOLO0P): =€ =2
M= 3 XNORM=0.1G:+32 IP
I0UTsS = 17 TO= 0.10002+00 NT
I0uT = 6 30= 0.10006z-92 NE
SIG = 0.3330E-01 0.5000E-02
0.0000E+00 0.CN005+00
H = 0.2000E+03 0.2000£+03
0.0000E+00 C.G0GUE+0QD

TAUCTO:TM)

0.10000E+00
0417783E+00
0.31623E+00
0.56234E+00
0.100002+01
0.177832+01
0.31623E+01
0.562342+01
0.10000c+02
0.17783cE+02
0e31623E+02
0.56234E+02
0.10000z+03
0.177832+03
0.316232+03
0e562347+03
0.10000: +04

0.17783E+04

0.31623c+04

TIMZ(S:I0)

0.83632:-924
0.14R83232-03
0.264665-02
0.47063z-02
0.83632:-032
0.148822-902
0264565 -52
0.47063:-02
0.83632:-02
0.1483272-01
0.26466:2-01
0.47062:-01
0.83632:-01
04164883:-+00
0.2646€62¢00
0.470632400
0.83632:z+00
0.1488332+01
0.264662+401

TRANS

94399032409
De446528+00
N.20589E+00
0.855528-01
3.30917e-01
JeI1127E-02
0.21230z-02
Ne43326c-03
V.B374832-00
Je176262-04
Jex017172-05
0«311£65E-C5
0.20h0068-06
Deels322-07
N.10752:-07
De245745-08
De524258-09
0.15727c-09
7.38341%-10

2.1670:-01
9.0000E+00

0.5307£+02
0.G000E+00Q

{ { (D (" — -

a= 0.2000E+03
TM= 0,10002+05 ISTOP = 9
3M= 0,1000E+406 =PS= 0.10e-03

0.5000€-02 0.15670€-01

0.0000E+00 0.0002E+00

0.1000€E+03 0.0000E+CQ

0.0000€+00 0.0000E+0"

TRANSCNORM) NORMZXNORM APP.RZS.

0.10000£+401
0.496672+400
0.22902:2+00
0.951602-01
0.34389E-01
0.10136:-01
0.23614:-02
0.48193z-03
0.97314E-0¢4
0.196052-0¢
0.45290E-05
0.10140:-05
0.,22962E-06
0.52826E-07
0.11959:-07
0.27334z2-03
0.53313=-09
0.174932-09
0.,43203:z-10

0.,10000€+02
0.49667E+01
0.22302€+01
0.35160E+09
Ue34389E+00
7.101346E+09
0.236142-01
0.48193£-02
0.97314E-03
0.19605:2-03
0.45290E-0¢
D.10140E-04%
0422962E-05
Ue52826E-06
3.11959€-06
0.2733642-07
0.58313e-08
3417493£-08
J+432035-09

0.300342+02
0.30275£+402
0.297305+02
0.28828E+02
0.231452+402
0.29441E+02
0.337412+402
0.2398585+02
0.457372402
0.518535+02
0.53135E+02
0.554252+402
0,572765+92
0.58511E+02
0.60335E+02
0.619095+02
0.666453402
0.568095+02
0.55295:+402




&
S

e

s

o
g:ngs

[ e e (- (—
{TCOLOOP}: € 8-1
M= 3 XNJORM=0.102+¢02 IPCH= 5}
I0UTs = 17 TO= 0.,10302¢9C NT = 4
10Ut = 6 30= 0.1000E-0c MNE = )
SIG = 0.3330E-01 0.50002-02 N.1670E-01
0.0000E+00 0.0000E+0D0 0.C000£+00
H = 0.2000E+03 0.10003£+03 0.5000&+02
0.0000E+00 0.GJ00=+09 0.05000E+00
TAUCTO:TM) TIMc(5:20) TRANS

0.10000E+00
0.17783E+00
0.31623€+00
0.56234E+00
0.10000E+01
0«.17783E+01
0.316238+01
0.56234E+01
0.10000E+02
0.17783£+02
0.31623E+02
0e56234E+02
0.10000E+03
0.177836+03
031623£+03
0.562342+03
0.10000E +04
0.1T7783E+04
031623E+04

0.83692:-04
0.14883£-02
0.26466E5-03
0.47063:2-03
0.83692:-03
0.14833:-02
0.2645667-02
0.47003:2-02
0.85692:-02
0.14832:-01
0.2046€63-01
0.470632-01
0.836925-01
0.14382:5+400
0.26466c+0C
0.47053:400C
0.83692=+00
D.16482323401
0.2646€7+01

1.899066E+00
Je4663E+0D
1.20589E+09
0.35375E-01
0.30621E-01
J.206225-02
Je216615-02
0e465152-03
2377658 -0¢
0.20143%5-04
0.45523:=-05
Ne10083E-0°¢
Ge22269¢=-06
1450425E-07
2.1290565-07
0.25020:-03
Je>46622-09
0+13235¢-07
0e12396:-19

0.2000E+03

0.5000E-02
0.0000E£+09

0.1000€+03
0.0000E+00

TRANSCNORM)

0.10000£E+401
0.496622+00
0.229015+00
0.94961E2-01
0.34070E-01
0.10079z2-01
0.240712-02
0.51737¢-903
0.10872E-03
0.22411:-94
0.50640:-905
0.112153-05
0.247702-06
0.560862-07
0.133545-07
0.276829:-08
0.60799z-09
0.14721%2-09
0.13786£-10

Az
TM= 0.
M= 0.

1000:z+05

I1sTaP = 9

10005406 =PS= 0.10E-09

0.1670€-Q1
0.0000E+00

0.0000€E+00
0.0000E+00

NORMEXNORM

0.10000€E+02
0.49662E+01
D.22901E+01
0.34361E+00
0.34070E+00
0.10079E+00
Da26971F-01
9.517376-02
0.10372£-02
Ne22411£-03
0.506640E-0%
Je11215€-04
04264779£-05
0.560865-06
5+133545-05

«27823£-07
0e607995-08
0.1647215-038
1.137862~09

APP.RES.

0.300275+02
0.3023¢E+02
0.29739%+402
0.28916£402
0.28432€+92
0.29584E+402
04332512402
0.37534€+02
0.426312+02
0.47359E8+02
0.49239E+92
0.518Q07c+02
0.54448E+02
0.56217E+402
0.56102:+02
0.61170E+02
0.646195+02
0.6373€624902
N.118422+02

[




0.10000€E+00
0.17783c+¢00
0.31623€+00
0.56234E+400
010000c+01
0.17783E+01
0.31623c+01
0.56234C+01
0.10000E+02
0.177832+02
0.31623E+02
0.56234E+02
0100002403
0417783E+03
0.316232+03
0.56234E+03
0.100002+0¢
J417783c+0¢

N.836927-04
O.1+822:2-02
Ge2hénEc=03
0.470062:-02
0.83692:-02
0.1648482:2-02
0.26456:-02
0.47003c-02
0.83692:-32
0.164882:-01
0.,264A65-01
0.47063:-01
0.83632:-01
0.14882:400
0.2646€6-+00
0.47052.400
0.83692.+00
0.1a54235¢01

D.303e3E+09
JeaTal5c+00
1.222303E+C)
N.337264E-01
J.25553E-01
1.517930-02
0.13045E-02
J+30Ul4z-02
Jen6236:-04
D.15240%~0C4
Ge36640E-05
145524 2E-06
De13300:2-06
0.46021c-07
1410582E-07
0.23893£-03
D.48963€-09
J.733708-11

0.100002+01
0.528692+90
04253195+400
0.93513:2-01
0.28372:z-01
0.,68616-02
0.14484E-92
0.33325:-03
0.735422-04
0.16921c-94
0.40705:-05
0.94647E-26
0.22095:z-36
0.51109:-97
0.1176472-07
0.265365-08
0.54365z-99
0.814652-19

2.10N09E+02
1.52863E+01
0.25319£+01
N.783136£+0)
0.28372E+00
D.686162-01
Jel144845-01
De333255-02
0.735425-03
04163215-03
0.407052-04%
De946475-05
0.22095£-05
1.531093-06
Jell7672-06
D426536°-07
0.54365¢-03
N.B814652-093

( [ { [ S r (- (- [ [ r (. " r—
{(TCOLQQP}: =C =-4
M= 3 XNJIRH=0.10 43z IPCH= 0 iz 0.2000€E+u3
IguTs = 17 To= 0.1000:z+3C NT = 4 TM= 0,10003+05 ISTQP = 3
- IouT = ) 30= 0.1000c-02 NE = ) 3M= 0,1000£+492€& <SPS= 0.10c-93
SIG = 0.3330:2-01 0.5000E-02 0.16702-01 0.50008-02 0.1670€-01
0.0000€E+00 0.0000:2+G0 O0.0000E+0G0 G.0000E+00 0.0000E+39
H = 0.1000E+03 0.1000E+03 G.50005+02 0.1000€E+03 0.0009F+00
~ 0.0000E+00 0.0000&+C) 2.00060E+0) 0.0900E+0D 0.0000F+C0
TAUYCTO:TM) TIMZ(S5:0) TRaNS TRANSCNORM)  NORM:XNORM APP.RES.

0.23702E2+02
N.23228c+02
0.23158+402
0.27234£+402
ND.363092+02
0.40775E402
(¢.485072+02
0.51632z+02
0.55628c+402
0.57215¢+02
0.570188+02
0.57915:2+02
0.58638c+02
0.59T744%+02
0.61039:2+02
0.63070z+02
0.695422402
D.9464433492



T
M

10
I0

SI

AR G ) { r~ {

COLOOP): iC 8-5

= 3 XNORM=0,102+492 IPCH=

uts = 17 TG= 0.1000:+00 NT =

ut = ° 50= 0.1000:-22 NE =

6 = 0.33306-01 0.5000E-02 0.1670%
0.0000£+00 G.0000E+0) 0.0000%+

M o= 0.1000E+03 0.2000E+03 0.5000%+
0.0000E+00 0.0000E+G0 0.C003%+

TAUCTO:TM)  TIME(5:-C) TRANS
0.10000E+00 0.83632:-04 0,30036E+00

0.17783c£+00
0.31623E+00
0.56234E+00
0.10000E+01
0.17783E+01
0.31623E+01
0.56234E+01
0.10000€+02
0.17T7T83E+02
0.31623E+02
0.56234E+02
0.10000E+03
0.177835+03
0e31623:+03
0.56234£+03
0.10000C +04
0.17783E+04%
0e316232+04

U.14832%-03
0.2666€6%-03
0.47063c-02
0.83632:-03
0.14883&c-02
0.266667-02
0.47063:-0¢
0.83692:-9¢
0.1483822-901
0.264662-01
0.47062:-01
0,83632:2-01
0.148383:+400
0.2646€2+30
0.47063240¢0
0.83632:+ul
0.148322+01
0.2049262+01

N.4T7TTLHE+QD
Ye2304hKE+0Y
0.30323E-01
0e256438-01
0.581630-02
1.111222-02
04243522-03
0e54003E-04
0e12359:-04
0.32212¢€-C5
N.763162-06
JelB348E-06
0.643841€-07
5.106822-07
J.269€7E-03
Je351713-09
D.162275-09
Ne1B8a8s2=10

02
G0

r—
4= 0.2000E+03
TM= 0,1000S+05 ISTQGP = 0
3M= 0.1000Z+06 £EP5= 0.10€-03
0.5000E-02 0.1679E-01
0.0000E+00 0.0000E+09
0.1000E+03 0.0000E+00
0.0000E+00 0.0000E+0Y)
TRANSCNORM) NORMZXNORM APP.R:ZS.

0.19000z+01
0.52935:2+400
0.25597z+00
0100342400
0.28259£-01
0.646382-02
0.123622-02
0.27602:-03
0.59985E-04
0.14282:-04
0.35777:-05
0.867622-06
0.20379£-06
0.486332-07
0.11642:-07

©0.29975z-0¢8

0.61277:2-09
0.18034z-09
0.205322-10

0.10000€E+02
5+52995E+01
0.25597E+01
J.100345+01
0428259E+09
0.64638:-01
0.12362F-01
2.276026-02
0.59985:5-03
Je162828-03
0.35777e-04
}.86762E-05
0.20379E-05
2.48693E-06
0.116422-06
0.29975:-07
0.61277E-08
2.18034%-038
01.20532:-093

0.237602+02
0.230042+02
0.22430E+02
0.2654532+02
0.34457E+02
0.42737z+02
0.564495+02
0.58%0432+02
0.637175+02
D.661732402
0.621943402
0.624315402
0.61970E+02
0.,61720E5+402
0.61419E+02
0.581575+02
0.6642212402
0.556135+402
0.907122+0¢

—



{1C0LLOP}:

M

= 3

I3uTs = 17
i0UT =

SIG

0.3330¢
0.0000F

0.1900¢
0.0U00E

TAUCTO:TM)

0.10000€+00
0.17783E+00
0.31623€+00
0.56234c+00
0.10000E+01
0.17783E+01
0.316232+01
0.5623¢E+01
0.10000€+02
0.177835+02
0.316232+402
0.5623645+402
0.10000£+03
0.177835+03
0.31623c+03
0.56234c+03
0.10000¢c +04
0.,17783E+0+%

1 - [ {
¢ -6
ANURA=0,10:+02  IPCHE
To= 0.1500:40C HT = “
30 0.10064-92 NE = 5
-01 0.50002-02 0.1570Z-01
+00 0.C000Z+0) 0.0000:+00
403 0.5)00&+02 0.59005+02
+00 0.CJC0F+0U  0.00GIE+00
TIMZ(5:C) TRaNS

0.836932-04
D.14882:-712
0.2640662-93
0.47052%-92
0.83692:-0C3
Je18432-02
0.26456°-02
0.47002:-02
0.83692.-0z
0eleB8%3:-01
0.2540673-01
0.47063.-01
0e83532:-01
04165325400
Qe264562400
JeaTQH3II+0C
0e83632:40C
0e14232 401

G.3013522¢090
Jo4T22554079
1e2264323F400
Je37T717E-01
Je262152-01
Deb6504c-02
Je1le7C3€-02
1433703c-021
OeT7641715-04
0e166432-00
1e33303£-05
0.39315:-05
J.20373£-06
(ewd34G3c-07
$.11375£-07
9.256084E-03
Ja303958-073
1438765510

iz 0.2900£8+03

TM= 0
3M= 0

0.5000£-02

0.0000E+00 0.00007+00
0.10008+03 0.0009z+00
0.0000E+400 0.0000F+00
TRANSCNORM)  NORM:XNORM
0.10000E+01 0.10000E+02

€.523855+00
0.264833€400
0.97298:-01
Ge.29079E-01
0.73769%-02
0.163105=-02
0.373390E-03
0.82273E-94
0.1840612-04
C.436032-05
Ue996265-96
0.228205-96
G.536972-07
0,12617:2-37
0.23929£-08
C.559305-09
7.93864622-10

.10002+405 I
.1000c+0¢ £

n

0.1670€-01

1.52385E+01
3.26883E+01
04972985409
9.29079E+00
0.7375936-01
Jel6310E-01
2.37390:-02
5.322736-03
1.184615-03
0.436032-04
1.996256-05
9.228202-05
1.53697E-05
Je.12617¢-05
0.28929€-07
2.55300€-03
N.38662¢-073

STOP = 9
PS=

0.19E-07

APP.RES.

0.295202+02
0.241062402
0.24206E+902
0.27772&+02
0.33640E+02
0.33408E+402
0.4442524+02
0.47594E2+02
0.512958+02
0.5399€c+02
0.566062+02
He559312+92
C.57408E+¢92
0.577T58E+02
0.581592+02
0.595015+902
0.63218£+02
0.83134€402




| — [ i r— — r— [ { (7 L R SR AR N
{(TcoLooP): iC 5-7
P
M= 3 XNORM=0,10:+402 IPCH= 0 = 0.2000€+03
IoUTS = 17 TO= 0.1000:+430 NT = 4 TM= 0,.1000Z2+0S5 TISTOP = 0
I0UT = 6 B0= 0.10007-02 NE = 6 3M= 0,1000:+06 ZPS= 0.10E-09
SIG = 0.3330E-01 0.5000E-C2 0.16708-01 0.5000€E-02 0.1670F-01
- 0.0000E+00 0.CQ00z+0n (0.CN00z+C0 0.0000E+00 0.0000E+00
H = 0.3000E+03 0.100yc+03 0,2900E+02 0,1000E+03 0.0000=2+00
~ 0.0000E+00 0.062002+090 0.C900c+00 0.0000E+00 0.0000£+00
TAUCTO:TM) TIM2(5:¢) TRANS TRANSCNORM) NORMXXNORM APP.RES,
_ .
0.10000E+00 0.83692:-34 Je39344FE+00 0.,10000E+01 0.100002+02 0.30155c+92
0.17783E+00 0.16582:-02 H.447428+00 0.49800E+00 0.498005+01 0.30050£+02
0.31623E+400 0.2640€6:-02 J,205C1z+00 (0.22819E+400 0.22819%¢01 0.30072:+902
0.56234E+00 0.47063:z-92 0.33232E-01 0.92640E~-01 1.92h40€+00 0.30006E+02
0.10000E+01 0.83692:-03 0.294095-01 0.32733€E-01 0.32733+00 0.29638£+02
~ 0.17783E+01 0.148322-02 .72482E-02 0.102942-01 0.10294€+07 0.23063E+02
0.316236+01 0.254662-02 0.25198£-02 0.28047E5-02 .280472-01 0,29577£+02
0.56234E+01 0.4706232-02 0.592515-03 0.65949E-03 0.65949€-02 0.31356E+02
0.10000E+402 0.83692:-0z 0.12870E-03 0,143255-03 0.143256-02 0.35077S+02
& 0.,17783E+02 0.14883--01 3.25953¢6-04 0.28890F-94 0.28890E-03 0.39877E+02
£ 0431623E+02 0.2646€°-01 0.535187E-05 0N.614258-05 0.614255-04 0.43301E+02
i ~ 0.56234E+02 0.47063:-01 0.113215-05 0.13158E-05 N.13158E~046 0.465705+02
F 0.10000E+03 0.83632:-01 0.24646E-056 0.274325-06 0,27432€-05 0.50878E+02
0.17783E+03 0.14883:+¢00 0.541632-07 0.60293E-07 0.602932-06 0.53591c+02
~ 0.31623E+03 0.26466%40¢ 0,124562-07 0.13865E~-07 0.13865E-06 0.54739E+02
0.56234E+403 0.47053:+400 0.30158:-08 0.33568E-08 0.33568E-07 0.54005:5+02
0.10000E+04 0.83692:+40C 0.47113:-09 0.52438E-09 0.524388E-083 0.71351E+02
r 0.17783E+04 0.142832:401 0.,157852-09 0.175692-09 0.17569€E-03 0.56671E+02




{1CcoLoQr}: =C &-3

M= 3 XNIRM=y, 102402 IPCh= s} a= 0.2000E+03
I0UTS = 17 TO= 0.1000:-4J0C NT = o TM= 0.1000&+05 TISTOP = 0
-~ 10UT = ) 30= 0.10006:-02 NEB = 5 BM= 0.1000z+N06 ZP5= 0.10€-03
$SIG = 0.3330E-01 (0.59008-02 0.1570&-01 0.5000E-02 0.1670E-C1
-~ 0.0000E+0G0 0.0000E5+00 0.0000E+00 0.0000E+00 0.0000E+00
H = 0.3000E+03 0.2J008+03 0.5000€+02 0.1000E+03 0.0000£+00

0.0000€E+00

TAUCTO:TH)

0.10000E+00
0.1T778B3E+00
0.316232+00
0.56234E+00
0.10000=+01
0.17783c+01
0.31623€+01
0.56236¢E+01
0.10000z+02
0177835402
0.31623€+02
0.56234E+02
0.100002+03
0.177838+03
0.31623E+03
0.562342+03
Ja10000E +04
04177832404
0.31623c+04

0.0300E+00

0.0900e+00

0.0000E+09

TIMZ(52C)

0.83092:-04
0e14r832-02
0.26406:-02
0.470035-012
0.83692:5-02
0.148823:-0¢
0.26466-02
0.,470625-02
0.83632:-02
0.14832:-01
0.2646€2-01
0.47053:-01
G.8369::-01
0.14832:+0C
0.2640€2+0)C
G6T3022430
0.83632:+90
0.14833:+401
Q0.2665€24+01

TRANS

3.39843E+090
JewstT43E400
Je205018405
0.33230€-01
0.29450E-01
9.230132-02
1¢25333E-02
J+58298E-03
0.122628-03
7.23432:-04
2e50444t-05
Je103672-05
1e22953E-06
9.523602-07
Ne11957e-07
Je259842-08
J454327€-03
1.184235-093
G.3764%72-19

TRANSCNORM)

0.10000:+01
0.498015+00
0.22818:£+00
0.92639:-01
0.32779€-01
0.10353:-01
0.28204€-92
0.64889£-03
0.1364%¢-03
0.26527%-04
0.56147c-05
0.12095:-05
0.255482-06
0.58814E-07
0.133542-07
0.28922:-08
0.606562-09
0.20505:z-09
0.41736:-10

0.0000E+09
NORMZEXNORM

2.10000€E+02
J.49801€E+01
0.22818E+01
N.92639E+00
0.32T79E+09
0.10353c+00
0.28204€-01
0.64889c-02
D.13649F-02
0.26527£-03
Je56147E-06
0.12395z-04
Je25543:-05
J4583145-06
Ne13354%-05
De289322E-07
0.6064685-03
7.20505€-03
0.417362-09

APP.RZS.

0.301572+402
0.300472+402
0.300755+02
0.30007c+02
0.29655E+402
0.28919c+02
0.294492+402
0.322315+02
0.36274z402
0.422585+02
0.460035+02
0.4927232+402
0.53357£+402
0.54488E+402
0.56127£402
0.596672+0¢
0.64885:2+402
0.51122:+02
0.556085402




0.31623€+01
0.56234E£+01
0.10000€+¢02
0.17783E+02
0.31623E+02
0.56234E+02
0.10000c+03
0.17783E+03
0.31623E+403
0.56234:2+03
0.10000E+04
0.17783£+04
0.31623E+04

0.26466:5-22
0e4TUGZ:-02
0.83692:-02
0.148837-01
0.264062-31
0.47063<-01
0.836922-01
0.14832:+400
0.264562+00
0.647063:-400
0.83692:+00
0.14883<+01
0e26606-+01

D.2237647-02
J.43201€-03
J+10469¢-03
0.215€0¢c~-06
0e473832-05
2.10511E-05
2.22993E-06
0.51820€-07
J.11342E-07
0.276€0E-(38
0.50989€-C3
U.154882-09
0e505€42-190

0.26892€-02
0.54739:-03
0.11667%-03
0.23986c~-04
0.53338e-05
0.11694E~05
0.25586%5-06
0.57652e-97
0.13286€E-07
0.30772¢€-08
0.56727&-09
0.172312-09
0.56254=-10

0.24992c-01
0.54T739€-02
0.11647E-02
0423986¢%-03
0.53388E-0¢
0+11694E-04
0.25586E-05
0.57652E-06
0.13286E-056
0.30772E-07
0.56727€-08
J.17231€-C8
0436254E-03

@ {TcoLoarr: £C C-1
M= 3 XNJRM=).102+¢Nn2 [PChH= 2 4= 0.2000%+03
I0UTS = 17 TO= 0.100CE+10 NT = 4 TM= 0.1000E405 ISTOP = 9
IoUuT = o 30= 0.100Cz2-352 NB = 6 BM= 0.1000E+06 <PS= 0.10c-09
$SIG = 0.3330&6-01 0.1900:-01 0Q.16702-01 0.0000€+00 0.0000:2+00
£ 0.0000E+00 0.0000Z+400 0.C000z+0G0 0.0000E+00 0.0000c+00
j H = 0.20005+403 0.13002+03 0.0300e+00 0.00002¢00 0.0000E+00
a 0.00002+00 0.0JU022400 0.CJI00F+09 O0.00090E+00 0.00002+00
? TAUCTO: TM) TIMz(3:C) TRANS TRANSCNORM)  NORMZXNORM APP.RZS.
ﬂ 0.10000E+00 0.836922-04 2,39284E+00 0.100005¢31 0.10000:+02 0.30071z+02
i 0.17783E+00 0.14833c-92  1.640758+00 0.49703€400 0.69703E+01 0.30219%+02
0.31623E+00 0.2646€67-23 3.20565c+00 (.22879E400 0.228793%+0L 0.298K7c+02
0.56234E+00 0.47062c-02 0.34853E-01 0.94408E-01 0.94408t+07 0.29175E+02
0.10000E+01 0.836323-92 2.,306403E-01 0.33827E-01 0.3332T7E+00 0.28661E+02
0.17783E+01 0.14833:z-02 0.31091c-02 0.10134E-01 0.10134%+09 0.29451c+02

0.32415E+02
D.35435E+02
0.40469E4+02
0.,45234E+02
0.47575E+92
0.50384E+02
0.53237E+02
0.55201£+02
0.563025+02
0.57212E+02
0.67687E+02
0.57332E+02
Q.4h378E+902




[ " r " [ | { [ [ [
(TCOLOOP) : ¢ C-2
%T
5 M= 3 XNJRM=).107492 IPCH= 0 4= 0.2000E+02
& 10UTS = 17 TO= 0.1000=43G NT = 4 TM= 0.1000:+05 ISTGP = )
g - 10UT = 6 30= 2.1090:-02 NEB = 6 8M= 0.1000E+06 ESPS= 0.108-09
SI6 = 0.3330E-01 0.1000£-01 U0.1570£-01 0.0060E+00 0.0000E+00
-~ 0.0000E+00 0.6000E+60 0.0700E+00 0.0000E+00 0.0000E+09
A = 0.2000E+03 0.,20506+03 u.COGOE+00 0.0000E+00 0.0000E+50
~ 0.00005¢00 0.C9G00E+¢9) G.C0C05+00 0.0000E+00 0.0000E+00
- TAUCTO: TM) TIMZ(2:C0) TRANS TRANSCNORM) NORMA:XNORM aPP . RES.
¥ 0.10000E+00 0.836977-u4 7.59487E+400 0.100005+401 0.10000E+02 0.300305+02

0.17783E+00
0.31623E+00
0.56234E+00
0.10000&+01
0.17783E+01
0.31623E+01
0.56234E +01
0.10000c+02
0.17783E+02
0.31623E¢02
0.56234E£+02
0.10000£+03
0,17783E+03
0.316232+03
0.562342+03
0.10000E+04
Vel7783E+04

0.16832z2-02
0.2645€62-032
DeaT003:-03
0.83692:-92
0.14882:-02
0.2645€%-02
0.47062--9¢
0.83692:~0¢
0.14882:-01
0.266%5€2-01
0.47063:-01
0.83632.-01
0.148322400
0.2646€62+00
0.4T0622¢03
083622400
0.14532%+01

DowbbE)E+CD
0.205635+C0
J+343158-01
0.305€1E-01
J.314E4E-02
1.22198F-02
De6764C+E-03
JeIBS43E-00
0.20941E-04
J.45063E-05
De39427E-06
1.218878-05%
0.50236F-07
7.11853£-07
0.277852-03
0e59315c-073
0.33075£-10

0.4937112+00
0.22878:2+00
Ue94a765-01
0.34002E-01
0.10178:-01
0.24697E-02
0.52742E-03
0.,10975E-03
0.,22237e-04
0.50136£5-05
0.11062%-05
0.,243528-06
0.5589%2&-07
0.13193:-07
0.30135:-0¢
0.65549£-09
0.9264285-10

1.69711E+01
0.223732+01
Je30aTHE+CD
0.340026+09
3.10178¢E+¢00
0.2646975-01
J.527428-02
0.109752-02
Ue22297c-03
)+50136E-0¢
0.11062€E-0¢
Je263528-05
).558925-056
J.13193:2-056
0.30135€-07
0.55549E-03
0.32428:-09

0.30206€+02
0.29875z2+92
0.29147E+02
0.28593€+02
0.29350£+92
0.32612E+02
0.37385£+902
0.421462E+02
0.475322+02
D.496315+02
0.5229¢5+02

«550305+02
0.563572+02
0.56568z+02
0.58013z2+02
0.614702+02
0.8K9622+402



{TCOLOOP}: iC C-3

& -
} M= 2 XNIRM=(,1Gz+,2 IPCH= 0 4= 0.2000E+032
: 10UTS = 17 TO= 9.1000:+30 NT = 4 TM= 0,1000:405 ISTOP = 9
5 ~ 10UT = 6 80= 2.1000:-02 WE = 6 3M= 0.10005+406 =P35= 0.10:8-09
: SIG = 0.3330E-01 y.1000E-01 0.1670E-431 0.0000E+G0 0.0000E+0D

~ 0.0000E*00 0.GO000E+GN D.GO00E+00 0.0000€E+00 0.0000E+09
: H = 0.2000E+03 0.50006+02 0.00002400 0.0000E400 0.0000E+00
: ~ 0.,0000E+00 0.CJ50E+00 0.0000E+07 0.0000E+00 0.0000E+00
§ TAUCTO:TM) TIMZ(5:C0) TRANS TRANSCNORM)  NORMxXNORM APR.RZS.

0.10000E+00 0.83692:-04 J.89362E+00 (0.100005+01 0.10000E+02 0.2007¢2+02

¥
i
12
<

0.17783¢E+00
0.31623E+00
Ue56234E+00
0.10000E+01
0.17783¢+01
0316232401
0.56234E+01
0.10000£+02
0.17783E+02
0316235402
0.56234c+02
0.10000z+03
2177832403
0.316232+03
0.56234c+03
0.10000E+0¢4
0.17783E+04
0.31623E+04

0.149332-03
0.,2664H62-0:
0.470632-Q2
0.83632%-912
0.14833E-02
0.2665¢€62-92
0.47053:-902
0.83632:-¢2
0.14833z2-91
0.2664066:-)1
0.47002:-21
0.836322-¢1
0.1484827+00
0.2646€6490
0.470632400
0.83632z+00
0.14832z+401
U.254065401

V24 5T9E+0D

- 3.205€2E+03d

1.34702E-01
J430255E-01
d.31956E-02
Jel26B55-02
Je50725:-03
0.10895:-03
0e22433E-04
3449676805
74103112-05
7.234579C-06
1e33156w2-07
0.120058-07
0.26603:£-03
De58082:-093
JelTh4b6E-09
5430557-19

0.49709E+00
0.228765+00
0.94237:-01
6.33662E-01
0.19131=-01
0.25240:2-92
0.564472-03
0.12122:-03
0.25021:-04
0.55268E-05
0.120282-05
0.26099€-06
0.59137:-07
0.13359¢€-07
0.235982-08
0.64538e~09
0.19633£-99
0.340412-10

J.43709E+401
0.22375E+01
0.34237E+00
0.33662t+00
0.10131E+00
0.252405-01
0e564472-02
1412122:-02
0.25031£-03
0.55268%~-04
0.12G282-04
0.26099E-05
J.59137:-06
2.13359:-06
0.29598:-07
0.64588:-08
0.196335-013
N.360617-09

0.30209c+02
0.29878E+02
0.292542+02
0.28813£+402
0.294512+02
0.32072E+02
0.35614%+02
0.393675+402
NDe63945:+402
0.46480F+02
0.49444FE+02
7.52535E+402
0.52732402
0.56095E+02
0.537183+02
0.62077c+492
0.526115+02
0.648285+02




i
g
gg
i
%é
=
e

I [ r—— [
(TCOoLOaP): £C C-q
M= 3 XNORM=0,10:402 IP(CH= 9
IQutTs = 17 TO= 0.100Cc=+00 NT = 4
I0UT = 6 80= 0.10005-02 nNE = 6
SIG = 0.3330E-01 0.1000E-01 0.1670c-01
0.0000€+00 0.6003E+00 9.0000E+00
H = 0.1000E+03 0.1000E+03 0.0000E+C0
0.0000E+00 0.CO0JZ2+09 0.0)00£E+00
TAUCTO::TM) TIMECSZIC) TRANS

0.10000E+00
0.17783£+00
0.31623E+0G0
0.56234E+00
0.10000€+01
0.17783E+01
0.31623€+01
0.562342+01
0.10000:2+02
Ve.17783c+02
0.316232+02
0.562345+02
0.10000E+03
0.17783E+03
0.31623E+03
0.56234c+03
0.10000E+0«
0.17783E+04

0.83692:-0¢4
0.14833c-02
0.264662-03
0.47063c-02
0.83692:-02
0.14833:-02
0.264066:.~02
QeeT0632:-02
Ve83672:-0¢
JelaB33:-01
Q.26406--01
0.47063:-01
0.83692:-01
0.14333:+00
0.26466240C
0s47054-4+00
0e83672:40¢
0.193332¢01

0433363c+400
Je6b313e400
04223332+09
1.837322-01
7.256703e-01
J.67589¢-02
T.14593E-02
D4334675-03
N.73245E-06
Ne16455E-04
U.38963E2-05
0.890258-06
0.20551€-06
De07541:5-07
2.11372&-07
U0e262312-03
(.526922-03
Uel132647E£-09

A= (0.2000E+03

TM= 0.1000Z+05
3M= 9,

0.0000€+00
0.0000€E+00

0.6000€E+09
0.0000E+00

TRANS(NORM)

0.100090=+401
0.52035:2+00
0.248252+400
0.98631:-01
0.29688€6-01
Ge75119:-02
0.163392-02
0.37201c-903
0.814182-04
0.18232e-0¢
0.43317€-05
0.98957€~0¢6
0.22844E-906
0.52845E-07
0.12641E-07
0.23157:-08
0.585715-99
0.147255-939

1000c+06

0.0000E+00
0.0000E+09

0.0J00E+CO
0.0000E+7)

NORMZEXNORM

0.10000E+02
0.52035E+01
J.24825E+01
0.98631€+02
0.29488E+00
N0.75119€-01
0.16333£-01
0.372012-02
J.814182-03
0.182925-03
0443317:-0¢
J.38957E-05
D.22844£-05
1.528455-06
71.12641E-056
0.29157E-07
J.58571e-083
0.164725¢~-08

IsToP = 9
IPS= 0.19E8-09

APP.RZS.

0.29999:+02
0.25051€+02
N.264433c+02
0.27231E+402
0,3281€65+02
0.37905c+02
0.4%436C402
0.47835E+02
0.51738:+402
De563212+402
0.547252+402
0.563145+02
0.57448E+402
0.58470:402
0.58167E+02
Ue59272E+02
0.652202+02
0.63636E+02




0.10000E+01
0.17783c+01
0.316235+01
0.562342+01
0.10000z+Q2
0.17783z+02
0.316232+02
0.5623%€+02
0.10000E+03
0.17783c+03
0.31623:+03
04562345403
9.10000E+04
0.177832+0¢

0.836323-62
0.14833:-4y2
0.2645€6:-02
0e47063:-0¢
0e83632:-02
0.14883.-01
0.206496:-01
Vebl0632-01
0.83692:-01
0.14332:2+50
0.26466.+006
0.6470622+90
0.83632:+0u0
0s1e8322+91

Ge267T83E-01
1e559197-02
7413533:-02
1430293:-03
0455543c-00
Deld943¢-04
J.36164E8-03
0.361672-06
0.197525-06
Ues5747%-07
2.10781€-07
0.253432-03
Je49425E-0)
J.T733%92¢-19

0.297642-01
C.7325%37%-02
0.15112%5-02
0.336662-03
0.72840E-04
C.16608:2-04
0.40191:5-05
0.93530¢-06
0.21951E-06
0.508392-07
0.119812-07
0.28170£-08
0.564927&-09
0.82119:-10

0.29764E+09
0.73257e-01
0.15112£-01
0.33666E-02
N.723605-03
3.16608E-03
De«0191£-04
0.93530£-05
0.21951£-05
0.50839€-06
7.11981E-06
0.28170:-07
7.54927E-08
D.82113E-03

’ [ (. [ r
(TCOLOOP): sC C-¢
M= 3 XNJRH=4,105432 IPCH= 3 A= 0.2000:+03
ICUTs = 17 TO= G.10002+4G0 NT = 4 TM= 2.1000:+25 ISTO0® =
—~ I0UT = 6 80= 0.1000:-02 Ne = ] 3M= 0.1000:+96 <c£PS= 0,10£-09
SIG = 0.3330£E-01 0.1JC0E-Gl 0.1670:-01 0.0000E+00 0.0000E+00
0.0000€E+00 0.00G0E+0G) O0.0000DE+00 O0.0000E+00 0.0000E+NY
H = 0.1000€+03 0.2900E+03 0.0000£+400 0.0000E+00 0.0000E+09
0.0000E+00 0.Cu02:£+00 0.0009c+00 O0.0000E+00 0.0000E¢00
TAUCTO : TM) TIMI(5:0) TR2aNS TRANSCNORM) NORM:XNORM APP.RES.
0.10000E+00 0.83692:-94 wu.399382E+00 0.10000E+401 0.10000E+02 0.29869:+02
0.17783E+400 0.14832:2-03 2.468052+00 0.52017€+400 D.52017F+01 0,25066E+02
0.31623E+400 0.256H62-02 J.22431:2+40) 0.24928E5400 5.2649235+01 0.262125+02
00562345400 0.6470522-03 0.399704c-01 0.996305-01 0.996905+00 0.268B37£+02

0.327222+92
0.386375+902
0.470542+02
N.51239:+02
D.558282+02
D0.579772+02
0575628402
0.58473F+02
0.589303+02
0.59932c+02
0.60277£+02
0.6056422402
0.691)82+02
0.940023+02




i [ r— rm— ™ 7 [ I ~ — rm— r1 . - | [ [
{TC0LO0P): =C C-¢
M= 3 XNJIRM=3,1¢z+02 IPCH= Q 4= 0.2000E+03
IQUTS = 17 TO= D.10CCz+2C NT = 4 TM= 0,1000:+05% iSTOoP = 9
—~ I0UT = 5 80= 0.1000:-02 NB = Y 3M= 0.1000%+9¢ IPS= 0.105-09
SIG = 0.3330E-01 De1U032-01 0e1079E-01 0.00005+00 0.0000E+0D
~ 0.0000E+00 0.0000z+00 0.00008+0G3 0.0000E+00 0.0000E+00
H = 0.1000€+03 0.50u0e+02 0,09008+400 0.0000E+00 0.0G000&+CH
~ 0.0J000E+00 G.CICUEYGD  0.CN07=z+0) 0.CQ00E+00 0.0000E+0)
TAUCTO::TM) TIMEC(S:-0) TRaNS TRANSCNIRM) NORME:XNORM LPP.RZS.

0.10000E+00
0.17783E+00
0.31623£+00
0e56234E+00
0.10000E+01
0.17783£+901
0.31623c+01
0.56234E+01
0.100005+02
0.177832+02
04316232+02
0.56234E+02
0.10000c+03
0.17783c+03
0.31623E+03
0.56234E+03
0.10000¢ +0¢

0.8363¢:-04
0el48322-0:2
Q0e26645€:-03
0.47063:-03
0.836922-02
0.16832:-0¢
De26456 -0
0e67052:-02
0.336927-02
0.14832%-01
De2645€6°-01
0.47063:2-01
0.836722-01
0.168327+00
0.264665+0C
0.470537+90
0.83692%+00C

D.30017E+09
Ne@6555E+02
0.22138¢+0)
3e37371¢c-01
0.279155-01
0.701762-02
Qel5582c-02
Ne35593£-03
D.783091¢-04
.173165-04
7.40513£-05
)e322256-06
0.20986c-05
JeudIT1SE-GT
7.11489:-07
364302012-03
3432754£-093

0.100003401
0.518292400
04245933400
0.977273-01
0.30011:-01
0.77959:-02
0.1T4226-02
5+39659:-03
0.867523-064
0.19236c-04
0.450135-05
0.102465-05
0.23314E-06
0.552282-07
0.12763z=07
0.33550E-08
$.103042-08

0.10000£€+02
0.51829E+01
1.24593E+01
0.37727¢+00
7.30011E+09
0.779596-01
0.174226-01
1.396595-02
0.967526-03
7.19236E-03
0.650132-06
7.102465-04
2.23314E-05
2.55228E-06
D.127638-0%
9.33550€-07
9.103065-07

0.29738c+02
N.256413E+02
0.250582+402
0.276512+02
0.324372+02
0.367452402
D.42357E+02
0.457092¢02
0.49515%+02
0.52679E+402
0,53303:2+02
0.5%932€+02
0.5664G3+)2
0.56751E4+02
0.57772E+02
0.539542+02
0.456417E+02
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(TCOLOOP}:

=C C-7

M= 3 XNIRA=).10Z+)2 IPCH= ]
I0UTsS = 17 TO= 04109002430 NT = 4
19UT = ° 30= J.10008-52 NE = 6
SIG = 0.33302-01 0.10032-01 0.15670(-01
0.0000E+60 0.00002+02 0.C000%+00

H = 0.3000E+03 0.1300:z+03 0.C200z+00
0.0000E+00 0.02002+00 0.0000:2+00

TAUCTO:TH) TIME(51C) TRuLNS

0.10000E+00
0.177832+00
0.31623¢+00
0.56234E+00
0100005401
0.17T783E+01
0316235401
0.56234E+01
0.100002+02
0.177838+02
0.31623z+02
0.56234E5+02
0.10000c+03
0.177832+03
0.31623E+03
0.56234£403
0.10000Z+0¢
0.177835+¢04
0.316232+04

0.£36328-04
0.14383:-032
0.264606€5-02
0.670632-02
0.83692:-03
0.14833:2-02
0.26666:=-02
0.47062:-02
0.83692:-02
0.148332-01
Ge2bu5€i-01
0.47052--01
0.83622:-01
De14832:+0C
D.26656:+00C
0.47052:+400
C.836327+40C
DelwBB82.+401
De26udé:401

1 e89867:-+400
Ued6T372400
Ue20564E¢09
)e33223E-01
Je23322E-01
Jed20628-02
14252252-02
ieb04£5%-03
3e133258-C3
De272418-04
0.577712-05
Ve123C3:-05
J.25526E-06
0.369575-07
V.12693e-07
7.28383:5-03
0.564973E-02
2.167738:-09
Je25%43%-19

G G A

( FV#
4= 0.20002+03
TM= 0.10005+05 ISTOP = 9
3M= 0.1000S5+06 EPS= 0.10£-09

0.0000E+090
0.0000E£400

0.0000£+00
0.0000E+00

TRANSCNORM)

0.10000E2+01
0.43732:400
0.228212+400
N.92633:-01
0.326352-Q1
0.10249E~01
0.23076E-02
0.672982-93
0.1482423-03
0.30319:2-94
0.64300E-05
0.13699€E-05
0.2364115-0¢
0.63394E-07
0.16127E-07
0.321662-08
0.60184c-09
0.136742-09
0.28323:z-10

0.0000£+09
0.0000£+00

0.00005+09
0.0300:z+09

NORM&EXHORM

0.10000:¢02
0.497922+01
0.22321€E+01
N.92633E+00
0.32635E+00
0.102495+00
0.28076%-01
N.672985-02
Ne1643427-02
0.303192-03
0.663002-06
Jel3699%-04
N.28411£-05
0.63394E-05
0.141278-06
Je321462-07
0.60184E-03
0.18674:-08
0.28323E-07

APPL,RES.

0.301482+02
0.30052E+02
0.20063E+02
0.30008:2+02
0.297917+02
0.291742+02
0.29553:+902
0.31333z+492
0.34223E402
0.3858372+92
D.419362+02
0.453252+02
G.496382+02
0.51825E+02
0.540552+02
0.55585e+02
0.,650372+9)2
0.54611E+02
0.733928+02

—

—




0.100002+00
0.17783E+00
0.31623E+¢00
0.56234E+00
0.10000E+01
0.17783c+01
0.31623£+01
0.56234c+01
0.10000E+02
0.17783E+02
0.316235+02
0.56234E+02
0.10000c+03
0.17783E+03
0.31623e+03
0.56234E8+03
0.10000:+04
0.177835+0¢4

De%3692:-04

0.25606€2-03
0.670G522-02
0.836922-032
0.143332-92
G.256H65-0¢
0.47063:-02
0.836925-0¢
0.16883:-01
0.264562-01
0l.e70622-01
0.836%¢:-01
0.164832_+400
0.26466Z+00
0.47063:+00C
0.533€6322%+400C
0.14%82:+401

he3IR6T5+00
Vet TZ70+07
1.233062400
J.83228:2-01
De29337:2
Je 32315
7.253228-02
D.500C0:-03
0.12952E-03
0.23999¢E-04
De5683€64c=-05
7.117182-05
(.24326(-05
0.53781E-07
7.12659E-07
0,274358-06
D.39782c-03
0.320192-19

0.10000<5+01
(1.49792:2400
0.22821:2400
0.92632E-91
0.32652:2-01
0.102P1E-91
0.23183£-02
0.66780£-93
0.14660:2-03
0.289272-J4
0.61Chaz-9°5
0.13062E-05
0.27075E-06
0.59859£-07
0.14089c-07
0.30536:2-0¢
G.606537:2-09
0.102422-09

N.1000905+¢02
De49732E+01
1.229216+01
1.326325400
0.325652E+00
N.10261€£+00
0.281832-01
3.667805-02
0.16%60E-02
D.28927€-03
).61064E-04
Ue13042E-04
9.27075%-05
Ua5938595-06
9.14089E-05%
7.30536E~07
0.665372-08
14102428-08

( I [ r O SN A O
%, > (TcoLooP): <C C-8
s .
£ -~
3 M= 3 XNURH=J. 102402 IPCh= 0 A= 0.2000E+03
I0UTS = 17 TO= 0.10005+00 NT = 4 TM= 9.1000£+05 ISTOP = 2
~ 1ouT = 6 80= 0.10003~92 NE = 5 gM= 0.1000E+06 ZPS= 0.19E-09
SIG = 0.33306-01 0.100)c-01 0.1570E-01 0.0000E+00 0.00002+00
~ 0.0000E+00 0.C0002¢00 0.C0003+00 0.0000E+00 0.0000E+00
H = 0.3000E403 0.20008¢03 0.0000:+00 0.0000&+U) 0.0000:¢0)
-~ 0.0000E+00 0.C0003+00 0.C0005+00 0.00005400 0.00005+09
TAUCTO:TM)  TIMEZ(SIC) TRANS TRANSCNORM) NORM:XNORM  APP.RES.

0.301482+02
0.20053E+02
0.2304A42+02
0.30008c+02
0.293775€+02
0.230933£+02
V.234655+902
0.31558E+402
0.34847+02
0.39840E+402
0.63473E+02
0.46B844E8+02
N.51326c+92
C.538649E+402
D.54153E402
0.57524E+02
0,603T74E+02
N.812115+402



R (o < — — — -
hf‘
B (TCOLOOP): - C-9
M o= 3 XNDORM=JL1G3+02 IPLH= ¢} 4= 0.20005+03
I0UTS = 17 TO= 0.10005+00 NT = “ TM= 0.100063+05 ISTGP = 0
—- 1007 = 5 3G= 0.10006:-02 NB = 6 3M= 0.1000E+406 Z=P3= 0.10E-09
SIG = 0.3330e-01 G.19008-01 ©.15670£-01 0.0000€+00 0.0000E+d0
-~ 0.0000E+0) 0.0000E+G0 0.GOU0E+O0 0.GOOGE+Q0 * 0.0000E400
H = 0.3000E+403 0.2000:+403 0.C000E+00 0.00006+00 0.0000E+0D
-~ 0.0J00E+G0 0.0000E+00 0.0000:+00 0.0000E+00 0.0000E+00
TAUCTOSTM)  TIMZC36C) TRANS TRANSCNORM) NORM&XNORM  APP.RES.
-
0.10000E400 0.83692:-04 1.89847E+00 0.100003+01 0.10000€+02 0.30148E+02
0.17783E+00 0.148835-032 0.44TZ7E+00 0.49792E+400 0.49792E+01 0.20063E+0¢
~ 0.31623E+00 0.264567-92 0.20504E+00 0.228212400 0.22821E¢01 0.30064E+02
0.56234E+00 0.470632-02 0.83228:-G1 0.926328-01 0.92632E+00 0.300082+02
0.100002401 0.836923-03 0.29337E-01 0.326523-01 0.325526+400 0.297755+02
~ 0.177832+401 0.148323-02 U.923755-02 0.102815-01 0.10281€+400 0.29033£+02
04316235401 0.264667-02 0.253227-02 0.281533-02 0.28183E-01 0.29455E+02
0.562345+401 0.47062:-02 0.00000:-03 0.66780E-03 0.66780€-02 0.31568£+02
~ 0.10000E+402 0.83632:-02 0.129926-03 0.164605=03 0.144605-02 0.34847:+02
0.17783E402 0.14833:-01 0.25790:-04 0.289273-04 1.28927¢-03 0.39340E+02
0.31623E402 0.266062-01 5.563665-05 0.610663-05 0.610645-04 0,434722+02
~ 0562345402 0.470622-01 vel17132-05 0.130425~05 N.120622-04 N.66506>402
0.100005403 0.83032:-01 J.24326:-06 0.270758-06 0.270756-05 0.513245402
0.17783E403 0.14332240C 0.537:16-07 0.538592-07 0.598596-05 0.538495+02
~ 0.31623E403 0.204562+400 0.125597-07 0.14089E-07 0.140832-06 0.561532+02
0.562346403 0.47062:+¢00 0.27435£-03 0.305362-08 0.305365-07 0.575245402
0.100005¢04 0.53692:400 ¢.59782:-09 0.665373-09 0.665375-08 0.60874:+402
~ 0e17783%+04 U.14332-+01 Je92013FE-10 0.10262:-09 0e1026425-03 02.81211%+02

—
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PROGRAMAS DE TRATAMIENTO DE SEDT.
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INTRODUCTION

Program TCOLOOP is designed to compute transient
(time-domain) decay sounding <curves over layered earth
models for a coincident (CO) 1loop system, assuming the
quasi-static case (i.e., neglecting displacement currents).
A transient derivative response (TDR) is defined as the
time—-derivative of cﬁe tangential electric field E(r), which
is measured with a receiving 1loop <coincident with the
transmitting loop and of =equal radius a>>0. Several
geometric variations may exist; e.g., two-distinct but
slightly offset loops, a single-loop (used both as
transmitter and receiver), or a two-wire single-cable
system, etc. In any <case, the coincident loop system is
assumed to be placed on the earth’s surface in this program.
The TDR-sounding is evaluated rapidly and accurately using
Fourier and squared-Hankel transform digital filters
developed by Anderson (1975, 1982). We assume the
measurement system is driven by an "on-off" step <current
source of arbitrary magnitude. The CO transient voltage is
computed duriné the off-time over any defined time range

(t>0 sec.).

Background material on computing transient soundings for
finite~wire sources wusing digital filters may be found in
Kauahikaua and Anderson (1977). Program TCOLOOP is similar
in design to the methods used by Anderson (1979) to compute
transient soundings for horizontal coplanar loops or

wire-loop systems over a stratified earth. However, some

N S5 2553 55 3%
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notable differences have been programmed in the CO program
(e.g., improved frequency-domain approximations and
late-time asymptote approximations). But for practical
fields situations, the earlier techniques used by Anderson
(1979) are wusually satisfactory, when <considering the
currently available time-domain electromagnetic (TDEM)

hardware accuracy and dynamic range.

Program TCOLOOP also follows quite closely the method used
by Anderson (1981) for computing transient soundings for a
central-induction loop system (program TCILOOP). However,
in the frequency-domain, program TCILOOP used the vertical
magnetic field (Hz) and a Jl-filter, whereas program TCOLOOP
uses the tangential electric field E(r) and a Jl**2-filter

(Anderson, 1982).

A summary of the general computations is given, followed
by a detailed description of the program parameters and VAX
operating instructions. Appendix 1 offers some suggestions
in converting the VAX program to other computer systems;
Appendix 2 lists a simple input/output test example;
Appendix 3 provides several families of transient soundings
computed by varying certain model parameters; and Appendix

4 gives a source listing.
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SUMMARY OF CALCULATIONS

The transient decay voltage V(t) induced 1in a receiving
circular loop of radius a>0 (coincident with a transmitting
circular loop of the same radius), placed on a horizontally
stratified earth, and driven by a step (on-off) current
source, can be expressed (see Anderson, 1974, p.18) as the

real (Re) cosine integral,

V(t) = 4 C B Re(E(B)/E,] cos(B T) dB, (1)

4
=

C= any constant (usually C = AC;T/q a; see C1 below),

a= transmitting or receiving loop radius (a>0 m.; note
that a square loop of area I..1 can be used, where
L1f7rai),

B= induction number = a/s,

§= [2/(01p°w)]'/1 = gskin depth in layer 1,

Po™ 4TT*1077 = permeability of free-space,

g; = conductivity of layer 1,

w= 2mf = angular frequency (f>0 Herctz),

T= 2t/ (o poal) = normalized time (T>0),

t= real time (t>0 seconds),

E(w)- frequency-domain response function for a CO-loop
on a layered halfspace [see eq. (2) below, and also .
Morrison and others (1969), p.87, eq. (22) with r=a
and h=->0],

E.= limit of E(w) in free-space (i.e. as o =>0):

E,= -iwpg IC,, where c, = (a/2) exp(-hx) Jf(ax) dx,

-]
which 1is constant for a sufficiently small h>0, and

TR T e T et R
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for any radius a>0 (C1=O.73092 has been evaluated
for h<10 s using subprogram SQJ1 (Anderson, 1982)
in Appendix 4],

i= (-'"*, and

I= driving current given as Io*exp(iwt), IOZO amps.

-~

For computational ease, equation (1) may be transformed to
a conventional Fourier cosine integral using the

T
substitution B =b,

00
v(t) =2 C g Re(E(VD) /E, ] cos(bT) db. (1.1)

' ™ Pe) .
Without loss of generality, we may consider V(t)/C in

eq. (1.1) to be a scaled (or amplitude shifted)
TDR-function, since any constant (C) normalization will not
change the transient shape. (For simplicity, the program
always uses C=]; however, one may use the input parameter

XNORM to apply any desired shift factor.)

Because this forward solution may be used as the basis for
future 1inverse solutions, we seek a rapid and accurate
method of evaluating the theoretical transient sounding for

any desired layered model.

The method of evaluating the transient V(t) in eq. (l.1)
for any time—-range is by fast '"lagged convolution"
(Anderson, 1975) using a Fourier cosine digital filter. The
squared-Hankel transform of order-1 giving E(w) is of the
form (see Morrison and others, 1969, p.87, eq. (22) wigh r=a

and h->0),

————— T EAE T
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00

. 2
E(w) = -iwpjal S e(x) J, (ax) dx, (2)
o
2 1/2

where w = 2B /(d;poai), i=(-1) / , and

the complex kernel e(x) depends on the layer parameters
(conductivities and thicknesses for M-layers and M>0), and
the angular frequency w>0. To insure convergence of the
integral in eq. (2), it is convenient to subtract the limit
1/2 from e(x), and add an equivalent integral outside, which
becomes,

o0 2

E(w) = -iwp,al {S (e(x)=-1/2] J, (ax) dx +
[

® 2
(1/2) S J, (ax) dx }. (2.1)
o]

The last term in eq. (2.1) has the limiting value C,/a, as
determined 1in E . Thus, the final normalized frequency

function can be expressed as,

o]
E(w)/E, = (a/Cy) {g (e(x)-1/2] J Cax) dx } + 1.  (2.2)

o

Instead of evaluating eq. (2.2) directly during the lagged
convolution in eq. (l.1), we can easily replace the
normalized real function Re[E/E_ ] by a suitable cubic spline
function with sufficient knots per decade in w (or
equivalently B) to adequately define E/E, from some initial
induction number BO=a/§max to Bm=a/§min, where § is the skin
depth in layer !. In fact, the asymptotic values as w->0
and w=> o0 can be easily incorporated into the
splined~frequency response by observing the limits,

lim Re[E(w)/E,]=1, and lim Re[E(w)/Ey]1=0.
w=>0 w=>oo

BB e
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In practice, it has been observed that mOSt
frequency~domain curve <calculations are nearly identical
after B>l (e.g., see the normalized frequency response plots
in Appendix 3 for models A-D, and I-L). This suggests that
a recomputation savings of approximately one—half or more is
possible following an initial frequency curve. Therefore,
in program TCOLOOP, we have included a "threshold —test" to
use the rest of a previous (OLD) curve whenever a new point
NEW(B) is such that

i INEW(B)=-OLD(B)]/0LD(B)| < THRESH,

where B>1 and THRESH=1.E-7.

The above procedure for <computing eq. (2.2) works very
fast, since we are convolving a Jl**2-filter (Anderson,
1982) with a cubic spline function, which is sufficiently
accurate, provided BO and Bm (and NB=number of B-points per
decade) are adequately <chosen. In practiﬁe, the input
parameter default values (BO=10'3, NB=6, Bm=105) are usually
quite satisfactory for most field situations. A <choice is
generally not necessary, mainly because a dimensionless
induction number range (BO,Bm) is used instead of frequency.
However, one can change several program control parameters
(see BO,NB,BM,EPS below) to vary the accuracy--and of course
the execution speed. For example, if only moderate accuracy
(but fast execution) is desired, then one may set NB<6 (it
is not recommended that NB<4 be generally used); if greater
accuracy (but slower execution) is desired, then one may set

NB=0 (or 12) to select a "direct convolution" mode to

evaluate the entire frequency function in eq. (2.2), but as

STty
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controlled by the ."lagged convolution" procedure for
eq. (l1.1). [It should be observed that a normalized
transform parameter, a/Hmax, a=loop radius, Hmax=maximum

layer thickness, is used; this transformation results in
using moderate Hankel transform parameters, instead of using
a>>0 directly as given in eq. (2.2); for a halfspace model,

Hmax=a is used.]

The relationship between normalized time T and real time ¢t

(sec.) in this program are given by the formulas,

T=2t/6, poaz, and t-c;PoalT/Z.

The solution is now complete, except for discussing the CO
asymptotic limits of V(t). It can be shown that

lim [V(t)/C}=o00, and 1lim [V(t)/C]=0,
t->0 t-> oo

for any horizontally layered earth model. It turns out that
the non-existence of the limit at t=0 is not important for
coincident loops, inasmuch as it is impossible to
electronically switch at t=0 to measure the transient decay.

For large (finite) times, the decay represents the transient

in the semi-infinite basement (i.e., bottom layer of
constant conductivity and with infinite thickness). For a
one~-dimensional model, the transient V(t)/C will be

perturbed from a half-space response only by introduction of
conductive or resistive layers over the half-space layer.

However, in this case, the curves will change shape and be
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shifted in time, depending on the assigned layer
conductivities and thicknesses (see Appendix 3 for several
album-type <curves for 1,2, and 3J-layer models). It should
also be observed that the probing depth is directly related
to the loop radius a>0. Simply stated, to achieve a large
probing depth, the dynamic range of the transient data wmust
be increased for a small radius, but this range can be
reduced if the radius is also increased proportional to the
maximum probing depth. Of course, field logistics may
prohibit very large-sized loops. Also, instrumental
signal-to-noise ratios may further constrain the effective

loop radius.

After considering these practical field and instrumental
problems, it would probably not be worth the computational
expense to try to rigorously evaluate the very late~time
transient exactly whenever the dynamic range is many orders
of magnitude lower than Y(to)/C for an initial switch time
t=t,>0. Heuristically, we determined that it is usually

safe to spline-interpolate the very late-time asymptote

after V(t‘.)/C(lO“7 to the true transient limit v(eo) /C=0, as
longvas a log-log transformation is performed first. This
approach is of course. very fast, and avoids "noisy"
pertubations in the very late-time approximation.

Generally, the transient at very late times cannot be

observed accurately with present-day TDEM equipment, and

therefore, do not warrant additional computational expense
-7

for practical solutions. In addition, the 10 cut~-off is

appropriate, since this 1is about the best relative error
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possible in the Fourier and Hankel transform digital filters

(see Anderson, 1975, 1982) while using single-precision

arithmetic with 32 or 36-bit floating-point words. No

approximation 1is needed for the early-time transient, as

long as parameters NB and BM are sufficiently large.

Test results using the —current algorithm {in program

TCOLOOP have been compared with a completely different
coincident (co) program (Raiche, 1981, written

communication; details are glven 1in Raiche and Spies,

1981), and has produced stable traunsients that agreed to
about 3-significant figures (except for the very late
asymptote, which agreed to about I-figure, but had the

correct order of magnitude). We observed the new TCOLOOP
algorithm ram about 10-to-30 (or more) times faéter than
Raiche’s CO-algorithm. Raiche and Spies (1981, p.54=55)
also gave a wuseful transformation for converting v/1
transient curves into apparent conductivity (or reciprocal
apparent resistivity) curves by assuming the earth to be a
homogeneous halfspace. This same inverse transformation has

been included in program TCOLOOP as additional output (see

Appendix 2 and 3 for several examples).

RGBS e v o
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PARAMETERS REQUIRED

Parameters required by program TCOLOOP are read using a
FORTRAN NAMELIST simulator on the VAX (currently, VAX
FORTRAN-77 Version 2.4 does not contain NAMELIST 1/0; see
subroutine NAMELIST 1in Appendix 4 for more details). The
namelist name used is S$PARMS. Default values are assumed
whenever any parameter is omitted, except as noted
otherwise. Preceding the S$PARMS statement is an

80~-character title.

The general input order rgad by program TCOLOOP 1is as
follows:

1. Ticle record (always required, maximum of
80~-characters).

2. S$PARMS --nondefault parameters-~$END. Note that $PARMS
may begin in <column 1 but <cannot exceed column 72;
records may be continued to succeeding records until the
final §$§ or SEND 1is encountered, where the "END" is
optional.

3. Optionally, subsequent runs using changed $PARMS may be
given by repeating steps 1-2, provided parameter ISTOP=0

was previously specified.

The above general input order is required whether the job
is being run in time-sharing or batch modes (see VAX

operating instructions below).
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FORO0S5--

FOROO6--

FORO10~-

FOROl1l=-~-

FORO12--

FORO13~-~-

FORO16--

PROGRAM FILES

Title and SPARMS input parameters.

Qutput on-line terminal file (if default IOUT=6 |is
assumed) .

Output solution disk file {(only written if IPCH>1).
Qutput frequency-domain solution disk plot file
(only written if IPCH>1).

Qutput apparent resistivity solution disk plot file
(only written if IPCHD>1l).

Output time-domain solution disk plot file (only
written if IPCH>1).

Qutput disg princ-file (if default IOUTS=16 is

assumed).

DETAILED PARAMETER DEFINITIONS

SPARMS parameters (nondefault ©parameters must always be

given):

M=

SIG()=

H()=

A=

Number of layers in the model (1<MK10; default M=l
for a homogeneous half-space).

Array of M-layer conductivities (in mhos/m.), where
SIG(1)>0 and SIG(I)>0, for I=2,3,...,M.

Array of M-l layer thicknesses (in m.), where
H(I1)>0, for I=1,2,...,M-1. Array H is ignored if
M=1.

Radius (in m.) of circular loop, where A>0 must be
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EPS=

BO=1E-3

BM=1ES5S

given. [For a square loop of side L (m.), use
A=L/1.77245.]

Requested convolution integration tolerance used to
compute all Fourier and Hankel <transforms by
digital filtering (default EPS=0.1E-9).

(default) is the lowe; induction number for which
the E/EO frequency response approaches 1.0 for
B<BO. BO must be given (or assumed lE-3 by
default) as a power of 10**~n, The default value
is usually adequate for most models; for more
accuracy in the late-time transient, BO<K1E-3 can be
used.

(default) is the upper induction number for which
the E/EO0 frequency response approaches 0.0 for
B>BM. BM must be given (or assumed 1E5 by default)
as a power of 10**n, The default value is usually
quite adequate for most models; for more accuracy
in the early-time transient, BM>LIES can be used.
(default) represents the number of induction number
points per decade (log-cycle) to evaluate the
pre-spline@ frequency response function E(B)/EO.
In general, 4<NBL1l is usually adequate for most
applications (NB<K4 is not recommended for accuracy
reasons) . If NB=0 (or NB>ll) is specified, then a
direct mode of evaluating the frequency function is
used but as controlled by the outer time-integral
via lagged convolution (i.e., the cosine filter

using subroutine RLAGO. Note that NB=0 {(or NB>l1)
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TM=

NT=

XNORM=

I0UT=6

I0OUTS=16

IPCH= 0

IPCH=

l

is more accurate, but much more time-consuming than
using NB<l2.

Initial normalized time to compute the transient,
where TO0>0 must be specified as a power of 10**+n.
The normalized time T (called TAU in output files)
and actual time (in sec.) are related by the
formula: T=(2*time)/(SIG(l)*4*pi*x]Q**=-T*a*xa),
Maximum normalized time to compute the transient,
where TM>TO must be specified as a power of 10**+n.
Number of normalized time points to compute per
time decade (log-cycle) between TO and TM, where
NT>0 must be specified.

Normalization factor (default 10.0) to use to shift
the transient at TO. Note: both the normalized
and unnormalized transient response will be printed
along with a normalization of 1.0 at TO (see
Appendix 2 for an example output listing).
(default) is the primary print file wunit number,
which defaults to the users terminal (if on-line).
To suppress the IOUT file output, set IOUT=O0.
(default) is the secondary print-type disk file
unit naumber. To suppress the IOUTS file output,
set 10UTS=0.

(default) to ignore this output option.

to write FORO!0 with the wunnormalized transient
response (TRANS), time (in sec.), and the apparent
resistivity (APPRES) in the format (3E16.8). This

option may be used to produce input data for other
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programs (e.g., test data for inversion routines,

IPCH=2

ISTOP=1

ISTOP=0

SEND

etc.).

to write FORO1lO0 (as in IPCH=] above), and in
addition, write files FOROll, FOROl2, and FOROI3
for possible plotting purposes--see the formats as
used in Appendix 4 source listing, if interested.

(default) to end the run after the current problem.
to continue the run with a new title line and
changed SPARMS on FOROOS. The program will
continue until ISTOP=1 is set on the last SPARMS or

an end-of-file is encountered on FOR0OS.

[end of $PARMS parameters; the "END" in S$END may

be omitted, if desired.]

EXAMPLES OF INPUT PARAMETERS

EXAMPLE TITLE

$PARMS M=2,SIG=.02,2,H=200, A=200,
TO=.1,NT=6,TM=100,NB=5,ISTOP=0S
MODIFIED EXAMPLE

$PARMS NB=11,A=1000,ISTOP=1SEND

(See Appendix 2 for a complete input/output

example.)

VAX OPERATING INSTRUCTIONS

Assuming program TCOLOOP (and all associated subprograms)

was previously compiled and linked using the VAX/VMS

operating system, the following steps are general execution

guidelines (note that many variations are possible using VMS

-
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in

either time-sharing or batch modes):

Either assign (via $ASSIGN command) an input parameter
file name to the 1logical name FOROOS5, or let FOROOS
default to the wusers terminal 1{nput (if ‘logged—in
on-line). The order of the parameters on FOROO5 must be
given exactly as defined 1in the section PARAMETERS

REQUIRED above. To assign FOROOS5, use the DCL command:
SASSIGN parameterfilename FOROOS5

If IPCH?1 1is selected, then a specific file name may be
assigned to FOROl10 (as 1in step 1); otherwise, the
system will assume FORO10.DAT as a file name for FORO1O0
(similarly, if IPCH>!, FOROll.DAT, FOROl12.DAT, and
FORO13.DAT will be assumed for FOROll, FOROl2, and
FORO13, respectively). When IPCH=0 (default), this step

may be ignored.
Program TCOLOOP may be executed with the DCL command:
SRUN TCOLOOP

On the USGS system, use the command:

SRUN [WANDERSON]TCOLOOP

The above execution steps could also be submitted (via a

$SUBMIT command) to be run in batch mode. For this reason,

it was convenient to exclude any prompting messages and user

K
£
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responses in program TCOLOOP; also, VAX system-dependent
commands and calls have been minimized in TCOLOOP for ease
of program conversion to other systems (see Appendix 1 for

information on conversion problems).

Note that FORO16 1is a duplicate (print) disk file
(normally called FORO16.DAT, unless assigned otherwise), and
file FOROO6 is usually the on-line terminal print file (or

LOG file if $SUBMIT was used).

ERROR MESSAGES

Most $PARMS syntactical errors are flagged and printed on
files FOR0O06 and FORO16 by the VAX-NAMELIST simulator
subroutine (see Appendix 4), and the job 1s aborted. If
FOROOS5 was assigned to a disk parameter file, then correct
the parameter file using any VAX editor and rerun the job
(e;gf, use SRUN or S$SUBMIT). Other parameter errors (or
omissions) are also flagged by program TCOLOOP, and the job

is terminated.
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Appendix l.-- Conversion to other systems

This program (and associated subprograms) was written. in
ANSI~standard FORTRAN-77 for the VAX-11/780 system.
Conversion to systems without an ANSI-FORTRAN-77 compiler
would necessitate extensive changes, particularly for all

CHARACTER-type variables, IF-THEN-ELSE phrases, etc.

Since the FORTRAN-=-77 ANSI-standard presently does not
provide for a NAMELIST I1/0 capability, a VAX-11 NAMELIST
simulator subprogram is included in this program package.
For most large main-frame systems (e.g., IBM/370, CYBER,
etc.), a NAMELIST READ/WRITE is usually available; in this
case, the VAX NAMELIST subprogram and assoclated routines
(DECODEIX, DECODEX) can be eliminated; also, appropriate
changes can be made where COMMON/NAME LIST/ and CALL

NAMELIST 1is used in the source program.

Other changes: for non-VAX systems might include some (or

all) of the following:

(1) Variables with more than 6-characters.

(2) Use of the underscore character or dollar character in
some variables and/or COMMON names.

(3) Character strings delimited by single-quote characters
(e.g., °STRING’); also, character string concatination
(e.g., “STRINGL’//"STRING2').

(4) Passing variable-length character strings in subroutine
calls; e.g., CHARACTER*(*) passed length character

arguments.
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(5) Need to suppress arithmetic or exponential wunderflow

(6)

(7).

(8)

messages (note that a VAX~1] result is automatically set
to 0.0 after any underflow--which is assumed for this
program package); if the target system does not set
underflows to 0.0 (and suppress warning messages), then
a suitable conversion procedure must be used for proper
operation of this program package.

Replacement of any special VAX-dependent CALLS or
statements (e.g., CALL LIBSINDEX, ACCEPT, TYPE, CALL
SYSSanyname, etc.--note that we have minimized
machine~dependent calls, where possible).

Hexidecimal constants (e.g., “4A°X) if used in any DATA
statements.

Virtual-sized arrays, if any (i.e, DIMENSION statements

greater than physical memory).

L S




0.31623E+01
0.56234E+01
0.10000E+02
0.17783E+02
0.31623E+02
0.56234E+02
0.10000E2+03

0.79477E~04
0.141332-03
0.25133z-03
0.446932-03
0.794772-03
0.141332-02
0.25133e-02

0.11996E-02
0.70085E~-01
0.417052-03
0.24966E-03
0.14162E-03
0.74393E-04
0.35421E-04

0.13354£-02
0.78019E-03
0.46426E-0)
0.27792£-03
0.15765E-03
0.82815E-04
0.39431E-04

0.13354£-01
0.78019€-02
0.464262-02
0.27792£-02
0.15765E-02
0.82815£-03
0.394)1E-03

0.17783E+03 0.44693E-02 O0.15208E-04 0.16930E-04 0.16930E-03
0.31623E+03 0.79477E-02 O0.58785E-05 0.65440E-05 0.654402-04
0.56234E+403 0.141332-01 0.20510E-05 0.22832E-05 0.22832E-04

0.10000E+04
0.17783E+04
0.31623E+04
0.56234E404
0.10000E+05

0.25133e-01
0.44693E-0!
0.79477E-01
0.14133e2+00
0.25133E+400

0.66162E~06
0.19861E-06
0.59422E-07
0.18045E-07
0.55616E-08

9995559955955 59559595559555595595593593595955559555595358595885SS

TOTAL "ELAPSED" TIME= 9 secC. ( 0 MIN. 7.59 SEC.)
CPU_TIME= . 7.26 SEC. ( 0 M. 7.26 5.) CPU T = 95.652
BUF.I/0_COUNT~ 2
DIR.I/0_COUNT= 4
PAGE_FAULTS~ 58

$995555555555555555555555555555555553855555555595555555555558585$S

0.73632E-06
0.22110E-06
0.66149£-07
0.20088e-07
0.61912E-08

0.73652E-05
0.22110E-05
0.66149E-06
0.20088E-06
0.61912£-07
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Appendix 2.-- Test probiem input/output listing
The following input Zile (FOROOS5) was used to rum a Ctest
problem for progran TCOLOOP on a VAX system. The
corresponding output file (FORO16) 1is given following
FOROOS.
FOROOS
TEST MODEL
SPARMS M=2,aA=200,TO=.]1,NT=4,TM=.1ES,
SIG=.001,.1,H=200$
FORO16
{TcoLoor}: TEST MODEL
M- 2 XNORM=0.10E+02 IPCH= O A= 0.2000E+03
IOUTS = 16 TO= 0.1000E+00 NT = 4 TM= 0.1000E+05 1ISTOP = |
loUT = 6 B0~ 0.1000E-02 NB = 6 BM= 0.1000E+06 EPS= 0.10E-09
SIG = 0.1000E-02 0.1000E+00 0.0000E+00 0.0000E+00 0.0000£+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
H = 0.2000E+403 0.0000E+00 0.0000E+00 0.0000£+00 0.00002+00
0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
TAU(TO:TM)  TIME(SEC) TRANS TRANS(NORM) NORM*XNORM  APP.RES.
0.10000E+00 0.25133E-05 0.89830E+00 0.10000E+01 0.10000E+02 0.10007E+04
0.17783E+400 0.44693E-05 0.44749E+00 0.498158+00 0.49815E+01 0.99759E+03
0.31623E400 0.794772-05 0.20415E+00 0.22726E+400 0.22726E+01 0.10096E+04
0.56234E+00 0.14133E-04 0.769072-01 0.85614E-01 0.856142+00 0.11148E+04
0.10000E+01 0.25133E-04 0.19823E-01 0.22067E~01 0.22067E+00 O0.14561E+04
0.17783E+01 0.44693E-04 0.42820E-02 0.47668E~02 0.47668E-01 O0.18141E+04

0.17172E+04
0.93913E+03
0.50674E+03
0.27218E+03
0.15208E+03
0.89907E+02
0.57072E+02
0.38966E£+02
0.28573E+02
0.22412E+402
0.18472E+402
0.15925E+02
0.13719E+02
0.11676E+02
0.98278E+01




Program TCOLOOP Page 23
VAX Documentation

Appendix 3.-- Some sounding curve example plots

The attached plots were produced (after using IPCH>1) on
an AJ-832 terminal for several layered models, and curve
families, by varying certain model parameters. The
beginning of each model (denoted "A","B",...) is indicated
by a "model-figure insert" drawn on the unnormalized
TRANSIENT* and apparent resistivity (APPRES in ohm-m.)
plots, followed on a successive page with the <corresponding
normalized FREQUENCY response for the given model. The
notation used is, hopefully, self-explainatory. [Note that
the TCOLOOP models A-D and I-L are the same models as used
in the TCILOOP program examplés (see Anderson, 1981,

p.24—39) o]

Much of the discussion in the INTRODUCTION and SUMMARY OF
CALCULATIONS sections are illustrated in these plots. For
example, referring to model "K", we observe that as the
radius A decreases, the first deflection in each transient
curve becomes progressively lower in magnitude at about 0.1
seconds. In fact, for A=100, the transient mostly "sees"
the 1000m upper layer. This shows the relative importance
of dynamic range versus loop radius in detecting the deeper

layer interfaces.

* The term "TRANSIENT"” wused in these plots refer to a
TDR-sounding.
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Appendix 4.-- Source code availability and listing

Source Code Availability

The current version of the source code may be obtained by
writing directly to the author*. A magnetic tape copy can
be sent to requestors to be copied and returned. This
method of releasing the source code was selected in order to
satisfy requests for the latest (e.g., possibly wupdated)
version. The magnetic tape is usually recorded in the

following mode (unless requested otherwise):

Industry compatible: 9-track, standard ANSI-labeled,
ASCII-mode, odd-parity, 800-bpi density, 80-character
card-image records (blocked S0-card images, or
4000-characters, per physical block), and contained on

one file named "TCOLOOP.VAX".

* present address is:

U.S. Geological Survey

Mail Stop 964

Box 25046, Denver Federal Center
Denver, CO 80225




Program TCOLOOP Page 41
i VAX Documentation

| Source Listing

i The attached subprograme are listed {in the following order:

00000010 {MAIN PROGRAM]
00002500 SUBROUTINE APROXO
00002770 REAL FUNCTION ELOOP
00003060 COMPLEX FUNCTION F3ZH
00003190 SUBROUTINE RECUR
00003420 SUBROUTINE NAMELIST
00008300 SUBROUTINE CPUTIME
00008870 SUBROUTINE DECODEIX
00009030 SUBROUTINE DECODEX
00009200 SUBROUTINE ERRMSG
00009540 SUBROUTINE MINMAX
00009640 SUBROUTINE NONBLANK
00009770 SUBROUTINE PROCINFO
00010140 REAL FUNCTION RFLAGS
00010550 SUBROUTINE SPLINI
00011750 SUBROUTINE SPOINT
00011970 REAL*4 FUNCTION SQJI
00015560 SUBROUTINE WARN

' 00015900 REAL FUNCTION RLAGFO
00018290 REAL FUNCTION RLAGF1

C {TCOLOOP}: TRANSIENT SOUNDING FOR COILNCIDENT LOOP (11/18/81} 00000010
C FORWARD SOLUTIONS, WHERE CIRCULAR LOOP HAS RADIUS A>0.0 AND 00000020
C THE LOOP IS PLACED ON THE EARTH’S SURFACE (I.E., ONLY 00000030
C THE GROUND CASE Z=0.0 IS CONSIDERED HERE). 00000040
C THE TRANSIENT FIELD (TX=RX SAME LOOP) IS ASSUMED MEASURED AT THE 00000050
C LOOP CENTER, BUT AT THE SURFACE OF THE EARTH. 00000060
o} 00000070
C BY W.L.ANDERSON, U.S. GEOLOGICAL SURVEY, DENVER, COLORADO. 00000080
C 00000090
C--REFERENCES: 00000100
c 00000110
C ANDERSON,W.L., 1975, NTIS REPORT PB-242-800. 00000120
C ANDERSON,W.L., 1979, USGS OPEN-FILE REPT. 79-590. 00000130
C MORRISON, ET AL, 1969, GEOPHYS. PROSP. V.17, P.82-101. 00000140
C RAICHE AND SPIES, 1981, GEOPHYSICS, V.46, NO.1, P.53-64. 00000150
C 00000160
C NOTE THAT NORMALIZED TIME (TAU) IS USED FROM TO TO TM, WHERE 00000170
C TIME=O0.S*TAU*SIGI*(FOURPI®E=-7)*A*#*2 (TIME IN SEC.) 00000180
C 11.E., TAU=(2.0*TIME)/(SIGL1*FOURPI®E-T*A**2). 00000190
C IPCH=1 OPTION (DEFAULT 0) WILL WRITE FILE10 WITH 00000200
C (TRANS,TIME,APPRES) IN FORMAT (3E16.8). 00000210
C IPCH>] WILL WRITE FILE10 (AS ABOVE), AND ALSO FOROIIL, 00000220
C FORO12, AND FORO13 FOR POSSIBLE PLOTTING PURPOSES (LATER). 00000230
C 00000240
C~~-SUBPROGRAMS RFLAGS AND ELOOP ARE CALLED TO COMPUTE THE TRANIENT 00000250
C USING LAGGED-CONVOLUTION IN TIME (DEPENDING ON NB OPTION--SEE DOC.) 00000260
C AND DIRECT OR SPLINED FREQ FUNCTION IN (BO,BM)-~MIN,MAX IND.NUMBER. 00000270
C NOTE: FREQ.FUNCT E/EO=1.0 IS ASSUMED IF B<BO AND =0.0 IF B>BM, WHERE 00000280
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C DEFAULT BO=.00l1, BM=.1E6 ARE USUALLY ADEQUATE FOR MOST MODELS.
C

CHARACTER*80 TITLE
REAL SIG(10),H(10),DER(2), T(200),V(200), AR(200)
COMPLEX K2(10),KS1,C4,2A,ZAC2
EXTERNAL ELOOP
COMMON/PASS/2AC2, ANORM,S1G,BO,BM,SIGI ,EPS
COMMON/SPLN/XS(200),YS(200),AS(200),B8S(200),CS(200),NS,ISPLN
COMMON/MODEL/K2,KS1,H,Z,A,R,HMAX M
c*i
C** SEE CALL NAMELIST SIMULATOR FOR THE VAX
Ctt
Cr* NAMELIST/PARMS/M,SIG,H,A,Z,EPS,IFILL,
Crw 1 BO,BM,NB,TO,TM,NT,XNORM,IOUT,IOUTS, IPCH,ISTOP
COMMON/NAME_LIST/M_,S1G6_(10),H_(9),A_,IFILLI,EPS_,IFILLZ,
| BO_,BM_,NB,TO,TM,NT,XNORM,IOUT,IOUTS,IPCH,ISTOP
DATA DER/2%0.0/,C2/.730921017/,THRESH/ .1E-6/
C~-PRESET
po I=1,200
XS(1)=0.0
¥S(1)=0.0
ENDDO
R=0.0
z=0.0
IPCH=0
BO_=.001
NB=6
BM_=.l1E6
¥_=l
XNORM=10.
DO 10 I=1,9
SIG(1)=0.0
10 H_(1)=0.0
SIG(10)=0.0
A_=0.0
EPS_=.1E-9
ISTOP=1
IOUTS=16
T0=0.0
NT=0
TM=0.0
IN=5S
I10UT=6
20 READ(IN,30,END=999) TITLE
30 FORMAT(A)
CALL SETTIME
Ce* READ(IN, PARMS ,END=999)
CALL NAMELIST(IN, SPARMS’,*999)
MM _
DO 35 I=1,9
SIG(I)=SIG_(I)
35 H(I)=H_(I)
SIG(10)=SIG_(10)
EPS=EPS_
BO=BO_
BM=BM_
A=A_

- IO B anr & SRA
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00000290
00000300
00000310
00000320
00000330
00000340
00000350
00000360
00000370
00000380
00000390
00000400
00000410
00000420
00000430
00000440
00000450
00000460
00000470
00000480
00000490
00000500
00000510
00000520
00000530
00000540
00000550
00000560
00000570
00000580
00000590
00000600
00000610
00000620
00000630
00000640
00000650
00000660
00000670
00000680
00000690
00000700
00000710
00000720
00000730
00000740
00000750
00000760
00000770
00000780
00000790
00000800
00000810
00000820
00000830
00000840
00000850
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' CALL NONBLANK(TITLE,NONBLK)
: IF(IOUT.GT.O)
2 WRITE(6,40)
3 TITLE,M,XNORM,IPCH,A,
1 I0UTS,TO,NT,TM,ISTOP,IOUT,BO,NB,BM,EPS,SIG,H
40 FORMAT( 1 {TCOLOOP}: " ,6X,ACNONBLK>//
SH M = ,12,10X,6HXNORM=,E8.2,2X,5HBIPCH=,14,7X,
2HA= E11.4/

8HISTOP = ,Il/78B IOUT =,IS5,
SX,3HBO= ,E11.4,2X,5HNB = ,I4,7X,3HBM=,E11.4,2X, 4HEPS=,E9.2//
6H SIG =,5E12.4/6X,5E12.4//
6H B =,5E12.4/6X,5E12.4)
IF(IOUTS.GT.0) WRITE(IOUTS,40)
& TITLE,M,XNORM,IPCH,A,
1 10UTS,TO,NT,TM,ISTOP,IOUT,BO,NB,BM,EPS,SIG,H
IF(NT.LE.O) CALL ERRMSG(’NT<=0°,1,I0UT,IOUTS)
IF(M.LT.1.0R.M.GT.10) CALL ERRMSG('M<1 OR M>10°,4,I0UT,IOUTS)
IF(A.LE.0.0) CALL ERRMSG(‘A<=0’,2,I0UT,IOUTS)
IF(BO.LE.O.0.OR.BM.LE.BO)
& CALL ERRMSG(‘B0O<=0 OR BM<=BO’,3,IO0UT,IOUTS)
IF(TO.LE.0.0.0R.TM.LE.TO)
1 & CALL ERRMSG(’TO<=0 OR TM<=TO’,3,IO0UT,IOUTS)

W NV E W

IF(SIG(1).LE.0.0)CALL ERRMSG(°SIG(1)<=0",3,I0UT,IOUTS)
C-~PRESET SOME CONSTANTS
AA=A*A
SIGl=SIG(1)
TCON=6,.28318531E-7*SIGl*AA
ZA=CMPLX(A,0.0)
IF(M.EQ.1l) THEN
HMAX=A
ELSE
CALL MINMAX(H,M~1,TEM,HMAX)
IF(TEM.LE.Q.0.OR.HMAX.LE.0.0)
1 CALL ERRMSG(’SOME H(I)<=0 FOR I<M’,0,IOUT,IOUTS)
ENDIF
ANORM=A/HMAX
ZAC2=ANORM/C2
ISPLN=0
IF(NB.GT.0.AND.NB.LT.12) ISPLN=l
IF(ISPLN.EQ.0) GO TO 49
C--GET PRE-SPLINED FREQ. FUNCTION (O<KNB<12 OPTION)
DB=EXP(2.30258509/FLOAT(NB))
BMTEST=0.5*(BM+BM*DB)
MS=0
TEM=BO/DB
ISPLN=0
46 TEM=TEM*DB
IF(TEM.GE.BMTEST) GO TO 47
MS=MS+1
IF(MS.GT.200)CALL ERRMSG(’SPLINED MS>200°,1,10UT, IOUTS)
OLDX=XS(MS)
XS(MS)=TEM
OLDY=YS(MS)
YS(MS)=ELOOP(TEM*TEM)

c
C--APPLY THE °THRESH TEST’ TO SEE IF REST OF PREVIOUS CURVE CAN BE

RS 37 B SRS 5 s A . Bl . 55 R 55

94 IOUTS = ,I3,5X,3HTO=,El1.4,2X,SHNT = ,14,7X,3HTM=,ELl1.4,2X,
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00000860
00000870
00000880
00000890
00000900
00000910
00000920
00000930
00000940
00000950
00000960
00000970
00000980
00000990
00001000
00001010
00001020
00001030
00001040
00001050
00001060
00001070
0000108¢C
00001090
00001100
00001110
00001120
00001130
00001140
00001150
00001160
00001170
00001180
00001190
00001200
00001210
00001220
00001230
00001240
00001250
00001260
00001270
00001280
00001290
00001300
00001310
00001320
00001330
00001340
00001350
00001360
00001370
00001380
00001390
00001400
00001410
00001420
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USED TO SAVE RECOMPUTING REST OF FREQ RESPONSE. (NOTE THAT THE
FIRST CURVE, OR A CHANGE IN BO,NB,OR BM, WILL FALL-THRU ALL IF

C
C
€ TESTS AND ESTABLISH A NEW “PREV CURVE’ FOR SUBSEQUENT TESTS.)
C--BEGIN “THRESH TEST':
IF(TEM.GE.1.0) THEN
IF(TEM.EQ.OLDX) THEN
IF(OLDY.NE.0.0) THEN
IF(ABS((YS(HS)-OLDY)/OLDY).LT.THRESH) THEN

MS=NS
GO TO 47
ENDIF
ENDIF
ENDIF
ENDIF
C--END OF "THRESH TEST’
C
GO TO 46
47 NS=MS

CALL SPLINI(NS,0.0,XS,YS,AS,BS,CS,0,DER,T,V)
C WRITE FILEIl IF IPCH>! (FOR LATER PLOTTING--IF DESIRED)
IF(IPCH.GT.1) WRITE(1l1,1000) TITLE(1:40),NS,(XS(I),¥S(I),I=1,NS)
1000 FORMAT("3°/‘IND.NO.(B)’/’NORM FREQ RESPONSE’/A/1/(2G16.8))
ISPLN=] '
49 NEW=1
DT=EXP(2.30258509/FLOAT(NT))
TMTEST=0.5*(TM+TM*DT)
IT=0
TEM=TO/DT
IF(IOUT.GT.0) WRITE(IOUT, S0)
50 PORHAT('O',ax,'rAu(To:rn)‘,3x,'rIuE(SEC)'.Ax,'rRANs',ax.
6’TRANS(NORN)',2X,'NORH‘XNORH'.JX,'APP.RES.'/)
IF(IOUTS.GT.0) WRITE(IOUTS,S0)
LATE=Q
60 TEM=TEM*DT
IF(TEM.GE.TMTEST) GO TO 82
TIME=TCON*TEM
IF(LATE.EQ.1) THEN
CALL APROX1(TEM,TRANS)
ELSE
C-=GET TRANSIENT IMPULSE RESPONSE VIA LAGGED CONVOLUTION IN TIME.
TRANS=.63661977*RFLAGS(0 ,ELOOP,EPS,0.54T0, TMTEST, TEM, NEW)
NEW=0
IF(TRANS.LT.1.E-7) THEN
IF(IT.LT.3)
1 CALL ERRMSG(’'IT<3--TO TOO BIG’,1,IOUT,IOUTS)
CALL APROXO(IT,T,V)
CALL APROX1(TEM,TRANS)
LATE=1
ENDIF
ENDIF
IT=IT+1
IF(IT.GT.200)CALL ERRMSG(’IT>200-=NT,TM TOO BIG ,1,I0UT, IOUTS)
T(IT)=TEM
V(IT)=TRANS
IF(IT.EQ.!) TRANSI~TRANS
TNORM=TRANS/TRANS!
TXNORM=TNORM*XNORM
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\ C--GET APP.RES. 00002000

S0=1.29552377*TEM*TRANS 00002010
| YO=S0**.66666667 00002020
X1=(((((((C(110000.*Y0+12360.90299)*Y0+ 00002030

1 3379.08752)*Y0+955.90217)*Y0+ 00002040

2 255.86635)*Y0+71.89746)*Y0+ 00002050

3 20.88351)*Y0+6.69229)*Y0+ 00002060

4 2.38095)*Y0+1.70998)**2 00002070
X1=YO*X1 00002080
IF(X1.LE.1.4) THEN 00002090

X2=X1 00002100

ELSE IF(X1.GT.l1.4.AND.X1.LE.2.8) THEN 00002110
X2=X1+0.001635*X1%%4,892 00002120

ELSE IF(X1.CT.2.8.AND.X1.LE.5.69) THEN 00002130
X2=X1+0.004018*X1%%4 01364 00002140

ELSE 00002150

CALL WARN(°X1>5.69; APP.RES.=1./SIG! USED.’,0,IOUT,IOUTS,*66) 00002160

66 APPRES=1./S1GI 00002170

GO TO 68 00002180

ENDIF 00002190
APPRES=0.5/(SIGI*TEM*X2) 00002200

68 AR(IT)=APPRES 00002210
IF(IOUT.GT.0) WRITE(IOUT,70) TEM,TIME,TRANS, TNORM,TXNORM, 00002220

| 1 APPRES 00002230
Y70 FORMAT(1X,6E13.5) 00002240
IF(IOUTS.GT.0) WRITE(IOUTS,70) TEM,TIME,TRANS,TNORM,TXNORM, 00002250

<! 1 APPRES 00002260
J IF(IPCH.NE.O) WRITE(10,100) TRANS,TIME,APPRES 00002270
100 FORMAT(3E16.8) 00002280

' GO TO 60 00002290
82 IF(IOUTS.GT.0) WRITE(IOUTS,90) 00002300

90 FORMAT(129X) 00002310
CALL CPUTIME(IOUT,IOUTS) 00002320

C WRITE FILE13 IF IPCH>l1 (FOR LATER PLOTTING--1F DESIRED) 00002330
IF(IPCH.GT.1) THEN 00002340
WRITE(12,1900) TITLE(1:40) 00002350

1900 FORMAT(“3°/°TIME (SEC.)’/’APPRES’/A) 00002360
WRITE(12,2002) IT,(TCON*T(J),AR(J),J=1,IT) 00002370
WRITE(13,2000) TITLE(1:40) 00002380

2000 FORMAT('3°/ TIME (SEC.) /’TRANSIENT’/A) 00002390

DO I=1,IT 00002400

11=1 00002410
IF(V(Il).LT.1.E-7) GO TO 2001 00002420

ENDDO 00002430

2001 WRITE(13,2002) IT,(TCON*T(J),V(J),J=1,II) 00002440
2002 FORMAT(1/(2616.8)) 00002450
ENDIF 00002460
IF(ISTOP.NE.1) GO TO 20 00002470

999 CALL EXIT 00002480
END 00002490
SUBROUTINE APROXO(IT,T,V) 00002500

C--LATE TIME APPROXIMATION INITIALIZATION WHEN 1ST COMPUTED TRANS<IE-7 00002510

C AND 2<1IT<201 (REQUIRED). 00002520

c 00002530
SAVE 00002540
DIMENSION A(201),B(201),€(201),D(2),T(1),V(1),%wi(201),w2(201), 00002550

1 TLOG(201),VL0G(201) 00002560
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DATA D/2*%0.0/ 00002570

DO 10 I=1,IT 00002580
TLOG(L)=ALOG(T(L)) 00002590

10 VLOG(I)=ALOG(V(1)) 00002600
NT=1T+1 00002610
TLOG(NT)=87.498234 00002620
VLOG(NT)=-87.498234 00002630

CALL SPLINI(NT,0.0,TLOG,VLOG,A,3,C,0,D,Wl,W2) 00002640
RETURN 00002650

C** ENTRY APROX1(TEM,TRANS) 00002660
ENTRY APROX1(TEM,TRANS) 00002670
AT=ALOG(TEM) 00002680
IF(AT.GT.87.498234) THEN 00002690
TRANS=0.0 00002700

RETURN 00002710

ENDIF 00002720

CALL SPOINT(NT,TLOG,VLOG,A,B,C,AT,TT) 00002730
TRANS=~EXP(TT) 00002740
RETURN 00002750

END 00002760

REAL FUNCTION ELOOP(B2) 00002770
C--COSINE~TRANSFORM KERNEL FOR COINCIDENT LOOP WITH 00002780
C A>0,R=0, AND 2=0.0. 00002790
[« 00002800
REAL SIG(10),H(10),z 00002810
COMPLEX ZAC2,K2(10),KS1,2FLD 00002820
COMMON/MODEL/K2,KS1,H,Z,A,R, HMAX , M 00002830
COMMON/PASS/ZAC2,ANORM,SIG,BO,BM,SIG],EPS 00002840
COMMON/SPLN/XS(200),YS(200),A5(200),BS(200),CS(200),NS, ISPLN 00002850
EXTERNAL F3ZH 00002860
B=SQRT(B2) 00002870
IF(B.LT.BO) GO TO 3 00002880
IF(B.GT.BM) GO TO &4 00002890
IF(ISPLN.EQ.O0) GO TO 10 00002900
C--ISPLN=1 (OCKNB<12 OPTION) INTERPOLATE PRE-SPLINED FREQ. FUNCTION 00002910
CALL SPOINT(NS,XS,YS,AS,BS,CS,B,ELOOP) 00002920
RETURN 00002930

10 F=(B/A)**2/(39.47841762E-7*SIGL) 00002940
KS1=CMPLX(0.0,~-7.895683523E-6*F) 00002950

DO 1 I=1,M 00002960

1 K2(1)=KSI1*CMPLX(SIG(I1),0.0) 00002970
ZFLD=ZAC2*SQJ1( ANORM,F32H,EPS,LL) + 1.0 00002980
ELOOP=REAL(ZFLD) 00002990
RETURN 00003000

3 ELOOP=1.0 00003010
RETURN 00003020

4 ELOOP=0.0 00003030
RETURN 00003040

END 00003050
COMPLEX FUNCTION F3ZH(X) 00003060
C--KERNEL FOR HANKEL TRANSFORM IN CURLOOP WHEN R=0.0 AND 2=0.0 00003070
C SCALED BY HMAX STORED IN COMMON/MODEL/ 00003080
c 00003090
COMPLEX 21!,20,K2(10),KS1,HALF 00003100

REAL H(10),2z 00003110
COMMON/MODEL/K2 ,KS1,H,2,A,R,HMAX, M 00003120

DATA HALF/(0.5,0.0)/ 00003130
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Y=X/HMAX 00003140
CALL RECUR(Y,Z1,20) 00003150
F3ZH=21/(20+Z1)-HALF 00003160
RETURN 00003170
END 00003180
SUBROUTINE RECUR(Y,Z1,20) 00003190
C--BACKWARD RECURRENCE FOR COMPLEX IMPEDANCES 21,20 GIVEN ARGUMENT 00003200
C Y(=X/HMAX) AND MODEL PARAMETERS IN COMMON/MODEL/ 00003210
o 00003220
REAL H(10),2Z 00003230
COMPLEX 21,20,K2(10),KS1,0NE,2Z,X2,U 00003240
COMMON/MODEL/K2,KS1,H,Z,A,R,HMAX M 00003250
DATA ONE/(1.0,0.0)/ 00003260
X2=CMPLX(Y*Y,0.0) 00003270
20=KS1/CMPLX(Y,0.0) 00003280
Z1=KS1/CSQRT(X2-K2(M)) 00003290
IF(M.EQ.1) GO TO 20 00003300
JoM=-1 00003310
10 U=CSQRT(X2-K2(J)) 00003320
2Z=KS1/U 00003330
U=CEXP(CMPLX(-2.0%*H(J),0.0)*U) 00003340
U=(ONE-U)/(ONE+U) 00003350
Z1=22*((Z1+422*U)/(22+21*U)) 00003360
IF(J.EQ.1) GO TO 20 00003370
JaJ-1 00003380
GO0 TO 10 00003390
20 RETURN 00003400
END 00003410
SUBROUTINE NAMELIST(IUNIT,NAME,*) 00003420
C 00003430
C {NAMELIST INPUT ON VAX-11/780} VIA "CALL NAMELIST" {VERSION: 12/10/80)}00003440
[ 00003450
C—-A SIMULATED ‘NAMELIST/NAME/‘ PROCESSOR FOR VAX-11 FORTRAN-77 TO 00003460
C IMPLEMENT "CALL NAMELIST(IUNIT,  SNAME’,*EOF)" ON VAX, WHICH 00003470
C IS SIMILAR TO "READ(IUNIT,NAME,END=EOF)" ON MOST LARGE SYSTEMS. 00003480
C 00003490
C~-BY W.L.ANDERSON, U.S. GEOLOGICAL SURVEY, DENVER, COLORADO. 00003500
C 00003510
C--THIS IS A SUBSET OF THE ACTUAL NAMELIST/NAME/ AVAILABLE ON 00003520
C MOST LARGE MAIN-FRAME SYSTEMS. CURRENT OPTIONS ARE: 00003530
[+ 00003540
€ (1) ALL VARNAM’S ARE RESTRICTED TO 1 TO 6 CHAR’S (ALP,NUM, AND °_") 00003550
o BUT MUST BEGIN WITH AN ALP CHAR (E.G., A3_, BVAR, C_2, ETC.) 00003560
C (2) ONLY VARIABLE TYPES REAL*4 *8 (NAMTYP=1) AND INTEGER*2 *4 00003570
[« (NAMTYP=0). SEE C==== EXAMPLE STATEMENTS FOR NAMTYP BELOW ===<=. 00003580
c {NOTE: COMPLEX,LOGICAL, OR CHARACTER VARIABLE TYPES ARE "NOT" 00003590
o CODED IN THIS VERSION.} 00003600
C (3) MAX. 60 VARNAM’S ALLOWED IN NAMELIST (FOR ALL “SNAMES’ USED). 00003610
C (4) MAX. NUMBER FIELD (FLOAT OR FIXED) IS 20 CHAR WIDE, WHERE 00003620
c BLANK CHAR’S ARE IGNORED, AND TYPE CONVERSION IS AUTOMATIC. 00003630
c FLOAT NUMBERS WITH OPTIONAL E+XX OR D-XX AND WITH OR WITHOUT ’ 00003640
c IN THE MANTISSA IS ALLOWED (E.G., 123E-3, .123D+02, -3.14, ETC.).00003650
C (5) PARTIAL ARRAY’S ALLOWED; E.G., A(10)=25.1, 00003660
c AND B=1,3.2,... 00003670
C (6) REPEAT FACTORS ALLOWED; E.G., C=2*1,3,.. 00003680
C (7) ONLY 1-DIM ARRAYS ALLOWED WITH MAX SIZE 99999. 00003690
C (8) THE NAMELIST ‘SNAME’ MUST BE 2 TO 7 CHAR’S, AND MUST BEGIN WITH 00003700
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C A "S" CHAR (E.G., "$P°, °SPARMS’, ETC.); ALSO, THE FIRST CHAR INOQOO3710
[ IFILE MAY BEGIN IN COL. 1 BUT LESS THAN COL. 75 (BUFFER 1S 80). 00003720
C LINES IN IFILE MAY BE CONTINUED TO COL. 1 ON NEXT LINE, AND 00003730
o TERMINATE THE NAMELIST BY “S$(END]"--THE "END" 1S OPTIONAL. E.G., 00003740
c 00003750
o4 $PARMS A=1,B=2.3,7*1,C(3)=-.123E~10, 00003760
C D=1800, E=5%*20SEND 00003770
C SNEXNAM F=123, G=-10,C(2)=15.02 § 00003780
o ...END-OF~IFILE... 00003790
C (9) ABOUT 98% OF ALL THE POSSIBLE ERRORS ARE DETECTED AND AN 00003800
c ERROR MESSAGE IS PRINTED ON UNIT 06, FOLLOWED BY CALL EXIT. 00003810
c (NOTE: WATCH OUT FOR THE REMAINING 22 UNDETECTED ERRORS!} 00003820
c 00003830
C--SUBROUTINES CALLED: 00003840
c 00003850
C DECODEIX, DECODEX, AND NONBLANK. 00003860
[+ 00003870
C--USAGE: 00003880
C 00003890
C 1. MODIFY FILE ‘INCLNAMES.FOR’ AS REQUIRED (USE ANY EDITOR). 00003900
C (SEE C==== EXAMPLE STATEMENTS BELOW smma=,) 00003910
C 2. RECOMPILE SUBROUTINE ‘NAMELIST® WITH THE DESIRED INCLNAMES.FOR. 00003920
¢ 3. IN USERS CALLING PROGRAM, USE: 00003930
o CALL NAMELIST(IUNIT,  SNAME’,*N) --ON VAX, WHERE N=E.O0.F RETURN 00003940
c STATEMENT LABEL. THIS SIMULATES ON VAX: 00003950
[+ *READ(IUNIT,NAME,END=N)’ ON SYSTEMS WITH NAMELIST/NAME/ ... 00003960
[+ 00003970
cﬂtttit'tttﬁtt.-tnttttintﬂtttﬁtitﬁtttitt.ttttt..t.tttiatﬁitﬁﬁt‘tti.ttﬁ‘toooo:gBo
00003990

CHARACTER*(*) NAME 00004000
CHARACTER*] C(47),BUFIL 00004010
CHARACTER*6 VARNAM 00004020
CHARACTER*20 NUMFLD 00004030
CHARACTER*80 BUF 00004040

C 00004050

c-----------------------------------------------------------------------ooooaoso
Cemww== THE USER MUST CHANGE THE FOLLOWING STATEMENTS FOR THE SPECIFIC 00004070
Cmwmm== NAMELIST VARIABLES DESIRED (E.G., USE TECO OR EDT, ETC.)=m==w===(00004080
Cmm=mm= DIMENSION NO_NAH VARIABLES TO AGREE WITH CHANGED DATA STATEMENTS00004090

Cm= 00004100
C==0ON VAX USE THE FOLLOWING INCLUDE STATEMENT (OPTIONALLY, USE /LIST): 00004110
Cm= 00006120
¢>> INCLUDE ‘INCLNAMES.FOR/NOLIST' 00004130
C 00004140
Cnumemsusmes-sssssasusas=== INCLNAMI2.FT cewmmmemcssessessus=euawse=====00004150
Crswssesmsescasssansnns FOR USE IN CALL NAMELIST amammsssasneamevsmnsenee=00004160
C NORMALLY, ONE SHOULD COPY ‘INCLNAMI2.FT’ TO "INCLNAMES.FT’; THEN 00004170
¢ EDIT ‘INCLNAMES.FT’ AS DESIRED FOR USERS CALL NAMELIST. NOTE THAT 00004180
¢ ONE MUST RECOMPILE ‘NAMELIST.FT’ WITH USERS CALLING PROGRAM, 00004190
¢  WHERE 'NAMELIST.FT’ CONTAINS THE FOLLOWING STATEMENT: 00004200
c 00004210
C INCLUDE 'INCLNAHES.FT/LIST' 00004220
c-----------------------------------------------------------------------ooooazso
c 00004240
C'ﬁﬁﬁ.ﬁiﬂﬁﬁﬁﬁﬁﬁ.ﬂ...tﬁ‘t...."i......"I'..-ﬁﬂ..ﬁ..‘.ﬁ.t..ﬁ‘ﬂ..ﬁ.i.ﬁ*..'oooo‘z 50
¢ THIS IS "SPARMS INPUT" FOR PROGRAMS "TCILOOP" AND "TCOLOOP" 00004260

Cttﬁiﬁﬁ.ﬂﬁ'..ﬁ.‘ﬁﬁth.ﬂ..ﬁﬁ.‘*'QQ'I.ﬁﬁii.thitﬂth‘..ﬁﬁ*tﬁ.tiﬁi.ﬂ.ﬁi-.ll.ﬁ'ooook270
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o 00004280
COMMON/NAME_LIST/V1,V2,V3,V4,V5,V6,V7,V8,V9,V10, 00004290

* y11,v12,v13,V14,V15,V1i6,V17,V18 00004300
INTEGER V1,V7,V10,V13,V15,V16,V17,V18 00004310
DIMENSION V1(1),v2(10),Vv3(9),v4(l), 00004320

» yS(1),v6(1),v7(1),v8(1),v9(1),v10(1), 00004330

A VI1(1),v12(1),v13(1),v1a(l),viS(l), 00004340

* v16(1),vi7(1),v18(1),v19(1),v20(1), 00004350

* v21(1),v22(1),v23(1),v24(1),v25(1), 00004360

* y26(1),v27(1),v28(1),v29(1),vio(1), 00004370

* y31(1),v32(1),v33(1),v34(1),v35(1), 00004380

* v36(1),v37(1),v38(1),v39(1),v40(1), 00004390

* V4l(1l),ve2(1),v43(1),v44(1),Vv45(1), 00004400

* Va6(1),va7(1),v48(1),v49(1),vs0(1), 00004410

* v51(1),v52(1),v53(1),v54(1),v55(1), 00004420

*» VvS6(1),vV57(1),vS8(1),v59(1),v60(1) 00004430
DIMENSION NAMDIM(60),NAMLEN(60),NAMTYP(60) 00004440
CHARACTER*6 NAM(60) 00004450

DATA NAM/’M’,°SIG’,°H’,°A’,’2°,°EPS’,  ISTEP’, 00004460

1 "BO’,°BM°,°NB’, TO’, TM’,’NT”, XNORM’,’I0UT", 00004470

2 ‘I10UTS’, IPCRH’, ISTOP’,42* °/ 00004480

DATA NAMDIM/1,10,9,15%1,42%0/ 00004490

DATA NAMLEN/1,3,3%1,3,5,6%2,5,4,5,4,5,42%0/ 00004500

DATA NAMTYP/0,5+%*1,0,2*1,0,2*1,0,1,4%0,42%0/ 00004510

DATA NO_NAM/18/ 00004520
Cm==ma=m= END OF INCLUDE STATEMENTS emmsscessencasscesseessanecnnnnanna=na(0004530
C 00004540
Cm= 00004550
C== FOR EXAMPLE, FILE “INCLNAMES.FOR’ MAY CONTAIN (WITHOUT "Ca="): 00004560
Cm== 00004570
Ce= COMMON/NAME_LIST/V1,V2,V3,V4 00004580
Cm= REAL*8 V1 00004590
Cm= INTEGER V3 00004600
Cm= DIMENSION V1(1),v2(2),V3(3),v4(s), 00004610
C== * yS(1),v6(1),v7(1),v8(1),v9(1),v10(1), 00004620
Ce= * V11(1),v12(1),Vv13(1),v14(l),Vv1S5(1), 00004630
C=m= * v16(1l),v17(1),v18(1),v19(1),v20(1), 00004640
C== * y21(1),v22(1),v23(1),v24(1),v25(1), 00004650
Ce= * y26(1),v27(1),v28(1),v29(1),v30(1), 00004660
C== « y31(1),v32(1),v33(1),v34(1),v35(1), 00004670
C== * v36(1),v37(1),v38(1),v39(1),vs0(l), 00004680
Cm= * Val1(l),v4e2(1),ve3(1),vese(1),v45(1), 00004690
C== * V46(1),va7(1),va8(1),ve9(1),v50(1), 00004700
Cme= * y51(1),vS52(¢1),v53(1),vs54(1),v55(1), 00004710
C== * VS6(1),vS57(1),vS8(1),v59(1),v60(1) 00004720
Cm= DIMENSION NAMDIM(60),NAMLEN(60) ,NAMTYP(60) 00004730
C== CHARACTER*6 NAM(60) 00004740
C== DATA NAM/‘A’,"BB’,"1CC’,°DDD_&4",56*" °/ 00004750
C== DATA NAMDIM/1,2,3,4,56%0/ 00004760
Cm== DATA NAMLEN/1,2,3,5,56%0/ 00004770
Cm= DATA NAMTYP/2*1,0,1,56%0/ 00004780
Cm= DATA NO NAM/4/ 00004790
Cmmewe= END OF EXAMPLE INCLUDE STATEMENTS cansmmuemmcsmmssemean-sanenee==00004800
C 00004810
ctttiﬁttii..-nttntn.ittit.nﬁtitttuit.nt.ﬁ..ﬂi AR A RAR AR AT AN N AR ttttttttttﬁtOOOO‘BZO
C NOTE: THE ABOVE EXAMPLE SIMULATES 00004830

C 'NAHELIST/NAHE/A.BB.ICC.DDD_&' 00004840
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[+ "READ(IUNIT,NAME ,END=EOF)’ 00004850
c ‘READ(IUNIT,ANYNAM ,END=EOF) "’ 00004860
c IN THE CALLING PROGRAM USING: 00004870
[ e 00004880
[« REAL*8 A 00004890
o . 00004900
C COMMON/NAME_LIST/A,BB(2),1CC(3),DDD_4(4) 00004910
C . 00004920
[+ CALL NAMELIST(IUNIT, SNAME’ , *EOF) 00004930
C cee 00004940
[« CALL NAMELIST(IUNIT,  SANYNAM® ,*EOF) 00004950
C P 00004960
Cttt.'!t.t.ﬁ.ttt.t'ﬁ..tQQ‘Qi..ti..ii.itit..t!ﬁ.ﬁ.tﬁtﬁhtttt I E R E R ] ......‘..00004970
[of 00004980
DATA C/‘A°,’B’,°C’°,’D°,"E*,’F*,°G’,’H","1","J","K", TMYLINT, 00004990
YIRS TRY- TR LOEF TAEE-TORT EORE TN L S S 00005000
T LIS ORI TN TR TRAT LRRT T X 00005010
R S A I A S T E S D PE R 00005020
J=LEN(NAME) 00005030
IF(J.LT.2.0R.J.GT.7) THEN 00005040
CALL ERRMSG(’CALL NAMELIST ILLEGAL WITH NAME= "// 00005050
1 NAMB//’ (LENGTHC2 OR >7 CHAR"’S)’,1,6,0) 00005060
ENDIF 00005070
IF(NAME(1:1).NE."§") 00005080
1 CALL ERRMSG{‘CALL NAMELIST ILLEGAL WITH NAME= °// 00005090
2 NAME//’ (1ST CHAR MUST BE "$" CHAR)',1,6,0) 00005100
C--INITIALIZE 00005110
INAME=0 00005120
10 READ(IUNIT,11,END=99991,ERR=99992) BUF 00005130
11 FORMAT(A80) 00005140
IF(INAME.EQ.1) GO TO 20 00005150
C--LOOK FOR "SNAME" 00005160
I=INDEX(BUF ,NAME) 00005170
IF(I1.EQ.0) GO TO 10 00005180
INAME=1 00005190
ICOL=I+J 00005200
JNAM=0 00005210
ILEN=O 00005220
VARNAM=" 00005230
NUMLEN=0Q 00005240
IELE=1 00005250
GO TO 30 00005260
20 ICoL=1 00005270
30 CALL NONBLANK(BUF ,LENBUF) 00005280
C==BEGIN PARSER LOOP (THE BIG 20000 LOOP) 00005290
IEND=OQ 00005300
DO 20000 I=ICOL,LENBUF 00005310
BUFI=BUF(I:1) 00005320
DO 40 IC~},h 27 00005330
IF(BUFI.EQ.C(IC)) GO TO 100 00005340
40 CONTINUE 00005350
DO 50 1C=28,37 00005360
IF(BUFI.EQ.C(IC)) GO TO 200 00005370
50 CONTINUE 00005380
DO 60 IC=38,47 00005390
IC_=1C~-37 00005400
IF(BUFI.EQ.C(IC)) GO TO 70 00005410

amirara T T e e L
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60
61
66
1

67
68
70

C-="5"
72

Ce='="

73

CONTINUE
WRITE(6,66) 1,BUF

FORMAT(/’ {NAMELIST)}: ERROR IN FOLLOWING RECORD AT COL(’,I2,°

1X,A80/<I>X," ")

CALL ERRMSG(’ILLEGAL CHAR="'//BUFI//‘'" FOUND’,0,6,0)
WRITE(6,66) 1,BUF

CALL ERRMSG( NUMLENC] IN DECODEIX °,0,6,0)
WRITE(6,66) I,BUF

CALL ERRMSG( NUMLENK1 IN DECODEX’,0,6,0)
GO TO (20000.72,73,]4,75,76,77,78,79.79),IC
CHAR -
LEND=1

IF(NUMLEN.GT.O0) GO TO 798

IF(JNAM.EQ.0) GO TO 99990
WRITE(6,66) I1,BUF
CALL ERRMSG(‘MISPLACED "$" CHAR’,0,6,0)

CHAR

IEQ~=1

C--CHECK FOR VALID VARNAM, LENGTH ILEN, ETC.

IF(ILEN.LT.1) GO TO 733

DO 732 J=i,NO_NAM

INAN=J

JLEN=NAMLEN(J)
IF(JLEN.NE.ILEN) GO TO 732
DO 731 K=1,JLEN

"IF(VARNAM(K:K).NE.NAM(JNAM)(K:K)) GO TO 732

731 CONTINUE
C--VARNAM VERIFIED OK TO PROCEED TO NUMFLD(S)
c
IDIM=NAMDIM( JNAM)
NUMLEN=O
NDEC=0
NREP=~1
NEXP=0
GO TO 20000
732 CONTINUE
WRITE(6,66) I,BUF
CALL ERRMSG( ILLEGAL VARNAM='//VARNAM//’ FOUND’,0,6,0G)
733 WRITE(6,66) I,BUF
CALL ERRMSG(’MISPLACED "='" CHAR °,0,6,0)
C--"," CHAR
74 IF(NUMLEN.GT.0) GO TO 799
WRITE(6,66) 1,BUF
CALL ERRMSG( 'MISPLACED "," CHAR’,0,6,0)
C-=‘(" CHAR
75 IELE=O0
GO TO 20000
C--'*’ CHAR
76 IF(JNAM.EQ.0.OR.NUMLEN.LT.1.OR.NUMLEN.GT.5) GO TO 767
760 CALL DECODEIX(NUMFLD,NUMLEN,NREP,*67)
NUMLEN=0
IF(NREP.GT.O.AND.NREP.LE.NAMDIM(JNAM)) GO TO 20000
WRITE(6,66) I,BUF
CALL ERRMSG(‘REPEAT FACTOR <1 OR DNAMDIM ©,0,6,0)
767 WRITE(6,66) 1,BUF

CALL ERRMSG( REPEAT WIDTH > 5 OR MISPLACED "*" CHAR",0,6,0)
CHAR
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77 IF(IELE.NE.O) GO TO 772 00005990
! CALL DECODEIX(NUMFLD,NUMLEN,IELE,*67) 00006000
X IF(IELE.LT.1) GO TO 773 00006010
! NREP=1 00006020

GO TO 20000 00006030

772 WRITE(6,66) I,BUF 00006040

CALL ERRMSG( MISPLACED ")" CHAR’,0,6,0) 00006050

773 WRITE(6,66) 1,BUF 00006060
CALL ERRMSG( ARRAY IELE<1 OR >NAMDIM ' ,0,6,0) 00006070
C--'." CHAR 00006080
78 IF(JNAM.EQ.0.OR.NEXP.GT.0.0R.NDEC.GT.0) GO TO 781 00006090
NDEC=NUMLEN+1 00006100
IF(NAMTYP(JNAM) .EQ.1) GO TO 200 00006110

781 WRITE(6,66) 1,BUF 00006120
CALL ERRMSG( MISPLACED "." CHAR’,0,6,0) 00006130
C--"=-" OR "+’ CHAR 00006140
79 LF(IELE.GT.0.0R.NEXP.GT.0) GO TO 210 00006150
WRITE(6,66) I,BUF 00006160

CALL ERRMSG('MISPLACED "-" OR "+" CHAR’,0,6,0) 00006170
C--<ALP> CHAR 00006180
100 IF(NUMLEN.GT.0) GO TO 209 00006190
IF(ILEN.GT.0) GO TO 102 00006200

1EQ=0 00006210
IELE=1 00006220

102 ILEN=ILEN+! 00006230-
IF(ILEN.GT.6) GO TO 101 00006240
VARNAM(ILEN: ILEN)=BUFI 00006250

! GO TO 20000 00006260
i 101 WRITE(6,66) I,BUF 00006270
CALL ERRMSG(’VARNAMD6 CHAR’’S’,0,6,0) 00006280
C-=<+=NUM> CHAR 00006290
200 IF(IELE.EQ.0) GO TO 210 00006300
IF(IEQ.EQ.0) GO TO 102 00006310

GO TO 210 00006320

209 IF(BUFI.EQ. E’.OR.BUFI.EQ.'D’) THEN 00006330
NEXP=NUMLEN+1 00006340

ELSE 00006350

GO TO 61 00006360

ENDIF 00006370

210 NUMLEN=NUMLEN+1 00006380
IF(NUMLEN.GT.20) GO TO 211 00006390
NUMFLD(NUMLEN:NUMLEN)=BUFI 00006400

GO TO 20000 00006410

211 WRITE(6,66) I,BUF 00006420
CALL ERRMSG(’NUM FIELD>20 CHAR'’S’,0,6,0) 00006430
C--PROCESS NUMBER FIELD 00006440
799 IDIM=IDIM-1 00006450
IF(IDIM.LT.0) GO TO 10004 00006460

798 LF(NEXP.GT.0) GO TO 1000 00006470
C--[NEXP=0] 00006480
IF(NDEC.GT.0) GO TO 899 00006490
C~~[NEXP=0, NDEC=0) 00006500
CALL DECODEIX(NUMFLD,NUMLEN,IX,*67) 00006510
C--CONVERT IX AND STORE IN COMMON 00006520
800 X=I1X 00006530
IF(IELE.GT.NAMDIM(JNAM)) GO TO 773 00006540

8000 GO TO (801,802,803,804,805,806,807,808,809,810, 00006550

e m— Rewaros L tmva
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i * 811,812,813,814,815,816,817,818,819,820, 00006560
: * 821,822,823,824,825,826,827,828,829,830, 00006570
* 831,832,833,834,835,836,837,838,839,840, 00006580

* 841 ,842,843,8644,845,846,847,848,849,850, 00006590

* 851,852,853,854,855,856,857,858,859,860),INAM 00006600

801 V1(1ELE)=X 00006610
co TO 10000 00006620

802 V2(IELE)=X 00006630
GO TO 10000 00006640

803 V3(IELE)=X 00006650
GO TO 10000 00006660

804 V4(IELE)=X 00006670
GO TO 10000 00006680

805 VS(IELE)=X 00006690
GO TO 10000 00006700

806 V6(1ELE)=X 00006710
GO TO 10000 00006720

807 VI(I1ELE)=X 00006730
GO TO 10000 00006740

808 VB(IELE)=X 00006750
GO TO 10000 00006760

809 V9(IELE)=X 00006770
GO TO 10000 00006780

810 VIO0(IELE)=X 00006790
GO TO 10000 00006800

811 VI1(IELE)=X 00006810
GO TO 10000 00006820

812 VI2(IELE)=X 00006830
GO TO 10000 00006840

813 V13(1ELE)=X 00006850
GO TO 10000 00006860

814 V14(I1ELE)=X 00006870
GO TO 10000 00006880

815 V1S(IELE)=X 00006890
GO TO 10000 00006900

816 VI6(IELE)=X 00006910
GO TO 10000 00006920

817 V17(IELE)=X 00006930
GO TO 10000 00006940

818 VI8(IELE)=X 00006950
GO TO 10000 00006960

819 V19(1ELE)=X 00006970
GO TO 10000 00006980

820 V20(IELE)=X 00006990
GO TO 10000 00007000

821 V21(IELE)=X 00007010
GO TO 10000 00007020

822 V22(IELE)=X 00007030
GO TO 10000 00007040

823 V23(IELE)=X 00007050
GO TO 10000 00007060

824 V24(1ELE)=X 00007070
GO TO 10000 00007080

825 V25(IELE)=X 00007090
GO TO 10000 00007100

826 V26 (1ELE)=X 00007110

GO TO 10000 00007120

..... SEN N PR OTIE SN P
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827

849

V27(1ELE)=X
cO TO 10000
V28(IELE)=X
GO TO 10000
V29(IELE)=X
GO TO 10000
V3IO(IELE)=X
Go TO 10000
V31(IELE)=X
GO TO 10000
V3I2(IELE)=X
GO TO 10000
V33(IELE)=X
GO TO 10000
V3I4(IELE)=X
GO TO 10000
V3S(IELE)=X
GO TO 10000
V36(IELE) =X
GO TO 10000
V37(1ELE)=X
GO TO 10000
V38(1ELE)=X
GO TO 10000
V39(IELE)=X
GO TO 10000
V4O(IELE) =X
cO TO 10000
V41 (IELE)=X
GO TO 10000
V42(1ELE) =X
GO TO 10000
V43(IELE)=X
GO TO 10000
V44 (1ELE)=X
GO TO 10000
V4S(LELE)=X
GO TO 10000
V46(IELE)=X
GO TO 10000
V4T (IELE)=X
GO TO 10000
V4B(LELE)=X
GO TO 10000
V4LI(LELE)=X
GO TO 10000
VSO(LELE)=X
GO TO 10000
VS1(IELE)=X
GO TO 10000
V52(IELE)=X
CO TO 10000
VS3(IELE)=X
GO TO 10000
V54 (1ELE)=X
GO TO 10000
VSS(IELE)=X
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GO TO 10000
856 VS6(IELE)=X
GO TO 10000
857  VST(IELE)=X
GO0 To 10000
858 VSB(IELE)=X
GO TO 10000
859  VS9(IELE)=X
GO TO 10000
860 V60(IELE)=X
GO TO 10000
C~-{NEXP=0, NDEC>0]}
899  CALL DECODEX(NUMFLD,NUMLEN,NDEC,X,*68)
C--CONVERT X AND STORE IN COMMON
900 IF(IELE.GT.NAMDIM(JNAM)) GO TO 773
GO TO 8000
C--{NEXP>0]
1000 IF(NDEC.GT.O0) GO TO 2000
Cc--{NEXP>0, NDEC=0]
CALL DECODEIX(NUMFLD,NEXP-1,IX,*67)
X=1X
1002 J=1
DO 1001 X=NEXP+l,NUMLEN
NUMFLD(J:J)=NUMFLD(K:K)
1001 J=J+1
CALL DECODEIX(NUMFLD,NUMLEN-NEXP,IE,%67)
X=X*10,%*IE
C** (LATER INSERT A CALL TO A OVERFLOW HANDLER,
GO TO 900
C--[NEXP>0, NDEC>0)
2000 CALL DECODEX(NUMFLD,NEXP-1,NDEC,X,*68)
GO TO 1002
C--NEXT IELE?
10000 IELE=IELE+l
IF(IELE.GT.NAMDIM(JNAM)) GO TO 10002
IF(NREP.GT.1) GO TO 10003
10001 IF(IEND.EQ.l) GO TO 99990
NUMLEN=0
NDEC=0
NEXP=0
NREP=1
ILEN=0
VARNAM=" *
GO TO 20000
10002 IELE=1
GO TO 10001
10003 NREP=NREP-1
IDIM=1DIM-1
IF(IDIM.GE.O) GO TO 8000
10004 WRITE(6,66) I,BUF

ETC.}

CALL ERRMSG(’TOO MANY ELEMENTS FOR GIVEN NAMDIM.’ ,0,6,0)

C==END OF DO 20000 CONTINUE PARSER -OR- READ IN NEXT BUF,

20000 CONTINUE
GO TO0 10

C--"%’ CHAR (DELIMITER S$(END|] FOR THIS $SNAME --§)

99990 RETURN
C--E.O.F. ON FILE IUNIT ENCOUNTERED.

ETC.
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i 99991 RETURN 1 00008270
| 99992 CALL ERRMSG('CANNOT OPEN/READ CALL NAMELIST(IFILE,...) ,1,6,0) 00008280
: END 00008290
SUBROUTINE CPUTIME(I1,I12) 00008300

c 00008310

C CPUTIME WRITES "ELAPSED & CPU" TIME FROM PREVIOUS "CALL SETTIME" ON 00008320

C FORTRAN UNITS Il (IF NOT O) AND I2 (IF NOT 0). 00008330

C 00008340

C WILL EJECT FIRST IF I1>0 (OR I2>0). 00008350

C DOUBLE SPACE FIRST IF I1<0 (OR 12<0). 00008360

C 00008370

C E.G., USE TO TIME ELAPSED & CPU TIME FOR PROGRAM OR CODE SEGMENTS AS:00008380

o} 00008390

[ CALL SETTIME ! DON'T FORGET TO DO THIS! 00008400

c 2>>>>> THE CODE TO TIME IS HERE <<<<< ! USUALLY A COMPLETE PROGRAM00QO08410

c CALL CPUTIME(~6,16) ! OR USE Il OR I2=0 TO OMIT WRITE. 00008420

C 00008430
SAVE 00008440
INTEGER*4 ABSVAL(4),INCRVAL(4) 00008450

CALL PROCINFO(ABSVAL,INCRVAL) 00008460
TIMES=SECNDS(TIMEO) 00008470
MIN=TIMES/60.0 00008480
SEC=AMOD(TIMES,60.0) 00008490
CPUSEC=INCRVAL(1)*.01 00008500
IMIN~CPUSEC/60.0 00008510
CSEC=AMOD(CPUSEC, 60.0) 00008520

i PCPU=100.*(CPUSEC/TIMES) 00008530
{ IF(I1.NE.O) THEN 00008540
' IF(I1.GT.0) THEN 00008550
J=1 00008560

ELSE 00008570

J=0 00008580

ENDIF 00008590
WRITE(IABS(I1),60) J, TIMES, MIN, SEC,CPUSEC, IMIN, CSEC, PCPU, 00008600

1 (INCRVAL(I),I=2,4) 00008610

60 FORMAT(I1,65(°$°)/° TOTAL “ELAPSED" TIME=',F16.2,° SEC. (’, 00008620

I I4,” MIN.” ,F6.2,° SEC.)’/ 00008630

2 ° CPU_TIME=',Fl15.2,° SEC. (°,14,” M. *,F5.2, 00008640

17 s.) CPU X =" F6.2,°%2‘/ 00008650

3 ° BUF.I/O_COUNT=’,1I10/ 00008660

4 * DIR.I/O_COUNT~',I110/ 00008670

5 ° PAGE_FAULTS=’,2X,110/ 00008680

6 ° ,65(°s°)//) 00008690

ENDIF 00008700
IF(I2.NE.Q0) THEN 00008710
IF(I2.GT.0) THEN 00008720

J=1 00008730

ELSE 00008740

J=0 00008750

ENDIF 00008760
WRITE(IABS(12),60) J,TIMES,MIN, SEC,CPUSEC,IMIN,CSEC,PCPU, 00008770

1 (INCRVAL(1),I=2,4) 00008780

ENDIF 00008790

RETURN 00008800

C** ENTRY “CALL SETTIME’--MUST BE DONE BEFORE "CALL CPUTIME(I1,I2)’ 00008810
ENTRY SETTIME() 00008820

TIMEO=SECNDS(0.0) 00008830

AT




Program TCOLOOP Page 57
VAX Documentation

{ CALL PROCINFO(ABSVAL,INCRVAL) 00008840
; RETURN 00008850
' END 00008860
SUBROUTINE DECODEIX(NUMFLD,NUMLEN,IX,*) 00008870

C-~USED IN CALL NAMELIST(IUNIT,  SNAME’,*) 00008880
CHARACTER*9 FMT 00008890
CHARACTER*20 NUMFLD 00008900
IF(NUMLEN.LT.1) RETURN 1 00008910
IDIFF=20-NUMLEN 00008920
IF(IDIFF.EQ.0) THEN 00008930
ENCODE(9,991,FMT) NUMLEN 00008940

ELSE 00008950
ENCODE(9,992, FMT) NUMLEN, IDIFF 00008960

ENDIF 00008970

v 991 FORMAT("(1’,12,° ) 00008980
992 FORMAT( (1°,12,°,°,12,°X)") 00008990
DECODE(9,FMT,NUMFLD) IX 00009000

RETURN 00009010

END 00009020
SUBROUTINE DECODEX(NUMFLD,NUMLEN,NDEC,X,*) 00009030

C~-USED IN CALL NAMELIST(IUNIT,  SNAME’,*) 00009040
CHARACTER*12 FMT 00009050
CHARACTER*20 NUMFLD 00009060

1 IF(NUMLEN.LT.1) RETURN 1 00009070
LENDEC=NUMLEN-NDEC 00009080

-j IDIFF=20~NUMLEN 00009090
IF(IDIFF.EQ.0) THEN 00009100

] ENCODE(12,991,FMT) NUMLEN,LENDEC 00009110
ELSE 00009120
ENCODE(12,992,FMT) NUMLEN,LENDEC,IDIFF 00009130

ENDIF 00009140

991 FORMAT(  (F’,12,°.°,12,° )) 00009150
992 FORMAT( (F*,I2,°.",12,°,°,12,°%X)") 00009160
DECODE(12,FMT,NUMFLD) X 00009170

RETURN 00009180

END 00009190
SUBROUTINE ERRMSG(MSG,ISKIP,IUNIT!,IUNIT2) 00009200

c 00009210

C GENERAL ERROR MESSAGE OUTPUT AND EXIT ON VAX-11/780 00009220

c 00009230

C MSG*(*) = VARIABLE~-LENGTH °"MESSAGE’ 00009240

C ISKIP = 0 FOR NO BLANK LINE BEFORE OUTPUT TO IUNIT! & IUNIT2 00009250

C > 0 FOR ONE BLANK LINE BEFORE. 00009260

C IUNIT! = O TO SUPPRESS OUTPUT ON IUNIT! (>0 TO WRITE ON IUNITL). 00009270

C IUNIT2 = 0 TO SUPPRESS OUTPUT ON IUNIT2 (>0 TO WRITE ON IUNIT2). 00009280

C 00009290

C MESSAGES ARE WRITTEN IN THE FORM: 060009300

c 00009310

C (ERRMSG}: _MSG_HERE 00009320

c - = - 00009330
CHARACTER*(*) MSG 00009340
I=LEN(MSG) 00009350

DO 1 J=1,2 00009360
1F(J.EQ.l) THEN 00009370
JUNIT=IUNITL 00009380

ELSE 00009390

JUNIT=IUNIT2 00009400

e e e e e — = et e = g—— ——— = — < = =
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ENDIF
IF(JUNIT.GT.O0) THEN
IF(ISKIP.EQ.O) THEN
WRITE(JUNIT,2) MSG
ELSE
WRITE(JUNIT,3) MSG
ENDIF
ENDIF
1 CONTINUE
CALL EXIT
2 FORMAT(1X,  {ERRMSG}: ~,A<ID)
3 FORMAT(/1X,  {ERRMSG}: ‘,A<I>)
END
SUBROUTINE MINMAX(A,N,AMIN, AMAX)
DIMENSION A(1l)
AMIN=A(l)
AMAX=AMIN
DO 1 1=2,N
AMIN=AMINLI(AMIN,A(L))
AMAX=AMAX1(AMAX,A(I))
1 CONTINUE
RETURN
END
SUBROUTINE NONBLANK(C,NB)
C--DETERMINE NON-BLANK CHAR LENGTH (=NB ON EXIT) OF C*(*)
C NOTE THAT NB WILL BE IN [O,LEN(C)].
c
CHARACTER*(*) C
L=LEN(C)
DO 10 I=L,1,-
NB=1
IF(C(I:I).NE.” “) RETURN
10 CONTINUE
NB=O
RETURN
END
SUBROUTINE PROCINFO(ABS_VALUES, INCR_VALUES)

** SUBROUTINE TO OBTAIN ABSOLUTE AND INCREMENTAL VALUES OF PROCESS
PARAMETERS: CPU TIME, BUFFERED I/0 COUNT, DIRECT I/0 COUNT, AND
PAGE FAULTS.

O0O000

IMPLICIT INTEGER'Z(U),INTEGER'A(L)

PARAMETER (JPIS CPUTIM = °‘Q0000407°X,

1 JPIS_BUFIO = OOOOOQOC X,JPI§_DIRIO = 0000040B°X,
2 JPIS_ “PAGEFLTS= "0000040A°X)

INTEGER*4 ABS _VALUES(4),INCR_ VALUES(4),LCL_VALUES(4)
COMMON/ITEMLIST/

W_LEN1,W_CODEl,L_ADDR},L_LENADDRI,

w LENZ H CODE2,L_ TADDRZ,L LENADDRZ

w LEN3 H CODE3, L ADDR3,L_ TLENADDR3,

w LENh V CODE4, L ADDR& ,L_ ~LENADDRG,

W _LENS,W_| ~CODES

DATA W LENI W_LEN2,W_LEN3,W_LEN4,W_ LENS/5%4/

DATA W CODEIIJPIS CPUTIH/

1w CODEZ/JPIS BUFTIO/,
2 U_CODEB/JPIS_D[RIO/,

[V e
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) W_CODE4/JPIS_PAGEFLTS/, 00009980

: 4 W_CODES/0/ 00009990
: DATA L_LENADDRI,L _LENADDR2,L_LENADDR3,L_LENADDR&4/4*0/ 00010000
: L_ADDRT= zLoc(LCL VALUES(I)) 00010010
L_ADDR2=2LOC(LCL_ _VALUES(2)) 00010020
L_ADDR3=XILOC(LCL ™ _VALUES(3)) 00010030
L_ADDR4=ILOC(LCL _VALUES(4)) 00010040

C** PERFORM THE SYSTEM SERVICE CALL 00010050
CALL SYSSGETJPI(,,,W_LENL,,,) 00010060

C** ASSIGN THE NEW VALUES TO THE ARGUMENTS 00010070

DO I=1,4 00010080
INCR_VALUES(I)=LCL_VALUES(I)-ABS_VALUES(I) 00010090

ABS VALUES(I) LCL VALUES(I) 00010100

END DO 00010110

RETURN 00010120

END 00010130

REAL FUNCTION RFLAGS(N,FUN,TOL,TO,TM,T,NEW) 00010140
C--FOURIER TRANSFORM LAG CONVOLUTION & SPLINE INTERPOLATION 00010150

C GIVES FOURIER COSINE OR SINE TRANSFORMS VIA RLAGFO,RLAGF!l 00010160

C REF: ANDERSON,1975,NTIS REPT. PB-242-800,P.76-87. 00010170

C . 00010180

o N = O FOR COSINE TRANSFORM (VIA RLAGFO) 00010190

C N = 1 FOR SINE TRANSFORM (VIA RLAGFl) 00010200

! C FUN = EXTERNAL REAL KERNEL FUNCTION. 00010210
| [« TOL = TOLERANCE REQUESTED FOR RLAGFO OR RLAGFI 00010220
, € TO = TMIN TO USE (E.G., LET TO=.S*TMIN, TMIN=TRUE) 00010230C
ER o T™ = TMAX TO USE (TM>TO) 00010240
C T = TRANSFORM PARAMETER (TO<=T<=TM) FOR THIS CALL (NEW=1 OR 0) 00010250

. ¢ NEW = 1 REQUIRED POR 1ST CALL OR TO RESET SPLINE COEFFICIENTS. 00010260
C NEW = 0 FOR ALL CALLS AFTER 1ST--USES SPLINE INTERPOLATION ONLY. 00010270

c 00010280
REAL ARG(200),Y(200),AR(200),BR(200),CR(200), 00010290

& D(2),W1(200),W2(200) 00010300
EXTERNAL FUN 00010310

DATA D/2*0.0/ 00010320
IF(NEW.EQ.0) GO TO 3 00010330
NT=AINT(S5.*ALOG(TM/TO0))+5 00010340
IF(NT.GT.200)CALL ERRMSG(‘IN RFLAGS: NT>200 ‘,4,6,16) 00010350

NT1=NT+1 00010360
X0=ALOG(TO)+.2*NT 00010370

NU=1 00010380

DO 1 J=} NT 00010390

I=NT1-J 00010400
X=X0-,2%J 00010410
EX=EXP(X) 00010420
ARG(I)=EX 00010430
IF(N.EQ.0) Y(I)=RLAGFO(X,FUN,TOL,L,NU)/EX 00010440
IF(N.NE.O) Y(I)=RLAGF1(X,FUN,TOL,L,NU)/EX 00010450

1 NU=0 00010460
CALL SPLINI(NT,0.0,ARG,Y,AR,BR,CR,0,D,Wl,W2) 00010470

2 IF(NT.LT.0) CALL ERRMSG(’IN RFLAGS: NT<O AFTER SPLINI ,6,6,16) 00010480

3 IF(T.LT.TO) CALL ERRMSG(‘IN RFLAGS: T<TO0’,3,6,16) 00010490
IF(T.GT.TM) CALL ERRMSG(’IN RFLAGS: T>TM’,3,6,16) 00010500

CALL SPOINT(NT,ARG,Y,AR,BR,CR,T,X) 00010510

RFLAGS=X 00010520

RETURN 00010530

END 00010540

ERt




- ————

Program TCOLOOP
VAX Documentation

SUBROUTINE SPLINI(M,H,X
I

(M,H,X,Y +P,S)
C-~-ONE DIMENSIONAL CUBIC SPL ﬁE T DETERMINATION.

BY W.L.ANDERSON, U.S. GEOLOGICAL SURVEY, DENVER, COLORADO

PARMS--- M= NUMBER OF DATA POINTS .GT. 2
H= EQUAL INTERVAL OPTION WHEN H.GT.0. (USE DUMMY X HERE),
UNEQUAL INTERVALS IF H=0. (X REQUIRED STORAGE)
X= INDEP.VAR WHEN H=0. (DIM .GE. M).
Y= DEPENDENT VARIABLE (DIM .GE. M).
A,B,C=COEFF.ARRAYS (EACH DIM .GE. M)
RESULTS ARE RETURNED IN 1ST(M-1) ELEMENTS OF A,B,&C.
ALSO USED AS WORK ARRAYS DURING EXECUTION.
IT= TYPE OF BOUNDARY CONDITION SUPPLIED IN D ARRAY. USE
IT=1 IF 1ST DERIVATIVES GIVEN AT END POINTS, OR
IT=0 IF 2ND DERIVATIVES GIVEN AT END POINTS.
D= BOUNDARY ARRAY (DIM 2) AT POINT 1 AND M RESPECTIVELY.
P,S= WORK ARRAYS (EACH DIM=M).
==ERROR RETURN WITH M=-(ABS(M)) LF ANY PARM OUT OF RANGE.
THE RESULTING CUBIC SPLINE IS OF THE FORM:
Y=Y (I)+A(I)*(X=X(I))+B(I)*(X=X(I))**2+C(I)*(X=X(I))**3
FOR I=1,2,...,M-1

OO0 00000000000000

REAL*6  X(1),Y(1),A(l),B(1),c(1),D(2),P(1),S(1),MUL
IF(IT.LT.0.OR.IT.GT.l1.0R.H.LT.0..0R.M.LT.3) GO TO 999
N=M-1
IF(IT.EQ.0) GO TO 20
C--1ST DERIVATIVE BOUNDARIES GIVEN
NE=N-1
IF(H) 999,11,1
C--EQUAL SPACING H .GT. O. AND IT=l
1 HH=3.0/H
DO 2 I=1,NE
B(1)=4.0
C(I)=1.0
A(I)=1.0
2 P(L)=HH*(Y(I+2)-Y(I))
P(1)=P(1)-D(1)
P(NE)=P(NE)-D(2)
C--SOLUTION OF TRIDIAGONAL MATRIX EQ. OF ORDER NE
3 C(l)=c(1)/B(1)
P(1)=P(1)/B(1)
DO 4 I=2,NE
MUL=1.0/(B(I)-A(1)*C(1-1))
C(I1)=MUL*C(1)
4 P(L)=MUL*(P(I)=A(I)*P(I-1))
C--OBTAIN SPLINE COEFFICIENTS
A(NE+IT)=P(NE)
I=NE-]
S ACI+IT)=P(I)=C(I)*A(I+IT+1)
I=1-1
IF(1.GE.1) GO TO 5
IF(IT.EQ.0) GO TO 6
A(l)=D(1)
A(M)=D(2)
6 IF(H.EQ.0.) GO TO 14

00010550
00010560
00010570
00010580
00010590
00010600
00010610
00010620
00010630
00010640
00010650
00010660
00010670
00010680
00010690
00010700
00010710
00010720
00010730
00010740
00010750
00010760
00010770
00010780
00010790
00010800
00010810
00010820
00010830
00010840
00010850
00010860
00010870
00010880
00010890
00010900
00010910
00010920
00010930
00010940
00010950
00010960
00010970
00010980
00010990
00011000
00011010
00011020
00011030
00011040
00011050
00011060
00011070
00011080
00011090
00011100
00011110
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HH=1.0/H 00011120
, DO 7 I=1,N 00011130
‘ MUL=HH* (Y(I+1)-Y(1)) 00011140
k B(L)=HH*(3.0%MUL-(A(I+1)+2.0%A(1))) 00011150

7 C(I)=HH*HH*(-2.0*MUL+A(I+1)+A(1)) 00011160

RETURN 00011170
C--UNEQUAL SPACING H=0.. AND IT=1 00011180

11 DO 12 I=L,N 00011190

12 S(E+1)=X(I+1)-X(1) 00011200

po 13 I=1,NE 00011210
B(I)=2.0%(S(I+1)+5(1+2)) 00011220
C(I)=5(I+1) 00011230
A(I)=S(1+2) 00011240

13 P(I)=3.0%(S(I+1)**2%(Y(I+2)=Y(I+1))+S(I+2)**2*(Y(I+1)-¥Y(1)))/ 00011250

$ (S(I+1)*S(I+2)) 00011260
P(1)=P(1)-S(3)*D(1) 00011270
P(NE)=P(NE)=S(N)*D(2) 00011280

‘ GO TO 3 00011290
14 DO 15 I=1,N 00011300
HH=1.0/S(I+1) 00011310
MUL=(Y(I+1)=Y(1))*HH**2 00011320
B(I)=3.0%MUL-(A(I+1)+2.0%A(I))~HH 00011330

. 15 C(I)=-2.0%MUL*HE+(A(I+1)+A(I))*aH**2 00011340
RETURN 00011350

C-~2ND DERIVATIVE BOUNDARIES GIVEN 00011360

20 NE=N+1 00011370

IF(H) 999,31,21 00011380,

C--EQUAL SPACING H .GT. O AND IT=0 00011390

' 21 HH=3.0/H 00011400

. DO 22 I=2,N 00011410

: B(1)=4.0 00011420
c(I)=1.0 00011430
A(I)=1.0 00011440

22 P(I)=HH*(Y(I+1)=-Y(I-1)) 00011450
B(1)=2.0 00011660
B(NE)=2.0 00011470
c(1)=1.0 00011480
C(NE)=1.0 00011490
A(NE)=1.0 00011500
P(1)=HH*(Y(2)-Y(1))-0.5*H*D(1) 00011510
P(NE)=HH*(Y(M)-Y(N))+0.5%H*D(2) 00011520

GO TO 3 00011530
C--UNEQUAL SPACING H=0 AND IT=0 00011540
31 DO 32 I=1,N 00011550
32 S(I+1)=X(I+1)-X(1) 00011560
Nl=N=1 00011570

DO 33 I=1,Nl 00011580
B(I+1)=2.0%(S(I+1)+S(1+2)) 00011590
C(I+1)=S(1+1) 00011600
A(1+1)=S(1+2) 00011610

: 33 P(I+1)m3.0%(S(I+1)**2%(Y(I+2)=Y(LI+1))+S(I+2)**2*(Y(I+1)=Y(1)))/ 00011620
* (S(I+1)*S(1+2)) 00011630
B(1)=2.0 00011640
B(NE)=2.0 00011650
c(1)=1.0 00011660
C(NE)=1.0 00011670

A(NE)=1.0 00011680
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P(1)=3.0%(Y(2)~-Y(1))/S(2)=-0.5*S(2)*D(1) 00011690
P(NE)=3.0*(Y(M)-Y(N))/S(M)+0.5%S(M)*D(2) 00011700

' Go TO 3 00011710
999 M=-IABS(M) 00011720
RETURN 00011730

END 00011740
SUBROUTINE SPOINT(M,X,Y,A,B,C,XX,YY) 00011750

C--GIVEN CUBIC SPLINE COEFF’S A,B,C,AND M OBS.DATA ARRAYS X,Y 00011760

C SPOINT EVALUATES THE PLECEWISE CUBIC SPLINE ORDINATE YY AT THE 00011770

C ABSCISSA XX, WHERE XX IS IN THE CLOSED INTERVAL (X(1),X(M)). 00011780

C NOTE: IF COMPUTING OVER EQUAL INTERVALS, USE THE SUBR °“CUBIC’ 00011790

C WHICH REQUIRES ONLY ONE CALL. 00011800

C 00011810
DIMENSION X(1),Y(1),A(l),B(1),C(1) 00011820
IF(XX.LT.X(1).0R.XX.GT.X(M)) GO TO 9 00011830

Ml=M-1 00011840

DO | I=1,Ml 00011850

J=1 00011860
IF(XX.LE.X(I+1)) GO TO 2 00011870

1 CONTINUE 00011880

9 WRITE(6,60) XX,X(1),X(M) 00011890

60 FORMAT(’OERROR IN SPOINT CALL--XX=‘,E16.8,° NOT IN CLOSED INTERVALO0O11900

1 * (*,E16.8,°,°,E16.8,°)") 00011910
| RETURN 00011920
2 Z=XX-X(J) 00011930

- YY=Y(J)+((C(II*Z+B(JI))*Z+A(J))*2Z 00011940
; RETURN 00011950
' END 00011960
L REAL*4 FUNCTION SQJ1(B,FUN,TOL,NF) 00011970
C-----.--------------------------.------------------.-------------------0001 1980
C** THIS IS A REAL*4 VERSION WRITTEN FOR THE VAX-11/780 BY 00011990

c W.L.ANDERSON, U.S.GEOLOGICAL SURVEY, DENVER, COLORADO, USA. 00012000
C--------------------------------------.--------------.-----------------0001 2010

C SUBPROGRAM SQJ1 WILL COMPUTE THE FOLLOWING INFINITE INTEGRAL: 00012020

C THE REAL*4 HANKEL TRANSFORM-SQUARE OF ORDER-1 FOR BOUNDED CONTINUOUS 00012030

C KERNEL FUNCTIONS AND A FIXED TRANSFORM ARGUMENT B.GT.O0. THE 00012040

C METHOD IS SIMILAR TO THE NEW=l CASE FOR SINGLE-POWER JO,JI1-FILTERS 00012050

C DESIGNED AND PUBLISHED IN THE FOLLOWING REFERENCE: ‘00012060

c 00012070
C--REF: ANDERSON, W.L., 1979, GEOPHYSICS, VOL. 44, NO. 7, P. 1287-1305. 00012080

c 00012090
C-=-SPECIFICALLY, SQJ1 EVALUATES THE INTEGRAL FROM 0 TO INFINITY OF 00012100

C FUN(G)*[J1(G*B))**2 *DG, DEFINED AS THE J1**2 HANKEL TRANSFORM OF 00012110

C ORDER N=1 AND TRANSFORM ARGUMENT B.GT.0. THE METHOD 1S BY 00012120

C ADAPTIVE DIGITAL FILTERING OF THE REAL*4 KERNEL FUNCTION FUN (SEE 00012130

C THE ABOVE REFERENCE FOR ADDITIONAL INFORMATION). 00012140

c 00012150
C--PARAMETERS (ALL INPUT, EXCEPT NF) 00012160

c 00012170

c B = REAL*4 TRANSFORM ARGUMENT B>0.0 OF THE HANKEL TRANSFORM. 00012180

C FUN(G)= EXTERNAL DECLARED REAL*4 FUNCTION NAME (USER SUPPLIED) 00012190

[+ OF A REAL*&4 ARGUMENT G>0. THIS REFERENCE MUST BE SUPPLIED.00012200

c IF PARAMETERS OTHER THAN G ARE REQUIRED IN FUN, USE COMMONOO0OL12210

[« IN THE CALLING PROGRAM AND IN SUBPROGRAM FUN. FUN(G) 00012220

c MUST BE A CONTINUOUS BOUNDED FUNCTION FOR G.GT.O. 00012230

[« THE VALUE OF G IN FUN(G) MUST NOT BE CHANGED BY THE USER. 00012240

c (G>0.0 WILL BE ASSIGNED AN ABSCISSA VALUE BY SQJl.) 00012250
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*WT( 15)/ 2.666399191263380E-24/ ,WT( 16)/-3.318515690721890E-24/, 00012830
«uT( 17)/ 4.133215669675101E-24/ ,WT( 18)/-5.147922382202117E-24/, 00012840

: *WT( 19)/ 6.411736649629337E-24/ ,WT( 20)/-7.985813510726213E-24/, 00012850
*WT( 21)/ 9.946326264352379E-24/ ,WT( 22)/-1.238814130360626E-23/, 00012860

- *yT( 23)/ 1.542943057770673E~23/ ,WT( 24)/-1.921736946991326E-23/, 00012870
*yT( 25)/ 2.393526835149547E~23/,WT( 26)/-2.981164052786852E-23/, 00012880
*WT( 27)/ 3.713025019486333E-23/,WT( 28)/-4.624587308718179E-23/, 00012890
“WT( 29)/ 5.759943567573909E-23/,WT( 30)/-7.174036219523911E-23/, 00012900
*WT( 31)/ 8.935296256138077E-23/,WT( 32)/-1.112895477589067E-22/, 00012910
“wt( 33)/ 1.386116753020867E-22/,WT( 34)/-1.726415206560751E-22/, 00012920
*yT( 35)/ 2.150258605026952E~22/,WT( 36)/-2.678157641135945E~-22/, 00012930
AWT( 37)/ 3.335658490307941E-22/,WT( 38)/-4.154579043649808E-22/ 00012940
DATA 00012950
*WT( 39)/ 5.174568642169893E~-22/,WT( 40)/-6.444925823915958E-22/, 00012960
“yT( 41)/ 8.027186890075815E-22/,WT( 42)/-9.997900876036018E-22/, 00012970
*WT( 43)/ 1.265243489344099E-21/,WT( 44)/-1.550956915200967E-21/, 00012980
*WT( 45)/ 1.931724499103375E-21/,WT( 46)/-2.6059726408035303E-21/, 00012990
AWT( 47)/ 2.996650524068346E-21/,WT( 48)/-3.732343038761098E-21/, 00013000
*WT( 49)/ 4.648651704078530E~21/,WT( 50)/-5.789918678280031E-21/, 00013010
«yT( S1)/ 7.2113723388645832E-21/,WT( 52)/-8.981799902919285E~21/, 00013020
*WT( 53)/ 1.118687618908690E~-20/,WT( 54)/-1.393330960673053E-20/, 00013030
*WT( 55)/ 1.735400600656860E-20/,WT( 56)/-2.1616450028230063E~20/, 00013040
*WT( 57)/ 2.6920966962386S8E~20/,WT( 58)/-3.353019744156364E-20/, 00013050
*WT( 59)/ 4.176202667191459E~20/,WT( 60)/-5.201481066783855E-20/, 00013060
2YT( 61)/ 6.478470381490309E-20/,%T( 62)/-8.068966885313877E-20/, 00013070
*yT( 63)/ 1.0064993814299769E-19/,WT( 64)/-1.251724763687751E-19/, 00013080
AWT( 65)/ 1.559029380806346E-19/,WT( 66)/-1.941778800516568E~19/, 00013090
*WT( 67)/ 2.418495094800596E-19/,WT( 68)/-3.012247595873759E-19/, 00013100
*WT( 69)/ 3.751769271050626E~19/,WT( 70)/-4.672847173158759E-19/, 00013110
*WT( 71)/ 5.820054253400369E-19/,WT( 72)/-7.248906342833808E-19/, 00013120
*uT( 73)/ 9.028548683470782E~19/,WT( 74)/-1.124510201604046E-18/, 00013130
*yT( 75)/ 1.400583014884058E-18/,WT( 76)/-1.744433068534399E~-18/ 00013140
DATA 00013150
*4T( 77)/ 2.172700010108969E-18/,WT( 78)/-2.706108602890933E~-18/, 00013160
*uT( 79)/ 3.370471641997983E-18/,WT( 80)/-4.197939091349257E-18/, 00013170
*WT( 81)/ 5.228553889932608E-18/,WT( 82)/-6.512189716201318E-18/, 00013180
*WT( 83)/ 8.110964483209388E-18/,WT( 84)/-1.010224635873323E-17/, 00013190
*WT( 85)/ 1.258239777819303E-17/,WT( 86)/-1.567143863125380E~-17/, 00013200
~yT( 87)/ 1.951885428378836E-17/,WT( 88)/-2.431082949794263E~17/, 00013210
*yT( 89)/ 3.027925831533634E~17/,WT( 90)/-3.771296591112811E-17/, 00013220
AWT( 91)/ 4.697168546872664E-17/,WT( 92)/-5.850346644633538E~17/, 00013230
*YUT( 93)/ 7.286635665898844E-17/,WT( 94)/-9.075540741890711E~17/, 00013240
*WT( 95)/ 1.130363085713088E-16/,WT( 96)/-1.a078728109777b65-16/, 00013250
*YT( 97)/ 1.753512545608324E~16/,WT( 98)/-2.184008543691115E-16/, 00013260
*WT( 99)/ 2.720193&373736825-16/,UT(100)1-3.3880143729766625-16/. 00013270
*WT(101)/ A.2l9788669509166£-l6/.UT(IOZ)/-S.2557676226386295-16/, 00013280
*WT(103)/ 6.5660845568248065—16/,HT(!OA)/-G.15318067228637&5-16/. 00013290
*WT(105)/ 1.0154826830936362-15/,HT(106)/-1.26&7887016271555-15/, 00013300
*WT(107)/ l.575300580106799£-15/.UT(lOB)/—l.9620&46597016905-15/. 00013310
*WT(109)/ z.aA37363226308a6£-15/.ur(l10)/-3.0436856699546195—15/. 00013320
AUT(111)/ 3.7909255677758875-15/,HT(I12)/-6.721616509430640E-15/, 00013330
*YT(113)/ 5.8807967028576865-15/.HT(Ilk)/—?.32&5613639396J3E-15/ 00013340
DATA 00013350
*WT(1L15)/ 9.1227773862857715—15/.HT(I16)/-1.1362k6A331220825-16/, 00013360
*WT(117)/ l.k152005b9260716£-16/.HT(!18)/—1.762639279859651E-16/. 00013370
*WT(119)/ 2.195375936323&782-16/.HT(120)/-2.73&35158!078372E-lb/, 00013380
AWT(L21)/ 3.6056486109696005—16/.VT(I22)/-6.261751930962383E-lk/. 00013390
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*WT(123)/
*UT(125)/
*wT(127)/
*WT(129)/
*WT(131)/
*WT(133)/
*WT(135)/
*WT(137)/
*WT(139)/
*UT(l41)/
*WT(143)/
*WT(165)/
*WT(147)/
*WT(149)/
*WUT(151)/
DATA
*WT(153)/
*WT(155)/
*WT(157)/
*WT(159)/
*WT(161)/
*WT(163)/
*WT(165)/
*WT(167)/
*WT(169)/
*WT(171)/
*WT(173)/
*WT(175)/
*UT(177)/
*WT(179)/
*WT(181)/
*WT(183)/
*WT(185)/
*WT(187)/
*WT(189)/
DATA
*WT(191)/
*WT(193)/
*WT(195)/
*WT(197)/
*WT(199)/
*WT(201)/
*WT(203)/
*WT(205)/
*WT(207)/
*WT(209)/
*WT(211)/
*WT(213)/
*WT(215)/
*WT(217)/
*WT(219)/
*WT(221)/
*WT(223)/
*WT(225)/
*WT(227)/
DATA
*WT(229)/

oun

5.283122998327256E-14/,WT(124)/-6.580155810347774E~ 14/,
8.195616589686861E-14/,WT(126)/~1.020768097542610E~ 13/,
1.271371711525175E-13/ ,WT(128)/-1.583499751338939E~-13/,
1.972256768251710E-13/ ,WT(130)/-2.456455553861335E-13/,
3.059527536147695E~13/,WT(132)/-3.810656668935341E~ 13/,
4.746191721095855E~13/,WT(1346)/-5.911405245505210E-13/,
7.362684464159483E~13/,WT(136)/-9. 170259879582664E~13/,
1.142160404137243E-12/,WT(138)/~1.422566423922795E~12/,
1.771813523133346E-12/ ,WT(140)/-2.206802483504752E~12/,
2.748583435180205E-12/ ,WT(162)/~3.423374195288688E~12/,
4.263829592860520E-12/ ,WT(146)/-5.310620635098167E-12/,
6.6144064617771952E~12/,WT(146)/~8.238272983750129E~-12/,
1.026081093659580E~11/ ,WT(148)/~1.277988853702784E~11/,
1.591741836864029E-11/,WT(150)/-1.982521593601139E~-11/,
2.469241780034636E~11/ ,WT(152)/~3.075450410688651E~-11/

3.830693121765962E-11/ ,WT(154)/~4.770890042100824E-11/,
5.942181847402575E-11/,WT(156)/~7.600990050559746E~-11/,
9.218018552223107E-11/ ,WT(158)/~1.148099864740444E~-10/,
1.429980278676499E~10/,WT(160)/-1.781017947970137E-10/,
2.218320516379996E~10/,WT(162)/-2.762831033152235E-10/,
3.441298524411762E-10/ ,WT(164)/-4.285828501125686E~10/,
5.338614271394212E~-10/,WT(166)/-6.6468188696939778E-10/,
8.282322996645696E-10/,WT(168)/-1.031208263660785E-09/,
1.285029421731887E-09/,WT(170)/~1.599318044627408E~09/,
1.994131320471997E-09/,WT(172)/-2.479741335832154E-09/,
3.095744008520559E-09/ ,WT(174)/~3.842619853134365E~09/,
4.809953067874334E-09/ ,WT(176)/-5.947178675707624E-09/,
7.486760702417851E-09/ ,WT(178)/~-9.179902118256913E-09/,
1.169762997406174E-08/,WT(180)/-1.408838665765728E-08/,
1.842372041425834E-08/,WT(182)/-2.134962991708034E~08/,
2.950136491767512E-08/,WT(184)/-3.144119891760005E~08/,
4.882266264702902E-08/,WT(186)/-4.320270488285106E-08/,
8.588959358375533E-08/,WT(188)/-4.852194659790488E-08/,
1.669435673170516E-07/,WT(190)/-1.385910316986003E~08/

3.708738131945973E-07/,WT(192)/ 1.8237970264621996E-07/,
9.467983934893969E-07/,WT(194)/ 9.597040523684165E-07/,
2.701748498631580E-06/ ,WT(196)/ 3.734876413066559E-06/,
8.282486621513228E-06/,WT(198)/ 1.324461998560607E-05/,
2.6416448646264069E~05/,WT(200)/ 4.523524985049475E-05/,
8.588684980817776E-05/,WT(202)/ 1.517873902314913E-04/,
2.813826579228376E-04/ ,WT(204)/ 5.038194131853568E-04/,
9.213190246955773E~04/,WT(206)/ 1.653407812381240E~03/,
2.987499535105453E-03/,WT(208)/ 5.321388722355372E-03/,
9.440908759768161E-03/,WT(210)/ 1.64364742378B6764E-02/,
2.808662676906598E-02/ ,WT(212)/ 4.626203993578857E-02/,
7.253448218727225E-02/,WT(214)/ 1.043469122686500E-01/,
1.316642401108199E-01/,WT(216)/ 1.297016728924245E-01/,
7.958314538535249E-02/,WT(218)/ 5.959581319466263E-03/,
3.637761733766417E-02/,WT(220)/ 1.209369201455565E-01/,
3.996142046468204E-02/,WT(222)/ 6.204935352917316E~02/,
7.416825136755058E~-02/,WT(224)/ 5.350601024506145E-02/,
7.257325296747682E-02/ ,WT(226)/ 5.551076116171530E-02/,
7.378792584731115E-02/,WT(228)/ 4.699105146655452E~02/

9.712542002484704E-02/,WT(230)/-8.710790311395239E~-03/,
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00013400
00013410
00013420
00013430
00013440
00013450
00013460
00013470
00013480
00013490
00013500
00013510
00013520
00013530
00013540
00013550
00013560
00013570
00013580
00013590
00013600
00013610
00013620
00013630
00013640
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00013660
00013670
00013680
00013690
00013700
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00013740
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00013770
00013780
00013790
00013800
00013810
00013820
00013830
00013840
00013850
00013860
00013870
00013880
00013890
000113900
00013910
00013920
00013930
00013940
000113950
00013960
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*WT(231)/ 2.243194656925174E-01/,WT(232)/-2.943323232952508E-01/, 00013970
*WT(233)/ 8.579845401683572E-01/,WT(234)/-1.682517936763538E+00/, 00013980

*WT(235)/ 3.850205803583565E+00/,WT(236)/~7.990070788264109E+00/, 00013990
*WT(237)/ 1.672259034426730E+01/,WT(238)/-3.296742939854201E+01/, 00014000
*WT(239)/ 6.113461761572366E+01/,WT(240)/-9.893170516119710E401/, 00014010
“WT(241)/ 1.202968925957973E+02/,WT(242)/-1.055273972563466E+02/, 00014020
*WT(243)/ 6.683237989195774E+01/,WT(244)/-2.793810874106434E+01/, 00014030
*WT(245)/ 1.590990990202553E+00/,WT(246)/ 1.160669943373125E+01/, 00014040
*WT(247)/-1.590041269652672E+01/,WT(248)/ 1.551471062170340E+01/, 00014050
*WT(249)/~1.322662619402104E+01/,WT(250)/ 1.051035957858022E+01/, 00014060
*WT(251)/~8.018476352610196E+00/ ,WT(252)/ 5.966975882060087E400/, 00014070
*WT(253)/~4.371574296080611E+00/,WT(254)/ 3.171154372941820E+00/, 00014080
*WT(255)/-2.285863933761940E+00/,WT(256)/ 1.641078862938996E+00/, 00014090
*WT(257)/-1.175142006825595E+00/,WT(258)/ 8.401183229994065E-01/, 00014100
*WT(259)/-5.999848865403200E-01/,WT(260)/ 4.282092044767511E-01/, 00014110
*WT(261)/-3.054871785604701E~01/,WT(262)/ 2.178803108055725E-01/, 00014120
*WT(263)/-1.553720956115054E-01/,WT(264)/ 1.107858980261850E-01/, 00014130
*WT(265)/-7.898940980104745E~02/,WT(266)/ 5.631660644909182E-02/ 00014140

DATA 00014150
*WT(267)/-4.015075436876059E-02/ ,WT(268)/ 2.862493689156548E~02/, 00014160
*WT(269)/-2.0640757592276983E-02/,WT(270)/ 1.454909156012523E-02/, 00014170
*WT(271)/-1.037239010986780E-02/,WT(272)/ 7.394705684860287E-03/, 00014180
*WT(273)/-5.271841981221853E-03/,WT(274)/ 3.758404609682646E-03/, 00014190
*WT(275)/-2.679442677158320E~03/,WT(276)/ 1.910228325289486E-03/, 00014200
*WT(277)/-1.361839769584138E-03/,WT(278)/ 9.708825536314996E~04/, 00014210
*WT(279)/-6.921613621151932E-04/,WT(280)/ 4.934554956175334E-04/, 00014220
*WT(281)/~3.517941529895520E-04/,WT(282)/ 2.508009847086945SE-04/, 00014230
*WT(283)/-1.788009630614640B~04/,WT(284)/ 1.274707284368542E-04/, 00016240
*WT(285)/-9.087639280562825E-05/,WT(286)/ 6.478757008493505E~05/, 00014250
*WT(287)/-4.618833453533555E~05/,WT(288)/ 3.292857322377349E~05/, 00014260
*WT(289)/-2.347542826480734E-05/,WT(290)/ 1.673609507212648E~05/, 00014270
*WT(291)/-1.193149173068922E-05/,WT(292)/ 8.506195399309457E-06/, 00014280
*WT(293)/-6.064234196352591E~-06/ ,WT(294)/ 4.323311969765620E-06/, 00014290
*WT(295)/~3.082174233732943E-06/,WT(296)/ 2.1973642702408592E-06/, 00014300
*WT(297)/-1.566528880471568E-06/,WT(298)/ 1.116809285437889E-06/, 00014310
*WT(299)/-7.961953306989225E~07/,WT(300)/ 5.676233291497361E-07/, 00014320
*WT(301)/-4.046698484300778E-07/,WT(302)/ 2.884971033054787E~07/, 00014330
*WT(303)/-2.056752657469096E-07/,WT(304)/ 1.466299469054255E~07/ 00014340

DATA 00014350
*WT(305)/-1.045353764411399E-07/ ,WT(306)/ 7.452532827238916E~08/, 00014360
*WT(307)/-5.313057400462258E~08/,WT(308)/ 3.787783240273793E-08/, 00014370
*WT(309)/-2.700385257281518E-08/,WT(310)/ 1.925157823238107E-08/, 00014380
*WT(311)/-1.3726482920494808E~08/,WT(312)/ 9.784700996002279E-09/, 00014390
*WT(313)/~6.975706010727724E~09/,WT(314)/ 4.973118173767800E-09/, 00014400
*WT(315)/-3.5645633871815285E-09/ ,WT(316)/ 2.527609620402724E-09/, 00014410
*WT(317)/-1.801982669579813E-09/,WT(318)/ 1.284668928008203E~09/, 00014420
*WT(319)/-9.158657752100248E-10/,WT(320)/ 6.529387454724082E-10/, 00014430
*WT(321)/-4.654928886728159E-10/,WT(322)/ 3.318590463615230E~-10/, 00014440
*WT(323)/-2.365888487920329E-10/,WT(324)/ 1.686688B489780138E~10/, 00014450
*WT(325)/-1.202473436969784E-10/,WT(326)/ 8.572669911362267E~-11/, 00014460
*WT(327)/-6.111625184367596E~11/,WT(328)/ 4.357097938028588E~-11/, 00014470
*WT(329)/-3.106260915694127E-11/,WT(330)/ 2.214514572223418E-11/, 00014480
*WT(331)/~1.578771044574020E~11/,WT(332)/ 1.125536965278491E~11/, 00014490
*WT(333)/-8.024174655104147E-12/,WT(334)/ 5.720592115753784E~-12/, 00014500
*WT(335)/-4.078322763576438E-12/ ,WT(336)/ 2.907516604461514E-12/, 00014510
*WT(337)/-2.072825839268808E~12/,WT(338)/ 1.477758356855950E-12/, 00014520
*WT(339)/-1.053523031162099E-12/,WT(340)/ 7.510773138515030E-13/, 00014530
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! *WT(341)/-5.354578065181299E-13/,WT(342)/ 3.817384139735767E-13/ 00014540
. DATA . 00014550
*WT(343)/-2.721488321379581E~13/,WT(344)/ 1.940202613174297E-13/, 00014560
*WT(365)/-1.383208647487461E~13/ ,WT(346)/ 9.861166815737169E-14/, 00014570
*WT(347)/-7.030219999306174E-14/ ,WT(348)/ 5.011982269661039E-14/, 00014580
*WT(349)/-3.573140851051000E~14/ ,WT(350)/ 2.567362471478360E-14/, 00014590
*UT(351)/-1.816064866065287E-14/,WT(352)/ 1.294708403175416E-14/, 00014600
*WT(353)/-9.230231147441696E~15/,WT(354)/ 6.580413537615677E~15/, 00014610
*WT(355)/-4.691306385976846E~15/,WT(356)/ 3.344524699139429E-15/, 00014620
*¥T(357)/~2.384377515096891E-15/ ,WT(358)/ 1.699869681321967E-15/. 00014630
*WT(359)/-1.211870567970942E~15/,WT(360)/ 8.639663908659455E~16/. 00016640
*WT(361)/-6.159386526219969E~16/,WT(362)/ 4.391147937677918E-16/, 00014650
*WT(363)/-3.130535830922384E-16/,WT(364)/ 2.231820637286411E-16/. 00014660
*WT(365)/-1.591108879130287E~16/,WT(366)/ 1.134332850476810E-16/, 00014670
*WI(367)/-8.086882252666564E~17/,WT(368)/ 5.765297596814659E-17/, 00014680
*¥T(369)/-4.110194181301590E-17/,WT(370)/ 2.930238365717713E-17/, 00014690
*WT(371)/-2.089024630262032E~17/,WT(372)/ 1.489306793905684E-17/, 00014700
*WI(373)/-1.061756139317321E-17/,WT(374)/ 7.569468587585003E-18/, 00014710
*WT(375)/-5.396423206478743E-18/,WT(376)/ 3.847216364856985SE-18/, 00014720
*WT(377)/-2.742756302043894E~18/,WT(378)/ 1.955364975352951E-18/, 00014730
*WT(379)/-1.394018194041768E-18/,WT(380)/ 9.938230201715542E~19/ 00014740

DATA 00014750
*WT(381)/-7.085160004787920E~-19/,WT(382)/ 5.051150081588374E~19/, 00014760

! *WI(383)/-3.601064355624574E~19/,NT(384)/ 2.567269687909788E~19/, 00014770
{ *WT(385)/-1.830257112802977E~19/,WT(386)/ 1.304826335452211E-19/, 00014780
*WT(387)/-9.302363879800099E-20/,WT(388)/ 6.631838383372175E~20/, 00014790
*WT(389)/-4.727968171282729E~-20/,WT(390)/ 3.370661607632613E-20/, 00014800
*WT(391)/-2.403011031359726E-20/,WT(392)/ 1.713153881218087E~20/, 00014810
. *WT(393)/-1.221341134602363E~20/,WT(394)/ B8.707181429542280E~21/, 00014820
*WT(395)/-6.207521077792512E-21/,WT(396)/ 4.425463988842000E-21/, 00014830
*WT(397)/-3.155000395835719E-21/,WT(398)/ 2.249261879409991E-21/, 00014840
*WI(399)/-1.603543051538933E-21/,WT(400)/ 1.143197379660855E~21/, 00014850
*WT(401)/-8.150078813546612E~22/,WT(402)/ 5.810351225960625E-22/, 00014860
*WI(403)/-4.142313344616877E-22/,WT(404)/ 2.953136303480927E-22/, 0001487¢
*WI(405)/-2.105348607743343E~22/ ,WT(406)/ 1.500944118463614E-22/, 00014880
*WT(407)/-1.070052322309586E-22/ ,WT(408)/ 7.628611471159240E-23/, 00014890
*WT(409)/-5.438585792837369E-23/,WT(410)/ 3.877274007553577E~-23/, 00014900
*WT(411)/-2.764184653478325E~23/ ,WT(412)/ 1.970641801894714E-23/, 00014910
*WT(413)/-1.404909843147521E-23/,WT(414)/ 1.001588663330109E-23/, 00014920
*WT(415)/-7.140532395899525E-24/ ,WT(416)/ 5.090636832712442E-24/, 00014930
*WT(417)/-3.629226189021914E-24/,WT(418)/ 2.587357217905591E-24/ 00014940

DATA 00014950
*WT(419)/-1.844586958623583E-24/,WT(420)/ 1.315049505312082E~24/, 00014960
*WT(421)/-9.3752967746269097E-25/,WT(422)/ 6.683863590894837E~25/, 00014970
*WT(423)/-4.765072157206098E-25/,WT(424)/ 3.397118112049352E-25/, 00014980
*WT(425)/-2.421872841072187E-25/,WT(426)/ 1.726603263516931E-25/, 00014990
*WT(427)/~1.230938988644950E~-25/,WT(428)/ B8.775817915630044E-26/, 00015000
*WT(429)/-6.256819583036690E-26/,WT(430)/ 4.461171435353558E~26/, 00015010
*WT(431)/-3.181251616647866E-26/,WT(432)/ 2.2690326428046270E-26/, 00015020
*WT(433)/-1.618955905684386E-26/,WT(434)/ 1.155727651063629E-26/, 00015030
*WT(435)/~8.256240401524400E-27/,WT(436)/ 5.903135682837950E~27/, 00015040
*WT(437)/~4.224588415734394E-27/,9T(438)/ 3.025918616503642E-27/, 00015050
*WT(439)/-2.168627753535370E-27/,WT(440)/ 1.554288235465150E-27/, 00015060

*WT(461)/-4,937813102320317E-28/ 00015070
C 00015080
C FOLLOWING CODE FOR STARTING WEIGHT=214 FROM TOTAL WTS=441. 00015090

C 00015100
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NONE=0 00015110
C-===-=- INITIALIZE KERNEL ABSCISSA GENERATION FOR GIVEN B 00015120
' Y1=0.131425823982233791D1/DBLE(B) 00015130
100 $QJ1=0.0EO 00015140
CMAX=0.0EO 00015150

NF=0 00015160

Y=Y1 00015170

o BEGIN RIGHT-SIDE CONVOLUTION AT WEIGHT 214 00015180
ASSIGN 110 TO M 00015190

I=2146 00015200

Y=Y*E 00015210

GO TO 200 ’ 00015220

110 TMAX=AMAX1(ABS{T),TMAX) 00015230
I=1+1 00015240

Y=Y*E 00015250
IF(I.LE.250) GO TO 200 00015260
IF(TMAX.EQ.0.0EQ0) NONE=1 00015270
Cm==== ESTABLISH TRUNCATION CRITERION (CMAX=TMAX) 00015280
CMAX=TOL*CMAX 00015290
ASSIGN 120 TO M 00015300

GO TO 200 . 00015310
Ce==m= CHECK FOR FILTER TRUNCATION AT RIGHT END 00015320
120 IF(ABS(T).LE.TMAX) GO TO 130 00015330

l I=1+1 00015340
Y=Y*E 00015350

i IF(I.LE.441) GO TO 200 00015360
130 Y=Y 00015370

{ Ca==== CONTINUE WITH LEFT~-SIDE CONVOLUTION AT WEIGHT 213 00015380
. ASSIGN 140 TO M 00015390
I=-213 00015400

GO TO 200 00015410
Co=mwmm CHECK FOR FILTER TRUNCATION AT LEFT END 00015420
140 IF(ABS(T).LE.TMAX.AND. 00015430

* NONE.EQ.0) GO TO 190 00015440
I=I~1 00015450
Y=Y*ER 00015460
IF(1.GT.0) GO TO 200 000156470
Commm= NORMALIZE BY B TO ACCOUNT FOR INTEGRATION RANGE CHANGE 00015480
190 §QJ1=5QJ1l/B 00015490
RETURN 00015500

200 C=FUN(SNGL(Y))*WT(I) 00015510
NF=NF+1 00015520
SQJ1=SQJ1+C 00015530

GO TO M,(110,120,140) 00015540

END 00015550
SUBROUTINE WARN(MSG,ISKIP,IUNITI,LUNIT2,*) 00015560

C 00015570
C GENERAL WARNING MESSAGE OUTPUT AND RETURN 1 ON VAX-11/780 00015580
C 00015590
C MSG*(*) = VARIABLE-LENGTH °“MESSAGE’ 00015600
¢ ISKIP = 0 FOR NO BLANK LINE BEFORE OUTPUT TO IUNITI & IUNIT2 00015610
c > 0 FOR ONE BLANK LINE BEFORE. 00015620
C IUNITI = O TO SUPPRESS OUTPUT ON IUNITL (>0 TO WRITE ON IUNITL). 00015630
¢ IUNIT2 = O TO SUPPRESS OUTPUT ON IUNIT2 (>0 TO WRITE ON IUNIT2). 00015640
C 00015650
C MESSAGES ARE WRITTEN IN THE FORM: 00015660
c 00015670

[ - e s e e —— = e
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C {WARN}: _MSG_HERE_ 00015680
C 00015690
CHARACTER*(*) MSG . 00015700
I=~LEN(MSG) 00015710

DO 1 J=1,2 00015720
IF(J.EQ.1) THEN 00015730
JUNIT=IUNITI 00015740

ELSE 00015750
JUNIT=IUNIT2 00015760

ENDIF 00015770
IF(JUNIT.GT.0) THEN 00015780
IF(ISKIP.EQ.0) THEN 00015790
WRITE(JUNIT,2) MSG 00015800

ELSE 00015810
WRITE(JUNIT,3) MSGC 00015820

ENDIF 00015830

ENDIF 00015840

1 CONTINUE 00015850
RETURN | 00015860

2 FORMAT(1X,  (WARN}: °,A<I>) 00015870
3 FORMAT(/1X,  {WARN}: ‘,6A<ID) 00015880
END 0001589¢C

REAL FUNCTION RLAGFO(X,FUN,TOL,L,NEW) 00015900

C--#*** A SPECIAL LAGGED* CONVOLUTION METHOD TO COMPUTE THE 00015910
C INTEGRAL FROM O TO INFINITY OF ‘FUN(G)*COS(G*B)*DG’ DEFINED AS THE 00015920
C REAL FOURIER COSINE TRANSFORM WITH ARGUMENT X(=ALOG(B)) 00015930
C BY CONVOLUTION FILTERING WITH REAL FUNCTION “FUN’--AND 00015940
C USING A VARIABLE CUT-OFF METHOD WITH EXTENDED FILTER TAILS.... 00015950
[ 00015960
C--REF: ANDERSON, W.L., 1975, NTIS REPT. PB-242-800. 00015970
[ 0001598¢C
C--PARAMETERS: : 00015990
C 00016000
o * X = REAL ARGUMENT(=ALOG(B) AT CALL) OF THE FOURIER TRANSFORMOOOl601C
C "RLAGFO’ IS USEFUL ONLY WHEN X=(LAST X)=-.20 #*#** [ .E., 00016020
C SPACED SAME AS FILTER USED--IF THIS IS NOT CONVENIENT, 00016030
o THEN SUBPROGRAM ‘RFOURQO’ IS ADVISED FOR GENERAL USE. 00016040
[4 (ALSO SEE PARM ‘NEW’ & NOTES (2)-(4) BELOW). 00016050
[+ FUN(G)= EXTERNAL DECLARED REAL FUNCTION NAME (USER SUPPLIED). 00016060
C NOTE: IF PARMS OTHER THAN G ARE REQUIRED, USE COMMON IN 00016070
[+ CALLING PROGRAM AND IN SUBPROGRAM FUN. 00016080
c THE REAL FUNCTION FUN SHOULD BE A MONOTONE 00016090
o DECREASING FUNCTION AS THE ARGUMENT G BECOMES LARGE...00016100
c TOL= REAL TOLERANCE EXCEPTED AT CONVOLVED TAILS~--I1.E., 00016110
9 IF FILTER*FUNCTOL®*MAX, THEN REST OF TAIL IS TRUNCATED.00016120
o THIS IS DONE AT BOTH ENDS OF FILTER. TYPICALLY, 00016130
c TOL <= .0001 IS USUALLY OK--BUT THIS DEPENDS ON 00016140
c THE FUNCTION FUN AND PARAMETER X...IN GENERAL, 00016150
c A “SMALLER TOL’ WILL USUALLY RESULT IN ‘MORE ACCURACY’ 00016160
C BUT WITH ‘MORE WEIGHTS’ BEING USED. TOL IS NOT DIRECTLYO0016170
C RELATED TO TRUNCATION ERROR, BUT GENERALLY SERVES AS AN 00016180
c APPROXIMATION INDICATOR... FOR VERY LARGE OR SMALL B, 00016190
C ONE SHOULD USE A SMALLER TOL THAN RECOMMENDED ABOVE... 00016200
c L= RESULTING NO. FILTER WTS. USED IN THE VARIABLE 00016210
c CONVOLUTION (L DEPENDS ON TOL AND FUN). 00016220
c MIN.L=24 AND MAX.L=281--WHICH COULD 00016230
c OCCUR IF TOL IS VERY SMALL AND/OR FUN NOT DECREASING 00016240
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C VERY FAST... 00016250
c * NEWe I IS NECESSARY 1ST TIME OR BRAND NEW X. 00016260
C FOR ALL SUBSEQUENT CALLS WHERE X=(LAST X)-0.20 00016270
o IS ASSUMED INTERNALLY BY THIS ROUTINE. 00016280
C NOTE: 1IF THIS IS NOT TRUE, ROUTINE WILL 00016290
c STILL ASSUME X=(LAST X)-0.20 ANYWAY... 00016300
c IT IS THE USERS RESPONSIBILITY TO NORMALIZE 00016310
c BY CORRECT B=EXP(X) OUTSIDE OF CALL (SEE USAGE BELOW) .00016320
c THE LAGGED CONVOLUTION METHOD PICKS UP SIGNIFICANT 00016330
c TIME IMPROVEMENTS WHEN THE KERNEL 1S NOT A 00016340
c SIMPLE ELEMENTARY FUNCTION...DUE TO INTERNALLY SAVING 00016350
C ALL KERNEL FUNCTION EVALUATIONS WHEN NEW=1... 00016360
o THEN WHEN NEW=0, ALL PREVIOUSLY CALCULATED 00016370
C KERNELS WILL BE USED IN THE LAGGED CONVOLUTION 00016380
c WHERE POSSIBLE, ONLY ADDING NEW KERNEL EVALUATIONS 00016390
o WHEN NEEDED (DEPENDS ON PARMS TOL AND FUN) 00016400
c 00016410
C--THE RESULTING REAL CONVOLUTION SUM IS GIVEN IN RLAGFO; THE FOURIER 00016420
C TRANSFORM IS THEN RLAGFO/B WHICH IS TO BE COMPUTED AFTER EXIT FROM 00016430
¢ THIS ROUTINE.... WHERE B=EXP(X), X~ARGUMENT USED IN CALL. .. 00016440
c 00016450
C--USAGE-- °"RLAGFO’ IS CALLED AS FOLLOWS: 00016460
c ces i 00016470
C EXTERNAL RF 00016480
c ves 00016490
c R=RLAGFO(ALOG(B) ,RF,TOL,L,NEW)/B 00016500
C e 00016510
C END 00016520
c REAL FUNCTION RF(G) 00016530
c ...USER SUPPLIED CODE... 00016540
c END 00016550
C 00016560
C--NOTES: 00016570
(1). EXP-UNDERFLOW’S MAY OCCUR IN EXECUTING THE SUBPROGRAM 00016580

BELOW; HOWEVER, THIS IS OK PROVIDED THE MACHINE SYSTEM SETS 00016590

ANY & ALL EXP-UNDERFLOW’S TO 0.0.... 00016600

(2). AS AN AID TO UNDERSTANDING & USING THE LAGGED CONVOLUTION 00016610
METHOD, LET BMAX>=BMIN>0 BE GIVEN. THEN IT CAN BE SHOWN 00016620

THAT THE ACTUAL NUMBER OF B’S IS NB=AINT(5.*ALOG(BMAX/BMIN))+1, 00016630

ARG 1IN

PROVIDED BMAX/BMIN>=1
BMINA=BMAX*EXP(-.2*(NB-1)). THE METHOD GENERATES THE DECREASING 00016650

(BMINA,BMAX),

. THE USER MAY THEN ASSUME AN *ADJUSTED’ 00016640

c

c

c

c

c

c

c

C

c ARGUMENTS SPACED AS X=ALOG( BMAX),X~.2,X-.2%2,...,ALOG(BMINA). 00016660
[+ FOR EXAMPLE, ONE MAY CONTROL THIS WITH THE CODE: 00016670
C . 00016680
C NB=AINT(S.*ALOG(BMAX/BMIN) )+l 00016690
c NBl=NB+1 00016700
[ X0=ALOG(BMAX)+.2 00016710
C NEW=1 00016720
C DO 1 J=1,NB 00016730
C I=NBl-J 00016740
C X=X0=-.2%J 00016750
C ARG(I)=EXP(X) 00016760
[+ ANS(I)=RLAGFO(X,RF,TOL,L,NEW)/ARG(I) 00016770
c 1 NEW=0 00016780
c . 00016790
o (3). IF RESULTS ARE STORED IN ARRAYS ARG(L),ANS(I1),I=1,NB FOR 00016800
c

THEN THESE ARRAYS MAY BE USED, FOR EXAMPLE, 00016810
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t C TO SPLINE-INTERPOLATE AT A DIFFERENT (LARGER OR SMALLER) 00016820
: C SPACING THAN USED IN THE LAGGED CONVOLUTION METHOD. 00016830
' C (4). IF A DIFFERENT RANGE OF B IS DESIRED, THEN ONE MAY " 00016840
i C ALWAYS RESTART THE ABOVE PROCEDURE IN (2) WITH A NEW 00016850
C BMAX,BMIN AND BY SETTING NEW=l.... 00016860
C (5). ABSCISSA CORRESPONDING TO WEIGHT IS GENERATED TO SAVE STORAGEQO0016870
C 00016880
C 00016890
DIMENSION KEY(281),SAVE(281) 00016900
DIMENSION YT(281),Yl(76),Y2(76).Y3(76),Y6(53) 00016910
EQUIVALENCE (YT(1),Y1(1)),(YT(77),Y2(1)),(YT(153),¥3(1)), 00016920
1 (YT(229),Y6(1)) 00016930
C-~-COS-EXTENDED FILTER WEIGHT ARRAYS: 00016940
DATA Y1/ 00016950
1 5.1178101E-14, 2.9433849E-14, 2.5492522E-14, 1.9034819E-14, 00016960
2 6.4179780E-14, 1.3085746E~15, 1.1989957E-13,~1.2216234E-14, 00016970
3 1.7534103E~-13, 7.9373498E-15, 2.1235658E-13, 7.9981520E~14, 00016980
4 2.3815757E~13, 1.9714260E-13, 2.8920132E-13, 3.4161340E-113, 00016990
5 4.0349917E-13, 5.2203885e~13, 5.9837223E-13, 7.8015306E-13, 00017000
6 8.8911655E~13, 1.1709731E~-12, 1.3165595E-12, 1.7578463E-12, 00017010
7 1.9538564E-12, 2.6289768E~-12, 2.9167697E~12, 3.9044344E-12, 0001702¢
8 4.3927341E-12, 5.7526904E-12, 6.6569552E~12, 8.4555678E~12, 00017030
9 1.0063229E-11, 1.2487964E-11, 1.5134682E-11, 1.8501488E-11, 0001704¢C
1 1 2.2720051E~11, 2.7452598E~11, 3.4025443E-11, 4.0875985E~-11, 00017050
‘ 2 5.0751668E~11, 6.1094382E-11, 7.5492982E-11, 9.1445759E~11, 00017060
: 3 1.1227336E-10, 1.3676464E-10, 1.6720269E-10, 2.0423244E~-10, 00017070
\ 4 2.4932743E-10, 3.0470661E~10, 3.7198526E~10, 4.5449934E-10, 00017080
. 5 5.5502537E-10, 6.7793669E~10, 8.2810001E-10, 1.0112626E-09, 00017090
i 6 1.2354800E-09, 1.5085255E-09, 1.8432253E-09, 2.2503397E-09, 00017100
7 2.7499027E-09, 3.3569525E-09, 4.1025670E-09, 5.0077487E-09, 00017110
8 6.1205950E-09, 7.4703399E-09, 9.1312760E-09, 1.1143911E-08, 00017120
9 1.3622929E-08, 1.6623917E-08, 2.0324094E-08, 2.4798610E-08, 00017130
1 3.0321709E-08, 3.6992986E-08, 4.5237482E~-08, 5.5183434E-08/ 00017140
DATA Y2/ 0001715¢0
1 6.7491070E-08, 8.2317946E-08, 1.0069271E-07, 1.2279375E-07, 000171606
2 1.5022907E-07, 1.8316969E-07, 2.2413747E-07, 2.7322865E-07, 00017170
3 3.3441046E-07, 4.0756197E-07, 4.9894278BE-07, 6.0793233E-07, 00017180
4 T7.4443665E~-07, 9.0679753E-07, 1.1107379E-06, 1.3525651E-06, 00017190
5 1.6573073E-06, 2.0174273E-06, 2.4728798E-06, 3.0090445E-06, 00017200
6 3.6898816E-06, 4.4879625E-06, 5.5059521E-06, 6.6935820E-06, 00017210
7 8.2160716E-06, 9.9828691E-06, 1.2260527E-05, 1.4888061E-05, 00017220
8 1.8296530E~05, 2.2202672E~05, 2.7305154E-05, 3.3109672E~05, 00017230
9 4,0751046E-0S5, 4.9372484E-05, 6.0820947E-0S, 7.3619571E-05, 00017240
1 9.0780005E~0S5, 1.0976837E-04, 1.3550409E-04, 1.6365676E-04, 00017250
2 2.0227521E-04, 2.4398338E-04, 3.0197018E-04, 3.6370760E-04, 00017260
3 4.5083748E-04, 5.4213338E-04, 6.7315347E-04, 8.0800951E~04, 00017270
4 1.0051938E-03, 1.2041401E-03, 1.5011708E-03, 1.7942344E-03, 00017280
5 2.26421056E-03, 2.6730676E-03, 3.3490681E~03, 3.9815050E-03, 00017290
6 5.0028666E-03, 5.9285668E-03, 7.4730905E-03, 8.8233510E-03, 00017300
7 1.1160132E-02, 1.3119627E-02, 1.6653199E~02, 1.9472767E-02, 00017310
8 2.4800811E-02, 2.8793704E-02, 3.6762063E-02, 4.2228780E-02, 00017320
9 5.3905163E-02, 6.0804660E-02, 7.7081738E~02, 8.3874501E-02, 00017330
1 1.0377190E~-01, 1.0377718E-01, 1.1892208E-01, 9.0437429E-02/ 00017340
. DATA Y3/ 00017350
i 1 7.16851385—02,-3.967306&2-02,-1.50787205—01,—6.0489859E—01, 00017360
] 2-5.60189955—01,-6.80503885-01.~l.509&2265-01, 6.6304064E-01, 00017370

3 1.3766748E+00,-8.0373222E-01,~1.0869629E+00, 1.2812892E+00, 00017380
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4-5.0341082E-01,-4.4274455E-02, 2.0913102E~01,-1.9999661E~01, 00017390

5 1.5207664E-01,-1.0920260E-01, 7.8169956E-02,-5.6651561E-02, 00017400

6 4.1611799E-02,-3.0880012E-02, 2.3072559E-02,-1.7311631E-02, 00017410

7 1.3021442E-02,-9.8085025E-03, 7.3943529E-03,-5.5769518E-03, 00017420

8 4.2073164E-03,-3.1745026E-03, 2.39S54154E-03,-1.8076122E~03, 00017430

9 1.3640816E-03,~1.0293934E~03, 7.7682952E-04,~-5.8623518E~04, 00017440

1 4.4240399E-04,-3.3386183E-04, 2.5195025E-04,-1.9013541E~064, 00017450

I 1.4348659E~04,-1.0828284E-04, 8.1716174E-05,-6.1667509E-05, 00017460

3 4.6537684E-05,~-3.5119887E-05, 2.6503388E-05,~2.0000904E-0S5, 00017470

4 1.5093768E-05,-1.1390572E~05, 8.5959318E-06,-6.4869407E~06, 00017480

5 4.8953713E-06,~-3.6942830E-06, 2.7878625E-06,-2.1038241E-06, 00017490

6 1.5875917E-06,-1.1980090E-06, 9.0398030E-07,-6.8208296E-07, 00017500

7 5.1458650E-07,-3.8817581E-07, 2.9272267E-07,-2.2067921E-07, 00017510

8 1.6623514E-07,-1.2514102E~07, 9.4034535E-08,-7.0556837E-08, 00017520

9 5.2741581E-08,-3.9298610E-08, 2.9107255E~08,-2.1413893E~08, 00017530

1 1.5742032E-08,-1.1498608E-08, 8.7561571E~09,~7.2959446E~09/ 00017540

DATA Y4/ 00017550

1 6.8816619E-09,-8.9679825E-09, 1.4258275E~08,~-1.9564299E-08, 00017560

2 2.0235313E-08,-1.4725545E-08, 5.4632820E-09, 3.5995580E~09, - 00017570
3-9.5287133E~09, 1.1460041E~08,-1.0250532E-08, 7.4641748E-09, 00017580
4-4,4703465E-09, 2.0499053E-09,-4.4806353E-10,~4.0374336E~10, 00017590

5 7.0321001E-10,-6.7067960E~-10, 4.9130404E-10,~2.8840747E~10, 00017600

6 1.2373144E-10,-1.5260443E~11,-4.2027559E~11, 6.1885474E-11, 00017610

l 7-5.9273937E-11, 4.6588766E~11,-3.2054182E~11, 1.9831637E~11, 00017620
' 8-1.1210098E~11, 5.9567021E~12,-3.2427812E-12, 2.1353§68E~12, 00017630
- g 9-1.8476851E-12, 1.8438474E-12,-1.8362842E~12, 1.7241847E~12, 00017640
{ 1-1.5161479E-12, 1.2627657E-12,-1.0129176E-12, 7.9578625E-13, 00017650
i 2-6.2131435E-13, 4.8745900E-13,-3.8703630E-13, 3.1172547E-13, 00017660
i 3-2.5397802E~-13, 2.0824130E-13,-1.7123163E-13, 1.4113344E-13, 00017670
4-1.1687986E~-13, 9.7664016E-14,-8.2977176E-14, 7.2515267E-14, 00017680
5-5.6047478E-14/ 00017690
C--SSENDATA 00017700
IF(NEW) 10,30,10 00017710

10 LAG=-1 00017720
X0=-X-30.30251236 00017730

DO 20 IR=~1,281 00017740

20 KEY(IR)=0 00017750

30 LAG=LAG+1 00017760
RLAGF0=0.0 00017770

CMAX=0.0 00017780

L=0 00017790

ASSIGN 110 TO M 00017800

I=149 00017810

GO TO 200 00017820

110 CMAX=AMAX1(ABS(C),6CMAX) 00017830
I=1+1 00017840
IF(I.LE.170) GO TO 200 00017850
IF(CMAX.EQ.0.0) GO TO 150 00017860
CMAX=TOL*CMAX 00017870

ASSIGN 120 TO M 00017880

I=148 00017890

GO TO 200 00017900

120 IF(ABS(C).LE.CMAX) GO TO 130 . 00017910
I=I-1 00017920
IF(I.GT.0) GO TO 200 00017930

130 ASSIGN 140 TO M 00017940

I=171 00017950

e e e e m e ———————
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G0 TO 200 00017960

140 IF(ABS(C).LE.CMAX) GO TO 190 60017970

[=1+1 00017980

IF(I.LE.281) GO TO 200 00017990

GO TO 190 00018000

150 ASSIGN 160 TO M 00018010

I=1 00018020

GO TO 200 00018030

160 IF(C.EQ.0.0) GO TO 170 00018040

I=I+1 00018050

IF(I.LE.148) GO TO 200 00018060

170 ASSIGN 180 TO M 00018070

1-281 00018080

GO TO 200 00018090

180 IF(C.EQ.0.0) GO TO 190 00018100

I=1-1 00018110

IF(1.GE.171) €O TO 200 00018120

190 RETURN 00018130

C-~STORE/RETRIEVE ROUTINE (DONE INTERNALLY TO SAVE CALL’S) 00018140

200 LOOK=I+LAG 00018150

IQ=L00OK/282 . 00018160

IR=MOD(LOOK,282) 00018170

IF(IR.EQ.0) IR=] : 00018180

IROLL=IQ*281 00018190

IF(KEY(IR).LE.IROLL) GO TO 220 00018200

210 C=SAVE(IR)*YT(I) 00018210

RLAGFO=RLAGFO+C 00018220

L=L+1 00018230

GO TO M,(110,120,140,160,180) ’ 00018240

220 KEY(IR)=IROLL+IR 00018250

SAVE(IR)=FUN(EXP(XO+FLOAT(LOOK)*.20)) 00018260

GO TO 210 00018270

END 00018280

REAL FUNCTION RLAGF1(X,FUN,TOL,L,NEW) 00018290

C-—**% A SPECIAL LAGGED* CONVOLUTION METHOD TO COMPUTE THE 00018300

C INTEGRAL FROM O TO INFINITY OF °‘FUN(G)*SIN(G*B)*DG’ DEFINED AS THE 00018310

C REAL FOURIER SINE TRANSFORM WITH ARGUMENT X(=ALOG(B)) 00018320

{ € BY CONVOLUTION FILTERING WITH REAL FUNCTION “FUN’-~AND 00018330

" C USING A VARIABLE CUT-OFF METHOD WITH EXTENDED FILTER TAILS.... 00018340

[+ 00018350

C-~REF: ANDERSON, W.L., 1975, NTIS REPT. PB-242-800. 00018360

c ) 00018370

C--PARAMETERS: 00018380

c 00018390

c * X = REAL ARGUMENT(=ALOG(B) AT CALL) OF THE FOURIER TRANSFORMO0018400

c ‘RLAGF1’ IS USEFUL ONLY WHEN X=(LAST X)~.20 **% [ E., 00018410

c SPACED SAME AS FILTER USED--IF THIS IS NOT CONVENIENT, 00018420

[4 THEN SUBPROGRAM ‘RFOUR]’ IS ADVISED FOR GENERAL USE. 00018430

[+ (ALSO SEE PARM ‘NEW’ & NOTES (2)-(4) BELOW). 00018440

c FUN(G)= EXTERNAL DECLARED REAL FUNCTION NAME (USER SUPPLIED). 00018450

c NOTE: IF PARMS OTHER THAN G ARE REQUIRED, USE COMMON IN 00018460

c CALLING PROGRAM AND IN SUBPROGRAM FUN. 00018470

c THE REAL FUNCTION FUN SHOULD BE A MONOTONE 00018480

c DECREASING FUNCTION AS THE ARCUMENT G BECOMES LARGE...00018490

c TOL= REAL TOLERANCE EXCEPTED AT CONVOLVED TAILS--I.E., 00018500

c IF FILTER*FUNCTOL®MAX, THEN REST OF TAIL IS TRUNCATED.00018510

c THIS IS DONE AT BOTH ENDS- OF FILTER. TYPICALLY, 00018520
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c TOL <= .0001 IS USUALLY OK--BUT THIS DEPENDS ON 00018530
C THE FUNCTION FUN AND PARAMETER X...IN GENERAL, 00018540
c A ‘SHMALLER TOL® WILL USUALLY RESULT IN “MORE ACCURACY’ 00018550
c BUT WITH ‘MORE WEICHTS’ BEING USED. TOL IS NOT DIRECTLYO00018560
C RELATED TO TRUNCATION ERROR, BUT GENERALLY SERVES AS AN 00018570
C APPROXIMATION INDICATOR... FOR VERY LARGE OR SMALL B, 00018580
c ONE SHOULD USE A SMALLER TOL THAN RECOMMENDED ABOVE... 00018590
C L= RESULTING NO. FILTER WTS. USED IN THE VARIABLE 00018600
C CONVOLUTION (L DEPENDS ON TOL AND FUN). 00018610
[ MIN.L=20 AND MAX.L=266-~WHICH COULD 00018620
C OCCUR IF TOL IS VERY SMALL AND/OR FUN NOT DECREASING 00018630
[ VERY FAST... 00018640
C * NEW= I 1S NECESSARY 1ST TIME OR BRAND NEW X. 00018650
C 0 FOR ALL SUBSEQUENT CALLS WHERE X=(LAST X)-0.20 00018660
c IS ASSUMED INTERNALLY BY THIS ROUTINE. 00018670
C NOTE: 1IF THIS IS NOT TRUE, ROUTINE WILL 00018680
c STILL ASSUME X=(LAST X)-0.20 ANYWAY... . 00018690
C IT IS THE USERS RESPONSIBILITY TO NORMALIZE 00018700
C BY CORRECT B=EXP(X) OUTSIDE OF CALL (SEE USAGE BELOW).00018710
c THE LAGGED CONVOLUT ION METHOD PICKS UP SIGNIFICANT 00018720
c TIME IMPROVEMENTS WHEN THE KERNEL IS NOT A 00018730
[ SIMPLE ELEMENTARY FUNCTION...DUE TO INTERNALLY SAVING 00018740
c ALL KERNEL FUNCTION® EVALUATIONS WHEN NEW=l... 00018750
C THEN WHEN NEW=0, ALL PREVIOUSLY CALCULATED 00018760
[+ XERNELS WILL BE USED IN THE LAGGED CONVOLUTION 00018770
c WHERE POSSIBLE, ONLY ADDING NEW KERNEL EVALUATIONS 00018780
[o} WHEN NEEDED (DEPENDS ON PARMS TOL AND FUN) 00018790
Cc 00018800
C--THE RESULTING REAL CONVOLUTION SUM IS GIVEN IN RLAGFl; THE FOURIER 00018810
C TRANSFORM IS THEN RLAGF1/B WHICH IS TO BE COMPUTED AFTER EXIT FROM 00018820
C THIS ROUTINE.... WHERE B=EXP(X), X=ARGUMENT USED IN CALL. .. 00018830
C 00018840
C~-USAGE~-- *RLAGF1’ IS CALLED AS FOLLOWS: 00018850
C e 00018860
C EXTERNAL RF 00018870
[of eese 00018880
C R-RLAGPI(ALOG(B).RF.TOL,L.NE“)/B 00018890
C SN 00018900
[ END 00018910
c REAL FUNCTION RF(G) 00018920
c ...USER SUPPLIED CODE... 00018930
c END 00018940
c 00018950
C-=-NOTES: 00018960
[o} (1). EXP-UNDERFLOW'S MAY OCCUR IN EXECUTING THE SUBPROGRAM 00018970
C BELOW; HOWEVER, THIS IS OK PROVIDED THE MACHINE SYSTEM SETS 00018980
C ANY & ALL EXP~UNDERFLOW’S TO 0.0.... 00018990
C (2). AS AN AlLD TO UNDERSTANDING & USING THE LAGGED CONVOLUTION 00019000
C METHOD, LET BMAX>=BMIN>O0 BE GIVEN. THEN 1T CAN BE SHOWN 00019010
Cc THAT THE ACTUAL NUMBER OF B’S IS N!-AINT(S.'ALOG(BHAX/BHIN))+l. 00019020
c PROVIDED BMAX/BMIN>=1. THE USER MAY THEN ASSUME AN ‘ADJUSTED’ 00019030
C BHINA'BHA!‘EXP(‘.2‘(NB—1)). THE METHOD GENERATES THE DECREASING 00019040
c ARGUMENTS SPACED AS X-ALOG(BHAX).X--Z.X-.Z'Z.....ALOG(BHINA). 00019050
c FOR EXAMPLE, ONE MAY CONTROL THIS WITH THE CODE: 00019060
c cee 00019070
Cc NB-AINT(S.'ALOG(IHAX/BKIN))+1 00019080
C NBl=NB+1 00019090
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1
C-=-SIN

cumentation

X0=ALOG(BHAX)+.2
NEW=1

DO 1 J=1,NB
I=NB1-J
X=X0-.2%J
ARG(I)=EXP(X)

ANS(I)=RLAGFP1(X,RF,TOL,L,NEW)/ARG(I)

1 NEW=0

s

(3). 1IF RESULTS ARE STORED IN ARRAYS ARG(I),ANS(I),I~1,NB FOR
ARG IN (BMINA,BMAX), THEN THESE ARRAYS MAY BE USED,

TO SPLINE-INTERPOLATE AT A DIPFERENT (LARGER OR SMALLER)
SPACING THAN USED IN THE LAGGED CONVOLUTION METHOD.

(4). IF A DIFFERENT RANGE OF B IS DESIRED, THEN ONE MAY
ALWAYS RESTART THE ABOVE PROCEDURE IN (2) WITH A NEW
BMAX,BMIN AND BY SETTING NEW=l....

(S). ABSCISSA CORRESPONDING TO WEIGHT IS GENERATED TO SAVE STORAGE00019260

DIMENSION KEY(266),SAVE(266)

DIMENSION WT(266),W1(76),W2(76),W3(76),Ws(38)
EQUIVALENCE (HT(I).Ul(l)).("fg77),"2(1)).(HT(ISJ),HJ(I)).

(Wr(229),Ws(1))

-EXTENDED FILTER WEIGHT ARRAYS:

DATA W1/

1-1.1113940E-09,~1.3237246E~-12,

—_ 0O NS WNETOENOTWBMEIrWUN

WN= OBV EWN -

1.72366368-12,-1.8227727E~-12,
2.1473541E-12,~2,2675549E~12,
2.6718110E-12,-2.8227693E~-12,
3.3297565E~-12,-3.5179095¢E~12,
4.1464798E-12,-4.3794552E~12,
5.1582809E—-12,~5.4474462E~12,
6.4175083E€-12,-6.7783691E-12,
7.9864477E~12,-8.4344110E~12,
9.9349439E~-12,~-1.0493731E~11,
1.2370354E-11,-1.3067414E-11,
1.5390685E~11,-1.6249313E~-11,
1.9131898E~-11,-2.0209795E-11,
2.3840976E-11,-2.5192263E~11,
2.9709129E-11,-3.1382870E~11,
3.6981050E~11,-3,9058553E~11,
4.6010537E-11,-4.8590396E~11,
5.7236720E-11,-6.0455911E-11,
7.1265224E-11,-7.5279775E~-11,
DATA W2/
8.8668961E-11,-9.3621900E-11,
1.1024087E-10,~1.1644680E-10,
1.3733244E-10,-1.4510363E~-10,
1.7110130£~10,-1.8074257E~10,
2.1300756E-10,-2.249875SE~10,
2.6511250E-10,-2.8001616E~10,
3.2994314E-10,-3,4849209E-10,
4.1063982E-10,-4.3372666E-10,
5.1105728E-10,-5.3977672E~10,
6.3601273E~-10,-6.7175964E~-10,
7.9161025E-10,-8.3606980E~10,
9.8533749E-10,-1.0404508E-09,

1.5091739E~-12,~1.6240954E~12,
1.9255992E-12,-2.0335514E~12,
2.3946842E~12,-2.5292661E-12,
2.9825171E~12,-3.1514006E-12,
3.7163306E-12,-3.9256378E~-12,
4.6252131E-12,-4.8845227E~-12,
5.7530277E~12,-6.0760464E~12,
7.1595239E-12,-7.5618782E~12,
8.9072422E-12,-9.4067705E~12,
1.1084900E~11,-1.1709937E~11,
1.3802200E~11,-1.4575980E~11,
1.7155934E-11,-1.8115250E~11,
2.1352159E-11,-2.2561735E~11,
2.6618319E-11,-2.8122547E-11,
3.3149030E-11,-3.5013168E~11,
4.1251694E-11,~-4.3566777E~11,
5.1314761E-11,-5.4193353E~-11,
6.3861222E-11,-6.7461492E~11,
7.9512249E~11,-8.3971327E~11/

9.8851764E-11,-1.0438319E-10,
1.2301979E-10,-1.2997646E~10,
1.5330772E-10,-1.6196550E~10,
1.9091922E-10,~-2.0166306E~10,
2.3763936E-10,-2.5100098E-10,
2.9575691E-10,-3.1238237E-10,
3.6808529E-10,-3.8878042E~10,
4.5811059E-10,-4.8386049E~10,
5.7011632E-10,-6.0215516E~-10,
7.0955028E-10,-7.4942601E-10,
8.8317110E-10,-9.3270330E-10,
1.0993731E-09,-1.1605442E-09,

FOR EXAMPLE,
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00019100
00019110
00019120
00019130
00019140
00019150
00019160
00019170
00019180
00019190
00019200
00019210
00019220
00019230
00019240
00019250

00019270
00019280
00019290
00019300
0001931«
0o01932¢
00019330
00019340
00019350
00019360
00019370
00019380
00019390
00019400
00019410
00019420
0001943¢C
00019440
00019450
00019460
00019470
00019480
00019490
00019500
00019510
00019520
00019530
00019540
00019550
00019560
00019570
00019580
00019590
00019600
00019610
00019620
000196230
00019640
00019650
00019660
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4 1.2267391E-09,-1.2942905E~09, 1.3691677E-09,-1.4629912E-09, 00019670

S 1.5288164E-09.-1.6077524E-09, 1.7085998E-09,-1.7890471E-09, 00019680

_ | 6 1.9129068E-09,-1.9857116E-09, 2.1491608E-09,-2.1926779E-09, 00019690
k 7 2.4312660E-09,-2.3959044E-09, 2.7872500E-09,-2.5610596E-09, 00019700

8 3.2762318E-09,-2.6082940E-09, 4.0261453E-09,-2.3560563E-09, 00019710

9 5.3176554E-09,-1.3960161E-09, 7.7708747E-09, 1.1853546E-09, 00019720

: 1 1.27608S1E~-08, 7.4264707E-09, 2.3342187£-08, 2.1869851E-08/ 00019730

— .. DATA W3/ 00019740
1 4.6306744E-08, 5.4631686E-08, 9.6763087E-08, 1.2823337E-07, 00019750

2 2.0832812E-07, 2.9280540E-07, 4.5580888E-07, 6.5992437E-07, 00019760

3 1.0056815E-06, 1.4779183E-06, 2.2284335E-06, 3.2994604E-06, 00019770

- 4 4.9485823E-06, 7.3545473E-06, 1.1001083E-05, 1.6380539E-05, 00019780
5 2.44695S0E-05, 3.6669246E-05, 5.4441527E-05, 8.1176726E-05, 00019790

6 1.2113828E-04, 1.B066494E-04, 2.6954609E-04, 4.0202288E-04, 00019800

7 5.9969995SE~04, 8.9437312E-04, 1.3338166E-03, 1.9886697E-03, 00019810

8 2.9643943E-03, 4.4168923E-03, 6.5773518E-03, 9.7855105E-03, 00019820

- 9 1.4539361E-02, 2.1558670E-02, 3.1871864E-02, 4.6903518E-02, 00019830
| 6.8559512E-02, 9.9170152E-02, 1.4120770E-01, 1.9610835E-01, 00019840

2 2.6192603E-01, 3.2743321E-01, 3.6407406E-01, 3.1257559E-01, 00019850

3 9.0460168E~-02,~3.6051039E-01,-8.6324760E-01,-8.1178720E-01, 00019860

% 5.2205241E-01, 1.5449873E+00,-1.1817933E+00,-2.6759896E-01, 00019870

~ 5 8.0869203E-01,-6.2757149E-01, 3.4062630E-01,-1.5885304E-01, 00019880
6 7.0472984E-02,-3.1626462E-02, 1.4894068E-02,-7.4821176E-03, 00019890

l 7 4.0035936E=-03,-2.2563784E-03, 1.3160358E-03,-7.8636604E-04, 00019900

' 8 4.765874SE=04,-2.9125817E~04, 1.7885105E-04,~1.1012416E-04, 00019910

i 9 6.7910334E-05.-4.1916054E~-05, 2.5881544E-05,-1.5985851E-05, 00019920

- ] 1 9.8751880E~06,-6.1008526E-06, 3.7692543E-06,-2.3287953E-06/ 00019930
; DATA W&/ 00019940

J | 1.4388425E-06,~8.8899353E-07, 5.4926991E-07,-3.3937048E-07, 00019950

2 2.0968284E~07.-1.2955437E~07, B.0046336E~08,-4.9457371E-08, 00019960

. 3 3.0557711E-08.~1.8880390E-08, 1.1665454E-08,-7.2076428E-09, 00019970
4 4.4533423E-09.-2.7515696E-09, 1.7001092E-09,-1.0504494E-09, 00019980

S 6.4904567E=10,-4.0102999E-10, 2.4778763E-10,~1.5310321E-10, 00019990

6 9.4600354E~11,-5.8653314E-11, 3.6119400E-11,-2,2320056E-11, 00020000

7 1.3793460E-11,-8.5262656E-12, 5.2675102E-12,-3.2543076E~-12, 00020010

— 8 2.0097689E~12.-1.2405612E~12, 7.6530538E~13,~4.7191929E-13, 00020020
9 2.9084993E-13,-1.7923661E-13, 1.1018948E-13,-6.7885902E~14, 00020030

I 4.2025050E-14,-2.1314731E-14/ 00020040

C-~$SENDATA 00020050

c 00020060

- IF(NEW) 10,30,10 00020070
10 LAG=~1 00020080

X0=-X~38.30455704 00020090

DO 20 IR=1,266 00020100

_ 20 KEY(IR)=0 00020110
30 LAG=LAG+1 00020120

RLAGF1=0.0 00020130

CMAX=0.0 00020140

L=0 00020150

— ASSIGN 110 TO M 00020160
I=191 00020170

Go TO 200 00020180

110  CMAX=AMAX1(ABS(C),CMAX) 00020190

I=1+1 00020200

- ' IF(1.LE.208) GO TO 200 00020210
: IF(CMAX.EQ.0.0) GO TO 150 00020220

CMAX=TOL*CMAX 00020230
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ASSIGN 120 TO M
1-190
GO TO 200
120 IF(ABS(C).LE.CMAX) GO TO 130
I=I-1
IF(1.GT.0) GO TO 200
130 ASSIGN 140 TO M
I=209
GO TO 200
140 IF(ABS(C).LE.CMAX) GO TO 190
I=I+1
IF(I.LE.266) GO TO 200
GO TO 190
150 ASSIGN 160 TO M
1=1
GO TO 200
160 IF(C.EQ.0.0) GO TO 170
I=1+1
IF(I.LE.190) GO TO 200
170 ASSIGN 180 TO M
I=266
GO TO 200
180 IF(C.EQ.0.0) GO TO 190
I=1-1
IF(I.GE.209) GO TO 200
190 RETURN

C-~STORE/RETRIEVE ROUTINE (DONE INTERNALLY TO SAVE CALL’S)

200 LOOK=I+LAG

I1Q=LOOK/267

IR=MOD(LOOK,267)

IF(IR.EQ.0) IR=l

IROLL=IQ*266

IF(KEY(IR).LE.IROLL) GO TO 220
210  C=SAVE(IR)*WT(I)

RLAGF l=RLAGF1+C

LeL+1

GO TO M,(110,120,140,160,180)
220  KEY(IR)=IROLL+IR

SAVE(IR)=FUN(EXP(XO+FLOAT(LOOK)*.20))

GO TUO 210

END
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00020240

- 00020250

00020260
00020270
00020280
00020290
00020300
00020310
00020320
00020330
0002034cC
00020350
00020236¢C
00020370
00020380
00020390
00020400
00020410
00020420
000204 3¢
00020440
0002045G
0002046¢C
00020470
00020480
00020490
00020500
00020510
00020520
000205130
0002054C
00020550
00020560
00020570
00020580
00020590
00020600
00020610
00020620
00020630
00020640

e
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LHLSOL TEST EXAMPLZ {ICPT=0 CA3tE)
NH 13 €= 4 IP= b
370P: 1 InT:= e IDER= 1
IJUT= 1 SP= 3

FMT=(2516.3,71,G616.3)

PARAMETZR LOWER BOUNDS: 3BL-=

0.39¢99997E-34 0.9999GG97E-04 0.10000000E+02

INITIAL PARAMETERS: B=

0.15020000£-31 0.15000001E+00 0.17500000£+03

PARAMETZR HIGHER BOUNDS: BH=

0.50000000E+01 0.50000000E+01 0.10000000E+04

** NLITR (ICER=0) OR HL2SNO (IDER=1) CALLED:

1

0.15000000E-01

0.10000000E-05

I INITIAL X(I) D(I)
1 0.546171E=-01 0.298E+02
2 0.174026E+00 0.553E+00
3 0.420534E+00 0.115E+01
4 0.122434E-02 0.394E+03
T NF F DF COSMAX VAR
0 1 0.424E-01 0.999E+00
1 2 0.219E-02 DJ.402E-01 0.992£+00 0.150E+02
2 3 0.175E-04 0.217E£-02 0.835E+00 0.150E+02
3 4 0.320E-05 0.143E-04 0.496E+00 0.124E+02
4 5 0.780E-06 0.2u42E-05 0.298E+00 0.36uE«00
5 5 0.183E-06 O0.597E-06 0.929£+00 0.384E+01
5 7 0.270E-09 0.183E-06 0.126E£+00 0.150E+02
7 3 0.454E-11 0.265E-09 O0.103E+00 0.1U86E+0Q2
8 9 0.454E-11 -0.200€-11 0.103E+00 0.317E+0OC
nerwr (_CONVEZAGENCE ®eeen
FUNCTION 0.453962D-11 VARIABILITY 0.316583E+00
FUNC. ZVALS 9 GRAD. czVALS 8
CRAD. NORM 0.4u2630E-06 COSMAX 0.103409E+00
i FINAL X(I) D(I) G(1)
1 Q0.44S113E-01 0.126E+02 0.221€-06
2 0.201312E+00 0.229E+00 0.713£-07
3 0.453475E+00 0.655E+00 0.520E-07
4 0.399532€-03 0.416E+03 0.373E-06
COVAHIANCE = SCALE * (J**T * J)**_y
R0W 3.7749E-12
RQW 2 3.5396E-11 0.5350E-10
ACw 3 -J.3600E-11 -0.2628E-10 0.1905t-10
Cw 4 -] 1721E-13 -9, 1081212 D.7722E-13 0.131932£.:%

e w
AL =

NITZR=

n)

wWwo

ta)



[RURY N

U

PURPVY V.

3

°
3
3

O L I

PARAMETER “AME

(S

Sicma( 1y
SIUMAL 2)
THIK O 1)
SHIFT

“ onow

2
J.
J
2

INAL S0LUTIUN

-39995499€-02
20000650€.00
.20000543E403
-10000648E~01

“n T al [T RN
PPN
fal Documentation
SAL RES SRES.CHR
J.cd78UGE-01 <. TSUE-I7 -).308u23E-03
2.300539E-21 ). I01E-06 V. 100049E-02
¢ 40007 IE-02 -3.498E-)T -9, 12u6u2€-0)2
ITEST3E.O2 .t J.361€-07  J.290134E-92
JLIQUediELS2 M -3.483E-07 -N.464975E-02
.515903E-03 . £ J.46BE-0T  2.T726813E-22
I31459€+04 2. i31uS0E-9)  J.361E-98 9.346093E-0)
10331E-93  4.23653S2-9) -0.367€-08 -0.155033€-92
CLTQUIIELDY T.140013E-03 9. 185E-08 -0.131995£-02
J.3C2997E-0¢  ).30270)E-N4 -).363E-09 -0.707017E-0)
3.9439106€-04  J.439117E-O4 ~J.113E~08 -0.257656€-02
3.230802E-04 0.230826E-04 -U.2)9E-08 -0.103705E-01
2. HI6CITESIY  J.1161152-04 -3, 14UE-I8 -0.158063€E-01
2.562229E-05  2.5622425-05 -0.160E-09 -0.283892£-02
).263327€-05 J.263322E-09 0.505E-10 9.191693E-02
J.119065E-99 2.119821£-05 -0.559E-09 -0.369269E-01
J.52T503E-06 D.5274%99€-06 O0.341E-11 0.646561E-03
7.226071E-06 J.226099€-06 -0.279E€-10 -0.123052E-01
2.360033E-07  J.)61803E-07 -0.705€-10 -0.941573E-01
(MSERN: ). 39973941E-07
LATICH MATRIX
- tOULE«D)
.76328.00 0.1C00E-01
S3371€e30 -0.7537E+00 0.1000E«01
SFBOUE IO -0 .5dUIECD0  J.392UE.D0 O.1000E+0Q1
ARM_SOC. 3TO_ZRROR REL_ERROR 3 ERROR *°
-1000€-01 0.3803E-06 0.3803E-04 0.3803£-02
.2000E-00 J.7409E-05 0.3784E-04 9.3788E-02
.E000te0 3 Q.439UE-Q5 9.2132£-07 9.2182E-0%
S1000€-31 ). 1933E-07 0.1983E-05 0.1783E-3)

TEST EXAMPLE (IOPTz0 CASE)

AESISTIVITY

! 0.10000450E.03
2 2.49998374€.01

<3084GuE-D]

J.131903568-02
L 13242138 -02

3
2
J
J
]
3
2
J
9
Q.
0
]
]
9
)
]
0
9
0

ol

L 13U E-0]3
L3B2U38E-03
L414562E-0)

2833 146E-I3

-232¢138€-92
LAT4562E-02
608494E-02
.393147€-02
- 131096€-01
. 192823E-01
.2821838€-01
.4318562€-01
.60349ug-01
-8931u7€-01
. 131096€E.00
. 192423E.00

VUROLUOULOBULUBVLLUVBLLLULG

LAYER DEPTH

0.20000543E+03

.2

L2UTH509E-00
L1005 J5E-1
. 4000643E-32
S175079€E-02
BRULLETT R FJ

515903€-03
3B ia54€-03
236531E-93
140Q11E-03

-802637€-04
.439106€-08
.230802€-0¢
-116097E-00
-562226€-0%
.263327€-05

119065E+95
527503E-06
22567 1E-06

-760498€£-07

1,3

.00000%€-00
Q00000£ «30
000000E +00
000000€ -30
JC0000E+00
000000€ .90
- J0V000E +J0
. 00000CE «00
- J0000CE+Q0
.000000€-00
.000000€ +00
. 000000E +0V
0.000000E +00
3.000000€ .00
0.000000£+00
0.000000E «20
0.000000E«00
Q.000000£ .00
9.000000E .00

COOUOLOULULULUY

UROOVOVLULUULLLLLLLLD LLG

‘U
V]
o

«(1,4)

J0U000E «09
JOOCCOE +00
200000¢£ -00

. J000Q0E+30
. J00000€ «90
- J00Q00E +00
. J00000E -00
- 300000c+00
. JUOCO00E «00

J00000€ -00
J00000€ +00
J00000€ +00

- J00000E -00
- JO0000E -00
.000000E +00
. 200000E.00
.200000€-00
. J00000€+00
. J00000E -00

(b

no
4=

-7

.40133583€.02
L3qu6d 18002
39S 5
THIT4E.0]
2 393605€+3
5230 3E .04
26215580
4227TTE.0u
T14223E .04
. 124540£+09
.227736E405
L433272€405
-301349€.05
L17736UELJ6
J19756E-00
-339875€.96
189572€.907
46 T16TE0T
10813 3E+8

9

VOOQUULLULOUOUUG WL LG
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iNLSTCOL: TEST ZAAMPLE (ICPT=1 (ASE!
MMz 2 Az 2.175000E+03

80z 3.100000E~J)2 3M= >.:0000VE+26

I0PT= 1

PARAMETER ORDEIH--

SIGMA(
SIGMA(
THICK(

B(

£ N -

e =g -

— e w

SHIFT PARAMETER Il

3(2*MM) *APPRES

[+})
ot

1Y)

ny

-




gran hoSToo
cocumentallio
{aLsoL TEST IiA
d= 3 “=
ISTCP= i IAT:
IoUT: 1 3P=
PARAMETERS HILD FIKED:

PARAME

3.39999397¢E-04

TER

J.99999

INITIAL PARAMETZIRS: 8=

0.15000000E-01

0.15000

PARAMETER HIGHER BOUNDS:

0.5000000QE+01

PARAME

TER

J.5000¢

inpe: 12

REORDERED AS...:. 1 2

RECRDERED PARAMETERS:

0.15000000E-21

*®ONLD

e
—

WWNoOWV Ewi =0

(I EE RS

FUNCTI
FUNC.
GRAD.

T
4

1

<

TR (

N

£-C0

ON
EVAL
NOR

0.15000

{DER=0) OR iLZ

INITIAL X(I)

0.546171€-01
0.174026E+00
0.426534E+00

F 3

-533E+04
.209E-+08
LUUZE+02
.217E+00
.953E-02
. 124E-02
. 140E-03
.352E-04
.273E-04
.273€E-04

QOWWNOWN Zwihy —
OCQUULUOOLOOLO

LE R RJ

NVYEAGEMNCE
2.2725450-C
S 10
0.103953E+9
FINAL (D)

D.445125E-01
0.201218E+00

LD VI0PT=Y 2ASE
< iP= 1
: IJER:= i
sz 4
$:TZ-04  0.10000000E+J2

C2iZ+00 0.17500000E+C3

CI2Z+01 0.10000000E+CU
T4
C2i2+00 0.17500000E+03

SnC (IDER=7V) CALLED:

(I

J.700E+04

2.384E+03

2.560E+03

oF COSMAX

0.981E+0Q0

-.323E-04 0.393E+00
3.Z205E+04 0.396E+00
2.<S46E+02 0.548E+400
2.210E-00 0.38B4E-0Q0
2.329E-02 0.683E+00
C.T10E-02 0.592E+00
2.°3%2-03 0.28u4€E+00
2.79S%E-05 0.370E+00
<.379E£-05 0.37CE.Q0
-

< JARIABILITY J

1

LVOOOLOOOOLOW

o

0.39953397£~05

0.10000000E+01

0.1000CI00E~CS

L]

VAR

.159E+02
.159E+02
.159E+02
L H4TE402
1238402
.121E+98
.135852+02
L3225+
.269E+01

.26Gu31E.01

sAAD. EVALS 3
z  COSMAX 0.36%673E+00
2(1) G(I)
. 1312405 -2.103E+02

o

J.U0VESO 3

L10Cz +01

=
{

[0}

(4N

19



ramon P = >3

TSl e e b <o

Lcocumentallln

15 3104E-90 1.333€.03 5.106E.9T
Vopgeer e el
: 3
2 1)L RTNE-TD
i 2 =).36018-"1 2. 430iE-0d
caL RES SRES.ZIAR (SO ] 1,20 (SR bl (i,4 AT

.J0CU0UE-J0 2.000000z-00 9.10032
.J00000E+50 Q.J0C000E+J0 0.10000CEV!
.300000£-00 J.20000CE+30 0.100000€.3!
.000000E+00 2.2J00000E+20 0.10000CE-2!

3. 11T37UE-C3 ). 102E-22 J.367317£-03 0.1!92923E-33 0.J00000E.00
0.123763E003 -J.4S3E-94 -J.355494%-2u Q,23243B8E-33 .300000E.J0
3.135386€+03 ~0.625E-22 =2.460055E-03 0.4!4552E-3) J.J00000£-00
0.129949€+03 -0.310€-32 -0.238365E-32 0.503494E-33 J.J00000E .00
0.1008 37493 LETIE-J2  2.273021E-02 0.3451146E-03 0.200000£-00 .J00000E+0C 0.000000£+20 9.100000Z
T40456E.02 OJ.TUQUBBE.V2 -0.293E-22 -9.402856E-92 9.131096£-32 0.J00000E.20 .30UN00E+00 0.J00000€-00 9.100920€~
.S40326E+02 0.540842£+02 -0.154E£-02 -0.285657E-32 0.192423€-02 0.000000E+30 90.000000E£+00 9.00000€£-30 9.1000C0
1gu512E402 2.3985128.92 J1IUE-J4 -0.2900825-0¢ 0.282w3BE-J2 0.200000£-20 J.300000E.00 0.000000€+00 0.100000E-J!
L297439E402  0.297431Ee692 L313€-93 3.273183E-02 0.313562£-J2 0.000000€-900 ).0C0000£+90 9.J00000E+90 0.100000E-V1
229204E.Q2 0.229341E-02 290£-0) 0.126468E-02 0.508494E-02 0.J00000E.00 9.900000£.00 0.000000£-00 0.100000E-31
1824526+02 2.182u50€.02 LQUUE-J3  J.133812£-02 0.393147E-02 0.20000GE+00 3.J00000E-00 7.000000E+J0 0.100C0CE-3!
149123E«02 0.1489106E+32 170€-02 D.11397%E-01 0.131095E-31 J.J00000E-00 J.J000N0E.CO 3.00000CE+00 J.7i0CJ0JE-V:
128457€402 0.125430E.02 L206E-02 0.164526E-01 0.19232)£-01 0.000000£-00 0.000000E.00 J.000000£+00
198196E«02 0.108159E+02 297€-03 -0.2654026-32 0.232438E-01 0.000000£.30 2.JU0CO0E«J0 0.000000E-00
J58233E.01 0.952311E.01 L228E-33  3.239362£-32 0.313S62€-01 9.000000£.30 3.J00000€+30 0.J000COE-J0
387S20E.01  0.357203E.01 L317£-92  0.369809E-01 0.508494£-01 J.000000€.00 9.300000€-30 0.900000€-30
31TI0E.01 D.741388E.0! L109€-92 -J.139169E-01 0.393147€-31  0.000000£-00 3.500000€£+00 0.J000C0€+00 0.100000E-J}
24727€+01 0.726572E+01 0.156E-02 0.218211€-01 0.131096€-00 0.2J00C00E-00 9.2300000£.00 0.900000£-00 0.100000E.0"
31287E+d1 0.631324E«Q1  J.163E£-02 0.239075E-9" 0.192423€£.00 0.700000€-00 9.900000E+00 9.000000£.30 0.100000E 2!

[

wovwuo

]
oo

]
CLOUOLOVOUO

Ve LCLLCRLLuOUULUUC LOLU W

$
1
k]
3
3
v
1
2
3
4
2
L]
7
8
)

)
*v IMYERR: 0.14U57551E-02

CORRELATION MATRIX

1 0.1000E.0)

2 9.7135€+00 0.1000€.3)

1 -1.1947£+00 -0.3150€+00 0.1000E.O!

vepanM_LUL. STU_ERRCR  REL_ZRROR t EAROR **
Y 9.1000E-01 0.2097E-26 0.2097E-J¢ J.2097£-02
2 ).2u00E.00 2.6644E-0S 0.3322E-04 3.3322€-02
3 ).Z000E.03  3.222TE-95 2. V114ELDT DL IVIUE-OS
vesssean Doy g eeesecen TEST £XAMPLE ((OPTz1) ZASE)
PARAMETEN IAME FINAL SOLUTION RESISTIVITY  LAYER DEPTH
STuMAl 1 0.10000076E-01 13.99999237E.02

: )

¢ S13MAC 2) 0.20001782E-00 2 3.49995546E+01

5 THIZKC 1) 0.19999973E+93 1 2.19999973E+03
4 SULFT = 0.10000000€.01
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Appendix 3.-- Source code availability and listing

Source Code Availability

The current version of the source code may be obtained by
writing directly to the author*, 3 magnetic tape copy can
be sent to requestors to be copied and returned. This
method of releasing the source code was selected in order to

satisfy requests for the latest (e.g., possibly wupdated)

version. [The attached listing does not include the
adaptive nonlinear least-squares algorithm (Dennis and
others, 1979) due to its length; however, the complete

algorithm is available on the distributed tape.]

The magnetic tape is usually recorded 1in the following

mode (unless requested otherwise):

Industry compatible: 9-track, standard ANSI-labeled,
ASCII-mode, odd-parity, 800-bpi density, 80-character
card-image records (blocked 50-card images, or
4000-characters, per physical block), and contained on

a file named "NLSTCO.VAX".

* present address is:

U.S. Geological Survey

Mail Stop 964

Box 25046, Denver Federal Center
Denver, CO 80225
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Source Listing

The attached subproyrams are listea in tne

00000010
00000170
00000460
00000590
00000820
00002120
00003170
00003520
00008610
00008650
00009500
00010070
00010230
00010400
00010740
00010840
00017130
000181390
00018780
00019270
00019400
00019770
00020180
00021380
00021600
00025190
00025530
00025610
00025340
00026740
00026850
00031420
00032970
00040050
00044050
00048210
00049100
00049470
00050050
00055970
00053270
00058700
00053020
00053330
00064440
00065090
00066380

{MAIN PROGRAM]

REAL FUNCTION :ZilCP
COMPLEX FUNCTION Fliin
SUBROUTINE RECUR
SUBROUTINE MARC_TRANS

ZLolr

FTOOt

SUBROUTINE MARQ_ TRANS_:LJCF_SUBZ

SUBROUTINE X2ARES
SUBROUTINE NAMELIST
SUBROUTINE DUMYPCOZ:
SUBROUTINE SIGSUBENC
SUBROUTINE CPUTIME
SUBROUTINE DECOCeIX
SUBROUTINE DECCDEX
SUBROUTINE ERRMSG
SUBROUTINE MINMAX
SUBROUTINE NLSOL
SUBROQUTINE NLITR
SUBROUTINE INTRAN
SUBROUTINE CALCR
SUBROUTINE NONBLANK
SUBROUTINE PROCINFO
REAL FUNCTION RFLAGS
SUBROUTINE SPLINI
SUBROUTINE SPOINT
REAL®*4 FUNCTION SQJ?
SUBROUTINE WARN

REAL FUNCTION ASINH
FUNCTION ERF
FUNCTION ERFINV
INTEGER FUNCTION L2T
SUBROUTINE NL2SOL
SUBROUTINE NL2SNOQ
SUBROUTINE NL2ITR
SUBROUTINE ASSESS
SUBROUTINE COVCLC
SUBROUTINE DFAULT
REAL FUNCTION DCTPRC
SUBROUTINE OUPDAT
SUBROUTINE GQTSTP
SUBROUTINE ITSMRY
SUBROUTINE LINVRT
SUBROUTINE LITYMU
SUBROUTINE LIVMUL
SUBROUTINE LMSTEP
SUBROUTINE LSQRT
REAL FUNCTION L3VMIN
SUBROUTINE LTSCAR

“age

<
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00067240 3SUBROUTINE PAAZHK
00069160 SUBROUTINE JAPPLY
00070060 SUBROUTINE GQAFACT
00072450 SUBROUTINE RPTMUL
00073200 SUBROUTINE 3LJPDT
0007382C SUBROUTINE 3LvMUL
00074280 LOGICAL FUNCTION 3TCPX
© 00074510 SUBROUTINE VAXPY
00074640 SUBROUTINE VCCPY
00074770 SUBROUTINE VSCCPY
00074900 REAL FUNCTION V2NORM
00075450 INTEGER FUNCTION IMDCON
00075620 REAL FUNCTION IMDCON
00076660 REAL FUNCTION RLAGFO
00079050 REAL FUNCTION RLAGF?
00081410 FUNCTION TCHES

C (NLSTCO}: 'NLSOL'-INVERSION OF TRANSIENT SOUNDINGS FOR {3/5/82}
C A COINCIDENT LOOP SYSTEM OF RADIUS A>0.
o
C** VAX-11/780 VERSION
c
C--BY W.L.ANDERSON, U.S. GEOLOGICAL SURVEY, DENVER, COLORADO.
C
c
EXTERNAL MARQ_TRANS_ELOOP FCODE,DUMYPCODE,
1 MARQ TRANS ETOOP sSUBZ,SITSUBEND
CALL SETTIME -
CALL NLSOL(MARQ_TRANS_ELOOP_FCODE, DUMYPCODE,
' MARQ_TRANS ELOOP_SUBZ,SIGSUBEND)
CALL CPUTIME(6,167
CALL EXIT
END
REAL FUNCTION ELOOP(B2)
C~~COSINE-TRANSFORM KERNEL FOR COINCIDENT LOOP WITH
C A>0,R=0, AND Z=0.0.
o
REAL SIG(10),H(10),2Z
COMPLEX ZAC2,K2(10),KS1, ZFLD
COMMON/MODEL/K2,KS1,H,Z,A,R,HMAX, M
COMMON/PASS/ZAC2,ANORM,SIG,BO,BM,SIG1,EPS
COMMON/SPLN/XS (200),YS(200),AS5(200),85(200),25(200),NS, ISPLN
EXTERNAL F3ZH
B=SQRT(B2)
IF(B.LT.BO) GO TO 3
IF(B.GT.BM) GO TO 4
IF(ISPLN.EQ.O) GO TO 10
C--ISPLN=1 (OCNB<12 OPTION) INTERPOLATE PRE-SPLINEZ FREG. FUNCTION
CALL SPOINT(NS,XS,YS,AS,BS,CS,3,ELO0P)
RETURN
10 Fz(B/A)**2/(39.47841T762E-T*SIG1)
KS1=CMPLX(0.G,~7.895083523E-6%F)
DO 1 I=z1,M
1 K2(I)=KS1*CMPLX(SIG(I),C.0)
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00000010
00000020
000003C30
00000040
00000050
00000060
00000070
00000080
00000090
00000100
00000110
30000120
00000130
00000140
00000150
00000160
00000170
00000180
00000130
00000200
00000210
00000220
00000230
00000240
00000250
C0000260
00000270
00000280
00000290
00000330
00000310
00000320
00000330
00000340
00000350
00000360
00000370
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ZFLD=ZAC2*SQJ1(ANORM,F3ZH,EPS,LL) + 1.0
1LOOP=REAL(ZFLD)
SETURN
$L00P=1.0
SETURN
4 :200P=0.0
RETURN
IND
COMPLeX FUNCTION F3ZH(X)

[

SCALED BY AMAX STORED IN COMMON/MODEL/

OOyt

COMPLEX Z1,20,K2(10),KS1,HALF

REAL H(10),2
COMMON/MODEL/K2,KS1,H,Z,A, R, HMAX, M
DATA HALF/(0.5,0.0)/

T=X/HMAX

CALL RECUR(Y, Z1,20)
F3ZH=21/(20+21)-HALF

RETURN

END

SUBROUTINE RECUR(Y,Z1,20)

Y(=X/HMAX) AND MODEL PARAMETERS IN COMMON/MODEL/

O a0

REAL H(10),2
COMPLEX 21,20,K2(10),KS1,0NE, 2Z,X2,U
COMMON/MODEL/K2,KS1,H,Z,A,R,HMAX, M
CATA ONE/(1.0,0.0)7
X2=CMPLX(Y*Y,0.0)
20=KS1/CMPLX(Y,0.0)
21=KS1/CSQRT(X2-K2(M))
IF(M.EQ. 1) GO TO 20
J=M-1

10 U=CSQRT(X2~-£2(J))
Z2zKS1/U
UzCEXP(CMPLX(-2.0%H(J),0.0)%U)
J=(ONE=-U)/(ONE+U)
21=2Z2%((21+22%U)/(22+21%0))
IF(J.EQ.1) GO TO 20
J=J-1
GO TO 10

20 RETURN
END

SUBRGUTINE MARQ_TRANS_ELOOP_FCODE(Y,x,8,PRNT,F,IN,IDER)

C--FUNCT. EVAL. FOR 'NL3TCOT
)

C--PARAMETERS--

OBSERVED INDEPENDENT VARIABLE ARRAY (DIM.

"

NT= WORK AND PRINT ARRAY (DIM. 5)

aAOOano

= OBSERVATION NC. TO EVAL. F (1<zIN<=N)
Ei= 0 IF ANALYTIC DERIVATIVES ARE USED LATER

ek T O Q)

<

-~KCANEL FOR HANKEL TRANSFORM IN CURLOOP WHEN R=zD.0 AND Z:0.0

Y= OBSERVED DEPENDENT VARIABLE ARKAY (DIM. N)
CURRENT PARAMETER ARRAY ESTIMATES (DIM. K)

QUTPUT FUNCTION VALUE tVAL. FOR GIVEN Y,X,B AT

-~BACKWARD RECURRENCE FOR COMPLEX IMPEDANCES 21,20 GIVEN ARGUMENT

JBS. IN

ZALLED)

00000 380
003500390
00600400
00000410
00000420
000004 30
Q0800440
00C00450
00300400
00000470
00000480
00000490
00000500
00000510
00000520
00000530
00000540
00000550
00000560
0000057¢C
00000530
00000550
00000600
00000610
00000620
00000630
00000640
00000650
00000600
00000670
00000680
000006930
00000700
000600710
00000720
00000730
00600740
00000750
00000760
00000770
00000730
00000790
000003800
00000810
0000082C
00000830
00000840
00000850
00000860
00000872
00000830
00000830
00000900
00000910
00000920
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[ 1 IF ESTIMATED CERIVATIVES USED ORLY (PCODE NOT CALLiD) 00000930
c [NOTE: CURRENTLY ONLY IDER=1 CAN BE USiED; ICER=C MAY 3E ADDED LATER] 00000940
c 00000950
COMPLEX K2(10),KS\,CH,ZA,ZAC2 00000960
REAL Y(1),X(SOO,S),S(I),PRNT(S),SIG(\O),H(\C),DER\E), 00000970
1 SSAVE(EO),HE(ZOO),APPRES(SOO) 00000980
EXTERNAL ELOOP 00000690
CCMMON/TCOM/T(500), VSAVE (500) 00001000
COMMON/PASS/ZACZ,ANORM,SIG,BO,BM,SIG1,&?S 00001010
COMMON/FPASS/AA,TMIN,TMAX,TO,TM,DB.BMTEST, 00001020
. M1,M21,M2,JSPLN,NN,IFIRST,IOPT 00001030
COHMON/SPLN/XS(?OO),YS(ZOO).AS(?OO),BS(ZOO),CS(?GO).NS,ISPLN 00001040
COMMON/MODEL/KE,KS\,H,Z,A,R,HMAX,H 00001050
DATA DER/Z'0.0/,C2/.73092\017/,THRESH/.li-b/ 00001060
DATA SQPI/1.772“539/,XMUO/1.2566371E-6/ 00001070
IF(IN.GT.1.0R.M.EQ.1) GO TO 20 00001080
DO 10 J=2,M 00001090
IF(B(J).EQ.B(J=-1)) CALL ERARMSG ( 'SOME SIG(J)=3IG(J=1)", 4,06,106) 00001100
10 CONTINUE 00001110
20 DO 30 J=1,5 00001120
30 PRNT(J)=X(IN,J) 00001130
IF(IN.GT.Y) GO TO 3800 00001140
IF(IDER.EQ.1) GO TO 3001 00001150
35 SiG1=B(1) 00001160
HMAX=A 00001170
IF(M.EQ.1) GO TO 45 00001180
DO 40 J=1 M} 00001190
H(J)=B(M+d) 00001200
40 SiG(J)=B(J) 00001210
CALL MINMAX(H,MY,HMIN, HMAX) 00001220
45 SIG(M)=B(M) 00001230
ANORM=A/HMAX 00001240
ZAC2=ANORM/C2 00001250
TCON=6.28318531E-T*SIG1 *AA 00001260
IF(JSPLN.EQ.O) GG TO 49 00001270
C--GET PRE-SPLINED FREQ FUNCTION (O<KNB<12 OPTION) 00001280
MS=0 00001290
TEM=B80/DB 00001300
ISPLN=0 00001310
4b TEM=TEM®*DB 00001320
IF(TEM.GE.BMTEST) GO TO 47 00001330
MS=MS+1 00001340
IF(MS.GT.200) CALL ERRMSG('SPLINED MS>200 IN FCODE',3,6,10) 00001350
OLODX=XS(MS) 00001360
XS (MS)=TEM 00001370
OLDY=YS(MS) 00001383
YS(MS) =t LOOP(TEM®*TEM) 00001390
< 00001400
C--APPLY THE 'THRESH TEST' TO SEE IF REST OF PREVIOUS CURVE CAN Bt 00001410
C USED TO SAVE RECOMPUTING REST OF FREQ RESPONSE. (NCT: THAT THE 00001420
C VERY FIRST CURVE (I.E., WHEN IFIRST=1) WILL FALL-THRU ALL IF 0000143C
C TESTS AND ©STABLISH A NEW 'PREV CURVE' FOR SUBSEQUENT TESTS.) 00001440
C--BEGIN 'THRESH TEST': 00001450
IF(TEM.GE.1.0) THEN 00001460
IF(TEM.EQ.OLDX) THEN 00001470
t——
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AL ocumeniatllini

NE.S.0, THEN
(45(MS)-0LDY:/0LZY) . LT THRESH) THEN

N

C
GO TC sc
47 NS=MS
CALL SPL:N\(NS,Q.0,XS,YS,AS,BS,CS,O.DER,T,W?}
ISPLN=)
49 TO=.5%TMIN/TCON
TM=TMAX/TZON
NEW =)
IF(IFIRST.EQ. 1) IWARN=0
TRANSL=1.230
DO 70 I=1,NN
T(I)=£(I,1)/TCON
C-=GET TRANSIINT IMPULSE RESPONSE VIA LAGGED CONVOLUTICON IN TIME.
TRANS:.63061977‘RFLAGS(0,ELOOP,EPS,TO,TM,T(I),NEW)
Newz=2
C--1F CALC.TRANS TOO NOISY, THEN FORCE TRANS=TRANSL; THIS SHOULD NOT
C OCCUR WITH THE USUAL TIME RANGE USED WITH MOST FIELD EQUIPMENT.
IF(TRANS.LT.0.0.0R.TRANS.GT.TRANSL) THEN
TRANS=TRANSL
IF(IWAARN.EQ.Q) THEN
InARN=?
CAL_ WAAN('NOISE IN CALC. TRANS DETECTED.',G,0,106,%*7Y)
INDIF
ENDIF
A TRANSL=T3ANS
VSAVE (I)=TRANS
C--I1F IOPT=z1, THEN CCNVERT COMPUTED "TRANS" TC "APPRES"
IF(IOPT.2Q. 1) THEN
CALL XZARES(1.29552377*T(I)*TRANS, X2)
IF(XZ2..£.0.0) THEN
APPRES(I)=1./51G)
ELSt
APPRES(I)=3.5/(3IG1*7(I)%*Xe)
ENDIF
ENDIF
70 CONTINUE
IF(IDER.23.0) 30 TC 000
IFI3ST=0
DO 30 ¢=1,M2)
30 BSAVe(v:=3(J)
C--GET PRE-SPLINED THRANSIENT
600 IF(IOPT.23.0) THEN
F=3(MZ;*WSAVE(IN}/SIGY
ELSE
F=3(MZz, *APPRZ3(IN)
ENDIF
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20001430
20001490
00001500
00001510
20001520
00001530
20001540
00001550
30001500
00001570
00001580
00001530
000010600
30001610
00001620
00001630
00001640
00001650
00001660
000010670
00001680
00001690
00001700
00001710
00001720
00001730
00001740
00001750
00001760
00001770
1300017890
00001790
00001800
00001310
00001820
00001830
00001840
00001850
00001860
20001870
00001880
00001890
00001300
00001910
00001320
00001530
00001340
00001950
00001300
00001570
00001380
20001390
00002000
00002010
30002020
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300

RETURN
IF(IDER.2G.0) 3O TS 0200

C-~-IDER=Y EST.DER.OPTION

300

30¢

IF(IFIRST.£Q.1) GG 7O 35
D0 302 J=1,M21
IF(B(J).NE.BSAVE(J)) GO TO 35
CONTINUE
GO TO 0dd
eND
SUBROUTINE MARQ TRANS_ELOOP SUBZ(Y,X,S,PRNT,NPRNT,H,TITLE,lJUT)

—- INITIALIZATION ROUTINE TCALLED-ONCE)

p
- suBZ IS CALLED BY NLSOL AFTER THE DATA Y(I),X(I,5) ARE READ.
¢ SUBZ CHECKS FOR DATA ERRORS, READS ADDITIONAL SINIT
c PARAMETERS, AND LOADS SOME CONSTANTS IN COMMON STORAGE...
o
C--PARAMETERS--
o Y,X,B,PRNT SAME AS IN SUBROUTINE FCODE.
z NPRNT- CONTROL PARAMETERS TO USE PRNT(NPRNT) ARRAY
c NPRNT REPRESENTS THE NO. X(I,NPRNT) VALUES
z N= NO. OBSEARVATIONS GIVEN IN Y(N), X(N,5)
o TITLE: ALPHA TITLE ARRAY READ IN BY PGM IMSLMC.
c 10UT= 1 IF UNIT 6 AND 16 PRINT FILES USED
c 0 IF ONLY UNIT 6 PRINT FILE USED.
o
COMPLEX K2(10),KS1,C4,ZA,ZAC2
CHARACTER*80 TITLE
CHARACTER#*9 OPT(0:1)
REAL Y(1),X(500,5),B(1),PRNT(1),SIG(10),H(10)
COMMON/PASS/ ZAC2, ANORM,SIG,BO,BM,SIGY,EPS
COMMON/FPASS/AA, TMIN, TMAX,TO,TM, DB, BMTEST,

& M1,M21,M2,JSPLN, NN, IFIRST, IOPT
COMMON/SPLN/FILL(1000),NS, ISPLN
COMMON/MODEL/K2,KS1,H4,2,A, R, HMAX M

cex NAMELIST/INIT/MM,A,Z,EPS,BO,BM,NB
COMMON/NAME LIST/FILLS(65),MM,FILLS2(4) ,EPS_,
1 FILLER(303T),IOPT ,FILL3,NB,BO_,PARM(4),BM JA_ FILLZ
DATA ISUBZ/0/ - - -
DATA OPT/'TRANSIENT','APPRES'/
IF(ISUBZ.NE.O) GO TO 10
C--PRESET

ISUBZ=1

MM=1

Rr=0.0

2=0.0

A 0.0

80 =.001

BM =.1Eb

NB=6

tEPS =.1E-3

10PT =0
Ce#Q READ(5,INIT)
10 CALL NAMELIST(S,'SINIT',*11)

Mz=MM
IOPT=I0PT_
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00C0203C
00052040
00802050
00522060
00002070
00602080
00002090
30802100
00082116
00802120
00002130
00002140
00002150
00002160
00002170
00002130
00002190
00002200
00002210
00002220
00002230
00002240
00002250
00002260
00002270
00002280
00002290
00002300
00002310
00002320
00002330
00002340
00002350
000023690
00002370
00002380
00002390
00002400
00002410
00002420
00002430
00002440
00002450
00002460
00002470
00062480
00002450
00002500
00002510
00002520
00002530
00002540
00002550
00002560
000025790
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P

tn

PS=if
02B0_ -
B

X O

=0 0w

E
5M
A=
CALD NCNBLANK(TITLZ,NCNBLK)
#RITE(0,20) TITL:
FORMAT ("1 {NLSTCO}:',5x,ACNCNBLK>/)
IF(IOUT.:Q.1) WRITE(16,20) TITLE
WRITE(0,30) MM,A,EPS,50,3M,NB,IOPT
IF(ICUT.2Q.1) WRITE(16, 30) MM,A,:PS,BO,BM,NB,IQPT
30 FORMAT(' MM=',I3,12X,' A=',E13.6,4X, 'EPS=" £13.06,
& ' BO=',213.b,2X,'BM=",213.6,4X, "'NB=z",13/" IOPT=',13;
--TEST $INIT PARMS
IF(MM.LT.1.0R.MM.GT.10.0R.A.LE.0.0.OR.NB.LT.0.0R.
& BM.LE.30.0R.BO.LE.0.0.0R.IOPT.LT.0.0R.IOPT.GT. 1)
& CALL ERRMSG('SOME BINIT PAAMS OUT OF RANGE.',6,6,10)
C-~TEST X(I, ) DATA BEFORE PROCEEDING
DG 40 1:=2,N
TE(X(I, 1) LLE.X(I=1, V). 0R.X(I,1).LE.0.0)
& CALL EARMSG('SOME X(I,1)<=0.0 OR NOT INCREASING.' 7,c,16)
40 CONTINUE
C--PRESET SOME GLOBAL CONSTANTS
IFIRST=1
0C I=1,400
FILL(I)=0.0
ENDDO
NN=N
AA=A®p
ZA=CMPLX(A,0.0)
TMIN=X(1,1)
TMAX=X (N, 1)
ISPLN=0
JSPLN=O
IF(NB.GT.0.AND.NB.LT.12) JSPLN=1
IF(JSPLN.EQ.1) THEN
DB=EXP(2.30258509/FLOAT(NB))
BMTEST=0.5%(BM+BM*DB)
ENDIF
ARITE(6,50)
IF(IOUT.EQ.1) WRITE(16,50)
50 FORMAT(,///' PARAMETER ORDER--'/)
M1z=MM-1
M21:z2¥MM-1
M2=M21+1
WRITE(6,110) (I,I,I=1,MM)
IF(IOUT.2Q.1) WRITE(16,110) (I,I,1=1,MM)
V10 FORMAT(SX,13,6X,6HSIGMA(,I3,1H))
IF(MM.EC. 1) GO TO 132
DG 120 I=1,M
J MM+
IF(IOUT.2Q.1) WRITE(16,130) J,1
120 WRITE(6,130) J,1I

ny
[}

130 FORMAT(SX,I3,0X,°HTHICK(,I3,IH))
132 WRITE(D,137) M2,M2,0PT(IQPT)
131 FORMAT(5X,13,10X,'8("',I3,') SHIFT PARAMETER IN B(2*MM)*' 4)
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000Cz54¢C
0000c53¢C
000C260C
0000z61C
0000c262C
0000253C
00002640
00002650
0000z6060C
0000z267C
20002680
00002690
00002700
00062710
2000272¢C
00002730
00002740
00002750
00002760
000062770
00002730
20002790
20002800
00002510
00002820
00002330
00002340
00002850
00002860
00002870
00002880
00002890
00002900
00002910
20002920
30002930
00002940
00002950
00002900
0002970
00002530
00002990
000G 3000
00003010
00003020
20003030
000033540
00003050
20003:060
50003070
00003080
30003090
50003100
30003110
30003120
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SF(IOUT.EQ. 1) WRITE(10,131) #2,M2,0PT{I0PT} 06503130

NPRNT =2 00C0314d

. ReTURN 00003150
- END 00003160
SUBROUTINE X2ARES(SO,X2) 20603170

---COMPUTE X2 USED IN APPARENT RESISTIVITY (APPRES) CONVERSICH. 00003180

¢ TZEF: RAICHE AND SPIES (1982, P.54-35) GEOPHYSICS, V.do, N.%. 00003158

- c $060320¢
C  JSt 30=z(V/I)*TIMECIN SEC.)/{A%4_ 45460624k -0) IF CONVERTING ™¥sZ" DUATA 00C0 3210

c TO "APPRES" FORM. 00003220

¢ JSE 5021.29552377*T(NORMALIZED TIME)*TRANS IN IOPT=1 CASE ~hiN 00603230

c CONVERTING COMPUTED "TRANS" TO "APPRES" FORM. 00603240

— c 00003250
¢ NOTE: X2<0.0 IS RETURNED WHEN AND IF X1>5.69 IN THE RAICHE AND 00003260

c SPIES ALGORITHM (SEE P.55, AFTER EQ. (11)). FOR NORM TIME 00003270

c AND WHEN X2=0, APPRES=1./SIG} SHOULD BE USED. 00003280

; ¢ (CORRECT CONST 925.90217 CONFIRMED BY B.SPIES) 00003290
~ IF(SO.GE.O0.13) THEN 00003300
X220.0 00003310

RETURN 00003320

ENDIF 00003330

- Y0=S0** . 666066667 00003340
%12 (((({((110000.*Y0+12360.90299)*Y0+ 00003350

' 3379.08752)*Y0+925.90217)*Y0+ 00003360

2 255.84635)%Y0+71.89746)*Y0+ 00003370

3 20.88351)%Y0+6.49229)*Y0+ 00003380

_ 4 2.38095)%Y0+1.70998)%*2 00003390
X1=Y0%X1 00003400

IF(X1.LE.Y.4) THEN 00003410

X2=X1 00003420

ELSE IF(X1.GT.1.4.AND.X1.LE.2.8) THEN 00003430

- X22X1+0.001635%X1#%4 892 00003440
ELSE IF(X1.GT.2.8.AND.X1.LE.5.69) THEN 00003450

X2:X140.0040189X 1424 01364 00003460

ELSE 00003470

X2:0.0 00003480

ENDIF 00003490

RETURN 00003500

END 00003510

SUBROUTINE NAMELIST(IUNIT,NAME,*) 00003520

“ . c . 00003530
¢ (NAMELIST INPUT ON VAX-11/780} VIA "CALL NAMELIST" {VERSION: 12/10/80}00003540

c 00003550

Co-A SIMULATED 'NAMELIST/NAME/' PROCESSOR FOR VAX-11 FORTRAN-TT 7O 00003560

¢ IMPLEMENT "CALL NAMELIST(IUNIT,'SNAME', %EOF)" ON VAX, WH.CH 0000357C

‘ ¢ IS SIMILAR TO "READ(IUNIT,NAME ,END=EOF)" ON MCST LARGE SYSTIMS. 00003580
c 00003590

C_-BY W.L.ANDEASON, U.S. GEOLOGICAL SURVEY, DENVER, COLORADO. 00003600

. C 00003610

F-_THIS IS A SUBSET OF THE ACTUAL NAMELIST/NAME/ AVAILABLE oM 00003620

¢ MOST LARGE MAIN-FRAME SYSTEMS. CURRENT OPTIONS ARE: 00003630

C 00003640

c (1) ALL VARNAM'S ARE RESTRICTED TCO V' TO © CHAR'S (ALP,NUM, ANC ‘_') 00003650

c BUT MUST BEGIN WITH AN ALP CHAR (E.G., A3_, BVAR, C 2, I7¢.) 00003660

C (2) ONLY VARIABLE TYPES REAL®4 *8 (NAMTYP=1) AND INTEGER*2 *u 20003676
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C (NAMTYP=0). Stz C==== LXAMPLt STATEMtNT3S FOR NAMTYP BetiOW =====., 00003040
C {NOTE: COMPLEX,LOGICAL, OR CHARACTIR VARIABLE TYPES ARE "NOT" 00003630
C CODED IN THIS VERSION.} 00003700
C  (3) MAX. 60 VARNAM'S ALLOWED IN NAMELIST (FOR ALL '"SNAMES' USeD). 00003710
C (4) MAX. NUMBER FIELD (FLOAT OR FIXED) I3 20 CHAR wIDE, WHERE 000037290
C BLANK CHAR'S ARE IGNORED, AND TYPE CTCONVERSION IS AUTCMATIC. 00003730
c fLOAT NUMBERS WITH OPTIONAL E+XX CR DJ-XX AND WITH OR WITHOUT '.' 030003740
C IN THE MANTISSA IS ALLOWED (E.G., 123E~3, .323C+02, ~3.14, £7C.).0000375C
C «5) PARTIAL ARRAY'S ALLOWED; E.G., A(3131=25.1", 3000375¢C
c AND B=1,3.2,... 00003770
C (6) REPEAT FACTORS ALLOWED; E.G., C=2%"1,3,.. 00003780
C (7)) ONLY 1-DIM ARRAYS ALLOWED WITH MAX SIZE 39999. 00003790
C (8) THE NAMELIST '$SNAME' MUST BE 2 TO 7 CHAR'S, AND MUST BEGIN WITH 00003800
c A "$" CHAR (E.G., '$P', '"SPARMS', £TC.),; ALSC, THE FIRST CHAR INO0OO03810
c IFILE MAY BEGIN IN COL. ) BUT LESS THAN COL. 72 (BUFFER IS 80). 000033820
C LINES IN IFILE MAY Bt CONTINUED TC CTCL. Y ON NEXT LINE, AND 00003830
c TERMINATE THE NAMELIST BY "S[END])"--THE "END" I3 OPTIONAL. E.G., 00003840
c 00003850
C SPARMS A=1,B=2.3,7%1,C(3)=-.123E-10, 000038060
c D=1800, E=5%20SEND 00003870
c SNEXNAM F=123, G=-10,C(2)=15.02 § 00003830
C ...END-OF-IFILE... 00003890
C (9) ABOUT 98% OF ALL THE POSSIBLE ERRORS ARE DETECTED AND AN 00003900
c ERROR MESSAGE IS PRINTED ON UNIT 06, FOLLOWED BY CALL EXIT. 00003910
c {NOTE: WATCH OUT FOR THE REMAINING 2% UNDETECTED ERRGRS!} 00003920
C 00003930
C-~SUBROUTINES CALLED: 00003940
c 00003950
C DECODEIX, DECODEX, AND NONBLANK. 00003960
c 00003970
C--USAGE: 00003980
c 00003990
C 1. MODIFY FILE 'INCLNAMES.FOR' AS REQUIRED (USE ANY EDITCR). 00004000
o (SEE C=z==z= EXAMPLE STATEMENTS BELCW ===z:=.) 00004010
C 2. RECOMPILE SUBROUTINE 'NAMELIST' wWwITE THE OtSIREC INCLNAMES.FOR. 00004020
C 3. IN USERS CALLING PROGRAM, USE: 00004030
c CALL NAMELIST(IUNIT, 'SNAME',®N) -<~ON VAX, WHERE N=t£.O.F RETURN 00004040
C STATEMENT LABEL. THIS SIMULATES ON VAX: 00004050
C ‘READ(IUNIT,NAME ,END=N)' ON SYSTEMS WITH NAMELIST/NAME/... 00004000
c 00004070
CE N IR R RN SRR RN RO RPN AR R AR NN R NN AN NN R R RO R AN RN N ARR RO RRANRRANR SRR R RRS200004080
C 00004090

CHARACTER® (") NAME 00004100

CHARACTER®Y C(u47),BUFI 00004110

CHARACTER™6 VARNAM 00004120

CHARACTER®20 NUMFLD 000041 30

CHARACTER®*80 BUF 00004140
C 00004150
Cssszssss===sz=2=z=zz=2333:3x233Z2=3==2323332Z323z33=33sxs33333333:3:333:::33:3300004100
C=z THE USER MUST CHANGE THE FOLLOWING STATEMENTS 7COR THE SPECIFIC 00004170
C= NAMELIST VARIABLES DESIRED (E.G., USE TECO OR DT, £TC.)===2::2::00004180
C==z DIMENSION NO NAM VARIABLES TO AGR:t WITH CHANGED DATA STATEMENTS00004130
C=z=z - 00004200
Cz==0ON VAX USE THE FOLLOWING INCLUDE STATEMENT (CPTIONALLY, JSt /LIST): 00004210
Czz 00004220




|
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[
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CR/NCLIST!

S=zszszs=s=zszs=zszzssss==2zzz=33 (NCLNAMY:.FT
NAMELIST ==zzzszz=z2=zz3:z=:

FOR U3t IN ZALL

-

Page 4o

00Cl4c 0
00004240

tz=szz=zzzz=z=z=zxzzzzzzz22222:22222=000C4253C

22x22:x:00004200

C NCHMALLY, ONE SHOULD COPY '"INCLNAMVX.FT' TZ 'INCLNAMES.FT'; THEN 00004279
C eDIT 'INCLNAMES.FT' A3 DESIRED 722 JStRS ZALL NAMELIST. NOTE THAT 00004230
C ONE MUST RECOMPILE 'NAMELIST.FT' AITH USt23S CTALLING PRCGRAM, 000042502
C AHERE 'NAMELIST.FT' CONTAINS TH:z FCLLOWING STATEIMENT: 00004 3GC
. 00004310
c iNCLUDE 'INCLNAMES.FT/LIST' 00004320
C::::::::::::::=:==:::=::::::::=::::::::::::::::::::::::::::::::::::::::00004330
C 00004 340

CRABRAFARNBARARXARNNRERABRRARRRDHBRR RS RBORERBRES I'I'....i.....'!.'..ll'l‘|0000u350

C THIS IS "S$SPARMS AND S$INIT"™ INPUT 7

ZR PROGARAMS "NLSTCIM™ ANC

"“NL

STCO" 00004300

C.Ill'.‘.l..l.. [ R E SR R R R R R R EE R RE NN EREEER IR NEESESEEERER R XX ] lllll'lll..looooqz?o

C
C$$$$$S$$$$$$$S$$$558335355$$$$S$$$Sa
C$$ CHANGE THE FOLLOWING FORTRAN-T7
C$3 INCREASING THE DEFAULT DIMENSIVN‘

PARAMETER (NDIM=500,MDIM=5,KoIM
C3$ AHERE NDIM=MAX.CBS., MDIM=MAX.INZ
C3$ DO NOT CHANGE THE FOLLOWING RELAT

PARAMETER (KIDIM=KDIM-1,

Y IVDIM=KDIM+60,NKVDIM=96+2%NDIM

3353335333533 5359983583333

00004 380

3$383588$3800004390

PARAMETER STATIMENT ONLY IF

SOR NL3ZL:
220C)

00004400
0000441C
00004420

tP.VARS., XDIM=MAX.JUNKNCWN PARMS. 00004430

I35 PARAMETER STATEMENT:

+(XDIM* (7 *KDIM+41),/2)

00004440
000044590
00004400

C33338355533535553853558355538855353533355353335535383853388333538333388388500004470
C

COMMON/NAME LIST/V1,V2,V3, V4, Vs
* V11,V12,V1T, V14, V15, V16, V17,57
* V21,V22,V23,V24,V25,V26,V2T,VE
* V31,V32,V33,V34,V35,V36,V37,V2

* V40, V4, VU2, Va3, Vaa, Va5 Va6, JsT
iz, U5,V10,7,

INTEGER V1,V2,V3, V4, Y5, V6, VT,
* Y17, V21,V22,V23,Ve4, Va5, V2T,
* V40, Va4, Va5, Va6

DIMENSION V1(1),V2(1),V3(1),vul

,I6,VT,V8,V9,V10,
3,V19,v20,
3,V29,V30,

5,Y39,
,V48,Vu3, V50, V51

v28,Ves, V35,736,Vi7,Vic,

1,

NEPS',

*VS(1),Ve(1),VT(1),V8(1),V9(1;,¥13(1),
* V1), V1201 ),V13(1), V1a(1),75(1),
*VI6(1),VIT(1),VI8(1),VI9(1),920(1),
*V21(1),V22(1),V23(1),v24(1), 72501,
* Y26(KDIM),V2T(KIDIM).V28(1),V25(1) . V3C(1),
*V3101),V32(1),V3301),V34(1),735(1),
* V36(1),V37(1),V38(1), v19(1),« S(IVDIM) .
* Va1 (NKVDIM), V42(KDIM), Va3 (KDIM:,Vaa (1), vas(t)
* VA6 (1), VaT(1),Vad(u), vug(t),lsc<2>,
* Y51 (1),V52(1),V53(1),V54(1),753(1),
*YSH(1),VET(1),V58(1),V59(1),vs3(1)
DIMENSION NAMDIM(60),NAMLEN(9C . NAMTYP(50)
CHARACTER®6 NAM(60)
DATA NAM/'N','K', 'IP' ‘M’ 'IA_T','ISTOP','I&T', 'ICER’,
VIPRT', NITER','INON', 'FF','T¢ "8', *TAc','XL', 'MCDLAM®,
"GAMCR' , 'DEL',"ZETA','10UT', "5 ‘,'SCALEP','SY', SCALEY ',

- % = x5

'B',"IB',"IOB',"MM",'X0",'YO"
'METHOD', 'VF;N' 'IZRY, "MEV,
‘IOPT',’IS EP','NB','BO ',‘PAR

DATA NAMDIM/25%*1 KDIM,XK1IDIM,1c*

VV' "‘" 'S};
|3HI'IA| ;Zv'glﬂl |/
TIUDIM, AKVDIM, 2%KDIM, 4%t

?
L', 'EPY, 'EPS
i

1

V39,

00004480
00004490
00004500
00004510
00004520
00004530
00004540
00004550
00004560
00004570
C000u4580
00004550
00004600
C000Q4610
00004620
00004630
00004040
G000u 650
00004660
00004670
00004630
000040690
00004700
00004710
00004720
00004730
00004740
00004750
00004 7H0
00004770
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14, 3%, 3%/

ZATA NAMLEN/2%1,2,1,4,5,3,2%4,5,4,2,2"1,5,2,0,5,:,2%,

* 2,0,2,0,1,2,3,3%2,1,2,3,4,6,4,2%3,2,1,2"

* 4.5,2%2,4,2,2%1,3%0/

CATA NAMTYP/11%0Q,5%1,

CATA NO NAM/SY/
zz=z===z IND OF INCLUDE S3TATEMENTS ===z=z=zzzzzzzzzzzzzz223z23:2:223335233233

0,3%1,5%0,1,3%0,5%1,5%0,0, %1, 3%0,5%1 9%0/

FCR EXAMPLE, FILE *INCLNAMES.FOR' MAY CONTAIN (WITHCUT "C==z"):

COMMON/NAME LIST/V1,V2,V3,Vs

REAL®8 V1 ~

INTEGER V3

DIMENSION V1(1),V2(2),V3(3),Va(s),

V5 (1),V6(1),VT(1),V8(1),V9(1),V10(1)
VIT(1),V12(1),V13(1),v14(1),V15(1),
VI6(1),VIT(1),V18(1),V19(1), v20(1},
V21(1),V22(1),V23(1),v24(1),V25(1),
V2o (1),v27(1),V28(1),v29(1),V30(1),
V31(1),V32(1),V33(1), V34 (1),V35(1),
V36(1),V37(1),V38(1),V39(1),Vv40(1),
Va1(1),va2(1),va3(1),vaua(1),vas(1),
Vab (1), vaT7(1),vda8(1),v49(1),Vv50(1),
V51(1),V52(1),V53(1),V54(1),V55(1),
VS5 (1),V5T(1),V58(1),V59(1),V60(1)
DIMENSION NAMDIM(60),NAMLEN(60) ,NAMTYP(60)
CHARACTER®*6 NAM(60)

DATA NAM/'A','BB','ICC','DDD_4',56%" '/
DATA NAMDIM/1,2,3,4,56%0/

DATA NAMLEN/1,2,3,5,56%0/

DATA NAMTYP/2%1,0,1,56%0/

DATA NO NAM/d/

A0 0O0

X % % & % $ % % & X8

LI T T T T I T T T T TR T TR 1}

R RRARR AR R RN R RN RN R R A RR R DU PR R RN RN RN R N RN SRR B AR N AN ORI N RPN RPN R RN IR RN
NOTE: THE ABOVE EXAMPLE SIMULATES

'NAMELIST/NAME/A,BB, ICC,DDD_4 '
"READ(IUNIT,NAME, END=EOF) "
'READ(IUNIT,ANYNAM, END=EOF) "

IN THE CALLING PROGRAM USING:

REAL®8 A
COMMON/NAME_LIST/A,BB(2),ICC(3),DDD_4(4)
CALL NAMELIST(IUNIT, 'SNAME',*EQF)

CALL NAMELIST(IUNIT,'SANYNAM',*£oF)

ARARRBARBEARNARB R AR RRAR SRR AR B AR R RR R R AN N AR R BRI AR BN R BDRER NN RN (I EZ R KR X ]

OO0 O00O000000O00000O0000000000000 0

,| ',‘D',’E','F','G’,'H'
.lOl,lPl,'Ql'lRl,ISl'I‘:"’IUI,lvt,lwl,l
] "",'2'.'3' !51"bl’l7|,ldl’lgl.l

33004720
SGGCuT730
00004300
000044810
300043829
000Cu830
QGCCugud
50C043850
00004360
30C0u4g870
20004380
000043890
00004900
50004910
00004920
00004930
000C4940
00004950
00004960
00004970
00004980
00004990
00005000
00005010
00005020
00005030
00005040
00005050
30005000
00005070
20005080
00005050
00005100
00CG05110
00005120
00005130
00005140
30005150
00005160
06005170
00005180
00005190
00005200
00005210
50005220
30005230
50005240
50005250
50005200
00005270
00005280
00005290
G000%300
c0005310
003005320
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JAK

49

O -

T.7) THEN
Li NAMELIST ILL:EGAL WITH NAME:
TH<Z OR >7 CHAR''S)',V,0,0)

IF(ONAME (Y1 1) NE.'S")
TALL LEAMSG('CALL NAMELIST ILLEGAL ~IT7H NAME:=

NaMz s/t (137 CHAR MUST Bt "$" THAR)',1,»n,0)
TIALIZ:E

INAME =0

REAC(IUNIT, 11 ,END=39991,ERR=99992) BUF

FORMAT(AZD)

IF(INAME.ZQ. 1) GO 70 <0

K FCR "SNAME"
I=INDEA{BUF ,NAME)

IF(ZI.eC.C, GO TO 10

INAME =0

ICOL=Iwy

JNAM=O

ICoL=1
CALL NONELANK(BUF , LENBUF)

:ZIN PARSES LOOP (THE BIG 20000 LOOP)

IEND=O

00 20000 =ICOL,_ENBUF
BUFI=2JF(I:1)

50 40 ICz1,27
IF(BLFI.EQ.C(IC)Y) 30 TO 100

CONTINUE

oC 50 IC=:23, 37

IF(BUFI.z3.C(IC)) 33 TO 200

ZONTINUE

DO 60 IC=33,47

iC =I1C=37
IFTBUFI.22.C(IC)) 30 TO 70

CONTINUE
ARITE(6,zz) I,BUF

FORMAT(/' {NAMELIST}: ERRGCR IN FCLLOWING RECORD AT COL(',IZ,'):

1X,A80/<I>K, ')

CALL ERAMSG('ILLEGAL CHAR="'//BUFI//'" FOUND',0,2,0)

ARITI(o,z0) I,BUF

CALL ZRRMSG('NUMLENC! IN DECODEIX t,0,0,0)
ARITz(b,25) [,BUF

TALL ZARMSG('NUMLENCY IN DECODEX',0,5,0)

30 TG (27300,72,73,74,75,76,77,78,75,79),1C_
CHAR

IEND=1

IF(HNUMLEN.GT.0) GO TO 798

IF(JNAM.22.0) GG 7O 39990

#RITz(0,z2) 1,BUF

Yr/

v/

Anan

SC20533
00C0534¢C
GCC05350C
00205360
SCGC0537C
2C005380C
OCC0539¢8
30005400
20005418
GCC0542C
GCO05430
30005440
G0005450
C0005460
00005470
50005480
0G005490
0G005500
00005510
003505520
003005530
00005540
00005550
00005560
00005570
00005580
00005590
00005600
00005610
00005620
00005630
0C005640
00005050
30005660
0C0050670
00005680
00005690
00005700
06005710
00005720
00005730
G0005740
00005750
00005760
CC00577C
00005780
50005790
00005300
00005810
00005820
00G05830
00005340
000053850
00005860
36005870

b
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“ALL EARMSG('MISPLACED "$" lHAR'.3,0.Cl:
~'=z' THAR
ItQ=
--CHECK FOR VALID VARNAM, LENGTH ILEN. :7C.
IF(ILEN.LT.Y) GO TC T73%
CC 732 J=1,NO NAM
JNAM=J -
JLEN=NAMLEN(J
IF(JLEN.NE.ILEN) 30 TO T3c
30 73 =1, JLEN

wh

) =1y

IF(VARNAM(K:K) .NE.NAM(JNAM) (K:K:. 20 70

73 CONTINUE
C--VARNAM VERIFIED OK TO PROCEED TO NUMFLD(3?
pat

IDIM=NAMDIM(JNAM)
NUMLEN=0
NDEC=0
NREP=1
NEXP=0
GO TO 20000
732 CONTINUE
WRITE(6,606) I,BUF

CALL ERRMSG('ILLEGAL VARNAM='//VARNAM//' FOUND',0,6,0)

733 WRITE(b,06) 1,BUF

CALL ERRMSG('MISPLACED "=" CHAR ',0,3,0)
C-~',' CHAR
T4 IF(NUMLEN.GT.0) GO TO 739

WRITE(6,66) 1,BUF

CALL ERRMSG('MISPLACED "," CHAR',3,6,3)

C--"(' CHAR
75 IELE=0

GO TO 20000
C-~'#*' CHAR

76 IF(JNAM.EQ.O.OR.NUMLEN.LT. Y.CR.NUMLEN.GT.S) GO TO 767

700 CALL DECODEIX(NUMFLD,NUMLEN, NREP, *67)
NUMLEN=0

IF(NREP.GT.O.AND.NREP.LE.NAMDIM(JNAM); 30 TO 20000

WRITE(6,66) I,BUF

CALL ERRMSG('REPEAT FACTOR <1 QR >NAMDIM

767 ARITE(6,66) I,BUF

CALL ERRMSG('REPEAT WIDTH > 5 OR MISPLACED "*" CHAR*,0,6,0)

C-=-')' CHAR
17 . (IELE.NE.DQ) GO TO 772
CALL DECODEIX(NUMFLD,NUMLEN,IELE,"*>T)
IF(IELE.LT.Y) GO 7O 773
NREP =1
GO TO 20000
772 ~RITE(0,00) I,BUF

CALL ERRMSG('MISPLACED ")" CHAR'.D,6,3)

7753 ARITE(6,66) I,BUF

CALL ERRMSG('ARRAY IELECY SR >NAMCIM ',0,0,0)
C--'."' CHAR
78 IF(JNAM.EQ.O.JR.NEXP.GT.O.CR.NDEZ.3T.3)

NDEC=NUMLEN+?
IF(NAMTYP(JNAM) .EQ. 1Y) GG TC <00
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00005380
00005390
20005900
00005310
00005320
000059 30
00005340
00005350
00005360
00005370
00005980
00005990
00006000
00006010
00006020
00006030
00006040
00006050
00006060
00006070
20006080
00006090
00006100
00006110
00006120
00006130
00006140
00006150
00006160
00006170
00006180
00006190
00006200
00006210
00006220
00006230
00006240
00006250
00006260
00006270
00006280
00006290
00006300
00006310
00006320
00006330
00006340
00006350
00006360
00006370
00006380
00006390
000006400
00006410
00006420
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t{5,50) I,BUF

JALL ERRMSG('MISPLACEC "™."™ ClHAR'.C.z..
=='~' CJR '+' CHAR
T3 IF{ItLe.GT.O.0R.NEXP.GT.0) 30 TC 230
WRITE(o,06) I,3UF
CALL ERRMSG('MISPLACED "=" SR "e' CHAR',0,2.3%
L -=<AL?> CHAR
10O IF{NUMLEN.GT.O) oo T8 299
TE(ILEN.STLO) S8 TO 182
TEQ=0
Ituts

102 ILEN=sILEN+Y

IF(ILEN.GT.6) GO TO0 1O

VARNAM(ILEN: ILEN)=3UFI

GC TO 20000
101 ARITE(O,566) I,BUF

CALL ERRMSG('VARNAM>6 CHAR''S',C,2,0)
C--<+=NUM> CHAR
200 IF(IELE.EQ.C) GO T2 210

IF(IEQ.£Q.0) GO TS 102

GO TO 210
209 IF(BUFI.EQ.'E'.OR.BUFI.EQ."'D") THEN

NEXP=NUMLEN+1
tLSE
GO TO 61

ENDIF
210 NUMLEN=NUMLEN=+1

IF(NUMLEN.GT.20) GO TC 21

NUMFLD(NUMLEN:NUMLEN)=8UFI

GO TO 20000
211 WRITE(H6,066) I,BUF

CALL ERRMSG('NUM FIELD>20 CHAR''S',0,5,0)
C~--PROCESS NUMBER FIELD
799 IDIM=IDIM-1

IF(IDIM.LT.J) GO TO 10004
7946 IF(NEXP.GT.0) GO TO 1000
C-~-[{NEXP=0]

IF(NDEC.GT.0) GO TO 399
C--[NEXP=0, NDEC=0]

CALL DECODEIX(NUMFLD,NUMLEN,IX,"67)
C--CONVERT IX AND STORE IN COMMON
300 X=IX

IF(IELE.GT.NAMDIM(JNAM)) GO TO 773
3000 30 TO (801,802,803,80u,805,506,307,305,309,510,
311,812,813,814,315,816,817,818,319, 320,
521.822,623,82u,525,82b,827,323,329,530.
331,332,833,834,335,836,837,838,335,340,
341,342,843,8u44,545,0646,847,3846,345,350,
351,85%2,853,854,355,850,857,858,859,3500),JNAM
501 JY(IeLe)=X

3C TO 10000
802 Ve(IELE)=X

GO TO 10000

= x % x =
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20000y 3L
20000440
00000450
00006400
0000647

00000480
30000490
00006500
00006510
00000520
00000530
00006540
00006550
00006560
00006570
00006530
00006590
00006600
000060610
0000602C
00006630
00006064C
00006650
00006660
00006670
00006630
00006690
00006700
00006710
00006720
00006730
0000674C
00006750
00006760
00006770
00006780
00006790
00006800
00006310
00006320
00006330
000063840
000063850
00006360
00006370
00006880
00006390
00006900
00006910
00006920
00000930
00006940
00006950
00006360
c0006970
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304
805
300
307
308
809
810
811
312
813
814
815
816
817
818
819
820
82
822
823
824
825
826
827
828

Ja(IELE) =X

3¢ TO 10000
VS (IELE)=X

GO TO 10000
Vo(IELE)=X

G0 TO 10000
VT(IELE)=X

GC TO 10000
VB(IELE)=X

GO TO 10000
V9(IELE)=X

GO TO 10000
VIO(IELE)=X
GO TO 10000
VI1(IELE)=X
GO TO 10000
V12(IELE) =X
GO TO 10000
VI3(IELE)=X
GO TO 10000
VI14(IELE)=X
GO TO 10000
VIS(IELE)=X
GO TO 10000
VY6 (IELE)=X
GO TO 10000
VIT(IELE)=X
GO TO 10000
V18 (IELE)=X
GO TO 10000
VI9(IELE)=X
GO TO 10000
V20(IELE)=X
GO TO 10000
V21 (IELE)=X
GO TO 10000
V22(IELE)=X
GO TO 10000
V23(IELE)=X
GO TO 10000
V24 (IELE)=X
GO TO 10000
V25(IELE)=X
GO TO 10000
V26 (IELE)=X
GO TO 10000
V27 (IELE)=X
GO TO 10000
V28 (IELE)=X
GO TO 10000
V29 (IELE)=X
GO TO 10000
V3IO(IELE)=X
GO TO 10000
V3VY(IELE)=X
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3000693C
00006950
00007000
00007010
0000702¢
00007030
00007040
30007050
00007060
00007070
00007080
00007090
00007100
00007110
00007120
00007130
30007140
00007150
00007160
00007170
00007130
00007190
00007200
00007210
00007220
00007230
00007240
00007250
00007260
00007270
00007280
00007290
00007300
00007310
00007320
00007330
00007340
00007350
00007360
00007370
00007380
00007390
00007400
00007410
00007420
0000743C
00007440
00007450
00007460
00007470
00007480
30007490
00007500
00007510
00007520
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J30(IZLE)
50 TC 10000
V37T(IELE) =K
30 TO 10000
V38(ItLE)=X
30 TC 10060
V3I9(IELE)=X
G0 TO 10000
V4O (IELE) =X
50 TC 1000C
Ja1(leit) =4
30 TO 10000
Va2(IZLE) =X
G0 TO 10000
V43(IELE) =K
G0 TO 10000
Va4 (IELE) =K
GO TO 10000
V45(ItLE) =X
30 TO 10000
V4o (IELE) =X
30 TC 10000
VeT(IELE) =X
50 TO 10G0¢
V4B8(IELE) =X
30 TO 10600
V4G (ItLE) =X
G0 TO 10000
VSO(IELE) =X
GO0 TO 10000
VSI1(IELE) =X
30 TO 10000
V52(IeLE)=X
30 TO 10030
V53(itLe)=4
30 TO 10000
I54(itlE) =4
50 TO 10000
V55(IELE) =X
30 TO 10000
756(IZLE) =X
30 TC 100060
V5T(ItLE)=X
30 TO 100060
V58(IeLE) =X
30 TC 100060
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00007530
00007540
0000750
00007560
20007570
06007530
00007550
30007600
00007610
00007620
00007630
00007640
00007650
00007600
00007670
00007630
00007690
00007700
00007710
00007720
00007730
00007740
00007750
00007760
00007770
00007780
00007790
00007800
00007810
00007820
00007830
00007840
00007850
00007360
00007870
00007880
00007890
00007300
00007910
00007920
00007930
00007940
00007950
00007960
00007970
00007980
00007990
00008000
00008010
00008020
00008030
20003040
00008050
000050060
00008070
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<59 159(IzLE) =X
30 TO 10600
300 VoO(IZLE) =X
30 TO 10000
C~-{NEXP=z0, NDEC>0]
399 CALL OECODEX(NUMFLD,NUMLEN,NDEC, X, *03)
C--CONVERT < AND 3TORE IN COMMON
300 IF(IELE.GT.NAMDIM(JNAM)) GO TO 773
30 TO 8000
C--[NEXP>0]
1000 IF(NDEC.GT.0) GO TO 2000
C--[NEXP>0, NDEC=0]
CALL DECODEIX(NUMFLD,NEXP-1,IX,®*67)
A=1IX
1002 J=1
DO 1001 K=NEXP+), NUMLEN
NUMFLD(J:J)=NUMFLD(K:K)

1001 J=Jd+1
CALL DECODEIX(NUMFLD,NUMLEN-NEXP,It,%67)
L=X"10_##]F

C** {LATER INSERT A CALL TO A OVERFLOW HANDLER, ETC.}
GO TO 3900

C--[NEXP>0, NDEC>0)
2000 CALL DECODEX(NUMFLD,NEXP-1,NDEC,X, %63)
GO TO 1002
C--NEXT IELE?
10000 IELE=IELE+?
IF(IELE.GT.NAMDIM(JNAM)) GO TO 10002
IF(NREP.GT. 1) GO TO 10003
10001 IF(IEND.EQ.1) GO TO 99990
NUMLEN=O
NDEC=0
NEXP=0
NREP=)
ILEN=0
VARNAM="' '
GO TO 20000
10002 IELE=1
GO TO 10001
10003 NREP=NREP-1
IDIM=IDIM=-1
IF(IDIM.GE.O) GO TO 8000
10004 WRITE(6,66) I,BUF
CALL ERRMSG('TOO MANY ELEMENTS FOR GIVEN NAMDIM.',0,0,0)
==END OF DO 20000 CONTINUE PARSER -OR- READ IN NEXT BUF, £7TC.
20000 CONTINUE
GO TO 10
C--~'$' CHAR (DELIMITER $[END] FOR THIS 3NAME --$)
99990 RETURN
C--£.0.F. ON FILE IUNIT ENCOUNTERED.
99991 RETURN
99992 CALL ERRMSG('CANNOT OPEN/READ CALL NAMELIST(IFILE,...)',1,6,0)
END
SUBROUTINE DUMYPCODE()
C--DUMMY PCODE FfOR USE IN 'MARQRT' OR 'NLSOL'
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50008080
C0008090
30008100
00008110
3000812¢C
20008130
30008140
00008158
00008160
0000817C
00008180
00008190
00008200
00008210
00008220
00008230
00008240
00008250
00008260
00008270
00008280
00008290
00008300
00008310
00008320
00008330
00008340
00008350
00008360
00008370
00008380
00008390
00008400
00008410
00008420
00008430
00008440
00008450
00003460
00008470
00008480
00008490
00008500
00008510
0000852¢C
000085 3C
00008540
30008550
00008500
00008570
000085430
00008590
00008600
00008610
00008620
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TALL SREAMSG{'IDER=0 NOT AVAILABLI IN THIS V

tND

SUBRGUTINE SIGSUBEND(Y,X,B,X,N,TITLE,ISUT)
GENERAL SUBEND TZAMINATICN ROUTINE WITH 'SIGMA' NAMES.
ALSO GIVES RESTART $PARMS CN UNIT=4 AS 'FCROOS.TMP'

[Aal

CHARACTIZ®*132 LINE

CHARACTEZR*80 TITLE

REAL Y(1),X(500,5),B01,

CALL NONBLANK(TITLE,NB)

WRITE(O,10) TITLE

FORMAT(/ /" HRERBERN t N D ".".'.',5K,A(NB>//

1 ' PARAMETER NAME',6X,'FINAL SOLUTION',3X,

2 'RESISTIVITY LAYER CEPTH'/)
IF(IOUT.EQ. 1) WRITE(1c,10) TITLE
MM=(K+1)/2
DO 30 I=1,MM
R=1.0/B(1)

WRITE(6,20) I,I,B(I),I R
FORMAT(2X,I3,3X, 'SIGMA("', I2,") ='
IF(IOUT.2Q.1) WRITE(10,20) I,I,B(I
CONTINUE

K1=0

IF(K.EQ. 1) GO TO 60

IF(K.£2Q.2) GO TO %52

M2=MM+1

K1=K

IF(MOD(K,2).£Q.0) K1=K-1

D=0.0

DO 50 I=M2,K)

D=D+B(I)

L=1-MM

WRITE(b6,«0) I,L,B(1),L,D

FORMAT(2X,I3,3X,'THICK(', 12,") =',£10.3,22X,12,816.8)

IF(IOUT.EQ. 1) WRITE(lo,40) I,L,B(I),L,O
CONTINUE

IF(K1.EQ.K) GO 7O o0

WRITE(b,54) K,B(K)
FORMAT(2X,13,3X,'SHIFT" 5%, '=',E10.3)
IF(IOUT.EQ.1) WRITE(106,54) K,B(K)

C** GENERATE RESTART $PARMS ON FOROOS5.TMP

60

65

Go

70

REWIND 5
OPEN(UNIT=4,FILE='FOROOS.TMP',STATUS="NEW',
' CARRIAGECONTROL='LIST'")
READ(5,05,END=399) LINE
FORMAT(A)
CALL NONBLANK(LINE, NB)
ARITE(4,56) LINE
FORMAT(ACNBY)
I00L=0
READ(5,65,END=999) LINE
I=INDEX(LINE,'S")
IF(I.NE.O) THEN
IF(IDCL.2Q.0) THEN
idboL=1

ASION. ', 4,

JE16.3,2X,12,E16.8)
), 1,8

1o,

Page 43
3GTIE8030
00CCsoud
300038050
00C0C8b00
300C3670
20CC30480
00CC3030
0CCC3700

20CS371¢C
ococarTee
00CC8730
00038740
00008750
00008760
00008770
00008780
000048790
00603800
00008810
o0cce820
0008830
00008840
00008850
00008860
QQgQ837Q
00003880
00008890
00008900
00008910
00508920
00008930
00008940
00008950
00008560
0000837¢C
00C08980
00008990
00009000
0000901C
00C09020
00009030
00009040
00009050
50009060
0000907¢C
0000908C
00009090
00009100
20C80911C
00509120
00009130
00209140
00009150
0CC0910608
2GS091790
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30

30
100

399

OAOO0O0OO0O0O00000000n

JEINCZIX(LINE(I+1:),'3")
IF{J.NE.OQ) THEN
iooL=2
LiNe(didy=t,
ENDIF
ELSt
100L=2
LINE D)=,
ENDIF

ZNDIF

CALL NONBLANK(LINE, NB)
WRITE(4,56) LINE
IF(IDOL.LT.2) GO TC 70

LINE(1:)='B=s"
00 80 I=1,K

ENCODE(10,30,LINE(3:18)) B(I)

FORMAT(G16.8)

IF(I.LT.K) THEN
LINE(15:19)=","

£LSE

LINE(19:19)="3"

eNDIF

CALL NONBLANK(LINE,NB)
WRITE(4,00) LINE

LINE(Y:2)="
CONTINUE

READ(5,05,END=999) LINE
CALL NONBLANK(LINE,NB)
WRITE(4,00) LINE

GO TO 100
RETURN
END

SUBROUTINE CPUTIME(IV,IZ2)

CPUTIME W#ARITES "ELAPSEzD & CPU"™ TIME FROM PREVIOUS

FCRTRAN UNITS IN

(IF NOT 0) AND I2 (IF NOT 0).

WILL EJECT FIRST IF I1>0 (OR I2>0).
DOUBLE SPACE FIRST IF I1<0 (OR I2<0).

£.G., USt TC TIME tiLAPSED & CPU

CALL SETTINME

! DON'T FORGET TO DO THIS!

"CALL SETTIME"™ ON

TIME FOR PROGRAM OR CODE SEGMENTS AS:

Page 49

00009180
00009190
00009200
00009210
00009220
00009230
00009240
00009250
00009260
00009270
00009280
00009290
00009300
00009310
00009320
00009330
00009340
00009350
00009360
00009370
00009380
00009390
00009400
00009410
00009420
00009430
00009440
00009450
00009460
00009470
00009480
00009490
00009500
00009510
00009520
00009530
00009540
00009550
00009560
00009570
00009580
00009590
00009600

>>>>> THE CODE TO TIME IS HERE ¢<<<< ! USUALLY A COMPLETE PROGRAM00009610
CALL CPUTIME(-6,1%63 ! OR USE It OR I2=0 TC OMIT WRITE.

SAVE

INTEGER*4 ABSVAL <), INCRVAL(4)
CALL PROCCINFO(ABSVAL,INCRVAL)
TIMES=StCNDS(TIMED)
MIN=TIMES/60.0
SEC=AMOD(TIMES, 60.0)
CPUSEC=INCRVAL(1.*. 01
IMIN=CPUSEC/60.0
CSEC=AMCD(CPUSEC,50.0)

00009620
00009630
00009640
00009650
00009660
00009670
00009630
00009630
00009700
00009710
00009720
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PCPU=10C. M (CPLUSECT,/ TIMES) 00009730

IF(I1.NE.O) THEN 00009740

IF(I1.3T7.0) THew 00009750

- J= 00009760
LLSE 00009770

J=0 00009730

ENDIF 00009730

WRITE(IABS(IV),20) J,TIMES,MIN,3EC,CPUSET, IMIN, C3EC, PCPY, 00009800

— 1 (INCRVAL(I),I=2,4) 00009310
00 FCRMAT(I?1,65('$')/s ' TOTAL "ELAPSED"™ TIME=',F'6.2,' 3EC. (', 00009820

v oI4,' MIN.',Fb.Z,' SEC.)'/ 00009830

2 ' CPU TIME=',F15.2," SEC. (',I4,' M. ',FS.2Z2, 00009840

1 *'3.)° CPU % =',F6.2,'%'/ 00009350

- 3 ' BUF.I/O_COUNT=',I10/ 00009860
4 ' DIR.I/O_COUNT=',I10/ 00009870

S ' PAGE FAULTS=',2X,I110/ 00009880

6 ' ',65T'$")/7) 00009390

- ENDIF 00009900
IF(I2.NE.O) THEN 00009910

IF(I2.GT.0) THEN 00009920

J= 00009930

iLSE 00009940

— J=0 00009950
ENDIF 00009960

WRITE(IABS(I12),60) J,TIMES,MIN,SEC,CPUSEC,IMIN,CSEC,PCPU, 00009970

1 (INCRVAL(I),I=2,4) 00009980

8 ENDIF 00009990

- : RETURN 00010000
] C** ENTRY 'CALL SETTIME'--MUST BE DONE BEFORE 'CALL CPUTIME(IV,I2)' 00010010
ENTRY SETTIME() 00010020

TIMEO=SECNDS(0.0) 00010030

— CALL PROCINFO(ABSVAL, INCRVAL) 00010040
RETURN 00010050

END 00010060

SUBROUTINE DECODEIX(NUMFLD,NUMLEN,IX,*) 00010070

C--USED IN CALL NAMELIST(IUNIT, 'SNAME',*) 00010080

— CHARACTER*9 FMT 00010090
CHARACTER®*20 NUMFLD 00010100

IF(NUMLEN.LT. 1) RETURN 1 00010110

IDIFF=20-NUMLEN 00010120

IF(IDIFF.EQ.O0) THEN 00010130

- ENCODE(9,991,FMT) NUMLEN 00010140
ELSE 00010150

tNCODE(9,992,FMT) NUMLEN,IDIFF 00010160

¢ ENDIF 00010170

— 991 FORMAT('(I',1Iz," )) 00010130
392 FORMAT('(I*,12,',',12,'X)") 00010130

DECODE (9, FMT, NUMFLD) IX 00010200

RETURN 00010210

tND i 00010220

~— SUBROUTINE DECODEX(NUMFLD,NUMLZN,NDEC,X,*) 00010230
C--JUSED IN CALL NAMELIST(IUNIT, 'SNAME',*) 00010240

CHARACTER*12 FMT 00010250

CHARACTER*20 NUMFLD 00010260

IF(NUMLEN.LT. 1) RETURN 20010270
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391
332

OO0 O0O0000an0

1

2

LENDEC=NUMLEN=-NDEC
IDIFF=20-NUMLEN
IF(IDIFF.EQ.0) THEN
:NCODE(12,991,FMT) NUMLEN,LENDEC
tLSE
ENCODE(12,392,FMT) NUMLEN,LENDEC,IDIFF
ENDIF

FORMAT('(F',12,'.",[2," )
FORMAT('(F',12,'.",Z2,',"',1s,'X)")
DECODE(12,FMT,NUMFLD) X

RETURN

END

SUBROUTINE ERRMSG(MSG, ISKIP,IUNITI,IUNIT2)

GENERAL ERROR MESSAGE OUTPUT AND EXIT ON VAX-11/780

MSG* (")
ISKIP =

= VARIABLE-LENGTH 'MESSAGE'
0 FOR NO BLANK LINE BEFORE OQUTPUT TO IUNITY
> 0 FOR ONE BLANK LINE BEFORE.

IUNITY = O TO SUPPRESS OUTPUT ON IUNIT! (>0 TO WRITE

IUNIT2

0O TO SUPPRESS OUTPUT ON IUNIT2 (>0 TO WRITE

MESSAGES ARE WRITTEN IN THE FORM:

{ERRMSG}: _MSG_HERE_

1

CHARACTER*(*) MSG
I=LEN(MSG)
DO 1 J=1,2
IF(J.EQ.1) THEN
JUNIT=IUNIT?
ELSE
JUNIT=IUNITZ
ENDIF
IF(JUNIT.GT.0) THEN
IF(ISKIP.EQ.O) THEN
WRITE(JUNIT,2) MSGC
ELSE
WRITE(JUNIT, 3) MSG
ENDIF
ENDIF
CONTINUE
CALL EXIT
FORMAT(1X, '{ERRMSG}: ',AKI>)
FORMAT(/1X,'{ERRMSG}: ', AKI>)
END
SUBROUTINE MINMAX(A,N,AMIN, AMAX)
DIMENSION A(1)
AMIN=A(1)
AMAX=AMIN
5O 1 1=2,N
AMIN=AMIN1(AMIN, A(I))
AMAX=AMAX1(AMAX,A(I))
CONTINUE
RETURN

4 IUNITZ

IN
ON

ZUNITY.
IUNIT2).
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000102380
00010290
00010300
00010310
00010320
20010330
0001040
30010350
J0010360
00010370
00010330
00010390
00010400
00010410
00010420
00010430
00010440
00010450
00010400
50010470
00010430
00010490
30010500
00010510
00010520
00010530
00010540
00010550
00010560
00010570
000105380
00010530
00010600
00010610
00010620
00010630
00010640
Q00010650
00010600
00010670
00010630
00010630
00010700
00010710
20010720
00010730
00010740
00010750
000107560
00010770
00010730
00010790
00010500
000103810
00010820
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IND 50010830

SUBROUTINE NLSOL(FCCDE,PCODE,SUBZ,SUBEND) C0010840
C 00010850
C {NLSOL}: GENERAL NONLINEAR LEAST-SQUARES SOLUTION {2/8/82} C0010860
C USING DENNIS 7 AL (1979; SEE REFY BELOW) 00010870
c ADAPTIVE NONLINEAR LEAST-SQUARES ALGORITHM. 30010880
c $0010890
C**® THIS IS AN INTERFACE FCUTINE WRITTEN FOR THE VAX-11/780 BY 320109920
C  w.L.ANDERSCON, U.S.GECLOGICAL SURVEY, DENVER, COLORADO. 30010910
c 00010920
C** THIS INTERFACE (NLSOL) HAS ADDITIONAL OPTIONS (BESIDE REF1) TO: 20010930
o (1) PERFORM EITHER UNCONSTRAINED OR UP TO 4-TYPES OF CONSTRAINED 00010940
c ADAPTIVE NONLINEAR REGRESSION FOR ARBITRARY NONLINEAR PROBLEMS. 00010950
o (I.E., PARTIAL OR FULL LOWER/HIGHER PARAMETER BOUNDS, tTC.) 20010960
o (2) HOLDING CERTAIN PARAMETERS FIXED (I.E., AS CONSTANTS) IN THE 00010970
C LEAST-SQUARES (THIS IS ANOTHER FORM OF CONSTRAINING SOLUTION 00010980
c SPACE). 00010990
c (3) PROVIDE FOR WEIGHTED OBSERVATIONS (I.t., WEIGHTED LEAST-SQUARES)00011000
c (4) OBJECT (RUN)-TIME CONTROL OF READING THE DATA MATRIX, PLUS ¢0011G610
o MANY OTHER I1/0 QOPTIONS, ETC. 00011020
o (5) OP*IONALLY. ONE CAN USE EITHER ESTIMATED PARTIAL DERIVATIVES, OR00011030
o ANALYTICAL PARTIAL DERIVATIVES (IF SUBROUTINE PCODE AVAILABLE). 00011040
c 00011050
C** THE USER ONLY NEEDS TO WRITE SUBROUTINES FCODE, PCODE, SUBZ, AND 00011060
C  SUBEND (SEE DETAILS BELOW) EXACTLY AS USED IN SUBROUTINE 'MARQRT' 00011070
C (SEE REF2) OR 'IMSLMQ' (SEE REF3). ALSO, THE SAME PARAMETER FILE 00011080
C  FOROOS AND OBJECT (RUN)-TIME DATA MATRIX FILE FORO10 AS USED BY 00011090
C  EITHER MARQRT OR IMSLMC MAY BE USED IN 'NLSOL'. 00011100
c 00011110
C** NLSOL CALLS NLITR WHICH CALLS 'NL2ITR' AS PUBLISHED BY DENNIS ET AL,00011120
c (SEE REF1, P. 38), OR 'NL2SNO' (SEE REF1, P. 35). 00011130
C 0011140
C** REF1: DENNIS, J.E., 8T AL, 1979, AN ADAPTIVE NONLINEAR LEAST- 0011150
c SQUARES ALGORI THM, NTIS REPORT AD-A079-716. 00011160
c 00011170
C  REF2: ANDERSON, W.L., 1980, PROGRAM MARQHXY: INVERSION OF HX AND HY00011130
c FREQUENCY SOUNDINGS FROM A GROUNDED WIRE SOURCE, USGS OPEN- 00011190
C FILE REPT. 80-301. 00011200
c 00011210
C REF3: ANDERSON, W.L., 1980, PROGRAM IMSLEXY: INVERSION OF EX AND EYC0011220
c FREQUENCY SOUNDINGS FROM A GROUNDED WIRE SOURCE, USGS OPEN- Q0011230
C FILE REPT. 80-1073. 00011240
c $0011250
c!ll'ili.ii!llli’ll.!ll‘i!.lil.ll,lll.llll.ll!Iill!l{l,.,l!.IQlQ»I'.t,’Q!QQIOQO]‘2bo
o 00011270
Ce##® THE USER MUST DECLARE THE CALLING PARAMETERS AS EXTERNAL IN THE 00011280
o CALLING PROGRAM (ANY DESIRED NAMES MAY BE USED). 50011290
C E.G., 0011300
I 0011310
C [MAIN]: 00011320
o EXTERNAL MY FCODE,MY_PCODE,MY_SUBZ,MY_SUBEND 20011330
C CALL NLSOL(MY FCODE,¥Y PCODE.MY suez MY_SUBEND) 00011340
c SToP '<OR USE>: CALLTEXIT 20011350
o END 00011360
¢ [FCODE]: 00011370
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SUZAOUTINE MY FCODE(Y,X,B,w,F,IN,IDER)

UStR WRITTEN TO EVALUATE THE NONLINEAR OBJECTIVE FUNCTION (F)
UStD IN NLSOL AS THE WEIGHTED SUM JOF (Y(IN)=F)**2, WHERE

Y= OJBSERVED DEPENDENT VARIABLE ARRAY (DIM. N, WHERE N IS
GIVEN IN SPARMS NAMELIST INPUT--3SEE 3ELOW).

= OBSEARVED INDEPENDENT VARIABLE ARRAY (DIM. N, M, WHERE

M IS IN SPARMS INPUT).

B= CURRENT PARAMETER ESTIMATES (DIM. XK, WHERE
K IS IN SPARMS INPUT).
W= WJORK ARRAY (DIM. 5)--MAY BE USED TO PASS DATA TO PCODE.
F= (OUTPUT) THE FUNCTION VALUE EVALUATED FOR THE GIVEN
Y,X, AND B ARRAYS AT THE OBSERVATION NO. 'IN'.
IN= (INPUT) OBSERVATION NO. TO EVALUATE F (1.LE.IN.LE.N),

~HICH IS CONTROLLED EXTERNALLY BY 'NLSOL'. USUALLY,
IN=1,2,...,N=-=BUT NOT ALWAYS.

ICER= O IF ANALYTICAL DERIVATIVES ARE USED (PCODE CALLED

AFTER FCODE).
= V IF ESTIMATED DERIVATIVES ARE USED (PCODE NOT CALLED

AFTER FCODE).

DIMENSION Y(1),X(500,5),B(1),4(5)

>>>>> INSERT USER CODt HERE TO EVALUATE F <K<K
END

SUBROUTINE MY PCODE(P,X,B,Ww,F,IN,IP,IB)
USER WRITTEN TO EVALUATE THE ANALYTICAL PARTIAL DERIVATIVES OF
F WITH RESPECT TO B(J),Jd=1,2,...,&, AT OBSERVATION 'IN', WHERE
= (OUTPUT) PARTIAL DERIVATIVE ARRAY (DIM. K, WHERE
K IS IN SPARMS INPUT).
X,B,w ARE THE SAME AS USED IN FCODE (SEE ABOVE).
F= LAST FUNCTION VALUE FROM FCODE AT OBSERVATION IN.
(NOTE THAT F MAY NOT BE NEEDED, BUT IS AVAILABLE ANYWAY)
IN= (INPUT) OBSERVATION NO. TO EVALUATE P ARRAY, WHICH IS
CONTROLLED EXTERNALLY BY 'NLSOL' (1.LE.IN.LE.N).
IP= (INPUT) THE NO. OF B-PARAMETERS HELD FIXED IN THE LEAST-
SQUARES (O.LE.IP.LE.K-1; USE IP=0 IF NONE).
IB= ARRAY OF B~PARAMETER INDICES HELD FIXED IF IP.GT.O.
NOTE THAT THE INDICES IN IB ARRAY MAY BE IN ANY ORDER,
BUT MUST BE BETWEEN 1 AND K (K IS IN SPARMS INPUT).
DIMENSION P(1),X(500,5),B(1),W(5),IB(1)
>>>>> INSERT USER CODE HERE TO EVALUATE P <<«
END
(suBZ1]:
SUBROUTINE MY SuUBZ(Y,X,B,W,NW N, TITLE, IOUT)
USER WRITTEN TNITIALIZATION ROUTINE (CALLED ONCE BY 'NLSOL').
SUBZ MAY BE USED TO CHECK Y(IN),X(IN,M) AFTER INPUT VIA
OBJECT (RUN)-TIME INPUT (SEE BELOW) ON UNIT IALT. ALSO, SUBZ
MAY BE USED TO READ ADDITIONAL SINIT PARAMETERS, AND TC LOAD
ANY COMMON BLOCKS IF NEEDED IN THE USERS FCODE,PCODE.
Y,X,B,» ARE THE SAME AS USED IN FCODt (SEE ABOVE).
Nwz USE ANY DUMMY INTEGER VARIABLE (THIS IS
TG MAINTAIN COMPATIBILITY WITH "MARQRT' OR 'IMSLMQ').
N= NO. OF OBSERVATIONS IN Y(N),X(N,M) ARRAYS, WHERE
X.GE.N.LE.SO0 (N,M,K ARE IN $PARMS INPUT).
TITLE= (INPUT) 80-CHARACTER HEADING (Stt INPUT FOROOS BELOW).
ISUT= v IF TO WRITE OUTPUT ON BOTH FOROOb6 AND FOROV6.

AOOO0O00O0OO0O0O00000000000O000000000000000000a000000000000aana0n

(PCODE]: >> PCODE MAY BE A DUMMY NAME IF ONLY IDER=1 IS TO BE USED.
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30011230
20011390
00011400
30011410
00011420
00011430
20011440
00011450
C0011400
00011470
00011480
00011490
00011500
00011510
00011520
00011530
00011540
00011550
00011560
30011570
00011580
00011590
<<00011600
00011610
00011620
00011630
00011640
00011650
00011660
00011670
00011680
00011690
00011700
00011710
G0011720
00011730
00011740
00011750
00011760
00011770
00011780
00011790
00011300
00011810
00011820
00011330
000113840
20011850
00011860
00011870
00011380
00011890
00011900
50011910
00011920
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C = 3 17 TU wARITI JoTPUT ONLY ON FORCTo. G0011930
c DIMENSICN 1(1),X{(533,5),B(1),d(5) 30011949
c CHARACTEZA®30 TITL: 00011950
C>>>>> INSERT _SER CODt +tit FOR ANY INITIALIZATION DESIRED <K<K 00011900
c ENT G0011970
C {3UBEND:: 00011930
C SUBARCUTINI MY SUBINIW\Y,X,8,K, N, TITLE,IOUT) 00011990
c USE3Z WRITTEN TEZAMINATION ROUTINE (CALLEZ ONCE BY 'NL3OL'). 00012000
z SUBeND MAY Bt oS&l TI QUTPUT THE FINAL SOLUTION VECTCR 3(1), 000120190
c I=1,2,....K, IN C7HZ: FORMS, tTC., AS CESIRED. {OR IT MAY 3Bt A 00012020
(o DUMMY ROUTINE; I.:z., JUST RETURNS.] 00012030
o Y, £, K,N, TITLE,IOUT ARE THE SAME AS IN SUBZ AND FCODE. 00012040
o4 B= (INPUT) IS THE ZINAL SOLUTION VECTOR AS DETERMINED BY 00012050
o 'NLSOL' (SEE REF1 Z3R DETAILS). 000120060
o DIMENSION Y(1),X(5035,5),B(1) 00012070
C CHARACTER®80 TITL: 00012080
C>>>>> INSERT USER CODE HtXE FOR ANY TERMINATION SUMMARY DESIRED <<<<<00012090
c END 00012100
C 00012110
CHI R RN R R AR R RN AN N RN R R NP IR RN R RN R RN R SRR RN P RR RN R B R AN R N RN SRR RN R RN RE800012120
C 00012130
C** INPUT CRDER ON FORCIS (PARAMETER FILE LOGICAL NAME): 00012140
c 00012150
C 1. TITLE (MAX. 80-CHARACTERS-~ALWAYS READ BEFORE $PARMS INPUT). 00012160
C 2. $PARMS (SAME DEFINITIONS AS IN 'MARQRT', REF2, OR IN 'IMSLMQ', 00012170
C REF3), WHICH INCLUDES: N,K,IP,M,IALT,ISTOP,IWT,IDER, 00012180
c IPRT,NITER,IOUT,SP,3(),IB(); PLUS THE FOLLOWING PARAMETERS FROM 00012190
c REFY (NLZSOL), P.31-35: IV(),V(); IN ADDITION, THE LOWER AND 00012200
C UPPER BOUND ARRAYS 3L(),BH(), RESPECTIVELY, ARE REQUIRED IF 00012210
c Spr2. 00012220
C 3. (OBJECT-RUN-TIME FCRMAT STATEMENT) TO DESCRIBE THE FORMAT OF THE 00012230
c DATA MATRIX ROW Y(I),6 (X(I,J),J=1,M%) READ ON FILE IALT, WHERE 00012240
C M#*=M (IF IWT=0) OR M*=M+1 (IF IWT>0), M.LE.d, AND I=%,2,...,N. 00012250
C (3A). INSERT DATA MATRIX HERE ONLY IF IALT=5. 00012260
C 4. SINIT OPTIONAL NAMELIST USED FOR READING PROBLEM-DEPENDENT 00012270
o PARAMETERS USED IN 3SUBROUTINE SUBZ (SEE ABOVE). CURRENTLY, 00012280
c THE FOLLOWING SINIT NAMES (AND DIM.) CAN BE USED: I1I0B,MM,X0,YO, 00012290
c L,EP,EPS,NEPS,METHOC, NFIN, IER,MEV, IOPT ,NSIG,MAXFN,DELTA,PARM(4), 00012300
o4 AND IRATIO(2). 00012310
C 5. OPTIONALLY, REPEAT 5T:PS 1-4, IF PARAMETER ISTOP=0 WAS USED 00012320
C IN THE LAST STEP z. 00012330
C 00012340
C** JUTPUT IS GIVEN ON TJRCGb6 (ON-LINE USUALLY) AND ON FORO16(IF IOQUT=1)00012350
c FORO16 CONTAINS ALL 2RINTABLE OUTPUT SELECTED VIA $PARMS IPRT,IOUT. 00012360
C NOTE: IPRT=0 GIVES ABBREVIATED QUTPUT ON FORO06 (BUT MORE ON FOR016)00012370
c IPRT=V OR -2 JIVES DETAILED QUTPUT ON 30TH 6 AND 16. ¢0012380
o IPRT=~1 GIVES MCDERATE OUTPUT ON o (DETAILED ON 16). 00012390
o 00012400
C** TO RUN ON VAX (ELIMINATZ <> DELIMITERS IN 3SUBSTITUTIONS): 00012410
o 00012420
C SASSIGN <PARAMETER 7IL: NAME> FOROOS 00012430
C SASSIGN <DATA MATRIX FIiz NAME> FORO10 00012440
C SRUN <MAIN NAME> 00012450
c G0012460
CIIII.I.I.II...I.I‘.I.ll...lIII....II.....ID.I IZEEZEEEREEEEIEESRER RN SR 4 II00012470
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- QCC124d0C
CS$®$$$$$$$3$S$S553335«5&8 3333333535353 333938333833838353335353385533883383800012490C

C$$ CHANGE THE FOLLOWING FORTRAN-7T PARAMETER STATEMENT ONLY IF 00012500

— C3$ INCREASING THE DEFAULT DIMENSIONS FOR NLSOL: 00012510

PARAMETER {NDIM=500,MDIM=5,KDIM=20) 00012520

C$$ WHERE NDIM=MAX.OBS., MDIM=MAX.INDEP.VARS., KDIM=MAX.JUNXNOWN 2ARMS. 06012530

C$3 3C NOT CHANGZ THE FOLLOWING RELATED PARAMETER STATEIMENT: 00012540

- PARAMETER (X1DIM=XDIM-1,K2DIM=KDIM+KDIM, 6 MIDIM=MDIM-1. C0012550

) IVDIM=KDIM+60,NKVDIM=964+2*NDIM+(KDIM* (7T*XDIMea1)) /2 0012560
cssssssssssssssssssssssssss&ssssssssssssssssssssssssssssss;sssssssssssssoact457

00012580

REAL®*4 L 00012590

— DIMENSION 3(KDIM),SQWT(NDIM),IB(K1DIM),C(KDIM),6INDEX(KDIM), 00012600

' IV(IVDIM),V(NKVDIM),CBOUND(K2DIM), 00012610

2 BL(KDIM),3H(KDIM),CL(KDIM),CH(KDIM),SE(KDIN), 00012620

3 W(KDIM),PARM(4),IRATIO(2),PRNT(S) 00012630

INTEGER SP,SCALEP,SY,SCALEY 0012640

- CHARACTER*3 CHAR3 00012650

CHARACTER®*5 CALLED 00012600

CHARACTER®50 TITLE 00012670

CHARACTER®132 LINE132 00012630

CHARACTER®*72 FMT 00012690

- COMMON/FIXDAT/Y(NDIM),X(NDIM,MDIM),BFIX(KDIM),IIB(KIDIM), IiP, 00012700

' IDER ,K ,ISP 00012710

| COMMON/BOUNDS/BL_ (KDIM),BH_(KDIM) 00012720

i COMMON/REVCOM/R(NDIM) 00012730

B ¢ EQUIVALENCE (SQWT(1),X(1,MDIM)),(N,NOBS),(K,KPARMS),(M,MVARS), 00012740

1 (CL(?),CBOUND(‘)),(CH(I),CBOUND(KDIHol)) 00012750

EXTERNAL FCODE,PCODE,CALCR 00012760

cue 00012770

) C THE FOLLOWING COMMON/NAME LIST/ IS TO SIMULATE ON VAX-11/780: 00012780

— o NAMELIST/PARMS/ & READTS,PARMS) VIA °'CALL NAMELIST(S,'SPARMS',®)' 00012790

c NAMELIST/INIT/ & READ(5,INIT) VIA 'CALL NAMELIST(S,'SINIT', #)' 00012800

C** SEE SUBROUTINE NAMELIST FOR MORE DETAILS, AND ALSO REF'-REF3 FOR 0012810

C  DETAILS ON EACH PARAMETER DEFINITION. 00012820

co# 00012830

COMMON/NAME_LIST/N,K,IP,M,IALT,ISTOP, IWT,IDER, IPRT,NITER, INON, 00012840

' FF,T,E,TAUTXL, HODLAM GAMCR DEL ZETA,IOUT,SP,SCALEP,SY,SCALEY, 00012850

2 B,IB, I0B,MM, xo Yo, L,cP cPS NEPS, METHOD, NFIN, IER, MEV, 00012860

3 IV,V,BL,BH, 00012870

4 IOPT ,NSIG,MAXFN,DELTA,PARM, H,IRATIO 00012880

ces 00012830

C NOTE THAT COMMON/NAME LIST/ CONTAINS SOME PARAMETERS ONLY FCR 00012900

C COMPATIBILITY WITH 'MARQRT' OR 'IMSLMQ'; I.E., THE FOLLJHING LIST 00012910

C OF PARAMETERS ARE CURRENTLY NOT USED DIRECTLY BY 'NLSOL' 0012920

o INON,FF,T,TAU, XL, MODLAM,GAMCR, DEL,E,ZETA,SY,SCALEY, SCALEP, 00012930

o 10PT.NSIG, MAXFN,DELTA, PARM. 00012940

cee 00012950

o 00012960

C**% 3:AD NLSOL TITLE LINE 060129790

READ(5,1C,2zRR=3000,END=9010) TITLE 00012940

10 FORMAT(A80) 20012990

C 00013000

C**PR:3ET DEFAULT PARMS (SOME MUST BE GIVEN IN $PARMS ELSE AN EXROR) 00013010

o 00013020




20 I:1,£2IM
(I.LT.KDIM} IB(I)=0
22(1)=0.0
3{1)=20.0
25(1)=0.0
2z CINTINUE
2z i1z
C’.
C PREIZET NLITRA
CQI
TALL DFAULT(IV,V)
CQI
C** CVERRIDE FOR IV(15)=3 DEFAULT (MAY SE CHANGED VIA 3PAAMS INPUT)
C'l
I7(15)=3
Cl!
C REAZ SPARMS ON FOR00S5 VIA 'CALL NAMELIST' ON VAX
Cil
3 Call NAMELIST(S,'3PARMS',*g020)
C!.
C SET TQUIVALENT PARAMETERS IN DIFFERENT COMMON'S
Cll
I3P=SP
5C 32 I=1,KDIM
3FIX(I)=8(I)
5L_(I)=BL(I)
3H (I)=3H(I)
FTILLT.KDIM) IIB(1)=I3(I)
3e CINTINUE
IIP=IP
IZER_=IDER
£ =K
Cee -
C TIST 3PARMS BEFZRE PROCEEZING
CII

SF(IP.LT.0.0RLIP.LGT UKD IM)CALL ZRAMSG('IPCO OR IP>139',0,0,

LIP=K-I?

SF(NLLTV.OR.N.GT.NDIM.JR.N.LT.KIP)

1 ZALL ZRRMSG{'N<1,N>500,0R N<KK-IP',0,92,16)
IF(K.LT.V.0R.K.GT.KDIM.JR.KIP.LT. V)

'V CALL t3AAMSG('K<Y,K>2C,3R K-IP<1',0,0,10)
IFIMLLT.V . CR.M.GT.MIDIM)CALL zRRMSG('M<C1 QR M>u ' G,5,10)

16)

fage 70

90013050
30013040
20013050
00013060
00013070
20013080
00013090
00013100
00013110
00013120
00013130
00013140
00013150
00013160
00013170
00013130
00013190
00013200
00013210
00013220
00013230
00013240
00013250
00013260
00013270
00013280
00013290
00013300
00013310
00013320
00013330
00013340
00013350
00013360
00013370
00013380
00013390
00013400
00013410
00013420
00013430
00013440
00013450
00013460
00013470
00013480
00013490
00013500
00013510
00013520
00013530
00013540
00013550
00013560
00013570
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IFCIALT.2Q.6.0R.IALT.EQ.13.0R. IALT . EQ. V0. OR.IALT.EC. 4)

V" CALL ERRMSG('IALT=4,6,13,0R 16',0,6,10)
IF(ISTOP.2Q.0.AND.IALT.EQ.S)

1 CALL £RRMSG('ISTOP=0 BUT IALT=5',0,6,16)

IF(IWT.LT.0.0OR. IWT.GT.2)CALL ERRMSG('IWT<0 OR IWw7>2',0,0,10)

IF(IDER.LT.O.OR.IDER.GT.V)CALL ERARMSG('IDER<O OR IDER>1',G,0,1%0)

IF(SP.LT.3.0OR.SP.GT.4)CALL ERRMSG('SP<0 OR SP>4',0,0,106)
IF(IP.GT.0) THEN
20 J=1,IP
IF(IB(J).LT.1.CR.IB(J).GT.K) THEN
ENCODE (3,43,CHAR3) J
CALL ERRMSG('IP>0 AND IB(J)<) OR IB(J)>K FOR J=*'//
1 CHAR3,0,6,16)
ENDIF
ENDDO
ENDIF
IF(SP.EG.0.0R.SP.EQ.2) GO TO 4}
DO 40 I=1,KPARMS
IF(SP.EG.1) THEN
IF(IP.GT.0) THEN
DO 42 J=1,1P
IF(I.EQ.IB(J)) GO TO 40
42 CONTINUE
ENDIF
IF(B(I).LE.O.) THEN
ENCODE(3,43,CHAR3) I
43 FORMAT(I2,'.")
CALL ERRMSG( 'SPz} AND B(I)<=0 FOR I='//CHAR3,0,6,16)
ENDIF
ELSE IF(SP.GT.2) THEN
IF(8(I).LT.BL(I).OR.B(I).GT.BH(I).OR.BL(I).GT.BH(I)) THEN
ENCODE(3,43,CHAR3) I
CALL ERRMSG('SP>2 AND B(I)<BL(I), '//
"B(1)>BH(I), OR BL(I)>BH(I)'//
2 * FOR Iz='//CHAR3,0,6,16)
ENDIF
IF(BL(I).EQ.BH(I)) THEN
IF(IP.GT.0) THEN
DO 45 J=1,1IP
IF(1.EQ.IB(J)) GO TO 40
45 CONTINUE
ENDIF
ENCODE(3,43,CHAR3) I
CALL ERRMSG('SP>2 AND BL(I)=BH(I) BUT B(I) NOT HELD '//

-

1 'FIXED FOR I='//CHAR3,0,0,16)
ENDIF
ENDIF
4Q CONTINUE
al IFCIV(1).£Q.10) THEN

ces
C NOTE CALL DFAULT(IV,V) WAS PRESET BEFORE $PARMS READ
(ol A4
IV(18)=NITER
IF(IPRT.GT.-3.AND.IPRT.LT.1) THEN
Iv(19)=-1

-

Page O]

00013500
00013530
00013000
00013610
000130620
00013030
00013040
00013050
00013000
00013¢70
000130380
00013630
00013700
00013710
00013720
00013730
00013740
00013750
00013760
00013770
00013730
00013790
00013800
00013810
00013820
00013330
00013840
00013850
00013860
00013870
00013830
00013890
00013900
00013910
00013920
00013930
00013640
00013950
00013960
00013970
00013980
00013990
00014000
00014010
00014020
00014C3C
00014040
00014C50
00014060
00014070
00014080
00014090
00014100
00014110
0001412G
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Nt
ELSE 00014138
IV(19)=IPRT 3001414
: ENDIF 000141593
i IF(IOUT.£C.0) THEN 30014160
IV(21)=0 00014172
ELSE 000141580
iv(21=10 300141380
: ENDIF J001420C
L INDIF ~ 20014218
IF(IP.GT.Q) THEN 000142293
DO 50 I=1V,1IP 0001423C
IF(IB(I).LE.O)CALL ERRMSG('IP>0 BUT SOME IB(I1)<=Q',0,0,106) 00014240
- 50 CONTINUE 00014250
tNDIF 00014260
c 00014270
C RtAD OBJECT(RUN)-TIME FORMAT FOR DATA MATRIX FROM FILE IALT. 00014280
Z 00014290
- READ(5,60,ERR=3000,END=9010) FMT 00014300
20 FORMAT(AT2) 00014310
IF(IWT.EQ.U) THEN 00014320
M1=MVARS 0001433C
: £LSE 00014340
— M1=MVARS+1 00014350
ENDIF 00014360
DO 70 I=1,NOBS 00014370
READ(IALT,FMT,ERR=9030,END=9040) Y(I),(X(I,d),d=1,M1) 00014380
: IF(IWT.EQ.O.OR.X(I,M1). EQ.0.0) THEN 00014390
= ' SQWT(I)=1.0 00014400
: GO TO 70 00014410
ELSE IF(IWT.EQ.1) THEN 00014420
. : SQWT(I)=1.0/X(1,M1) 0001443C
— K ELSE 00014440
SQWT(I)=1.0/SQRT(ABS(X (I, M1))) 00014450
ENDIF 00014460
70 CONTINUE 0001447C
c 00014480
— C INITIALIZE VIA CALL 3SUBZ (READ $INIT AND TEST, LOAD COMMON, ETC.) 00014493G
c 00014500
CALL SUBZ(Y,X,BFIX,PRNT,NPRNT N, TITLE,IOQUT) 00014510
C [ EXXESEXEIEEIESRSEREIRXARSSRRIRREERRERZ R R X J 00014520
c 00014530
- C ARITE $PARMS ON FORO06 AND FORO'16 (THE LATTER IF I0UT=1) 0001454C
c 000145590
CALL NONBLANK(TITLE,NB) 00014560
ARITE(6,80) TITLE,N,K,IP,M,IALT,ISTOP,IWT,IDER,IPRT,NITER,6IOUT,SP 00014570
— 30 FORMAT('1{NLSOL}:",8X,A<NB>//* N=z',4X,16,7T18,'K="',4X,106,734,'IP="',00014530
1 3X,16,TS50,'M=",4X,16,T66,"'TALT=",1X,16/" ISTOP=',10,718,'IWT=", 0001453C
2 2X,16,T34,'IDER=",17,750,'IPRT=",I7,766,'NITER=",I6/"' IOUT=', Q001460C
X 5X,12,T18,'sP=",3X,16) 0001461C
IF(IOUT.NE.O) 00014620
— YWRITE(16,80)TITLE,N,K,IP, M, IALT,ISTOP,IWT,IDER,IPRT,NITER, IOUT,SP 00014630
IF(IP.GT.0) THEN 00014640
WRITE(6,30) (I3(I1),I=1,1IP) 00014650
30 FORMAT(/' PARAMETERS HELD FIXED: IB=',620I3) 000146060
IF(IOUT.NE.O) #RITE(16,90) (IB(I),I=1,IP) 0001467C
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INDIF
CALL NONBLANK(FMT,NB)
~RITE(6,100) FMT
100 TORMAT(/' FMT="',A<NB>/)
IF(IOUT.NE.O) WRITE(16,100) FMT
IF(SP.GT.2) THEN
WRITE(6,111) (BL(I),I=1,KPARMS)

119 FORMAT(/' PARAMETER LOWER BOUNDS: BL='//(5£16.38))
IF(IOUT.NE.DQ) WRITE(16,111) (BL(1),I=1,KPARMS)
tNDIF
ARITE(6,110) (B(I),I=1,KPARMS)
110 FORMAT(/* INITIAL PARAMETERS: B='//(5£16.8))

IF(IQUT.NE.O) WRITE(16,110) (B(I),I=1,KPARMS)
IF(SP.GT.2) THEN
WRITE(6,112) (BH(I),I=1,KPARMS)

12 FORMAT(/' PARAMETER HIGHER BOUNDS: BH='//(5E16.8))
IF(IQUT.NE.O) WRITE(16,112) (BH(I),I=1,KPARMS)
tNDIF
DO 120 I=1,KDIM
120 INDEX(I)=I

IF(IP.EQ.O0) THEN
DO 130 I=1,KPARMS
IF(SP.GT.2) THEN
CL(I)=BL(I)
CH(I)=BH(I)
ENDIF
130 C(I)=B(I)
tLSE

REORDER B TO C WHEN IP>0 (AND BL,BH TO CL,CH, RESPECTIVELY)

OO0

IM=0

DO 150 I=1,KPARMS

DO 140 J=3V,IP
IF(I.EQ.IB(J)) GO TO 150

140 CONTINUE
IM=IM+1
C(IM)=B(I)

IF(SP.GT.2) THEN
CL(IM)=BL(I)
CH(IM)=BH(I)

ENDIF

INDEX(IM)=1I

150 CONTINUE
WRITE(6,160) (I,I=1,KPARMS)

1690 FORMAT(/* PARAMETER INDEX:',20I3)
IF(IOUT.NE.O) WRITE(16,160) (I,I=1,KPARMS)
WRITE(6,170) (INDEX(I),I=1,KIP)

1792 FORMAT(' REORDERED AS...:',20I3)
IF(IOUT.NE.O) WRITE(16,170) (INDEX(I),I=1,KIP)
WRITE(6,180) (C(I),I=1,KIP)

130 FORMAT(/' REORDERED PARAMETERS:'//(S5t16.4))

IF(IOUT.NE.O) WRITE(16,180) (C(I),I=1,KIP)
tNDIF
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00014080
00014690
0004700
00014710
00014720
00014730
00014740
00014750
00014760
00014770
00014780
00014790
00014800
00014810
00014820
00014830
00014840
00014850
00014860
00014870
00014880
00014890
00014900
00014910
00014920
00014930
00014940
00014950
00014960
00014970
00014980
00014990
00015000
00015010
00015020
00015030
00015040
00015050
00015060
00015070
00015080
00015090
00015100
00015110
00015120
0001513C
00015140
00015150
00015160
00015170
00015180
00015190
00015200
00015210
00015220
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T PEAFCORM INITIAL FARAMETER TRANSFORMS VIA SP (SCALEP) 00015230
I 00015240
IF(SP.EQ.C) 32 TO 220 : 00015250C

D0 210 I=z1,5I° 00015260

GO TO (201,:262,203,203),s°P 0001527¢C

201 C(I)=ALSG.Z. 1)) 0001528¢C
GO TC 21¢C 0001529¢C

2tz C(I)=ASIN=.2(1)) 00015300
GO TO 21C 0001531C

203 TEM=(C(I)-C22(I))/(CH(I)-CL(I)) 00015320
IF(SP.EC.:, THEN 0001533¢C
C(I)=ASIN(SQRT(TEM)) 00015340

ELSE 00015350
C(I)=ERFINV(2.0*TEM-1.0) 00015360

ENDIF 00015370

210 CONTINUE 00015380
C 00015390
C INTERFACE WITH NL2ITR USING MARQRT FCODE AND PCODE (IF IDER=0) 00015400
o 00015410
220 ENCODE(b,222,ZALLED) ICALL 00015420
222 FORMAT(I3,' #*') 000154 3¢C
WRITE(6,22Y, ZALLED 00015440

221 FORMAT('O®** SLITR (IDER=0) OR NL2SNO (IDER=1) CALLED:',A6/) 00015450
IF(IOUT.NE.C) WRITE(16,221) CALLED 00015460

b IFCIDER.EQ.S, THEN 00015470
X CALL NLITR(NOBS,KIP,C,IV,V,CBOUND,FCODE,PCODE) 00015480
: C ll!.l.l..l.l!.l.ll»liIQI!!l!l'l!l.l!ll!'Q.li.i 000)5490
ELSE 00015500

CALL NL2$NC(NOBS,KIP,C,CALCR,IV,V,IDUMMY,CBOUND,FCODE) Q0015510

C lllilll.l!l'.ll!Illll!ll.lllillllllllilllll.ll!lllllll 00015520
ENDIF 00015530

C 00015540
C GET INVERSE PARAMETER TRANSFORMATION OF 30LUTION VECTOR C 00015550
C 00015560
IF(SP.EQ.T) 32 TO 229 00015570

DO 228 I=1,xZ? 00015580

GO TO (22¢,:225,226,226),SP 00015590

224 C(IN=EXP(C(I)) 00015600
GO TO 228 00015610

225 C(I)=SINKH(C(I)) 00015620
GO TO 22§ 00015630

226 TEM=CH(I)-CL(I) 00015640
IF(SP.EQ. X} THEN 00015650
C(I)=sCL{I +TEM*SIN(C(]))#n2 00015660

ELSE 00015670
C(I)=CL.Z,+0.5*TEM¥ (1, 0+ERF(C(I))) ) 00015680

ENDIF 00015690

228 CONTINUE 00015700
[o4 00015710
C OUTPUT SELeCTEL ItSULTS ON FORDOb (ALL RESULTS ON FOROlo IF IoUT=1) 00015720
o 00015730
229 IF(IOUT.NE.J.AND.IPRT.NE.O) THEN 00015740
I=1 0001575¢C

REWIND 16 00015760

230 READ(16,2%2.2ND=240) LINEV3C 00015770
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232 FCAMAT(A) 00015780
IF(I.EQ.1) THEN 00015790

o 00015800
C VAX FUNCTION 'LIBSINDEX' USED TO DISTINGUISH FROM ARRAY 'INDEX' 00015810
c 00015820
IF(LIBSINDEX(LINE132, "CALLED: '//CALLED).EQ.0) GO TO 230 00015830

1=0 00015840

GO TO 230 00015850

ENDIF 00015860
IF(LIBSINDEX(LINE132,'0BS.Y(I)').NE.O) GO TO 236 00015870
IF(LIBSINDEX(LINE 132, 'COVARIANCE = SCALE').NE.Q) GO TO 236 00015880

CALL NONBLANK(LINE132,J) 00015890
IF(J.LE.O) GO TO 230 00015900
WRITE(6,234) LINE132 00015910

234 FORMAT(ACJ>) 00015920
GO TO 230 00015930

236 READ(16,232,END=240) LINE132 00015940
GO TO 236 00015950

ENDIF 00015960

240  IF(IOUT.NE.O) WRITE(16,250) 00015970
250 FORMAT(/3X,'I',4X,'OBS.Y(I)',6X,'CAL', 11X, 'RES',8X, 00015980
1 'IRES.ERR',6X,'X(I,1)"',8X, 00015990

2 'X(I1,2)',8X,"X(I1,3)",8X,"'X(I,d4)',8X, 'WI(I)") 00016000
IF(IPRT.EQ.-2) WRITE(6,250) 00016010
SUMF220.0 00016020
IF(IDER.NE.O) IADR=IV(50)-1 00016030

DO 270 I=1,NOBS 00016040
IF(IDER.EQ.O) THEN 00016050

F2=R(I) 00016060

ELSE 00016070
F2=V(IADR+I) 00016080

ENDIF 00016090
RES=F2/SQWT(I) 00016100
CAL=Y(I)-RES 00016110
IF(CAL.NE.0.D) THEN 00016120
PERR=100.0%RES/ABS(CAL) 00016130

ELSE 00016140
PERR=0.0 00016150

ENDIF 00016160
WT=SQWT(I)#*#*2 00016170
SUMF2=SUMF2+RES##2 00016180
IF(IPRT.EQ.-2)WRITE(6,260) I,Y(I),CAL,RES,PERR, 00016190
V(X(I,Jd),d=1,4), W4T 00016200

260 FORMAT(1X,I3,2E14.6,E11.3,6E14.6) 00016210
IF(IOUT.NE.O) WRITE(16,260) I,Y(I),CAL,RES,PERR, 00016220
V(X(L,d),Jd=1,4),WT 00016230

270 CONTINUE 00016240
IF(NOBS.EQ.KIP) THEN 00016250
RMSERR=0.0 00016260

ELSE 00016270
RMSERR=SQRT(SUMF2/(NOBS-KIP)) 00016280

ENDIF 00016290

WRITE (6,280) AMSERR 00016300

280  FORMAT(/' ** AMSERRz',E16.8) 00016310
- IF(IOUT.NE.O) WRITE(16,280) RMSERR 00016320

(o

A
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LFLIV(2o).LE.0) 3C TO 330

[

A CCVARIANCE MATRIX WAS COMPUTED (GET ADDITIONAL STATISTICS)

O N

ZADR=IV(206)-1
IF(IPRT.LT.-1) WRITE(0,290)
90 FORMAT(/' CCVARIANCE MATRIX')
3G 320 1=V ,KIP
20 300 J=3, I
300 A(J)=V(IADR+LOC(J, 1)
SE(I)=SQRT(ABS(W(I))
IFCIPRT.LT.-1) WRITE(H,310) INDEX(I),(W(dJ),d=1,I)
FORMAT(1X,12,10E12.4/(3X,10E12.4))
CONTINUE

iy

)
)
(

GET CORRELATION COEFFICIENT MATRIX

IF(IQUT.NE.D) WRITE(16,330)
330 FORMAT(/' CORRELATION MATRIX')
IFCIPRT,LT.O) WRITE(6,330)
DO 350 I=1,KIP
IF(SE(I).£Q.0.0) THEN
W(I)=1.0
ENDIF
DO 340 J=1,I
IF(SE(J).NE.C.0) W(J)=V(IADR+LOC(J,I))/(SE(I)®SE(J))
340 CONTINUE
IF(IOUT.NE.O) WRITE(16,310) INDEX(I),(w(J),Jd

1, 1)
IF(IPRT.LT.0) WRITE(6,310) INDEX(I),(W(J),d )

1,1

350 CONTINUE
c
C PRINT PARAMETER STANDARD ¢RRORS (SE) AND RELATIVE ERRORS
C
ARITE(6, 360)
360 FORMAT(/! **PARM SOL. STD_ERROR REL_ZAROR % ZRROR #**'/)

IF(IOUT.NE.O) WRITZ(16,360)
DO 370 I=1,KIP
RELERR=0.0
IF(C(I).NE.O.0) RELERR=SE(I)/C(I)
PERR=100.*RELERR
WRITE(6,310) INDEX(I),C(I1),SE(I),RELERR,PERR
IF(IOUT.NE.O) WRITE(16,310) INDEX(I),C(I),SE(I),RELERR,PERR
370  CONTINUE
o

C PUT 30OLUTION C AND BFIX TOGETHER (IF IP>G
cC
380 20 390 I=V,KIP
390 W(I)=C(I)
IF(IP.EQ.D) GO TO 420
IM=0
00 410 I=1,KPARMS
W(I)=BFIX(I)
DO 400 J=1,IpP
IF(I.EQ.IB(J)) 30 TO 410
400 CONTINUE

rage b¢

30016330
00016340
20016350
00016360
Q00016370
00816 38C
00016390
GC016400
00016410
00016420
00016430
00016440
00016450
00016460
00016470
00016480
00016490
00016500
00016510
00016520
00016530
00016540
00016550
00016560
00016570
00016580
00016590
00016600
00016610
00016620
00016630
00016640
00016650
00016660
00016670
00016630
00016690
00016700
00016710
00016720
00016730
00016740
00016750
00016760
00016770
00016780
00016790
00016800
00016810
00016820
00016830
00016840
00016850
00016360
00016870

s SR - N A
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IMzIM+) C0016E30
w(I)=C(IM) G00164850

10 CONTINUE €00166C0
“e9 CALL SUBEND(Y,X,Ww,K,N,TITLE,IOUT) 00016910
: L T N S TR R Ry 00016320
IF(ISTOP.NE. 1) THEN 00016630
READ(5,10,ERR=9000,ENL=9010) TITL: 0C016940
IF(IALT.NE.S5) REWIND IALT 0016350
ICALL=ICALL# ' 00016960

GO TO 22 00016370

ENDIF 00016380

o 00016930
C** RETURN FROM NLSOL C0017000
< 00017010
RETURN c0017C20

7000 CALL ERRMSG('ERR=9000 READING FOR005',0,6,16) 00017030
3G10 CALL ERRMSG('PREMATURE E.O.F (END=9010) READING FOR00S',0,6,1b) 00017040
3020 CALL ERRMSG('END *9020 READING FORO0OS5 IN {NAMELIST}',0,6,16) 00017050
3030 CALL ERRMSG('END=9030 READING FILE IALT',0,6,16) 00017060
9040 CALL ERRMSG('PREMATURE E.O.F (END=9040) READING FILE IALT?, 00017070
10,6,16) 00017080

o 00017090
C** END OF SUBHROUTINE NLSOL 00017100
o . 00017110
END 00017120
SUBROUTINE NLITR(N,KIP,C,IV,V,CBOUND,FCODE,PCODE) 00017130

o 00017140
C**CALCULATES BOTH THE RESIDUAL VECTOR R(N) & ANALYTICAL JACOBIAN 00017150
C JAC(N,KIP) BY 'REVERSE COMMUNICATION VIA INTERNAL CALL NL2ITR' 00017160
C (SEE REFY, P. 38). 00017170
< 00017130
z N = NO. OBSERVATIONS <=500 (SEE NDIM BELOW) 00017190
o} KIP = NO. ADJUSTABLE PARAMETERS =K-IIP WHERE 00017200
z =TOTAL PARAMETERS, IIP=NO. PARAMETERS HELD FIXED 0017210
o IN IIB(IIP) VIA COMMON/FIXDAT/ . 00017220
c C{) = I/0 PARAMETER VECTOR (SUPPLIED BY NL2ITR) 00017230
o #HICH ARE THE UNCONSTRAINED PARAMETERS IN NL2ITR. 00017240
o} IV() = SAME CONTROL INFORMATION SET BY NLSOL (OR NL2ITR). 00017250
z V() = SAME CONTROL INFORMATION SET B8Y NLSOL (OR NL2ITR). 00017260
o CBOUND = INPUT ARRAY OF LOW AND HIGH BOUNDS USED ONLY WHEN SP>2. 00017270
c FCODE = EXTERNAL FUNCTION NAME (SAME AS USED IN 'MARQRT' OR 00017230
c 'IMSLMQ' TO COMPUTE THE NONLINEAR OBJECTIVE FUNCTION). 00017290
< PCODE = EXTERNAL ANALYTIC DERIVATIVE NAME (SAME AS USED IN 00017300
c 'MARQRT' WHEN IDER=0) CORRESPONDING TO EACH FCODE CALL. 00017310
< 00017320
C**SEE REF) (P.38) FOR MORE DETAILS ON CALLING NL2ITR. 00017330
C 20017340
T**OTHER DATA IN COMMON/FIXDAT/ MUST BE PRESET. 0017350
C 50017360
2 00017370
33553553335 955555535555555353555533853335339555535535535553585558358558500017330
C$$ CHANGE THE FOLLOWING FORTRAN-77 PARAMETER STATEMENT ONLY IF 00017390
C33 INCREASING THE DEFAULT DIMENSIONS FOR NLSOL: C0017400
PARAMETER (NDIM=500,MDIM=5,KDIM=20) 00017410

«

33 WHERE NDIM=MAX.OBS., MDIM=MAX.INDEP.VARS., KDIM=MAX.UNKNOWN PARMS. C0017420
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T35 D0 NCOT CHANGE THE FOLLOWING RELATED PARAMETER STATEMENT:

PARAMETER (K1DIM=KDIM-1)

SCC0YT <2
S001THul

0333833535333335833535335355535335385555555359553533555883555555555555583553300017450
C

DO =000

aoao

12

INTEGER SP

SIMENSION Z(1),IV(1),V(1),CBOUND()),PRNT(5),SQWT(NDIM; .

V BIP(KDIM) ,D(XDIM) R(NDIM),PART(XDIM),W(KDIM)
AEAL*4 JAC(NDIM,KDIM)

COMMON/FIXDAT/Y(NDIM), X(NDIM,MDIM) , BFIX(KDIM), IIB(X102%)

? IDER,KPARMS,SP
COMMON/BOUNDS /BL (KDIM) ,BH(KDIM)
COMMON/REVCOM/R

ZQUIVALENCE (SQWT(1),X(1,MDIM))
DATA NN/NDIM/

GET INVERSE PARAMETER TRANSFORMATION (C TO BIP)

CALL INTRAN(KIP,C,CBOUND,BIP)

DETERMINE FROM IV(1) HOW TO CALL NL2ITR

IvizIv(l)
00 120 I=%,N
CALL FCODE(Y,X,BIP,PRNT,F,I,IDER)
e T I I T Y
IFCIVI.NE.2) R(I)=SQWT(I)*(Y(I)~-F)
IF(IV1.EQ.Y) GO TO 120
CALL PCODE(PART,X,BIP,PRNT,F,I,IIP,I1B)

RERRRBBERRRORRBARRRR BB ERRARRERRRRRR NN AN

SCALE PART(J) VIA SP AND THE DERIVATIVE CHAIN-RULE.

IF(SP.EQ.0) GO TO 80

IF(SP.EQ. 1) THEN
DO 11 K=1,KPARMS
PART(K)=BIP(K)*PART(K)

ELSE IF(SP.EQ.2) THEN
DO 12 K=1,KPARMS
IF(PART(K).EQ.0.0) GO TO 12
TEM=BIP(K)+SQRT(BIP(K)**2+1.0)
PART(K)=0.5%*(TEM+1.0/TEM) *PART(K)
CONTINUE

ELSE IF (SP.EQ.3) THEN
DO 13 K=1,KPARMS
IF(PART(K).EQ.0.0) GO TO 13
PART(K)=2.*PART(K)*SQRT((BIP(K)-BL(K))*

) (BH(K)~BIP(K)))
CONTINUE
ELSE IF(SP.£Q.4) THEN

D0 14 K=1,KPARMS
IF(PART(K).EQ.D.0) GO TC 14
TEM=BH(K)-BL(K)

PART(K)=0.56413953*PART(K)*TEM*EXP(-(ZRFINV(2.*

1 BL(K))/TEM=1,)) **2)
CONTINUE
ENDIF

C001740C
JGC1747C
300174gC
SO0CITuse
SQ0175CC
o0G¥TS L
30017527
o0G17530C
2001754C
0001755¢
00017560
2001757¢
00017580
00017530
20017600
0001761C
00017020
C001763C
00017640
00017650
00017600
00017670
0001768C
30017630
0001770¢C
0001771¢C
c001772¢C
00017736
0001774G
0001775¢
00017760
S0017776C
00017780
00017790
00017800
00017810
00017820
00017830
00017840
00017850
00017863
00017870
c0C17838GC
30017890
5001790C
20017310
5001732¢
00017538

119,

(3IP(K)=- 260173540

26017550
30017300
G0017370
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80 IF(IIP.EQ.Q) THEN 00017980
DO 90 J=1,KIP 00017990

30 JAC(I,J)=-SQWT(I)*PART(J) 00018000
ELSE 00018010

IM=0 00018020

DO 110 K=1,KPARMS 00018030

DO 100 J=1,IIP 00018040
IF(K.EQ.IIB(J)) GO TO 110 00018050

100 CONTINUE 00018060
IM=IM+1 00018070
JAC(I,IM)==-SQWT(1)*PART(K) 00018080

110 CONTINUE 00018090
ENDIF 00018100

120 CONTINUE 00018110
o 00018120
C 00018130
CALL NL2ITR(D,IV,JAC,N, NN, KIP,R,V,C) 00018140

C !lllilllllllllDlll..ll.!llllillliill 00018‘50
IF(IV(1).EQ.1.0R.IV(1).EQ.2) GO TO 10 00018160
RETURN 00018170

END 00018180
SUBROUTINE INTRAN(KIP,C,CBOUND, BIP) 00018190

o 00018200
C**INVERSE PARAMETER TRANSFORMATION USED IN 'NLSOL','NLITR'. 00018210
c 00018220
C CALCULATES CONSTRAINED PARAMETERS FOR FCODE OR PCODE BACK FROM THE 00018230
C UNCONSTRAINED PARAMETERS IN 'NL2ITR' OR 'NL2SNQ' 00018240
o 00018250
C KIP = NO, ADJUSTABLE PARAMETERS = K-IIP (IIP IN COMMON/FIXDAT) 00018260
c C() = INPUT UNCONSTRAINED VECTOR (DIM. KIP) 00018270
o CBOUND = INPUT CONSTRAINED BOUNDS, IF ANY. 00018280
C BIP() = OUTPUT CONSTRAINED VECTOR (DIM. KPARMS--TN COMMON ) . 00018290
o 00018300
csssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssooo18310
C$$ CHANGE THE FOLLOWING FORTRAN-77 PARAMETER STATEMENT ONLY IF 00018320
C$$ INCREASING THE DEFAULT DIMENSIONS FOR NLSOL: 00018330
PARAMETER (NDIM=500,MDIM=5,KDIM=20) 00018340

C$S$ WHERE NDIM=MAX.OBS., MDIM=MAX.INDEP.VARS., KDIM=MAX.UNKNOWN PARMS. 00018350
C$$S DO NOT CHANGE THE FOLLOWING RELATED PARAMETER STATEMENT: 00018360
PARAMETER (K1DIM=KDIM-~1) 00018370
cssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss500018380
c 00018390
INTEGER SP 00018400
DIMENSION C(1),CBOUND(1),BIP(1),CTEM(KDIM) 00018410
COMMON/FIXDAT/Y(NDIM),X(NDIM,MDIH),BFIX(KDIM),IIS(KIDIM),ZIP, 00018420

' IDER, KPARMS,SP 00013430
IF(SP.EQ.0) THEN 00018440

DO 10 I=1,KIP 00018450

10 CTEM(I)=C(I) 00018460
ELSE 00018470

DO 50 I=1,KIP 00018480

GO TO (20,30,40,40),3P 00018490

20 CTEM(I)=EXP(C(I)) 00018500
GO TO 50 00018510

30 CTEM(I)=SINH(C(I)) 00018520
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SC TS 50 000185 ¢
a 217 =CBCUND(KDIM+I j=-I20uND(]) 0001354¢
IF{3P.2Q. 3) THEN 00018550
CTEM(I)=CBOUND(I «CIF*SIN(C{I  1#%2 00013560
=13t 00138577
CTEM(1)=CBOUND(I ,~2.5*DIF* (1. 2«2 RF(CL1)) 0001355¢C
ENCIF 0001353¢
a0 CONTINGE 2001360¢
SHDIF 8C01801¢
IF(IIP.IG.0) THEN 0001802¢C
DO o0 [=1,KIP 00018630
of BIP(I)=CTEM(I) 00018640
iLSE 00018650
IM=0 00018660
DO 30 I=1,KPARMS 00018670
BIP(I)=BFIX(I) 0001868C
DO 70 J=1,1IIP 00018690
IF(I.EQ.IIB(J)) GC T2 80 00013700
70 CONTINUE 00018710
IM=IM«1 0001872¢
BIP(I)=CTEM(IM) 00018730
30 CONTINUE 0018740
ENDIF 00013750
RETURN 00013760
END 0001877¢
SUBROUTINE CALCR(N,KIP,C,NF,R,LASTNF, CBOUND, FCODE) 00013780
C 00018730
C*¥CALCULATES RESIDUAL VECTOR 3(N) FOR 'NLZSNO' WHEN IDER=1. 00018800
o 00018810
C N = NO. OBSERVATIONS <2300 (SEE NDIM 3ELOW) 00018820
o KIP = NO. ADJUSTABLE PAAAMETERS =X-IIP WHERE 00018830
c K=TOTAL PARAMETERS, IIP=NO. PARAMETERS HELD FIXED 00018840
c iN TIB(IIP) VIA CCMMON/FIXDAT/ 000183850
o C() = INPUT PARAMETER VECTOR (SUPPLI:Z BY NL2SNG) 00018860
c WHICH ARE THE UNCONSTRAINED PARAMETERS IN NL2SNO. 00018870
o NF = INVOCATIUN COUNT (INPUT)FOR USE 3Y NL2SNO OR NL2SOL. 00018880
C R() = OUTPUT JEIGHTED RESIDUAL VECTOR (DIM. N) 000183890
C CASTNF = LAST NF (ON EXIT FOR POSSI3LI USE IN CALCJ OR NL2SOL). 00018900
c CBOUND = INPUT ARRAY OF LOW AND HIGH BOUNDS USED ONLY WHEN SP>3. 00018510
c FCODE = EXTERNAL FUNCTICN NAME (SAME AS USED IN °'MARQRT' GR 00018920
o "IMSLMQ' TO COMPUTE THE NONLINEAR OBJECTIVE FUNCTION). 000138930
c 00018940
C¥*OTHER DATA IN COMMON/FIXDAT/ MUST BE 23:SET. 00018950
C 00013900
C 00013670
csssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssooosa980
©$3 CHANGE THE FGLLOWING FORTAAN-T7 PARAMETER STATEMENT ONLY IF 000139506
©33 INCREASING THE DEFAULT CIMENSIONS FCR NLSOL: 00019600
PARAMETER (NDIM=500,MDI4=5,KDiM=20) 00019010
€35 WHERE NDIM=MAX.OBS., MDIM=MAX.INDEP.VARS., KDIM=MAX.UNKNOWN PARMS. 000139020
C33 DC NOT CHANGE THE FOLLOWING RELATED PARAMETER STATEMENT: 00019030
PARAMETER (X1DIMzKDIM-1; 00019049
Csssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssggg:9058
C 306

INTEGER 3P 00019070
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DIMENSION C(1),R(1),CBOUND(1), PRNT(S5),SCWT(NDIM),BI?(KDIM)
COMMON/FIXDAT /Y(NDIM) X(NDIM,MDIM) BFIX(KDIM) IIB(K‘DIM) lip,
V IDER,KPARMS,SP

tOUIVALENCE (SOHT(’),X(i,MDIM))

C GET INVERSE PARAMETER TRANSFORMATION (C TO BIP)
CALL INTRAN(XIP,C,CBOUND,BIP)
C  COMPUTE RESIDUAL VECTOR R(N) USING BIP IN FCODE
c
DO 10 I=1,N
CALL FCODE(Y,X,BIP,PRNT, IDER)
c 'I’l'.'..ll.'i.l..l.l.ll.l ' L EEE]

R(I)=SQWT(I)*(Y(I)-F)
10 CONTINUE
LASTNF =NF
RETURN
END
SUBROUTINE NONBLANK(C,NB)
C--DETERMINE NON-BLANK CHAR LENGTH (=NB8 ON EXIT) OF C*(*¥)
C NOTE THAT NB WILL BE IN [0,LEN(C)].
o
CHARACTER*(*) C
L=LEN(C)
DO 10 I=L,1,-
NB=I
IF(C(I:I).NE.' ') RETURN
10 CONTINUE
NB=0
RETURN
END
SUBROUTINE PROCINFO(ABS_VALUES, INCR_VALUES)

-
-

SUBROUTINE TO OBTAIN ABSOLUTE AND INCREMENTAL VALUES OF PROCESS
PARAMETERS: CPU TIME, BUFFERED I1/0 COUNT, DIRECT I/0 COUNT, AND
PAGE FAULTS.

[eEsNeNeNe]

IMPLICIT INTEGER®2(W),INTEGER*4 (L)
PARAMETER (JPIS$ CPUTIM = '00000407'X,
! JPI$_BUFIO = 'D000040C’'X,JPI$_DIRIO = '0000040B'X,
2 JPI$TPAGEFLTS: '0000040A'X) —
INTEGER®4 ABS VALUES(4),INCR _VALUES(4),LCL VALUES(U)
COMMON/ITEMLIZT/
} W_LEN1,W_CODE1,L_ADDR1,L_LENADDR1,
2 W LEN2 W_CODE2,L”ADDR2,L”LENADDR2,
3 W_LEN3,W_CODE3,L TADDR3,L LENADDR;,
4 W_LEN4, W CODE4 +L_ADDR4,L_LENADDRAY,
5 W LENS W_CODES
DATA W_LEN1,W LEN2,# LEN3,W _LEN4,W_LENS/S*u/
DATA W™ CODE1/JPIs CPU‘IM/
1 W_CODE2/J4PIs BUFTO/,
2 W CODE3/JPIS™ DIRIO/
3 W_CODE4/JPI$™ PAGEFL;S/
4 W_CODES/0/

“age o7

30019080
50019090
390719100
20019110
00019120
30019130
50019140
20019150
00019160
00019170
00019180
00019190
00019200
00019210
00019220
00019230
00019240
00019250
00019260
00019270
00019280
00019290
00019300
00019310
00019320
00019330
00019340
00019350
00019360
00019370
20019380
80019390
00019400
20019410
00019420
00019430
00019440
00019450
00019460
00019470
00019430
00019490
$0019500
00019510
00019520
00019530
00019540
00019550
30019550
00019570
00019530
00019530
00019600
00019610
00019620
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CATA L LENADCRY,L LENADCR2,L_LENAZIRZ.L_LENADDR4,+%3; 00013630
__ADDRT=2LOC(LCL_VALUES(1)) ~ - 00013040
L_ADDRZ=%LOC{LCL_VALUES(2)] 00015650

L ADDR3=3LOC{LCL_VALUES(3)) 00013600

LT ADDR4=3LOC(LCL_VALUES(4)) 00019670

c** PAFORM THE SYSTEM SERVICE CALL 00013630
TALL SYSSGETJPIC,,,# LENT,,,) 20013690

C** ASSIGN THE NEW YALUES TO THE AAGUMENTS 00013700
20 1=21,4 00015710

INCR VALUES(Ij=LCL _VALUES(I)-ABS_YALJES(I) 00013720
ABS_VALUES(I)=LCL_VALUES(I) - 0001373¢C

END 00 - 00015740
AETURN 00013750

END 00019760

REAL FUNCTION RFLAGS(N,FUN,TOL,TO,TM,T,NEW) 00019770
C--FOURIER TRANSFORM LAG CONVOLUTION &% SPLINE INTERPOLATICH 00019780
C GIVES FOURIER COSINE OR SINE TRANSFORMS VIA RLAGFQ,RLAGF? 00019790
C REF: ANDERSON,1975,NTIS REPT. PB-242-400,7.76-87. 00013800
c 00019810
< N = O FOR COSINE TRANSFORM (VIA RLAGFO) 00019820
< N = 1 FOR SINE TRANSFORM (VIA RLAGF1) 00019830
c FUN = EXTERNAL REAL KERNEL FUNCTION. 000139840
< TOL = TOLERANCE REQUESTED FOR RLAGFO OR RLAGF) 00019850
c TO = TMIN TO USE (E.G., LET TO=.5*TMIN, TMIN=TRUE) 00019860
¢ TM = TMAX TO USE (TM>TO) 00013870
s ¢ T = TRANSFORM PARAMETER (TO<=T<=TM) FOR THIS CALL (#Ew=) OR 0) 00019880
c NEW = 1 REQUIRED FOR 1ST CALL OR TO RESET SPLINE CCEFFICIENTS. 00013890
¢ NeWw = O FOR ALL CALLS AFTER 1ST--USES SPLINE INTERPCLATION ONLY. 00013900
c 00019910
REAL ARG(200),Y(200),AR(200),BR(200),CR(200), 00019920

& D(2),W1(200),42(200) 00019930
EXTERNAL FUN 00019940

DATA D/2%0.0/ 00019950
IF(NEW.2Q.0) GO 70 3 00019960
T=AINT(5.*%ALOG(TM/T0))+5 00019970
IF(NT.GT.200)CALL ERRMSG('IN RFLAGS: NT>200 ',u4,»,%0) 00019980
NT1=NT+1 00019990
X0=ALOG(TO)+.2"NT 00020000

NU=1 00020010

DO 1 J=1,NT 00020020
I=NTY-4 00020030
X=X0-.2%J 00020040
EX=EXP(X) 00020050
ARG(I)=EX 00020060
IF(N.EQ.O) Y(I)=RLAGFO(X,FUN,TOL,L, NU)/EX 00020070
IF(N.NE.O) Y(I)=RLAGF1I(X,FUN,TCL,L,NU)/EX 00020080

) NU=0 00020090
CALL SPLINIV(NT,0.0,ARG,Y,AR,BR,CR,0,D,41,42) 00020100

: IF(NT.LT.0) CALL ERRMSG('IN RFLAGS: NT<O AFTER SPLIN' ',0,0,16) 00020110
3 IF(T.LT.TO) CALL ERRMSG('IN RFLAGS: T<T0',3,0,10) 00020120
IF(T.GT.TM) CALL ERRMSG('IN RFLAGS: T>TM', 3,6,16) 00020130

CALL SPOINT(NT,ARG, Y, AR,BR,CR,T,X) 00020140
RFLAGS =X 00020150
RETURN 00020160

IND 00020170
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SUBROUTINE SPLINV(M,H,X,Y,A,

z,C,iT,D0,P,S
C--ONE DIMENSIONAL CYUBIC SPLINE COEFFICIEN E

Py S)
T DETERMINATION.
3Y w.L.ANDERSON, U.S. GECLOGICAL SURVEY, DENVER, CGLORADO

PARMS--- Mz NUMBER OF DATA POINTS .GT. 2
d= EQUAL INTERVAL OPTICN WHEN H.GT.O. (USE DUMMY X HERE),
UNEQUAL INTERVALS IF H=0. (X REQUIRED STORAGE)
X= INDEP.VAR WHEN H=0. (DIM .GE. M).
Y= DEPENDENT VARIABLE (DIM .GE. M).
A,B,C=COEFF.ARRAYS (EACH DIM .GE. M)

ALSO USED AS WORK ARRAYS DURING EXECUTION.
IT= TYPE OF BOUNDARY CONDITION SUPPLIED IN D ARRAY. USE
T=Y IF 1ST DERIVATIVES GIVEN AT END POINTS, OR
IT=0 IF 2ND DERIVATIVES GIVEN AT END POINTS.
D= BOUNDARY ARRAY (DIM 2) AT POINT 1 AND M RESPECTIVELY.
P,S= WORK ARRAYS (EACH DIM=M).
--ERROR RETURN WITH M=-(ABS(M)) IF ANY PARM OUT OF RANGE.
THE RESULTING CUBIC SPLINE IS OF THE FORM:
Y=Y(I)+ACI)®(X=X(I))+B(L1)*(X-X(I))**2+C(I)*(X-X(I))"*3
FOR I=1,2,...,M=1

OO0 O000000000 00000000

REAL®4  X(1),Y(1),A(1),B(1),C(1),D(2),P(1),S(1),MUL
IF(IT.LT.0.0R.IT.GT.1.0R.H.LT.0..0R.M.LT.3) GO TO 999
N=M-1
IF(IT.EQ.0) GO TO 20
C--13T DERIVATIVE BOUNDARIES GIVEN
NE=N-=1
IF(H) 999,11,1
C--EQUAL SPACING H .GT. O. AND IT=1
! HH=3.0/H
DO 2 I=1,NE
B(I)=4.0
)=1,
ACI)
2 P(I) (Y(I+2)=-Y(I))
P(Y) 1-D(1)
P(NE)=P(NE)~-D(2)
C--SOLUTION OF TRIDIAGONAL MATRIX Q. OF ORDER NE
3 C(1r)=Cc(1)y/BQ1)
P(1)=P(1)/B(1)
DO 4 I=2,NE
MUL=1.0/(B(I)=-A(I)*C(L-1))
C(I)=MUL*C(I)
4 P(I)=MUL*(P(I)-A(I)*P(I-1))
C--OBTAIN SPLINE COEFFICIENTS
A(NE+IT)=P(NE)
I=NE-1
5 ACI+IT)=P(I)=-C(I)*A(I+IT+1)
I=I-1
IF(I.GE.Y) GO TO0 S
IF(IT.EQ.0) GO TO 6
A(1V)=D(1)

=1.0
=1.0
=HH*
=P(

RESULTS ARE RETURNED IN 1ST(M=-1) ELEMENTS OF A,B,&C.

Page oY

00020130
0002C130
00020200
00020210
0002022¢C
00020230
00020240
00020250
00020260
00020270
00020280
00020290
00020300
00020310
00020320
00020330
000206340
00020350
00020360
00020370
00020380
00020390
00020400
00020410
00020420
000204 30
00020440
00020450
00020460
00020470
00020480
00020490
00020500
00020510
00020520
00020530
00020540
00020550
00020560
00020570
00020580
00020590
00020600
00020610
00020620
00020630
00020640
00020650
00020660
00020670
00020630
00020690
00020700
00020710
00020720
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)

=Cuz
H.EQ.d.) GO TO 14

— -

R :z
( o
= Ias

‘C)"l

R

21N
U-:ih’(Y(A#l) Y(1))
B(Z) HE* 3. 0*MUL=-(ALLI+Y)+2.0%A01))
T C(I)=HH*HH*(-2.0*MUL+A(I+1)«A(I))
RETURN
— T--UNEQUAL SPACING H=0.. AND I7T=)
: 1) D0 12 1=V, N
12 S(I+V)=Xk(I+1)=X(I)
DO 13 I=1,NE
B(1)=2.0%(S(I+1)+S(1+2))
- C(I)=S(I+1)
A(I)=S(I+2)
13 P(L)=3.0%(S(I+1)®#20(Y(1+2)=Y(141))+3S(1+2)**2%(Y(I+1)=-Y(1)))/
$ (S(I+1)*S(I+2))
P(1)=P(1)=S(3)*D(1)
P(NE)=P(NE)~S(N)*D(2)
GO T0 3
14 DO 15 I=1,N
HH=1.0/S(1+1)
— MUL=(Y(I+1)=Y(I))*HH**2
B(I)=3.0%*MUL-(A(I+1)+2.0%A(1))*HH
15 C(I)==2.0*MUL*HH+(A(I+1)+A(I))*HH**2
RETURN
) C-~-2ND DEARIVATIVE BOUNDARIES GIVEN
bt ! 20 NE=N+1
IF(H) 399,31, 21
C--EQUAL SPACING H .GT. O AND IT=0

K v

21 HH=3.0/H
DO 22 1=2,N
B(I)=4.0
C(I)=1.¢
A(L)=z1.C

22 P(I)=HH®*(Y(I+1)-Y(I-1))
B(1)=2.0
B(NE)=2.0
C(1)=1.0
C(NE)=Y.
A(NE)=Y.0

P(1)=HH®*(Y(2)=Y(1))=0.5%H*D(1)
PNE)=HH®(Y(M)=Y (N))+Q.5%H*D(2)
GO TO 3
C--UNEGUAL SPACING H=0 AND IT=0
31 20 32 I=1,N
32 S(I+1)2XK(Ie1)=X(1)

N1zN-)
DO 33 I=1,NY
B(I+1)=c. O'(S(I+1)o;(.+2))
C(I+1)=3(I+1)
A(I+1)=3(I+2)
33 P(Ie1)=3.0%(S(Ie1) %20 (Y (142)-Y(1+1))+S(Ie2) %20 (Y (I+1)-1(1)))/
* (5(i+1)*S(1+2))
B8(1)=2.0

=1

Fage

20020730
J002074C
0U020750
00020760
30020770
00020730
000207930
20020800
3002081¢C
c002082¢C
0002083¢C
00020840
00020850
00020860
00020870
00020880
00020890
00020900
00020910
00020920
00020930
00020940
00020950
00020960
G0020970
00020980
00020990
00021000
00021010
00021020
00021030
00021040
00021050
30021060
00021070
00021080
00021090
00021100
00021110
00021120
00021130
00021140
000211590
00021160
00021170
00021180
30021150
00021200
000212190
00021220
00021220
00021240
000212590
00021260
00021270
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B(NE)=2.0 00021240
c(1)=1.0 000212380
C(NE)=1.0 00021300
A(NE)=Y.0 00021310
P(1)=3.0%(Y(2)=-Y(1))/S(2)-0.5*3(2)*D(1) 00021320
P(NE)=3.0%(Y(M)=Y(N))/S(M)+D.5*S(M)*D(2) 00021330
GO TO 3 00021340
999 M=-IABS(M) 00021350
RETURN 00021360
END 00021370
SUBROUTINE SPOINT(M,X,Y,A4,B,C,XX,YY) 00021380
C--GIVEN CUBIC SPLINE COEFF'S A,B,C,AND M OBS.DATA ARRAYS X, Y ©0021390
C SPOINT EVALUATES THE PIECEWISE CUBIC SPLINE ORDINATE YY AT TH:E 00021400
C ABSCISSA XX, WHERE XX IS IN THE CLOSED INTERVAL (X(V),X(M)). 00021410
C NOTE: IF COMPUTING OVER EQUAL INTERVALS, USE THE SUBR 'CUBIC’ 00021420
C WHICH REQUIRES ONLY ONE CALL. 00021430
C 00021440
DIMENSION X(1),Y(1),A(V),B(1),C(1) 00021450
IF(XX.LT.X(1).OR.XX.GT.X(M)) GO TO 9 00021460
M1z=M-1 00021470
DO 1 I=1,M1 00021480
J=I 00021490
IF(XX.LE.X(I+1)) GO TO 2 00021500
} CONTINUE 00021510
9 WRITE(6,60) XX,X(1),X(M) 00021520
60 FORMAT('OERROR IN SPOINT CALL--XX=',E16.3,' NOT IN CLOSED INTERVALOO021530
* (',E16.8,',',E16.8,")") 00021540
RETURN 00021550
2 1=2XX=-X(J) 00021560
YY=Y(J)+((C(J)*Z+B(J))*Z+A(J))*Z 00021570
RETURN 00021580
END 000215390
REAL*4 FUNCTION SQJ1(B,FUN,TOL,NF) 00021600
C:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::0002\6!0
C** THIS IS A REAL*4 VERSION WRITTEN FOR THE VAX-11/730 BY 00021620
C W.L.ANDERSON, U.S.GEOLOGICAL SURVEY, DENVER, COLORADO, USA. 00021630
C:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::00021640
C SUBPROGRAM S$QJ' WILL COMPUTE THE FOLLOWING INFINITE INTEGRAL: 00021650
C THE REAL"4 HANKEL TRANSFORM-SQUARE OF ORDER-1 FOR BOUNDED CCONTINUOUS 000216060
C KERNEL FUNCTIONS AND A FIXED TRANSFORM ARGUMENT B.GT.0. THE 00021670
C METHOD IS SIMILAR TO THE NEW=1 CASE FOR SINGLE-POWER JO,J1-FILTERS 00021680
C DESIGNED AND PUBLISHED IN THE FOLLOWING REFERENCE: 00021690
C 00021700
C--REF: ANDERSON, W.L., 1979, GEOPHYSICS, VOL. 44, NO. 7, P. 1287-1305. 00021710
C 00021720
C--SPECIFICALLY, SQJY EVALUATES THE INTEGRAL FRCM 0 TO INFINITY OF 00021730
C FUN(G)*{J1(G*B)]**2 *DG, DEFINED AS THE J1**2 HANKEL TRANSFORM OF 00021740
C ORDER N=1 AND TRANSFORM ARGUMENT 3.GT.0. THE METHOD IS BY 00021750
C ADAPTIVE DIGITAL FILTERING OF THE REAL™4 KERNEL FUNCTION FUN (Stt 00021760
C THE ABOVE REFERENCE FOR ADDITIONAL INFORMATION). 00021770
C 00021780
C--PARAMETERS (ALL INPUT, EXCEPT NF) 00021790
C 00021800
C B = REAL*4 TRANSFORM ARGUMENT B>0.0 OF THE HANKEL TRANSFORM. 00021810
C FUN(G)=z EXTERNAL DECLARED REAL®4 FUNCTION NAME (USER SUPPLIED) 00021820
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L Cad

<
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AaAOGOOO00aO00O00COO000000000

--3UB

SF A REAL®u ARGUMENT 35>0. THIS ::FEARENCE MUST ¢ SUPPLIzC.
IF PARAMET:AS OTHER THAN G ARE 3:QUIRED IN FuN, USt COMMON
IN THE CALLING PROGRAM AND IN 3.3PROGRAM FUN. FUN(GC)
MUST 3t A CONTINUOUS BOUNDED FUNCTION FOR G.GT.
THE VALUE JF G IN FUN(G) MUST NCT BE CHANGED 3Y T~
(G>0.0 WILL BE ASSIGNED AN ABSCTI3SSA VALUE 3Y 3Cui.
ToL = AEQUESTED AEAL®4 TRUNCATION TOLZIAANCEZ USED a7 THE FILTER
TAILS FOR ADAPTIVE FILTERING. a TRUNCATION C3 RICN I
SEFINEC CURING CONVOLUTION IN A FIXEDS ABSCISSA FaNGe AS
THE MAX. ABSOLUT: CONVOLVED PRCCUCT TIMES TOL. TYPICALLY,
TOL.LE.0.00001EC WOULD GIVE ABCLT .0V PER CENT ACCURACY
FOR WELL-BEHAVED KERNELS AND MCOtRATE VALUES OF 3. FOR
VERY LARGE OR SMALL B, A VERY SMALL TOL SHOULD BE USED.
IN GENERAL, DECREASING THE TOLERANCE ~OULD PROCUCE HIGHER
ACCURACY IN THE CONVOLUTION SINC: MORE FILTER WEIGHTS ARE
USED (UNL:SS EXPONENT UNDERFLOWS OCCUR IN THE XERNEL
EVALUATION -- SEE NOTE (1) BELOwW).
FOR MAXIMUM ACCURACY POSSIBLE, TOL=0.0EQ MAY 3E USED.
NF = TOTAL NUMBER OF FUNCTION CALLS JSED DURING CONVCLUTION.
NF IS IN THE RANGE 39.LE.NF.LE.+41. USUALLY,
NF IS MUCH LESS THAN 441 FOR TCL>O.

PRCGRAM USAGE--

TUNCTION SQJ1 IS CALLED AS FOLLOWS (ASSUMES B8>0.0, TOL>=0.0):

--NOT

EXTERNAL FUN

ANS=SQJ1(B,FUN, TOL,NF 1)

iND

REAL*4 FUNCTION FUN(G)

" "USER SUPPLIED CODE FOR EVALUATION OF FUN(G), G.GT.o.
END

ES

£1). EXP-UNDERFLOW MAY OCCUR IN EXECUTING THIS SUBPROGRAM.
THIS IS OK PROVIDED THE MACHINE 3YSTeéM CONDITIONALLY SETS
EXP-UNDERFLOW TO 0.0DO.

(2). ANSI FORTRAN (AMERICAN STANDARD X3.9-1978) I3 USED, EXCEPT
DATA STATEMENTS MAY NEED TO BE CHANGED FOR SCME COMPILERS.

{3). THE FILTER ABSCISSA CORRESPONDING 7O EACH FILTEA WEIGHT
I35 GENERATED IN DOUBLE-PRECISION (TO REDUCE RCUND-OFF),
BUT IS USED IN SINGLE-PRECISION IN FUNCTION FiN.

(4). NO CHECKS ARE MADE ON CALLING PARAMETERS (TG SAVE TIME)D,
HENCE UNPREDICTABLE RESULTS CCULZ OCCUR IF 35(u1
IS CALLED INCORRECTLY (OR IF FUNCTION FUN IS IN :XROR).

DOUBLE PRECISION &,ER,Y1,Y

DIMENSION WT(441)

EQUIVALENCE (C,T), (CMAX,TMAX)

t=DEXP(.2D0), ER=1.0DO/E

DATA E£/1.221402756160169834 DO/, ER/ .313730753077981853 20/

C--g1#%2 TRANSFORM FILTER WEIGHT ARRAY WT:

-
1 £

Fage

30021620
00021640
30021850
300213800
50062138790
300216880
50021890
30021300
30021919
06021920
30021930
00021940
00021950
00021360
00021970
00021980
00021990
00022000
00022010
00022020
00022030
00022040
00022050
00022060
00022070
00022080
30022090
00022100
00022110
00022120
00022130
00022140
00022150
00022160
00022170
00022180
00022130
00022200
00022210
00022220
00022230
00022240
00022250
00022260
00022270
00022280
00022290
00022300
00022310
30022320
00022310
000223490
000223590
000223060
00022370
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DATA 00022380
PWT( 1)/-3.3475882b63343194E-23/,WT( 2)/-1.004450143433504E-25/, 00022390
*WT( 3)s 1.683503939595247E-25/,WT( 4)/-2.282980314410168E-25/, 00022400
*WT( %)/ 2.923585715694195E-25/ ,WT( 6)/-3.0675806489042468E-25/, 00022410
*WT( 7)/ 4.593049803693359E-25/,WT( 8)/-5.727028100634057¢~25/, 00022420
*WT( 9)/ 7.135771935139985E-25/,WT( 10)/-3.388811014230883E-25/, 00022430
*NT( 1Y)/ 1.107T1560630674981E-24/ ,WT( 12)/-1.373989609333908z~-2u4/, 00022440
FWT( 13)/ 1.T1754656290447SE-24/ ,WT( 14)/-2.139214301317015E-24/, 00022450
*WT( 15)/ 2.664399151263380E-24/,WT( 16)/-3.318515490721890E~24/, 000224060
PWT( 17)/ 4.133215669675101E-24/,WT( 18)/-5.147922382202117E-24/, 00022470
PWT( 19)/ 5.411736449429337E-24/ ,WT( 20)/-7.985813510726213E-24/, 00022480
*WT( 21)/ 9.94632u264352379E-24/ ,WT( 22)/-1.238814130360626E-23/, 00022430
*WT{ 23)/ 1.542943057770673E-23/,WT( 24)/-1.521736946991326E-23/, 00022500
*WT( 25)/ 2.39352683514954TE~23/ ,WT( 26)/-2.981144052786852E-23/, 00022510
*WT( 27)/ 3.713025019486333E-23/,WT( 28)/-4.624587308718179E-23/, 00022520
*WT( 29)/ 5.759943567573909E-23/,WT( 30)/-7.174036219523911E-23/, 00022530
*WT( 31)/ 8.935296256138077E-23/ ,WT( 32)/-1.112895477589067E-22/, 00022540
*WT( 33)/7 1.386116753020867E~-22/ ,WT( 34)/-1.726415206560751E-22/, 00022550
*WT( 35)/ 2.150258605026952E-22/,WT( 36)/-2.678157641135945£-22/, 00022560
*WT( 37)/ 3.335658490307941E-22/ ,WT( 38)/-4.154579043649808E-22/ 00022570

WO N = = D E N~ =~ L= - WiV = WU N = OO & (v— =~ LN -

DATA 00022580
*WT( 39)/ 5.174548642169893E-22/ ,WT( 40)/-6.444925823915958E-22/, 00022590
*WT( 41)/ 8.027186890075815E-22/ ,WT( 42)/-9.997900876036018E-22/, 00022600
SWT( 43)/ 1.245243489344099E-21/,WT( 44)/-1.550956915200967E-21/, 00022610
*WT( 45)/ 1.931724499103375E=-21/,WT( 46)/-2.405972408035303E-21/, 00022620
*WT( 47)/ 2.996650524068346E-21/,WT( 48)/-3.732343038761098E-21/, 00022630
*WT( 49)/ 4.648651704078530E~-21/,WT( 50)/-5.789918678280031E-21/, 00022640
*WT( 51)/ 7.211372338845832E-21/ ,WT( 52)/-8.981799902919285E-21/, 00022650
*WT( 53)/ 1.118637618908690E-20/,WT( 54)/-1.393330960673053E~20/, 00022660
*WT( 55)/ 1.735400600656860E~20/,WT( 56)/-2.161450028230063E-20/, 00022670
*WT( 57)/ 2.6920966956238658E-20/,WT( 58)/-3.3530197u4156364E~20/, 00022680
*WT( 59)/ 4.176202667191459E-20/,WT( 60)/-5.201481066783855£-20/, 00022690
*WT( 61)/ 6.478470381490309E-20/ ,WT( 62)/-8.068966885313877E-20/, 00022700
*WT( 63)/ 1.004993814299769E~19/,WT( 64)/-1.251724763687751E-19/, 00022710
*WT( 65)/ 1.553029380806346E~19/ ,WT( 66)/~1.941778800516568E~-19/, 00022720
*WT( 67)/ 2.418495094800596E-19/ ,WT( 68)/-3.012247595873759E-19/, 00022730
*WT( 69)/ 3.751769271050626E-19/ ,WT( 70)/-4.672847173158759E-13/, 00022740
*WT( T1)/ 5.820054253400369E-19/,WT( 72)/~7.248906342833808E~19/, 00022750
*WT( 73)/ 9.028548683470782E-19/ ,WT( 74)/-1.1245102016040u46E-18/, 00022760
*WT( 75)/ 1.400583014884058E-18/,WT( 76)/-1.744433063534399E-18/ 00022770

DATA 00022780
*WT( 77)/ 2.172700010108969E~18/,WT( 78)/-2.706108602890933e-138/, 00022730
*WT( 79)/ 3.370471641997983E~18/,WT( 30)/-4.197939091349257E~18/, 00022800
*yT( B81)/ 5.228553889932608E-18/,WT( 82)/-6.512189716201313E-18/, 00022810
*4T( 83)/ 3.110964483209388E-18/,WT( 84)/-1.010224635373323E-17/, 00022820
*WT( 85)/ 1.258239777819303E-17/,WT( 86)/-1.567143863125380€-17/, 00022830
*WT( 87)/ 1.951885428378836E-17/,WT( 88)/-2.431082949794263E-17/, 00022840
*WT( 89)/ 3.027925831533634E-17/,WT( 90)/~3.771296591112811E-17/, 00022850
#WT( 91)/ 4.6971685468T726064E-17/,WT( 92)/-5.850346644633538E-17/, 00022860
*WT( 33)/ 7.2860635665398844E~17/,WT( 94)/-3.075540741890711E-17/, 00022870
*WT( 95)/ 1.130363085713088E~16/,WT( 96)/-1.407872810977746E-16/, 00022880
*WT( 97)/ 1.753512545608324E~16/,WT{ 98)/-2.184008543691115E-16/, 00022390
*WT( 99)/ 2.720193437373482E-16/,WT(100)/-3.388014372976862E-16/, 00022900
BWT(101)/ 4.219788649509144E-16/ ,WT(102)/-5.255767622638629E-16/, 00022910
*YT(103)/ 6.546084554824806E-16/,WT(104)/-3.153180672284374E-16/, 00022920
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;

*aT 105, T.015432035313:c3be-15/,47.300, -1, 264788701027 1558-15/, 2002230
*WT 1070, 1.575300580136799E 15/ ,4T(108,/~1.362044653701430E-15/7, 30022940C
*WT.109)/, 2.443730322230846E-15/,WT(1103/-3.043685609954013E-15/, (0022950

fWT(V1Y) s 3.7909255477758BTE-15/ ,WT{112)/-4,721616509430640E-15/, 50022960
*WT{113)s 5.88079670233748UE-15/,4T{114),-7.324561363939033E-15/ 300229790
SATA 20022960
CNTI1YS), 2 122777382 ESTTIE-15/,WT(110)/=1,1362464331220828-147, 30022950
TWTI{11T7), 1. 4152005462007 V6E-14s ,AT(113)/~1.762639279855051E-14/, 30023000
*WT.119), 2.195375930323478E-14/,4T{(120)/-2.734351581078372E-14/, G0023C10
fWT(121)s X.405048410503000E-14/ ,aT{122)/=4.241751930962383E-14/, 20023020
TWT{123)s 5.283122998327256E-14/ ,4T(124)/-0.580155810347774E-14/, 00023030
*WT(125), 3.195016589660801E =14/ ,dT(126)/-1.020768097542610E~-13/, 00023040
PWT(127)/s 1.27V3T17T11525175E-13/,WT(128)/-1.583499751338939E-13/, 00023050
*WT(129)/ 1.972256768251710E=13/,4T{(130)/-2.456455553861335E-13/, 00023060
*WT(131), 3.059527536147695E-13/,4T(132)/-3.810656668935341E-13/, 00023070
PWT(133)/ 4.7461917210G65855E-13/,4T(134)/-5.9114052455052106-13/, 00023080
*WT(135)/ 7.362684464155483E=-13/,WT(136)/-3.1702593879582664E-13/, 00023030
*WT{137)/ 1.142160404137243E=-12/,WT(138)/-1.422566423922795¢-12/, 00023100
TWT(139), 1.771813523133346E-12/,WT(140)/-2.206802483504752E-12/, 00023110
*WT(141), 2.748538343513C205E-12/,WT(142)/-3.423374195288638E-12/, 00023120
*WT(143)/ 4.263829592300520E-12/,WT(144)/-5,310620635098167E-12/, 00023130
AWT(145)/ 5.614404617771952E-12/,WT(146)/-3.238272983750129E-12/, 030023140
PWT(14T)/ 1.026081093055580E-11/,4T(148)/-1,277988853702784E-11/, 00023150
*WT(149)/ 1.591741836364029E-11/,WT(150)/-1.982521593601139E-11/, G0023160
*WT(151)/ 2.469241780034636E-11/,WT(152)/-3.075450410688651E-~11/ 00023170

DATA 00023180
*WT(153)/ 3.830493121765962E-11/,WT(154)/-4_,770890042100824E-11/, 20023190
*WT(155)/ 5.9421B18u4T7402575E-11/,WT(156)/-7.400990050559746E-11/, 00023200
*WT(157)/ 3.218018552223107E~11/,WT(158)/-1.148099864740444E~10/, 00023210
*WT(159)/ 1.429980278076499E-10/,WT(160)/-1.781017947970137E-10/, 00023220
"WT(161)/ 2.218320516375996E-10/,WT(162)/-2.762831033152235E-10/, 00023230
PWT(163)/ 3.441298524411762E-10/,WT(164)/-4.285828501125636E-10/, 00023240
*WT(165)/ 5.338614271394212E-10/ ,WT(166)/-6.648188696939778E-10/, 00023250
*WT(16T)/ 3.282322996645696E-10/,wT(168)/-1.031208263660735£-097, 00023260
*WT(169)/ 1.28502942173188TE-09/,wT(170)/-1.599318044627408E-09/, 00023270
*WT(1T71)/ 1.99413132047199T7E-09/,WT(172)/-2.479741335332154E-09/, 00023280
*WT(173)/ 3.095744008520559E-09/ ,4T(174)/-3.342619853134365E-09/, 00023290
*WT(175)/ +.809953067374334E-09/,WT(176)/-5.94T7178675707624€£-09/, 00023300
*WT(177)/ 7.486760702417851E-09/,4T(178)/-9.179902118256913E-09/, 00023310
*WT(179)/ 1.16976299740017UE-08/ ,4T(180)/-1.408838665765728E-08/, 00023320
*WT(181)/ 1.8u42372041425834E-08/,WT(182)/-2.134962991708034E-08/7, 00023330
#%5T(183)/ 2.950136491767512E-08/,wT(134)/-3.1441198917600056-08/, 00023340
*HT(185)/ 4.88226626uT02902E-08/,wT(186)/-4.320270488285106E£-08/, 00023350
*WT(187)/ 3.588959358375533E~08/,4T(188)/-4.852194659790488E-08/, 00023360
*WT(189)/ 1.66943567317C516E~07/,4T(190)/~-1.385910316986003E-G8/ 20023370

DATA 00023380
*WT(191)/ 3.708738131345373E-07/,47T(192)/ 1.8323797026421996£-07/, 00023390
*WT(193)/ 3.467983934833969E-07/,AT(194)/ 3.597040523684165E-07/, 00023400
*WT(195)/ 2.T701748498631530E-06/,4T(196)/ 3.734876413066559E-06/, 00023410
SWT(197)/ 3.282u86621513228E-06/,wT(198)/ 1,324461998560607E-05/, 00023420
*WT(199), 2.6414486u4bZ64C069E-05/,4T(200)/ 4.523524985049475E-05/, 00023430
*%WT(201)/ 5.588684980817776E-05/,4T(202)/ 1.517873902314913E-04/, 00023440
*WT(203)/ 2.313826579228376E-04/,4T(204)s 5.038194131853568E-04/, 00023450
*WT(205)/ 3.213190246355773E-0u4/,wT(206)/ 1.653u07812381240£-03/, 00023460
*WT(207)/ 2.387499535105453E-03/,WT(208)/ 5.321388722355372E-03/, 00023470
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rogram NL3ITUL
/AKX Documentaziin

*WT(209).
"WT(Z211),
*WT(213).
*WT(215)/
"WT(217)/
*WT(219)/
*WT(221)/
*WT(223)/
*WT(225)/
*WT(227)/
DATA
*WT(229)/
"WT(231)/
*WT(233)/
*WT(235)/
*WT(237)/
*WT(239)/
*WT(241)/
*WT(2u3)/
*WT(245)/
*WT(247)/7-1.
"WT(249)/-1
*WT(251)/-3.
*WT(253)/-4.
*WT(255)/-2.
*WT(257) /-1,
*WT(259)/-5.
*WT(261)/-3.
*WT(263)/-1
*WT(265)/-7.
DATA
*WT(267) /-4,
*WT(269)/-2.
*WT(271) /-1
*WT(273)/-5.
*WT(275)/-2.
*WT(277) /-1
*WT(279)/-6.
*WT(281)/-3.
*WT(283)/-1
*WT(285)/-5.
*WT(287)/-4.
*WT(289)/-2.
"WT(291)/-1,
*WT(293)/-0.
*WT(295)/-3.
*WT(297)/-1
*WT(299)/~7.
*WT(301)/-4,
*WT(303)/-2.
DATA
*WT(305)/-1.
*WT(307)/-5.
*WT(309)r-2.
EWT(311) /-1,

AT

N d s Jaaaae -

RS AN ¢ VU T TN \ VR VY]

- 440908753753101E-03/, w7
.508662570900598&-02/,%7
-€53448218727225E-02/, 4T
- 315642401108199E-01/, w7
-353314538535249F -02/, WT
~937761733766417E-02/,WT
-396142046463204E-02/,WT
.u16825136755058E-02/,wT
.2573252967“76825-02/,#7
-3738792584731115£-02/,WT

-712542002434704E ~02/ , WT
-243194656925174E-01/, WT
-5798U45401683572E-01/,WT
-350205803583565E+00/ ,WT
-672259034426730E+01/,WT
.1134617615723665¢01/,w7
-202968925957973E+02/, wT

683237989195774E+01/,WT

-590990990202553E+00/ ,WT

590041269652672E+01/,WT

.322642619402104E+01/ ,WT

018476352610196E+00/ | WT
3715742960806 11E+00/ | WT
285863933761940E+00/, WT
175142006825595E+00/ , WT
999848865403200E~01/  WT
G54871785604701E-01/, WT

-553720956115054E-01/,WT

898940980104745E-02/ ,WT

015075436376055£-02/ ,WT
C40757592276983E -02/ ,wT

-037239010986780E-02/ ,WT

271841981221353E-03/,WT
979442677 153320E~03/,WT

-361839769534138E~03/,WT

321613621151932E-04/ ,WT
517941529895520E~04/ ,WT

-788009630614640E~0u4/,WT

087639280562825E -05/ . WT
618833453533555E-05/, WT
347542826480734E -05/ . 4T
193149173068922E -05/ . WT
064234196352591E -06/ | WT
082174233732943E-06/ . WT

-566528880471568E-06/,WT

7015953306989225E-07/,WT
Q466984843C0778E-07/,WT
056752657469096E 07/, WT

04535376441\399E-07/,WT
313057400462258E-08/,WT
?00385257281518&-08/,w7
372482920494B80BE-08/,WT

(218« ).oujau7u<:;:OTbuE—02/,
(212)/ 4.0262039615738575-02/ ,
(214) /7 1.0“3“091225665005-01/,
(216) 7 1.2970167253242455-01/,
(2187 5.9595813194602b3£-03/,
(220)/ 1.209369201455565¢-01/,
(222)/ 6.204935352917316E-02/,
(224)/ 5.35000102u5061MS£-02/,
(226)/ 5.551076110171530E-02/,
(228)/ 4.693105146655452F ~02/

(230)/-6.710790311395239E-03/,
(232)/-2.9u3323232952508£-01/,
(23u)/-1.6825a79367635385.00/,
(236)/-7.9900707882041095»00/,
(238)/-3.29670293985u20i5«01/,
(2“0)/-9.89317051611971OE+01/,
(242)/-1.0552739725634665¢02/,
(24u)/-2.79381087u10043us¢o1/,
(246)/ 1.160669943373125E+01/,
(2u8)/ 1.551471062170340E+01/,
(250)/ 1.051035957858022£+01/,
(252)7/ 5.966975882060087E+00/,
(254)/ 3.171!5u372941820£¢00/,
(256)/ 1.6u10788629389965000/,
(258)/ 8.401183229994065E-01/,
(260)/ 4.282092044767511E-01/,
(262)/ 2.178803108055725E-01/,
(264)/ 1.107858980261850E-01/,
(266)/ 5.631660644909182EF-02/

(263)/ 2.862u936891565u8£-02/,
(270)7/ 1.45“909156012523E-02/,
(272)7 7.394705684860287E-03/,
(274)7/ 3.758“046096826u6E-03/,
(276)/ 1.91022832528948bE-03/,
(27817 9.708825536314996E-04/,
(280)/ 4.934554956175334E-0u/,
(282)7/ 2.5080098u70869455-04/,
(284)/ 1.274707284368542E -0u/ ,
(286)7/ 6.478757008493505E-05/,
(288)/ 3.292857322377349E-05/,
(290)/ 1.6736095072126u8ﬁ-05/,
(292)/ 8.506195399309457E-06/,
(294)/ 4.3233119697u5620£-06/,
(296)/ 2.197342702408592E ~06/,
(298)/ 1.116809285437889E-~06/,
(300)/ 5.676233291u97361f-07/,
(302)/ 2.88497103305~787E-07/,
(304)/ 1.466299469054255E -07/

(3006)/ 7.452532827238916E-08/,
(308)/ 3.787783240273793E-08/,
(310)/ 1.925157823238107E-03/,
(312)/ 3.784700996002279€-09/,

N
w
o
13
~3
N2l

00023480
30023490
~:00023500
G0023510
00023520
00023530
0023540
80023550
0023560
00023570
000235380
00023590
00023600
00023610
0023620
00023630
00023640
00023650
00023660
00023670
00023680
00023690
00023700
00023710
00023720
00023730
00023740
00023750
50023760
00023770
00023780
00023790
00023800
00023816
30023820
00023830
00023840
00023850
00023860
00023870
00023880
00023890
00023900
00023910
00023920
00023936
00023940
00023950
00023960
00023970
00023980
00023990
00024000
00024010
00024020
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)/=9.
S)/=-u4.
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43)/-2
45) /-1,
aT)/-7.
49)/-3.
S1)/-1.
53)7-3.
55)/-4.
57T)/-2.
59)/-1.
361)/-6.
363)/-3.
(365)/-1
(367)/-8.
'~T(jb9)/ 4

}
3
3
3
3
3
TA
3
3
3
3
3
3
3
3
3
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(
T
(
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(
{
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(
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Frdedodododndedsdoge bededzechoioy an g

I N R A B

-
i
.

'n*(j77)/ 2.
LN (379)/ 1.
CATA

*aT(381)/-7.
*a7(383)/-3.
*aT(385)/-1.
*AT(387)/-9.
'_(359)/-“.
AT 139V)/-2.
aT(393)/-1.
»2(395)/-6.
wT(397)/-5.
a.(399)/—1
AT(401)/-3.
AT (403) /-4,
aTlu05)/-2.
aTuT) /-0
A7{409)/-5.
AT 4VV)/=2.

]
*,
*
*
»
*
&
*°
*
LD
*,

Ti4Y3)/-0
'NT(JIS)/-7.
*LNTa1T) /-3,

aut - u9/.d7(314)/
338710‘7c85:-09/ (310)7/
382663557358 1V3E =09/, W7 (316)/
3657752100248E-10/,4T(320)/

NIYW

Jruon OO £ ~d
-
£~

) -

.c54528886723159E-10/,4T(322)/
. 5053884879233%29E-10/,AT(3c4)/
L202473u36963784E-10/,4T(320)/
L 111025184 3075GbE=-11/,4T(328)/
~3.1062609156941278=-11/,4T(3530)/

57877104487 4020E =11/, WT(332)/
024174655104 147E-12/ ,AT(334)/
078322763576438E-12/ ,WT(336)/
072825839263808E-12/,WT(338)/
053523031162099E-12/,wT(3u0)/
354578065181299E-13/ ,WT(342)/

2.721488321379581E-13/, J'(3““)/

3832086U4T4BTU46IE=-13/,WT(346)/
030219999306174E-14/, H*(3u8)/
573140851051000E-14/,WT(350)/
316064866065287E-14/,WT(352)/
2302311“7““16965-15/,HT(35“)/
691306385376846E-15/,4T(356)/
384377515096891E-15/,WT(358)/
211870567970942E-15/,WT(360)/
159386524219969E-16/,WT(362)/
130535830922384E-16/,4T(364)/

.591108879130287E~16/,WT(366)/

08638225260606564E-17/ ,WT(3638)/
.110194181301590E-17/,WT(370)/
.089024630262032E-17/,47(372)/
.061756139317321E-17/,WT(374)/
396423206478743E-18/,47(376)/
742756302043394t-18/,4T(378)/
394018194041768E~187,WT(380)/

085160004787320E-19/,WT(382)/
601064355624574E =19/ ,WT(38u4)/
330257112802977E-19/,4T(386)/
302363879800099E-20/,WT(388)/
727968171282729£-20/,47(390)/
40301V1031353726E-20/,WT(392)/
221341134602363E-20/,4T(394)/
207521077792512E-21/ ,WT(396)/
1550003953835719E-21/,wWT(398)/
003543051538933E-21/,4d7T(400)/
15007881 35406128 -22/ ,dT(402)/
142313344b108TTE-22/ ,AT(40u)/
1053486077433u3E-22/,4AT(406)/
070052322309536E =22/ ,WT(4006)/
438535792837309E-23/,4T(41C)/
764184653473325E-237/,4T(412)/
“0“9098“314752\E-23/,HT(Ulu)/
140532395399525¢8 =24/ ,WT(416)/
5292261890219 V4E-24/ ,4T(418)/

-,
2.
1
Q.
3.
1
3.
o
2.
1
5
2
1
7
3

1.
9.
5.
2.
1.
6
3
1
8
g,
2
1
5
2
1
7.
3.
1.
3.
5
2
1
[¢)
3.
1
3
4
2
1
5
2
1.
7.
3.
1.
1.
5.
Z.

7<76090c04uc/c“~—09/

.2846b89285003203E-097,

52938745472430¢25-10/,
318530463015
. 08660843372
57266391132
. 357057338823
21451487223

5e 3Ce =10/,

. 1255363652754 3%e =117,
.720532115753734E =12/,
.307516604401514E =12/,
.477758356855350E-12/,
.510773138515030E-13/,
.317384139735767E-13/

CEEE T

-.-

9402026131742972-13/,
361166815737169E~-14/,
011982269061033E-14/,
S547362471473360E-14/,
2947084031754 0k =14/,
580413537615677E~-15/,
344524699139429E-15/,
099869681321967E-15/,
639663908653455E-16/,
391147937577913E-16/,
231820637286411E-16/,
134332850476810E~16/,
765297596314653E-17/,
930238365717713E-17/,
489306793505034E-17/,
569u68587585003-18/,
847216364850985c-138/,
955364975352951E-18/,
538230201715542E-19/

051150081588374E-19/,
567269687909738L-16/,
304826335452211E-19/,
631838383372175£-20/,
370661607632613E-207/,
713153881218087:-20G/,
70718142954228CE-21/,
4254639833420C08-21/,
24926137946G5391£-21/,
143197379608655E-21/,
310351225%606258 =22/,
3531363034060927E-22/,
500944113u03b14E =22/,
0286114711532408-23/,
877274007553577£-237/,
370641301654 7Y4E=-23/,
0015886633x01039c-23/,
0906363327124u42t =24/,
587357217305531 2 -24/
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CCT 240858
C00z2u0uc
000240590
0Cd24006C
00024072
c0C2408C
0002409¢C
0002413C0
OC0Ccu1 1o
00024120
00024130
00024140
00024150
00024160
00024170
00024130
00024190
00024200
00024210
00024220
00024230
00024240
00024250
00024260
00024270
0002428G
00024290
00024300
00024310
00024320
00024330
00024340
Q00024350
000243060
00024370
00024380
00024390
00024400
00024410
00024420
000244 3C
00024440
00024450
00024460
00024470
000244380
Q0024490
00024500
00024510
00024520
00024530
00024540
00024550
00024500
00024570
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rogram NLSTTO
YAX Jocumentat.cn

SATA

AT (419) -1,
"WT(421)/=-3.
tWT(423) /=4,
BT (425) /-2,
PWT(42T) -0,
*WT(429)s-0.
PWT(431V) /=5,
AT (433)/-0.
*WT(435)/-3.
TWT(437) /=4,
*WT(439)/-2.
BT (Ul ) /=4,

FOLLOWING COlt

NONE=0
————— INITIALIZ:

34a586958423533E 24/ ,4T(420)/ 1.315049505312082E-24/,
375296774269037E-25/,47(422)/ 6.633863590834837E-25/,
753072157206098E-25/,aT(424)/ 3.3971181120u49352E-25/,
4Z1872841072187E-257,47(426)/ 1.726603263516931E-25/,
230938988644950E-25/,wT(428)s 3.775817915630044E-2b/,
256819583036630E-2567 ,WT(430)/ 4. 461171435353558E-26/,
161251616647806E-267/,4T(132)/ 2.269032542804270E-26/,
513955905684 386E~25/,4T(434)/ 1.155727651063629E-26/,
250240401524400E-27/,%T(436)/ 5.903135032837950E-27/,
224588415734394E-2T77,wT(438)/ 3.025918616503642E-27/,
168627753535370E-27/,WT(440)/ 1,.554288235465150E-27/,
337813102320317E-28/

FOR STARTING WEIGHT=214 FROM TOTAL WTS=44l.

KEANEL ABSCISSA GENERATION FOR GIVEN B

¥120.131425323982233791D1/DBLE(B)

100 SQJ1=0.0EC
CMAX=0.0t3
NF =0
Y=Y1

----- BEGIN RIGAT
ASSIGN 110
I=214
Y=Y*E
GO TO 200

110 TMAX=AMAX(
I=I+1
Y=Y*E

-SIDE CONVOLUTION AT WEIGHT 214
TOM

ABS(T),TMAX)

IF(I.LE.250) 30 TO 200

IF(TMAX. 2%,

O0.0EQ) NONE=}

----- ESTABLISH TAUNCATION CRITERICN (CMAX=TMAX)
CMAX=TOL®*CMAX

ASSIGN 120
GO TO 2¢C0

----- CHECK FCAR ¥
120 IF(ABS(T).L

I=I+1
Y=Y"t

TOM

ILTER TRUNCATION AT RIGHT END
E.TMAX) GO TO 130

IF(I.LE.4aY) 30 TO 200

130 Y=Y1

----- CONTINUE WITH LEFT-SIDE CONVOLUTION AT WEIGHT 213

ASSIGN 140
=213
GO TO 2C0

----- CHECK FCOR 7T

140 IF(ABS(T).:

* NONE.EC.O)
I=I-1
Y=Y®*ER
IF(I.GT.3)

TCM

IUTER TRUNCATION AT LEFT END
£.TMAX.AND.
30 TO 190

SC TO 200

----- NORMALIZ: 5Y 3 TO ACCOUNT FOK INTEGRATION RANGE CHANGE

160 3QJ1=SGQJ /B

Page 7

00024560
00024590
00024600
00024610
00024620
000240630
00024040
000240650
000240060
000245670
00024680
00024690
00024700
00024710
00024720
00024730
00024740
00024750
00024760
00024770
00024780
00024790
00024800
00024810
00024820
00024830
00024840
00024850
00024360
00024870
00024880
00024830
00024900
00024910
00024920
00024930
00024640
00024650
00024960
00024970
00024980
00024990
00025000
00025010
00025020
00025030
00025040
00025050
00025060
00025070
00025080
00025090
00025100
00025110
00025120




Erogr

! JAK 2D

m NL3TCO Page =2
cumentation

RETURN 0002510
20C Z=FUN(SNGL{Y)) "aT(I) 00025140
NF=NF«1 20025150
3GJ1=3QJ1+C 00025150

30 TO M,(110,125,140) 30025172

END 2002515¢C
SUBRCUTINE AARN{MSG,ISKIP,IUNITY,IUNIT2,*; 000251538

p 20025250
T SENERAL ~ARNING MZI33AGE OUTPUT AND RETURN 1 SN JAX=~11/730 20025219
c 00025220
T MSG®(*) = VARIABL:-LEINGTH 'MESSAGE' 000252 3C
C ISKIP = O FOR NO 3LANK LINE BEFORE OUTPUT TO IJNITY & IUNITC 00025240
< > 0 FOR CNE BLANK LINE BEFORE. 00025250
Z IJNIT? = O TO SUPPARESS OUTPUT ON IUNITY (>0 TC ~RITE ON IUNITY). 30025260
C IUNITZ2 = O TO SUPPRESS OUTPUT ON IUNIT2 (>0 TC W#ARITE ON IUNIT2). 00025270C
: : 00025280
C MESSAGES ARE WRITTEN IN THE FORM: 00025250
< 00025300
T (WARN}: _MSG_HERE_ . 000253138
o 00025320
CHARACTER®*(*) MSG 00025330
I=LEN(MSG) 00025340

20 v u=1,2 00025350
IF(J.EQ. 1) THEN 00025360

. JUNIT=IUNITI 00025370
' ELSE 00025380
JUNIT=IUNIT2 00025390

ENDIF 00025400
IF(JUNIT.GT.S) THEN 00025410
IF(ISKIP.ES.O) THEN 00025420
WRITE(JUNIT,2) MSG 00025430

ELSE 00025440
ARITE(JUNIT, 3) MSG 0002545C

ENDIF 00025460

INDIF 00025470

1 CONTINUE 00025480
RETURN 1 00025490

2 FORMAT(1X, " {WARN}: ', A<I>) 00025500
3 FORMAT(/1X, ' {WARN}: ', AKID) 00025510
END 00025520

REAL FUNCTION ASINH(X) 00025530
C--INVERSE HYPERBOLIC SIN FUNCTION ¢ 00025540
z 00025550
REAL®S X2 00025500

(2=X 00025570¢
ASINH=DLOG (X2+CSSRT(X2%X2+1.0D0)) 30025530
RETURN 00025590

IND 00025600
FUNCTION 2RF(X; 20025610

z 00025620
Z EAF COMPUTES THE Z3ROR FUNCTION TO ABOUT 7-PLaTiS. 00025630
Z SE: MATH. OF COMP., V.22,N.101,JAN,1968. 00025640
c ALSO, SE: ERFINV(X). 00025650
z 000256060
DIMENSION AV(13,,A2(19) 000250670




Frogram NL3TCO
JAX Zocumentation

A0

DATA A1/.70322500,.33050152,.20133975,.10803025,
L4bTT5923E-1,.15398573E-1,.38015077E-2, .c3713373¢E -3,
.344G0927E-4, .94328117E-5,.69192752E ~6, . 272252 34¢ -7,
L 146060b61E-0, . 42261014E=-10, .88978652E-12,.136760u44E~13,
L15334234E-15, . 12536751817, .7451TE-20/

DATA A2/.24725517,.14422723,.309894552 -1, .43977338E -1,

1 .17243963E-1,.50790636E-2,.11086065£-2, .178223028 -%,

2 .21040458E-4,.13206632E~-5,.11533099E-6,.53427503E~c,

3 .130B489593E-9,.44636823E-11,.80606384E~13,.100013b4E -4,

4 ,10164928t-16,.710005£-13,0.0/

IF(X.EQ.0.0) THEN
ERF=0.0
RETURN

ENDIF
Bz2.%*X/5.
S=SIN(B)
C=C0S(B)
C2=C+C
ALP=C2%*C-1.
SUM=0.C
DO 10 N=1,19

SUM=SUM«(AVY(N)+C2®*A2(N)) ®ALP**(N~1)

CONTINUE
ERF=B/3.141592T7+S*SUM
RETURN

END

FUNCTION ERFINV(Y)

Lo )y -

ERFINV COMPUTES THE INVERSE ERROR FUNCTION TC ABOUT T7-PLACES.
SEE MATH. OF COMP., V.22,N.101,JAN,19638.
ALSO, SEE ERF(X).

CHARACTER®*1b6 XX

DIMENSION T3(1:38),T4(0:26),T5(0:37),76(0:25)

DATA T3/.12046752,.16078139E-1,.26307044E -2, .4G3034T3E-3,
.98898213E-4,.20391813E -4, .43272716E-5,.93808141E-0,
.20673472E~6, .46159699E-T,.10416680E-7,.23715100E -3,
.54392841E -9, .12554899E~9,.29138180E~10, .6794G422E-11,
L15912343E-11,.37402505E-12, .88208776E~13,.20865090E-13,
L49488041E-14,.11766395E~-14,.28038557E-15,.663506064E-16,
.16016550E-1b,.38382583E-17,.9212851E-18,.2214615E-18,
.533091E-19, .128488E~19,.31006E-20, .7T491E~21,.1512E =21,
L439E-22, .106E-22,.206E-23, .bE -24, . 2E-24/

DATA T4/.31215880,-.16266282E~1, .433550647E -3, .2144385TE-3,

WO LW -

1 .26257511E~5,~-.30210911E-5,-.12u06061E-7,.624C6b0GE -7,

2 ~.54012479E-9,~.14232079E -3, .34384028E-10,.33584870E-10,

3 -.1458u289E-11,-.310217U43E-12,.52532409E-13,.19711541E -1,
4 - 17494334k -14, - 4B8005966E-15,.55730299E~-16,.11632005¢E-10,
5 -.17262u89E-17,-.2T784973E-18,.52448%t-19,.65270E-20,

6 -.15707E-20,-.1475E-21, .450E-22/

DATA T5/.95667971,-.23107004E-1,~.4374236£-2,-.57650342E-3,
} -.10961022E-4,.25108547E-4,.1056233b6E -4, .27544123E~5,

2 .43248450E-b,-.20530336E-7,-.43891537E-7,-.17684010E-7,

3 -.399128908-8,-.18093241E-9,.27292274-9,.13231721E-9,

4 .31834248E-10,.16700608E-11,-.20364650E-11,-.30484081E-12,

20G25¢cz0
20025050
50025700
C0025710
00C257:20
50025750
20025740
0025750
C0Ce57¢cQ
500257790
50025730
30025730
00025300
000256190
C00250620
00025330
0025640
60025850
00025860
080253870
c0025880
00025890
00025500
C0025310
00025320
00025930
00025940
00025950
00025900
00025970
00025980
00025390
00026000
c0026010
00026020
00026030
00026040
00026050
00026060
00026070
00026080
00026090
00026100
00026110
$00206120
000261 3C
C0C20140
C3026150
00025160
00261790
00020130
00020190
C0Cev200
00026210
00026220
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cgram NL3TCO
A Zocumentation

~.215567278-12,-.356858V3E-14,.137032572-1%,.02538505E-14,
.145346158 14, ., 1078124C0E-15,-.70922999E~-10,~.39141178E-10,
-.11165921E-16,-.157703b0E-17,.285%149E~13,.2716002E-13,
L957TTOE-19, .176335E-19,~.9828E-21,-.204064E-20,~.302F-21,
-.1650E-21/
2ATA T6/.98857506,.10857705E-1,-.17511651E£-2,.21196393E -4,
L 15604871E-4,~.51304169E-5,~.371357908-7,.12174303¢ -3,
-.17681155E-3,-.11937218E-10, . 380250548-12,-.50018832E-1%,
-.879317055E-14,-.35068633E-15,-.69722150E-106,-.10956794E-10,

(FUR VRS Ko ID N

"

M -~.11536390E-17,-.1326235E-18,-.263938E-13,.5341E -2,

5 -.22b1E-20,.9552E-21,~.525E-21, .2487E-21,~.1134E-21, 42k -22/
K=Y

X1=ABS(X)

IF(X1.GE.1.0) THEN
ENCODE(16,1,XX) K1
FORMAT(E16.38)
IF(X1.G7T.1.000001)CALL ERRMSG('ABS(X)='//XX//

| ' >1.00000) IN {ERFINV]',0,6,0)
CALL WARN('ABS(X)='//XX//

S ' >=1.0 IN [ERFINV]; X=0.9999998*SIGN(1., &) USED.',0,6,0,%*2)
X=0.9999998*SIGN(1. ,X)

t NDIF

1=1,-X

IF(X.GE.0.3.AND.X.LE.0.9G975) THEN
BETA=SQRT(-ALOG(1.-X*X))
R=0.0
DO 10 N=0,26

Rz=R+T4(N)*TCHEB(N,~-1.54881304*BETA+2.5654901)

ERFINV=BETA*R

ELSE IF(XV.GE.SE~16.AND.X1.LE.25E-4) THEN
BETA=zSQRT(-ALOG(1.-X*X))
R=0.0
DO 20 N=0,37

R=R+TS(N)*TCHEB(N,-.55945T63*BETA+2.2873157)

ERFINV=BETA*R

ELSE IF(X1.LT.SE~16) THEN
BETA=SQRT(-ALOG(1.-X*X))
SBETA=SQRT(BETA)
R=0.0
DO 30 N=0,25

R=R+T6(N)*TCHEB(N,~9.1999924/SBETA+2.7549508)

RFINV=BETA*R

D0 40 N=1, 38
R=R+T3(N)*TCHEB(N, A)
ERFINV=X*(.33235538+R)
ENDIF
RETURN
END
INTEGER FUNCTION LOC(I,J)
-GETS ACTUAL ADDR OF A(I,J)=zA(J,I) SYMMETRIC MATRIX
STORED AS THE VECTOR A(LOC(I,J)) OF N®(N+Y)/2 ELEMENTS--
WHERE ANY [,J.LE.N MAY BE USED (N NOT :XPLICITLY NEEDED)...

Page 30

C00262 20
00026240
00026250
000262060
00026270
00026250
£0026290
00026 3C0
50026310
00026320
00026330
00026340
00026350
00026360
00026370
00026330
00026390
00026400
00026410
00026420
00026430
00026440
000264590
00026460
00026470
00026480
00026490
00026500
00026510
00026520
00026530
00026540
00026550
00026560
00026570
000265380
00026530
00026600
00026610
00026620
00026630
000260640
000260650
00026600
Q0026670
000266380
00026630
00026700
00026710
00026720
00026730
00026740
00026750
000267¢0
00026779
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