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SIPT--A seismic refraction inverse modeling program
for timeshare terminal computer systéms
by
James H. Scott

U.S. Geological Survey, Dehver, Colorado 80225

Abstract

SIPT is an interactive Fortran computer program that was
developed for.use with a timeshare computer systém with program control
information submitted from a remote terminal, and output data displayed
on the terminal or printed on a line printer. fhe program is an
upgraded version of FSIPl (Scott, Tibbetts, and Burdick, 1972) with
several major improvements in addition to its adaptation to timeshare
operation. The most significant improvement was made in the procedure
for handling data from in-line offset shotpoints beyond the end
shotpoints of the geophone spread. The changes and improvements are
described, user's instructions are outlined, examples of input and
output data for a test problem are presented, and the Fortran program
is listed in this report. |

An upgraded batch-mode program, SIPB, is available for users who

do not have a timeshare computer system available (Scott, 1977).



Introduction

SIPT is an interactive Fortran-4 computer program for inverse
modeling of seismic refraction data. Output of the program is
presented in tables and as a plotted vertical cross section representing
velocity layering beneath a line of seismic spreads. SIPT evolved from
FSIP1l, a batch-mode Fortran program developed and described by Scott,
Tibbetts, and Burdick (1972) and by Scott (1973). SIPT has been
developed and tested on a DEC-1070 computer with an ANSI Standard
Fortran Compiler, and should be operable with only minor modification
on any time-share machine with a virtual memory and a similar compiler.

This report describes the salient features of SIPT with emphasis
on the changes and improvements that have been made over its
predecessor FSIPl. An outline of user's instructions and examples of
input and output data are éresented along with a complete listing of

the program.

Salient features of SIPT
The following basic assumptions apply to the inverse modeling
procedure used in SIPT: |

1. Layers are continuous and extend from one end of the line of
refraction spreads to the other.

2. Layer velocity increases with layer depth.

3. Horizontal velocity is equal to or greater than vertical
velocity for any given layer.

4. Although vertical and horizontal velocity for a given layer
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S.

may be different from one another, both velocities are
constant from one end of a spread to the other. Vertical
and horizontal velocities may vary from one spread to
another.

The program user determines and specifies the refracﬁion
layer that is represented by each arrivél time entered as
input data. If a refraction layer is not specified, that
arrival time is not used in computing the depth model.

The program user determines and specifies the position (in
3-D space) of each shotpoint and geophone for which arrival
times are entered as input data.

Limits of input data:

Number of layers in a problem: 2-5.

Number of geophone spreads in a problem: 1-5,

Number of shotpoints per spread: 1-7.

Number of geophones per spread: 2-25.

Number of problems per job: no limit.

The following changes and improvements over FSIPl were made in

developing SIPT:

1.

2.

SIPT is designed to be operated by remote terminal rather
thaﬁ by batch proceésing procedures..

Input data for SIPT are placed in a disk file in either of
two modes: (1) formatted according to the card formats
specified for FSIPl, or (2) free field for more convenient

entry by remote terminal. (See examples under INPUT DATA.)



3.

4.

5.

The first option makes it possible to use card decks
previously punched for use with FSIP1.

Output options of SIPT are: terminal only, line printer
only, or both terminal and printer. ihe volume of output
data displayed on the terminal can be selectively reduced

by use of type-out suppression options designated by keyboard
entry in response to prompts typed out on the terminal during
program execution. |

Shotpoint explosive charges can be located in any layer in
SIPT. In FSIPl all shots were assumed to be in layer 1 which
sometimes caused this layer to be distorted near the shotpoint
when shots were located in deep holes.

In FSIPl the refraction horizons were extrapolated beyond

the end geophones of the end spreads using the dip that was
determined for the horizon between the two end geoghones.
This procedure sometimes produced erroneous projections of
refraction horizons, resulting in an unreasonable model,
particularly when option JOFF=1 was selected, which caused
rays to be traced from distant in-line offset shotpoints
along projected refraction horizons, In SIPT, under the
JOFF=1 opiion, refraction horizons are extended beyond the
spread ends to the actual entry point of the ray traced

from the offset shotpoint into the refraction horizon

during the previous iteration of ray tracing. Under the

JOFF=0 option the refraction horizon 1is projected using



the dip obtained by linear regression of depth points
occurring under the half of the geophone spread in question.
This procedure usually projects the refraction horizom at
a much gentler and more reasonable dip. However, in cases
where this approach still produces an unreasonable rééult,
a new option calied IDIP can be selected by placing a 1
(rather than zero or blank) in column 80 of the second
control cord, or in the case of free field data, by
inserting a 1 (rather than zero) as the 18th (and last)
v;riable entry on the second input data record. This option
(IDIP=1) causes the ray-tracing subroutine RAYUP to use the
average slope of the ground surface along the geophone
spread(s) in place of the computed dip of the refraction
horizons in tracing a ray from a refractor to a target
geophone or shotpoint, which is equivalent to making the
assumption that the directions taken by rays entering and
emerging from the refraction horizon are those that would
occur if all layers were parallel with the ground surface.
The model layers are not forced to be parallel with the
surface by this option. However, the selection of this
option cannot result in a completely valid model unless

the refraction horizons are actually parallel with the
ground surface, and it should not be used except as a last
resort to obtain a reasonable model when large and

uncqrrectable errors are associated with input data. The

5



6.

IDIP option of SIPT replaces the IFILL option of FSIPl, an
option that was seldom used and never needed since it mer;ly
changed the selection of characters used in producing the
printer plot of the vertical cross-sectional model.

Removal of the IFILL option has simplified subroutine PLOT,
resulting in more efficient operatiom.

The option JOFF=0, obtained by putting a blank or zero in
column 79 of the second control card in FSIPl, has been
improved significantly in SIPT. The objeétive of this option

is to reference the arrival times associated with offset

shotpoints (beyond the spread end shotpoints) to the arrival

* times of the end shotpoints and then to trace the rays from

the end shotpoints to the target geophones rathef than from
the offset shotpoints to the target geophomes. This
approach has the advantage of avoiding the need for an
error-prone extrapolation of the refraction horizon beyond
the end shotpoints (as described in item 5 above). However,
one of the limitations of selecting this option with the old
FSIP1 progr;m was that the offset shotpoint arrival times »
could not be referenced to the end shotpoint times for a
given layer unless at least ome of the geophones received
refraction arrivals (representing the layer in question)
from both the offset shotpoint and the end shotpoint. 1In
the new program SIPT, if the arrival times from the two

shotpoints from the refractor do not overlap, two lines are
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7.

fitted (by least squares) to the arrival times that are
recorded from the two shotpoints for the refraction horizon,
and the reference time correction (which is later subtracted
from the offset shotpoint arrival times) is taken as the

time difference between the two fitted lines at a poi;t
midway between the two inner geophones, one receiving an
arrival from the offset shotpoint, the other from the end
shotpoint.

As an extension of item 6 (above), in FSIP1l if no arrivals
from the deepest refraction horizon were obtained by shooting
the end shotpoint, then there was no way of referencing the
arrivals obtained from the offset shotpoint to those obtained
from the end shotpoint for the option JOFF=0, and the option
JOFF=1 had to be used to obtain an interpretation down to

the deepest layer. In SIPT, this problem is overcome by
determining a reference correction time under the assumption
that the two deepest layers are parallel. If this assumption
is made, the times representing the deepest layer can be
referenced to the arrivals representing the next shallower

layer (obtained from the same shotpoint) by subtracting

from the arrivals representing the deepest layer. 1In the

above formula Ati represents the reference correction time



for referencing the ar;ivals from the offset shotpoint to
the end shotpoint for the next shallower layer i (Ati is
obtained by the technique described in item 6 above). Vi
and Vi+1 represent the apparent velocities for the deepest
layer i+l and the next shallower layer i, and are determined
by fitting lines (by least squares) to the arrival times
representing the two layers.

A new option called XTRUE is available in SIPT. Its normal
(default) value is zero .(obtained by placing a zero or blank
in column 20 of the spread control card, or as the 5th word
of the equivalent record in a free-field data file). The
purpose of the option is to correct for the slope of the
ground surface #nd to compute new inli;e coordinate values
(x) for geophone and shotpoint locations for XTRUE=0. If the
iﬁline coordinate values for shotpoints and geophones are
corrected for surface slope prior to entry into input data
files, then the option XTRUE=1 should be selected to skip
the correction. When the slope correction option XTRUE=0

is selected, the position of geophone number 1 is left
unchanged and all other éhotpoints and geophones are
referenced to it. Users should be éware that the XSHIFT
option (4th word on spread control card or record) is not
affected by this new option (XSHIFT is not corrected for
slope of the ground surface when XTRUE=0) and it is the
user's responsibility to correct XSHIFT for surface slope

before it is entered into the input data file.
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User's instructions
The following instructions are divided into two sections:
(1) Preparation of data files, and (2) Executing SIPT by remote
terminal. ‘
‘1. Preparation of data files: .
A. Card input
1. Data cards may be prepared using formats described
. by Scott, Tibbets and Burdick (1972) (Appendix A,
p. 27-32) except that the new control variable
IDIP replaces IFILL in column 80 of the second
control card. (See item 5 on p. 4-6 of this report.)
The new variable XTRUE is available for correcting
'x-distances for ‘the slope of the ground surface
(see item 8, p. 8).

2. Card image files are entered into the computer disk
storage system and are assigned discrete names
with a separate file with a discrete name for each
problem,

B. Free field input

1, When data files are entered directly from the
terminél it is more convenient to enter them in
free field form than in card formatted form. This
is accomplished by typing’commas between adjacent
numeric data values rather than placing them in

specific columns or fields. Alphanumeric characters



2.

representing spread symbols and shotpoint symbols
occupy only one space (column) of the record, and
are followed immediately by the next data value
without separation by a comma or a space (see
example). Data for each-problem are enteréﬁ as a
discrete file and each problem is given a unique
file name. The "END" card (END puﬁched in
columns 1-3) that is required as the last card in
an input data ‘file for FSIPl is not needed in a
data file to be used with SIPT, although its

presence will do no harm,

Executing SIPT by remote terminal:

A.

Log in and give the proper system commands to compile

and execute SIPT.

Respond to program—-generated prompts as indicated below.

1.

"ENTER DATA FILE NAME (OR <CR> TO EXIT):" The
proper response to this prompt is to type in the
discrete name of the disk file containing input
data for the problem to be processed, followed by a
carriage return. If all problems in the job have
been processed, press the carriége return key
without preceding it with any other keyboard entry.
This will stop execution of the program and exit
from it so that the user may log off the terminal

or enter some other job.
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4.

"ENTER INPUT FMT TYPE: C=CARD, F=FREE FIELD:"
If the input data file is formatted according to
the card formats specified for FSIP1, type in "C"
followed by a carriage return. If the input file
is prepared in free field format, type in "F"
followed by a carriage return.

"ENTER OUTPUT UNIT: P=LPT, T=TERMNL, B=BOTH:"

Type "P" for output on the line printer, "T" for
output on the terminal, and "B" for output on both
the line printer and the terminal. Follow the
character typed with a carriage return. If either
the "T" or "B" options are selected, the prompts
markea with asterisks below will be typed during
execution of SIPT; if the "P" option is selected,
these prompts will not be typed.

"ENTER NEW EXIT, -6 THRU +6 or <CR> FOR OLD:" If
you want to change the exit number from the one
specified in the input data file, enter the desired
exit number (preceded by 2 minus sign for brief
output or by a plus sign or no sign for full
output), and then type a carriage return. If you
do not wish to change the exit number, simply press
the carriage return key without a prior entry. If
the exit number is negative and "P" was selected

in response to the prompt in item 3 above, the
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program will complete computation of the problem,
print results on the line printer, and cycle back
to the first prompt which calls for entry of a new
input data file.

*5, "TABLE OF SP & GEO- DATA? ENTER TO TO TYPE; <CR>
TO SUPPRESS:" Type "T" followed by a carriage
return if you want the input data file éontaining
shotpoint, geophone, and arrival time data typed
back out on the terminal. If you want this
information suppressed, press the carriage return
key without a prior entry. If the "B" output option
was selected in item 3 above, the table of shotpoint
and geophone data will be printed on the line
printer regardless of the response to this prompt.
If the "P" option was selected, the prompt is
skipped and no response is needed.

6. “7-D PLOT: 1=RAW, 2=DATUM, 3=PRE-D, 4=Ll1 REMOVED:"
This prompt will be suppressed (because it is not
applicable) if the exit number selected in item 4
is negative, or if it is negative on the original
data file if a new exit is not selected in respomse
to the item 4 prompt. In the case of a negative
exit number the T-D (time-distance) plot is omitted

from both printer and terminal output. If the

* This prompt is skipped for output option "P" (See item 3 of this

section.) 12



prompt is typed, the proper response is to type a
"1" to obtain a T-D plot of the raw arrival times,
"2" for a T-D plot with arrival times corrected to
the datum plane, "3" for a T-D plot showing arrival
‘times as they exist just prior to depth combutation
.of layer 1. This plot will show the arrival times
from offset shotpoints referenced to those from end
shotpoints if the option JOFF=0 is selected. Type
f4" to obtain a T-D plot with layer 1 stripped
away. After the desired number is typed, press ﬁhe
carriage return key. Only one number (and one T-D
plot) may be selected for any given problem run.
The T-D plot is made on the line printer or on the
terminal, not on an x~-y plotting device. ‘If option
""" or "B" was selected in item 3 above, the
following prompts are typed out. If "P" was
selected the program cycles back to the first
prompt which calls for entry of another input data
file,
*7. "gNTER T TO TYPE, <CR> TO SUPPRESS: If you want
. the T-D plot typed out on the terminal, type in "T"
followed by a carriage return. If you want it

suppressed, press the carriage return key without

* This prompt is skipped for output option "P". (See item 3 of this

section.)
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a prior entry. If option "B" was selected in item
3 aone, the T-D plot will be printed on the line
printer regardless of the response to this prompt.
*3, "TABLE OF RAY END POINTS? T TO TYPE, <CR> TO
SUPPRESS:" Type in a "T" followed by a~carriage‘
return to have a tabhle of elevations and x-coordinate
distances typed out for all points of entry and
emergence of critically refracted rays into and out
of refracting horizons. Press the carriage return
key without a prior entry to suppress this table on
the terminal. The table will be printed on the line
printer if the "B" option was selected in item 3
above regardless of the response to this prompt.
*9, "DEPTH BENEATH SPS-GE0S? T fO TYPE, <CR> TO
TO SUPPRESS:" Type in a "T" followéd by a carriage
return to type out this table of depths and
elevations of refracting horizons beneath each
shotpoint and geophone. Press the carriage return
key without a prior entry to suppress this type out.
The table will be printed on the line printer
regardless of the response to this prompt 1if the
"B" option was selected in item 3 above.
;rfﬁzg_brompt is skipped for output option "P". (See item 3 of this

section.)

14



*10.

"DEPTH PLOT? ENTER T TO TYPE, <CR> TO SUPPRESS:"
Type "T" followed by a carriage return to obtain

a typed plot with reduced depth scale of the cross
section representing the iﬁterpreted two-dimensional
model. To suppress this plot, i:ress the carriage
return key without a prior entry. The depth plot
will be plotted on the line printer if option "B"

was selected in 3 above, regardless of the response

to this prompt.

After a response is made to this prompt the program cycles back

to the first prompt which calls for entry of a new input data file.

* This prompt is skipped for output option "P". (See item 3 of this

section.)
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APPENDIX A. -~ Input data examples

Card input data

Input data in card format for the test problem SIPTST.JO6 is

listed below. Output is listed in Appendix B.

S$1PTST,J06 SPREADS S AND § DEMONSTRATION OF EXIT 6
1 1520

2 8900

3 8500

4 15000

s 312 1

S A 24969 =29 2

§ € 24930 400 2

8 B 25075 900 2

§ 1 24856 0 13 2 69 3 97 4

§ 2 2484} 75 24 2 57 3 93 4

S 3 24840 150 36 2 47 3 87 4

8 4 24873 225 485 2 43 2 865 4

§ 5 24902 300 62 3 37 2 86 4

S 6 24843 375 66 3 19 2 75- 4

8 7 25010 450 78 3 25 2 75 4

8§ 8 24911 497 73 3 24 2 64 3

8 9 24987 600 81 4 43 2 60 3

S 1o 25132 675 93 4 65 3 56 2

§ 11 25005 7758 91 4 69 3 34 2

S 12 25059 875 99 4 78 3 18 2

$ 4 12 675

$ L 24869 =704 2

$ A 24987 = 75 2

$ ¢ 25117 275 2

$§ B 25499 563 2

$ § 25132 0 92 4 275 2 65 3 87 4
$ 2 25003 50 R6 4 275 2 S50 3 74 4
$ 3 25005 100 88 4 37 2 44 3 711 4
$ 4 25024 150 ' 96 4 485 2 40 2 712 4
$§ S5 25059 200 99 4 56 2 30 2 685 4
$§ 6 25096 250 995 4 57 4 19 2 62 4
$ 7 25137 300 105 4 62 4 20 2 59 4
$§ 8 25174 350 107 4 645 4 30 2 55 ¢4
8 9 25207 400 108 4 65 ¢ 39 2 49 4
$ 10 25293 450 113 4 70 4 SO 2 47 4
$ 11 2538% 500 1165 4 74 4 55 3 45 2
SN12 25445 525 119 4 77 4 60 3 46
END
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Free field input data

Input data in free field form for the test SIPTST.TTY is listed

below. Output is listed in Appendix B.

sIPTST,TTY SPREADS S8 AND § DEMO OF EXIT 6
2,6,4,4,2,5,16,66667,0,0,0,0,0,0,0,0,0,0,0,0
1,1520

2,5900

3,9500

4,15000

§3,12,0,1

842486,9,%29,0,2

§C2493,0,400,0,2

§82507,5,%00,0,2

81,2485,6,0,0,13,2,69,3,97+4
52'2484.1'75'0’24'2'57'3'93'4
33'2484.0'150'0'36'2047'3'87'4
34'2487.30225!0048.5'2!4302,860504
85.2490.2:30000'6203037'2'8604
86'2484'3'37500'6603!19!2p7504
87,2501,0,450,0,78+3,25+2,75,4
§8,2491,1,497,0,73,3,24,2,64,3
§9,2498,7,600,0,81,4,43,2,60,3
510,2513.29675,0,93,4,65,3+56,2
§11,2500,5,775,0,91,4,69,3,34,2
$12,2505,9,875,0,99,4,78,3,18,2
$84,129675,1

$L2486,9,=704,0,2

3A2498.7'.75'0,2

§C2511,7,275,0,2

§82549,9,563,0,2

$1,2513, 2 0,0, 92;4027 $,2,6%5,3,87,4
$2,2500,3,50,0,8y,4, 27 5,2,50 3,74,4
$3,2500,5,100,0, 88 4.37 2, 440307114
$4,2502,4,150, 0,96 4,48,5,2,40,2,72,4
$5,2505,9,200,0,99,4,56,2, 30.2. 8,5,4
86,2509,6,250,0,99,5,4,57,4,19,2,62,4
$7,2543,7,300, 0,105 4,02, 4,20 2,59,4
$8,2517,.4,3%0,0,107, 4 64,504,30,2,55,4
$9,2520,7,400,0,108,4,65,4,39,2,49,4
$10,2529, 3 450,0,113, 4,70 4,50, 2 47,4
§11,2538,1,500,0, 116.5,4 74 4, 55,3,45
§12,2544, 5.525 0,119,4, 77 4 60 3,406,1
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APPENDIX B. -- Qutput data examples

Terminal output

Terminal output for the test problem SIPTST.J06 is given on the
following pages. Output for compiling and loading the program on

DEC-10 computer system is given below.

EX ZIPT.FOR
FORTFERM: ZIPT
MAIH.

FRYUFP

TEFF

FEHDE

FEGFEZ

FEGY

HGEY

ENTRF

eLCOF

DIiF

AN

AIMIG

FRYCOR

FILLIN

FLGT

ZETIF

HTIME

TIE

Likb: LoAaDItes
[LHESCT SIFT ExEcutIiond
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+EX TIPT.REL
LIMK2 Losdtrs
LIk XCT ZIPT Evecurramd

ENTER DATH FILE HAME 0P «TP> TO ENITH: SIPTST.TTY

ENTER [NFUT FMT TYPE: C=CRFDs F=FFEE FIELD: F

ENTEP OUTFUT UIMIT: PsLFT. T=TEFMHML. BsEQTH: T

ENTEP HEW EXITs -6 THEU +5 OF <CP> FOR OLD:
SIPT REV 20°

SIPTST.TTY SPPEADS © RND 3 DEMO OF EXIT »

CONTROL RPD DATA

$ XL V¥ FT/C FT R MS-C EDATL- 2 NDAT1.-2 SLOFE IMTCP BLIM TLIM T O D

2544 2.5 18,7 1.0 ) D.0 L0003 0.3 .50 10.3 3 3 0
3.0 2.0

VELOCITY CRPDZ

SPREAD 1 . SPPEAD 2 IPPEAD

L vy vH vy VH

1 1s20. 0. DR 0.

2 S30n. 0. o, OR

3 ason, 0. J. .

4 15300, 0. 0. 9.

TRELE OF TP % SED DATR® T TO TYFEs <CR> TO TUPPFEIZ: T

SHOTPOINT AHD GEOPHOME DATA

SPREAD S» 3 ZHOTPOIMTS, 12 GEOFHGHES, XSHIFT = Jo 0y ZTRPUE = |
Pied ELEY 4 owoc ¥ Lac DEPTH UPHOLE T FUDSE T EMD ZIP

R 2435.9 -29.9 2.9 2.9 Je ) 0.0 D]
C 2493.1 <00, 2.0 2.0 0.9 e d) 3
3 2507.3 209,13 3.3 2.3 3.9 2.0 2
APPIVAL TIMES + FUDSE T AMD LAYEFS FEPFESENTED

5 ELEV ¥ Y P A P C P B P

1 2435, 3. 3. 13. 2 %3, 3" 37. 4

2 2434, TS. J. 4. 2 S7. 3 3. 4

3 2434. 190, DN 3. 2 47. 3 37. 4

4 2437, 2aa2s. J. +3, 2 43. 2 37, 4

S 24390, 300, 3. sd. 3 37, 2 34, 4

s 3434, 3TT. J. s, 3 12, 2 TS, 4

7 2%931. 4359, DN 3. 3 28%. 2 7S. 4

3 2431, 497, 3. T3. 3 24. 2 nB4¢. 3

D 2433, 399, J. 2l 4 43, 2 wd. 3

10 8513, »B7s. 3. 23, 4 55, 3 S, 2

11 2901, TV D Fle % B3 3 34, 2

12 250, 379, D B, 4 T3, 03 18, 2

SHOTPODINT RND GEOFHOME DATA
SPFERD By 4 THOTPOIMTZ, (2 GECFHOMEI, XIMIFT = BT9.0s MTFUE = 1

P ELEY ¥ouge ¥ LocC DEFTH UPHOLE T FUDBE T EMD 5P

L 2433.9 =T 3.0 2.1 2.9 3.0 3
AR 2433.7 =790 D, 0 2.0 DD DD D}
C asii.v 275.0 2.9 2.0 3.9 3.9 D}
B 2543.3 53.93 .9 2.9 9.9 3.0 2

APPIVAL TIMET « FUDSE T AND LRYEFT FEPPESEMTED

5 ELEY » v P L PR P P B P
1 23513, J. J. 2. 4 2%. 2 B%. 3 37. 4
2 2%09. DN 2. 2%, 4 33, 2 59, 3 Te. @
3 aSo1. 199, 2. 23, 4 3T. 2 <4. 3 Ti. 4
4 2%02. 190, D 5. 4 43, 2 43, 2 Te. 4
S 3%, 200, . I, 4 G5, 2 30, 2 B3, 4
5 2519.  &99. Jo 1. 4 ST 4 13, 2 B2, 4
T 3514, 300, d. 145, 4 B30 4 2D, 2 %3, 4
3 ET1T. 399, J. 197, 4 BS. 4 30, 2 9%, 4
2 E93l. <4990, Joo 103, 4 5250 4 33, 2 43,04
1) 3533, %0, Je 1130 4 T, 4 S3, 2 47. 4
1L 8%33. S99, d. T, 4 Tee 4 TS, 2 S, 2
12 3345, S2s. Jo 119, 4 77, 4 B0, 2 a5, |
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T-D PLOT:

GvEFRIDE 'L
OVEFPIDE &
QvEFFIDE V3
QVEPRILE v<

t2F @ lle
ENTEF T TO TWFE.

=
=
Ed

[ 8

1520,
T390,
A%,

15099,

TO CUFFFE

e,
-

2=DATIMe 3=FPE=~De 43| FEMYD:
. T

3

S T-D FLOT == PPE-DEPTH M- TIE LOPP IF JJOFF=)
P 3
P E ¢
€ a F
]
] TIME tMILLIZECAOND T
3 29 41 B 30 129
s "R - - 4-. - -
S 1 * 2 - - - 3 - 4«
- H H : -
- : : t -
- : 3 : -
s 2 - . 2 - 3 - - 4 -
- : ] 3 -
- 13 H H -
- H H 3 -
- H : H -
T 3 - - 2« 3 - - 4 -
- H H H -
- 22 H -
- 3 B -
T 4 - *» 2 2 * 4 -
- : H : -
- b H : -
- ] H 3 -
T s +* - S . +3 - 4 -
- - H H $ -
- H ] H -
- 3 H $ -
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TRABLE OF

FRY END PTST

T 70 TYPEs

-

SPPEAD S  FAY END PTT BEMEATH ISEOPHOHEST
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Line printer output

Printer output for the test problem SIPTST.J06 is on the following
pages. Note that the selection of exit -«6 (instead of 6 given in the

example of terminal output) reduces the amount of output information

printed. Terminal output for executing the program is given below.

EMTEFR DARTR FILE MAME (OF <CR>X TO EXNITH: ZIPTEIT. Jiks
EHMTER IMFUT FMT TWFE: C=CRRDs F=FREE FIELD: C
EHTER OUTFUT UMHIT: FP=LPTs T=TEFMHL, E=BOTH: F
EMTER HEW EXITs» -5 THREU +< OF <CF: FOR OLD: -

DJ:

EHTER DATA FILE HAME «OR <CR> TO EXNITH:
7aP

EWMD OF EXECUTION '
CFU TIME: S2.395 ELAFZED TIME: 19:7.45
EXIT
[32.7% 395

1233

1)
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APPENDIX C. -- Fortran program listing

The Fortran program for SIPT.FOR is given on the following pages.
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