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BASIC Programs to Calculate Gravity and Magnetic Anomalies
for 2 1/2-dimensional Prismatic Bodies

by David L. Campbell

SUMMARY

This report lists six Talwani-type programs and test cases for forward
calculation of gravity and total-field magnetic anomalies due to horizontal
prismatic bodies. These programs were written in BASIC language for use with
the Hewlett-Packard Model 85 computer. The programs all have the same
- structures, allowing successive modifications of source bodies so as to match
observed anomaly curves. Subroutines specific to HP computers are included to
sketch the bodies and resulting fields, and to store cases of interest on
magnetic tape cassettes. A useful matrix formulation for nonsymmetrical 2
1/2-dimensional magnetic bodies is included in the discussion.

DESCRIPTION

So-called “Talwani-type" computer programs {(programs to calculate
potential-field anomalies over horizontal prismatic source bodies having
planar faces) were introduced by Heirtzler and others (1962) and by Talwani
and Heirtzler (1964). These early programs were two—-dimensional (2D), in that
the source bodies were taken to be infinitely long in the strike direction.
Later refinements (Shuey and Pasquale, 1973, Talwani, 1974; Cady, 1979)
allowed the source bodies to be truncated in the strike direction by vertical
planar ends ("2 1/2 D geometry”). The analytic formulation followed by the 2
1/2 D programs given here is that of Rasmussen and Pedersen (1979).

The programs in Appendix I are written in BASIC language for a Hewlett-
Packard Model 85 computer with Printer/Plotter and Input/Output ROMs.
Programs 2DGRAV and 2DMAG calculate anomalies for 2D source bodies, programs
2HDGRV and 2HDMAG deal with symmetrical 2 1/2 D bodies (those truncated a
finite but symmetrial distance to either side of the profile 1line), and
programs NEWGRV and NEWMAG deal with non-symmetrical 2 1/2-D bodies (those
truncated an arbitrary distance from the profile line).

The programs all have the same logical structure as shown in Fig. 1.
This structure allows successive modification of the source parameters so the
user may attempt to match given anomaly curves. All modifications must be
made by the user —— no inversion techniques are used in these programs.

The programs as written allow up to 5 source bodies, each with up to 20
body vertices, and up to 100 field points per profile. These specifications
may be changed by changing the appropriate dimensions in the SHORT statements
near the beginning of each program. The programs allow either constant
altitude or draped surveys. (Typical gravity surveys are considered to be

1 Manufacturers and model numbers are given for the sake of complete
description. This citation does not constitute endorsement by the U.S.
Geological Survey. )



draped on topography at zero clearance). The effect of source topography may
be calculated; under this option, only topography higher than the lowest
topographic point is considered.

TAPE AND PLOT SUBROUTINES

Because tape—handling and graphics features tend to be computer-specific,
the portions of the programs which- handle these functions have been separated
into separate subroutines. Users of computers other than the HP85 for which
these programs were developed must write and substitute their own subroutines
at these locations. )

There are two plot subroutines. The first draws a picture of the input
geometry in the lower 1/3 of the CRT screen. The profile fills the screen
width, and vertical exaggeration 1is (nearly) l:l1. Thus portions of bodies
will not be shown which extend beyond the ends of the profile or to depths
greater than (approximately) 1/4 the profile length. The second subroutine
plots calculated fields as x's on an x—-f(x) graph in the upper 2/3 of the
screen. The user must input minimum and maximum field values (FMIN, FMAX) to
scale the f(x)—axis. There is one tic mark per field point on the x—axis and
a total of ten tic marks on the f(x) axis. The x—axis is placed at zero of
the f(x) axis; if FMINKO, no x—axis is drawn. If the user has input observed
field values in response to the prompt near the beginning of the program, they
are plotted as a continuous curve on the graph. The program makes no other
use of these input observed field values. In order that successful models may
be replotted on an auxillary x—-y plotter, with shading and labelling done
separately depending on the application, no shading or labelling is done by
the plot subroutines.

Subroutines are included to save models of interest on tape, such as
those intended for final plots, ‘or - intermediate ones produced during a
modelling run which is to be resumed later. Tape storage is formatted to
allow compatibility between all three gravity programs and all three magnetics
programs. Thus the user may approximately model a given case using 2DGRAV,
say, which is fastest; then store results on tape and resume modelling via one
of the slower programs 2HDGRV or NEWGRV using the tape to input the parameters
of the model. (He could also use such a tape as input to 2DMAG, 2HDMAG or
NEWMAG to see what magnetic fields his model might generate. In this case,
however, he must provide TO, SO, and I0 values to the program during a pause,
and also use the "CHANGE SUSC?" option to replace density values stored in
array K ( ) with corresponding susceptiblity values).

COMMENTS AND WARNINGS

1. The magnetics programs only calculate fields due to induced
magnetizations. The effects of permanent magnetizations are not included, nor
are those due to demagnetization effects or to effects resulting from
interactions between magnetic bodies (see e.g., Sampaio, 1982).



2. The programs sometimes give incorrect answers at field points which
happen to lie vertically below a body edge or its extension (this is because
the arctangent functions used in the programs are set up to change principal
values at the zenith). The error is usually obvious on scanning the profile
plot, and can be checked by shifting the questionable field point horizontally
by an infinitesimal distance, and re-running the program.

Also, programs NEWGRV and NEWMAG may give wrong answers for field points
which lie above a double edge——that is, above a vertical body corner for which
either Y1=0 or Y2=0, exactly (see Fig. 2). In this case a "/ZERO" message is
displayed and the answer is usually obviously wrong. Again, the best remedy
is to shift the field point infinitesimally away from the objectionable
location, and re-run the program.

3. The geometry used by the programs is shown in Fig. 2. Profile
direction x is always perpendicular to the strike of the source body (y-
direction). Note that =z is positive upwards--for example, to represent
elevations above sea-level. Inside the program, this is switched to the z-
positive-downward convention used in the analytic solutions. As far as the
user is concerned, however, x, y, and z form a right-handed coordinate
system. In the magnetic programs SO is the angle from magnetic north to
strike of the body (+y direction), positive counter-clockwise. Thus the +x
direction is into the magnetic northerly half-circle for 0<S0<180°. In NEWMAG
and NEWGRV, the profile is located at y=0 and the strike-extents Y1, Y2 of
each body represent coordinates, where Y1<Y2. Thus a profile over the center
of 2-km-long body has Yl=-1, Y2=l. A body with Y1=Y2 would have zero
length. A body with Yl=-2, Y2=-1 is located l-km to the side of the profile
in the -y direction.

4. Always 1input topographic profile points sequentially in the +x
direction (from left to right on the CRT screen). If the entire profile range
is not covered, the program assumes topography to extend to the left and right
at the same level as the nearest topo-point. Up to 20 topo-points may be
input, or only 16 if the field due to the topography is to be calculated. To
activate the topo-calculation procedure, answer "0" (that is, “no bodies"”) to
the query "HOW MANY BODIES?". The topo-body whose attraction is calculated
has a horizontal base at the level of the lowest topo-point, so that the
effect of any slabs under this level must be calculated by the user and added
separately. In order to suppress possible end-effects, the program adds
horizontal slabs one profile-length long to each end of the profile before
doing the calculation. ‘

5. In the procedure for changing body corners, the program asks the
number of the cormer to be changed. At this point you may also add or delete
corners. To add corners, be sure to give the next highest corner number for
that body. (The program does not check to make sure you counted properly!)
To delete a cormer, give the negative of that corner's number. To escape to
the next body or next segment of the program, give "0".

6. A final, almost trivial, warning—make sure all distances are in the
same units, either kilofeet or kilometers. Most “wrong answers™ new users
found during the program—checking period resulted from entering profile
coordinate, X, in km, but elevations or body coordinates, Z, in feet or
kilofeet. 3



NONSYMMETRIC MAGNETIC BODIES

Rasmussen and Pedersen (1979) give equations for non-symmetric magnetic
bodies which may be written in the following form:

B, cAig c A1, c AL, J,
B |= -SAI, -5 Al SAL, Jg
By) 4 CAI, -SAL, (sDI,CAIy) Iy
Where Al =1 (Y2) ~-I (-Yl)
12 = CL - ST
and I3 = -SL + CT
In these equations S and C are direction cosigns of the 1~th prism face, L and

I, are logarithmic functions, T 1is an arctangent function, 2; is the
magnetization vector in the body and 2'the resulting magnetic vector at the
field point.

In order to set up an iterative scheme moving from face to face of the
prism, it is useful to cast the above equation in the alternative form:

B, My M) M3 L
Bl = My) Myo My3 T
By A \M M3p M33 I4

On working out the details of this and correcting a sign error in R&P, ome
finds

/0 / \ \
M - s ¢ J

> 12/ \ / \ z;

/ \ / \ ( \
My | c S Iy
My, s ¢ |9,

\ / \ \ )




Where the matrix C S
-S C

is also used at an earlier stage to calculate certain auxillary variables
(Rasmussen and Petersen's uy, uy4), Wy and wi+1). In addition

Mz = Gy M3=Jy
M3 = Sy M33=cJ,-53,
M31 = 0

These are the equations which are programmed.
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Fig. 1.--Flow diagram showing the general structure common to all six programs
in this report. Steps in ovals are done by subroutines. Steps in
broken boxes are optional, and may be bypassed by giving an
appropriate response to the computer prompt.
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Fig.2.-—-Sketches illustrating geometry used by the programs. a. the right-
handed triad; profile (+X), strike (+Y) and up (+Z). b. plan views
showing directions of profile and strike for various strike angles, SO.
c. plan views showing location of body for Y1, Y2 values used in examples.
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APPENDIX I: PROGRAM LISTINGS

! PROGRAM ZDGRAVXXSEPT.1232X
¥¥DARYE CAMPBELL. USGS-DENVER
CLERR

DISP "ZDGRAY FORWARRD CRLC'H"
OPTION BRSE 1

DES

i -
SHORT XB(28,5),Z28028,.52,K(18
A>,24188>,FC188),41(28),U2(2
B, KIS, ¥Y1(52,¥2(53,HC188)
SHORT G.X8,X9.,0.V3.W.FB.,X1.,2
1,R1.E.¥2,22,R2,R6.,8B.,T

REAL P1.P2.P.S.C,T2.L

SHORT ¥8,Y9,27.%X7.H1.L®2,28.2

2,25 ' VARIABLES USED IN 3SUB
S
IMAGE z2<DDODD.DODD.X>.,0000DD .00

G=a @ H{1)>=0
DISP "IS DRTR ON TAPE? {Y-H)

INPUT vas$
IF vas="Y" THEN 31686
DISP "KFT OR KM?™

INPUT Yas$
THEN G=2.632

IF YB$="KFT"
IF Y@$="KM" THEN G=6.667

IF G=8 THEN GOTO 160

DISP "*%xSET-UFP FIELD POINTS
*kk"
DISP "FIELDX: XMIN,XMRX,DX"

INPUT %8,%8.0
MA=1+INT{(X9-X83-D)

FOR M=1 TO Ma
X(MI=K8+(M-1>%D

NEXT M

DISP “INPUT OBS FIELDS? (¥~sM
:’DI

INPUT YOs$

IF Yas#"Y" THEN
FOR M=1 TO M@

356

DISP "OBS " ;X(Mi;"O"
INPUT H(M>.

NEXT M

OISP "INPUT TOPOD? <(Y¥.-N»"
INPUT Yas

IF vas#"¥" THEN 660

U ¥X¥TOPO INPUTXEX

DISP “HOW MANY TOPO POINTS"
IHPUT ¥

FOR I=1 TO V¥

U%SP *TOPO-=-X{"; I;">.TOPO=-2:{"
HS S

IMPUT WICI». U2CI>

MEXHT 1

DISP "DRAPED SURVEY? <(Y~M»"®
INPUT Yo¥
IF vas#"y¥Y" THEN 638
DISF "DRAPED DIST. ™ i
E

XXxORAP

IMTEGER I:J;N:MQ:H:HE,NIES);'

496
=8
514
S52a
°3a
S54A
958
560
5va
Sea
954
23]
616
620

638
646
659
668
678
5388
59
7o9
71ln
vena
738
74
V58
red
cra
7898
728
89a
819
820
330
84n
e5e
8éu
37va
8aa
898
Se89
o116
224
Q39
244
254
1Y)
97a
o84
99
1829
1214
120
1232
1840
1259
1860
1972

2D6RAV 1/3

INPUT W3

FOR M=1 TO M@

W=¥ MO

REM XXX INTERPOLATIONkXX

IF WxV1id{1>» THEN 568
Fa=y2(1)

LOTO 638

IF W<Vi(Y) THEN 598
FA=y2{V>

GOTO 638

FOR J4=2 TO V

IF W<V1d(J) THEN 628

NEXT J
Fa=U2(J-1>+{N2C D20 I-1233%<
W1 =122/ a0 -V1Cd-133
ZCMI=SFB+U3

NEXT M

GOTO 758

W=1 | ¥¥¥CONST ALT
W1C12=X8

DISP “FIELDZ"
INPUT E

FOR M=1 TO M®
ZiMI=E
NERT M

IF Y=1 THEN
Vi=a

! ¥%%xB0ODY PRRAMSXX
DISP "HOW MANY BODIES?"
INPUT N

IF H>@ THEN 1836

OISP "TOPO DENS?"

INPUT K(1)

LB=93393

FOR I=1 TO V

AL, 13=U1C(1>
ZRCI . 13=20T>

IF W2{(I)><LB THEN LB=42(I:
NEXT I

I=8a

IF Y2(d)>=LB THEN 341
XA+, 1=2%K93-X%8
2BV, 1=0204)

XBCV+2, 1)>=2%X93-X8
Zacy+2,15=Le-

I=2

IF Y271>=L8 THEN 12308
XRCY+I+1,1)=2%XX8-X9
ZaCY+I+1,1>=L08
XBU+I+2,12=2%X8-K9
ZACY+I+2,13=U2C12

SURVEYS

W2(1>=E

I=1+2

N=1

N1¢1o=y+1

G0TO 1148

FOR I=1 TO N

DISP "FOR BODY NO.";1
DISP "DENS?"

INPUT K(I)

DISP "N CORNERS"



18848
18298
11088

1113
1128
1138
1148

1156
1158
1178
1138
1138
1286

1218

1228
1238
1248

1256
1268
1278
1288
1298
13288
1218
1228
1338
1348
1358

13268
1378
1289
1298
1489
1416
1428
1436
1448
1458
1458
1478
1428
14398
1588
1518
1528
1538
1548
1558
1368
1579
15388
1598
1688
1619

INPUT NI1(IZX
FOR J=1 TO N1<(I>
DISP "BODXR(";.J;">,B0ODZ(";Jd;

ll)ll

INPUT X8C(Jd,IX,26C4,12

NEXT J

NEXT I

EOSUB 2328 ! X¥XDRAW PICTUR
DISP “PRINT BODS? (Y-sMN>"
INPUT Yo%

IF YB$#"Y" THEN 1278

FOR I=1 TO N

PRINT

PRINT “BODY #":I.;"
DENS=";K(I2

ERINT "Jd BODX BOBZ
FOR J=1 TO NI<{I>X

IMAGE DD.2(X,.DDDO.0OOD)
PRINT USING 1238 ; J;X8<(J,1

1;28(J, 12

NEXT J

NEXT I

RAD ! Xx%XCALCULRTE FIELD*x
FOR M=1 TO Mo

Fi(M>=a

NEXT M

FOR I=1 TO N

NB=N1(I>

DISP

DISP "Xx%XFOR BODY #";1
DISP " FIELDX FIELDZ
FIELD"

Pl=8 @ P2=8

FOR M=1 TO MB

R1=XB(NB, I)-X(M)
Z1=-Z2B(Na, I3+2(M>
R1=SQR{X1~2+21+27

IF Ri=8 THEN 1438
R1=LOG{(R1)

IF X1=6 AND Zi=8 THEN 14350
P1=ATN2{(X1,21>

E=8

FOR J=1 TGO N@&

X2=¥BC(J, I2=X(M)

22==-28(J, 1)+2(M>
R2=SQAR(X2~2+22+2>

IF R2=8 THEM 152@a
R2=LOG(R2)

IF X2=8 AND Z22=8 THEN 1548
P2=ATN2(X2,Z2>

S=X2-11

C=22-21
RE=(XK2-X1)~2+(22-213~2.
L=R2-R1

T2=P2-P1

IF T2<PI THEN T2=T2+2%PI
IF T2>PI THEM T2=T2-2%PI
B=(CEXL+SXT2X(X1%X22-21%R2)~
RE

1228
1638
1648
1658
1668
1678
1688
1698
1788

1718
1728
1738
1748
1758
1768
17706

1736

1796
1398

1218
18208
18328
1848
1858

1868
1878
1288
18298
1988
1918
1928
1938
1246

1358
19689
1978
1988
19598

2086
201
29208
2838
2848
2858

2958
2878
28388
2a98
2188
2114
2129
2138

2D6RAV 2/3

E=E+BE

Anl=X2

Z1=22

R1=R2

Pi=pP2

NHEXT J
=2XGAKC(IYEE
Fima=F{(M)+T

DISP USING 118
T

NEXT M

i X(MY.,ZCMD.

AiMI,ZIM2

INPUT Yas%
THEN 1828
PRINT
FIELDX FIELDZ
FIELD"®
SFCM2
XXPLOT FIELDS
PRUSE

NEXT I
DISP "PRIMT QUTPUT? <(Y~sM2"
IF Yof#"y"
PRINT
"3UM FIELD FOR ALL BO
DIES®
PRINT *
FOR M=1 TQ M@
PRINT USING 118
NEXT M
GOSUB 2729 !
ALPHA
DISP "THPE THIS CRSE? (¥~ HN)

INPUT Yas
IF Yas#"y"
50sSUB 3818 !

THEN 1398 .
¥XXTAPE MAKER

DISP “TRY CHANGES? (Y- N>"
INPUT YO$ ‘

IF YB$#"N" THEN 19480

DISP "'BYE...... "

END

DISP "CHRANGE BODY CORMERS?
CYsM)" :

INPUT YBS$

IF Yos#"Y" THEN 2186

FoR I=1 TO N

DISP "BODY #°";1

DISP " «(TYPE @ TO ESCRPE T
HIS BOODY.>»" -

DISP "CHAMGE CORNER #*
INPUT J

IF J=8 THEN 2178

IF J<8 THEN 2888

IF J>N1<I> THEN Ni(I)=J
DISP "NEMWX(™;Jd:"),MEWZ(":Jd:
ll)ll

INPUT X8(J,1>,28¢(4.1>
GOTO 2680

J=-J | DELETE THIS CORMER
IF J=N1<{I> THEN 2158

IF J>N1{I} THEN 217a

FOR M=J TO NICI)-1

RBM, I)=XB8(M+1., 1>

2O<M, I12=28C(M+1., 1>



2148
2158
2168
2178
2138
2198
2288
2z18
2228
2238
2248
2258
2268
2zva
2280
2298
2398
231@
2328
2338
2348
2358
2368
2378
2388a
23298
24038
2418
2428
2438
2448
2458
2460
2476
2438@
2490
25986
2518
2528
2538
2548
2558
2568
2578
2338
2598
2600
2618
2629
2638
2640
2658
26508
2678
2680
2699
2708
2v18
27208
2738

NEXT M
N1CI>=NI1(I>-1
GOTO 2088
NEXT I

DISP "CHANGE DENS? (¥Y/N)>"

INPUT Yas
IF vas$s#"Y" THEN 2258
FOR I=1 TO N

DISP "DENS FOR BODY#":

INPUT KJC(ID
NEXT I

DISP "ADD BODS? (Y. .HN>"

INPUT Y0O$%
IF Yas#"Y" THEN 114@
N=N+1

I=N
FOR I=N TO N
GOTO 1848

GRAPH ! IXXDRAW PICTUREX XX

PEN 1 @ GCLERAR
H1=-3993999
FOR M=1 TO M@

IF Z<(Mi>H1 THEN H1=Z(M)

NEXT M

Re=R89-X3

¥Y8=H1-X7-4
YI=H1+X7~/2

SCALE X8,X9,Y3, YQ
PEN 1

MOVE X9,V2{\y)

DRAW X9.Y8

DRAK X3.YS

DRAW X8.v2<1)

FOR I=1 TO V

DRAKW Y1{I>,V2¢(I>
NEXT I

DRAKW XQ,UE(U)

PENUP

IF N<{=8 THEN RETURM
FOR M=2 TD M@ STEP 2
PLOT X(M-12.,2(M-1)>
PLOT X(M>.2(M>

PENUP

NEXT ™

PENUP

FOR I=1 TO N
N@=N1(IX

MOVE RB(HRB,IX,ZBINB, I
FOR J=1 TO N8

DRAW XBC(J,I>.28¢3, 12
NEXT J

NEXT I

PAUSE

ALPHA

DISP "OKRAY? (Y-HO"
INPUT YOs%

IF Yas$="N" THEN 1948
RETURN

POXXXPLOT FIELDSXXX
H1=-9999%

2DGRAV 3/3

LA=9939%

FOR M=1 TO Ma

IF F{M><{L@ THEN L8=F{M:

IF FiM>>»H1 THEN Hi=FC(M3
NEXT M

DISP “FMIMN {®;LB;"; FMAX >"
iH1

INPUT Z28.29

Z27=29-23

¥Y3=29-1.5%27

GRAFPH @ PEN 1

SCALE X3,¥9.Y3.,2Z2

XAXIS 8.0

YAXIS XB8,Z27-18.28,29
29=(Z29-¥YB8)/(2%XMB)

FOR M=1 TO M@

MOVE X{M>Y,F(M)

IMOVE D-4,25-2

IDRAW -C(D-2>.,-25

IMDVE 8,25

IDRAW D~2,-25

NEXT ™

IF H<{1)=8 THEN RETURN

MOVE X{1>,HC(1>

FOR M=1 TO MB

DRAK X<M>,HM

NEXT ™

RETURN

I ¥kx*TAPE MAKER

FOR I=1 TO N ! ADD Y1i.,Y¥2
Y1(I)=-5@88 ' TO FILL 0OUT
¥2¢1>=5Sa@@a ! TAPE FORMAT
NEXT I

DISP "INSERT OATA TAPE IN C
ARRIER" .

DISP "FILE NAME? (& CHARS>»"
IMPUT BS%

CREATE B%$.,23.248

ASSIGN# & TO B%

PRINT# 1 ; ¥3,¥9.D.43,MB.,V,
N,G.,G,G

PRINTH# 1 ; NICO),K{2,2(0,28¢>
SULEDLU20) 8B, YL. 28D HLD,
Y1Cr. ¥Y2Cr,F(D

ASSIGN# 1 TO X ’ _—

RETURN

! ¥¥%XTAPE READER

DISP "INSERT DATA TAPE IN C
ARRIER"

DISP "FILE MAME? (& CHARS»"
INPUT B$ .

ASSIGN# 1 TO B$

READ# 1 ; X8.X9.D.Y3.M8.%Y.N
2haG.G

READ#H 1 ; NICOH. KO, EOX, 200,
V1, VE2(H,%BC, 3,280, 2, HO)
ASSIGH# 1 TO X

0TO {148



198

118
128
131

148
159
168
179
128
198
288
218

228
239
248
258
260
2713
289

229
388
21@
320
338
349
358
3648
378
g8
299
489
41@
429

4320
440
450
464
470
4389

! PROGRAM 2HDGRWIXSEPT. 1332%
¥¥DAVE CAMPBELL. USGS-DENVER
CLERR

DISP "Z2HDGRV FORWARD CALC'HN"
OPTION BRASE |

DEG

INTEGER I.J,M.MB,N.NB,N1{S5>,
!vl

SHORT XO(28,352.2@C20,5,4(18
ar,2c18e>,F{188>.,V1(28),V2.2
By, KCS2.Y1(52.¥2(33,H(188)
SHORT G, X8.X9.D0,U3.W,FB,X1.2
1.R1,P1,081,%2,22.R2.P2.,Q2.,T
REAL Ui.,uz.W!.E1.E2,E.B.P.S,
c.Tz.L

SHORT ¥8,Y9.27.X7.H1.LBA.28.2
9.25 | VARIABLES USED IN SUB
IMAGE 2<DODD.DOD.X>.0DDOD.DD
G=8 ® H(1)>=8

DISP "IS DATA OMN TAPE? (Y~ N>

INPUT Yas$

IF YBs="Y¥" THEN 3338

DISP "KFT OR KHM?"

INPUT YB$

IF vYB$="KFT" THEN G=2.832
IF YB$="KM" THEN G=6.667
IF G=B THEN GOTO 1598

DISP "X%%XSET-UP FIELD POINTS
b4 S &

DISP "FIELDX: XMIN,XMRAX,DX"
INPUT X&.XS.D

MA=1+INT{(X93-X82-D>

FOR M=1 TO M@
KEMI=X8+(M-1)>%0

NEXT M

DISP “"INPUT OBS FIELDS? (YN
?'Jll

INPUT Y9$

IF YBs$#"Y" THEN 358

FOR M=1 TD M@

DISP “"OBS{":X(Md;"2¥

INPUT H{MD

NEX®T M

DISP “"INPUT TOPO? (¥~ M>"
INPUT Yas#

IF Yos#"Y" THEN 668

I X%%XTOPO INPUTXX

DISP "HOW MANY TOPO POINTS®
INPUT ¥

FOR I=1 TO ¥

DISP “TOPO-X{";I;">.TOPO-Z("
sIaman

INPUT W1dCI,V2(ID

MEX¥T I

DISP "DRAPED SURVEY? (Y- MO"
INPUT YB$

IF Yas#"y"™ THEN 689

%ISP "ORAPED DIST." | XXkDRAP

49@3
89
518
=28
534
o418
559
S68
57va
088
528
681
518
629

638
648
659
668
678
68n
€99
g2 1)
7l@a
ree
738
748
Vo9
7ea
778
788
798
=515
814
82a
838
849
858
868
87vp
g8n
899
2949
S1p
o920
22a
948
asa
968
o978
238
994
1880
1918

" 1828

17

18318
1840
1359
1A53
18706
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INPUT Y3
FOR M=1 TO M8
W=X (M2
REM ¥X¥INTERPOLATIONXXX
IF W>¥1<1y THEN 568
Fa=y2(1>
GOTO 630
IF W<¥1{V> THEN 558
Fa=yz2{i3:
G0TO 3@
FOR J=2 TO ¥
IF W<W1{J> THEN 629
NEXT J
FR=V2(J-1>+{(V2CJ>-Y2(J-
W=-V1CJ=12) (V1 (dr-V10]-
Z(Mr>=FB+Y3
NEXT M
G070 7Se
V=1 | XXXCONST ALT SURVEYS
V1(1l2=X3 :
prse "FIELD Z2*
INPUT E
FOR M=1 TO M8
ZiMi=E
MEXT M
IF U=1 THEN v2(1)=E
V3=g
P ¥%%BODY PRARAMSXX
DISP "HOW MANY BODIES?"
INPUT N
IF N>»3 THEN 1@5a
DISP "TOPO DENS?®
INPUT Ki{1>
DISP "TOP3 HALF-LENGTH?"®
INPUT YZC(12
Lia=35399
FOR I=1{ TO ¥
XBCI10=V1C(ID
Z8CI,1=2C1)
IF ¥2C¢1><L6 THEN L@8=¥2C(I>
NEXT 1
I1=8
IF Y2dd>=LB THEN 969
XB(V+1,1r=2%X9-¥8&
ZBV+1, 1=u2ah)
XBCU+2, 1)>=2%KX9-X8
ZACY+2, 1= A
I=2
IF Y2{(i>=L@ THEN 1824
XBCY+I+1.1)=2%XKXB-X9
ZBCV+I+1.12=L2
XAW+I+2,13=2%kXE-K2
ZACV+TI+2,12=Y2(1)
I=I+2
MN=1
Mi{1)=U+]
GOTO 1188
FOR I=1 TO N
DISP "FOR BODY
DISFP "DEMS2"

123%<
122

MO.":1



18358
1899
1160
1118
1128

1130
11406
1158
1168
1178
1138
1190
12088
1214
122a
1238
1249

1258

127a
1288
1298

1388
1318
1328
13238
1340
1358
1266
137a
1338
1394
l480
141a

14204
1438
1448
14506
1468
1478
1420
1498
1508
1514
1520
1538
1540
13558
1568
1578
1588
1594
16606
1618

INPUT K<CI2
DISP "N CORNERS*®
INPUT H1CID
FOR J=1 TO Ni<I>

DISF "BODX(";J;">,BOD2<(";J;
ll)ﬂ

INPUT RA{J, I>,28C0,12

NEXT J

DISP "HALF-LENGTH ¥(";I;"»"

INPUT Y2<(I>
NERXT I
GOSUB 2518 ! %XDRAW PICTURE
DISP "PRINT BODS? (Y- /N>"
INPUT YBs$

IF vyas#"Y" THEN 1329

FOR I=1 TO N

PRINT
PRINT "BODY #";I;"
DENS=";:K(I3
PRINT "
TH=",¥2C(I>
?RINT B

FOR J=1 TO Ni<I>

IMAGE DD, 2({X,DDDD.DDD>
PRINT USING 1288 ; J;¥B(J.1
2; 2804, 1%

NEXT 1

NEXT I

RAO ! X¥XCALCULATE FIELD#*x
FOR M=1 TO M@

F{M>=08

NEXT M _

FOR I=1 TO N

N@=N17{I>

QA=Y2C(1

DISP
DISP “"*%x%XFOR BODY #":1
FIELDRX FIELDZ

DISP *
FIELD®

FOR M=1 TD M@
R1=XBCNG, I)~R(M)
Z1=-Z@8(NB, 1Y +Z (M)
R1=SQR(K1~2+4Z1+2)
P1=SQR(R1~2+Q~2)
E1=R1/¢P1+@)

IF E1=8 THEN 1588
E1=LOGCELD

E=a -

FOR J=1 TO H@
%2=R@CJ, [)=X (M)
Z2=-20(J, I2+Z(M)
R2Z=SAR(X22+Z2~2)
P2=SQR(RZ~2+Q~2)
E2=R2-(P2+Q@)

IF E2=8 THEN 1598
E2=LOG(ER2)

L=E2-E1 .
RE=SQR( (X2-K13~2+(22-217~2)
P=ATN2(Z22-21,%2-%13

HALF-WID

BODX BODSZ

12

1624
1639
1649
1658
1568
1678
16886
1698

1768
171a
1728

1738

1748
1750
1758
1778
1738
1798
18606
1818
1329
1238

1848
1854
1866
1278
18306
18248
1284

1914

1228
1938

1948
1258@
19en
1378
1588

192
2000
2018
2829
2838
29449
2858
2e608
zera

20888
2a94a
21088
2114
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C=C0OS(P2

S=SIN{P2

U1=C¥X1+5%21

U2=Cxx2+5%22

W1=C*Z21-S%¥X1

IF uU2=9 AND W1=8 THEN 1720
IF Ul=8 AND W1=8 THEN 1728
T2=ATNZ2{U2%Q, W1XP2)-ATNZ{U1
¥Q.W1%kP1>

IF T2<{-P1 THEN T2=T2+2%PI
IF T2>PI1 THEN T2=T2-2%PI
B=(S¥L+CXT22%k(X1Xx22-21%K2>~
RE
B=B+QiCXLOG((U2+P2)/(U1+P1>
h]

E=E+B

Ri=Xg

2i=22

R1=R2

P1=pP2

E1=E2

NEXT J
T=2%GkK (I ZE
FIMI=SF(MI+T
DISP USING 118 ;
T

NEXT M

NEXT 1

DISP "PRINT OUTPUT? (Y- HO"
INPUT YO$
IF Yas#"¥Y"™ THEN 1958

PRINT
PRINT "SUM FIELD FOR ALL BO
FIELDX FIELDZ

XM, Z(M3,

DIES®
PRINT "
FIELD"
FOR M=1 TO M@

PRINT USING 118 ;
JEFCMD

NEXT M

GOSUE 2918 !

PRUSE

RALPHA

DISP "TAPE THIS CRSE? {Y~/N)

IMPUT Ya¢#

IF Yos#"Y" THEN 2628
GOSUB 3280 ! ¥XTAPE MAKER
DISP “TRY CHANGES? C(Y~sNM"
INPUT ‘Y2%.
IF Yas#"N" THEN 2878
DISP "'BYE...... "
END
DISP "CHANGE BODY CORMERS?
(YN

INPUT Yoas$

FOR I=1 TO N

DISP "BODY #":1I

DISP * (TYPE 8 TO ESCAPE T
HIS BODY.>»"

nCMIY L, Z(MD

XXPLOT FIELDS
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2128 DISP "CHANGE CORNER #" 2738 PENUP
2138 INPUT J 2718 IF N<=8 THEN RETURN
2148 IF J=8 THEN 2296 2728 FOR M=2 TO MB STEP 2
2158 IF J<B THEN 2288 2738 PLOT X{M-1>,2{M-1>
2168 IF J>N1CI> THEN Ni<I)=J 2748 PLOT X<MY,Z(M)
2178 DISP "NERWXC(";J:"),NENWZ("; .}; 2758 PENUP
Wy 2768 NEXT M
21238 INPUT ¥8d{J1.1).,28dJ, 12 2778 PENUP
2128 GOTO 2128 2788 FDR I=1 TO H
2288 J=-J | DELETE CORNER J 2798 N@=Ni<I>»
2218 IF J=N1<I> THEN 2278 2888 MOVE XB8d(NB,I)>,Z28(Na,I>
2228 IF J>N1<1> THEN 22984 2218 FOR J=1 TO NG
2238 FOR M=J TO NI{I)-1 2820 DRAW X8<CJ,IX.Z28CJ, 1>
2248 X8M, I>=Xa(M+1.1I> 2838 NEXT J
2298 Za(M, I>=28{(M+1.1> 284@ NEYT 1
2260 NEXT M 2858 PAUSE
2278 NidI=N1{I>-1 2868 RALPHA
2288 GOTO 2120 2878 DISP "OKAY? (Y- H>"
22989 NEXT 1 28868 INPUT VO%
2288 DISP "CHANGE DENS? (¥Y-/N>»" 289@ IF vYB8$="N" THEN 2878
2318 INPUT vos 2999 RETURN
2320 IF vas#“Y" THEN 2370 2918 | ¥¥XPLOT FIELDSXX%
2338 FOrR I=1 TO N 2923 Hi{=-929999
2348 DISP "DENS FOR BODY#";1 2938 LB=99999
2358 INPUT K<ID 2940 FOR M=1 TO MO
2368 HEXT I 2938 IF F(M><L@ THEN LB=F{M>
2378 0DISP "CHANGE STRIKE-LENGTHS 29608 IF F{MY>H1 THEN HI=F<(M3
? (¥YsHO>"® 2978 MHEXT M
2328 INPUT Yos$ 2988 DISP *FMIN <(";L8;"; FMAX >"
23298 1IF vYos#'"vy"™ THEN 24406 i H1
2488 FOR I=1 TO N 2998 INPUT 22.29
2416 DISP "Y FOR BODY#*";1 IRPE Z7=79-28
2428 INPUT ¥2<1I)> 2818 ¥Y2=79-1.S5%27
2438 NEXT 1 3828 GRAPH @ PEN 1
2448 DISP "ADD BODS? {Y.N>" 3838 SCALE X8,%9,Y8.,79
2458 INPUT YBs 3840 XAXIS 8.0
2466 IF Yas#"Y™ THEN 1138 3858 YRAXIS X8,27-18,28,239
2478 N=N+1 3868 Z5=(29-28)>-(2%M3
2488 I=N 3878 FOR M=1 TO Ma
2498 FOR I=N TO N 3888 MOVE X{M>.F<M>
2588 GO0TO 1864 3898 IMOVE Dr4,25-2
25168 GRAPH ! X*%XXDRAW PICTURE®XXx 2196 IDRAMW -<D-2)>,-25
2528 PEN 1| @ GCLERR 2119 IMOVE 8.25
2538 H1=-29925 3128 IDRAW D-r2,-2S
2548 FOR M=1 TO Ma N 3138 NEXT M
2558 IF Z2{M)>H1 THEN H1=Z{M’ 3148 IF H{1>=8 THEN RETURN
2568 HNEXT M 31568 MDVE X{1)>,HcC1»
2578 RX7=X3-¥8 2168 FOR M=1 TO MG
2580 Y3=H1-X7-4 3178 DRAW X{(M>,HM)
2598 YO9=H1+X7-2 31238 NEXT M
2688 SCARLE X8.,X3,Y3.Y2 3196 RETURN
2618 PEN 1 3288 ' ¥XxXkTAPE MAKER
2628 MOVE X9,V2c\) 3218 FDOR I=1 TO N I RARDD Y1'S TO
2638 DRAKW X2.¥8 3228 Y1l ==-¥2<¢I>» ' FILL QUT
2648 DRAMW X8.,YS 32380 NEXT I t TRAPE FORMAT
26580 DORAW X8,V2(1) 2248 DISP "INSERT DATA TAPE IN C
2668 FOR I=1 TO V ARRIER"
2678 DRAKW W1C(I>,V2CI> 2258 DISP "FILE HAME? (5 CHRARS:"
2638 NEXT I 3268 INPUT BS$
2658 DRAMW X9,V2d(V¥) 3278 CRERTE B$.,23,2498

13



ASSIGN% 1 TO B$

PRINT# 1 ; X8,X9,D.,VZ,Ma8.Y.
N.G.G,G

PRINT# 1 ; NICO,KO),X(),20)
SMNICD N2, X80, 5,28, ,HOD,
Y1(3,¥2(),F<)

ASSIGN# 1 TO ¥

RETURN

! ¥XXTAPE RERDER

DISP "INSERT DATA TAPE IN C
ARRIER"

DISP "FILE NAME? (6 CHRARS)}®
INPUT B$%

ASSIGN# 1 TO B%

READ# 1 ; X8.X9.D,V3.NHB,V.HN
2G,G. G

READ# 1 ; N1CO,KCX,HOY, 20D,
VI1CH, U200, X8C,>,28¢, Y, HOY,Y
1C¢2.5¥2¢>

ASSIGN# 1 TO X

5070 1198

74
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14

28
ina
42
58
37

108

o ) -
VD)

bt b s [l o]
ol
Do

P P
= \D o0
IO

228
2308
248
258
268
278
288

298
392
218
329
338
340
256
368
370
384
298
485
414
4208

438
440
458
4€8
479
488

! PROGRAM NEWGRVXISEPT.1232¥%
¥¥DAVE CAMPBELL., USGS-DENVER
CLERR

DIsP "2HOGRY FORWARD CALC'H"
OPTION BRSE 1

DEG

INTEGER I.J,M.MB,N.Na,M1.33.
i

SHORT XB¢(28B,5).28:28.5%,4C18
8>.2¢188>,F(188)>,V1(283,V22
B>, K{(5),Y1¢(52,Y2(3),H{188)>
SHORT G,%X8.49.0.,V3,W,.FB.,X1.Z
1,R1.,P1.Q1.,¥2,22,R2,P2,R2.7T
REAL U1,U2,W1.E1.E2.E3.P.53.C
£T2,T3.,L,B.E

SHORT ¥8.¥9.27.,4X7,H1.LB,Z8,2
9,25 ! VARIABLES USED IN SUB

- 8t
5

IMAGE 2<{DDDD.DDD.X>.D0O0DD.DO
G=B ® H(1,=8

DISP “IS DATA ON TAPE? (Y- N2

INPUT 2%
IF vya$="Y" THEN 3458
DISP "KFT OR Km?"

INPUT YB$

IF ¥YB$="KFT" THEN G=2.832

IF Y8$="KM" THEN G=6.56&7
1608

IF G=98 THEH GOTO

DISP "XXkSET-UP FIELD POINTS
kx"
DISP "FIELDX: XMIN.XMAX,DX"

INPUT X8.,X9.D
MB=1+INT{(XO-XB2-0)
FOR M=1 TO MB
R(MI=K8+(M-1>%D

NEXT ™

DISP "INPUT 0BS FIELDS? (¥Y~/N
:)“

INPUT YO$

IF Yas#"Y" THEN 359

FOR M=1 TO M@

DISP "OBSC(":X(MI;:"»"
INPUT H{MD

NEXT M

DISP "INPUT TOPO? (Y- HO"
INPUT Yos$

IF Yas#"Y" THEN 668

| ¥%XXTOPO INPUTXX

DISP *HOW MANY TOPO POINTS®
INPUT ©

FOR I=1 TO V¥

DISP *TOPO-X(";:;I:">.TOQPO-Z("
iLiman

INPUT WI1CIs, W21

NEXT I

DISP *DRAPED SURWYEY? (Y- MNO)"
INPUT ¥YBs$
IF Yas#"¥y" THEN €28
%ISP "ORAPED DIST." |

*XDRRP

5

494
=12 1%
S1i8
o2
238
48
254
o968
578
88
298
689
610
€28

638
648
658
668
670
688
658
a8
718
728
738
744
3
7608
vve
78
7’98
g8nn
819

229
836
249
858
268
eve
8ge
899
Saa
918
220
826
240
a5a
969
gva
g8
998
1389
1418
18298
1838
1648
1830
1868
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INPUT W3

FOR M=1 TO M@

W=# (M <
REM XXX INTERPOLATIONXX¥
IF W>V1C1) THEN 568
Fa=U2C1>

GOTO &3@

IF W<V1{V)> THEN 598
Fa=\2{y)

GOTD 638

FOR J=2 TOo V

IF W<V1<(J)> THEN 628

NEXT J :
FB=U2(J=-13+U2CJr-2CJ-122%(
W=U1CJ=12>-CV1{JI-V1(I-12)

Z(M=Fa+y3

NEXT M

GOTO 758

V=1 ! XXXCONST ALT SURVEYS
V1{1s=X8

DISP "FIELD Z"

INPUT E

FOR M=1 TO M8

Z(MO=E

NEXT M

IF Y¥=1 THEN W2{1>=E
U3=a

! ¥%xxB00Y PARAMSXX
DISP "HOW MANY BODIES?"
INPUT N

IF N>8 THEN 1858

DISP "TOPO DENS?"
INPUT K(12
DISP "TOPOQ END COORDS ¥Y1.vY2?

INPUT ¥1412,¥2C1>
L@=9293%

FOR I=1 TO V¥
XBCT, 10=1C1)
ZBCT,10=V2CT)

IF Y2{I><Le THEN LB=V21I)
NEXT I

I=8

IF Y2<4>=L8 THEN 268
XO(W+1,13=2%¥9-K8
ZBCV+L, 13=78(V, 1>
XB(U+2, 1 2=2%X9-X8
ZacW+2,15=La

I=2

IF ¥2{1>=L2 THEN 1828
XB(U+3,13=2%X8-X2
ZBCV+3,17=LB
XB(V+4,1)>=2%X8-X2
ZACY+4,1)=2871.,1>
I=I+2

N=1

N1(1)=U+]

GOTD 11386

FOR I=1 TO N

OISP "FOR BOOY HNO."; I



DISP "DENS?®

IMPUT K{ID>

DISP "N CORMERS"

INPUT NICID

FOR J=1 TO M1<I)

DISP "BODX<{";J;">.BODZ2(";: J;
113 :'“ N

IMPUT X@dJd,I>.2adJ.1I)

NEXT J

DISP "HALF-LENGTHS Y1(";I;*"
D, Y2( ;15"

INPUT Y1CI2,Y2C(I>

NEXT I
GOSUB 2660 ! XXDRAW PICTURE

DISF “PRINT BODS? (Y/N)>"
INPUT YB$

IF Yas#"yY" THEN 1326

FOR I=1 TO N

PRINT

PRINT “BODY #";I;"“

DENS=";K{(I)

PRINT ” Y1=";¥1(I>;"
T2l
PRINT " J BODX

FOR J=1 TO NI1<(I>

IMAGE DOD.2(x.DDDD.DDD>
PRINT USING 1288 ; J;X@<J.1
y;2add. I

NEAT J
NEXT I .
RAD ' XXkXCALCULATE FIELDXX
FOR M=1 TO M8

F(M>=8 ‘

NEXT M

FOR I=1 TO N

N@=H1<I>

DISP

DISP “XxxXFOR BODY #";1
DISP " FIELDX FIELDZ
FIELD"

FOR M=1 TO M9

X1=X@(NB, I>-X(M)>
Z21=~Za<NB., I1)+Z2(M
R1=SAR(X1+2+21~2>
P1=SQR(R142+Y1(1>~2)
R1=5QR{R1~2+Y¥YZ2(I>~2>
El=R1-CQ1+Y2<(I3

IF El=8 THEN 1509
Ei1=LOGCEL>
E3=R1-/{P1-¥1CI))

IF E3=8 THEN 1538
E3=LOGC(E3>

EL1=E1+E3

E=8

FOR J=1 TO N@

R2=X8CJ, I2-X(M)

Z22=-Z28(J, I1X+Z2CM>
R2=SOR(K2~2+22~2)
P2=SAR{(R2~2+Y1(I>~2>

!.‘.'2= "
BoDZ

76

15803
1518
1628
1630
1648
1658
1658
167a
1638@
1698
1769
171a
1728
1738
1749
1750
176a
1778
178e

179a
13606
181a@

1326
1839
1348
185@

1888
187a

13388a
1394
134a
1918
1926
193a
1249
1958
1960
1979
1230

19398
2RB9
2alia
2aza
2830
2044
20858

2969

2878
2838

2894
2188
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F2=S@R{(RZAZ2+Y2(I »~2)
E2=R2-(RA2+Y2<{I 3>

IF E2=8 THEN 1648
E2=LOGC(E2>
E3=R2/(P2-¥1{1I2)

IF E3Z=8 THEN 16789
E3=L0OGC(E3>

E2=E2+E3

L=EZ2-E1
RE=SAR((X2-R1)~2+(Z22-21:~2>
P=ATN2(Z2-21.X2-¥1>
C=C0S(P>

S=SIN(P>

Ut=CxX1+S%21

U2=CxxXa2+35%22

H1=C%kx2Z21-5%X1

IF U2=6 AHD W1=8 THEN 13582
IF Ui1=8 AND W1=8 THEN 185a
T2=ATHZ2(U2XY2¢1>. W1kxQ2>—-ATN
2CULERY2CI>,.H1XEQ1)

IF T2<-P1 THEHN T2=T2+2%PI
IF T2>PI THEHN TZ=T2-2%PI
T3I=ATHZUZ2XYI1(I>. WH1XP2>—~-ATH
2CULXRYICTI> . W1XkP1)

IF T3{-PI THEN T3=T3+2%PI
IF T3>PI THEN T3=T3-2%PI1
T2=T2-T2
B=(SYL+CXT22X(X1X22~-21%¥2>~
RS
B=B+Y2(I)XCXLOG{{U2+a2) (U1
+Q12>

B=B-Y1 (I >XCAXLOG((UZ2+P2) (Ul
+P133

E=E+B

X1=X2

Z1=22

R1=R2

Pt=p2

R1=02

Er=E2

NEXT J

T=GXK(I XE

FMO)=F{(MI)+T

?ISP USING 118 ; X(M>.Z(M>,
NEXT M

NEXT 1

DISP "PRINT OQUTPUT? (Y- MO"
INPUT Y@as$

IF Yos#"Y" THEN 2166

PRINT

PRINT "SUM FIELD FOR ALL BO
DIES"

PRINT * FIELDX FIELDZ
FIELD"

FOR M=1 TO Ma
PRINT USING 118
SFCMD

NEXT M

GQsuUB 3asca !

RiM>,Z2(M>

XXPLOT FIELDS
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2118 PRUSE 2668 GRAPH ! XXXDRAW PICTUREXXX
2128 RALPHA 2678 PEN 1 @ GCLEAR

2139 DISP."TA CASE? (TY-/N? 2688 H1=-93333
2 DISP PE THIS CRSE? (YN 2 02992 He

2148 INPUT YB$ 2788 IF Z(M>>H1 THEN H1=Z{M)
2158 IF Yes#“Y" THEN 2178 2718 MEXT M
2168 GOSUB 3358 ! XXTAPE MAKER 2728 X7=X3-X&
2178 DISP “TRY CHANGES? (Y/N>" 2738 Y8=H1-X7-4
2188 INPUT Y@s 2748 YI=HI+X7/2
5198 IF Y@$K"N® THEN 2228 2758 SCALE X8,X9.78.7Y9
2208 DISP "'BYE...... " 2768 PEN 1
2220 pIsp °® 2 Y
??fN)"CHﬂﬂcg ?onv CORNERS? S oe DAl v ve
2238 INPUT YOs$ 2808 DRAW X8,42(1)
2248 FOR I=1 TO N 28186 FOR I=1 TO V¥
2258 DISP "BODY #°;1 %3%3 ﬁ%ﬁ# ¥1<I>»UE<I>
2268 DISP * (T s ;
T oopy e e @ TO ESCAPE T 5946 DRAW X9.v2(w)
2278 DISP "CHANGE CORNER #" 2858 PENUP
2288 INPUT J 2868 IF N<=8 THEN RETURN
2298 IF J=8 THEN 24486 . 2378 FOR M=2 TO M8 STEP 2
2388 IF J<B THEN 2358 2838 PLOT X(M-1),2(M-1)>
23218 IF J>N1(I) THEN Ni<I>=J 3333 ;E%BPXi">'2<“>
23298 sPp " *;JJi">, ®.Jd: <
9§"P NEWXC*; J; ">, NENZ (" J; gsia e
2338 INPUT XBC(J,I>. . 928 PENUP
2349 GOTO 227éJ 12,2801 '%%33 FOR I=1 7O N
2358 J=-J | DELETE 948 NB=M1(I)
2368 IF J=NI1<CI> THEE°§§§§ 2958 MOVE XB(NB, I1>.Z2B(NB, I
2378 IF J>N1<(I> THEN 2448 2268 FOR J=1 TO N@
2230 FOR M=J TO Hic¢I>-1 2978 DRAW XB8(J,I13.28CJ, 1>
2390 XBCM.IY=X8(M+1,1) 2988 NEXT J
2488 ZB(M, I>=ZB(M+1, 1> 2998 NEKT 1
2418 MEXT M 3898 PRUSE
2420 N1<Id=N1C(I)>-1 3818 ALPHA
2439 GOTO 2278 3828 DISP "OKRY? (¥YsN>"
2448 NEXT 1 ggig igPUg Ta$ :
2458 DISP "CHANGE DENS? (Y- N)" E; YO$="N" THEN 2228
fiso Ll Yor o5
2470 IF YB$H"Y" THEN 2528 ! :
2488 FOR I=1 TO N gggg ﬁé=;§323?
2499 DISP "DENS OF BODY#";I =3335
2588 INPUT K(IY> 3898 FOR M=1 TO M8
2518 NEXT I 3188 IF F(M)<L® THEN LB=F{M>
2528 DISP "CHANGE END COORDS Y1. 3118 IF F(MO>H1 THEN H1=F(M>
Y29 (Y NIH 3128 NEXT M
2538 INPUT ¥B$ 3139 ngsp "FMIN <";LB;"; FMAX >
2548 IF TOs#"Y" iH1
2558 FOR I=1 ?o LHEN 2598 2148 INPUT 28,29
2568 DISP "Y1.Y2 FOR BODY#";I 3158 Z7=29-23
2578 INPUT Y1C(I),¥2<ID 31608 Y3=29-1.5%27
2588 NE¥T I 3179 GRAPH & PEM 1
2598 DISP "ADD BODS? (Y,HN>" 2188 SCALE X8,X3.,7Y8.Z3
2688 INPUT YB$ 3198 XAXIS B8.D
2619 IF Ye8s#°Y* THEMN 1139 3288 7TAXIS X8,27-18.,23.29
2628 MN=N+1 3218 25=(29-28)-(2%xMB)
26328 I=N 3228 FOR M=1 TO MB
2648 FOR I=N TO N 3238 MOVE X(M>X,F(M>
2658 GOTO 1969 3248 IMOVE D-4,Z25-72

17



3258
3268
3278
3238
3298
33200
3318
3320
3338
3348
3358
3360

3378
332808
3398
34080
2418

3428

3438
3448
3458
3468

3478
3480
3498
35008

3510

3528
3538

IORAW —-<{D~s22,-25

IMOVE 8,25

IDRAKW D-2.-25

NEXT M

IF H{1:»=8 THEN RETURN

MOVE K{(1>.,H{1)

FOR M=1 T M8

DRAW X{(M>,H{M

NEXT M

RETURN

I ¥¥XXTAPE MRKER

DISP "INSERT DRATA TAPE IN C
ARRIER"™

DISP "FILE NRME? (& CHARS)>"
INFUT B% :

CRERTE B#%$.23.248

ASSIGN# 1| TO B%

PRINT# 1 ; X8,X9,D0,u3,M8.%,
N,G.G.G

PRINT# 1 ; NICHY>:K(D.X¥{(),2C()
SVL1CH V200, K8C, 0,28¢,>,H(),
Y1(2.¥2C),F()

ASSIGHN# 1 TO X

RETURMN

! XXXTAPE REARDER

DISP "INSERT DATA TAPE IN C
ARRIER"

DISP "FILE NAME? (6 CHARS"
INPUT B%

ASSIGN# 1 TO B%$

RERD# 1 ; %8,X9,D,U3.MB.V.N
+G.6G,6

RERD# 1 ; MI(,K(».,8C2,2{(>,
V1Ca,V2C¢2,%88¢,23,28(,3,H(y .Y
1¢2,.¥2C2

ASSIGN# 1 TO X

GOTO 1188

18
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14

-
)

I8
4a
S

ea
7a

118

13a
1413
158
168
17a
iga
12a
z28ea
219

228

I8
24a
251
268
278
228
298

28
31a
320
328
340
358
J6@
37a
289
394
480
418
429
438

4409
454a
460
478
4ga
491

! PROGRAM ZDMAGXXXSEPT. 1332%
¥*¥DAVE CAMPBELL. USGS-DEMVER

CLERR

DISP "2DMAG FORWARD CHRLC'H®
OPTION BARSE 1!

DEG

INTEGER I.,J,.M.M&,N,NB,N1C3Y,
Y

SHORT X@(2@a,5»,28(208,5>,X(18
2),2¢188),FC188),41(287,4Y2<2
B3,KE5),Y1(52),¥Y2(5),H 1882

A SHORT T78.108.5@,H2,R.X8,X9.0,

V3. W.FB.,X1,21.R1,%2,22,R2
REAL P1.P2,B.C.D03.P3.E.T
SHORT Y8.,Y8.,27.%XV,H1.L8.,28,2
92,25 ! VARIABLES USED IN SUB
S

IMAGE 2<{DDDD.DDD, X)>,DDDDD.DD
DISP "IS DRATA ON TAPE? (Y~ N>

H{1)>=9

INPUT Y@s$

IF Yas$="Y" THEN 388a

DISP “TOTAL FIELD?"®

INPUT T8

DISP "FIELD INHCL <(DEG>"
INPUT 1@

DISP "STRIKE HANGLE (DEG>"
INPUT S8

DISP "X%*¥SET-UP FIELD POIHNTS
kkx

DISP "FIELDX: XMIN,XMRX.DX"
INPUT X&,X2.0D

Ma=1+INTL(X9-X8>-D>

FOR M=1 TO M@
R(MI=X2+(M-11>%D

NEXT M

DISP “INPUT 0BS FIELDS? (Y-N
}Il

IMPUT Yas$

IF Yyas#"y" THEN 368

FOR M=1 TO Ma

BISP *0BS(";X(M);">"

INPUT H{M2 .

NEXT M

DISP "INPUT TOPO? (¥~sN)"
INPUT YBs%

IF vas#"Y" THEN 6602

1 Xk¥TOPO INPUTXX

DISP "HOW MRANY TOPFPO POINTS”
INPUT ¥

FOR I=1 TO V

DISP "TOPO-X{(®:I;:;">.TOPD-2("
HE S

INPUT Q1{I>. W21

NEXT I

DISP “DRAPED SURVYEY? (T -MHO"
INPUT Yas ’

IF vYas#"Y" THEN 68@

DISP "ORRAPED DIST." | *XDRAP
E

79

1l
o1a
528
338

S48
55a
o608
57a
=1:1")
598
€8a
cla
&z8

&3a
648
658
eha
67a
€88
ega
v8a
ria
728
c3a
744
75a
ea
7B
78a
roa
8484
a1a
829
8ze
848
85a
gea
gra
gea
898
Sae
o1a
229
9za
240
958
268
ara
2388
994
18980
1a1a
1828
1638
1a4a
1@a59
1860
1278

20MAG 1/3

INPUT U3

FOR M=1 TO M@

W= {M>

IF W>V1{1> THEN 568 !
RPOLATIONXX

Fa=g2{1>

GOTO 638

IF W<Y1{W> THEN 5958
Fa=svad(us

GOTO 638

FOR J=2 TO V

IF W<Y1{J> THEMN 528
NEXT J
Fa=y2¢J-13+{V2CJ2-V2C(J-127%¢
W=U1 (=120, J2-VIC(J=-122
ZEM)=FA+Y3

¥XINTE

NEXT M

GOTD 758

V=1 | XXXCONST ALT SURVEYS
ViClx=X8

DISP "FIELDZ"

INPUT E

FOR M=1 TO M@

ZCMI=E

HEXT M

IF V=1 THEN V2(1>=E
V3=n

! %%k%BODY PRARAMSXX
DISP "HOW MANY BODIES?"
INPUT N

IF N>@ THEN 1838

DISP "TOPO SuUusc."®
INPUT K{1)

La=99999

FOR I=1 TO V
ABCI,10=W1CT)
Z2aCI,13=2(15

IF v2{(I»<L8 THEHN LB=42(I>
HEXT I

I=a

IF Y2(Y)=L8 THEHN 248
RAa(Y+1,1)=2%X9-X8
ZBV+1, 10=N2(Y)
RAN+2,1)=2%¥9-K8
Zadv+2,1>=L19 T

I=2

IF v2:1)=L8 THEN 1208
RA(V+I+1,1)=2%¥X3-X9
ZBcY+I+1,10=L0
XACY+I+2, 1)=2XX2-X3

ZBCY+I+2,15=Y2(1>
I=I+2

N=1

N1dCly=N+1]

GO0TD 114a

FOR I=1 TO N

DISP "FOR BOOY NO.";1I
DISP “SuUsC.*

INPUT K{ID

DISP "N CORNERS®



1328
1899
1188

118
129

=

-
o
1)

Pt pa b pen
e R RS
Do

Pk fok P ek b gk ok b et
{vs]
=

.
0
)

12998
12198
1228

1238

1248
1258
1264

1278
1288
1299
13488
1318
13228
13328

1348

1358
1368
1378
13388
1399

14898
1418
1428
1438
1449
1458
1468
1470
1428
1498
1588
1518
1528
1530
1548
1558

15608
1578
1538

INPUT NIC{I>
FOR J=1 TO N1CI>
sJds"y.BORZCY

DISF "BODX("
il)l‘
INPUT X@dJ.I>,Z8dJ,I>
NEXT J
NEXT I
GOSUB 2248 ! XXORAW PICTURE
DISP “PRINT BODS? (Y~-NO"
INPUT Yos$
IF Yo$#"Y" THEN 129@
PRINT
PRINT "FIELD=";T8®;* INCL="
;I@;" STRIKE=";S©
FOR I=1 TO N
PRINT
PRINT "BODY #";I.*"
SUSC=";K(I>
"Jd BODX BODZ

FRINT

FOR J=1 TO Ni1<I>
IMAGE DD, 2{X,DDDD.DDO>

PRINT USING 1258 ; J;X8<(J.1
2;28(J, 1>

NEXT J

NEXT I

RAD ! **¥CALCULATE FIELDXxXx
FOR M=1 TO MB

F(M>=0

NMEXT M

H2=1-(COSC(IB%XPI1~-18B>%kCOS(SA
¥PI1~-188@1 )2
A=2¥ATN(TANCIBXPI /188> -3IN(
S8xFIs188))

FOR I=1 TO N

NB=N1<(I2> -

DISP

DISP "“X%XXFOR BODY #";1I
DISF " FIELD¥X FIELDZ
FIELD"®

FOR M=1 TO M9
X1=XB(NB, I>)-K{(M
21=-2B8(NB, 1>+2(M)
R1=SQR{(X1~2+21~2)
P1=ATNZ2(X1,21>

E=8

FOR J=1 TO N®
R2=RB(J, II-XK(M>
22=-28C(J, ID)+2(M)
R2=SQR{(KX2+2+22~2)>
D3=LOG(R2-R1)
P2=ATHZ2(X2,22)
P3=P2-P1
B=ATN2{22-21,X2-%1}
C=R-8B
E=E-SIN(BIYX(SINC(CIXP3+C0S<(C
2XD35

A1=X2

Z1=22

Ri=R2

20

1598
1688
1618
1628
1638

1648
1658
1668
1679
16298
1698
1789

1v18

1728
1738

17480
1758
1768
1778
1738

1798
1388
1818
1828
1838
1349
1858
1869
1878

1888
12399
1989
1918
1928

1938
1248
1358
1969
1978
1988

1999
2889
28l
2029
2830
2048
2858
28609
2878
2889
2898
2108

20MAG 2/3

P1=P2
NEXT .J
=2%¥TOXK (I ) ¥HZXE
FCMI=FCMI+T

DISP USING 118 ; X(M),Z0M>,
T

NEXT M

NEXT I

DISF "PRINT QUTPUT? (¥ /N>"
INFUT Y8s$

IF Ya$#"Y" THEN 1758

FRINT

PRINT “SUM FIELD FOR RLL BO
DIES™

PRINT " FIELDX FIELDZ
FIELD"

FOR M=1 TO M@

FPRINT USING 118 ; X{M>,Z(M>

SFCMD

NEXT M

GOSUB 2658 ! XXPLOT FIELDS
FRAUSE

ALFHA

PISP "TAPE THIS CASE? (Y~/M?
INFUT YO$

IF Yo$#"Y" THEN 1326

GOSUB 2948 ! XXXTAPE MAKER
DISP "TRY CHANGES? (Y~/N>"
INPUT Y8s$

IF YO$#“N" THEN 1876

DISP "'BYE...... "

END

DISF "CHANGE BODY CORNERS?
(Y N2"

INPUT Y8s%

IF Yas$#"Y" THEN 2110

FOR I=1 TO N

DISF "BODY #";l

DISP " (TYPE 8 TO ESCAPE T

HIS BODY.>»"
ODISP "CHANGE CORNER #“
INFUT J
IF J=8 THEN 21898
IF J<8 THEN 2410
IF J>N1CI> THEN Nid(I>= J
DISP "NEWXC(";J;:")>,HEWZ(";:J
ll)"
INPUT KB(J;I) Z8CJ4, I3
GOTO 1938
=-J ! DELETE CORNER
IF J=N1{I) THEN 2839
IF JU>N1<I> THEN 2188
FOR M=J TO N1<(I>-1
XB(M, I>=XB{M+1,1I>
Z2AM. I12=28(M+1,1>
NEXT M
N1C(I>=NI(I>-1
GO0TO 1936
NEXT I



2118
2128
2138
2148
2158
2168
2178
2138
2198
2288
2218
2228
2238
2248
2258
2268
2278
2280
2298
2388
23218
2329
2338
2348
2358
2368
2378
2388
2398
2408
2418
2428
2438
2448
24589
2468
2478
2488
2490
2508
2518
2529
2538
2540
2550
2568
2578
2538
2598
2698
26la
2628
26328
2648
2658
26689
2679
2688
2698
270a

DISP "CHANGE SUSC? (¥~ N:r"
INPUT Yas$
IF YBas$&"Y" THEN 21230
FOR I=1 TO N

DISP "SUSC FOR BODY#“:I
INPUT KCI>

MEXT I

DISP "ADD BODS?T (Y.N>"
INPUT YOo$

IF YBs$#"Y" THEN 1149
N=N+1

FOR I=N TO N

GOTO 1840

GRAPH ! XXXDRAW PICTUREXX%
PEN 1 @ GCLERAR
H1=-99999

FOR M=1 TO M8

IF Z(MI)>H1 THEN H1=Z(M>
NEXT M

X?=X9-X8

Y8=H1-X7-4

Yo=H1+A7 /2

SCALE X8.X9.,Y8.Y9

PEN 1

MOVE X9.,V2(W

DRAR X9,Y¥8

DRAW X3, Y8

DRAW X3,¥2C(1)>

FOR I=1 TO V

DRAW W1C(I>,V2(I>

NEXT I

DRAK X9.,V2C¢(V>

PENUP

IF N<{=8 THEN RETURN
FOR M=2 TO M8 STEP 2
PLOT X{M-1).,Z2(M-1>
PLOT X(M>,Z(M

PEHUP

NEXT M

PENUP

IF N<1 THEN RETURN

FOR I=1 TO N

NB=N1{I>

MOVE XB(NB@.I)>.Z28(NB.I>
FOR J=1 TO NB8

DRAW ¥BCJ,I>,28¢J, 1>
NEXT J

NEXT I

PRAUSE

RLPHA

DISP "OKAY? (Y- H>"“

INPUT Yas#

IF YBs="N" THEN 1878
RETURN

! ¥x%x%PLOT FIELDS*%xx%x
H1=-99999

LB=9999%

FOR ®M=1 TO M@

IF F(MO<LB THEN LB=F(M)
IF F<M>>H1 THEN Hi=F{(M)>

2718
2728

2738
2748
2758
2768
2778

2788

21

2798
22800
2818
2828
2839
2840
2858
2868
28718
2888
28398
2980
29140
2928
2938
2948
2958
2968
2978
2988
2998

Kq2]x1%)
3018
3820
30398
2Je48

3858
3868
3878
3age
3898

3188

.3118

3128
3130

2148

2158
3158

20MAG 3/3

NEXT M

DISP "FMIN <";L8;*%;
iH1

INPUT Z28.29
Z27=29-28&
¥Y8=29-1.5%x27

GRAPH @ PEN 1

SCALE X8, X9,Y8.29
XAXIS 8.0

YAXIS X8,27-18.728,25
Z25=(29-Y8) (2%XMB
FOR M=1 TO MO

MOVE X{(M),.F<{M>

IMOVE Dr4.25/2

IDRAW —-<{D 2>.,-25
IMOVE 8,25

IDRAW D-2,~-25

NEXT M

IF H{1)>=8 THEN RETURHN
MOVE XC{1),HC(LD

FOR M=1 TO M@

DRAK X{(MX),H(M)>

NEXT M

RETURN

I XXXTAPE MAKER

FOR I=1 TO N ! ADD ¥1.Y¥2'S
Y1{I>=-5888 { TO FILL OUT
¥Y2¢(1>=5888 ! TAPE FORMAT
NEXT I

DISP "INSERT DRTR TAPE IN
ARRIER"

DISP "FILE NAME? (6 CHARS>"
INPUT BS$

CREATE B%$.23.248

ASSIGH® 1 TO B#$

PRINT®# 1 ; X8,X9,D.32.MB.Y.
N,Ta.I8,S58

PRINT# 1 ;; MI<(O,KCD,X(3.2¢(>
SNLCHU2C(H,R88C,2,28C¢,2,H(),
Y1C3:¥2C),F{

ASSIGNS® 1 TO X

RETURHN

! ¥XXTRPE RERDER

DISP *"INSERT DATA TAPE IN C
ARRIER"

FMA= >*

C

DISP "FILE NAME? (&6 CHARS»"
INPUT B%

ASSIGN# 1 TO B%

REARD# 1 ; X8.,X9,D,V3.MB.U. N
.79, 18,88

REARD# 1 ; MN1CO,K(). 22,20y,

W1, V2C),XBC,).,28(,»,H{3.Y
1¢5.,¥2¢2

ASSIGN® 1 TO x

GOTO 1148
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! PROGREAM SHDMAGIEXDORVE CAMP
BELL., USGS-DENVERY¥ASEFRT 82
CLERFR

DISF "ZHDMAG FORWRRD CALC'HN"
OPTION EBRSE 1

DEG

INTEGER I.Jd.M.Ma. N . HB.H1C53,
i1

SHORT “BC2@,50,20¢28,52,%010
By, Z2C1@@n,F« IBHJ;U1k293 1i2L2
B KOS Y105, YOSy HO1a32
SHORT T8.109. ~u 28, A3 D.V3. W,
FE"-“I.‘._]. PI F‘lu.2 u.d pL.IP"'
REAL J1.,.J2,Jd32,P.S.C,UL1,UZ,H!
G162, 653,B1.R2Z.B3.F1L.F2.F3.,
L.TZ2

SHORT 22,29.27V.H1.L&.¥Y8,Y3. 1

7,23 ' VARIABLES USED IN SUE
IMRGE 2:.D00D.DDD.X>.00D00. DD
IMAGE 4x.200DDDD. DD-nJ oooon
.00

Hily=

DISP “"Is DATA OM TAPET <(Y-H>
TMPUT Yo%

IF Yas="y" THEN 3378

OISP “TOTAL FIELD?®

INPUT TB

ODIZP "FIELD IMCL (DEG»®"
INPUT I8

OI3P "STRIKE AMGLE (DEG:>™"

INPUT 358

ODISP “3%*%3ET-UUP FIELD POIHTS

ko S

DISP "FIELDX: SAMIN.:<MAY,DX"

IHPUT X8.¥2.0

MA=1+INTC(KS=-X85-0)

FOR M=1 TO Ma

AiMI=x2+{M-12%D

HEXT M

ODISP "INMPUT OBSERVED FIELDS?

ST

IHPUT YO%

IF vYaf4&"v" THEMN Z70

FOrR t=1i TD M@

ODISP "OBSC":&{My;"»»

THPLT HOM>

NEXT ™

DISP "INPUT TOPO? v pMsn

INPUT vasf

IF Yax#"v" THEN &30

VOXRRTOPO INPUTHX

DISP "HOW MANY TOPD POIHTS®

INPLUIT

FORr I=1 TO W

D%wP "TOPO-RO": 1", TORQ-Z0
;l'|ll

INPUT WIdCTI. 02010

MEXT 1

22

Do N |
B N A

N

Ty @Iy T T AN AN o Cnon Cn
B 0l P = 0 50 0 U e 1)

DD DDIDODDDD I

=] T 0 B g Fod wer 000000 =4 0Ty (0 g Cd ) ) R0 00 g T 00

LW ERDDDIIDSTDHIODDHDIODSD S 0R S5 DRSS 5 00D

bt bt U000 D A 0 A D 0D 0 00 6000 000 00 00 €0 = = = d =g g 7 g = O Ty G
TREOS

I R D 0 0D T e e g e Z o OO -

" 2HDMAG 1/4

DISF “DORAPED SURVEYT OWoMu"

INFUT Yas$ ‘

IF Yas#"v" THEN 7ae .

DI3P "DRAPED DIST. " ! XXDRAP

E
ITHPUT 42
For M=1 TO MB
M=xXC{M>
REM XXX IWHTERPOLATIOMXKX
IF Wr¥1d{1ly THEN S28
Fra=ilz2dcls
GOTD &8354
IF W<W1<yy THENW 6518
Fraslz s
GOTO £58
FOR Jd=2 7O
IF W<Wicdy THEN B&44
HEXT J
FRAsU2(l-13+dU2C =20 1=122%<C
W= 1o d=1 00 W10 0= =100
ZrMr=FR+43
HEXT ™
GOT2 77A
U‘I Po¥R¥COMST RLT SURUEYS
Witis=4a
DI P “FIELDZ"
INPUT E
FOR m=1i TO Ma
ZCMa=E
MEXT M
IF Y=1 THEM WY2{lr=E
Wi=i@
VoxkkBODY PRARAMSXK
DISF “HOW MAMY BOLRIES?"
INPUT N
IF H>d@ THEN 1&7#
DISF "TOpPO SUsc?e
INPUT K(il
DIsP "TOPO HALF-LEMGTH?®
IMPUT (12
La=233933
FOrR I=1 Ta Y
ARCT L= 0T )
2ACT . 1=U20Tx .
IF W2<{1x4Ld THEHW LA=W2(I3
HEXAT I
I=4
IF Wzdcly=La THEN 238
ARCLW+] .1 x=28K3-KE
bu Wl lasU20yy
BBOW+2 1 =259 -48
qﬁf”+£J1'=LB
—3

IF W2d1=L9 THEN 1442

f‘

H

A
1

MACU+I+], 1 =2kRE-13
AU+l 10=L0
HACN+I+2, 13=2%RE-R
ZACMHT+2, 10=N2010
I=1+2
N=1
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GTO 12840

FOR I=1 TO N

OISP "FOR BOOY NO.";I

DIsp "suscet

INPUT kol

OISF "W CORNERS"

INPUT MN1<Ix

FOR Jd=1 T0O M1<TI2

OISP "BOOXC":d:"2,.BO0O20"; J:

INPUT RACJI, T3, 2800, 10

HEXT

DISP "HALF-LENGTH %W¢";I;"»"
INPUT YoI2

MEXT 1

GOSUB 2548 | ¥X0ORAW PICTURE
DISP “"PRINT BODS? CY.oN3“
INPUT Yas$

IF Yas#"Y" THEM 138

PRIMT

PRINT "FIELD=":TB:;" INCL=":
Ia:" STRIKE=",;S58

For I=1 TO N

PRINT

PRIWT "BODY #":I."
SUSC="ikCls

FRINT " HALF-LENGTH Y1=w2="
AR Y

PRIWMT " J BOOX BEODZ

FOR d=1 TO NidIx

IMAGE OD.2.X.0000.000>

FRINT IPSIMNG 13228 ; J:xg<J.1

™ K T

HEAT J

NEXT 1

RAD ! X¥k%XCALCULATE FIELD®X

FOR M=1 T0OQ M@

FimMnr=i

MEXT ™

FOR I=1 TOQ N

HE=M1:I3

JI=KCI 2 ATOXSINCIOXFTI -1

J2=K (I3 XTRRCOSCIakPI-1

IHCSREPI 138

JI=K T XTRACOSCIAXP I 13RA KT

DSCSPkPI - 1382

gIse

QISP “"¥%XXFOR EDDY #":1
"‘ -

26
ZEYXKS

Ise

IELo"

Isp “FIELD YFIELD
FIELO"

R M=1 TO MA

N1=¥BCNA, I)-XI{M

21=-ZB(HB,IF+2(M)

R1=SQRix1~2+21~2

Pi1= SDR<PIAJ+”fI)“_

Fi=6 ® Fz=8 @ F2=8
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Fi 1 TGO Ha

\Jz

RAC S, Tr=H(M>

- 2' LI+Z2CM)

=5 R&f;*?+72*°!
SAR(RZA~Z+Y (I »~22
P=ATN2:Z22-21.x2-%12>
C=COSdPY B S=SIHCPY
U1=Cxx1+S%J1

U2=CkX2+5%22

W1=C¥Z1-5S%X1
L=LOGIRIK(PZ+Y (I (R2%kCP1+
YCToxao

T2=ATHZTUZ2XY T2, WI1ER2)-ATHE
CULEYCI s W1%kP1y

<=F1 THEHN T2= T“ +2%P1

A
[V
n ] lI a0
x':l ™~ lSl

iy
il

IF 72

IF Tz>FP1 THEM TZ=T2-2%FI
Gl=CfJz+5%x.01
E2=C¥J1-5%J2
Bl=—(C¥o1¥L>»+CKG2XT2
B2=S¥G1¥L-SkGzxT2
BE3==C 13%T2>

L1=HZ

Z1=22

Ri=Rz

Fi=p2

Fl=F1+2%B1

F2=F2+2%B2

F3=F3+2%B23

MERT J
FA=CJ1AF 1+ J2¥F2+J3%F 320 730R
J12+ 22402420
FiMi=FIMI+FB

ODISP USING 11@ ; H(M>.Z7My.
F1

DISP USING 128 ; FZ.FI,FiMa
OISk !

HEXT M

NEXT I

ODISP "PRINT OUTPUT? (Y. Ma®
INPUT Yasf

IF Yoas#"¥" THEN 13220

PRINT

PRINT "SUM FIELD FOR RALL BD
DIE:S“

FRIMT " FIELDA FIELDZ
FIELO™

FidR M=1 TO Ma

PRINT USING 11@
ul" M.’

NEST M

GOSUB 2358 ! X¥¥xPLOT FIELDS

FAUSE

ALFHA :

DISP "THPE THIS CRASE? (7-MH)

ROMN L, ZOMD

INPUT v0%

IF (as#’y" THEN 285

GOSUB 3248 ! ttTHPE MAKER
OISP “TRY CHANGES? ¢Y. Hi"
IMPUT v
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LR O]
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od = S 0000 L e

FESQDHDODD

2HOMAG 3/4%

1IF Y38 "N THEN =184 SCALE #3,#2.¥Y3.¥9

Dl o'} Wi L, i F‘ E f" 1
SﬁSF BYE. ... ... MOVE X9, U2cuy
— q " - - o =, SQ DRHN {j!?g
Eg;g}"LHHHGE BOY CORNERSS ORAW #&.Yys
INFUT YO% ORAW =®5.MW2C13)

FOR I=1 TGO ¥

IF Yas#"y" THEN 2348 DRAMW U1¢I3, U=l

FOR I=1 TO H

DISP “BOOY 41 NEXT I .
DISP * <(TYPE 8 TO ESCAPE T ORAW_x3.Mzuis
HIS BODY.)>" PENUP

IF N<=8 THEN RETURN
FOR M=Z2 TGO M@ STEP 2
PLOT XM= 1);;(“ 12
PLOT XMy, Z20M2

DISP "CHANGE CORNER #"
TNRPUT J

IF J=0¢ THEM 2320

IF 1<@ THEHN 2248

IF JrH14Iy THEN N1¢Iy=J PEMUP
DISP "NEWXC":Jd;" 3 NEWZ (" .d; NEXT M
a oy PENUP

IF N<1 THEN RETURHN

FOR I=1 TO M

MA=N1CT2

MOMVE H“BCNG. 1. ZacNe. I
FOR J=1 TO HNB

DRAW KBCJ, I, 28CJ, 12

INPUT KB{l1,.I5.2004, 13
GOTO 2168

d=—=

IF J=MicI» THEH 231
IF J>H1<CIx THEN 233¢
FOR M=1 TGO MH1C{IX-t

l.'d )
Q0 e 00 00 00 O 00 OO 0 00 =gl o Tl = = g s g Oy o O T

O £ G PO e S0 00 00 0 O A fo Gof 10 e 5000 00 Ty ) e Gl ) e B M0 00 N O U )
WALDLHIIITIIVIDIDVSIIIVHINIPDIIDIQIIDDOHD

P P P 100 P Fod PO o) D T P g o T B 0 T g B2 1) B 1Y PO RS T o) TO g 1D P D) ) PO

¥ACM, Ia=KacM+l, I NEXT .J
ZACH, I)=ZBCM+1, 13 NEXT I
NEXT M PRUSE
M1tIo=N1¢Id~1 @ HLPHA
EO0TO 21s@ ) DISP "OKAY? <(Y-HMa2"
NEXT I = INPUT Y%
QISP "CHAMGE SUSC? (foMNi® 3 IF vas="N" THEMN 21643
TMPUT Ya% o RETURHN
o | ¥k¥PLOT FIELDSk%%

IF Yas#"yY" THEH 2418a

FOR I=1 TO H 2563 H1=-23333
e - van 2973 LA=9339%
5 IS ; L
ISP TEUSC FOR BODYAYSI 2988 FOR M=1 TO MO
NERT I , 2998 IF F(MY<L@ THEN LB=F{M}
DISP "CHAMGE STRIKE-LEMGTHS Zoa0 IE SN oHL THEN Hi=Fcm:
B i 3610 NEXT.
ET s 3028 DISP “FMIN 4*5L8;"; FhAr >

IF Yas#"Y" THENW Z428
FOR I=1 TO N

DIsSP "Y FOR BOOY#®#":I
INPUT <12

INPUT 28,25

ZT=29-23

¥Y3=Z29-1 . 5%27

NEXT I GRAPH @ PEN 1
DISP "ADD BODS? <Y, M) SCALE #&.83.Y8.23
INPUT Y% XAKIS 9.0 .
IF YBs#"y" THEN 1200 YARIS X8, 27,10, 28.29
N=H+1 ES=(Z3=YZ1 L ZXkME)

FOR M=1 T0O M@
MOUE HAIMIL.FOMD
IMOVE D-4,25-2
IDRAW -C0-2>, =25
IMOVE 3,23

IDRAW D~ 2.-2%5
NEAT M

IF Hel>=8 THEH RETURHM
MOVE wilx.HOL?
FOR M=1 TD MA
ORAW “iMy HOMD

FOR I=N TO N

50T0 1820

GRAPH | ¥X¥ORAW PICTURE®®X
PEN 1 & GCLERR
H1=-93333

FOR M=i TD M@

IF ZeMarHL THEM H1=Z(m)
NEXT M

R7=HS-1E

Ya=H1-X7 4

YA=H1+K7 /2

(10 S e T e e ol v U VI R W [

e SRR U I SN S I BT R R I I [ |
DLV RDIDIODDDHD DD
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MEXT ™

RETURHN

! ¥¥XTRPE MRAKEE

FOor I=1 TO M ! RDD ¥1'3 TO
YICTy==%{I> t FILL QU7

MEXT I | TAPE FORMAT.

ODIsP "IMSERT DATR TRAPE IM C
AERIER"

DISP "FILE HMRAME? (5 CHARI»™
INFPUT B%

CREATE B#$.,23.244

ASSIGH# 1 TO B$

PRIWMNT# 1 ; K8.R893,0.V3,Ha.\,
H.Ta.16,58

PRINTH# 1 ; MIC3. KO, 400203
ST NN BAC, 3 2800 3 H s,
WlOa 9, FOl

RSSIGH® 1 TO X%

RETURH

! ¥%%TRAPE RERDER

OISP "“IMSERT DATR TAPE IN C
RRRIER"

DIsPp "FILE MAME? {8 CHARS:»"
INPUT Bs$ :
ASSIGH® 1 TO B#

REARD# 1 : X8, :x:.q' D,W3.MB. Y. N
STR, IA. S8

READ# 1 ; HICH KOx, W02,
M1Cx W20, ¥ a8l .20,y HE» Y
10, ¥Oo

ASSIGHE 1 TO #*

GOTO 1298

25
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NEWMAG 1/4

| PROGRAM MEWMAG¥E¥SERT. 1352 30 ey gl leMECD

e el - : =TS - 1} o /
gq KORVE CRAMPBELL. HSGS-DENY 478 OISP "DRAFED SURVEYT (.- Hy"
'-LE:‘E 42@ IHPUT Ya+$

R S HDHAG RO CRLE O 430 IF ‘B$#"Y" THEN 709

3P 2 ORWARD CALE 2F ! . .
Doy THOIAG FORMARD LALLM 545 DISP “ORRPED DIST." | ¥XORAP
DEG

<. S16 INPUT U3

INTEGER L.JoM, M5 N, B, NLCS: 213 INPUT Y3 e
e g ot cam = S35 W=X (M)
g??“Tlggﬁjglfééj?Ul?qg,"é%? S48 REM #%¥ INTERPOLATIONK®X
LR Eu:aév1a53,f:. Hflﬁﬁ} 2za LE Wiuldls THEN 589
SHORT T@, 18,50, 48, k9,0, U3, EL R 54
FA,. a1, 21.R1.P1. 21,42, L._JR:".-P :- Ty vy e -
2005 588 IF WV1(W) THEM 618
FEAL J1.J2.J3,F.8,C. U1, U2, Nt 298 Pasvacl.
VG1.G2.G3,B1,B2.83,F1,F2,F3, SoE LOTO 638
ke 618 FOR J=2 TO V

SHORT Z&,29.27.H1.LG, 73,72 4 cip LE Meuies THEN s4d

2,27 Rl La: : 638 NEXT .

(AL VARTABLES USED IN 5UB §48 FB=UZ{J=1)+(VECII-UECI=1) %1
IMAGE Z<DDDO0.ODD. goooo. oo M=t ¢do102 CVLCIY VI CI=103
IMAGE 4x.2{DDDDD. DD . oooon Rext mo

0D NEXT M _
H 1= GOTO 778

W=1 1| XRRCOMST ALT SURWEYS
W1d1la=xE
pIsP "FIELDZ"

DISF “I5 DATR OM TAPET Y- M
ITHPUT vas

G ona - INPUT E

IF ¥@$="7" THEM 3430 A )

OISP “TOTAL FIELD?" FaR M=1 TO M@

INPUT T8 aé@;-%

DISP "FIELD INCL ¢DEGI%" - mey -
IF W=1 THEM Y2¢13=E

INPUT 1B =g

DISP "STRIKE RNGLE CDEGHX?"
IHNPUIT S8

QISP “"XF¥HSET-UP FIELD FOINTS
& &

DISP “FIELDK: XMIN.:<MAX,DOX"
INPUT k&,n3.0
MA=1+INTCCK3-K¥83-0)

Far #=1 TO MB

' xi¥BO0Y PARRAMSXX

DISF “"HOW MRANY BODIES™"
IHPUT H

IF N>@ THEN 1278

DIsP “"TOPO SUsSCe"

INPUT K{132 i

DISP "TOPO ENMD COORDS. Yi.¥2

HI ISPV OIDSODODIOIVIIONGE DGO D0S 5SS

300 20000 ~f = =] d =) T = ) T T T
Cof o e S0 00 =g Ty ) o O == 050 0~ T

NEwT Mo XD INPUT ¥1¢13.¥2¢10
*‘- 1] X l:; P ] e L ‘3 _Q ._"‘ .':' .:' -:‘
DISP “INPUT DBS FIELDS? (Y N e

ATl 1a=w1(I)
ZRCT,1a=20 >
IF U2C(I<L8 THEM LB=W2dI0
HEXT I
I=4
IF UE(U}=LG THEM 22w
AR+ 1 r=S2EEI-HE
aB(w+131;-w2x“*
HACY+2, 1 3=2%59-%8
ZRCN+2, 10=LE
I—?
IF Wa2iis=Ld THEN 1848
HACU+I+1, 1 3=28KE-H9
B ZACV+I+1 1 0=LE
B XAUFI+2.10=2%KT-HT

INMPUT Yas

IF Yasé"y" THEN
FOrR M=l TO Ma
DISF “OBSO":¥(My»; o

IMPUT HOM3»

HEXT M

DIsSP "INPUT TOPOT (¥sHa"
INPUT vYasf

IF vvus#"¥" THEN &38

1 ¥¥¥TOFO IHPUTXRX

DISP "HOW MANY TOPO POINTS®
INFPUT U

FOR I=1 TO W

DISP "TOPO=-H<"; 1"y, TOPG=-20"

JLav
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Lod Th0 et
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[0 R VLT Bt W PR I 28
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Fo oo b ia) Gl g ) i)

SROVEI+F2 1=z
[=1+2

N=1

H1Cla=U+1

GOTO 1264

FOR I=1 TO M

GISP "FOR BOODY MO.":I

DIZF “SuUsSce?"

INPUT KCID

OIZF "M CORNERS™

INPUT M1<I2

FOR J=1 TO M1<I2

DISP "BODW<“:Jd:"3,BOD2C": ds
i ‘) i

INPUT X@C{J, 12,2804, 17

MEXT J

DISP "END COORDS Yic“,I.i"na,
Yeotilaman

IMPUT Y1dTs.Y2CIx

NEXT 1

OSUB 263@ ! ¥¥DRAW PICTURE

DISP "PRINT BODS? (Y- N
INPUT Yas

IF Yas#"v" THEH 1358

PRIMT

PRIMT “FIELO=":;Ta;" INMCL=":
Ia:" STRIKE=":%S8

FOR I=1 TO N

PRINT

PRINT "BODY #",I1." TS
="K

PRINT “yi="i1alx;"  v2=";
Y2017
PRINT " J BO0X BODZ

FOR Jd=1 TO NICI)

IMAGE DO.z<X.00D00D.0DDO:
PRINT USING 1328 ; J:&8vJ.1
LRS- L P

HexsT J

MNEXT I

RAO ' ¥$¥CALCULARTE FIELD¥X
FOR M=1 T Ma

Fimai=p

MEXT M

FOR I=1 TO M

NE=M1CI:

JI=E I RTARSINCIAXPI- 1280

J2=KCI2XTHXCOSCIAKPI-1382%S

INCZA¥PI~ 1382

J3=E LI 2XTRXCOSCIAKP L~ 130 %C

DS{SBEAPI- 1382

DISP

DISP "%¥¥kFOR BOOY #":]

orsze " x 2 Z

FIELD"

Drsp " “FIELD YFIELD
FIELD"

FOorR mM=1 T Ma
Ki=x@aoHe, Ti-¥M
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NEWMAG 2/4

Z1==-ZBCHB, I2+Z (M)
R1=SORCKIAZ+Z1~2D
P1=SGR(R1~2+¥1¢I1~2
B1=SGRIR1+Y2(1)2)
Fl=8 @ F&=8 @ F3=
FOR J=1 TO H@
K2=XBCJ. I 3=X (M)
Z2=-Z@CJ, II+Z (M)
R2=SOR{K2~Z+Z2~2)
P2=SOR(R2~Z+Y1CI 12D
R2=SERCRE~2+YZ2( [ ~22
P=RTN2(Z2-Z1,K2-¥1)
C=COSCPY R S=SINCPS

Hl=Cx#s1+S%21

U2=CxX2+3x22

Wl=C*k21-S%ki1

L=LOGERIXCQZ+YI IRk LA
+2C T 0

L=L+LOGI{RIK(P2Z-Y 10120 (R2%KL

Pil-=-%10T 2212
T2=RTH2CU2XY2C T2 . MI1XQ2-ATH

Stk 20Ir, Wlkaly

IF T2« PI THEN T2=Tz2+24%PI
IF T2»PI THEN T2=T2-2%FI
T3=RTHZ {UZXY1 I3, WIEP22-ATH

2OULEYIC LY JWLIRPL )

IF T3<-PI THEN T3=T3+2%PI
IF T3>PI THEM T3=T3-2%PI

T2=Tz-T3

I14=03

IF Y1iI»=8 THEM 1728
I4=L0GC (Q2-U22% D1+ X EIZ
+U22%Q1-UL 222

IF v2ilIs=n THEM 131@a
I4=[4-LOG{P2-U23¥kcPL+U1 274
CRPz+UZ & {PI-Ulo22r2

Gl=CkJz+sxll

G2=CxJi-SxJz

Ga=G14L-G2%T2-13%138

Bl=-CC¥G32

82=5%G3

E3=CC¥JI1-SHI20%I4-03%T2

Al=mz

21=22

R1=RZ

Fl=F2

Bli=0z

Fi=F1+B1

F2=FZ2+82

F3=F3+E3

NEXT 4

FB=(J1#F1+szFE+J3XF3}fSQEt
J1 2+ IE3A2+IT~2 0

FiMa=Fimy+FR

DISP USING 11é : KoMi,Z0Ma,
F1

OISP USIMG 129 : F2.F3.F@
pIze

MEXT N

NEXT I
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NEWMAG 3/3

IHPUT ¥B3
IF vBs#"v" THEM 2528
FOR I=1 TO H

DISF "PRIMT QUTPUT? (Y-oHO
INPUT Ya$
IF Yas#"Y" THEM 2128

PRINT DISP “Y¥1.¥2 FOR BODY#":1
PRINT "“SUM FIELD FOR ALL BO INPUT W1CIx.¥2CI2

GIES™ NEXT I

PRINT " FIELD® FIELDZ OIZP "AROD BODS? oYL NOT
FIELR" INFPUT Yas%

IF vas#"y" THEN 12849
N=pn+1

Far M=1 TD M@
PRINT USING 118 ; wdM>,Z(M3

JFOMD FOR I=N TO M

HEXT M EOTO 1888

S0SUE =896 | ¥¥¥PLOT FIELDS GRAPH | ¥X*%XDRAW PICTURES®X
FAUSE FEM 1 ® GCLERR

ALPHA H1=-995%99

FOR M=1 T0O M@

IF ZCM>:H1 THEN H1=Z(M)
MEXT M

K7=RI-KD
YR=H1-%7 4
YITHL+RT 2

SCALE X2.X9.¥3.Y53
PEN 1

MOVE $9,4M204)
DRAW X3.78

ORAMW X3, Y3

DRAKW %8, W2¢1:

FOR I=1 To ¥

ORAKW Y113, R2¢I>

ODISF "THPE THIS CHSET <Y -M2

shed g Ty Ty Ty Ty s T oq Ron

S RN D PR ORISRl R R Tt B R I T 8 Wi I e il ) IS R R OV Do R ]

INPUT YOf

IF vass"¥Y" THEM 2134

GOSUBE 3389 ! XXTAPE MAKER
DISPF "TRY CHRANGEST (Y- NH“
INFUT Yas¥

IF vas#"M" THEM 2246

DISP "'BYE. .. ... . "

EHND

ISP "CHAMGE BODY CORMERS?
CYeM T

INFUT Yias$

IF vas#"Y" THEM 2458

FOR I=t TO H MEST I
DISF "BODY #";1 DRAKW ®I,U2u)
OISP " CTYPE @ T ESCRFE TH PENUFP

i)
DOoDIIIPIPIIIIIIITIIOIIODAIDOSOSD LD

IF M<=82 THEN RETURN
FOF M=2 TO M8 STEP 2
PLOT HiM=12,20M-13
PLOT HiMr.2CM2

I2 BODY . »*
OIZP "CHANGE CORMER #"
ITHPUT

4
i

BB P B0 B P P B P PO F PO P PO P P ) PO P PO B3 PO P T PO P PO B P P P o Pa Pafo

040 200 00 00 00 00 G0 0 00 0 00 Tl =g )

0
2
N

IF J=i¢ THEN 24709 2314

IF J<@ THEHN 233a 2928 PENUP

IF J»M1¢I» THEN M1cIr=l) 2330 NERT M

DISP “"HEWXK":d; "3  HEWZ("; d; 2948 PEHNLUP

wan 25928 IF M<1 THEN RETURN
INPUT H$@<Jd,10.2800.12 2%6@ FOR I=1 TO H

GATO zZ3ae 2378 Na=Micl>

d=-J | DELETE CORHNER 2988 MOVE £@CN9D, 112, Z3CNG, [
IF Jd=M1C(I>» THEN 2454 2998 FOR Jd=1 TO N9

IF Jd>H1c¢I>» THEM 24782 202 DRAKW XecJd. 13,2804, 1>
FOR M=J TO HicI»-1 281 NEXT J

ABR(M, Io=XB{M+1.12 ZRZ8 NEKT 1

ZACM, Ia=Z@iM+1,1> 38328 PRUSE

NEXT M Zad4l ALPHA

NH1{I)=HN1CIa-1 2853 DISP “OKAYST (YoNae
GOTO 2388 Iacey IHPUT Yo%

MEXKT I 2878 IF vYes="N" THEN Z2248a
QISF “CHRANGE SUSC? (YsH»" 2A28 RETURN

IHPUT Yo% 2898 1V ¥¥kPLOT FIELDS#Hx%

IF Yas#"y" THEH 255a 2183 H1=-3353%

FOR I=1 TDO H 3118 La=923333

QISP "SUSC FOR BODV#", I 3128 FOR M=1 TO M3

IHFUT Kol 2138 IF FCMI»<LA THEM L@=F<M:
NEXT I 2148 IF FiM>>H1 THEM H1=F M3
QISP "CHAMGE END COGROS Y1, 2158 HEST M

’.l.‘ 2 l? f. '.Io‘ - r; :l it
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S NEWMAG 4/4

QISP "FMIM <":Le:": FMARR »"
iH1 ‘

IHPHT 3,23

27=29-7%

Ya=22-1. 5%27

GRAFH ® PEN 1

SCALE »E.X3.%8.2% | ‘
AAXIS 8,0 ' .
YAKIS XBLZFV-1m, 258,253

E3=(ZI=YBr- (2XkMB

FOR M=1 TO MG

MOVE KIMd.FoM3s

IMOVE D~r9,25/2

IDRAW -<D-s23.-25

IMOVE @.2Z5

IDRAW D 2.-25

NEXT M

IF Hol12=8 THEH RETURH

MOYE HKila2.H{OLD

FOR M=1 TO M&

DRAK M) HM

MEXT M

RETURN

I %%%THPE MRAKER

DISP "IMSERT DATA TAPE IH C

ARRIER"
DIZP "FILE MNAME? <5 CHARSY™
IHPUT B%

CRERATE B#.23.248

ASSIGN# 1 TD B$ .
PRINTH® 1 ROL,O,V3. e, .

N.Ta, 18,58

FPRIMT# 1 Hl-:,k(},#r; Z0D
ML VRO HBC, 2, 20, 2 HOD,
YAE N, RN FC

RSSIGH® 1 TO X

RETURN

i ¥¥XTAPE RERDER .

GISPF "IMSERT DATR TAPE IM C

ARRIER"
DISP "FILE HRAMET (& CHARS»"
INPUT B¥

ASSIGH# 1| TO B®

REROH# 1 ; XE5.X9.D.U3 . Ma.V.H
STE. I8, 58

RERD# 1 ; H1{2.K<2, 3
WIC D WEO D BB, 3,280 A HD Y LY
1o, Y20

SSIGH# 1 TO %

GATO 1zen

29



*X¥CORRECTION FOR GRADIENTS®¥X

FOFR MODELLING JOBS WHERE (MNE
ATTEMPTS TO MATCH. AN OBSERVYED
FIELD. ONE MAY WISH TO ARDD A
LINEAR GRADIENT TO CALCULATED
FIELD VALUES. TO DD S0. FIND
THE FOLLUOWING STEPS IN ANY OF
THE PROGRRAMS LISTED HERE

1278 RAD ! XXXCALCULATE FIELDXxX
1288 FOR M=1 TO M@

1298 F(M>»=0

1388 NEXT M

1Z1@ FOR I=1 TO H

AND REPLACE THEM WITH THE FOL-

LOWING STEPS

1278 RAD ! ¥XXCALCULATE FIELD%X
1271 F(1>=8 @& D3=8

1272 DISP "REGIONRL GRRADIENT? (<Y
SN @ OINPUT YB8$ :
1273 IF yvya@as#"¥Y" THEN 128@

1274 DISP "F{";X8;")" B INPUT F(
13

1275 DISP "FC";X9;:")" B INPUT FO
1276 D3=FB-F{1) B PRINT

1277 PRINT "REGIONRAL HRS F(";¥8;
R R AND F(";;X3;:"
3=";FB

1238 FOR mM=1 TO M8

1298 F(M>»=F{1)+(M-10%D3~(MB-1>
12808 NEXT M

1314 FOR I=1 TO N

THE WALUES YOU ENTER IN RESPONSE
TO THE PROMPT. AND LINERARLY-INTE
RPOLATED. VALUES IN BETWEEN., WILL
THEN BE ARDDED TO THE CARLCULRTED
FIELD VARLUES.

¥XXAUKILLARY PLOTTING PROGRAMXX

BECAUSE MANY USERS MAY WANT
TO PLOT RESULTS FROM THESE PRO-
GRAMS USING AUXILLARY PLOTTERS.
A LISTING FOR PROGRAM *“2DPLOT"
IS GIVEN STARTING IN THE MEXT
COLUMN. “2DPLOT"™ READS TAPES
FROM THE OTHER PROGRAMS RAND
PLOTS THE "“CRT PICTURE® TO SCALE
ON THE IB-BUS PLOTTER. IT WARNS
YOU IF THE SCALE YOU SPECIFY
WONT FIT THE PLOTTER PRPER. IT
OUGHT TO WORK ON ALL HP PLOTTERS,
BUT HAS ONLY BEEN CHECKED ON THE
HP7478R AND HP9872S.

30

14

24
38
4
28
12

7a

89
Se

1808
118
1209

138
144
159
168

178

134
194
284
218
228
239

24a
259
268

27a

288
298
304
319

329
338
348
359
364
37a
388

4008
414

4208

20pPt07 1/2

v

! PROGRAM 20PLOTXX¥0CT.15E82%
*¥XDARVE CAMPBELL. USGS-DENVE
R
CLERAR -
DISP "PLOT 2HD PROFILES"®
OPTION BRSE 1

DEG

INTEGER I.J,.M,M@,N,NB,N1{(3).,
v

SHORT X8(28.,52,28(268,5),X(18
A>,2¢1A88)>,F(188).,V1{28),V2(2
B3, K(52.,¥1{(5>,¥Y2C(5),H(188)
SHORT T8.,185,58,X8,X2,0.,V3
SHORT 28,29,27,H1,LB,Y8,Y3,X
7,25 ! VARIABLES USED IN SUB
S

IMAGE 2{DODD.DDD.X>.00D0D0.0D
I ¥X¥TRAPE RERDER

DISP “INSERT DATA TAPE IH CH
RRIER"

DISP “FILE NRME? (& CHRRS)>"
INPUT B%

ASSIGN# 1 TO B#

RERD# 1 ; X8,X9.D0.,Y3.M8,V.N.
Ta, 18,50 .
RERD# 1 ; NIC(X.K(),R().2(0, Y
1(>,¥2¢2, X, 5,28(,3,HCI.Y1C
),¥200,F O

ASSIGN#% 1| TO X

DISP "PRINT BODS? (¥ /NO"
INPUT YB8$

IF YB$#"Y" THEN 348

PRINT

PRINT "FIELD=";T@:" INCL=";I
B;" STRIKE=";S8

FOR I=1 TO M

PRINT

PRINT "BODY #";I1;" Susc=
"iKCI

PRINT "¥i1=":Y1<(I>;" Ya=";¥%
2¢I>

PRINT " J BODX BoozZ"

FOR J=1 TO NI1CI>

IMAGE D0D.2(X,DDDD.DDD>
PRINT USING 388 ; J;XadJ,I);
Z28<¢J, 1)

NEXT J

NEXT I

DISP “PRINT OUTPUT? (Y- /N:"
INPUT YOB%

IF YBs$#°Y" THEN 438

PRINT

PRINT "SUM FIELD FOR ALL BOD
IES"

PRINT " FIELDX FIELDZ
FIELD®

FOR M=1 TO MB
PRINT USING 198 ;
FimM>

NEXT M

RiMO L ZCMD,



470
449

458
468
478

488

49a
o83
519

524

538
548
558
568
S7o

538
S5a
588
618
973"
638

648
658

668
678
688
698
a8
718
vz9
736
7408
7oe
v6B8
7R
[
728
880
818
828
830
8406
854
- 868
87a
888
329
Sen
o518
aza
936

GRAPH ! X¥XDRAW PICTUREXXX

DISP "EXTERNAL PLOTTER? (Y~N

)ll

INPUT Y8%

IF Yes#"Y" THEN 718

D&SP "HQOK UP PLOYTTER WIA IB

BUS" -

DISP "PLOTTER NUMBER? (e.=3..

¥85>"

INPUT PO

PLOTTER IS P8

DISP "PAPER SIZE LCmm,mml?
(e.a., 199,258 FOR

TYPING PAPER. "

DISP =278,378 FOR COMPUTER S

HEETS . »"

INPUT Bl1.BS

LIMIT 18,B9.,18,B1

DISP "SCALE (e.a.. 1-/56888)"

INPUT 56

DISP “"DISTRANCES IN KFT OR KM
i?ll

INPUT Kos
IF Kas="Kn"

THEN 628
IF Ka$="KFT" THEN 628
GOTO S78

G2=18~3X(X9-X8>%58-(B1-18)
IF K8$="KFT" THEN GS=GS%- . 384
8

IF G9<133 THEN 678

DISP “WON'T FIT! TRY SCALE >
1-";133%58-G9

GOTO 558 ’

GC8=5

IF G9<138 THEN G@=3

IF G2<128 THEN G8=19
LOCATE G8.,GB+G2,G8,GB+3XG3/4
PEN 1 @ GCLERR
H1=-99939

FOR M=1 TO M@

IF 2(M)>H1 THEN H1=2(M>
NEXT M

X7=R9-X8

Y8=H1-X7-4
YO=H1+X7-2

SCALE X8.,X9.,Y8.Y9
PEN 1

MOVE X9.,¥20H

DRAW X92.%8

DRAW X8, YT

DRAW X8.¥2<(1)

FOR I=t TO V

DRAW Y1{I>,V2(I)
NEXT 1

DRAW X9,V2CY)

PENUP

IF N<=6 THEN RETURN
FOR M=2 TO M8 STEP 2
PLOT R{(M-1J.Z2¢(M-1>
PLOT X{M>,Z2(M>

317

940
asa
369
a7a
920
299
1908
1610
1828
1838
1848
1650

1868

1678
1486
1890
1196
1116
1128
1138

1148
1158
1168
1170
1138
1198
1266
1218
12296
1230
1240
1258
1268
1278
12380
1256
13606
1318
13208
1336
1348
1350
1368

20PLOT 2/2

PENUP

NEXT M

PENUP

IF H{1 THEN RETURN
FOR I=1 TO N
NB=N1C(I>

MOVE XBC(NB,I>.28(NB, >
FOR J=1 TO NG

DRAW XBCJ,I>.,28C¢Jd.1>

NEXT J

MEXT I

PEN @

ALPHA ..
H1=-99999

L3=99999

FOR M=1 TO M8

IF F(M)<LB THEM LA=F{M)
IF F(M>>H1 THEHN H1=F(M>
NEXT M

DISP "FMIN <";LB;";
i H1

INPUT 28.23
Z27=29-28
¥Y3=29-1.5%27

GRAPH @ PEN 1

SCALE X8, X9.Y8.29
XAXIS a.,D

YARKIS RX8,27-18,28,29
Z25=(29-Y8)>/(2%XMB)
FOR M=1 TO MO

MOVE X{M>,F(MD
IMOVE D-4,2572
IDRAMW -<(D-2>,-2%5
IMOVE 8,25

IDRAW D-/2.,-25

NEXT M

IF H{1)>=8 THEN 12486
MOVE X{1)>,HC1D

FOR M=1 TO M@

DRARM X(M)>,HCM)

NEXT M

PEN @

RLPHA

END

FMAX >"



APPENDIX ll: EXAMPLES

EXAMPLE: Rectangular body partially exhumed by sawtooth topography —-

§ ‘ _. ”_‘_n-@:f‘/ g All distances in km.
. 4§f$“1 ot | okm
4 - -1 km
Field points: X=0 to 10, step 0.25
I X
Topo points(o): 1 2 0
2 4 1
3 5 0
4 7 1
5 8 0
Body points(x): 1 3 -1
2 3 0.5
3 4.5 0.5
4 5 0
5 6 0.5
6 6.5 0.5
7 6.5 -1
GRAVITY CALCULATIONS -—- DENS = 0.1 8/cm3, DRAPED AT O KM
FOR 2HDGRV Y=1 FOR NEWGRV Y1=0.1, Y2=2.1
MAGNETICS CALCULATIONS --- SUSC= 0.001 cgs
TO = 55000 nT I0 = 60° S0 = 50°
DRAPED AT 0.122 KM (=400 Ft)
FOR 2HD MAG Y=1 FOR NEWMAG Yi=0.1 Y2=2.1
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1]
2D6RAV KEYSTROKES SuM FIELD FOR ALL BODIES
FIELDH FIELDZ FIELD
| 0 AAS g a0 @z
PROMPT KEYSTROKE f L 25R o nee i
—_ EE— SQ5 8 BEn 1z
" " TSa G888 14
LOAD "2DGRAV 1. 0aa G Een e
RUN 1. 250 8. A 18
1. San 8 Ba6 2z
"IS DATA ON TAPE? N i.75@a A, @an 27
"KFT OR KM?" KM 2. @R o ea6 Rk
“FIELDX: XMIN, XMAX, DX" 0, 10,,2 5 2. 259 25 Y
"INPUT OBS FIELDS?" N . 3as =38 1. ag
“INPUT TOPO?" Y 2 7e8 Zh -
“HOW MANY TOPO PTS?" 5 3 o5 té : S 3%
"TOPO-X(1), TOPO-Z(1)” 2, 0 :;g“, :?5,5 ;;5
2 2 4, 1 2. 7S@ L B7S 7532
3 3 5, 0 4 @aa 1.688 3.45
4 4 7, 1 ! 4 256 7S@ 2 94
5 5 8, 0 ‘ 4. SAG . 586 4 32
"DRAPED SURVEY?" Y :-;SS g~§§§ f-gg
.Draped Dist . 0 5 ZSm 125 3. 44
HOW MANY BODIES? 1 g aE 23
" . P -.'BE’ L'J@ P T 4
DENS 0.1 5 75@ 75 3 9@
N CORNERS" 7 & . AR3 588 3. 9.
“BODX(1), BODZ(1)" 3, -1 £ 2568 525 I.z2
2 2 3, .5 £ 520 756 Z 47
3 3 4.5, .5 & 758 LBT7S 1.395.
4 4 5, 0 7. eag i eaa 1.61
p 6 65 5 7. 528 566 84
<25 7 75@ 256 5
7/ 7 6.5, -1 2. ana a. Bas 23
PICTURE CONT & 25@ A . 860 BE
"ORAY?" Y 5. 584@ & aan s
“PRINT BODS?" Y . 750 & .86 14
“PRINT OUTPUT?" Y 2. ARG 6. 5ae iz
"FMIN<.077457; -0.5, 4.5 2. coa 9. 808 11
FMAX>4.3862" 2.588  @.@ao0 B2
756 O GeE 3o
16 . 635 @ e0s .=
PICTURE PAPER ADVANCE
COPY i
CONT |
"TAPE THIS CASE?" N i
"TRY CHANGES?" N i
“BYE....." , {
] K
! .
______r .,

2D06RAV RESULTS |

BODY # 1 ODENS= !
A SOhx BOOZ .
i 2. aed -1 889 L N
z 2. 648 Sag N
= 4. 528 . Saa
4 5 9ag g na0 |
5 £ . BEd 5860 ! h
A & . Saa SEA g
7 £.584 -1 . @8n |
1
i
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BEODY # 1

OE

Ho=

1

HALF-WIDOTH= 1

J BODOH BODZ
i I ana -1 . 489
= A 1 =121 ]
3 4.58a S
4 5. Gad B3 apa
5 =g 0] L SE
3 [l .SaR
7 [ -1.986
S FIELD FOR RLL BODIES
FIELDA FIELDZ FIELD
B, Baas a . aea az
258 3. B84 =
SeR 3. 288 .8z
758 A . 308 . a4
1 88aa 9 .982 .BS
1. 258 3. Ban .ag
1 5AG -8 w3 .82
1 758 2. 280 1t
2. 88a 3. 848 1S
2.254 129 28
2,948 250 535
2.7aR 279 =k
3.834a 580 1. 3@
2 258 A2T 2.33
Z.584a 758 2. 34
2 734 L BTS 2.22
4. 384 1.808 2.85
4,259 758 2.62
Lt ] Saa 2. .24
4. 734 L2358 2.85
5,983 3. 888 2.38
5.254 125 2. 7TE&
5.5848 258 2.32
S.75a 75 2 2z
& . aRe 5a4d 2.94
5 258 625 2 24
. 544 758 1.52
5,708 ars 1.832
v . RA8 1 Aan .79
7.258 7o .35
7,588 S6a 26
7.75A 258 .28
3 a4 g .28 .ae
&.258 a.8aa . a5
2 .52 3. B398 =
Z.75a 9 .98a a4
9.423 8. 288 .82
2.258 2. Ban .83
S San 2,288 .82
3.758 B 366 L@z
18 426 2 .884a .az
O
] —To -
oLk I
S -
G - >
{ i 3
!'. .;"“ m
‘:" :l 2 m
A =
bt !
' ! ’x"' : ':c
% Vo
t + Lox
: »:__'. s .
i A i
} — !‘.} k3 !
} LR 5 N
t R []
] P I
] Vs [,
| ¢ e
! i :
I
' H g
.
i ¥
i i i
— 10 km

S1INS3Y A¥IaKnT

EDDY # 1 DEME= 1
¥i= ¥a= 2.1
J <fuiales Bonz
1 7. Boa -1./280
2 2,899 S84
z 4.583 1517
4 5.86809 8. 88a
] 5. BEA 151"
& [y 1] .3Bda
7 5,584 -1.888
SM FIELD FOR ALL BODIES
FIELDX FIELDZ FIELD
8. aaa B.888 az
. 234 a. gap Rz
. 5848 a.38a . B2
. 758 3. 986 B3
1.884d A .589 a4
1,254 . aaa . B3
1.588 a . a0 B8R
1,738 9 .988 B3
2.889 3.a8a 11
2.258 . 125 21
2.588 . 258 .38
2,738 L3275 .53
3,986 . 588 .33
Z.258m . 625 1.21
3 5483 .758 1.31
3.756 .375 1.32
4 .38343 1.60a 1.22
4 258 .75a 1.43
4 . 588/ . 588 1 35
4. 75 .258 1.33
5 B2aa B.660 B
5.2%8 .12% 1.28
5.588 .258 1.31
S 758 .37S 1.38
5. 288 .Sea 1. .34
5,250 LB23 1.17
& . 585 . 7Sa .9a
£.758 L8755 .68
7. a8 1. 6882 32
7.258 . 758 .48
7.959248 . 588 28
7.758 .258 15
2.884a B . 298 87
2. 258 3. 8848 a5
2. 5680 a.63a .84
2.758 4. 68a .83
3. 489 a.a39 .az
2.258 8. 1aa .8z
9.508 g .28 .8z
2.758 B, gea a2
19,828 8,889 a1
—O- —
1k »
o1 o
i o}
. 3
L Ik o
s ra o
\l‘ : 1 . -—
1 ?ﬁ - 5
Y 3
b3 r
_‘/ []
K4 z
e '
®, X
kY %
\ K
i—J .." k3 )
\,_ P
P
P [
i ¥
h b
i 3
S 3
.
L t

10 km

SLINS7Y A¥IMIN



FIELD= 35884 INCL= &8
STRIKE= 3@
BOOY # 1 SUsC= . agal
A BOOX BODZ
1 3. apa ~1.689
2 I ged 588
2 4.589 .388
4 5. a88 g.288
=) 5. 080 .58
& 5. 588 . 588
7 &.5689 ~-1.06808
SuM FIELD FOR ALL BODIES
FIELDH FIELDZ FIELD
8. eaa 122 -12.568
258 .12z -13.92
. 588 .12z -13 .42
. 758 .12z -17 .38
1. 988 122 =19 .43
1.258 .12z -21.33
1.588 122 ~Z24 .86
1.758 .12z -25 38
2.988 .122 -32.3S
2.258 . 247 -22.27
2.5ed .372 1.72
2.738 . 497 51.83
2. a4 622 211.34
3.2508 .747 182.37
3.58a .8va 145 .47
3.758 .397 115 .35
4 .298a3 1.122 98 .62
4.238 .872 23 .58
4.35089 L6223 33.67
4. 7358 .372 ~-112 .43
S 288 .12z -187 .61
3.2508 . 247 26.98
S.5ea8 .3v2 78 sa
S.730 .497 111 .42
o . aan 822 38 .85
5.258 . 747 -2.73
5.088 .872 -53 .9
£.75@ .337 -78.55
7. 834 1.122 -52.72
v.258 .87z ~76.32
7.3528 .622 -74 57
7.758 L3372 -62.13
3.4383 .122 -43 16
$.258 .12z -48 48
2.56e8 .122 -33 38
3,758 =2 -25.3@
2. eaa .122 -24 .79
9.258 .12z -21.57
3. 3aa 122 ~-18.3%4
3,758 .12z -15.77
16 . 68a .122 -14 .38
N
H
o
=)
-

a4V ¥A--5110S3Y IVWaZ

IMCL= &8

FIELD= 3%
STRIKE= 5@
BODY # 1 SUsSC= . 9Al
J EDLN Bons
i 3 aBg ~-1. 888
z 2.889 .588
2 4 . 584 . 5Ra
4 5. 08 a.288
5 5.080 . 588
a 5,508 .Se8
v 5 .38a -1.888
ZUM FIELDO FOR ALL BODIES
FIELD® FIELDZ FIELD
@3 aaa 1.122 -2.29
L2568 1.122 -1.58
=1 1] 1.122 - .47
a1 1.122 1.81
1,809 1.122 3.1&8
1. 254 1.122 B.25
1.5ava 1.122 18 .73
1.734 1.122 17.1%
2. 8828 1.122 26 .32
2.254 1.122 33 .88
2.568 1.122 58 .42
2.758 1.122 21 .82
3.4884%9 1.122 183 .82
3.250 1.122 115 &8
2.588 1.122 114 .61
2.758 1.122 165 .21
4 .82 i.122 38 .82
4. 258 1.122 71.768
4589 1.122 58 .74
4. 738 1.122 34 .11
T. 088 1.122 27.82
S.258 1.122 27 .47
5.5@84 1.122 293 .53
5.754 1.122 26.88
£ .8848 1.12 13.68
6.258 1.122 -11.3Za
5. 5068 1.122 -33.83
5. 758 1.122 ~57.18
7. Q84 1.122 -52.72
7 258 1.122 -68.57
7.58s8 1.122 -55.32
¥.758 1.122 -49 31
2 .188a 1.122 -43 .42
2.250 1.122 -33.24
8.5849 1.122 -33 .64
2.758 T 1,122 ~29 .58
9. 8848 1.122 -26.28
2.25a8 1.122 -23.326
3. 5806 1.122 -28 .86
2,758 1.122 -13.71
12 @8 1.122 -16.8%5
o
' bl p ~ T .
L N
— . A
| ] : o
; (‘J'l S 3
L ! X =
" L
"-l' I X -
3 ' '\.l
\ hCH
ixl S
[/q X
K -
e ! 1 .
5, | ¥
Ay t x
'\ s
N 4
—’ \ l x v‘i
3 <
Stk
A
[
o
| | ©
! | ! %
2 10 km
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FIELD= 55888

INCL= &8

STRIKE=

1)
gony 4 1 SUsC= @8
HALF-LENGTH Yi=v2= 1
g BOON gODZ
1 T -1 . @@
z 2 ane 586
3 4. 589 585
4 S . a8 8. a8f
5 5. 0008 586
& 5.508 588
7 6. .Sap  ~1. 889
suM FIELD FOR -ALL BODIES
FIELDY® FIELOZ FIELD
@ . Gan 122 -z .24
258 -2.59
. 508 z -3. 681
758 ¥ -2.52
1.9a8 122 -4 12
1.25@ 122 -4.83
1.588 122 -5 .65
1.750 122 -5 .55
2. 808 122 -7.51
2,258 247 1.81
z. 590 37z 23.99
z.750 . 437 g@.58
3.60a 622  228.61
3.250 747 195.13
2.508 g7z 155 .14
3.75@ aa? 123.72
4 .38 122 95 .01
4. 250 g7z 1085 .41
4 5@ 622 76.84
4.758 72 -49 .42
5 . @aa 122 -27.8S
5.255 247 1@8 .28
5. 520 372 145 .59
5.75@ 497 171 .96
£.08a 622 153 .82
5.25@ 747 47 .32
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