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(i) 

ABSTRACT 

This computer note describes a program which can be used to draw 
three-dimensional pictures of a single-valued surface over a region 
containing either randomly spaced data or gridded data. Stereo 
pictures may also be drawn, using either two-color superimposed plots 
or separate plots to be viewed through a stereoscope. 
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1. 	General Description 

This program plots a perspective picture of a single-valued 
surface Z(X,Y) defined over a rectangular grid in X and Y. 

The data may be given as a set of points XP(K), YP(K), ZP(K) 
for KF1,2,...,N for N points placed arbitrarily over the region 
of the grid (and to be interpolated onto the grid), or as 
already gridded data. This will be referred to in subsequent 
discussion as OPTION I. 

There is also an option which allows the user to insert his 
own coding to generate the surface Z(X,Y). This will be referred 
to in subsequent discussion. as OPTION II. 

The program came originally from JOHN TAYLOR of Marine Sciences 
Branch in Ottawa. 
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2. 	DATA CARD FORMATS  

In a single computer run any number of pictures can be made. 
Each picture requires seven types of data (types 0 to 6). Data 
types 1 to 6 control various sections of the program such as 
grid construction, contouring and so on. Type 0 merely 
controls the reading of types 1 to 6. 

DATA TYPE 0 

This data consists of one card containing the six parameters 
RD1,RD2,RD3,RD4,RD5,RD6 in FORMAT(6I1). If KDI is greater than 
or equal to 1 then DATA TYPE I will be read in. If RDI=0 then 
DATA TYPE I should be ommitted and data from the previous picture 
will be used. 

For example, if KD1=0 for the second picture than the title 
card for this picture should be ommitted and the title will be 
the same as the title for the first picture of the run. 

NOTE: The last card of any data deck should be a card of 
DATA TYPE 0 in which the first 6 columns are all zeros. 

DATA TYPE 1  

This data consists of one card containing any title of up to 
80 characters for the picture. This title is 0.2 inch high and 
0.5 inch below the bottom of the picture. 

DATA TYPE 2  

This data consists of one card containing the parameters NX,NY, 
X1,Y1,XL,YL,CAY,NSM in FORMAT(215,5110.0,I5). These parameters 
supply information on construction of the grid surface Z. In 
the following parameter descriptions refer to the figure below 
which illustrates the grid Z(X,Y) (or Z(I,J)). 

Y-YL. 540 

Lx  
Y.Yi .1 61 

I=t 
X.Xi 

1.1.1X 
X•41. 
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NZ) These parameters give the number of grid points in the 
NY 	X and Y directions respectively. (Maximum = 50 X 50). 

Xi 	These are the coordinates of the lower left and upper 
Yl 	right corners of the grid. Distance here is measured 
XL 	in what may be called data units (i.e. any unit convenient 
YL 	to the user). All other length-type inputs are in the 

same units except X1PL,Y1PL,XLPL and YLPL which are in 
inches. 

NOTE: The user must keep in mind that the units of Z will 
be these "data units" as well and the value of ZMAG in 
DATA TYPE 4 must be chosen accordingly. 

CAY This parameter determines the type of interpolation used 
to fill in the grid Z from an arbitrarily spaced set of 
data points. 

If CAY=0, LAPLACIAN interpolation is used. The resulting 
surface tends to have rather sharp peaks or dips at the 
data points (somewhat like a trampoline with poles pushed 
up into it). There is, however, no chance of spurious 
peaks appearing in regions devoid of data. 

As CAY is increased, SPLINE interpolation predominates 
over the LAPLACIAN and the surface passes more smoothly 
through the data points. In this case the surface is 
somewhat like a lattice of flexible beams constrained to 
pass through the data points. The possibility of spurious 
peaks and steep extrapolations in areas lacking in data 
increases with CAY. By adjusting CAY properly, a trade-
off between smoothness and avoidance of spurious peaks can 
be obtained. CAY=5 or CgY=10 often gives a good surface. 

A relaxation procedure is used to perform the interpolation 
onto the grid. Each data point is shifted to the nearest 
grid intersection before the procedure is begun. An 
average ZP value is used if two or more data points are 
nearest the same grid intersection. 

If CAY=-1, the interpolation is bypassed (as well as the 
smoothing, blanking and data marking routines). In this 
case the user is expected to supply coding to read or 
generate the grid surface (see OPTION II under How to Run 
the Program). 
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NSM 	This is the number of LAPLACIAN smootbings to be applied 
to the grid Z after the interpolation is done. This is 
useful for removing sharp peaks, or noise, from the 
surface, while leaving large scale trends undisturbed. 

DATA TYPE 3  

There are two possibilities here: 

OPTION I - If this option is being used, then CAT is greater 
than or equal to zero and the data points IP(K),YP(K),ZP(K) for 
K=1,2,...,N are read in one point per card in FORMAT(3E10.3). 
The end of the set of data points is indicated by XP(N+1)=10.**35. 
In other words the last card of the data set should contain 1.E35 
(right-justified) in its first 10 columns. 

The points XP,TP,ZP are the set from which the surface is inter-
polated.. Any point not falling over the surface of the grid is 
ignored. (Maximum number of randomly spaced points = 100) °. 

If the user calls for data to be read in, this data must be placed 
in the DATA TYPE 3 spot. For example, the entire grid Z(I,J), 
I=1,2,...,NX; J=1,2,...,NY may be read from cards. 

OPTION II - If this option is being used, then CAY=-1.and the user 
is expected to have inserted coding between statements 310 and 399 
in the main program to generate the surface grid Z(I,J). (See 
OPTION II under section 3 for how to insert the coding). Areas 
of the grid to be left blank must be set to 10.**35. All grid 
points are automatically initialized to this value when OPTION II 
is used. 

NOTE: Control passes to statement 309 only if K03 is greater 
than O. 

DATA TYPE 4  

This data consists of two cards giving information on the position 
of the picture and the labelling of data points. 

CARD1 - X1PL,Y1PL,21.1%,YLPL,LABPT FORMAT(4F10.0,10X6I5) 
CARD2 - ZRASE,ZMAG,R,THETA,PHI FORHAT(5F10.0) 
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A discussion of the parameters follows: 

X1P1 These are the coordinates in inches relative to the 
Y1PL starting position of the pen [which is taken to be ( -1., -1.D 
XLPL of the lower left and upper right corners of the 
YLPL rectangular space on the plotter in which the picture is 

to be drawn. Usually the picture cannot touch all four 
sides of the allotted rectangle and is justified to the 
lower left as shown in the examples below: 

LABPT This parameter governs the method of labelling the data 
points according to the following scheme: 
LABPT>0 	Mark and label data points usingLABPT digits 

after the decimal point. 
LABPT=-1 	Omit the decimal point. 
LABPT=-2 	Mark data points but omit labels. 
LABPT=-3 	Omit data points altogether. 

Each data point is marked at its closest grid point, and 
the value of the data point is adjusted correspondingly 
so that the label of a data point may not be its exact 
value as read in. 

NOTE: If any data point is hidden by any portion of the 
surface it is not shown (See EXAMPLE 1). 

ZBASE All pictures are drawn on a boxlike base. ZBASE is the 
height (Z value) of this base. Blanked portions of the 
grid are drawn in at level ZBASE. It is usually a good 
idea to set ZBASE less (greater) than the lowest (highest) 
point of the surface to get a nice looking picture. 
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ZMAG The Z values of the surface are magnified by a factor 
ZMAG about ZBASE. WAG may be positive or negative. ZMAG 
should be used to adjust, if necessary, the Z values so 
that they will be compatible with the data units of the 
XY coordinates. 

R 	This is the distance of the point of view from the centre 
of the object consisting of the surface and its base. 
The centre is taken to be GYVERAGE(X1,M),AVERAGE(Y1,YL), 
ZBASE). 

THETA This is the longitude of the point of view in degrees. 
THETA is zero along the positive X-axis and increases 
counterclockwise. (See figure below). 

PHI 	This is the latitude of the point of view in degrees. It 
varies from -90 to 90. (See figure below). 

DATA TYPE 5  

This data consists of the set of contour levels ZLEV(K) for 
10..1,2,...,RLEV where NLEV is the number of levels. The values 
appear one per card in FORMAT(E10.3). The set is ended by a card 
containing ZLEV(NLEV+1)=10.**35. If no contours are desired use 
this ending card only. There is no provision for the labelling 
of contours. 

DATA TYPE 6  

,This data consists of a set of cards defining in sequence the 
vertices XB(K),YB(R), K=1,2,...,NB of the blanking polygon 
where NB is the number of vertices. The vertices appear one 



-7- 

point per card in FORMAT (2E10.3). The set is ended by a card 
on which EB(NB41)=10.**35. If no blanking is desired use this 
last card only. 

All grid points exterior to the blanking polygon are set to 
undefined (10.**35), as shown in the diagram below. 

(XIE 
All grid points 
outside this polygon 
are set to undefined. 

NOTE: 1) Blanking is useful for cutting out areas of the grid 
containing no data, where spurious extrapolations and peaks can 
occur. 

2) For best results each side of the blanking polygon 
should be at least one grid space distant from the actual 
boundary of the region over which the user would like the 
surface to be drawn. This should prevent any accidental blanking 
out of data points and may help to smooth out the edges of the 
picture. 
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DATA SUMMARY SHEET 

DATA FORMATS 

PARAMETERS FORMAT DATA TYPE 

0 RD1,K02,10)3,104,1:05,RD6 (611) 

1 IT(20) (20A4) 

2 NK,NY,X1,Y1,XL,IL,CAY,NSM (215,5F10.0,15) 

3 XP,YP,ZP(one set/card) (3E10.3) 
(If CAY= -1.0 use OPTION II under Section 3) 

4A) 	 X1PL,Y1PL,IMPL,YLPL,LARPT 	(4F10.0,10X,I5) 
B) 	 ZBASE,ZMAG,R,THETA,PHI 	 (5F10.0) 

5 	 ZLEV (one/card) 	 (E10.3) 
(last ZLEV = 10.**35) 

6 
	

KB,Y8(one set/card) 	 (2E10.3) 
(last XI = 10.**35 

DATA DESCRIPTION  

1.- 

RD1...106 = 0 use previous set of data (all zeros = EOJ) 

> 0 read in new data 

IT = title of plot (80 characters or less) 

NK,NY = number of grid points in the X and Y directions respec- 
tively 

X1,Y1,XL,YL = lower left and upper right corners of grid in data 
units 

	

c= O. 	LAPLACE interpolation used to get grid Z. 
CAI > O. 	as CAY is increased, SPLINE interpolation predominates 

	

=-1. 	if interpolation is not needed. 

NSM = number of Laplacian smoothings to apply to the grid Z. 

XP,IP,ZP = the set of N data points (in data units) 

Z= array of height values in data units (Z = 10.**35 if undefined) 
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X1PL,Y1PLOWL,YLPL = lower left and upper right corners of 
space on the plotter into which the picture 
will fit (in inches) 

ZBASE = base level of the figure being plotted. 

ZMAG = magnification of Z to be used. 

= point of vision relative to (AV(81,XL),AV(Y1,YL), 
ZBASE) 

R = radius in data units 

THETA = longitude in degrees (zero along the X axis) 

PHI = latitude in degrees 

> 0 number of digits after the decimal on data 
point labels 

=-1 omit decimal in data point labels 
=-2 omit labels on data points 
=-3 omit data points altogether 

ZLEV = array of contour levels to be drawn (there are NLEV levels) 

SB,YB = a series of NB points defining the vertices of a closed 
polygon (in data units); grid points outside the polygon 
are blaolc=4 (i.e. set to l0.**35) 

LABPT 
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3. 	HOW TO RUN THE PROGRAM 

The program has been placed on a COSY disk file and may be called 
up and run by the user under either OPTION I or OPTION II as 
described below. 

OPTION I - Under this option the COSY file is compiled unchanged 
and the user must supply in his data deck the Z values 
to be used in the construction of the surface. The 
program is loaded and run by the following sequence of 
control cards: 

iSEQUENCE, 

iJOB, 

iFET,SCOBEY,COSY/THREE-D PICTURES,512 

iOPEN,10 

iCOSY 
THREED DECK/ I=10,H=54 

ENDCOSY/ 

3FORTRAN,I=54,X 

3EQUIP,01-60,03=61 

iEQUIP,51=8T 	(or iEQUIP,51=TP for paper tape) 

iLOAD,56 

iRUN 
data deck 

OPTION II - Under this option the COSY file has changes inserted 
(to compute the grid values Z(I,J))before compilation. 
The program is loaded and run by the following 
sequence of control cards: 

iSEQUENCE, 

3JOB, 

3FET,SCOBEY,COSY/THREE-D PICTURES,512 

io?Emao 

COSY 
INSERT/ 128 

FORTRAN coding to generate Z(I,J) grid values (see example 5 
in section 5) 

THREED DECK/ I=10,H=54,R 
ENDCOSY/ 



iFORTRAN,1.54,X 

;EQUIP,01.60,03=61 

iEQUIP,51=MT 	(or ;EQUIP,51=TP for paper tape) 

iLOAD,56 

iRUN 
data deck 

NOTE: 1) The parameter R on the DECK/ card causes the FORTRAN 
coding inserted by the user to be printed out on the 
line printer. 

2) Any statement numbers in the FORTRAN coding used to 
generate the Z(I,J) grid values must be greater than 
310 and less than 399. 

3) OPTION I and OPTION II can be combined in a single run 
(as was done in producing EXAMPLES 1 to 5) but if this 
is done only one picture can be done under OPTION II 
and all others must have their grid data read in. 



-12- 

4. 	STEREO PICTURES  
Stereo pictures can be produced by two methods. In the first 
method (METHOD I below) two pictures of the same surface can be 
superimposed (i.e. drawn relative to the same origin) with 
longitude theta differing by two or three degrees. The two 
superimposed pictures can be done in green and red ink and then 
viewed through coloured glasses. In the second method (METHOD II 
below) the pictures can be plotted separately (again with 
longitude theta differing by two or three degrees) and viewed 
through a stereoscope. 

It is important to remember that if stereo pictures (i.e. pairs 
of pictures) are being produced then on l y stereo pictures can 
be produced in that particular run. That is, stereo pictures 
and non-stereo pictures cannot both be produced in the same run. 

For each stereo-pair of pictures to be produced there must be 
two sets of input data. The first set of data is prepared in 
the usual way as described in Section 2. The second set of data 
is the same as the first except for data type 1 and data type 4. 
Data type 1 in the second set should consist of a blank card 
to insure that the title is not overwritten in another colour of 
ink. Data type 4 of the second data set shoUld be the same as 
data type 4 of the first set except that on the second card the 
longitude parameter theta should be two or three degrees greater, 
than theta in the first set of data. 

The following two job control card sequences permit the production 
of stereo pictures by either one or the other of the two methods 
described above: 

METHOD I  

;SEQUENCE, 

;JOB, • 

;FET,SCOBEY,COSY/THREE-D PICTURES,512 
LPEN,10 
;COSY 

DELETE/ 205 
IF(NPIC-(NPIC/2)*2)1070,1070,1020 

DELETE/ 272 
12(NPIC-(NPIC/2)*2)1340,1340,1330 

1330 CALL PLOT(-1., -1., -3) 
. GO TO 2000 

1340 CALL PLOT(ELPL+3., -1., -3) 
TUBED DECK/ 

ENDCASY/ 
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;FORTRAN,I=54,X 

9EQUIP,01.40,03=61 

9EQUIP,51=MT (or ;EQUIP,51=TP for paper tape) 

;LOAD,56 

iRUN 
data deck 

METHOD II  

;SEQUENCE, 

;JOB, 

;FET,SCOBEY,COSY/THREE-D PICTURES,512 

;OPEN,10 

;COSY 
DELETE/ 205 

IF(NAPIC-(NPIC/2)*2)1070,1070,1020 
THREED DECK/ I=l0,H=54,R 

ENDCOSY/ 

;FORTRAN,I=64,X 

;EQUIP,01=60,0361 

;EQUIP,510MT (or ;E QUIP,51=TP for paper tape) 

;LOAD,56 

;RUN 
data deck 

gb 

NOTE: 1) If the user employs METHOD I to produce stereo pic-
tures then he should specify PLTLS (or PLOTLS for 
paper tape) on his job description caul for the PDP-8. 

2) If the user employs METHOD II to produce stereo pic- 
tures then he should specify PLTL (or PLO 	or 
paper tape) on his job description card for the PDP-8. 

3) The number of plots specified should be 2N where N is 
the number of stereo pictures, since there are two 
plots for each stereo picture. 

4) Regardless of whether METHOD I or METHOD II is used, 
the PDP-8 operator need not reposition the pen at any 



time after the plotting has begun. If METHOD I is 
being used, each new stereo pair is automatically 
positioned 3 inches to the right of the previous 
pair by PLTLS (or PLOTLS). If METHOD II is being 
used each picture (including each half of each 
stereo-pair) is begun 6 inches to the right of the 
previous picture. The pictures can then be cut out 
and viewed through a stereoscope. The proper size of 
picture for this method is best determined by trial 
and error. 

5) When doing a series of stereo pictures according to 
METHOD I (i.e. using superimposed pictures of differ-
ent colours) the first picture of each pair to be 
plotted (the one with the algebraically lesser value 
of longitude theta) should be plotted in green india 
ink, while the second picture (the one with the 
algebraically greater value of longitude theta) should 
be plotted in red India ink. If the picture is then 
viewed through coloured glasses (red for the left 
eye and green for the right), all lines will appear 
black and the three-dimensional effect should be 
obvious. Depending on the individual, it may be 
necessary to adjust the distance of the picture 
and/or the coloured glasses from the eye of the 
observer for best results. To obtain the above colors 
the user should specify on his PDP-8 job description 
card that odd-numbered plots be done in green and 
even-numbered plots in red. 
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5. 	EXAMPLES - DATA INPUT, PRINTER AND PLOTTER OUTPUT  

All input data is printed'out according to type. Any data 
points not falling over the area of the grid are noted on 
the printer. 

A record is kept of each iteration in the relaxation procedure 
used to interpolate from the data points onto the grid Z. The 
relaxation factor W, an estimate of the largest root of the 
iteration matrix, and the maximum change in Z over all grid 
points relative to the range of Z are printed at each iteration. 
The process is continued until the estimated error in 2 is less 
than 1% of the Z range or until 100 iterations are done. 

Seven sample pictures are included to illustrate the features of 
the program. The data needed to produce these pictures is 
listed preceding the pictures, and the printer output for one 
example (EXAMPLE 6) is also given. The first four pictures 
use the same data but different options. 

NOTE: Each new picture is a separate plot on the plotter tape 
and is shifted 3 inches from the right edge of the 
previous picture. 

EXAMPLE 1 - Here Laplacian interpolation (CAY=0) is used and the 
surface is seen to peak sharply at many of the 
data points. The data points are both marked and 
labelled (except for those not visible). Note that 
each data point has been moved to the nearest grid 
intersection. (The XP,YP,ZP arrays have, of course, 
not been touched.). 

EXAMPLE 2 - This is the same as EXAMPLE 1 except that the surface 
has been smoothed (NSMp=2),reducing the sharp peaks, 
and the data points have been left off. 

EXAMPLE 3 - Here SPLINE interpolation predominates (CAY.10.) and 
the surface is much smoother and more satisfactory. 

EXAMPLE 4 - This is the same as EXAMPLE 3 except that contours 
have been included and a corner of the grid 
containing no data has been blanked out. Data 
points are marked but not labelled. 

EXAMPLE 5 - In this example CAY m ,  -1. and user code has been 
inserted between statements numbered 310 and 399 in 
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the mainline program to generate the function 
Z(X,Y) = X. 2-2 4  over a 21821 grid. One quadrant has 
been blanked out by filling all points in it with 
Z(I,J)=10.**35. 

EXAMPLE 6 - This example is a three-dimensional picture of the 
contour data used in the example given in Section 
2.50.50 of the computer center users' manual, which 
describes the use of GPCP (General Purpose Contouring 
Program), and may be compared with that example. 

EXAMPLE 7 - This is a stereo pair of the same data used in 
Example 6, plotted using METHOD I above. Due to the 
difficulty of reproducing multicolour plots this 
example does not appear in this write-up but is on 
display in the Computer Center and may be viewed 
with the accompanying coloured glasses. 

The following pages contain the data input for all seven examples. 
EXAMPLES 1 to 5 were done in a single computer run, while 
EXAMPLE 6 and EXAMPLE 7 were each done in a separate computer 
run. The printer output for EXAMPLE 6 is included. 
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DATA INPUT FOR ALL EXAMPLES 
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	 CATA FOR EXAMPLES 1 ThRCUGN 5 	 

122400 
EXAMPLE 1-PIEBEFTS DATA CAY=0 NSM=C 

16 	16 110. 	120. 	185. 	195. 0.0 0 
148. 	125. 	140. 
122. 	131. 	145. 
142. 	145. 	152. 
158. 	145. 	146. 
115. 	155. 	155. 
135. 	157. 	173. 
155. 	165. 	156. 
185. 	168. 	145. 
165. 	170. 	157. 
135. 	172. 	154. 
112. 	181. 	145. 
175. 	182. 	170. 
153. 	182. 	143. 
145. 	18E. 	140. 
182. 	192. 	145. 
1.0000E+35 
0.0 	0.0 	7.5 	7.5 -1 
13C. 	1.0 	1000. 	-45. 45. 
120400 
EXAMPLE 2-PIEEERTS DATA CAY=0 ASM=2 

16 	16 110. 	120. 	185. 195. O. 2 
0.0 	0.0 	7.5 	7a -3 
130. 	1.0 	1000. 	-45. 45. 
120400 
EXAMPLE 3-hIEEERTS DATA CAY=10 NSM=0 

16 	16 110. 	120. 	185. 155. 10. 0 
0.0 	0.E 	7.5 	7.5 -1 
130. 	1.0 	1000. 	-45. 45. 
100456 
EXAMPLE 4-CAV=10 NSM=0 BLAMING INCLLCEC 
0.0 	0.0 	7.5 	7.5 -2 
130. 	1.0 	1000. 	-45. 45. 
140. 	-1 
145. 	-1 
150. 	-1 
155. 	-1 
160. 	-1 
165. 	-1 
170. 	-1 
1.0000E+35 
105. 	115. 
158. 	115. 
158. 	f42. 
1E7. 	142. 
167. 	16.2. 
150. 	162. 
190. 	200. 
105. 	200. 
1.0000E+35 
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123456 
EX 5 Z=X**2-Y++2 

21 	21 O. 
CIE OLAC BLANKED 

O. 	20. 20. 	-1. 
O. O. 5. 5. 

-100. .1 75. -35. 55. 
-100. 
- -50. 

O. 
50. 

1.0000E+35 
1.0000E+35 
000000 

***** DATA FOR EXAMPLE 

/23456 

6 	 

EXAMPLE 6 CAY=10 NSM=2 
33 	31 	O. 0. 32. 30. 10. 

0.0 	28.0 250. 
2.1 	25.0 300. 
4.0 	20.0 350. 
4.2 	16.2 400. 
4.1 	12.2 300. 
6.0 	6.5 450. 
8.1 	0.3 400. 

20.0 	2.4 400. 
16.0 	4.3 250. 
15.9 	9.8 400. 
15.8 	16.1 300. 
16.0 	22.2 350. 
16.0 	28.0 450. 
26.2 	16.2 450. 
32.0 	28.0 250. 

1.E35 
O. 	0. 7. 7. -1 

230. 	.1 100. -45. 45. 
300. 
350. 
400. 

1.E35 
7. -1. 
20. -1. 
32. 27. 
32. 29. 
O. 29. 
O. 27. 

1.E35 
000000 

2 
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	 DATA FOR EXAMPLE 

122456 
EXAMPLE 7 CA1=10 NSM=2 

7 	 

33 	31 O. 0. 32. 30. 10. 
0.0 28.0 250. 
2.1 25.0 300. 
4.0 20.0 350. 
4.2 16.2 400. 
4.1 12.2 300. 
6.0 6.5 450. 
8.1 0.3 400. 

20.0 2.4 400. 
16.0 4.3 250. 
15.9 9.8 400. 
15.8 16.1 300. 
16.0 22.2 350. 
16.0 28.0 450. 
26.2 16.2 450. 
32.0 28.0 250. 

1.E35 
O. O. 7. 7. -1 

230. .1 100. -45. 45. 
300. 
35C. 
400. 

1.E35 
7. 	-1. 
20. 	-1. 
32. 	27. 
32. 	c9. 
O. 	29. 
O. 	27. 

1.E35 
100400 

O. O. 7. 7. -1 
230. .1 100. -42. 45. 

000000 

2 
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PRINTER OUTPUT FOR EXAMPLE 6 
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• 

WWWWWWWWWW WWWWW 

00.007 WWWWW .0.0 

:$4:1440114WWW0.00. 

MMMMMMMMMM s .PPP 

Y m 	  I- •-NN 

	  i 000  	  O 

..... W.M. 

00.... 

WWWWW W 
00.0..... 

Z44444 
I 

MMLUSUMICIE 

000 

	

gW0 	EM'EHEE 
EiE 

	

444,1 	••• • • • •• • . 

0 0 0000000 
000000000 
liMMWWWWWw 

MMMMM MMMMM ......... 
.. • • • • • • • 

....... 

O 

0000000 

0
 7.
00

00
0
 0
0
 7.

00
00
E

 0 

ggg .. 1=1.7 

0WWW 00MOMOW 

3-
0 

P
IC

TU
R

E  N
O

.  

see.00.0000. 
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10 6.  1.000002 ROOT. .896659 027551206SGE. .0234800 
11 4* 1.000000 0001. .912457 00710/000401. .0213425 
12 W. 1.000000 ROOT. .924054 00755/205411. .01953E2 
13 4. 1.000000 FOCI= .931034 017155/205411. .0079552 
14 4. 1.000000 P001. .937049 12755/215411. .0175521 
15 4. 1.000000 0001. .940484 02755/Z50NGE. .0170E45 
16 4. 1.000000 RUT. .942932 02702/105400. .01647E7 
17 4. 1.000000 R001. .944806 00711W5ANCE. .0158323 
18 M. 1.000000 ROOT. .946350 00720/ZFA6GE• .0151•.5'. 
19 4. 1.000000 5001. .947716 12715/205411. .0144624 
20 4. 1.000006 ROOT. .949000 021455/115411. .0137674 
21 6. 1.539431 1001= 1.549394 027/5/0811411. .0381318 
22 8. 1.539431 0001. .928703 02750/285441. .0177258 
23 8. 1.539431 ROOT. .926532 00018/285401. .0169806 
24 U. 1.539431 ROOT. .926225 02500/2004080 .0160807 
25 4. 1.539431 ROOT. .926431 027/5/250NGE. .0150015 
26 4. 1.539431 Mt= .926347 02750/05411. .0237900 
27 4. 1.539431 ROOT. .928831 020105/285411. .0124874 
28 U. 1.539431 R001• .929073 1271X/115400. .0112871 
21 5. 1.539431 ROOT= .931794 Oirt5/015411. .0113447 
30 4. 1.539431 0001. .924219 00000/200408. .0090022 
31 M. 1.539431 ROOT. .937394 UM/UWE. .0002801 
32 4. 1.539431 R1C1. .941030 0275X/205411. .0072740 
33 4. 1.539430 0001. .944243 02755/015411. .0000132 
34 4. 1.539431 SOOT. .947406 12714/21/4“. .0054029 
35 6. 1.539431 0001. .950770 027001306608. .0052814 
34 6. 1.539431 RC01. .953752 UM/205NCE. .0061120 
37 . 6. 1.939431 ROOT. .956385 02755/205411. .0051089 
38 54 1.539431 0001. .958681 027/x/211400• .0049003 
34 R.  1.539431 W0O7. .960606 02755/005411. .0048815 
40 4. 1.539431 000/. .962324 02755/005411. .0047724 
41 4. 1.761241 ROOT. 1.323413 02780/000601..0063271 
42 6. 1.761241 0001. .9524/9 02750/005406. .006008E 
43 4. 1.761241 ROOT. .958723 00750/00541E. .0059E46 
44 4= 1.761241 0001. .958009 00715/08540E. .0057400 
45 4. 1.761241 1001. .958550 02.11002FON0E. .0050641 
46 4. 1.761241 8001. .960906 017561285501. .0053087 
47 4. 1.761243 600T. .963583 02707/205406. .0051249 
40 4. 1.761241 0001. .962041 02700/000500. .0090437 
49 6. 1.761241 ROOT. .959838 02755/Z25001. .0049120 
50 6. 1.761241 ROOT. .961234 00750/205411. .0047434 
51 5. 1.761241 8007. .562770 02702/3F04GE• .00450E1 
52 4. 1.761241 8001. .963050 00750/28541E. .0043224 
53 4. 1.761241 6M. .9E2625 00785/005401. .0040155 
54 4. 1.761141 FOOT. .963337 02751/205411. .0037948 
55 I. 1.761241 000T. .9E5325 02755/005411. .0036171 
SE 4. 1.761241 50010 .965030 CZPA6/205411• .3024540 
57 Um 1.761241 ROOT. .965360 02000/255401. .0032215 
58 4. 1.761241 ROOT. .967358 02850/208411. .01302E7 
59 4= 1.761241 R001. .968195 0271x/215400. .003105•. 
60 4. 1.761241 8001. .960709 CZMAX/2F65GE. .0031051 
61 111. 1.05036E 0003. 1.053937 02000/271410. .0035008 
62 4. 1.850261 FOOT. .970563 02755/215411. .00351E1 
63 6. 1.85036E 6001. .975779 00755/01546E. .003E0E2 
64 6. 1.850266 ROOT. .976468 00810/205401. .0037058 
65 4. 1.850361 ROOT. .977934 UMSX/ZRAAGE. .0038015 
66 6. 1.850261 8001. .979551 C2MAX/IF86GE. .comme 
67 1 1.850361 ROOT. .901069 02750/015411. .00391E5 
se 4. 1.850269 5003. .981034 UN51/205411. .0039414 
69 4.  1.55036E ROOT. .979544 02010/005401. .0039520 
10 5.  1.050268 F007. .981403 0287572006GE. .0039412 
71 Om 1.850362 0007. .900925 0214811/205140. .0038990 



-24- 

72 h= 1.850366 FOOT= .981739 CZMAX/ZFAhGE= .0038456 -  
73 h= 1.850366 ROOT= .981287 CZMAX/ZFANGE= .0037630 
74 W= 1.850266 ROOT= .981101 OZMAX/ZRANGE= .0036484 
75 h= 1.850366 ROOT= .980236 OZMAX/ZRANGE= .0035045 
76 h= 1.850366 ROOT= .979091 LZMAX/ZRANGE= .0033436 

.77 h= 1.85026E ROOT= .979094 OZMAX/ZRAhGE= .0031703 
78 k= 1.850266 ROOT= .979305 LZMAX/ZFANGE= .0029514 
79 h= 1.850366 ROOT= .979212 OZMAX/ZRANGE= .0027949 
80 h= 1.850366 ROOT= .979910 DZMAX/ZRANGE= .0025927 
81 h= 1.905E67 ROOT= 1.094378 OZMAX/ZRANGE= .0025668 
82 h= 1.905667 ROOT= .980203 CZMAX/ZRANGE= .0025085 
83 h= 1.905667 ROOT= .982580 OZMAX/ZRANGE= .0024968 
84 h= 1.905E67 RCCT= .982885 EZMAX/ZRANGE= .0024888 
85 h= 1.905E67 ROOT= .982293 OZMAX/ZRANGE= .0024442 
86 h= 1.905667 ROOT= .982038 OZMAX/ZRAhGE= .0024455 
87 h= 1.905E67 ROOT= .983570 UMAX/ZRANGE= .0024216 
88 h= 1.905667 ROOT= .983908 OZMAX/ZRANGE= .0023920 
89 h= 1.905667 R00T= .984803 CZMAX/ZRANGE= .0023429 
90 h= 1.905667 ROOT= .984529 OZMAX/ZRANGE= .0023028 
91 h= 1.905667 FCCT= .985820 CZMAX/ZRANGE= .0022657 
92 h= 1.905667 ROOT= ..987518 OZMAX/ZRANGE= .0022457 
93 h= 1.905E67 ROOT= .987131 CZMAXIZRANGE= .0022007 
94 h= 1.905667 R00T= .988424 DZMAX/ZRANGE= .0021877 
95 h= 1.905E67 ROOT= .988208 CZMAX/ZRANGE= .0021288 
96 h= 1.905667 ROOT= .987753 GZMAX/ZRANGE= .0020766 
97 h= 1.905E67 ROOT= .988932 CZMAX/ZFAhGE= .0020352 
98 h= 1.905E67 ROOT= .987346 DZMAX/ZFANGE= .0019891 
99 h= 1.905667 FOOT= .988384 CZMAX/ZRANGE= .0019389 

100 h= 1.905667 ROOT= .989406 CZMAX/ZFANGE= .0018882 

SUEFOUTINE SMOCTF 

SUBROUTINE XLItES 

SUBROUTINE YLINES 

SUBROUTINE MINES 

SUBROUTINECON30 

SUBROUTINE DATA3C 
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3-0 PICTURE NO. 	2 	 0 0 0 0 0 0 

I FTNe 0060 STOP 
TIME 	004.88 MIA 
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PLOTTER OUTPUT FOR EXAMPLES 1 TO 6 

(see EXAMPLE 7 on display in the Computer Centre) 
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EXAMPLE 1-HIBBERTS DATA CRY=0 NSM=O 
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EXAMPLE 2-HIBBERTS DATA CAY=0 NSM=2 
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EXAMPLE 3-HUMERTS DATA CAY=10 NSM=0 
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EXIIMPLE 4-CRY=I0 NSM=0 BLRNKING INCLUDED 
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EX S Z=Xwm2-Ymm2 ONE DURO BLANKED 
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EXAMPLE 6 CRY-10 NSM7-2 
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6. 	PROGRAM LISTING 

The following pages contain a listing of the mainline program 
and non-system subroutines used to produce three-dimensional 
pictures. 

NOTE: The numbering of the cards corresponds to the 
numbering of the COSY file on disk corresponding 
to the following FET card: 

3FET,SCOBEY,COSY/THREE-O PICTURES.512 
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XS FCRTRAN (4.0)/FSOS 	 aa/aarn 

PROGRAM 010638 	 pacias 
C 	SECCNC SAMPLE DRIVER FCR FERSFECTIVE PICTLRES (INCL CCATCUPS) 	00002 
C 	 00003 
C 	AN ARRAY Z(I,J) CF HEIGHTS IS REAC IN , CR GENERATED INTERNALLY • 	00004 
C 	06 INTERPCLATED FROM ARBITRARY CATA PT5(81 COMBINED LAFLACE-SFLINE 	00005 
C 	INTERFCLATION) . 	THE FRCJECTICN CF THE SLRFACE FROM ALI FCINT 	acme 
C 	OF MIEN IS PLOTTED 	 00007 
C 	SEE jOLRNAL OF ACM APRIL 1568 VCL 15 NC 2 FACE 153 	 00008 
C 	 00005 
c INPLT 	 00010 
C 	0) FC10(02,K03 1 K04,KC5ADE 	FMT(611) 	 00011 
C 	1) ITU ... 20) 	FFT(201141 	 00012 
C 	2) NX.NY,X1,Y10[1.,YLICAF,ASM 	FFT(215,5F10.0,I5) 	 00013 
C 	3) AF.71(.2P ONE SET/CARD LAST FP.10..35 FMT AC. 304 (CR IF CAT 	00014 
C 	.al. INSERT COOING BETWEEN aas AND 399 7C GENERATE 241.041,1.0( 	00015 
C 	41 AIPL,Y1FLOILPLOLFL,LSF,IFER,LAEPT FFT(4F10.0.315) 	 00010 
C 	4E) ZBASE,IMAG,R.THETA,Fhl 	FF1(5F10.0) 	 00017 
C 	5) 	ZLEV,LABEL ONE SET/CARD LAST ZLEV.10..35 FMT(E10.3.I5) 	00018 
C 	6) 	KE,YE CAE SET/CARD LAST xe.18.•35 FFT(2010.3) 	 00015 
C 	 00020 
C 	CATA CESCRIPTION 	 00021 
C 	KC1 ... 0E6 .0 USE FEES SET CF CATO (ALL ZEROS • E0J1 	 00022 
C 	 GT 0 	READ IN NEN CATA 	 00022 
C 	IT a TITLE OF PLOT (80 OR LESS CHARACTERS) 	 00024 
C 	NX,HV +., Nt. Of GRID PTS IN X ANC I DIRECTICNS 	 00020 
C 	KI,VIOL,YL . LC.LEFT ANC UP.R1 CORNERS CF GRIC IN DATA WITS 	00028 
C 	CAT . O. 	LAFLACE DUFF. LSEC 7C GET GRIC Z. 	 00027 
C 	GT O. 	AS CAT IS INCREASED SFLINE IhTERP. PRECCM/NATES. 	00028 
C 	a —1. WHEN INTERFCLATICN NCT HEELED 	 00025 
C 	NSM • NO. OF LAPLACIAN SMCOTHINGS TC APPLY IC Z. 	 00030 
C 	/F0FsZP . THE SET OF N DATA PCINTS (IN DATA LNITS) 	 60031 
C 	2 . ARRAY OF HEIGHT VALUES 	(LADEFINED 2.18°.25) 	 00032 
C 	KIPLOIPLOMPL,FLFL • LC.LF1 ANC LF.RT CORNERS OF SPACE CA FLUTER 	00022 
C 	 FOR THE PICTURE TO FIT INTO (INCHES) 	 00034 
C 	ZEASE • BASE LEVEL OF THE FICLRE EEING FLCTTEC. 	 00035 
C 	2MAG = MAGNIFICATION CF 2 TC BE USED. 	 00030 
C 	R,TFETA,PPI gm POINT CF VISICA RELATIVE TO AV( 11 00.), 00(11.41.).2EAS 	00037 
C 	 A a RACILS IN CATA LNITS 	 come 
C 	 THETA = LCNC (CEGREES) (BERG ALONG X AXIS) 	 00035 
C 	 POI a LAT ((EGRESS) 	 00040 
C 	LIP 	NOT IMPLEMENTEC 	LEAVE BLANK 	 00041 
C 	IFER 	NOT IFPLEMENTEC LEAVE BLANK 	 00041 
C 	LW., GE 0 NO. DIGITS AFTER CECIPAL ON DATA PI LABELS 	 00042 
C 	 . -1 OMIT DEC1FAL IN CATA POINT LABELS 	 00044 
C 	 . .2 OMIT LABELS CH DATA FCINTS 	 00045 
C 	 a a3 OMIT DATA PCINTS ALL TCGETHER 	 00040 
C 	ZLEN • ARRAY OF CONTCLR LEVELS IC BE DRAWN MERE ARE NLEV LEVELS) 	00047 
C 	LABEL 	NCT IMPLEMENTED LEAVE BLANK 	 00048 
C 	10,18 • A SERIES CF NE POINTS CEFINING THE VERTICES OF A CLCSEC 	00045 
C 	 PCLYGON.GR/0 PTS CUTS1DE FCLY ARE BLANKED (SET TC 10..251 	00050 
C 	 00051 

CCMFCN 2050,50) 	 00052 
01M101000 1917(200.00) 	 00053 
ECUIVALENCE(2(1),INT211)) 	 00054 
CCMFCH XP(101),,P1101).2P1101) 	 00055 
CCFPCN ZLEV(51),LABEL(51)001(511,11)(51) 	 00050 
CCMFCN IBLFF(5001;IT(20) 	 00057 

C 	 00058 
Ca 	00055 

KR.1 	 00060 
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LF=2 	 60061 
111.29 	 00002 
61.0 	 CCM: 
NLE1.0 	 G&W) 
NE.G 	 GCSES 
LSPCyl 	 OCOEE 
BIG..9235 	 00(27 
CALL FLOTS(IBUFF.60000) 	 ccsee 

C 	CALL PLCTS110UFF,500) 	 620EE 
DC 0000 NFIC.101000 	 66270

C 
C 

REAC IN DATA 	
CC271 
G01172 

C=4 	 CC071 
60074 

REAC(104,50) XCl,K02,1C3,KE4gAC5OCC6 	 22275 
50 	FCRA111(6I1) 	 60070 

KCSLM.11C14002.KC3AK044105.1KCE 	 06077 
WAI121111,55) APIC,001,162,10C3..C4,1115,1116 	 02270 

55 	FCRPAT1161.13.0 FIGURE AC. 14,10/ 612 //) 	 12075 
/F(ACSLMIE0,60,70 	 CCCEC 

60 	CALL PLCT(0.06,9591 	 C0021 
STOF 	 06082 

70 	CCITTINUE 	 ccce: 
C 	 ccsee 
C 	DATA TYPE 1 TITLE CF FLO 	 CCOIS 
C 	12022 
C 	 01187 

'FM1)1701170,110 	 01188 
110 REAC005,120) (IIII),1.1,211) 	 CODES 
120 FCRPAT(20A4) 	 CGCSC 

10011E(LP,130) 417(2).1.1,20) 	 [CGS) 
130 FCRVAT(// 12H DATA TYFE 1 5X 2014) 	 GCCSi 

C110 9080000,121) 0II0I),I.1,14) 	 (CGS: 
C120 FCRVATI13A6.121 	 00054 
C 	WRITEILF,130) (ITU/0.1,14) 	 CCC55 
C130 FCAPAT(// 122 DATA TYFE 1 51 1386,82) 	 CCOSE 
170 CCNIINUE 	 CCC57 
C 	 GOOSE 
C 	DATA TYPE 2 	GRID CC6STRLCTI06 -111FCRMATIC6 	 MISS 
C. 	  00116 
C 	 00111 

IF(102)270,270,210 	 62122 
110 REAC102,220)111,11,01011*XL,YLFCA10411 	 C1121 
220 FCRPA7(215,5F10.01I5) 	 ICI24 

WRITEMP,230) N10.10011,11AXL0L,CAYOSM 	 00105 
230 	FCRPAT1// 120 DATA TYFE 2 5% 21504E15.5,F10.2,I51 	 6210E 
270 CCNTINUE 	 01I17 
C 	 6:110 
C 	DATA TYPE 3 THE 011711 FCIATS 	ICR 0 GENEFATICA IF CA1.-1.1 	 CCICS 
C 	  0011G 
C 	 C2111 

'FM31395,3990301 	 CCIII 
301. IFIC8VV.11305,309,302 	 (6111 
302 WRI1E(LP,309) 	 06114 
309 FCRPATI//) 	 110113 

OC 9011 11.1.1000 	 CC110 
REALM/4304) XP4112.1Fl0)21PIX) 	 01117 

304 FCRP8T(3E10.3) 	 00112 
WRITE(LP.306) KIXPIKTOP(11,2F(11) 	 (2115 

306 	FCRPAT(1214 DATA TYPE 3 5% 15,3015.5) 	 60120 
IF131,18)n 0021308.398498 	 ma 

308 N=8 	 00121 
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309 CCNIINLE 	 00122 
C 	 00124 

DC 310 IN1050 	 00125 
DC 210 J.1,50 	 00126 

310 22I.J04.635 	 00127 
00122 

399 CCNIINLE 	 00129 
C 	 00130 
C 	DATA TYPE 4 PLOTTING INFOPMATICA 	 00131 
C 	 00132 
C 	 00132 

D0041490,490)910 	 00134 
410 	REAL (00,420) X1PL.YIFL,OLFL,YLFL,LSP.IPER,LOBP1 	 00135 
420 FCRPAT(4F10.0,315) 	 00122 

REAC(08,425) 28252.2PAGgligThETA,PPI 	 00137 
429 FCRPATI5E10.0) 	 00132 

NAI1E(LP0430)%1PLIVIFLOILFLOLFL,28252.2MA0ABINETIONI, 	 00135 
2 	 LSF,IPER.LABIT 	 00140 

430 	FCRPATUF 128 DATA TYPE 4 S% 7E12.4,227.1 .213 ) 	 00141 
490 CCNIINLE 	 00142 
C 	 00142 
C 	OATS TYPE 5 CCNT020 LEVELS 	 00144 
C 	 00145 
C 	 00146 

02(005) 550,5500510 	 00147 
510 8611200,5151 	 00148 
515 FCRPAT(/t) 	 00145 

CC 030 LEV.1151 	 00150 
NEAC(06.520) ZLEVILEV),LAEELILEVI 	 00151 

520 PC2%27(E10.345) 	 00102 
WAITEILP.525) LEVIDZLEVILEV),LAEELILEVI 	 00152 

525 	20115211 	1214 DATA TYPE 550 15,015.5,151 	 00154 
IF(2LEV0LEV)-0I5)930,540,540 	 00152 

230 CCNIINUE 	 00152 
SICF 	 00157 

540 NLEV.LEV-1 	 00156 
550 CCNIINLE' 	 00155 
C 	 00160 
C 	DATA TYPE 6 8 &&&&& NG INFOS llllll 	 00161 
C 	  00162 
C 	 00162 

1F060616999699,601 	 00104 
601 liFIIE(LP,602) 	 00165 
602  	 00166 

DC 120 8%1,51 	 00167 
0EA0(29,620) 0800)02(0) 	 00164 

620 PC202,12E10032 	 00165 
NRIIEfLP,E251 K.00(K0,Y81A1 	 00170 

625 FCRPAT(125 DATA TYPE 6 SA 05,2015.0) 	 00171 
IF(%0101-015)630.630,640 	 00172 

630 CCNIINLE 	 00172 
640 6E=A-1 	 00174 
699 CCNTINUE 	 00175 
C 	 00176 
C 	INITIALIZE 	 00177 

00170 
C 	 00175 

. 	6051.60-1 	 00160 
01111.51fr.1 	 00161 
00. E0L-011/5001 	 00102 
CV. IY1-71)1X151 	 00163 
IF(C29%.1)970.970,910 	 00104 

910 1F0002.90304061970,970,920 	 ones 



920 I4=999 	 00186 
VC 950 1.101K 	 00107 
11.01,1111M2 	 00180 
110 490 481,02 	 ones 
7.71,141n 17•07 	 00190 
24I,611.0. 	 00191 
CALL IASICE111,7012.711.411,INI 	 00192 
171291940,940.150 	 00192 

940 211,4,11.1439 	 00194 
990 CCNTINUE 	 00195 

CALL 269IC12,111017011,711,0147,71Y7F,ZP04,C214RELA0) 	 00196 
CALL 51100T81204,57,1571 	 00197 

C 	CALL Z08IC(20121,117011,71,41141011F,VF,IPOT,CAY/SELAII 	 00/96 
C 	CALL SM00TH(2,11110701S11) 	 00199 
970 661411402 	 00200 
C 	 00201 
C 	SET UP THE PROJECTIOA BOUTIKE 	 00202 
C 	 00203 

CALL PROJIB011624,M1,1AL•31)0.5 ((((( 711*.5,11, 	 00204 
C 	IFIAPICn 14210/21.211070.1070,1020 	 mum 
1020 CALL P90J42880E0114110,0.10.14.1121 	 00206 
C 	 00207 

OIPIC.0. 	 00208 
VIPIC.O. 	 00209 
OLPIC'O. 	 00210 
YLPIC.O. 	 00211 

C 	. 	 00212 
CC 1050 1.10113 	 00213 
S. )14C0.II11 	 00214 
OC 1050 J.11,011 	 00215 
Y. 71.02•1Jn 11 	 00216 
ZIJ • 24114/ 	 00217 
117121.1026/ 1040,103001038 	 00218 

1030 ZIJ a ZBAIE 	 00219 
1040 CALL PACJIX,V,ZIJISPICOPICIO/ 	 00220 

17111n 1/.11.80/01044,1042,1044 	 C2221 
1042 CALL P9OJIA,V,ZBASE,IFICOOPICSp0/ 	 00222 
1044 SIP1C • AVIN11111P1CIPSAHOPIC01 	 00222 

TOPIC • APINIIVIPICOFIC,VPIC61 	 00224 
XlPIC • APAXIMPICOIFICIPPICB1 	 00220 

1050 YLPIC • APAXIMPICOPICOPIC01 	 00226 
C 	 00227 

Sell 41111.71,111P LLLLLL FIC•11PICI 	 04220 
SUS .0171.1ln VIPL/PIVLAIC•11FIC/ 	 00229 
SCl • 41114/1SCLX.SCLV/ 	 00220 
SCPC•111P1,X1PIC•SCL 	 00231 
YCPL•VIPl.VIPIC•SeL 	 00238 

1070 CALI. FROJIZBASE0ZSAGOICALOCALOICL,21 	 00122 
C 	 00234 
C 	SET UP 1NC VISIBILITY 11021112 	 00234 
C 	 00231 

Cal VI5IEl131,71,8L/50 117 	 00237 
CALL VISI2l1111,20252,71140017,2) 	 00236 
CALL VIS121.111,1112111.01.1,10163, 	 ouas 
CALL VISIRSIXIM1110•5,1,1•111••5.21111SEAtstgla 	 00240 
OC 1100 1.1,N0 	 00241 
118/11.01.11n 1/ 	 00281 
CC 1100 J.1,1411 	 00243 
111711,0/10,711075.1077 	 00244 

1075 21110101.1n 35 	 00280 
1077 11.71,01•1.111 	 00241 

ISE0.999 	 00247 



ZIJAZ11110 
IFI2IJ-01011090,1000,1000 

1080 ZIJAZBASE 
1090• CALL VISI6L110,28.1.1522,01 

IF1160$11182111I0J11.2/1099.1100.1100 
1099 111212.I.J10ISIGN12.14121204.11) 
1100 114212.I.J/AIINT212.10.11/2/N2NISEE 

C 	PLOT CLT THE PICTURE. 

CALL SYMBCLIXIPL,YIPL-.9,.2.I0,0.,807 
C 	CALL sYroL4(xteLooL..5.a.i7.0.030) 

CALL XLINES12.1001.X1081.XLIVL.20152.1.SPC/ 
CALL YLIN2S(2,1111.8401081,11,81,20ASEgLSPC) 

C 	CALL IILINES(20X,NY.11.1,1t1L.YL,2EASE) 
C 	CALL CCA3C1200080101,00,08.2128.11801,1/21.150 

CALL OLINES12,81X0Y0 lllll 11,81120152/ 
CALL CON3C12.191,18.1101.C1,0V.ILEV,LASEL.4LEX,LSP/ 
8F(CAIN.1/1320.1320,1310 

1310 C011161.2 
C 	CALL CATA3012001,1801081.01.038.XF.VPI2PO4,LAOPT/ 

CALL 0ATA3012.14/00701.8110X,OTOF,YP.ZP.A.LAOFT/ 
1320 CC1911NUE 

CALL ALCI(XLPLA3.110...41 
C 
2000 CCNTINUE 

ENO 

00248 
00249 
00250 
00E91 
cogsa 
00293 
00294 
00255 
00256 
00251 
00250 
00259 
00260 
00261 
00262 
00262 
00264 
00265 
00266 
00267 
00266 
00269 
00210 
00271 
00272 
00273 
00274 
00279 

PROGRAM VARIAOLES 

00139 BIG 00146 604 00130 NLEV 00300 SCLV 00163 	11 
00171 COY 00141 605 00310 ANN 00224 THETA 00296 	YLPIC 
00234 OX 00190 cce 00140 NPIC 00241 X 00209 	TOL 
00236 OV 00191 1061M 00173 NSM 00161 X1 00306 	YCPL 
00199 I 00120 NA 00197 NX 00294 X1FIC 00167 	XL 
00240 IN 00219 LAOPT 00232 UM/ 00203 X1FL 00262 	YLPIC 
00214 IFOR 00230 LEV 00160 NY 00304 1CAL 00211 	YLPL 
00314 IEEE 00122 LF 00233 1711 00125 XL 00270 	TPIC 
00177 J 00213 LOP 00226 PHI 00860 XLF/C 00274 	WIGS 
00176 00132 LSPC 00222 R 00807 XLFL 00216 	2OASE 
00143 601 00124 MI 00249 RELAX 00266 XFIC 00264 	ZIJ 
00144 2C2 00129 00302 SCL 00272 XFICO 00220 	ZMAG 
00/45 003 00131 NB 00276 SCLX 00243 V 

COMMON VARIABLES 

13913 IEUFF 13114 LABEL 11610 OP 12122 VA 12746 	ZLEV 
00000 1172 13117 10 13349 Y6 00000 2 12434 	OP 
14477 IT 

STATEMENI NUMBERS 

00 00000 270 	00634 410 00762 540 01137 920 01260 1070 	01614 
05 00002 301 	00641 420 00093 990 01142 940 01321 1019 	01/07 
60 00503 302 	20646 429 00056 601 01147 950 01324 10/7 	01712 
10 

110 
00512 
00517 

303 	00041 
304 	00042 

430 
490 

00060 
01056 

602 
620 

00106 
00107 

970 
1020 

01370 
01411 

1080 	01732 
1090 	01734 

120 00012 306 	00044 hic 01063 629 00111 1020 01461 1099 	01194 
130 00814 308 	00716 515 00072 630 01211 1040 01463 1100 	01164 
170 00591 309 	00721 920 00073 640 01221 1042 01904 1310 	02106 
210 00564 310 	00734 925 00076 699 01224 1044 01914 1320 	02129 



220 00023 	 399 00705 
230 0002/ 

530 01129 	 910 01292 1050 01033 	2000 02140 

FOSTRAN 010069311C PISMO P05 	210630 

NULL 619119ENI 961199115 
1070 	1020 

610535 	P 	02160 C 	14523 0 	00000 
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NS FCRTRAN 14.02/PSCS 	 30001/71 

SLBROUTINE vxszeuxeop,ze,zsza.seo 	 00270 
C 	 00277 
C 	ME = 1 IF PTIXPOPg2F) IS 01512LE 	 00270 
C 	 . 0 CTHERW15E 	 00275 
C 	'n21.11111111 CALLS TC SET LP VISIBL ... 	 00280 
C 	1) CALL vssiessxsos,xsox,$) 	 00281 
C 	I) CALL VIS1BL(YL.28ASE,ZPOG,11,21 	 10282 
C 	2) CALL VISIBL(R.TKETA.P11.1CLP11,3) 	 00282 
C 	4) CALL VISIBLIXCDOC.2CgIC L K LLL 42 	 00214 
C 	TKE ARRAY 2 MUST BE CCKMCN 118 VISIBL AND MAINLINE. 	 00205 
C 	CN NORMAL CALLS TC VISIBL USE INC - 0 . 	 00282 
C 	X101,2L.OL . LCWER LEFT 210 OFFS RT CORNERS CF GRID IN CALA LbIT 	00207 
C 	Z(1...NX,I...NY) . HOTS CF PIS CN GRID. 	UNDEFINED PIS . 10..35) 	00288 
C 	CROMETAFFR/2 = FCCAL FT VECTCR. 	 oozes 
C 	occocac, = BASE PT CF FCCAL FT OCCUR. 	 00291 
C 	213192 . BASE LEVEL OF THE SCENE BEING VIEWEC. 	 00291 
C 	ZFAG c SCALING FACTOR CF 2 ABOUT 26. 	 00292 
C 	 00293 

CCMPCN 2(5000) 	 00294 
DIMENSION INTZ(2,50,50) 	 00295 
ECUIVALENCE(2(1).1122(1)) 	 00290 
IF(I56.1)10,2100.5 	 00297 

5 	IF(110.3)2200.3300.3400 	 00298 
C 	 00299 
C 	INITIALIZE 	 00300 
C 	 00301 
10 	LEEIC = 0 	 00302 

L0BCV . 0 	 00302 
XFF = XF.1 , 	 00304 
OFF . TF-OP 	 00305 
ZPF . 2F-2P 	 00201 

C 	 00307 
C 	CKEC4 IF VISIBILITY ALREACY 0ETERVINED. 	 00308 
C 	  00309 
C 	 00210 

IF)1522..199)15.35.15 	 00311 
15 	XX.(XP-.X11/0X 	 00312 

I.X)o1.5 	 00312 
DELX.ABSCXX../.1) 	 00214 
IFUEL2fl01220,20,35 	 00315 

20 	11=1OF111/01 	 0031E 
J.YO.1.5 	 00317 
DELT=ABS(TT.r .01) 	 00316 
IFICELYn01)25.25,35 	 00315 

25 	21J.21111.0 	 00320 
1F(11.1.4)1030.30,28 	 00321 

20 	21J.22ASE 	 00322 
30 	DEL2.ABS(ZI.P.ZP) 	 00323 

IFUELZ2INC)32,32.25 	 00324 
32 	ISEE=INTZ(2.I,J)-(IMTZ(2,I,J)/2)•2 	 00325 

ISEE.TABSIISEE) 	 00320 
RETLRN 	 00327 

35 	ISEE.0 	 00328 
C 	 00329 
C 	INTERSECTIONS WITH LINES X.001$1. 	FIRST GET ENO POINTS. 	 00330 
C 	  00331 
C 	 00332 

XXII.XF 	 00332 
XX1L.XF 	 00334 
IF(OFF)40,50,40 	 00335 
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40 X1Y1.1Ps(TS-TPI•XPF/7if 60336 
XTTL•1F•(TL-1P1•XPF/YFF 00337 

50 DUFF/20.400,60 10310 
C 10339 
60 IA • 	(AP-818/12 • 1.99 1134C 

09000 • Af00108111.1/117 10341 
xe • 	AN101111,XF.A1800) C1141 
10 • CI6-011/0A • 1.01 CO243 
GE 11 00 C1344 

C 00345 
70 16 • CAP-111/18 • 1.01 C1346 

00010 • Arifi100811. 	 00347 
NA • Ap401111,1FOMPIII 01340 
10 * 	4111-117/01 • 1.99 60349 

80 10(18-10)400,90,90 1035C 
C 11351 
C CNECA EACP POINT FOR 0000E co Hee,. LINE Cf VISIC, C1350 
C 60353 
90 OC 290 /.111,18 13354 

XI. XS• 0X•(1-1) £1355 
TI. fp • IXI-XPI•TPF/OFF 10391 
F.7 . 	ITI-111/01s1.0 6:257 
4=F...5116(.010W) 01251 
J.16010(.1.11 10295 
J=111001.3,11811 1:211 
FFAC•FJ-J CC361 

C CC360 
2LINE • 2F • ZPF•(X7-XF)/IFf 11302 
IFOOS(XI-AP1/01-.01,91.108.108 03364 

91 15601.1 • IFIXISIGN(1.1.AFF)) 00311 
92 If((1517.0-1),II5Ch0-881)94.94.350 1/26( 
94 Z1E21=20051 602E7 

IFI2(I0).2(Ip1.1)010196.100.100 £0200 
96 IF(1(I3C.C..11#21I500,4.1/.42.010/98,100.100 66304 
90 2TE51.2(1..17.11.-FRAC).211..1•11•FRAC 66376 
100 IFIAESIZLINE-ZTEST)-23401 390, 200.102 00371 
102 1211110E212011 200, 350, 190 66271 

108 CCNI1KLE CC27: 
1211(I,J1.2(I,J1P1)OIG)116,189,180 00374 

110 ZSUFF • Z(O.J)•(1.-FOAL) 	4211..•1)•FRAC 11370 
IF(005(2LINE-2SURF3-2101) 160.1E0.130 CCM 

130 IFl3LINE-2SURF1150.160,140 00377 
140 LOBCV • 1 10211 

GC IC 160 00175 
190 1021C • 1 C0306 
160 IF01111.11n 198//120.120,110 66201 
170 I21211 ))))) 2111..1.1/ n 220161115,180,180 G0161 
129 /EMI ****** 211.1..1.11.92EIG/300,180,100 00303 
180 IP010502LINE-28A5E)-2IN6)200,300,189 00304 
185 zeezezNe-ceescee00000,190 cezee 
190 118CV • 1 cezee 

GC 10 300 0020? 
200 1221C • 1 cezee 
300 IF(LOELMASCV-1)350.250,2000 CUES 
350 CCNIINLE 11391 
400 CCNIILLE 00391 
C 003.92 
C INTERSECTIONS UM LINES 5.C1051. 	FIRST GET ENO F0IN15. 01292 
R.... 01394 
C 00355 

YTXS•TP 01396 
1,11.1F GOUT 
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27070710040,11350,1040 	 00290 
1040 9920 • OP • (XL-XP1•YFF/XFF 	 00399 

VIOL • OP • (XL-XF1•YPF/XFF 	 00400 
1050 POPE/ 1070,1400,1000 	 00401 
C 	 00402 
1060 JA• IYF-411/OT .1.99 	 00403 

YYNAX.SPAOILYVII TTTTTT I 	 00404 
YE • APINITYL,TFOTBFAI 	 00405 
JE • (0•011/OY • 1.01 	 00406 
GC IC 1080 	 00407 

C 	 00400 
1070 JE • (YP-Y1)/OT • 1.01 	 00405 

YVNIN • A71811750 lllllll 	 00410 
VA a APA01(71.7F.VIFIVI 	 00411 
JA • (V8-511/0Y •1.99 	 00412 

1080 IF(.8-JA)1400,1090,1090 	 00413 
C 	 00414 
C 	LCOP AT EACH POW 10 SEE IF IT IS ABOVE CR BELO LINE CF 1115ICA. 	00410 
C 	 00416 
1090 OC 1350 J.JA.JB 	 00417 

74.11 • 0Y•IJ-1) 	 00418 
XJ. OP • (7.1•TWOPF/TFF 	 00415 
FI • (XJ-SIUDO•1.0 	 00420 
PFI.SIGN(.01.0FF) 	 00421 
2. 7A00(1,1) 	 00422 
I. 5140(00401111 	 00423 
FFAC • F1-I 	 00424 

C 	 00425 
2LI5E • OF • OFF • (Yr7F1/YPF 	 00421 
IFIABSIYJ-VP1/0Y-.0111091,1100,1108 	 00427 

1091 JSCFC.J • IFIATSIGNI1.104F11 	 00428 
1092 IFIIJSCNO-1)•lJSCN0•NX)11094,1004,1350 	 00429 
1094 ZIEST.ZBASE 	 00430 

1F(2(1,04211.1 ,J).01001C96.1100,1100 	 00431 
1096 IF(ZII,JSCNO)•2(1.1,J5t101•F2•BIG11090.1100,1100 	 00432 
1098 ZIEST.1111,41•11.•FR1CI*211•1,0•FRAC 	 00432 
1100 IF(/ESIZLINE•ZIEST).01NC11350,1350,1102 	 00434 
1102 IF(2LSNE-2TEST11200.1350.1190 	 00425 
1108 CCNIINLE 	 00432 

IF(211.J/42(I41..11•0101110.1180,1100 	 00437 
1110 ZSUFF 	Z(I,J1•(1.-FOAL) 421I.I.J)*FRAC 	 00430 

IF(/B512LINE-ZSURF)-21NC)11E0,1160,1130 	 00435 
1130 IFl2l2NE-ZSURF)1150.1160,1140 	 00440 
1140 LABLV - 1 	 00441 

GC 10 1160 	 00442 
1150 LEELC • 1 	 00443 
1160 IF(1J•11•(J-NT101110.0100,1170 	 00444 
1170 IFIO(I.J•1/+ZITI1,J•1).422101175,1180.1180 	 00445 
1175 IF(2(I,J*11.Z(I.1,J•11•FZEI611300,1180,1180 	 00446 
1180 IFIlOSIOLINE•ZBASE)•211401300,1300,1185 	 00447 
1185 IFl2LINE-ZBASE)1200.1300,1150 	 00445 
1190 LABCV • 1 	 00445 

GC IC 1300 	 00450 
1200 LEELC • 1 	 00451 
1300 IF(LBELC.LA80V-1) 135061360,2000 	 00492 
1350 CONTINUE 	 00452 
1400 IEEE • 1 	 00454 
2000 FEILRN 	 00455 
C 	 00450 
C 	 00457 
C 	/1411AL SET UP CF ROUTINE VI51E0. 	 00450 
C 	  00459 



C 	 00460 
3800 II. OP 	 00461 

VI. VP 	 00461 
XL. tP 	 00463 
Wm HEE 	 00464 
Mtn 	 00466 

C 	 00466 
3100 IL • OP 	 80467 

26868 • OP 	 00466 
ZPAG • OP 	 00466 
or • 16E1 	 C0475 
PITLoN 	 00471 

C 	 00411 
3300 17. op 	 00471 

71.676 • TO 	 00474 
Pht • IP 	 00476 
OMAN 	 00474 

C 	 00477 
3400 x0. OP 	 00470 

VC. VP 	 00474 
1C. 2P 	 00400 

C 	 00481 
LF.3 	 00488 
P3 • 3.14199E6 	 00402 
06 • .9139 	 00484 
72.1.0 	 00486 
P8.1.0 	 00406 
1, 101008.116 	 00407 
k0p1.NO-1 	 00480 
NV111047-1 	 80489 
00 • 101-011/0091 	 00490 
DI • 161-611/66151 	 00491 
Ipla • INETA.p1,180. 	 00490 
Phil • POI*P1/180. 	 00491 
OF • LC • P.SINIPPRIMAS 	 00494 
111.0 • 04CC5(PHR) 	 00495 
OF • 01O.0051tH91 4 MC 	 0049E 
OF • RFC.EINITHRI • VC 	 00497 

C 	 00496 
telweAst 	 00492 
2763•101151 	 00500 
DC 2500 I .1110 	 60501 
DC 2500 J .1,50 	 C0501 
IFI 2119.10..0111 4490925000900 	 60502 

3490 Mt. a APINI(211121,17110 	 00504 
2F111 • APAX11211,110FAX/ 	 00504 

3500 CCNIIKbE 	 00501 
26015E • 2000.2010. 	 00507 
ZINC • ZRANGE..0001 	 0050E 

C 	 00505 
011196 	 00510 
ENO 	 80410 

POOGRAP 400I001E5 

00053 	BIG 
00033 	SELO 
00046 	DELI 
00057 	DIU 
00026 	0) 
E0044 	CV 
00135 	70 

00045 	J 
00141 	JA 
00154 	JE 
00170 	JSENC 
00004 	LAOCV 
0000. 	LVELL 
00210 	LP 

0012/ 	ROO 
00176 	11116 
00203 	IAA 
00004 	XI 
00110 	XA 
000? 	XO 
00202 	IC 

00064 	6091 	 00140 	TOOL 
60019 	0)91 	 00099 	26061 
00041 	VI 	 00206 	IC 
00157 	02 	 00017 	27 
10150 	VI 	 00060 	212 
80104 	IC 	 00061 	ZINC 
00013 	IF 	 00125 	iLINE 



00141 	FIBIG 
C0165 	71 
00120 	74 
00123 	FFAC 
C0032 	I 
00074 	IA 
00105 	10 
00131 	1600 

COMMON VARIABLES 

00000 	1102 

00132 
0010 
00171 
00122 
00200 
00229 
00212 
00174 

00000 

NF 
6151 
NV 
011 
Phi 
PhI 
PI 
0 

2 

00001 
00112 
00163 
0001 
00009 
00022 
00079 
00106 

0 
01 
X4 
XL 
XFF 
XX 
XXMAX 
000 

00114 
00161 
00070 
00011 
60037 
00150 
00159 
00141 

71 
74 
0 
VFF 
75 
100 
MIA 
101 

00172 
00233 
00231 
00015 
00235 
00137 
00133 

ZMAS 
ZMAX 
ZMIN 
ZPF 
211098 
ZSURF 
ZTEST 

STATEMENT ',UMBERS 

5 00321 70 00547 130 01015 400 01111 1100 01374 1190 01523 
10 00326 80 00574 140 01022 1040 01130 1100 01405 1200 01926 
11 00250 90 0001 150 01025 1050 01144 me 01412 1300 01630 
20 0007 91 00671 160 01027 1060 01190 1110 01422 0350 01536 
OS 00426 92 00700 170 01040 1070 011/6 1120 01444 1400 01146 
28 00436 94 00712 179 01047 1040 01243 1140 01491 2000 01590 
30 00440 98 0004 180 01056 1090 01030 1150 01454 3100 01551 
32 00452 98 00734 109 01067 1091 01310 110 01466 3200 0102 
35 00467 100 C0745 190 0074 1092 01331 1110 0140 3300 01573 
40 00001 102 0070 200 0100 1094 01242 1170 01471 3400 01602 
50 00919 108 007E2 300 01101 100 01393 1100 01900 3490 01717 
60 0001 110 0070 350 0110 ICSO 01262 1109 01916 3500 01735 

FORTRAN CIAGNCSTIC RESLLIS FCR 	vIsIet. 

NULL 6TATEMENI 00E0 
1092 	92 

111010 	F 	02074 0 	11610 0 	00000 
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HS ?CAM% 14.0)/PSCS 	 acioelri 

SLBRCLIINE ZGRID(20X.N101,11.11X.C7.XP.IF.2F.hwCATINwRE ))))) 	00512 
C 	SET! LP SCUARE GRID FCR CGNICLSING . GIVEN ARBITRARILY FLACEC 	66512 
C 	OATH ((GIMES. LAPLACE INIERPCLAITEN IS USED. 	 60514 
C 	',FE METHCC USED HERE WAS LIFTEC CIRECTLY FRCP NOTES LEFT BY 	 COSTS 
C 	MR IAN CRAIN FCRMERLY KITH THE CCFP.SCIENCE DIV. 	 0051E 
C 	INFO CA RELAXATICh SCLk CF LAPLACE EON SUFFLIEC BY CR T PLAIT. 	00517 
C 	FCR1R0N II 	OCEANOGRAFIII/EHR 	CEC/66 	JC7 	 C0510 
C 	 00515 
C 	Z • 2C ARRAS OF NETS IC EE SET LF. PCIETS CUISICE REG/CA TC BE 	LOUSE 
C 	CCNICUREO SMCBLC BE INITIALIZEC IC 10••35 . SCI MIGHT SET THE 	00521 
C 	REST CF 2 10 0.0 . 	 C0522 
C 	NAtAY . MAX SUBSCRIPTS CF 2 10 X ANC V DIRECTIChS e 	 06522 
C 	01.51 a CC0R0INATE5 CF 2(1.1) 	 C0524 
C 	OXIDEY 4. X AND V INCREPENIS . 	 GC525 
C 	XFOF,ZP a  ARRAYS GIVING FCSITICA ANC HGT CF EACH DATA FLINT. 	00521 
C 	M • SIZE CF ARRAYS XFOP SEC 2F . ' 	 10527 
C 	 0052e 
C 	MCDIFICATICN FEB/69 IC CET SOCCUER RESULTS A FCRI/ON CR THE 	CT524 
C 	REAP EON CAS AMC IC THE LAPLACE EC% GIVING 	 GC521 
C 	CELTA2X12)•DELTA2Y(2) — X(DELIA4X12)*CELTA41(2)) • 0 a 	 CA521 
C 	K.0 GIVES PURE LAPLACE SCLUTICA. imINF. GIVES FLEE SPLINE SCLLTIC 	00521 
C 	CABIN = X = APCLNT CF SPLINE ECA (BETWEEN C ANC INF.) 	 CO93: 
C 	RELAX% = RELAX FARAH I (BETWEEN 1. PAO 2.) NC7 LSEC 	 GC624 
C 	 COSTS 
C 	  0052e 
C 	 £0517 

DIMENSION 2(50.2) 	 CC52e 
DIMENSION IMNEk(101) 	 Gloss 
DIMENSION XP(21.0(2).20121 	 CA546 
LF.2 	 CC541 
NFITE(LP.10) 	 00542 

10 	FCRVAT(//, 170 SUBROUTINE ZGRID / 1 	 00542 
N5NGa20 	 00544 
P2.2.1415926 	 00545 
BIG..9E35 	 MEE 
CAT•CATIN 	 00547 

C 	 CC54e 
C 	GET 21315E WHICH WILL FAKE ALL 2F VALUES FCEITIVE EI AT LEAST 	 60544 
C 	.2512MAX2MIN) AND FILL IA GAZE WITH ZEROS. 	 C055C 
C•••• 	  00551 
C 	 00552 

2PIN.2F(1) 	 C0552 
2M11122F(1) 	 00554 
CC 20 0.20 	 C0555 
IF(ZP(R)-ZMAX)14.14.11 	 00556 

12 	2191X=2P(K) 	 00557 
14 	IF(ZP(R)-ZMIN)16.20.20 	 0055e 
16 	ZPIF•ZP(R) 	 00555 
20 	CCNTINUE 	 £0561 

ZRANGE.ZMOX-2MIN 	 00561 
ZEA2E.ZNINC.25•ZRANGE 	 005E2 
ZLL.ZBASE•2MAX 	 005E2 
ZLL20•ZUL•20. 	 00514 

• ZLL400.ZUL1400. 	 C05E5 
EIC 40 I.101X 	 60561 
CC 40 J=101' 	 C65E7 
IF(2(LJ)-BI6)30.40.40 	 LOSER 

30 	ZTIgoll.0. 	 GASES 
40 CCOINUE 	 00570 
C 	 00571 
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C 
C 
C 
C 	 
C 

AFFIN EACH POINT ZP IC NEAREST GRID PT. TARE AVG IF MORE IDA* 
ODE DEAR FT. 	ACO WISE PLUS 10.2FAAGE ANG NAVE MEGAII8E. 
11111ALL7 SET EACH WDSET GRID FT IC VALUE CF DEAREST OM FT 

00572 
00572 
00574 
00575 
00576 

DC 210 621,N 00577 
1=17F16/81//0241.5 00571 
IF(1•11.2.1.41/70,70 $60 00571 

60 J.I7F110.11//07.1.5 00580 
IFC..1414.1J/170,70.90 00581 

70 14112(LP001 6.0481.VPIK) JI2FINI 00582 
80 EC/H.6211X 29HP0161 CUT CF RAAGE 141 101.2 • 15,3215.4) 0050: 

GC IC 110 00584 
90 IFT2(1,.1)ZUL400/100,110.110 00565 
100 2(I,J)=2(1,J).2F11042EASEA24120 00506 
110 CChlINUE 00507 
C 00586 

AFG.0 00585 
DC 150 1.1,52 00590 
VC 	150 .1.1,111 00591 
IF1211,9-0I61130,150.150 00592 

130 41.1.2(I,J)/20120 00592 
IFI4IJ/145,145,140 00594 

140 ZI1.47.2CI 1.11/D1.021.120 -10.'ZFAIGE 00595 
GC 1C 150 00596 

145 21I,1)=1.635 00557 
NEG.p.FG.1 00590 
CCNIIDUE 00599 t so 

00600 
DC 159 ITEAalosAN0 00501 
14E4.0 00602 
GC 157 1.1,80 00603 
CC 197 .1.1,NY 00604 
IF1211,J/481G/152,192.192 00505 

152 IFf.,1)161,162,153 00605 
153 1F1.7hE41154.154,162 00607 
154 ZIJD.ABS(21I,J1/1 00608 

IF12104•81G/195,162,162 00605 
162 IF11.1/172,172.161 00610 
163 IF11740810/164,164 0172 00611 
164 23J1•1051211..1,01 80612 

IF171./1,8167195.172.172 00612 
172 1E1.1.41/173,182,182 00514 
173 ZIJ4=ADS(211.J.1/) 00615 

IFI2IJK.810195.182,152 00616 
182 1E11,471163 9192.192 00617 
103 21.11.18512(1.1. 1.11) 00615 

IFI21X,616/195.192.192 00615 
192 IPNEDIJ1=0 00620 

4PNE4.0 00621 
GC IC 197 00621 

195 IFNEU1J1121 0062: 
JPNEI1.1 00624 
21I..1)=ZIJN 00525 
NKE4=ANEV41 00626 

197 CEN11616 00627 
IFONEN12000200.199 00626 

199 CCNTINUE 00629 
200 CLAUDIA 00630 

CC 202 I.1,61 00631 
DC 202 .1.1,01 00632 
1162=ADS1211,01 00633 



-47— 

1F(082-0161202,201,201 	 00E34 
201 211,0.1182 	 00E35 
202 CCNTIE02 	 00E2E 
C 	 00E27 
C 	IPPFCVE TIE NON-OATH FCINTS 81 OFFLTI14 POUT CVEF-0ELAXA1ICN 	00035 
C 	USIOG ICE LAPLACE-SPLIkE SCIATICA MOORES PETFOC IS USLC1 	 00E35 
C 	  COE40 

0221.52.2111N4SE 	 00E41 
REIJX.1.0 	 00E42 
EFS..01 	 C0E42 
ITMOY=100 	 00144 
CC 2100 ITER.1,IIPAO 	 CCE45 
021176.0. 	 00E4E 
02020.0. 	 COE47 
CC 2000 0=1.712 	 COEit 
CC 2000 J.100 	 CCE45 
200.211,0 	 00150 
IF0200-000/205,2000,2800 	 00151 

205 IF(20012000,208,208 	 00E52 
208 520.0. 	 C0E52 

2SUP.O. 	 00E54 
C 	 00155 
600 IF.I 	 00050 

15(1.-1)570,570.510 	 00E51 
910 274./em11-1.41I 	 C0E55 

1512110-81G)530.570,570 	 00E55 
530 05.2 	 00E20 

962.141.1.. ' 	 C0EE1 
ZE0P.2SUM.2111 	 C0EE2 
IFII-2/570.570,940 	 C0E62 

540 2160.48115(21I-2,00 	 000E4 
IM1PM-8161560,570,970 	 00E55 

560 11162a4GT.007 	 0066E 
2567.2SUff-CAT.(22217-2.4211,) 	 006(47 

970 IF152.40700,700,580 	 MEE 
580 21P4825110141,J)/ 	 00E65 

IF(2IF,8I0)600.700.700 	 00670 
600 M6'1456141. 	 00671 

251041516042/1, 	 00672 
M171620,620.610 	 00672 

610 GG2.1191.40.C5T 	 00E74 
2SUP*ZSUM42.4CAT•12194ZIP, 	 00675 

620 IF(MX-1-I)700,700,630 	 0067E 
630 ZIPF=A8512(04 . 211J)) 	 00677 

IFUIPP-8167650,700,700 	 00672 
650 MG2.561.6AT 	 00675 

ZSUP.2SUM-CAY.IZIPP-2.•2IF) 	 mac 
700 CENTIME 	 00E01 
C 	 00682 
1600 amC 	 00E81 

IF(J..1)1570.1970,1910 	 00684 
1510 2014055(210,J..1)7 	 00605 

12(2.19..816)1530.1570.1670 	 vim 
1530 JP,.1 	 00087 

1162.11674,1. 	 ome 
260.2SUMEZJA 	 00E85 
/7(4-2)1570,1570,1540 	 00690 

1540 2.197.8861211.J-211 	 00691 
IF(2.196-BIG)1500,2970.1570 	 00692 

1560 11162411GT*030 	 00693 
2SUF.2SUR-CAT.,(ZJON-2.02JP) 	 00694 

1570 IF(141.4)1700,1700,1980 	 00655 



1960 2JP.A0S(21I.J.111 00696 
00123P-0IG)1600.1700.1700 00697 

1600 6GTA6GTY1e 00694 
ZSUP.ZSUMYZJF 00699 
IF/4411620,1620,1610 00700 

1610 MGIOIGT.40CAV 00701 
ZSUP.ZSUM.2.•04Y•(ZJP4ZJP1 00702 

1620 IF(6Y-1-J117O0.1700.1630 00702 
1630 2OPF.48112(1,J.211 00704 

IF(1JPF-02011600.1700.1700 00705 
1690 N9TY4GI.042 00704 

ZSUPY2EUMCAYPIZJFP.20.24F1 00707 
1700 CONTINUE 00700 
C 00709 

02.1SUMiNGT.200 00710 
02RPS.0ZRPS•02•0Z COM 
021142.264811480(021,02600) 00712 
Z(I.JI.Z00.02•RELA0 00713 

2800 CONTINUE 00714 
6250S.2101102063/9001 00715 
RTRP3.020PS/0ZRPSF 00711 
02121440.02006 00717 
OZMAFFhOZPAX/ZNANGE 00716 
NFITEILF,2090/ 	ITER,RELAX,RIRMS002642, 00719 

2090 FM/2115,4N 	609.4, 7M 	500I.09.8, 199 	EIMAR/ZRANGEA 090 / 00720 
IP(1TER-20•(ITER/20))2100.2060.2100 00701 

ono NChFIRMS.1. 00722 
1000ELAX0,R1000112065,2000,2060 00722 

2069 IFIFIRPS,999 12070.2100.2100 00724 
2070 TPY.0PTRMS+RELAX-1.)/RECAP 00725 

RTJSC.TPY•TFY/RTRMS 00720 
000.1. ,5657(1.-R1JS01 00727 
NCh2.10214 00724 

2060 CONTINUE 00721 
RELAX.NC-.20•(2.-NC) 00730 
IF/ 	CZMARF/11.412RMSY4F212120110120.2100 00731 

2100 CONTIME 00722 
2120 CONTINUE span 
C 00734 
C 	 00735 

00 2900 L1.62 00736 
OC 2800 J.102 00737 
IF(III.J)-00012400,2502,2002 00736 

2400 22I.JI.ABSI2II.J11.29ASE•10.•ZR46GE 00739 
2900 CONTINUE 00740 

RITLRN 00741 
ENO 00742 

PROGRAM YARIABLES 

00279 AEZ 00292 I 00263 013 Qom 1401 00346 830 
00217 BIG 00324 /P 00271 NNEN 00316 200 00390 UM,  
00221 CRY 00040 IPhEM 00161 FOG 00226 20106 00229 MX 
00370 DEN 00270 ITER 00207 MING 00272 21.24 00223 ZMIN 
00392 OI 00311 MAX 00213 PI 00305 ZIP 00232 ZRANGE 
00314 OIMAX 00252 J 00:03 RELAX maa Z1PP 00322 ZSUIS 
00356 
00312 

02144X0 
DIRMS 

00341 
00272 

JO 
onea 

00366 
00254 

RIJSO 
RUMS 

00233 
ma? 

210 
ZIFF 

00240 
00244 

ZUL 
20120 

open 
00307 

OIRMSF 
EF3 

00227 
00205 LP 

00364 
aoaao 

TOY 
NO 

00242 
00244 

/JP 
2.40 

00250 ZUL400 

STATEMENT 9U08ENS 



10 00000 110 	00662 173 01003 810 01215 700 01452 1650 01620 
12 00465 130 	00706 182 01066 610 01174 1500 01413 1700 01640 
14 00470 140 	0071/ 003 01073 830 01307 1510 01462 2000 
16 00476 140 	00731 112 02106 540 01384 1030 01470 2050 00023 
20 00501 100 	00740 199 01114 560 01331 1540 01518 2060 01750 
30 00943 162 	00779 197 01127 570 01302 MO 01915 2065 01161 
40 00146 103 	11002 199 01152 SOO 01357 1570 01540 2070 01716 
60 00106 154 	01001 200 01161 600 01372 1980 01540 2080 02011 
10 00625 162 	01021 201 01201 610 01404 SCOO 01510 2100 02032 
00 00007 163 	01026 202 01204 610 01416 1110 01872 2120 02041 
10 00145 164 	01032 209 01259 630 01424 MO 01604 2400 02054 

100 90153 171 	01041 200 01161 050 01437 1630 01612 2500 02010 

7OMAN 01008C0120 00001.15 909 20610 

NULL STATEMENT 90900111 
1500 	SOO 

MID 	I 	02302 C 	00000 0 	00000 



0 
• 0 

C 

ME !CRUM% (4.0)/P8CS 	 30/08/71 

SLORCUTIN4 SMOOTHIZOVONYOSM) 
00004 ARRAY III,J1.1.104 P .7.1,44 	APO 40 7.0,402.3 ... 
LAPLACIAN SMOOTHING 18 APPLIED 10 2 NEM TIF65 BY MEANS CF 146 
OPERATION 2.2 • .29.(44124,75,20.2%)•27 	• 

00743 
00744 
00744 
00746 

C THE MEP IS ALTERNATELY EN IC NE AND NE IC Sh. 00747 
C 210 AND 217 ARE 0110700 TC 60 264C At EMS 00740 
C UNUSEC POINTS IN 2 SFCLLO BE .06. 10••36 . 00749 
0 CCEANCGRAPH4 ERR 	COT/69 	VORSICN NO. 2 IMPS0400 EDGING 00750 

DIMENSION 2050,0) 00791 
LP.: 00750 
NRIIEILP,101 00753 

10 FCRFAT(/// 18N SUBROUTINE SMCCII. / 	7 00754 
IFINS7004000400,20 00795 

20 BIG=.9039 00759 
R..49/4. 00757 
CC 230 IT*1,400 00798 
ITOC6.IT-(IT/2)•2 00799 
DC 300 II.1.N0 00760 
1*1100011.(1•140001,(10#1711) 00781 
IINIP.II-1)•INI-I) 00760 
DC 300 JJ*104 00783 
4.11000.44,10—IT0001•(10+1-JJ) 00764 
21.021I,J7 00764 
IF(ZIJ-800)210.210.300 00709 

210 0E42.0. 00787 
171117414230.230,219 00788 

219 DEL24.1(1•100.2 lllll 0•21J•21J 00780 
IFICEL21-BIG)220.230.230 00710 

220 0042402429 00771 
230 IFFIJ•17•(04•J))2500290,229 00772 
239 00424.2(1,J•1)•2(I lllll •21J•21J 00773 

IFICEL2Y-010)240,290.290 00774 
240 DELOBOEL2.02424 00770 
250 2(I.J)•2IJ•0EL2•8 00776 
300 0001INUE 00717 
330 CCNI1NUE 00770 
400 REUSE 00774 

EEO oom 

PROGRAM VARIABLES 

00013• 	DIG 
00041 	DILI 
00043 	01429 

00045 	00500 
00030 	1 
00027 	IS 

00131 IMF 
00023 	IT 
00029 	17000 

00033 	J 
	

00021 	R 
00032 	JJ 
	

00034 	214 
00007 	LP 

STATENENI NUMBERS 

10 00000 
	

210 00201 	 220 00220 
	

236 oom 	ISO oma 	830 00276 
20 00106 
	

219 00207 	 230 00024 
	

240 00200 
	

300 00260 	400 00304 

FORTRAN GIAGNCSIIC RES4416 FOR 	MOTH 

SMCCIM 	F 	00360 "C 	00000 0 	00000 
NO IMPS 



NS FCRTRAA (4.01M08 	 30/08071 

SLBAMINE XLINESIIIN1047001.71011071028ASEASPC) 	 00188 
C 	 00781 
C 	DOA* LINES ALONG THE SURFACE Ih 0 0IRECIIC9. 	 00783 
C 	 00704 

01006800N 0050.21 	 00785 
LP•3 	 00186 
6001110,1050) 	 00707 

1050 FCRPAT1/// ION SUBVICL1191 SLIM I) 	 00700 
NXMI.NX•1 	 00709 
0.591.65.1 	 00790 
DX •1X8-011/8091 	 00798 
CV •17L•Y13/NYM1 	 00791 
83G • 69E35 	 00193 
JCDC • 0 	 00794 
DC 1300 4.107.151.0 	 00799 
24 • Ti • 01•1J-11 	 00796 
JCDC • 1.4000 	 0079/ 
JEVEN .1.4000 	 00791 

C 	 00791 
CC 1300 II .10051 	 coeme 
I. .000•I1 • JEVE6•(60•1-1I1 	 00801 
/141 • I •J000.JEVEN 	 00802 
81 • 01 •0X•11-11 	 00803 
0601. I1•CMINX1.11 	 00804 
2I4 • 211,J1 	 00000 
0991 • 3111017141 	 00808 
11111-11 110001100,1140 	 00807 

1100 CALL FLOTFIXIOJaBA8E,131 	 00801 
37121J.DIG11120.1140,1140 	 00809 

1120 CALL FLOT91210.1,2/J,121 	 00810 
C 	 00811 
1140 11121J..81011180,1210,1210 	 00811 
1160 1112971.81011220,1190,1190 	 00013 
1190 CALL FLOMXI,VJ,20ASE,121 	 00014 
1210 CALL FLC151090TOJp180521,121 	 00810 

IF(3601-01811200.1230.1230 	 00818 
1220 CALL PLCTFIXNSTOJ,2971,111 	 00817 
C 	 00811 
1230 M11.1.40)1300,1290,1290 	 00819 
1250 1711471.0101260,1300.1300 	 00810 
1260 CALL PLOMXN.10J,10051,121 	 COM 
1300 CCNIINUE 	 00021 

011104 	 10823 
EAD 	 00014 

PROGRAV VARIABLES 

00022 	BIG 	 00031 	II 
00014 	DA 	 00034 	11101 
00016 	DI 	 00029 	J 
00033 1 	 00031 AM 

00024 	JC00 
00001 	LP 
00011 	6001 

00013 
10039 
00037 

AVNI 
01 
0001 

00021 	VJ 
00041 NJ 

• 00044 	001T 

STAIMAI 880BERS 

1050 00000 	1120 00243 
1100 00030 	1140 00291 

1160 00159 	MO 00801 
1190 00062 	11/0 00304 

1130 00312 	1260 00325 
1000 00310 	1300 00333 

1060089 0182.8(5110 RESLLIS FOR 	•1061S 
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XL/hE5 	F 	00431 C 	00000 0 	00000 
NO ERRCRS 



MS FORTRAN (4.0)/FSCS 	 3000E171 

00820 
00830 
00831 
00832 
00032 
00024 
00835 
cum 
00837 
00038 
00839 
00840 
08841 
00042 

C 	 00043 
DC 300 JJ • 1,0501 	 00044 
J • 10CD•JJ • IEVEN•IN5.1-44) 	 00845 
4681 • j • 1000 - IEVEN 	 00842 
54 • 51 • 0V•(J-11 	 00047 
VAXI • Ti • OT•IJNXT-1) 	 00048 
Z1J • 211,4) 	 00040 
2001 • 211,401111 	 coeso 

C 	 awns 
IF(•J-11100,100,140 	 00052 

100 	CALL FICIFIXIOJ,20151,131 	 00853 
15(214-810)120,140,140 	 00854 

120 	CALL PLCIFIXI,VJ,ZIJ,121 	 00895 	 1 
C 	 00852 
140 171214.4110160,210,210 	 00057 
160 II(2007-BIG)220,190,100 	 00050 
190 CALL FLCIFIXI05428212,12/ 	 twass 
210 	CALL FICIFIXIONX2020ASE,122 	 00060 

1513405-011)220,230,230 	 00001 
220 	CALL PL0IFIXWAX1.2212,12/ 	 00862 
C 	 00002 
230 0FIQJ.I.N5/300,250,250 	 00824 
290 	1F12501-8161 260,300,200 	 cieses 
260 	CALL FLOTFEXIONX1028050,121 	 00820 
300 CONIINUE 	 00127 

RERAN 	 00000 
END 	 00800 

PROGRAM VARIABLES 

00022 	010 
00014 	DA 
00016 	OV 
00026 	1 

00027 	11006 
00024 	ICC( 
00032 	J 
00032 	J4 

00034 	JNXT 
00007 	LP 
00011 	01101 

00010 	AVNI 
00030 	111 
00030 	74 

00037 	INXI 
00041 	ZIJ 
00044 	0001 

SUBROUTINE ILINES(2,101,00, 	,X2,12,1BASEASPCI 	 00829 
00022 

C 	DEAN LINES ALONG SURFACE IN V 010ECTION 	 00827 
C 

	

	 00820 
DIMENSION 2150,21 
LF.2 
NRITEILF0501 

NO 	FCRPAII//i 1811 SUBRCUIINE SLINGS 00 
NXMO NX-1 
NM. NT-1 
00 • IXL-X11/0151 
DV • III:III/NM 
BIG • .9E35 
1002 • 0 
DC 300 I .1,11X,LSAC 
ICDC • 1-1000 
IEVEN• 1.1000 
XI • X1 • 00•(I-11 

STA1011101 ILMBIRS 

50 00000 • 120 00243 
100 00230 	 140 00251  

120 00256 	 210 0001 
100 	00223 	 110 	00304  

130 00312 	 260 00326 
250 00310 	 300 00333 

5001080 OIAGNCSIIC NESLLIS ICS 	ILIAIS 
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VLIhES 	F 	00431 C 	00000 0 	00000 
NO ERRCRS 
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RS FC0168$ (4.0)/PSCS 	 210/01/71 

SLOACUTINE BLINESCIski.M1.21 	 201 	 00870 
C 	PLOTS 00800600 CAVIL BASE MAD 111IFICLI5 VERTICAL LIVES. 	 60871 
C 	 00072 

DIMEASION 2(50.2) 	 00872 
LF92 	 00874 
IIRETEILP•103 	 00875 

10 	FCR lllllllll N SLEIROUIINE ELMS /) 	 00071 
8I8I.00 n1 	 C0877 
618196991 	 00878 
D19(1L981)/0A01 	 CMS 
619(71,71)/6161 	 cceec 
6I69.9235 	 cceec 
F2.2.0 	 caeca 
F291.0 	 cceea 
TICEI69729DIG 	 60884 

C 	 00881 
C 	RATA LCCP OVER ALL PCIATS CF EPIC. 	 CCM 
C9 	 44.44444..44. 	 cceee 
C 	 00080 

DC 400 I110411 	 cceas 
CC 400 .1.191.07,11 	 CCBSC 
J.J. 	 00851 
IFCI•291I/2))80,70,80 	 £0852 

70 .14149/.1 	 COM 
en CONTINUE 	 00804 

X19)1.01(9(I n 11 	 CCM 
1.1911.61014.1) 	 00801 
20092(1,J) 	 C0057 
20192(I.J11) 	 C6850 
211921141,J911 	 MISS 
2109Z(IF1.J) 	 CCM 

C 	 ccscc 
100 iecaco.al—excacee,ccoacc 	 CCM 
102 IF (Tn 1)104,108,104 	 00502 
104 IFUCI91.012(191,J91) n INC616)116.101.108 	 00004 
106 IF(21092119TWOO/G)111,110.108 	 CCM 
108 	CALL FLCTFCII.T.1.26,121 	 CCSOE 

CALL PLCTF(XI,TJACV.21,12) 	 00007 
C 	 00001 
110 IF(20042109612)112.120.120 	 COSH 
112 IF (v91)114,118,114 	 C0010 
114 IFC2(1,J91)+Z(I414.191)9INC610111,111.116 	 00511 
116 IFC201.2119TACRIG)120.12011118 	 00512 
118 CALL FLCTF (XI.V.),28,13) 	 00012 

CALL PLCTF(X.OA.V.I.21.12) 	 00514 
C 	 £0515 
120 IF(F291.5)140.140,121 	 06011 
C 	 CM/ 
121 IF(20012119016)122,13C,13C 	 06518 
122 IF(210/2019010)130.124.124 	 CMS 
124 IF(210420192..6I6)121.126.120 	 C0520 
126 CALL ALCIF(XI,TJ,26.12) 	 C0521 

CALL FLOTF(XIAD lllll C1.26.12) 	 CCSIE 
C 	 00521 
130 IF121042019SIG)132.140,14C 	 00524 
132 IF(21012119010)1400134.124 	 60525 
134 IF(200.21192.9600)131.136,140 	 C0021 
136 CALL FLCIF(XI,V.001.21.13) 	 00027 

COLL PLOTF(CIADA.W.21.12) 	 60520 
C - 	 00020 



140 If11.6X61115001421190 	 00930 
142 1,1210,211-BI01144,150,194 	 00931 
144 	CALL FLCIFIXIOIX.T.1.21,131 	 00931 

CALL FLOIFIXISDX.V.001.20,12) 	 00933 
C 	 00934 
150 0F(.0.1111160,192.160 	 00935 
192 IF(001.21113101194,160.160 	 00931 
194 	CALI FLCTFIXIIIIJICY1140,131 	 cosa? 

CALL FLGIFIXDOX,VJ4CV,Z0,121 	 00930 
C 	 00939 
180 IF182-1.5)165,200,260 	 00940 
C 	 00941 
189 N1=0 	 00940 
210 IF1200-014)220,215,215 	 00943 
219 NL•4L41 	 00944 

10.141 	 00945 
JC0wI1 	 00941 

220 17(0019IG)230.225,229 	 00947 
229 1414.1141 	 • 	 00940 

IC.141 	 00940 
JC..., 	 00990 

230 1712118209240,239,239 	 00991 
239 NL.11./1 	 00952 

IVO 	 00993 
JC.., 	 00954 

240 IF(210-910)250,249.245 	 00995 
249 IIIL=AU41 	 00991 

1041 	 00957 
JC.J41 • 	 00998 

250 IFINU-11240,200,260 	 00999 
299 X1C.9140X•1IC-1) 	 00960 

YJC•Y140Y•IJC-1) 	 00961 
CALL FLCTIFIXIGOJ0,22 	.13) 	 00961 
CALL PLOTFIXIC,VJG,2120,J11,121 	 00960 

260 CCNIINUE 	 00964 
400 CCNIINLE 	 00969 

• PERON 	 00966 
ENO 	 00967 

FROWN UARIABLES 

00022 
00014 

BIG 
00 

00063 
00032 

IC 
J 

00081 
00011 

NU 
14711 

10040 
00015 

XI 
XIC 

00044 
00047 

200 
001 

00016 09 00064 JO 00013 4781 60042 9.. 00093 210 
00026 F2 00035 JJ 00032 TWOBIG 00067 114.0 00051 211 
00034 I 00007 LF 

OTATENENI AMMO 

10' 00000 108 	00302 121 00279 126 00465 110 WHOP 239 	00662 
70, 00020 110 	00321 122 00403 140 00907 165 00414 240 	00673 
60 00224 112 	00327 124 00411 141 00514 210 00816 245 	00700 

100 00252 114 	00334 126 00420 144 00922 219 00623 290 	00712 
102• 00060 116 	00342 130 00442 190 00547 110 00626 285 	00717 
104 00269 110 	00391 132 00450 150 00594 025 00643 260 	00752 
106 00274 120 	00370 134 00498 194 00562 130 00195 400 	'00783 

FORTRAN OIAGNCETIC RESULTS FOR 	eLnas 
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NULL STATEMENT 14A0ERS 
210 	 100 

eLinEs 	F 	01101 C 	00000 0 	00000 



-58— 

NS FCCISAN (4.01PPSCS 	 30/08/71 

SLUCUTINE CCN3C (2001,0111,X1014X,05,2LEVIDLABELIALEV,LSIl 	 00968 

	

C 	FECES MICROS CF *6801 2 CF 2-C FI0718E• 	 00989 

	

C 	PATIERKEO AFTER 0 OF CFICOGCCCINICER RCUTIFES ELIFFEIE0 EMT LLLLL • 00970 

	

C 	CCC-2100 	JC7 CCEOACGSAF147/EP0 	CEC/68 	 00971 

	

C 	 00972 

	

C 	INFLTS 	 60972 

	

C 	Z . ARRAY CF ROTS TO EE CCNICLFECORLST BE CIFENSICAED SAPE AS 	00974 

	

C 	 IL PAIN. PCIF72 kIERE 2 LFCEFINEC SMOLLC RE .68. 10..29 • 	00975 

	

C 	NX,t) . AC. OF PIS IN X API V CIRECTICNS. TIE 1ST SUB. IS X AND 	110978 

	

C 	CCES RIGHT . THE 214 IS V ANC GCES LFMAFC. 	 00977 

	

C 	X1,11 = CLODS. CF FT11,11 IN CATA LNITS 	 00970 

	

C 	C5,0 • X AND 1 SFACIAG It COTS LNITS 	 00975 

	

C 	ZLE11 m ARFAV OF CCNTCLF LEVELS. 	 MOE 

	

C 	LABEL • ARRAY OF INFO. CI LABELS TC GC CI CC117CURS. 	 C0981 

	

C 	 0,1,2,3 ... NLFBEF CF CIGITS AFTER CECINAL. 	 00982 

	

C 	 —1 SLPRESS CECIPAL CN CCATCLF LABELS. 	 £0902 

	

C 	 ,V. SLPRESS LAEELS CN CCNICURS. 	 00984 

	

C 	 NOTE... LABEL IC NCI IFFLEPENTED NESE 	 00585 

	

C 	SLEW = NC. OF CCNIOUF LEVELS. 	 00588 

	

C 	LSI • SPACING OF LABELS ALCNG CCNICIAS IN DOSES IRCUGPLV) 	 00987 

	

C 	 NOTE ... LSI IS NCI IPFLEPENTED hERE. 	 00988 

	

C 	PLOTS POST CE OFENEE AND CLCSEC EXTERNAL IC IPIS RCIAINE BY CALLS 	00589 

	

C 	OF TIE FORM ... 	 60990 

	

C 	CALL PLOTS(BLFFER,LENG7HALN) 	CFENS FLCT 	 00991 

	

C 	CALL PL0T(X SIGHT EDGE , 11.,2) • 	CLCSE FLCT 	 00992 

	

C 	CALL FLC7(0.0.,9591 	FINAL END CF FLOT TAFE 	 00992 

	

C 	 C0994 

	

C 	  00595 

	

C 	 00996 
DIMENSICK Z(50150) 	 00997 
CIMENSION ZLEV(2),LAEEL(2) 	 00990 
CIMEASI0N X6(61,10(61 	 00999 

	

C 	 01000 

	

C 	INITIALIZE. 	 01001 

	

C 	 41.94 	 01002 

	

C 	 C1002 
LF=2 	 01004 
NFITEILF,10) 	 01005 

	

10 	FCRPAT(///18H SLBROUTIKE CCN2C 	/) 	 01000 
H600E8/450.49045 	 01007 

	

15 	NFL.3 	 clocia 
tahmx- 1 	 01009 
NY91(1/11 	 61016 
0IG..9E35 	 01011 
110016.810.2. 	 01012 
P1=2.1415926 	 01013 
F2=2.0 	 01014 
F2.2.0 	 01015 
NCOFT=4.1n F2 	 01016 

	

C 	 01017 

	

C 	FAIt LCCP OVER ALL PCINTS OF GM. 	 01018 

	

C•  	 NW  	 M14.0044 OOOOOOO 03015  
01020 

CC 400 1.1,1(81 	 61021 
DC 400 J4=1,141181 	 01022 
0.1.1. 	 01022 
IF(1.2*(1/2)/80,70,80 	 01024 

	

70 	J=51,1.1 	 01025 

	

80 	CCIIIIINLE 	 01026 
II•X1•CX.(1.1) 	 01027 



110114014 1Jn 11 
200.203,J) 
201.211,J411 
211..2(1 ***** 1) 
ZION2(I.10) 

01028 
01024 
01030 
01031 
01032 

C 01032 
C IAIIIALIZE CONICURII,J) 680 601F IF AO LIKES. 01034 
C 	 01025 
C 01036 

CALL 2C0178(21211,NPLIALOCIITC.200,201,211021018C000 01037 
IF1NCCRn NC007)4002400.290 01030 

290 CCNIINUE 01035 
C 01040 
C OC FOR EACH CONTOUR LEVEL. 01041 
C 	 01040 
C 01043 

DC 270 LEVNIOL211 0044 
CALL 2LEVELTZLEV(LE5).APLALOC,TCp200,201,211,2101NCORI 01045 
IFINLI370,370.30b 01041 

300 DC 260 10401 01047 
IPLLN4F1 411 01048 
IFLINIPLLNPL.1 01045 
IFLENIPLI.1 01050 

C 01051 
C PLOT CONICUR LINES. 01052 
C 	 01052 
C 01054 I 

;A 
CALL FLOIF(XIFXC(IPLI).0001JFICIIFLI)•01#111011601,131 01055 V) 
CALL PLCIFIXIFIICIIPL2) ,OXIONFYCLIFL21.01,7149(11971,32) 01056 I 
CALL FLCIFIXI.XCLIPLIA.00,1J4VC(IFLWDY.2LEVILEV)02) 01057 

360 MIME olose 
370 CCNTINUE 01059 
400 CCNIIAUE 01060 
450 11011114 01061 

END 01060 

FROGRAF 480110115 

00047 	BIG 	 00115 	IFLL 00067 SCOOT 00017 FI 00076 TJ 
00051 	70 	 00072 	J 00111 NL 00052 18(010 00100 000 
00010 	I 	 00071 	JJ 00041 NPL 00007 SC 00103 201 
00114 	IL 	 00113 	LEV 00042 1.151 00074 01 00107 210 
00116 	0711 	 00037 	LP 00044 6951 40003 VC 00109 211 
00117 	IFL2 	 00112 	NCCP 

STATEPINI ALH0CP5 

10 	00000 	 70 	00300 290 00101 3(0 20501 400 00925 450 	00843 
15 	00031 	 80 	00304 300 00401 J10 00515 

FCATRAN LIAGNCITIC 0051115 FCP CLA20 

005.10 	F 	00140 C 	00000 0 	00000 
NO 168055 
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NS FCRISA4 (4.0)/PSCS 	 30/08/71 

SLEIRCUTIP4 CC430 (ZgkX,03,41,7144,01,2LEVIILABELIALEV,LS1) 	 00964 
C 	FLCIS CChICURS CF ARRAV 2 Ck 3..e FIGURE. 	 00989 
C 	PATIERKED AFTER U OF ChICAGC COTCLO MIMS EUPFLIEO BS 7 LLLLL 	00970 
C 	CCC2100 	JD7 CCEAKCGRAENVIEFF 	CEC068 	 00571 
C 	 00971 
C 	IkPLTS 	 C0972 
C 	7 a ASSAY CF NGTS 70 EE CCNICLRECORLST BE CIFEkSIChED SAPE AS 	00974 
C 	IL FA1k. PC/ATS kNERE 2 L1eEFItE0 SMOLLD 81 .GE. 10..25 • 	 00975 
C 	ta,Vi m AC. OF PIS IL 4 AkD V CIRECTICAS. TIE 1ST SUB. IS 4 Ate 	00978 
C 	GOES RIGHT . THE SAC IS V Ake GCES LF4ARC. 	 00977 
C 	4101 a CCCRDS. CF FI(1,11 It 0710 LNITS 	 00972 
C 	eX,CV • 4 AND I SFACIkG II COTS LkITS 	 00979 
C 	ZLEII m ARRAY OF CCNTCLR LEVELS. 	 MOE 
C 	LABEL a ARRAY OF INFO. CI LABELS TC GC CI C0.70U4S. 	 00981 
C 	 0,1.2,3 ... kLFBES CF 016175 AFTER CEC1NAL. 	 00982 
C 	 -1 SLPRESS CECIPIL Cf. CCITeLP LABELS. 	 COM 
C 	 -3 SLPRESS LAEELS CA CCNTCURS. 	 00984 
C 	 NOTE... LABEL IS tC7 IFFLEPEtTED NESE 	 00985 
C 	SLEW = P.C. OF CCtIOUR LEVELS. 	 00588 
C 	LSI • SPACING OF LABELS ALCkG CCIICLAS II DOSES (110UGFLV) 	 00507 
C 	 SOTS ... LSI IS tCT IPFLEPENTED hERE. 	 00988 
C 	PLOTS POST CE ()PEACE AND CLCSEC EXTERNAL IC ItIS RCLTItE ET CALLS 	00589 
C 	OF 114 FORM ... 	 C0590 
C 	CALL PLOTS(BLFFER,LEP.G7MALk) 	CRESS FLCT 	 00951 
C 	CALL PLCT(X SIGHT EDGE , U.,.S) 	 CLCSE FLCT 	 00992 
C 	CALL FLC7(0..0.,5951 	FINAL EIC CF FLCT TAFE 	 00952 
C 	 00954 
C 	  00595 
C 	 00996 

DIMEISICk 2(50,50) 	 00997 
01MEASION ZLEV(2),LIMELl2) 	 00998 
C14E15101 46(6),VC(6) 	 00995 

C 	 01000 
C 	INITIALIZE. 	 01001 
C 	 ..... 	  01002 
C 	 C1002 

LFWE 	 01004 
NRITEILP,10) 	 01005 

10 	FCRPA7(///188 SLBROUTIKE Lein /) 	 01008 
IFOLEV)450.450,15 	 01007 

19 NFL.3 	 cum 
1.a41.1.5-1 	 01009 
NY91.1.1-1 	 01010 
516..9E35 	 01011 
IICEI6=8IG.2. 	 01012 
P152.1415926 	 01013 
F252.0 	 01014 
F2.2.0 	 01015 
NCOR7=4.1•F2 	 01016 

C 	 01017 
C 	FAIt LCCP OVER ALL PCIATS OF MC. 	 01018 

r 

	 NW  	 M14.0044 OOOOOOO 03015 
01020 

CC 400 1.101441 	 01021 
DC 405 J0=10181 	 01022 
.15,1. 	 01022 
IF(1.2*(1/2))40,70,40 	 01024 

70 	J=41...JJ 	 01025 
80 	CUllItLE 	 01026 

II.X14e4.(1.1) 	 01027 



YJ0Y1e0Y•(J-11 	 01028 
202.203,J) 	 01024 
201.211,J411 	 01030 
211.2(1 ***** 1) 	 01031 
Z1042(1810) 	 01032 

C 	 01032 
C 	IA11111121 CONT0U811,0 480 841F IF AO LIKES. 	 01434 
C 	  01025 
C 	 01036 

CALL 2C0178(21211,NPLIALOCIITC.200,201,211,2101AC041 	 01037 
IFIACCR-NCORT)400,400,290 	 01030 

290 CCNIINUE 	 01035 
C 	 01040 
C 	OC FOP EACH CONTOUR LEVEL. 	 01041 
C 	  01040 
C 	 01043 

DC 270 LEV.1gNLEV 	 01044 
CALL 2LEVELTZLEV(LEV).801,81,80,4Cp200,201,211,210140001 	 01045 
IFTAL1370,370.30b 	 01041 

300 	DC 260 11.1,141 	 01047 
IPLL.AFL•IL 	 01048 
IFL14IPLLNPL.1 	 01045 
IF€2.IFL1e1 	 01050 

C 	 01051 
C 	PLOT CONTOUR LINES. 	 01052 
C 	  01052 
C 	 01054 

CALL FLOTF(119XC(IPLI).0/107J.DCIIFLWOY#1111111.441,131 	 01055 
CALL PLCIFI0140C2IPL2ID000.147011F121.07,7149110871,32) 	 01056 
CALL FLCIFIXI.XC(IPLLI.ODOJeVC1IFLWDY.21.051105102) 	 01057 

360 CENTIAUE 	 01050 
370 CCNTINUE 	 01059 
400 CCNTIAUE 	 01060 
450 511105 	 01061 

EAD 	 01060 

0800000 440140115 

00047 	BIG 00115 !PLC 00067 SCOOT 00057 FI 00076 TJ 
C0061 	71 00072 J 00111 NL 00052 18(010 00100 000 
00010 	I 00071 JJ 00041 NPL 00007 DC 00103 301 
00114 	IL 00113 LEV 00042 1.101 00074 01 00107 210 
00116 	IFL1 00037 LP 00044 1.701 00003 IC 00109 211 
00117 	ICU 00112 NCCP 

5100E7E51 ALH01P5 

10 	00000 70 	00300 290 00153 3(0 00501 400 00925 450 	00043 
15 	00131 80 	00304 300 00401 310 00515 

FCATRAN L12015110 4151115 FCP CMG 

00100 	0 	00140 C 	00000 0 	00000 
NO EPAIP5 

40 



PS P017101. 14.02/PSCS 	 10148/71 

SLOACUIINE 014230121h1,N101.11.0XICY.XP.YA.ZA.N.LABAT) 	 01061 
C 	PLOTS OATS PTS Ch 3-0 PICTURE 	 01064 
C 	 00065 
C 	10.1F,11) • ARRAYS OF F05I11ChS ANC WS CF CA10 PIS 100I0 L1I121 	01066 
C 	N • SIZE CF XPOP.ZA. 	 01067 
C 	LAM • 0,1,2.3... NO. FIGS. AFTER EEC. IN CA1A FI LABELS 	 01060 
C 	 • n I OMIT OECIVAL 	 01060 
C 	 • n 2 CHIT LABELS Ch 0010 FCIhIS 	 01076 
C 	 • n 3 OMIT OATS POINTS ALICGETHER 	 01071 
C 	 01071 

OIMEhSION 200,22 	 CIO?: 
CIMEASION XPI21.1P12/.2P121 	 01074 
LF.1 	 01079 
MAXIE (,,,, 0) 	 01076 

10 	FCRPATI/// 190 SUBROUTINE 007030 II 	 01077 
BIG..9235 	 01078 
IFILAOPT.3) 220.220,110 	 01079 

190 	CC 110 10.1,N 	 01000 
WAPIKIn X1)10X.1.9 • 	 01081 
IFWINX.1n 11)2100210,191 	 01082 

191 J.C1FI02 n 112/0141.5 	 01082 
IF10(141.1n 062/01,210.192 	 01084 

192 IFI2II,J)n 0101193.210,110 	 01000 
193 XFOXITIIn l/PDX 	 01086 

YPX•11.1Jn 1).01 	 01087 
CALL PISIELIXFICOPX.Z11,0,1212,01 	 ome 
IFI3SEE)210,210.149 	 01000 

199 CALL PROJIXPXOPX.21I.J1IPPICOFICO) 	 01090 
CALL SYMEICLIXFIC -.00,YPIC n .0311.06,110110.,12 	 01091 
CALL SYMOCLIXPIC n .02,11PIC n .03,06.1)10.0.,1) 	 01092 
IFI106P1.21220.210,200 	 01091 

200 	CALL hUMBERIXPIC •005.11PIC ge07,211.J1,0.,LABFID 	 01004 
210 CCNIINUE 	 01000 
220 RETLRN 	 01096 

EEO 	 01097 

PROGRAP TARIABLES 

00,013 	BIG 	 00030 	!SEE 	 00019 00011 	XFIC 
00021 	I 	 00022 	J 	 00007 	:P 60024 	XFX 

00034 	YPIC 
00026 	VAX 

STATENENI 1060060 

10 00000 	191 00102 
	

193 00177 
	

010 00100 
	

210 00323 	220 00333 
190 00131 	192 00171 

	
199 00131 

FORTRAN DIAGNOSTIC RESULTS FOR 	CA1230 

007630 	P 	00420 0 	00000 0 	00000 
NO ENOS 



C 
C 
e 
C 
C 
C 
C 
C 
C 
C 
C 

NS FCRTRAN 14.01/PS05 	 30/08/71 

SLEIFOUTINE INSICE110.28.11460.16C1 
GIVEN A PCINT 1.2 ANC THE SERIES VOCK/0846/ 1661...N8) CEF16146 
VERTICES CF A CLOSED POLYGON. INC IS SET IC 1 IF INC PCINT IS 16 
TFE POLYGON AND 0 IF CLISIDE. tACh TIRE A SEM SET CF ECLFC FCI415 
IS INTPOOLCED 10.0 SHCLID EE SET 1C 999 Oh IFFLI. 
11 IS BEST TO CO A SERIES OF V PCP A SINGLE FIXED X. 
METFCC ... A COAST IS MAGI CF IFE AC. OF IDES ThE 80USCOOT CLIS 
TFE PEPIDIAN TARA 1001 SCUlF CF 100). 	AN CCD COUNT INCICAIES 
TFE POINT 15 1115101 p EVEI INDICATES 0111510E. 
SEE A LONG NAY PROM ELCLIC 6, CCISTASCE REIC P 174 . 
CLE/SCGPAFFIT EMP 	CCl/69 

012E6510N 18 121.72(2102C1101 
IFI0.8/10,10.20 

10 	150.1 
007004 

20 	IP(INC-909)30.40.30 
30 	IP(A-XPREV)40.300.40 
C 
40 	OFREV•X 

NCPC 
CC 100 10.1.08 
XP1.R•1-K•1K/k0) 
05.5 
IFIF8101.400012760,200.50 

50 	K6P2F1 
60 	KEPPYKFI.Kk 

tio-xotottcootswoo 
op 	IFIF-0000N)1200,200,50 
90 	NR.104/ 

SLOPE.1Y01KE1-YB(KN11/1X01KE)-X01Xk)) 
YC(NC).YBIKNI.IX-XBI0N))•SLCFE 

200 CONTINUE 
C 
300 IND•0 

IFINC/340.340.310 
310 	CC 220 KPIOG 

IFIT0100-41320.330,330 
320 	10.0.1-1N0 
330 CC411641 
340 PETER. 

END 

01091 
01099 
01100 
01101 
01101 
01102 
01104 
01105 
01101 
01107 
01100 
01100 
01110 
01111 
01111 
01113 
01114 
11110 
01110 
01117 
01118 
01110 
01100 
01111 
01121 
01123 
01124 
01125 
01110 
01127 
01111 
01119 
01130 
01131 
01131 
01132 
01134 
01135 
01130 
01137 
61120 
01130 

PROGRAP VARIABLES 

00056 	K 
	

00057 	KF1 
	

00054 	NC 
	

00052 	OFREY 	 00000 	VC 
00061 	Ki 
	

00060 	K6 
	

00062 	SLOPE 

5102E2161 SLMBERS 

10 00254 
20 	00157 
30 60164 

40 
50 
60 

0017/ 
00122 
00220 

00 00341 	100 00174 
90 00147 	300 60304 

ato 	0021i 
320 	00312 

330 00301 
340 00331 

FORTRAN DIAG6C2110 RE54116 FOR 	IASICE 

INSICE 	F 	00424 C 	00000 0 	00000 
NO [RPM 
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KS FCRIRAG (4.0)/PSOS 	 30/08/71 

SLBSCL1INE FICTP(10.2.1PCSIK) 	 01140 
C 	IFOS = 2 MOVE TO FROJO.7,2I NIih FEN CC€N. 	 01141 

3 	MOVE IC FFCJtA.V.27 Flit PEW LF. 	 C1142 
C 	 .12 ORAN IA THE VISIELE FCRTICK CF TIE LIKE TC FiC4440.7). 	01142 
C 	 IF &CAE VISIBLE.GC KM-1AG. THE LIVE SHOULD EE SPCFI 	01144 
C 	 ENUFF TO CCN7AIK AT PCST CKE VISIBLE IWO CNE IKVISIELE 	01145 
C 	 PCRTICK. IFCS CA FFEVICIS CALL PLSI NAVE BEEK 12 CR 13. 	01146 
C 	 .13 !WYE 7C FRC.1(10.2) KITH PEW UP IF VISIBLE. CSPERIOSE 	01147 
C 	 CC NC7FING. 	 01140 
C 	 st22 SANE AS 12 MI HEAVI LIKE. 	 0I149 

=32 SAME AS 12 CGLI CCTTEC LIKE. 	 01150 
C 	RELTIKES 915101. AKO FKCJ PUSI et SET LP BEFORE ANY CALLS 10 PLCTF• 	01161 
C 	 01152 
C 	IFOE.2 CR 3 	 01152 
C 	 01154 

LF.2 	 01155 
IFCE=IPCSIN 	 01156 
CALL FROJILX,Y,20(FIC2IFIC,01 	 01157 

7 	IF(IFCS-10110.10.20 	 01158 
10 	CALL FIC7(XPICOPIC,IFCS) 	 01159 

GETLFK 	 01160 
C 	 01161 
C 	IFOS.12 CF 13 	 01102 
C 	 01163 
20 	I1TFE=11.01/10 	 01164 

IF01.10.IFCS-ITTFE=10 	 01160 
CALL VISIBLEX,Y.2.ISEEt0) 	 CIIEE 

SO 	IF(IFCS-13)80.60.60 	 01147 
01106 

C 	IFOS = 13 	 01109 
C 	 01170 
GO 	'FUSEE/5CO.500,70 	 0I171 
70 	CALL FLC ...(. PICOPIC.3.0) 	 01172 

GC IC 500 	 61172 
C 	 01174 
C 	IFOS . 12 	 01175 
C 	KIP EKG PCIKTS VISIBLE CF NEMER VISIBLE. 	 01176 

61177 
80 IFUSEEBKISEE-10500,100,90 	 awe 
90 	CALL FLOTAY(/FICOPIC,2,IITFE) 	 01179 

CC IC 500 	 01106 
C 	 01101 
C 	CKE EKE OILY VISIBLE. BINARY SEARCH FOR ECGE CF BARRIER. 	 01182 
C 	 01103 
100 XL=KE 	 oller 

71.1E 	 01100 
ZL.28 	 01106 
ISEEL=ISEEB 	 01187 
XL.) 	 01188 
VL.I 	 01189 
ZL.2 	 01100 
ISEEU.ISEE 	 01191 
BC 140 0.1910 	 01102 
XP=1X1K/U)•.5 	 81191 

0119• 
2V=42LtZU1..5 	 0119E 
CALL VISIEL(KH,VM,2P.ISEEP,O) 	 01196 
IFIISGELKISEEP-1/130.120.130 	 61197 ' 

120 XL.MP 	 01198 
TI.VP 	 01199 
ZL=7P 	 0120C 



ISEEU.ISEEN 	 01201 
GO IC 140 	 01202 

130 20./6 	 01201 
21.18 	 01204 
2L.214 	 01205 
ISEELvISEEN 	 01200 

140 CCNIINUE 	 01207 
C 	 01200 

CALL PROJINNON,70010FICONFIC / 01 	 01204 
CALL FLCINVI1NPICIVAFX,20ISEE0IIVPE0 	 01211 
I0(1SEE/000,000,150 	 01211 

ISO 	CALL FLOINTIXPICOPIG,2,IIIFEI 	 01212 
C 	 olcia 
C 	SET UP ENE POINT FOR RUT CALL 	 01214 

01215 
;00 IE.* 	 0121E 

re.1 	 01210 
20.2 	 01210 
ABPIC/XP/C 	 01211 
VEPIC.VPIC 	 01220 
15010/13EE 	 11221 
OITLAN 	 01222 
EhD 	 01223 	 1 

CA 
PROGRAM VARIABLES 	 La 

00043 	I 	 00062 	ISM 00046 011 mu TOPIC 00036 VU 
00002 	IFCS 	 00011 	ITVP1 00085 NNPIC 00021 VL 00031 20 
00012 	ISEE 	 00000 	LP 00003 PIO 00050 00 00027 IL 
00014 	ISEEB 	 00021 	AS 00034 NU 00057 YPFIC 00052 20 
00033 	HEEL 	 000E1 	00716 00025 TB 00005 TFIC 00040 111 
00004 	ISEEP 	 00017 	IL 

87070000* NUMBERS 

7 	00103 	 SO 	00136 50 00186 sec 00170 130 00157 150 00313 
10 	00110 	 60 	00148 00 00264 120 00246 140 00207 SOO 00331 
20 	00116 	 70 	0014/ 

FORTRAN OIAGNCSTIC RUMS FOR PLCIP 

NULL STATEMENT POURS 
SO 

PLCIF 	7 	00410 0 	00000 0 	00000 
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AS FCRTFAh 84.0)/P5C5 	 30/00/71 

SLBFCLTIAE FRCJIA.0.2.AFICOFIC.IK) 	 01224 
C 	FF0.20 ACM 10.2 COIC FCIKT AFIC.IFIC CF FACJECTICh FLAK. 	01225 
C 	FICKLP R.INETA.FFIOICENTOCEhT CA 1ST FRU. CALL hIIN INC=1. 	 01220 
C" 	FICAUF 2C21.4.2NAG.ACFLOCFL,SCL Cl. 25C FREL. CALL N/Th IhC=8. 	01227 
C 	USE IhCAO FCF ALL NCOPAL CALLS. 	 01220 C 	FCCAL FT=FT(XCENT.ICEI4.2CEhT) • FT(R.TNEU.41.12 	 01225 
C 	PFC.. PLANE AT FT4XCEAIOCEhT.2CEhT) • PI(F..1,ThETA.PMI) 	 01226 
C 	TFE F VECICA SPEAKS TFE FICILFE Al ACFLOCFL IN FUTURE CCCFES. 	C1221 C 	SCL FICTLFE LKITS AFE hEECEE IC FAKE CIE CAIA LhIT. 	 C1222 C 	ALL 2 VALLES ARE SCALEC ER, 2VAC AOCUT 2CEAT AS CFIG11. 	 01222 
C 	 01224 

144IhCn 171000,100.220 	 01225 
C 
C 	IhIlIAL SET CF CF RCLIIhE PAC. 	

0122E 
01227 
01226 cc 	  
01225 

100 RA4 	 2124C 
TFEIAAV 	 C1241 
F0IA2 	 01242 
XCEAIAXPIC 	 01242 
ACE17AVFIC 	 01244 

01245 
F1A1.1415526 	 01242 
IFRAIFETARAI/180. 	 01247 
FFRAFFI*F1/100. 	 01248 
C7ACCSCIFF7 	 01245 
STASINCTF4i 	 01250 
CF=CCS(PhF) 	 01251 
SFAIIN(PAR) 	 01252 
AlACFACT 	 01252 
A2ACFIST 	 01254 
A2A5F 	 01255 
E1=-ST 	 01255 
22.61 	 01257 
C1=-SFACT 	 01252 
C2=-SFIST 	 01255 
C2ACF 	 01260 
FETLFh 	 C1261 C 	 C1262 

C 	 01262 
200 2CEhTA1 	 01264 

2FACAY 	 01265 
ACFLAZ 	 01266 
ICPLAAFIC 	 01287 
SCLAYFIC 	 Ciat 
FEILFh 	 01265 

C 	 (1270 C 	NCRPAL ENTRY POINT 	 01271 
C 	  01272 
C 	 01272 
1000 ATAYn XCENT 	 01274 

ITAIn ICENI 	 01275 
21A(2-ICEbT)A2MAG 	 01276 C 	 01277 
AFstAleXT.A2A71403.21 	 01278 
MY61•Xl•E2ATT 	 01275 
2FAC1•54.4C2444.C2Y11 	 01280 

C 	 01281 
GEA074,1404 	 01282 
AMR/RA:1ACR 	 01282 



%FIC•2CPLA0PIC•SCL 01244 
TFIC•ZR/0EN0M 01245 
IFICNICPLOPICFSCL 01284 
RE7l114 01287 
@MO 01284 

PROGRAM VARIABLES 

00035 	Al 	 00053 	C3 00001 R 00007 NMI 00077 TR 
00037 	 00031 	CF 00065 SCL 00061 0071 00071 TT 
00041 	A2 	 00025 	Cl 00033 SP 00075 OF 00055 ZCENT 
00043 	BI 	 00103. 	DEACP 00027 ST 00047 01 00057 SNAG 
00045 	B2 	 0000% 	PFI 00003 0FETA 00011 40467 00101 2/2 
00047 	Cl 	 00023 	PHI 00021 7NR 00003 VCFL 00073 ZT 
00051 	CO 	 00015 	PI 

STATEMENT %UMBERS 

100 	00114 	 200 	00201 1000 00214 

FOFTRAN OIAGMCSTIC RESLLIS FOR F60J 

FRC4 	F 	00361 C 	00000 0 	00000 
NO ERRORS 
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MS FCATFAA 44.01/FSCS 	 ea/ome 

SLBACUTIME ZLEVELIIILEV,APLAL.XCOC.200.201,211.210,01(CF1 	 01205 
C 	TFII RCNTINE FINCS KILTS DEFINING CCATCUF LINES AT A GIVEN 0E104 	01250 
C 	MIMI\ AN ELEMENTARY SCLASE. 	 01211 
C 	 CURS 
C 	IFPLI 	200,201.2111210 	IFE50 ARE MEIG0IS Al TFEFOLF CCFNEF5 	01252 
C 	 CF TIE SCLARE. T0EV rim BE GIVEN IN AN INITIAL CALL 	012E4 
C 	 TC MAK. IF ANY CORNER IS LhEEFINEE, A VALLE CF 	01295 
C 	 1.E35 OR GREATER SICLLO BE ENTERED. 	 01210 
C 	 ILEX 	MEIG11 CF CCNICLF REChIREC. 	 01207 
C 	 NFL 	RUPEER CF FCINIS IC SE REILFFEC IN EACI. CCAICLF 	01200 
C 	 LINE. 50CULD BE AT LEAST 2. 	 01295 
C 	 01300 
C 	CLIFLI WL 	NLFEER CF CCNICLF LIKES FCLFC (0,1 CR 2) 	 01201 
C 	 %NCR 	NC. CF CCRNERS CF SO. CCNIAINING VALID CAIA. 	01202 
C 	 XCpYC 	II-ESE ARRAYS FILL CCATAIN TIE FLINTS CEFIFING 	01302 
C 	 THE CONTELF LINES. T00 FIRST CCATCUR NUL CCCLFY TIE 	01204 
C 	 FIRST NFL LCCATICNS CF XC ANC IC. IF A SECCAC LIFE 	01305 
C 	 EXISTS IT WILL CCCLFY FCSITICAS hF141 TO eFFL. 	 01300 
C 	 FLINTS FILL FE ECLALLY SPACED IN EIT0ER X CA V 	 01307 
C 	 DEFENDING CN NFIC0 MAS THE LARGER RANGE. 	 01300 
C 	 01301 
C 	TIE WARPEC PLANE TEC0F1CUE IS LSEC AS CESCRIBEC Ch PAGES 40..42 CF 	01310 
C 	IEM STAMPEDE MANUAL. 	 01311 
C 	FCRIRAh II 	OCEANCGRAF01/EMA 	SEPT/00 	 01212 
CY.. 	  01311 

CIMENSICh XCI2I,VC(21,X(4/0141,2(4),1F1(4) 	 01314 
1411'100FL...1 	 01210 
IFI(11.1 	 01310 
IFIlDwhFL 	 01317 

IFI12)whPL•1 	 01310 
IFII4INAPLY2 	 01319 

C 	 01320 
C 	RERAN IF NO CONTOUR LINES. FARE SLOE AC CERNER EXACTLY AT 	 01321 
C 	CCNICLF WEIGHT. 	 01122 
C' 	  01322 

FL.0 	 01224 
IF(FPCFn 2) 1000,100095 	 01225 
2CO2LEV 	 01320 
CC SO Kw1,141(CR 	 01327 
IF(ICn 2(10/ 20,10,20 	 clue 

10 	2Cw2C*1.000001 	 01325 
IF11020,35,20 	 01330 
2C=1114 01221 35 
	

14 
 CCNIINLV 	 01332 

IF(2CZMAY)30,1000,1000 	 01331 
30 	IF(2C2MI1)1000.1000,40 	 01124 
40 	CCATIALE 	 01335 
C 	 - 	

01336 
C 	GET END POINTS CF CCATCUR LINES CA SIDES CF SCLARE (CR TRIANGLE) 	01337 
C 	  01330 

NEP=0 	 01326 
DC EA 14,1,11XOR 	 61340 
KF10M11.-NACRY1X/NK001 	 01341 
Iee(z(e)-zo.L(z(cee)-2c), 50,e0,e0 	 111242 

50 	KEPANEF.1 	 01342 
2F=IFI(NEF) 	 01244 
FFACNEIC..2(101/C2(01)2(11)/ 	 01245 
XC(IF)=XIA/h4X(01/.11(K)1WFRAC 	 01340 
IC(IFIwY(K).(YIKPI/..Y(X)/*FRAC 	 01247 

60 	CCN1111LE 	 01340 
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81.4EF/2 	 01345 
1001,11 1000,100.80 	 MSC 

C 	 01351 
C 	IF 'FERE ARE FOUR ENO FCIFTS Fla 1818 28 FFCFER CODER FC0 I4C 	01252 
C 	CCNIC‘R LIKES. 	 5125I 
C., 	 01254 
BO 	112.1EFAXCINP/1-1C(1)) 	 01250 

04.480600O2.841 ,1/-101111 	 C1158 
/84C2-.04/60,90,85 	 01357 

85 	8C8F1,1CI8F1/ 	 01256 
ICOF1.7C(NP11 	 01156 
XCI8F1)./112.8F1/ 	 01360 
VC(8FL)=YE02.NPLJ 	 61261 
8CO2•8F11.1C4P1 	 171112 
VC(2.1,FLI.ICCAL 	 [1262 

SO 	CCNII8LE 	 01214 
C 	 01265 
C 	FILL IF IbTERICS PCI8I5 CF CC8ICLFS. 	 C1162 coos., 	  01267 
100 	IF(8F1-2) 1000,1000,110 	 01266 
110 OC 200 1.1,81 	 01265 

I1=8FL.L 	 01370 
11.11-1871-1) 	 01371 
I2.11,1 	 01272 
ILMI.IL•1 	 01372 
UgC.l1C(ILI-XCCI11//8F1M1 	 01374 
OVC.IIC(IL1-1T011,/"FLM1 	 01275 
IFI8KCII-38 1000,120,140 	 OWE 

120 	OC 120 1.12,IL81 	 £1277 
IC(1) ,4C0111nOC•II-I1) 	 01272 

130 Tt118.7C0111•01T.1I-.I11 	 01275 
GC IC 200 	 51185 

180 IFISESIOYC/ABSCOXCI1150.150.170 	 cluu 
150 	OC 160 1 812,11.1.1 	 C1280 

20311.1C(11)*On.,/-110 	 01283 
160 IC01/.02C n 200-CC66.11CII1PiCCC80.,CC8C 61C0D) 	 51184 

GC IC 200 	 01285 
170 DC 380 immuma 	 clue 

NCIIINYCCI1)*DYC8(1 n 111 	 01287 
180 	1C(I)812C n 200n CCO881C(I) 1/ICCAENCCACNYCII)) 	 01286 
200 CCNI/NUE 	 mas 

661141. 	 C125t 
C 	 01351 
C 	 - 	 £1352 
C 	FILL IN 2,1,2 AT CORNERS CF SClARE. 	 01292 c *********** 4.0.4041, 	 ss4.gHws, mcy 

EKTFT 2C0FN 	 01365 
C 	£0181 2CCFNULEVAPLOWCCOC.200,201.211,210,88C0/ 	 clast 

010..t. 	 C1267 
VO.C. 	 cana 
00.1. 	 21265 
55.1. 	 01405 
10.0 	 01401 
810809E38 	 51402 
IF(200-BI01505,505,510 	 £1402 

505 10.8.1 	 01404 
200=10 	 01405 
VIC/.70 	 11406 
218/..200 	 01407 

510 85(201-815) 515,515,520 	 81408 
515 8.141 	 01405 

1081.100 	 0141E 



V(50450•DS 01411 
Z(5)4001 01412 

920 15(211-510) 520010,540 0141: 
530 K41041 01414 

X00400401 01415 
7(50.70407 0141f 
2(51.211 01417 

540 IFIZIO-BIG) 	550,550,560 01410 
550 54541 01415 

0(51410401 01420 
11011.70 01421 
Z(5)4210 01422 

960 NKOR*0 01423 
IF15005-211000.1000,570 01424 
CCN111.1.00 01425 gra 

0142E 
C GET VAFIOLS PARAMETERS. 01427 
C 	 01421 

1515.2(1) 01425 
IF114Z(11 01430 
OE 040 (40,NKOR C14:1 
1502(51-ZMI5)600.620.620 01432 

600 ZPII 4ZI5) 01432 
620 IFI2I51-2F011 640,640430 01434 
130 2F1/•Z(K) 01435 
540 CENTINUE 0143f 

ZIRE4IZMA1-ZMINI 40.000001 01437 
IF(55CR-II 	1000.1000,150 01430 

190 CC:004201-200 01435 1 
CCN54:10-200 01440 
CCNC4Z004111-201-210 01441 00 

1000 5(7155 01441 
ERD 01443 

5000005 4001ABLES 

00130 	BIG 
00106 	CERA 
00104 	(U.S 
00110 	CENG 
00060 	DI 
00060 	04 
00122 	0) 

00071 
00124 
00100 
00056 
00102 
00073 
00074 

COIC 
DV 
OTC 
FPAC 
I 
11 
IP 

00072 
00075 
00055 
00030 
00042 
00094 
00071 

IL 
ILII1 
IP 
IFI 
K 
KP1 
L 

• 

00051 
00034 
00000 
00114 
00025 
00011 
00116 

NEP 
65L51 
0 
50 
XCAFL 
V 
VG 

00067 
00020 
00040 
00045 
00047 
00091 

VCNIR. 
2 
ZC 
ZINC 
0560 
ZMIN 

STATEMENT NUMBERS ' 

5 	00074 90 00372 110 00517 170 imee 520 01014 600 01103 
10 	00305 60 00427 120 00560 1(0 MOO 930 010E1 620 01106 
15 	00315 BO 00450 130 00E74 200 00724 540 01016 630 01114 
20 	00317 85 00473 140 00E14 505 00760 550 01043 640 01117 
30 	00334 90 00511 150 00627 910 00773 5E0 01057 650 01140 
40 	00241 100 00512 160 00641 515 01000 570 0101E,  1000 01193 

FORTRAN DIAGNOSTIC RESULTS FOR 	ZLEVEL 

ZLEVEL 
	

F 	01339 C 	00000 0 	00000 
NO EOM 
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NS FCFISAN 14.0//rSCS 	 30/08/71 

SLBICLTINE PLcINviDEE.TE.ICS.IITFE/ 	 01444 
C 	FLCIS A LINE FREN PFESEAT FLINT IC FLINT AE,TB (IN INCrESI 	 CI445 
C 	ICS.2 PEN UP 	 C2441 
C 	=2 PEN OW. 	 0I447 
C 	ITYFE.0 CF I CNCILAST LINE 	 [144/ 
C 	 .2 HEAVY LINE 	 01445 
C 	 =3 OC1IE0 LINE 	 C145C 
C 	OLSI BE INITIALIZE) es CALL IC FLCIAr NIIr FEN LF. 	 C145I 
C 	CCEINCGFAFHT/EFF 	CECErBER ISES. 	 (2452 
C 	 01453 

IF(ICS-3)5,10,5 	 01454 
5 	IFITTITE-2110.20.30 	 CI455 
C 	 C145! 
C 	CFOIAAFT LINE 	ITYPE.O CF I. 	 C1457 
C 	 0145! 
10 	CALL FLCTIAB.TB,ICSI 	 C1455 

GC IC 100 	 SINCE 
C 	 LINES 
C 	NEAVT LINE 	ITIFE.2 	 C1401 
C 	 C1402 
20 	C1.00-00 	 014E4 

CV.IE-VA 	 . 	 C1415 
CS=SCPTC07.0X407.CTIA.001 	 C1400 
0%0.0X•.01/05 	 C1417 
LIMO=CT•.01/05 	 CI4E1 
CALL FLCI(7808.2) 	 C14E5 
CALL FLCTIAB4CYC,TB-CAC,21 	 CI47C 
CALL PLCILIA4DVD,VA-C1C,21 	 C1471 
CALL FLCTIXA-CYCOA.C7C,23 	 0I472 
CALL FLCTIXO-OTC,TB.O1C,21 	 01472 
CALL FLCT(X8.13,2) 	 C1474 
GC IC 100 	 CI475 

C 	 (147E 
C 	OCTIEC LINE ITTPE=3 	 01477 
C 	 0147! 
30 	SA=LE-AA 	 01475 

ST=TB-YA 	 C148C 
-S=SLNT(SX•Sx.SY•SY1..601 	 0I411 
1:2C0.15445).10. 	 01482 
NSEC=FAXOINSEG,II 	 01482 
01.51/ASEG 	 C14C4 
CFC=C8...25 	 01405 
OX3C=CX..75 	 woe 
OY.SY/NSEG 	 C1487 
070.CT..25 	 01480 
0Y3C=DY•.75 	 61485 
CC 25 A=1,ASEG 	 C14SC 
XR=1D40x4c8.11 	 CI451 
TA.TAACT.(8-11 	 01452 
CALL FLCIIXIC4080,TKACIO,21 	 C1492 
CALL FLCICAN4C820. ***** 3C.3, 	 01454 

35 	CALL FLCIOCK4.08,14(4.07.21 	 01455 
GC IC 100 	 C1491 

C 	 01457 
C 	SAVE PCINI A FOR NEXT TIME 	 01488 
C 	 - 	 CIASS 
100 AA=AB 	 CIVIC 

re.se 	 C15C1 
REIM, 	 81502 
ENO 	 01503 



PROGRAM *ARTABLES 

00014 
	

OS 
	

00042 	000 
	

00050 	0)0 
	

00024 	SA 
	

00055 	AK 
00002 
	

ON 
	

00002 	DT 
	

00054 	K 
	

00026 	SO 
	

00010 	TA 
00046 
	

0730 
	

00002 	0)30 
	

00036 	NSEG 
	

00004 	AA 
	

00057 	TA 
00020 
	

070 
	

00022 	CYC 
	

00030 	S 

STATEMENT NUMBERS 

5 00070 
	

10 00075 
	

20 00103 	 20 00223 
	

35 00345 	 100 00307 

FCFTPAN DIAGFCST1C RESMS FCR 	F1C0AY 

RAINY 	F 	00447 C 	00000 0 	00000 
NO ERACRS 
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MS FCSTRAA 114.0)/PSCS 

SLOFCL/IKE PLCTSCIFILF,ALCC,LCE10 
IF(151 ,1)2,192 

30/80171 

C1504 
01505 

1 COLL ENCFLOT(20) 01500 
2 CALL AXISST(20.40.0,20.0.0.0,40.0.20.0,-1..-1..- 1....1.) C1507 

ISW.1 01501 
RETLRA 01505 
END 01510 

PROGRAP UORIARLES 

00001 	ISO 

STATEMENT NUMBERS 

	

1 00022 
	

2 00025 

FES/ROA CIAGACS/IC RESLLIS FCR 	FLC/S 

PLOTS 	F 	00106 C 	00000 0 	00000 
NC ERRCRS 
TIME 	002.63 MIN 
ECUIP,01.60,03.61 
EQUIP,01.MT 
LOACs5f 
RUN 



51127 
33304 SENINICP 33365 ICCF 31167 70641 34132 5101 34361 11726441 34626 UNIT 34754 BUFEEF 35464 661116160 35023 65C 35640 660 35757 1170.011. 36164 T.NOTROT 36214 688 3627,1 ROOF 24341 750160 36551 716851 37100 51100764 37231 IINATISIT 37564 NICER 37604 CR0E7 37145 070(0 37760 0714165 40190 FFCFA 40266 SCAR 40E27 CRAM 40666 01057101 40705 01020711 4156.3 07143051 42068 81849 42627 XL 42145 PLCI 43132 SYPECL 44076 4121018 44470 710011 44520 6917E1 45103 MOVE 46005 KIM 47013 BCC011 00561 RCM 50610 E0141622 50171 10000405 51073 FIXF 51143 10/027111 51245 4057 11155 51567 9127/ 514005 5100! 56617 51715 0100051 92074 PAUSE 52163 010.P510 52100 CCNTFCL 53521 7071.41 94111 1100197 50116 PLOTS 59222 P10195 95471 ILEVEL 57226 7170.1 57607 PLC1F 00112 16510E 60643 011130 41270 
61179 

00530 
015181 

62130 
71271 

1311605 
010430 

43131 711615 63662 012605 64311 570016 64673 00010 

ENTF 
33317 UNICE 33365 ALOCIO 33370 ALCG 33977 0101000 33567 PCIAF 34132 XTOI 34507 080501.60 34626 1161151 35214 LENGIFF 34754 271021916 34104 16.1011 31177 721.010 36214 16.000 36205 79.210J1 36210 14.00.22 36164 I.601407 ;fit1677 4.113.1.4 36216 6915 36471 N011EP47 37006 79061101 37561 PE55013 27054 71550111 37593 NESS011 37990 9E55010 37945 ME55009 37542 21055002 37537 MEMO 37034 11E05006 37476 UST402 37479 401604 37347 MTE2112 • 7231 56111511 37333 716811 37104 P1100064 36591 4111794 36341 4111594 36450 6001ECK 37509 110712 37504 MARI 35797 TTFE011. 35545 11120 40175 01071. 40221 5141917 40025 SINPIPS 40002 0100411 37760 006416 40017 16151 40104 112.4001 40222 5051200 40043 HMS 

116 C16A43"  
40611 CALL0101 40121 0475070 40034 50002701 40214 414061 •40037 0409 3 40117 40250 FFCFR 

37604 
mu 

CROER 	• 37571 NICER 37564 61009611 37356 SLP066C9 37424 *711.51106 33;5151 grti3j111110 597 35523 NAG 40625 504111511 40273 50446P 40068 01057101 40627 TFCHAR 42277 9714.4 42216 210081705 42057 0000100 41571 09150907 41563 00150906 42556 710106 42966 9E105 43062 *PEPE 41627 LEAGEF 33304 S5111014 34132 0102241 33370 LOGE 34343 013010485 34477 086E6711 34762 080ELF01 42605 4011E5 14031 1611517 44476 1110871 1 '44670 
45277 

6511E1 
!SC 

40753 
49540 

01050712 
TICK 

45E23 
4075 

0721040 
LABEL) 

49130 
46774 

7E77611113 
LAEEL0• 

45367 
41777 

LABLE 
IT 

45103 
46774 

INITFL 
IX 

V 
747  47006 0100156 46704 P10121 47474 1E02E7..7 47211 100204.1 47113 0001.0010 50561 FLOAT 1 

50561 FLCATF 50632 071607 50611 *7060 60624 770007 50E10 27A20 90616 40907 50010 41007 91073 07157 51169 1.1711 51157 MAXI 91165 X01617 51157 XMAX1F 51151 NIK1F 51143 90917 91249 XASSF 51245 1157 Slag 25116F 51155 SIGNF 51272 COSF 51300 0167 51005 SGRIF 91073 71/17 52040 01251611 52015 0105104 52015 010STIR 91760 0101010 51747 0104009 51764 0100504 51761 0105019 51747 01041319 52011 CICSBAX 51771 0102060 51737 010PLAI 92116 cecFaLsE 52407 02000740 35444 101474160 52140 08070100 40266 SCAF 53362 444470.1 93517 62001115 91001 2015510 53433 08006700 53420 0805JPE5 53370 11(16GCN51 53449 71490E1 52716 02049925 52078 00010145 92627 00002215 S2E00 06055101 90757 05050005 53921 08217091 53555 660FC0E1 52052 02010501 92436 08530456 53115 060E0115 50676 08009007 • 52163 010.7510 53443 7461210 51754 01210E04 53374 P8066A0E 53407 06010147 36272 811119 54211 080LGIKC 46205 421587 49300 2607/01 59303 P10105 44139 NUNEEF 56137 210501 56625 20094 97674 71.017 51E05 SORT 91719 010111162 51733 01052151 52026 0100182 51272 COS 51300 SIN 51072 HIM 90632 IMO 90624 21400 51255 SIGN 51245 ABS 51763 1310P108 51743 0120591 47126 013O100017 54223 00010165 92076 0805007 47573 050106001 47120 01016010 47013 22216601 94403 080060I6 54216 08015160 94112 OBCINGIN 60795 011430 61505 00630 62267 1111605 63337 711805 63770 MANES 43135 057201 51159 1S106 51245 1205 67507 1115191 51143 A0A01 91191 
95131 

00111 
PLCIS 

57333 
71666 

PROJ 
51067.0 

64405 
01340 

SIICCTP 
SEL 

65324 
11500 

2010 
70F1305 tr10! 121 

42667 
14113 

PLOT 
START2 11142 SEICLCCK 09106 #010000 05075 051055 02135 FF1 13550 PIC 13211 MIT 13411 00071 12467 PERFADO 11477 600011 03617 7510.07 05141 7010710 03447 14510 12465 PII709400 12440 51917 12470 00130400 tam 755091 13571 1005 14393 104071910 14070 LOALEF 13620 1060001 13151 EST 11063 1161. 11047 0161. 13149 CST 13272 010.17114 13324 CIT 11210 CIP 10106 0103.01 10240 0103.2 00043 CIO 13231 

13324 
0961 
01.0051 

13541 
13033 

800.2. 
AET 

13360 
00025 

00816P10 
ACCCLNIS 

11470 
11900 

080211 
*0600701 

12462 0E09400 12271 13001157 

COMP 
14363 	31105 
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CA70 
NONE 

EX70 
NONE 

(MEMORY) = 	21106 	(MEMORYE) = 	33302 


