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I. INTRODUCTION

Most vulnerability lethality analyses completed at the Ballistic
Research Laboratory (BRL) today require some type of geometric description
of the target. This geometric description is usually completed employing
the combinatorial geometry (COM-GEOM) technique. The COM-GEOM technique
of target description represents components of a target as Boolean combin-
ations of twelve basic geometric solids. These solids are listed in Table
I's

As part of a continuing effort to increase the accuracy and reduce
the production time of these COM-GEOM descriptions, a set of geometry aid
programs has been developed. The purpose of these aid programs is to
quickly give the COM-GEOMer solutions to the bulk of geometry problems
that arise during the production of a target description.

Since quick turnaround time is imperative, these aid programs have
been coded for the WANG 2200 mini-computer system. Many of these programs
are also coded and available for the WANG 700 series calculator. The
BASIC type language used on the WANG 2200 system can be converted to other
systems, if necessary.

This report documents the aid programs which are presently available
for the WANG 2200 mini-computer system.

II. BACKGROUND

In the course of producing COM-GEOM target descriptions, one soon
becomes aware of the urgent need for solutions to relatively simple
geometric problems. These include such problems as vectors normal to
other vectors; four points in a plane; the intersection point of two
lines, etc. The requirement for quick, accurate answers to such problems
led to the development of this set of mini-computer codes. Indexed in
Table II are the names and functions of each code. These available codes
will be presented in a user oriented manner. For each of the geometry
aid programs, the following are included:

(1) Descriptive paragraphs on the function and use

(2) Memory requirement

(3) Any restrictions, limitations, or special features

(4) Instructions for use on tha WANG 2200 system

(S5) Sample output listings (note: whenever feasible at least one
of the sample outputs will be a case where the answers can be
readily checked)

Appendix A contains listings of *he codes for each program. All
these codes are available at the BRL on cassette magnetic tape.




Table I. Geometric Solids Used In COM-GEOM Descriptions

SYMBOL SOLID NAME
RPP Rectangular Parallepiped
BOX Box
RAW Right Angle Wedge
ARB Arbitrary Conve: Polyhedron
ARS Triangular Surfaced Poiyhedron
ELL Ellipsoid of Revolution
SPH Sphere
RCC Right Circular Cylinder
REC Right Elliptical Cylinder
TRC Truncated Right Angle Cone
TEC Truncated Elliptic Cone
TOR Torus
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Table II.

Number Name

1 SPHERE

2 CIRCIR

3 CIRCLE

4 RCC

5 LINECIR
6 TANCIR

7 PLANEINT
8 LINEPLAN
9 LINELINE
10 RFARB

11 3PTARB
12 NORMVEC
13 PERPENY
14 AMTRACK

/)’

Index of the Geometry Aid Programs

Purpose

Finds a sphere defined by 4 nonplanar
points on the surface of the sphere.

Finds the intersection points of 2
circles (2 dimensions).

Finds a circle defined by 3 noncollinear
points on the circumference -of the circle
(2 dimensions).

Finds RCC defined by 3 noncollinear
points on circumference of the base and
a desired height, Can also be used in
same manner as #3 but in 3 dimensions.

Finds the intersection points of a line
and circle (2 dimensions).

Finds tangent points on a circle from a
point outside the circle (2 dimensions).

Finds the point of intersection of 3
different planes.

Finds the point of intersection of a line
and plane,

Finds intersection point of 2 lires
(2 dimensions).

Finds an ARB8 defined by (1) »uint on one
face; (2) rotation and fallback angles
of that face; (3) 2 coordinates of the
remaining 3 points on that face, and (4)
a desired thickness.

Finds an ARB8 defined by (1) 3 noncollinear
points on one face; (2) 2 coordinates of
the remaining point on that face; (3) a
desired thickness.

Pinds (1) vector of desired length in
the direction of a given vector and (2)
a vector of desired length perpendicular
to the given vector (2 dimensions).

Finds (1) a vector of Jdesired length
perpendicular to 2 given vectors and (2)
the angle between the 2 given vectors.

Adds tracks to domestic vehicles - listing
the solids and a region table.
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Table II. Index of the Geometry Aid Programs (Continued)

Number  Name
15 SOLIDROT
16 PLOTSOL
17 DARBIN
18 BOXIN
19 RAWIN
20 TRCIN
21 RECIN
22 TECIN
23 PARB

Puggose

Rotates selected COM-GEOM solids about
any point in the XY, XZ, or YZ planes.

Plots selected COM-GEOM solids at any
desired aspect. Nc hidden line
algorithm,

Corrects a '"bad" ARB and computes an
inside one.

Corrects a "bad" BOX and computes an
inside one.

Corrects a "bad" RAW and computes an
inside one.

Computes an inside TRC.

Corrects a '"bad" REC and computes an
inside one.

Corrects a "bad" TEC and computes an
inside one.

Computes the points of intersect of a
set of planes taken 3 at a time.



All of these programs have been coded to interact with the user via
the scope of the WANG 2200 system. Each input is asked for in a step-wise
manner and all instructions are listed on the screen. The loading
instructions for these programs are all the same.

To load any of these programs from cassette tape:

(1) Place the tape in the machine and rewind
(2) Key LOAD 'Program Name' CR/LF
(3) After program is loaded in machine, key RUN CR/LF,

At this point instructions and the request for the first inputs wili be
displayed on the screen., For specific directions on the input required
see the instruction section of the individual program. Mwnen finished
running any of the programs perform the following steps:

(1) Key RESET
(2) Key CLEAR CR/LF
(3) Rewind the tape and remove it from the machine.

Even though some of these programs operate on two-dimensional
problems only, they are useful because many three-dimensional space
problems can be reduced to the two-dimensional case. For example, most
of the boxes (BOX) used in COM=-GEOM descriptions employ vectors with only
2 nonzero components and many right circular cylinders (RCC) have height
vectors of 2 (and often only 1) nonzero components.

gl



III. DISCUSSION OF THE PROGRAMS

1. Program Name: SPHERE
Description: This program finds the sphere defined by any
four noncoplanar points on the surface of the

sphere,

] Memory : 1467 bytes
; Restrictions: None
Instructions: After loading the program, enter the following:
(cnter data separated by commas)
(a3 X,Y,Z coordinates of point 1 on the surface
CR/LF
(b) X,Y,Z coordinates of point 2 on the surface
CR/LF
(¢) X,Y,Z coordinates of point ! »m the surface
, CR/LF
[’ (d) X,Y,Z coordinates of point 4 on the surface
: CR/LF
- (e) The results will be printed out
(f) To run again key CONTINUE CR/LF and program
returns to step (a).
Sample Qutputs: First sample run is case which is readily checked.

L et POINTS
. T A Y pi
I 1 5.0 J.0000 0,000
y 2 9,000 5.0000 0.9000
|} g 1), 9000 2,0000 5.0000
B G 0,050 0.000) =6.0000
~ SPLERE XC= J.000¢  YC= 0,000  72C= 0.n"NN
¥ RADIUS= 5.0000
L 10

! b Tl



S Ty

INPUT POINTS

PT X o 1
1 253.2300 65.2340  =-1025,3260
2 123.5402 21,2548 321.0214
3 1.0000 20000 3,0000
4 8.0000 6.0000 1.0000

SPHERE XC= 3727.2686. YC= -1280,6832 IC= - 270,7310
RADIUS=  3947.7220
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2, Program Name:

Description:

Memory:
Restrictions:
Instructions:

Sample Outputs:

CIRCIR ‘

This program finds the intersection points of 2
circles (in 2 dimensions). This program is
useful in checking for the overlapping of stored
missiles or ammunition.

1502 bytes

None

After loading the program, enter the following:

(enter data separated by ccmmas)

(a) The X,Y coordinates of the center and the
radins of circle 1 CR/LF

(b) The X,Y coordinates of the center and the
radius of circle 2 CR/LF

(c) Results will be printed out

(d) To run again key CONTINUE CR/LF and program

returns to step (a).

First sample output is a case where circles are
tangent. The second sample run is a case where
one circle is inside the other. Note that the

program gives a "no intersection" result,

CIRCLE 1 x CEilT= 0.0000 Y CENT= 0.0000 Rs 5.0001
CIRCLE 2 15,0000 0.n000 10,0000
CIRCLES TANGENT AT X= 5.0000 Y= 0.00M

12
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CIRCLE 1 X CENT=
CIRCLE 2
NO INTERSECTION

CIRCLE 1 X CENT=
CIRCLE 2
INTERSECTION POINTS

0,0000 Y CENT= 0.0000 R=
0.0000 0.0000

12,3564 Y CENT= -36,6523 R=

15,2360 39,2365

X= 57,3818 Y= 1.85763
=29.619% 5.1776
13

" 5.,0000
10.0000

59,2600
56.3210



3. Program Neme: CIRCLE .

Description: This program finds the circle defined by 3
noncollinear points on the circumference of the
circle (in 2 dimensiovns). If the 3 dimensional
case is required use program 4 (RCC).

Ly L Y

(X, .0 )
(Xy.Y;)

(X2,Ya)

Memory: 1093 bytes
Restrictions: None
Instructions: After loading the program, enter the following:
(enter data separated by commas)
(a) The 2 coordinates of point 1 CR/LF
(b) The 2 coordinates of point 2 CR/LP
(¢) The 2 coordinates of point 3 CR/LF
(d} Results will be printed out
(e) To run another case, key CONTINUE CR/LF
and program returns to step (a).

Sample Outputs:

INPUT POINTS
X Y
_ 5.0000 0.0000
! J3.0000 5.0000
e 0.0000 =5.0000

XCENT= 0,0000  YCENT= 0.0000 RAD= 5.0000

A IHPUT POTNTS -

S X

¥ 125,3650 613.2483

% <561,2357 6512,3570
<95,2350 261,2475

Y
k&
%
1
f
h"
£

XCENT= -4287.79087  YCENT= 30£9.1088 RAD= 50G0,2272

14
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4. Program Name:
Description:

Memory:
Restrictions:

Instructions:

RCC

This program finds an RCC defined by: (1) 3
noncollinear points on the circumference of the
base; (2) length of height vector desired.

(XMYQ 023)

(X2,Y2,25)

3646 bytes

The user must beware of the direction of the

height vector. The program will print out the

two possible height vectors and the user must

choose the one he desires. Note that this

program can also be used to fit a circle (in

three dimensions) through 3 noncollinear points.

After loading the program, enter the following:

(enter data separated by commas)

\a) Key X,Y,Z coordinates of point 1 on the
circumference CR/LF

(b) Key X,Y,Z coordinates of point 2 on the
circumference CR/LF

(c) Key X,Y,Z coordinates of point 3 on the
circumference CR/LF

(d) Key the length of height vector desired CR/LF

(e) Results will be printed out

(f) Program returns to step (a).

Sample Outputs: Note that if this program is used to fit a circle

through 3 points, use the circle defined by the
center and radius of the base of the RCC.

FIPUT POLITS:

POIET 1 X= 10,0000 Y= J,MN) 7= n,n/090
POLIT 2 X= n.0000 Y= 10,0000 7= AN
PORT R X=  =10,0000 Y= n.Mp% U= J3.000
LERTTI! OF NEIGHT VECTOR= 19

T PARALTERS OF THE RCC:
CUUTEY OF BASE  XCe 12,0000 YC= 0.000: Cs= 0,509
FEIGET YECTOR D= 7.0000 NV= 0,0000 M7= TN N0

e

Nii= J.M06 Y= 1,P06G0 N7= G e

YOINS OF DASE= 16,0000

15

e O TP SR SR UL o o+ W o b, =



INPUT POINTS:

POLIT 1 X=  642,32656 Y= 321,1250 7= 8235.3250
POLT 2 X= 536.3241 Y= 652,1247 I= -74,264]
POINT 3 X= 821.0214 Y= -652,3214 I= 362.3214

LEHGTH OF HEIGHT VECTOR= 100
THE PARAIIETERS OF THE RCC: .

CE!ITER OF BASE XC= 161,9633 YC= 2608.4520 ZC= 41G2,0040
HEINLT VECTOR Di= 05,2602 DY=.  18.5322 D7= 1.2004

0R DX=  =93,2502 DY= 10,5022 Di= -1.2604
PADIUS OF [ASE=  4636,2548

:
.
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5. Program Name: LINECIR
Description: This program finds the intersection points of a
line and a circle (in 2 dimensions). The line
is entered using the point slope method.

Memory: 1559 bytes
Restrictions: None : ‘
Instructions: After the program is loaded, enter the following:
(enter the data separated by commas)
(a) X and Y coordinates, DELTA X, DELTA Y,
for the line CR/LF
(b) X,Y coordinates of center and radius of
circle CR/LF
: (c) Results will then be printed out
; (d) To run another case, key CONTINUE CR/LF
and program will return to step (a).

Sample Outputs:

LIGE IHruT = 0.0000 Y= 0.0000
: DEL = 1.0000 NEL Y= 1.0000
CINCLE INPUT  RC= 0.0000 YC=. 0,"M0" Rs 1.7000
IITERSECTION POINTS
= 0,7071 Y= 0.70N
K «0,7071 VY= =0,707

-

4.

LE!IT 1npuT = 5,0900 Y= 11,0000

nrL X= 2,0000  DEL Y= 11,7000
CILCLE IEPUT (s 1,0000  YC= .00 R= 1.n00N
20 INTERSECTION

P

17
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LINE IMPUT A= 0.0000 Y= {1,100

DEL X= 0.0000° DEL Y= 11.0000
CIRCLE IHPUT  XC= 0.0000 YCw= 0.000N Rs 5.n00n
INTERSECTION POINTS '
= 0.0000 V= 5.0000
i= 0,0000 Y= =5,0000

LIE THPUT X= - 5,0000 Y= 10,0000

NEL X= 0.0000  DEL Y= = 11,9000
CIPCLE INPUT  A(s= 0.0000 VYC= 00000 Re 5,7090
LII'E TANGENT TO CIRCLE AT X= £.00% Y= 0.1000

LIIE THPUT X= 1203,2564 . Y= =2301,7356
DEL X= 1267.2175 DEL Y= -3691,2547
CIPCLE INPUT  XC=  235,6540 YC= =326,1750 Re 3214,2560
INTERSECTION POLNTS
X=  1534.5473 Y= -3200.2470
we o <5A5,2002 Y= 2791,8301

18
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6. Program Name: TANCIR
Description: This program finds the tangent points on a circle
from a point outside the circle. (2 dimensions)

(X1.%)

] Memory: 1153 bytes
Restrictions: None
Instructions: After the program is loaded, enter the following:
(enter data separated by commas)
(a) X and Y coordinates of the point outside
the circle CR/LF
(b) X and Y coordinates of the center of the
circle and the radius of the circle CR/LF
(c) Results will be printed out
(d) To run another case, key CONTINUE CR/LF
and program returns to step (a).

Sample Outputs:

T PR DT

L - . POINT LIPUT X= 0.,0000 Y= 0.N000
- CIRCLE ILPHT XCEIT= H.,0000 YCL!UT= 2.0000 R= 2.700n
i TANRELT PTS  X= 5.0000 Y= U, 0000

n= 3.6206 Y= 3.4682

i o~
- _ MILT IPT Y%= 50,000 Y= (4,000
s CIRCLE I'IPUT  XCENT= 01,0000  YCE!T= NG R}, RN
TAUGELT PTS %= 2.0000 Y= 9,7979
A= 2.0000 Y= -0, 7470
19
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POILT INPUT X= 35.0C00 Y= 0,0000
CIRCLE INPUT XCENT= 0.0000 YCENT=
POINT IS ON CIRCLE

POINT INPUT X= 0.0000 Y= 0.0C00
CIRCLE INPUT XCENT= 0.0000 YCENT=
POINT IS INSIDE CIRCLE

POINT INPUT X= 1234,5678 VY= 2345,6789

CIRCLE INPUT RCEifT= 120,3650 YCENT=

TANGENT PTS K= 418,7842 Y= 3364,0644
a= =1.3377 Y= 2762.7079

POIRT INPUT X=  102,3040 Y= <326,2509

CIRCLE INPUT XCE!T= 0.0000 YCENT=

TANGENT PTS = 11.8607 Y= 3,2576
A= =11,5953 VY= =4,1019

20

0.,0N00 R=

0.0000 R=

3N25.0140 Rs

0.n0N0 R=

35,0000

56,0000

382.,3600

12,500




7.

Program Name:
Description:

Memory:
Restrictiuns:

Instructions:

Sample Outputs:

PLANEINT

This program finds the point of intersection of
three different planes. Each plane can be
entered using one of three methods: (1) 3
noncollinear points; (2) one point on the plane
and rotation (azimuth) and fallback (elevation)
angles of that plane; or (3) coefficients of
the equation of the plane - that is A,B,C,D

of the equation AX + BY + CZ = D.

3632 bytes

If the three planes intersect in a line the

program will print out the message that the

planes do not intersect.

After the program is lcaded, enter the following:

(a) An indicator depicting the method of input
for the first plane where:

Indicator Type of Plane Input
1 3 noncollinear points
2 Point; rotation,
: fallback angles
3 Coefficients of the
plane

(b) Enter plane 1 by method chosen

(c) Next, enter the other 2 planes using steps
(a) and (b) above

(d) Results will then be printed out

(e) To run another case, key CONTINUE CR/LF
and program will return to step (a).

The first sample run is a case easily checked.

In the second sample run all three methods of

entering planes was used. Plane 1 was entered

by the 3 point method, plane 2 by the point

and rotation fallback method, ana plane 3 by

coefficients of the plane,

21




IIIPUT FOR PLANE 1
COEFFICIENTS A= 1.00000 0= 0.95000 C= 0.00000  p=
INPUT FOR PLANE 2 .
COEFFICIENTS A= 0.00000 &= 1.00000 C= 0.,nnN0 D=
IIPUT FOR PLANE 3
COEFFICIENTS A= 0,00000 B= - 0,00000 C= 1.00000 D=
INTERSECTION POINT  X= 99.0000 Y= 99.0000 Z= 49,0000

INPUT FOR PLAIE 1

X= 1263,3230 Y= 922,2570 7=  320.0000 ROT= £4,023 F D=
1063.2365 930,2451 325,2360
1145,2363 757.0169 398.2360

COEFFICIENTS A= 0,04190 D= 0,47263 C= 0,23025 D= 770,5159
INPUT FOR PLANE 2

X= 1025,3690 Y= 0512,3697 Z= 546,2387 ROT= 422,000 F D=
COEFFICIENTS A= 0.69671 B= 0,62732 C= 0,34791 D= 1414,0592
INPUT FOR PLANE 3
COEFFICIENTS A= 12.36900 BR= -3.26540 C= 210,20C010 D=
INTERSECTION POINT  X= 597,5406 Y= 1596,0651 7= =10,N930

99.00000
99.00290
99,0000

01.772

20,3400

5¢.,23400
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Program Name:
Description:

(X,v,2)

Memory:
Restrictions:
Instructions:

Sample vutputs:

LINEPLAN

This program finds the intersection point of a
line and a plane. The line is entered using
the point-slope method. The plane is entered
one of three ways: (1) 3 noncollinear points;
(2) point ir the plane plus rotation (azimuth)
angle and fallback (elevation) angle of the
plane; or (3) coefficients A,B,C,D of the
equation of the plane AX + BY + CZ = D,

,/

3360 bytes

None

After the program is loaded, enter the following:

(enter data separated by commas)

(a) X,Y,Z coordinates of a point on the line
CR/LF

(b) DELTA X, DELTA Y, DELTA Z of the line CR/LF

(¢) Indicator for type of plane input desired,

where:
Indicator Type of Plane Input
1 3 noncollinear points
2 Point, rotation angle,
fallback angle
3 Coefficients of the

plane equation

(d) Enter plane according to the method chosen
(e) Results will be printed out
(f) To run another case, key CONTINUE CR/LF

and program will return to step (a).
The first three sample outputs are the same
case but the plane has been entered using the
three different methods.

23
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INPUT FOR PLANE
COEFFICIENTS A= 1.00000 B= 0.00000 C= 0,00000 D= 107,03000

LINE IHPUT o
X= 0,0000 Y= 0.0000 Z= 0.0000
DEL X= 2.0000 DEL Y= 2.0000 DECL 7= 2.7900

INTERSECTION POINT = 100,0000 Y= 160,0000 Z=  100,0000

INPUT FOR PLAIL '
= 100,007°0 Y= 2.000C 2=  3,7000 ROT= O0,M0 F D= 0,000
COEFFICIENTS A= 1.00000 B= 0,00000 C= 0,00000 ND=  100,0000

LINE INPUT
RE J,0000 Y= 2.0000 Z= 0.0000
DEL X= 2.0000 DEL Y= 2.0000 DEL Z= 2.0000

INTERSECTION POINT X= 100,000 Y= 100,0000 7= 190,007

ILPUT FOR PLAIE
X= 100.0000 Y= 2,0000 7= 3.7000 ROT=  0,M0 F 5= 5,770
100,0000 5.0000 6.0000
121,0000 G,0000 ¢,0000
COEFFICIENTS A= 1,00000 B= 0,00000 C= 0.00000 D= 120.9700

LINE INHPUT
£= J.0600 Y= 0.0000 2Z= 0.02009
DEL Y= 2.0000 DEL Y= 2,0000 DEL 7= 2.0000

HITERSECTION FOINT X= 100,0C00 Y= 100,0nn0 7= 190,0000

HIPUT FOi PLANC
X= 23.5600 Y= 378,2360 Z= -(57,2350 ROT= 331,100 F P= -25,009
120.3245 -23,1500 =(5,2400
92,1547 =1256,2140 3207, 2450
COEFFICIENTS A= 0,79203 [==0,43724 Cs=-0,42093 D= 133,2200

LINE InPUT
Y2 125,600 256,3240 7= <235,65H00

V=
DEL X= =2354,0123 DEL Y= 3589,2345 DCL J= 56,2340

INTERSECTION POLINT = 15G.,5755 Y= 2092840 7= <236, 2005

24
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Program Name:
Description:

e o e el aaisia ittt b i Kb

LINELINE

This program finds the point of intersection
of two lines (in 2 dimensions). The lines are
ent/;red using the point-slope method.

Memory:
Restrictions:
Instructions:

1108 bytes

None

After the program is loaded, enter the

following:

(enter the data separated by commas)

(a) X and Y coordinates of a point on the
line, DELTA X, DELTA Y for line 1 CR/LF

(b)

(¢)
(d)

Sample Outputs:

X and Y coordinates of a point on the
line, DELTA X, DELTA Y for line 2 CR/LF
Results will be printed out

To run another case, key CONTINUE CR/LF
and program will return to step (a).

LIIE X Y prL X DFL Y
1 0,0000 0.0000 1.0000 1.0000
A 2,0000 0.0000 7, 0000 11,000

UTERSECTION POINT A= 2.0000 Y= 20000

.

LINE X Y prL « DEL Y
] 0,0000 0.0000 1.00M 1.0000
2 2.0000 0.0000 1.970 1.7000
LINES DO HOT INTERS'CT
LINE X Y PEL X DEL Y
1 120,3692 «23. 5690 1235,6470 =301, 2014
2 104,2350 364.2500 «23.5597 1452,36%0

INTERSECTION POINT X= 110,4871 Y= 21,7010

25
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Program Nauie:
Description:

Memory:
Restrictions:

Instructions:

RFARB
This program finds an ARB8 with face 1234 parallel
to face 5678 and a normal distance of any desired
length (T) apart (see figure below). Face 1234
is defined by the following:
(1) one point on the face
(2) two coordinates of the remaining three
points on that face
(3) rotation (azimuth) angle for that face
(4) fallback (elevation) angle for that face

7

L(x,v,2) 2

2006 bytes

Note that ARB6s can also be done by making

point 4 equal to point 1. The user must

beware that face 5678 is on the desired side
of face 1234, If not, run the program again
using a negative thickness T (see sample

outputs 1 and 2).

After the program has been loaded, enter the

following:

(enter data separated by commas)

(a) The X,Y,Z2 coordinates of one point on face
1234 and the rotation and fallback angles
of face 1234 CR/LF

(b) Two coordinates of the remaining 3 points
will then be entered in the following
manner:

For each point, you will be asked to
enter indicators and 2 known coordinates.
If the X and Y coordinates are known then
enter 0,0,1,X coordinate, Y coordinate.
Follow the same scheme for other coordinates.
So enter the remaining 3 points as

1,0,0,Y coordinate, Z coordinate CR/LF
or 0,1,0,X coordinate, Z coordinatc CR/LF
or 0,0,1,X coordinate, Y coordinate CR/LF

26

R SN RTINS



TR T T A e

)

o

o
hat}

P g B

P

Rl i e o
YRS G L P~
A 4

s ‘4 “_,

-

epea og,

y.

o

(c) The distance between face 1234 and face
5678 (this variable is called thickness)
CR/LF
(d) Results will be printed out
(¢) To run another case, key CONTINUE CR/LF
and program will return to step (a).
At this point it is usually advisable.
to run another case with a thickness
which is the negative of the previous
case's thickness.
Sample Outputs:
PT X Y Z
1 1063.0000 922.2570 320.0000
2 1024,6265 59.0320 514,5340
3 1090,4640 787..1626 512,2850
4 1116,4420 787.1570 393.0010
5 1067 ,9665 926.7288 322.4324
6 1029.5930 %63.5038 517.0164
? 1095,4305 791.6345 514,7174
8 1151,4035 791.6238 400,4334
FACE A tH c D ROT FE
1234 0.69332  0.62077  0.34202  1431,662° 12.090 20.00
6074 N,50032  0.62877 0,34202  1433,77407 42.0n 20,00
THICKIESS= 7.112
PT X Y Z
1 10630000 922.2570 320,0000
2 1024,6265 59,0320 514.5340
3 1090,4640 77,1626 512,2860
3 1146.4420 737.1570 390.0Mm0
5 10586.0334 17,7051 3N7.5675
6 101906(’00 leo J(’n‘ 512.1515
7 1005,4974 7:32.6998 509,3525
i lldl 6754 752,635 395,5655
FACE A L C ] ROT F L
1236 060032 52677 0,24202  1431,6670 £2,00 20,70
567G 0,68032  0,62077  0,34202  1424,550:7 42,00 20,7
THICKNLSS= «7.112
’T X Y z
1 123,2660 23.1200 55.0000
A ML.2000 Gh23. 1200 25,0000
R 5(‘02:,”: '(M et 1Jn JJ.nOOO
4 hoitenlif) -158.2147 55,0000
h 123.2650 23,1200 75.0000
o .;1.1.(0 <0hel. 10N 75.0300
7 rﬁ.. )u -5:’3.:‘]5:‘- 75.0""\0
.’; »S, .- u()’) '4:;"..?]’7 75 f"?ﬂ"
Fcr 5 . C A ¥l F o
1230 20000 4,60002 1,000 007NN PR G5 10K
W7 nAndn aaennn 1,0n 7600700 G h an n
TUICLGSs id)
27
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Program Name:
Description:

Memory:
Restrictions:

Instructions:

3PTARB

This program finds an ARB8 with the face 1234

parallel to the face 5678 and a normal distance

of any desired length (T) apart (see figure

below). Face 1234 is defined by the following:

(1) 3 noncollinear points and

(2) 2 coordinates of the remaining point .
This program is useful in finding armor
plates of any desired thickness.

8 7
T / T
/ 3
4
{;
/ T
I(X,Y,Z) 2
2666 bytes

ARB6s can be done by making the 4th point
equal to point 1. The user must beware that
5678 is on the correct side of face 1234, If
not, rerun the program using a negative T.
After the program has been loaded, enter the
following:
(enter the data separated by commas)
(a) The X,Y,Z coordinates of point 1 CR/LF
(b) The X,Y,Z coordinates of point 2 CR/LF
(c) The X,Y,Z coordinates of point 3 CR/LF
{(d) The remaining point of face 1234 in the
same manner as the RFARB program, that
is:
1,0,0,Y coordinate, Z coordinate CR/LF
or 0,1,0,X coordinate, Z coordinate CR/LF
or 0,0,1,X coordinate, Y coordinate CR/LF
(e) The thickness desired (i.e. the distance
between face 1234 and face 5678)
(f) Results will be printed out
(g) To run another case, key CONTINUE CR/LF
and the program will return to step (a).
At this point, it is advisable to run the
same problem only with the thickness
negative to the thickness of the previous
m.

28
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Sample Outputs:

’T X \ Z

1 1063.0000 922.,2570 320,100

o 1024,62°5 059,0320 51445840

3 1090.4640 7671626 512.?ﬂ5“

* 3 11445,4420 737.1570 5.1010

5 10679665 9267233 322,4224

G 1029,5930 563.5036 517.0164

7 1095,4305 791.6344 514. 1174

O 11514335 791,.6200 ann, 4234

FACE A { ¢ n noT Fn
1234 0,69032  0,62877  9,34202  1431.6673 42,00 2n.M
5678 0,09832  0.620877  0.34202 1438.7748 4700 20,00
THICKIIESS= .12

PT X Y Z

1 94,0000 123.0000 456.0000

2 23,0000 450,0000 734.0000

3 2%,0000 569.0000 912.0099

4 29,0000 5632.,0000 3952,0030

b 109,000 122.0000 £56,0000

0 109.0000 450,0000 764,0000

7 109,0009 969.0n00 91? nonn

) 1090900  5532,0000 2052.0000

FACE i B ¢ D Rt o

1234 1.90000  0.00000  0,00000 90.00000 0.00 0,01
5673  1.00000 0,00000  0,00000 109,00000 0.0 c.nn

THICKIESS= 10
PT X Y P
1 o3.0000 64,0000 100,0600
" 154,0000 237.0000 100,000
3 504,0030 274,0000 100,0000
4 1254,.0000  05387,0000 1000000
b 23,9000 64,0000 1100000
. 0 154,0000 237.0001 110.0000
7 504.0000 278.0000 119,000
S 1754.,0000  6557.0000 110.0000
FICE A b c n ROT F3

1234 2,0000  3,00000 «1,00000 =100, MINNN  divkikdk 00 1)
o673 3,00000  0,00000 <1,00060 <110,007%0  wwkwek 00 ()
wik 1OTE  SLICC FC IS <90 ROT IS HOT WGIIONUE®w®

THICKRLSS= =10

29
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12, Program Name:
Description:

Memory:
Restrictions:

Instructions:

Sample Outputs:

NORMVEC

This program finds (1) a vector of any desired
length in the same direction as a given vector,
and (2) a vector of any desired length
perpendicular to the given vector (2 dimensions).
For a 3 dimensional case, use program 13, PERPENV.

802 bytes

User must beware the direction of the perpendi-

cular vector. If the one printed out is not

the one desired, use its '"negative" or run the

problem again with negative length (see sample

outputs 3 and 4).

After the program is loaded, enter the following:

(enter the data separated by commas)

(a) X and Y components of the given vector,
length of vector in direction of given
vector, length of perpendicular vector CR/LF

(b) Results will be printed out

(c) To run another case, key CONTINUE CR/LF
and program will return to step (a).

AT A por gy -
é‘ r g Lot ¢

o -

T W AR
s Oy S

)

o2

[HPUT VECTOR:
LEHGT!!= 100,000 DEL X=
VECTOR Til DIRECTION OF IMPUT VECTOR:

LEMGTl(= 10,000 DEL X= 0.006 DNEL Y= 10,000

VECTOR PERPE!DICULAR TO INIPUT VECTOR:

LEIGTH= 25,000 DEL %=  -25,000 DEL Y= 0,000

LHPUT VECTOR:

LEIGTH= 141,421 DCL X= 100,000 DEL Y= 100,000

VECTOR Il DIRECTION OF LilPUT VECTOR:
LE!GT= 10,000 DEL X= 7,071 DEL Y= 7.7
VECTOR PERPEUDICULAR TO INPUT VECTOP:

LERGTI= 25,000 DEL X= -17,677 DNEL Y= 17.677

30
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INPUT VECTOR:

LENGT!i= 261,178 DEL X= 123,456 DEL Y=
VECTOR Iil DIRECTION OF INPUT VECTOR:
LEHGTH= 12,360 . DEL X= 5,837 DEL Y=
VECTOR PERPENDICULAR TO INPUT VECTOR:
LENGTH= 36,200 DEL X= 31,900 DEL Y=

INPUT VECTOR:

LENGTH= 261,178 DEL X= 123,456 DFL Y=

VECTOR Ii RIRECTION OF INPUT VECTOR:
LENGTH= 12,350 DEL X= 5.337 DEL Y=
VECTOR PERPEHDICULAR TO INPUT VECTOR:
LEIGTH=  «36,200 DEL X= =31,900 DEL Y=

31
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13. Program Name: PERPENV
Description: This program finds (1) a vector of any desired
length perpendicular to two given vectors and
(2) the angle between the two given vectors.

v
. waVv
v - wiU
W
] L=IWI
L=l
Memory: 1373 bytes

Restrictions: User must beware of the direction of the
perpendicular vector. The program prints out
both of the perpendicular vectors and the user
must choose the one desired.

1 Instructions: After the program is loaded, enter the following:

3 (enter the data separated by commas)

4 (a) The X,Y and Z components of vector 1

_ CR/LF

g . (b) The X,Y and Z components of vector 2

S CR/LF

P - (¢) The desired length of the perpendicular

e vector CR/LF

(d) Results will be printed out

(e) Program returns to step (1)

Sample Outputs:

IBPUEVECTOBSSa00  neL Y= 0.0000 DRL 7= 0,000
OEL Y= 00000 DEL Y= 15,0000 DEL 7= 0,000
"LEMRTIIS  VECTOR 1= 15,0000 VECTOR 2= 15,0000
NIGLE RCTUEEN LIPUT VECTORS= 90,000 DEGREES

VECTOR PCRPEUDICULAR TO INPUT VECTORS:
X= 0,0000 DY= 2,000 = 25,0000
OR DNX= 0.,0000 DY= 0.0000 DZ=  =25,0000

1PUT YECTORS:

JEL X=  156,2340  DEL Y= <G2,3147  DEL 7= -91,2407
DEL ¥=  <61,2357 DEL Y= <2G,3214 DEL 7= 00,3540
LE..ATHS VECTOR 1= 191,3554  VECTOR 2= 05,1497
ANGLE BETUEEN LHPUT VECTORS= 121,219 DEGREES

VECTOR PERPLUCICULAR TG INPUT VECTORS:
D= =G0,2406 [¥Y= <137,030) DI= =9.55%1
02 DX= 60,2406  DY=  137,0300  D7= 2,560

32
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14, Program Name: AMTRACK
Description:- This program adds tracks to domestic vehicles,
or any vehicle with "live" tracks. The two
figures below are drawings of the track the
program produces. Included in the output are
the solid table and the region combination
table, r

‘ﬁ‘ \-- a;ls
[}
9
8

Memory : 7497 bytes
Restrictions: The following assumptions are made:
(1) The Z-coordinates of all the road wheels
are equal
(2) The "idler" wheel is to the front of the
] first road wheel
- . (3) The "drive'" wheel is to the rear of the
. T ow last road wheel
. (4) The radii of the road wheels are equal
Instructions: After the program is loaded, enter the
following:
(enter the data separated by commas)
(a) The X,Z coordinates of the first road
wheel CR/LF
(b) The X,Z coordinates of the last road
wheel CR/LF
(c) The radius of the road wheels CR/LF
(d) The X,Z coordinates of the "idler"
wheel CR/LF

. « 4 e
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(e) The radius of the "idler'" wheel CR/LF
(f) The X,Z coordinates of the "drive" wheel
CR/LF

(g) The radius of the "drive" wheel CR/LF

(h) The Y min and Y max of the tracks CR/LF

(i) The thickness wanted for the tracks CR/LF

(3) Results will be printed out

(k) Program returns to step (a). '
Sample Output: The following input data were used to produce

this sample output (according to the order

of input required in the instructions above:)

(1) 1500,100

(2) -1600,100

(3) 80 .

(4) 2000,500

(5) 60 '

(6) -2200,600

(7) 75

(8) 0,100

(9) 20

180X  1539.39%3 0.n000 00000 512,6654 0 410,2405  FRMT SLOPE
-13,0129 0.0000 15.1876 0.0000 100,
2 00X  ~1639.3303 02,0000 0,0000  =622,1040 0 67,5441  REAR SLOPF
12,9352 0.0000 15,2638 0,000 100
JRPP  -1639.3303 1539, 3963 0.0000  100,0000 0 20,0000  TRACK BOY
4 ARBR  2247,2457 110,000  630,0000  2247,2457 1IN, 21,4353 IDLER Dun:
2000,0000  110.7000  500,0000 2000,0000 . 110 . .
2247,2457  =10,0000  630,N000  2247,2457  -10,M00 211,436
20M,0000  =10,0000  500.0000 2000,0000 10,0000  639,00M
5 ARBG +2455,4711  110,0000  745.0000 -2455,4711 130,000  290,7360  DRIVE DUN
=2200,0000  110,0000  GNO.ONON  =2200,0000  110,0000  745,9000
=2455.4711  <10,0000  745.0000 -2455.4711  -10,0000 00,7360
=2200,0000  <10,0000  GNO.ONNND  -2200,0000 10,0000  745,.0000
6 RCC Zm.m 0.0000  500,0000 0.0000 100,000 0.0700  TRCK IDLER
7 RCC  =2200,0000 0.,0000  600,0000 0.0000  100,0000 0.00n0 TRCK ORIVE

gs.m
8 BoX 9962 10,0000  559,7262 -4219,902% 0.0000 115,574  TRACK TP
0.5‘74 o.m ‘9.9925 O.M .'MQm o.m
9 RCC  2000,0000 0.0n00 500,000 00000 100,000 0.7  IDLER Ot

60,0000
10 RCC  -2200,0000  0,0000  GOHNOD  0,0000  100,7700  0,0000 ORIVE DIt
75.7000
2 REGION TABLE
1 1 «4 o FIIT SLOPE
, 2 2 5 0 REAR SLOPE
. R S TRACK BT
o, & 6 4 TRCK INLER
b s 7 5 -10 TRCK MRIVE .
; 6 8 4 TRACK TP
- o*
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Program Name:
Description:

Restrictions:

Instructions:

SOLIDROT

This program rotates the COM-GEOM solids (except
ARS) about any point in the XY, XZ, or YZ planes.
Positive rotation is from positive axis to
positive axis - that is, positive rotation in
the XZ plane is from the positive X axis towards
the positive Z axis. User must beware of the
direction of the rotation.

&
=

B -‘ -(-X.I,Y lz')

7539 bytes

The COM-GEOM solid ARS (triangular surfaced
polyhedron) cannot be rotated by this program.
The large amcunt of input required was the
reason the ARS was not included. If needed
however, it would not be that difficult to
add,

All rectangular parallelpipeds (RPP) are
changed to boxes (BOX) whetiher or not the
rotation is such that they remain RPPs,
After the program is loaded, enter the
following: :

(a) Plane of rotation where

1 = XY plane
2 = XZ plane
3 = YZ plane CR/LF
(b) Angle of rotation (in degrees) CR/LF
(¢) X,Y,Z coordinates of point about which
you wish to rotate the solid CR/LF
(d) Next input the solid type you wish to
rotate, following the instructions on
the scope.
(e) Results will then be printed out
(f) To run another case, key CONTINUE CR/LF
and program will return to step (a).
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Sample Outputs: The first four sample runs indicate the direction
of positive rotation for the three planes of
rotation available.

ANGLE OF ROTATION= 90,0000 DEG I THE
PT AROUND WHICH SOLID UAS ROTATFD X=
InpuUT SOLIND

SPH 10,0700 0,0000  ©,0000
ROTATED SOLID
SPH 2.0000 10,0000 0,0000

ANGLE OF ROTATION= 90,0000 DEG IN THE
PT AROUHD WHICH SOLID WAS ROTATED X=

INPUT SOLID

SPH 10,0000 (.0000 0.0000
ROTATED SOLID

SPH 79,0000 0,0000 10,0000

ANGLE OF ROTATION= 90,0000 DEG IN THE
PT AROUND WHICH SOLID WAS ROTATED X=
[HPUT SOLID

SPH (1,000 10.0000 0.0000
ROTATED SOLID
SPH 10,6000 0.0000 10,0000

ANGLE OF ROTATION= 90,0000 DEG Iff THE
PT AROUHD WIIICH SOLID UAS ROTATED Xs=
LIPUT SOLID

SPH 0,0000 0.0000 10,0000
R0TATED SOLID
=10,0000 0.0000

KL 1,000

NIGLE OF ROTATION= 31,2600 DEG IN THE

PT AROLMID IMICH SOLID tAS ROTATED Xs
LPUT SOLID
nep =566,2350 25,3247 -007.2354

ROTATED SOLID
LOX 66,2350 -1424,37°02  1670.2947
0,7000 54,5071 330,460

XY PLANE
0,0000 Y=

1.0000
11,0000
X7 PLANE
0.0000 Y=
1.0000
1.0000

Y2 PLANE
0.,0000 Y=
11,0000
1.0000

Y2 PLANE
0.0000 Y=
1.0000
1.0000

Y2 PLANE
26.0000 Y=

=250,2140  2265,0000

£1.5605
0.00n"

0.0000 Z=

0.0000 7=

0.0000 7=

9.0000 Z=

36,7140 7=

a.0000

0,700

0,100

0.na0n

0.0n00

123625640

3214,2390

0,7
726 ,MEP




16. Program Name:

Description:
Memory:
; Restrictions:
’
§
v Instructions:
' -
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PLOTSOL

This program produces scaled plots of selected

COM-GEOM solids. The following solids can be

plotted by this program: RPP, BOX, RAW,

ARB8, ARB7, ARB6, ARBS5, ARB4, RCC, TRC and

SPH. Peatures of this program are as follows:

(1) Ability to replot the same solids at a
different aspect (view).

(2) Ability to add solids as long as the
limits on the maximum storage requirements
are not violated (see restrictions below).

(3) As each solid is entered, the user
acknowledges that the input is correct
before entering the next solid. This
feature helps eliminate input errors.

(4) The scale and azimuth and elevation
angle are printed out on each view plotted.

(5) The program gives the user the opportunity
to adjust the lengths of the axes so they
will be equal. If the axes' lengths
are equal then the scale printed out would
be correct and circles will look like
circles.

32053 bytes

The following are the limitations and restrictions

of this progranm:

(1) The sux of the number of TRCs and RCCs
to be plotted must not be greater than
5.

(2) The maximum number of SPHs that can be
plotted is 5.

(3) The stovage requirements for the RPP, BOX

"~ ARB8 ix 8; for the RAN and ARB6 is 6;
for the ARBS is 5; and for the ARB4 is 4,
Using these storage numbers, the sum of
all storage requirements for RPPs, BOXs,
ARBs and RAWNs must not exceed 120, For
example, the maximum number of ARB4s that
can be plotted is 30.

(4) This program contains no hidden line
routine.

(S5) This program takes about 55 seconds to
process a TRC and about 35 seconds for
a RCC.

After the program is loaded, perform the

following steps, following the instructions

on the screen:

(a) Ready the plotter

(b) Enter the number of solids to plot CR/LF

(c) Enter the azimuth and elevation angle for
this view CR/LF

37
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(d)

(e)
(f

(8)
(h)

(1)

(3)

..
b
;
£
3
4
3
b

(k)

G

-4

Sample Outputs:

-

e g LR o S
it Deaaala
'l - N N A .

Y
- —— L d el AR
g 4 *,
. ‘ -
F_ NP

e POty

Enter the solid type using the code
displayed on the screen (1 = RPP, 2 = BOX,
etc.) CR/LF

Enter the parameters for the solid as they
are asked for

When finished entering the solid parameters,
enter 1 if data is correct, 0 if not.

If data is correct program processes the
data. If data is incorrect program returns
to step (e).

Enter the remaining solids using the
scheme above (steps (d), (e), and (f)).
When solids are all entered, the program
asks if the axes lengths are adjusted.
The first time through the program, the
user should indicate NO (by entering

zero) and two perpendicular lines will

be drawn by the plotter. If these lines
are of equal length then the axes are

of equal length. If these lines are not
equal, then adjust them using the scale
adjust controls on the plotter. The
program will again ask if axes lengths
are adjusted and the user continues to
say NO and adjust until they are equal.
When axes are adjusted the user should
change paper on the plotter and key
CONTINUE CR/LF to plot.

Once the solids are plotted, indicate

if another view of the same solids is
desired, if yes program returns to Step

(i).

"If another view is not desired, the user

must next indicate if he wishes to add
more solids. If yes, indicate the number
to add and the program returns to step
(d). If not, the program returns to

step (a).

Figure 1 shows individual plots of the 11

: COM-GEOM solids which this program plots.

f These plots are intended to familiarize the

user with the way these solids look when plotted.
. Figure 2 is a sample plot of 5§ solids at 90°

5 azimuth and 0° elevation.
of the same solids at a different aspect (125°
azimuth and 18° elevation).

Figure 3 is a plot
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1 f ¥ Figure 1. Sample Plots of the Available COM-GEOM Solids (Continued)
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17. Program Name: DARBIN
Description: This program corrects an Arbitrary Convex
' Polyhedron (ARB) which has a fourth vertice
not in a plane defined by the other three
vertices and computes an inside ARB given
a thickness for each face,
Memory: 3432 bytes
Restrictions: When solving for the error denoted by the
message "FOUR POINTS NOT CO-PLANAR IN FACE
1234", the program will change the X,Y and
Z of point 4 to correct the ARB, To change
the X,Y and Z of point 1, enter the face
ordinal numbers 2341 instead of 1234.
Instructions: After the program is loaded, enter the
following:
(a) The number of vertices CR/LF
(b) The number of faces CR/LF
(c) The X,Y, and Z coordinates of each
vertice CR/LF
(d) A four digit ordinzl number for each
face CR/LF. (Fzce 512 would be
entered as 5120) Figure 4 contains
face ordinal numbers which may be used.
(e) The option indicator

Indicator Option
T 1 compute inside ARB
; $ 0 return to step (a)
' CR/LF

(f) Thickness for each face CR/LF

] (g) The program returns to step (a).
1 Sample Outputs:

rpuyY
: 0000 0,000 01,0000 00000 5,.000N N, AnANn
= 54700 T §.5000 35,9000 5,0000 (,NN0N 0,7n
- 3,000 0, Nnnn 5,0000 0.0000 5.000N 5, 0NNA
! 53,0007 5.,9000 5.0000 15,0001 0,n0Nn 5,000

?, 1234 5678 2376 1485 1265 4372

e TUICIESS ARE

f 53,1006 0, 2000 0.3000  <N.4000 5000 10,6000

NSING ARR
FRHAD | =N, 4000 10,1000 n,50nH 4.,700N 3, nmmn
O 4,7000 13,1100 4,4000  <0,2000 G.10M
AN R 1) 3,000 0,5000 43,7001 4,700
L0 4,7000 4,050 4.4000  =0,20M0 £,700

)
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npuT
1.0000
3.0000
7,0000
0. 07300
1236 5G74 7374
FOUR POINTS ROT
SOLUTION
1.00N0
5.,0nnn
1.,6000
3,000

IMPUT
1.0000
B
R
o0
T 673 2376
EGUR POINTS "NOT
SOLUTION
1,000
0, NN
2,0000
5.,N000

3.0000
5.0000
5,900
5,.0000

J.0000
D.0000
5.0000
5.0000

1455 1265 4375
CO-PLAIAR 1 FACE

1, 0000
5,0060
0.Mon
56,0000

2, 00N0
05,0000
ARSI
2.0000

1,9900
0,009
5.n00N
5.0n00

0.0000
(1, 0000
,0:000
5,000n

4361 2651 4370

CO-PLANAR

10,0039
2,0000
1,N009
5.0000

Tl FACE

2.0000
0,0000
h,0000
5.0000

12

e 6

71,0000
32,0000
4.0900
h.,00n0

0,900
5.9900
J.0000
5.,0000

2,970
5,000
00N
3,190

51 M=

G, N00ON
5,000
0, 0000
5.0000

50077 01,0001
3, 0000 n, 0000
h.0nnn 5,000
.00 &,0nn0
n.onnn fn,nnnn
n,nn0N f,AnnA
5.00N h.,nnan
NARTED n.,Nnn
5,001N 1,000
1,000 1,0009
EPRAMTAN | .00
12,0000 h,na
0,n000
5000 N, A0
00,0000 n,nnnn
5.09009 5.0000
11,7000 6,200
2 I, . AR, ) S S b o 3
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FACE ORDINAL NUMBERS WHICH CAN BE ENTERED

NO. OF

NO. OF

VERTICES| Faces | T | T W | T | T
s 6 | 1234 se7s | 1584 | 2376 | 1265 | 4378
7 6 | 1234 | se70 | 1as0 | 2376 | 1265 | 4375
6 5 | 1234 | 2365 | 1564 | 5120 | 6340
s S |1234 | 5120 | 5230 | 5340 | S410
4 4 |1230| 4120 | 4230 | 4310
Figure 4. An Arbitrary Convex Polyhedron (AR3)
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18. Program Name: BOXIN
Description: This program corrects a Rectangular Parallelpiped
in any orientation (BOX) whose vectors are not
normal and computes an inside BOX given a
thickness for each face.

ﬁ—-—

N,
L1 7
/
T‘ 3
W
Memory: 2717 bytes
] Restrictions: A corrected non-normal vector maintains its
j original length.
3 : Instructions: After the program is loaded, enter the following:
. (a) The X,Y and Z coordinates of the vertice
{ CR/LF
(b) The X,Y and Z components of the length (L)
vector CR/LF
(c) The X,Y and Z components of the width (W)
vector CR/LF -
(d) The X,Y and Z components of the height (H)
vector CR/LF
1 ' (e) The option indicator
T Indicator Option
. 1 compute inside BOX
= 0 return to step (a) CR/LF

(f) The thicknesses for each face. CR/LF
1 (g) The program returns to step (a).

L Sample Outputs:
; ~
L NPT
Ee LRt 0,00 J.0000 10,0000 n,n0nn {),nonn
Co So0u0 12,0000 ),0000 00007 H.a0n) 19,0000
iy THICIMESS ARF
. ST <0,20M) J,.2000 <0407 2.5000 an conn
1; , ISIOE 10X
" 3 RIG0 =0 0000 09,3000 1.,3000 00000 5,m00n
1. GO G703 0,8000 UMM 59090 10,000
g o 46
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INpPUT

0.0000 0.0000 0.0000 10,0000 0.000n

0,000 10,0000 2.0000 1.0000 0.0000
HEIGHT AND LENGTE VECTORS ARE HOT !ORMAL, ANGLE =
ARB SOLUTION

0.0000 0.0000 0,0000 10,0000 N, 00NN

12.0000 10,0000 0.0000 J.0000 19,0000

1.0000 0,0000 10,0000  11.0000 0.0000

11.0000 10,0000 10,0000 1.0000 10,0000
BOX SOLUTION

J3.0000 0.0000  0,0000 10,0000 0,099

0.0000 10,0000 0.0000 0,0000 n.0nnn
THICKNESS ARE

7.,1000 0.1000 0,2000 0.,2009 n.3000
IKSIDE DOX

2. 1000 13,1000 0.,2000 2.7000 0.000n

J. O 93,6000 0.0000 0.0non 0,000n

47
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0.0nnn -

10,0000
a4.2¢

0.n0nN
0.0000
1n,n0nn
10.0090

0,MM00
1n.nnee

0,000

7000
9,5400




A ®
| (®)
(c)
(d)
(e)

bt}

{ * (£)
- (8)
Sample Outputs:

INPUT

T 3.0000  9,0000
? : J.Ag0i 10,0000
- THICKNESS AKE
‘ ‘.‘u 2000 \).4000
b I'SINE PAN
i J.610  0.4000
1.';.. _ 0.0000 11,0142
1.5
-
..l'y.."
W
R
. ,, ‘

19. Program Name: RAWIN _
Description: This program corrects a Right Angle Wedge (RAW)
whose vectors are not normal and computes-an
inside RAW given a thickness for each face.

Memory: 2872 bytes

Restrictions: A corrected non-normal vector maintains its
original length. '

Instructions: After the program is loaded, enter the following:

The X,Y and Z coordinates of the vertice
CR/LF
The X,Y and Z components of the height (H)
vector CR/LF
The X,Y and Z components of the width (W)
vector CR/LF
The X,Y and Z components of the depth (D)
vector CR/LF
The option indicator

Indicator Option

1 compute inside RAW

0 return to step (a) CR/LF
The thickness for each face CR/LF
The program returns to step (a).

0.0000 0.0000 n.nnan - 10,N000
0.0000 10,0000 0.0000 0.7MNN

0.6000 0.6000  <1,0000

(,2000 0.0000 0.000n  11.2147
1.9000 53,6900 3.7000 N,nNAN
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INPUT '
0.0000 0.0000 0.0000 1.0000 0.0000
0.0000 10,0000 0.0000 10,0000 0,0000
NEPTH AHD HEIGHT VECTORS ARE 1OT HORMAL, ANGLE =
ARB SOLUTION
0.0000  1.0000 0.0000 1.0000 0.9000
11,0000 0.0000 10,0000 10,0000 0.0009
0.0000 10,0000 0.0000 10,0000 10,0000
RAW SOLUTION
0,0070 0.0000 0.0000 1.0000 0.n0Nd
0.077°0 10,000 0,000 9,950 #.0000
THICKNESS ARE
0,5000 0.4000 0, 3000 0.2000 n, 1000
IKSIDE RAY
0,3462 0.4000 0.4676 0.9301 0.0n00
09,0000 9.£589 (,0000 9.4527 0,00N0

49
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0.0000
84,26

10,1000
Gg,annn
0,n00Nn

10,0000
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20. Program Name: TRCIN

Description: This program compufes an inside Truncated Right
Angled Cone (TRC) given a thickness for each
surface.

Memory: 1047 bytes
Restrictions: None
Instructions: After the program is loaded, enter the following:
(a) Th; X,Y and Z coordinates of the vertice
CR/LF

(b) The X,Y and Z components of the height
. vector CR/LF

E (c) The radius of the base CR/LF

' (d) The radius of the top CR/LF

(e) The thickness for each surface CR/LF
(f) The program returns to step (a).

1 Sample Outputs:
r I'PuT

4,000 0.0000  0.0000  0,0000 0.0 10,9000
10,0070 5.,0000
; THICKIESSES ARF
: S1.0000 2.0m00 3,6000
. LISINE THC
; J.0C00 0.0000  <1.0000 U000 0.0000  9,nnan
£ 70455 2,665
LIPUT
3 0,200 S.0000 0,000 0,000 0.00%0 10,00
o 10,00 1.0000
q - TI'ICKINSSES ARE
1.0000 20000 3.0000

i
LARCTNG, TOP DADIUS OF INSIDE TRC = -1,23
{ RADINS AFSET TO a1 AND THICKRESS(?) = 0
. INSIEE The
i . 0.0000 41,0000 1.0n00 2.0000 11,0000 O FACS
5,902 0,00Mm
~
3

o S0




21. Program Name:
Description:

Memory:
Restrictions:

Instructions:

&

- sepre o

f

RECIN .

This program corrects a Right Angle Elliptical
Cylinder (REC) whose vectors are not normal and
computes an inside REC given a thickness for
each surface.

2337 bytes

The corrected non-normal vector maintains its

original length. The inside elliptical surface

does not yield a constant thickness. This is

especially true when the ratio of the lengths

of the minor axis to the major axis is less than

0.8. Therefore, this program computes an inside

REC with an elliptical surface which yields an

average thickness equal to the thickness entered.

After the program is loaded, enter the following:

(a) The X,Y and Z coordinates of the vertice
'CR/LF

(b) The X,Y and Z components of the height
vector CR/LF

(c) The X,Y and Z components of the defining
the semi-major axis CR/LF

(d) The X,Y and Z components of the vector
defining the semi-minor axis CR/LF

(e) The option indicator

Indicator Option

3 1 compute inside REC
TN 0 return to step (a) CR/LF
LI (f) The thickness for each surface CR/LF

. (g) The program returns to step (a).

.; Sample Outputs:

L Pt

%- 00000 0.0000  0,0000  0,0000  0.0000 10,0000
I 10,0000 0.0000 6,000 0.0000 5,000 _nnon
S TUICKUESS ARE

2
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1.0000  2,0000 -3,0000
INSIDE REC '
0.0000  0,0000 1.0000  0,0000 0,0000  7,0000
13.0000  0.0000  0,0000  0.,0000  8,1021 0.000n

iPuT
0.000n 0.0000 0.0000 0.0000 06,0000 10,0000
10.00600 1.0000 0.0000 0.0000 5.0000 0.00n0
SEMI-IAJOR AND SENI-MINOR VECTORS 10T NORMAL, ANGLE= 84,28
SOLUTION ,
0.0000 0.0000 0.0000 0.0000 J.0000 10,0000
10,0493 0.0000 0.0000 0.00n0 5.0000 n.000N
] THICKHESS ARE
3 INSIDE REC
2,0000 0.0000 1.0000 0,0000 0.0000 7.0000
13,0498 0.0000 0.0000 J.0000 £.1032 0.0nn

¢ W -
AN
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Program Name:
Description:

TECIN

This program corrects a Truncated Elliptical
Cone (TEC) whose base vectors are not normal and
computes an inside TEC given a thickness for
each surface.

Memory :
Restrictions:

Instructions:

3432 bytes
The corrected non-normal vector maintains its

original length. The elliptical surface does
not yield a constant thickness. This is
especially true when the ratio of the lengths
of the minc» axis to major axis is less than
0.8. Therefore, this program computes an inside
TEC with an elliptical surface which yields an
average thickness equal to the thickness entered.
As a result of the restriction of defining the
top of a TEC as a ratio of the base, the inside
TEC is a best fit. Therefore, a TEC with a
large ratio or a relatively large thickness
relative to the length of the minor axis or a
small minor axis relative to the major axis may
have a large variation of thicknesses on its
elliptical surface.
After the program is loaded, enter the following:
(a) The X,Y and Z coordinates of the vertice
CR/LF
(b) The X,Y and Z components of the height
vector CR/LF
(c) The X,Y and Z components of the vector

defining the semi-major axis of the base CR/LF

53




(d) The X,Y and Z components of the vector
defining the semi-minor axis of the base CR/LF
(e) The ratio of base to the top CR/LF -

) ' (f) The option indicator

1 Indicator Option

? " 1 compute inside TEC

: 0 return to step (a) CR/LF

(g) The thicknesses for base, top and ellipticsl
side in exact order CR/LF
(h) The program returns to step (a).
Sample Outputs: :

UIPUT
11,0000 a,.0nn 10,0000 0.9900 5.,000N 11,0000
11,0000 0.0000 0.0000 0,0nNN .00 01,0000
:'.f‘,mn
TPICKUESS ARE
=0,0000 1.0000 2,00n0
I"SIDE TEC
12,2000 n,0004  <0,5000 01,0000 £,7500 9,80n0
N Rl 4.0000 0.0N00 71,0000 2,050 0,0000

T T, Y I Y

4.,60n7
i PATI) OF "WIOR AXIS  2,4552 RATIO OF MINOR AXIS  5,.mM8Y
: P IAOR AXIS 3.2639 TOP MINOR AXIS 0,570
! I'.PuT

1,nnnn 0.1030 32,0000 (,0000 5.0000 10,0000

i ‘?-?Q?” 56,0000 (1,N000 0.0000 5,0NN0 0,n0N0
¢ <101
! SEI=AJOR AND SEHT-NINOR VECTORS NOT NORMAL, ANGLE = 63.43
t SOLLTION .
2,0000 0,00 1.0000 0,0000 5,0000 17,000
S 11,1003 10,0000 0,000 0.0000 5.0000 n,n0nN
: 1.1250)
THICYESS FRE.

: J.1000 3. 1000 0,6000
T 1USINE TFC
f S TRG 10,0647 0.1000 9,9000 4,000 a,°0nn
' 1?.5?33 ).N000 0, 0000 0.0000 4,137 0,nnn

- 1161

RATIO OF MAJOR AXIS  1,1302 RATIO OF MINOR AXIS 1.11M2

e TOP "IA0R AYIS 9,460 TOP DIOR AXIS N0
ji
k. .
r/‘.
gl
|
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23. Program Name:

Description:

Memory:

Restrictions:

Instructions:

PARB

This program computes the points of intersection
of a set of planes taken three at a time. Each
plane can be defined by either three points;
azimuth angle, elevation angle and point; or an
equation.

4026 bytes

This program is limited to a maximum of 25 planes.
Combinations of three planes containing parallel
planes or whose point of intersection distance
from the origin is greater than 100,000 is not
computed or printed. The plane equation

(AX + BY ¢+ CZ = D) is normalized so that a
parallel plane can be obtained by only changing
the value of D. Furthermore, the difference
between the value of D in the original equation
and the final equation is the distance between
the planes.

After the program is loaded, enter the following:
(a) The number of pianes CR/LF

(b) The type of input indicator for each plane

Indicator Input
0 azimuth, elevation and
point
1 three points
2 plane equation CR/LF

(c) If the indicator keyed in step (b) is 0,
enter the follcwing:

1. The azimuth angle (about z axis) CR/LF
2. The elevation angle (about y axis) CR/LF
(d) If the indicator keyed in stap (b) is 1, enter
the following:
The X,Y and Z coordinates for each of three
points in the plane CR/LF
(e) If the indicator keyed in step (b) is 2, enter
the following:
The A,B,C,D coefficients of the plane

equation .y . By + CY = D CR/LF

(f) The program returns to step (b) until all
planes are ~ntered.

(g) The option indicator

Indicator Option
0 change planes previous
entered
1 return to step (a) CR/LF

(h) The number of the plane to be corrected CR/LF
If zero is keyed, the program computes the
intersections of the planes and returns to
step (g). If a number greater than zero is
keyed, the program returns to step (b).
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Sample Outputs:

INPUT FOR FACE 1

AZIMUTH = 30,00 ELEVATION = 26,00

POINT = 120.0000  245.0000 04,0000
PLANE EQ. = 0,77837 X+ 1),44939 Y+ 0,43837 i =

INPUT FOR FACE 2
3-POINTS

=10,0000 30,0000 58.0000
PLLANE EQ. ==1,00000 X+ 0,00000 Y+ 0,00000 7 =

INPUT FOR FACE 3
PLAME EQ. = 0,00000 X+ 0,55470 Y+ 0,83205 7 =

INPUT FOR FACE 4

AZINUTH = 210,00 ELEVATION = -79,00

POINT = <10.0000 30.0000  58.0000
PLAMNE EQ, = 0,01511 X+ 0.00872 Y+ 0,99934 7 =

PLARES POSSIBLE SOLUTION

1 2 3 =10.0000 1099,0472  =530,6931
1 2 4 -19.0000  479,8491 54,0739
1 3 4 132,2346 14G,5391 54,1730
e 3 4 =10,0000  142,4724 57.0164

IiiPUT FOR FACE 4
PLANE EO, = 0,C1511 X+ 0,00872 Y+ 0,99984 7 =

PLATIES POSSIBLE SOLUTION

23 =10.0000  1099,0472  -580.698]
1 2 4 -10.0000  480,8316 53.0667
1 3 4 181.9292 . 148,4013 53,0655
2 3 4 =10,0000 143,9933 56,0044

S6

221,56

10,7

120,47

52,1

57.10

5.0000



APPENDIX A

Geometry Aid Program Listings

The character set of the typewriter used to produce these
program listings is such that the following corrections must be
made by the user:

1. ! must be replaced by +
2, [ must be replaced by <
3. ] must be replaced by >

[ L LI
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Table A-I. SPHERE Program. Listing

'IO NI P(4,3),0(2,3),0(3)
3 SELLCT PRINT "0.)(04) PRINT “SPHERE PROGRAI™
au PRINT *FINDS SPHERE DEFINED BV 4 LONPLAHAR POILTS":PRILT "0 SURFAC
[. OF THE SPLEXC"
4) FOR I=1T0 4
;(;n S?LE%%P?INT O05(u4) sPRIAT *PORTNT™ I IRPUT “X,Y,2=",P(1,1),P(1,2),P
I,7)lEXT !
Gt SELECT PRINT 215(20) :PRINT "I'IPUT POINTS®
77 PRLIT *PT X Iy
c) FOR I-ITO APRINTUSTIG 20 I.NI l) P(I 2),P(1,2): I.F,{T I
"t“ d o «dHARGL P -,‘*#### AT elddfl BRps
1.0 FuR x=.m 3:D(1)=0
1) FOR J=1T0 3:C(1,J)=2%(P(4,d)-P(I, J))
126 2{1)uDP(1)+PL2 I 12=P(1,0) 12:HEXT J:BENT 1
139 FOR K=1T0 2:IF C(K, I.)-'\THEH 160
143 TOR 1=KT0 ,.F-rr(m o JZC(1,R)en(141)=D( 141 ) -F#D(1)
157 FOR J=iTG 2:C( 141 ,0)=C(1+1,0)=F*C(K, I SHEYT JSNEXT 1:60TO 197
1560 FOR IsKTO 2:FOR J=KT0 3 c(l\..l)-r(r.a)'«c(xﬂ J) WEXT &
176 () aD{RY+D(I+1) s IF C(K,K)[]OTRE!l 140:1EXT 1
150 GUTO 310
190 HEXT .
) Ir (3,3)=07EN 310: n(3)-n(‘3)/C(3 3)

210 ;- ng")-n 3¢ (2.3))
2231 0 0{1)=n(2 *C 1.4. -D('i *C 3))/¢(1,1)
By 1asent J

..’}i "-n~m.. J=170 J:PeRe(P(1,J)<D
209 ReSORLR)

230 SELECT PRINT 215(30) sPRINTUSTNG 279,0(1) ,0(2),7(3)

erl PELITUSING 20,0

:7,‘“‘”.&[’[ \C!-"l 8";?!:7;3..;’;1{1# Yﬂl-f:’:’i‘f‘f’.ﬁﬂﬂ:‘! zrl."f:"-':'.-"._-’..-':"’-":"

R PADIUS= 2285t g4

23 2T g EPI.U +SELECT PRIUT 0N5(0A):PRIUT “TN RU'! AGALNM, KEY COUTIN
e LXFCUTE

23 PRIIT TN STOR, KLY CLEAR EXFCUTE":sSTOP 60T 4
2 FREIT “POINTS ARE COPLAILAR™:GOTO 200
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Table A-II. CIRCIR Program Listing

10 SELECT PRIHT 005(64) :PRINT “CIRCIR PROGRAM":PRINT “FINDS INTERSECTION
OF 2 CIRCLES'

20 INPUT "X,Y OF CENTER AND RAD OF CIRCLE 1=*,A1,B1,Rl

30 IF RIJOTHEN 50:PRINT “RADIUS[=0, TRY AGAIN®

40 INPUT "RADIUS=",R1:GOTO 30

50 INPUT “X,Y OF CENTER AND RAD OF CIRCLE 2=“,A2,B2,R2

60 IF R2]JOTHEN 80:PRINT “RADIUS[=0, TRY AGAIN®

70 INPUT "RADIUS=",R2:GOTO 60

80 SELECT PRINT 215 (84) PRINTUSING 90,A1,B1,R1:PRINTUSING 100,A2,B2,R2
90%CIRCLE 1 X CENTe-##f## . #288 Y CENT'-##### #ire R'-##### ####
100%CIRCLE 2 -t #td S dda i I8 i 4
110 IF B1=B2THEN 230

120 !t=-(A2-A1)/(B2-B1):B3=(R112-R212-A1!2+A2!2- 81!2*82!2)/(2*(82-81))
130 A4=1+M12:B4s244*(B3-B] )-2*A1 :C4=A112+(B3-R1) 12-R1!2

140 D=p4!2-(4*A4*CA):IF D[OTHEN 220

150 X4fi-B4+SQR20;g/§2*A4

160 X5=(-B4=SQR(D) )/(2*A4

170 Y4spM*X44+B3:Y5ult*X5+83

180 PRINTUSING 190,X4,Y4:PRINTUSING 200,X5,Y5
190%1NTERSECTION POINTS ~ X=<d#dff A48  Yu-fafgf 4344
2007 -FERRE AR il 8 10
210 PRINT :PRINT :GOTO 20

220 PRINT "NO INTERSECTION®:PRINT :PRINT :GOTO 20

230 IF AT[JA2THEN 240:IF R1=R2THEN 290:G0TO 220

240 IF ADS AZ-AI;]2R1+R2 THEN 220

250 IF ABS(A2-A1)=(R1+R2)THEN 300

260 X4'(R1!2-R2!2-A1!2+A2!2-Bl!2*82!2)/(2*(A2-A1)) X5=X4
270 Y4=B1+SQR Rl!?-ix4-A1; ;

280 Y5=01-SQR(R1!2-(X4-Al :GOTO 180

290 PRINT "“SAME CIRCLE":PRINT :PRINT :GOTO 20

300 X4=A1+R1:Y4=0]

310 PRINTUSING 320,X4,Y4:PRINT :PRINT :GOTO 20
320/CIRCLES TANGENT AT Xuefigfi# HEtd  Ya-fifid, pofg
330 STOP :END

x
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Table A-III. CIRCLE Program Listing

10 PRINT “CIRCLE PROGRAM®:PRINT "FINDS CIRCLE DEFINED BY 3 NONCOLLINEA
R POINTS"
20 DIN X(10),Y(10)
30 FOR J=1T0 3:PRINT "POINT*,J:INPUT *X=*,X(J)
20 INPUT “Ys*,Y(J):NEXT J
50 A-xi ; szg sB=¥(1)-Y(2
60 C=X(2 o-v 2)-v(3
70 E'f'i ;mx 1z-v§z;nz-x 2)12)/2
go Fu(Y(2) 124%(2) 12-¥(3) 12-X(3)12)/2
D -
100 IF m []omcn 110:PRINT "***POINTS COLLINEAR****:GOTO 30
110 X1=(E*D=F*B)/N1 :Y1=(A*F-E*C)/D]
120 R-SQR((X(I)-Xl)lZ+(Y(l)-Yl)l?)
130 SELECT PRINT 211(85)
140 PRINT * INPUT POINTS®
150 PRINT * X Y
160 FOR I=1T0 3:PRINTUSING 170,X(I),Y(I):NEXT I
VTR T T T Y YR YT
130 PRINTUSING 190,X1,Y1,R
1905 XCENT==7#448 #888  YCENT==f#d#d 0848  RAD=-##844. 8844
200 PRINT :PRINT
210 SELECT PRINT 005(64)
220 PRINT *TO RUN AGAIN, KEY CONTINUE EXECUTE®
230 PRINT “TO STOP, KEY CLEAR EXECUTE®
240 STOP
250 GOTO 30
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Table A=IV. RCC Program Listing

10 SELECT PRINT 005(64):PRINT “RCC PROGRAM"

20 PRINT "FINDS RCC WITH BASE DEFINED BY 3 POINTS ON CIRCUMFERENCE"
30 DIM A(10,11),V(10),X(5), Y(S) 2(5),B(5)

40 PRINT "INPUT THE 3 POINTS"

50 FOR I=1TO 3:PRINT "POINT",I

60 INPUT “X,Y,Z=",X(1),Y(1),Z(I):NEXT I

70 INPUT "LENGTH OF HEIGHT VECTOR",H:N=3

80 IF HJOTHEHN 100 ’

90 PRINT "***** ERRO R H El G H T = () *harf:GOTO 70

100 U1=X(2 tU2=Y(2 :U3=Z(2
110 VI=X(3 tV2=Y(3 :V3=Z(3
120 W1=X(3 sW2=Y(3 sH3=2(3

130 A(1, 1 =U1 A 1,2)=U2: A .3 =U3
140 A(2, 1 =V1:A(2,2)=V2: A 3 =V3
150 Hl'VZ*U3-V3*N2 HZ'-(VI*NB-V3*N1) H3=V1*12-V2*H]
160 14=SOR(H112+H212+H312) : IF H4JOTHEN 180

170 PRINT "***** ER ROR - PTS COLLINEAR *****“'GOTO 40

180 HY=H*H1/i14:Hi2=ti2*H /H4 sH3=1*H3/HA

190 A(3,1)=H1:A(3,2)=H2:A(3,3)=H3

200 FOR S=1T0 N

210 FOR T=S TO N:IF A(T,S)[]O THEN 230:NEXT T

220 PRINT "exkdx ER ROR PTS COLLIHNEAR *»":G0T0 40

230 GOSUG 330

240 A(S,S)=1/A(S,S):GOSUB 369

250 FOR T=1 TO N:IF T=S THEN 270

260 R=-A(T,S): A(T,S)=0:G0SUB 390

270 NEXT T:NEXT S

280 FOR S=!f TO 1 STEP -1:IF V(S)=S THEN 320

290 FOR J=1 TO H

300 B=A(J,S): A(J,S)=A(J,V(S)): A(J,V(S))=B

310 NEXT J

320 NEXT S:GOTO 420

330 FOR J=1 TO N

340 B=A(S,Jd): A(S,J)=A(T,Jd): A(T,J)=B

350 HEXT J: V(S)=T:RETURN

360 FOR J=1 TO H:IF J=S THEN 380

370 A(S,J)=A(S,S)*A(S,J)

330 MEXT J:RETURII

390 FOR J=1 TO N

400 A(T,J)=A(T,J)+B*A(S,J)

momuarnmn

420 [ x 2)12- X(l 12+Y(2 12-v§ 1247 2;12-2&1;12 /2
430 t Xx(3)12 -x(? 12+Y(3)12-Y(2) 12+2(3) 12-2(2) 12) /2
440 B -u1*x(1)+nz*v 1) +u3*

A50 xq-A(l 1)*B(1)+A(1.2 *B(2 +A(1.3

460 Y0=A(2.1)*C 1§+A 2,2)*B(2)+A(2,3)*B
479 29=0(3,1)*B(1)+A(3,2)*6(2)+A(3,3)*
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Table A=IV. RCC Program Listing (Continued)

480 R9=SQR( (X(1)-X9) 12+(¥(1)-¥9) 124(2(1}-29) 12)

430 SELECT PRINT 215(90)

500 PRINT "INPUT POINTS:"

510 FOR I=1TO 3:PRINTUSING 520,1,X(I),Y(I),Z(I):NEXT I

520 YPOINT &  X=-fddff. 488  Ye-ifibi 0008 Tu-pRaid. 4884
530 PRINT "LENGTH OF HEIGHT VECTOR=",H:PRINT

540 PRINT "THE PARAMETERS OF THE RCC:"

550 PRINTUSING 560,X9,Y9,29

560 %CENTER OF DASE XCs-ff##f.#A#8 YC-iRif BFE 2Cu-tRRhf s
570 PRINTUSING 580,111 ,H2,H3

580 YHEIGHT VECTOR DX=-f#ff. ###8 DY=-#3hhs, Bi8H DIx-Piste 441
590 PRINTUSING G00,=I11,=H2,=H3

600 % OR DX=-f##38 FH0F DYm-BRisp FH88 DI=-PREss, 3040
610 PRINTUSING G20,RO:PRINT :PRINT :PRINT

620 %RADIUS OF DASEm-f#i## . ph#s

630 SELECT PRINT 005(G4): GOTO 40

63




LUPTRS W»f"‘ -‘!“""- L4
) T

¥

o

iyl

"W
-

S aaall RN ALY

ﬂm""" o

Table A=V. LINECIR Program Listing

10 SELECT PRINT 005(64)

20 PRINT "LINE CIRCLE PROGRAM"

30 PRINT "FINDS INTERSECTION OF LINE AND CIRCLE"
40 PRINT "LINE INPUT:"

50 INPUT “X,Y,DEL X,DEL Y=",X1,Y1,D1,D2

60 PRINT "CIRCLE INPUT:"

70 INPUT "X,Y OF CENTER, RADIUS=",X2,Y2,R

30 IF R]OTNEN 100:PRINT “ERROR RADIUS [- 0, TRY AGAIN"
90 INPUT "RADIUS=",R:GOTO 80

100 SELECT PRINT 215(80)

110 PRINTUSING 120,X1,Y1

120%LINE INPUT X=ofifid AR4H Yaojifdp, dhs
130 PRINTUSING 140,D1,D2
140% DEL X=-#idid 888 DEL Ys=fifad #8pd

1560 PRINTUSING 160,X2,Y2,R

1G0SCIRCLE INPUT  XCm-if#fit. #i#f YCuefpfgf #484 Ru-pisys pass
170 IF D1=0THEN 300:5=D2/D1:Y3=Y]-5*X1:A=],+512

130 B=2,*S*(Y3-Y2)-2,%X2:C=X2124(Y3-Y2) 12-R12

190 D3=0312-4,*A*C:IF D3[0,THEN 360:IF D3=0,THEN 370

200 X4=(-B+SQR(DN3))/(2.*A): Xal(-B-SQR(D3))/(2 *A)

210 SELECT PRINT 215(80)

220 Y4=S*X4+Y3:Y5uS*X5+Y3PRINT "INTERSECTION POINTS®

230 PRINTUSING 240,X4,Y4:PRINTUSING 240,X5,Y5
CA0%Xm=iiiidHR HAHE  YmofiRNdi ARpH

250 PRINT :PRINT

200 SELECT PRINT 005(64)

270 PRINT "TO STOP, KEY CLEAR CR-LF"

280 PRINT "TO RUN AGAIN, KEY CONTINUE CR-LF"

290 STOP :G0TO 40

300 IF D2=0, THEN 350

310 D4=R12-(X1-X2)12: IF D4=OTHEN 330:IF D4g0THEN 360

320 X4=X1:X58X1:YA=Y2+SOR(D4):Y5=Y2-SQR(D4):GOTO 340

230 X4=X1:Y4=Y2:PRINTUSING 380,X4,Y4:G0TO 260

340 PRINT “INTERSECTION POINTS":GOTO 230

350 PRINT "INPUT ERROR, SLOPE UNDEFINED®:PRINT :PRINT :GOTO 260
360 PRINT "HO INTERSECTION":PRINT :PRINT :GOTO 250

370 X4=-0/(2,*A):Y4=S*X4+Y3: PRINTUSING 380,X4,Y4

J30ZLINE TANGENT TO CIRCLE AT  X=-ffdid. f4#¥  Ya-fidif 404
390 GOTO 250

409 STOP
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Table A-VI. TANCIR Program Listing

10 SELECT PRINT 005(64)

20 PRINT "TANHCIR PROGRAM"

30 PRINT “FINDS TANGENT PTS ON A CIRCLE FROM A PT OUTSIDE"

40 THPUT "INPUT POINT X,Y",X1,Y1

50 INPUT "INPUT CIRCLE CENTER X,Y AND RADIUS:"*,X2,Y2,R

60 SELECT PRINT 005(G4)

70 IF RJOTHEN 80:PRINT “ERROR RADIUS[=0, TRY AGAIN":INPUT “RADIUS=",R:
GOTO 70

80 SELECT PRINT 215(80):PRINTUSING 90,X1,Y1

SOSPODNT INPUT  Rs-d338f #3d¢  Ya-ffige, digd

130 PRINTUSING 110,X2,Y2,R

TINSCIRCLE THPUT  XCENT=-A#t, #ftit  YOENT=-gftf 2R, 2082 Ree2fidd, AfAf
120 A=(X1-X2)12+(Y1-¥2)12
130 IF aPR? [RTHEN 230
140 IF SMR(A)=RTHEN 300
159 X3=X2+ ((R"’)*(XI-XZ)
160 X4=X°+§§ R'”)* A1=X2

Y1-Y2)*SQR(A-R!2
170 Yi=Y2+ *(Y1-¥2 X1=X2)*SQR(A-R!2
180 YA=Y2+ R'” Y]-YZ *(X1-X2)*SOR(A-R!2)
130 PRINTUSING 200,%3,Y3

Q00STAGENT PTS Xs=-IZAS A3 Yo PRidd, PR04

210 PRINTUSIHNG 220,X4,Y4:PRINT :PRINT

2205 An-SARRE BANE Y- RRRE JiRe

230 SELECT PRINT n05(G4)

240 PRINT “TO RUN AGAIN, KLY CONTINUC,CR-LF*

250 PRINT “TO STOP, KEY CLEAR,CR-LF"

260 STOP

270 G0T0 40

280 PRINT “POINT IS INSIDE CIRCLE™:PRINT :PRINT

290 GOTO 230

300 PRINT "POINT IS ON CIRCLE":PRINT :PRINT

31) GOTO 230

1+ 4+

gR §Y1 =Y2)*SOR A-R!¢§
R
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Table A-VII, PLANEINT Program Listing

10 DIM X(10),Y¥(10),2(10),A(5,5)

20 SELECT D

30 SELECT PRINT 005(64)

40 PRINT “PLAHEINT PROGRAM":PRINT "FINDS INTERSECTION POINT OF THREE P
LANES"

50 PRINT "EACH PLANE CAN BE INPUT ONE OF THREE WAYS:"
60 PRINT * 1. 3 PTS INDICATOR=1"

70 PRINT * 2, PT, ROT, FB  INDICATOR=2"

80 PRINT * 3. PLAHE COEFF  INDICATOR=3"
90 FOR I=1T0 3:SELECT PRINT 005(64)

100 PRINT “PLANE*,I:INPUT “INDICATOR=*,J

110 IF J=1THEN 120:1F J=2THEN 380:IF J=3THEN 440:PRINT "HRONG INDICATO
R TRY AGAIN":G0TO 100

120 PRINT "INPUT THE 3 PTS:FOR K=1TO 3:PRINT “POINT",K

130 INPUT “X,Y,2=",X(K) .Y(k) Z(K).NEXT K

140 v1-x(lg-x ; :V2eY ; v§ ; vs-zg ; zgz;

150 Va=X(1)=X(3): V5=Y(1)=Y(3):V6=Z(1)=2(3

160 HY12V2%VG=V 3*V5 211 2maV 1 VG4V IRV A 21138V #Y5-V2%V4

170 T1=SOR(IN L2+1121240312)

80 IF TITOTHIN 190:PRINT “PTS ARE COLLINEAR, TRY AGAINY:GOTO 120

120 F=ARCSIN(113/T1)
200 IF COS(F)[JOTHEN 210:16=1:IF N3[OTHEN 250:16s2:GOTO 250

219 IF H1/(TI*COS(F))I1THEN 220:1F H1/(T1*COS(F))[-1THEN 230:60T0 2

220 R=0:G0TO 250
230 R=130:60T0 250
240 ReARCCOS(H1/(T1*COS(F))): IF N2]=OTHEN 250:R=360-R
250 A(1,1)=H1/TV:A(T,2) =02/ TV :A(T,3) =13/ TI:A(T,4) =ACT, 1 )*X(1)+A(1,2)*Y
(1)+A(1,3)*2(1)
260 SELECT PRINT 215(80):PRINT *INPUT FOR PLANE",I

270 IF 1G]JOTHEN 30C
230 PRIKTUSING 290,X(1),Y(1),Z(1),R,F:GOTO 320
iggz#mﬁ--#####.#### Veot#ddd M Zueit#ffd 0088 ROT=-### 483 F Bu-
Rt

300 PRINTUSING 310,X(1),Y(1),2(1),F
3&2; Ymeff i IS YuolRRRS AR Tucdipif fifd  ROTwwdd  FRuopiy,
326 FOR L=2T0 3:PRINTUSING 330,X(L),Y(L),Z{L):NEXT L

3305 <MNHELEEM  ERIRAAME <RRER MR

340 IF 1C=0THEN 350:IF IG=1THEN 345:PRINT “wawawSINCE FL=9n ROT [OT Ul
IQUE": 1G=0:50T0 350
345 16=0:PRINT “wwweaSTNCE FD=-90 ROT :IOT UNIQUE™

350 PRLITUSING 360,A(1,1),A(1,2),A(1,3),A(1,4)

360.COEFFICIENTS  Ame¥. #8888 Duef #4288 Cuod #F237 Du-dfs2s 4400
370 GOTO 480
380 PRINT “INPUT PT, RAT, F B*:INPUT “X,Y,Z,ROT,FBs*,X(I),Y(I),2(I),R,
F
390 A(1,1)=COS(F)*COS(R):A(1,2)=COS(F)*SIN(R):A(I,3)=SIN(F)
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Table A-VII., PLANEINT Program Listing (Continued)

400 A(I.4)=A(I.l)*X(I)*A(I.Z)*Y(I)+A(I.3)*Z(I)

410 SELECT PRINT 215(80):PRINT “INPUT FOR PLANE",I

420 PRINTUSING 290,X(1),Y(I),Z(I),R,F

430 PRINTUSING 360,A(I,1),A(1,2),A(I,3),A(I,4):G0TO 430

440 INPUT "A,B,C,D=",A{1,1),A{1,2),All1,3) ,AlI,4)

450 SELECT PRINT 215(80):PRINT “INPUT FOR PLANE",I

460 PRINTUSING 470,A I.l).A(I.Z).A(I.3).A(I.4):GOTO 480
470%COEFFICIENTS  A=<j#sf #4888 Bu-fR 8. ##888 Cu-ffiilig #3384 Dae
R84 AP

430 NEXT 1

490 D=A(1,1)*(A(2,2)*A(3,3)=A(3,2)*A(2,3))=A(1,2)*(A(2,1)*A(3,3)-A(2,3
)*A(3,1))+A(1,3)*(A(2,1)%A(3,2) -A(3,1)*A(2,2))

500 SELECT PRINT 215(80

510 IF D{]OTHEN 520:PRINT "PLANES DO MNOT INTERSECT":GOTO 520

520 D1=A{1,4)*(A(2,2)*A(3,3)-A(3,2)*A(2,3))=-A(1,2)*(A(2,4)*A(3,3)-A(2,
3)*A(3,4))+A(1,3)*(A(2,4)*A(3,2)-A(3,4)*A(2,2))

530 D2=A(1,1)*(A(2,4)*A(3,3)-A(3,4)*A(2,3))-A(1,8)*(A(2,1)*A(3,3)-A(2,
3)*A(3,1))+A(1,3)*{A(2,1)*A(3,4)-A(3,1)*A(2,4))

540 D3=A(1,1)*(A(2,2)*A(3,4)-A(3,2)*A(2,4))-A(1,2)*(A(2,1)*A(3,4)-A(2,
4)*A(3,1))+A(1,8)*(A(2,1)%A(3,2)-A(3,11%A(2,2))

550 X=D1/D:Y=D2/D:Z=D3/D

560 PRINTUSING 571,X,Y,2

S7T0UINTERSECTION POINT  Xm=3##ffd ##i# Ymo Bt ASp¢  Im-fiap Afg
580 PRINT :PRINT :SELECT PRINT 005(64)

590 PRINT "TO STOP, KEY CLEAR CR-LF"

600 PRINT "TO RUN AGAIN, KEY CONTINUE CR-LF"

610 STOP :GOTO 90

020 STOP :END
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Table A-VIII, LINEPLAN Program Listing

10 DI X{10),Y(10),2(10)

20 SELECT D :SELECT PRINT 005(64)

30 PRINT "LINEPLAN PROGRAM":PRINT "FINDS INTERSECTION OF A LINE AND PL
ANE"

40 PRINT "LINE IS INPUT BY A POINT AND 3 DELTAS"

50 PRINT "PLANE CAN BE INPUT ONE OF THREE WAYS:"

60 PRINT * 1. 3 PTS INDICATOR=1"

70 PRINT 2. PT, ROT, FB  INDICATOR=2"

¢0 PRINT 3. PLANE COEFF  INDICATOR=3"

f)JO ?El).ECT PRINT 005(64):PRINT "INPUT THE LINE":INPUT "“X,Y,Z=",X(4),Y(4
sZ.

100 INPUT "DEL X, DEL Y, DEL 7=",D1,D2,D3

110 IF DY[JOTHEN 130:IF D2[JOTHEN 130:IF ns[JOTHEN 130

120 PRINT "ERROR DELTAS ALL ZERO, TRY AGAII®:GOTO 90

130 INPUT "INDICATOR FOR PLANE INPUT=",J

140 IF J=1THEN 150:IF J=2THEN 410:IF J=3THEN 470:PRINT "WRONG INDICATO

R TRY AGAIN":GOTO 100

150 PRINT "INPUT THE 3 PTS":FOR K=1TO 3:PRINT “POINT",K

160 INPUT "X,Y,2=",X(K),Y(K),Z(K):NEXT K

170 V1=X(1)=X(2) :V2=Y(1)-Y(2):V3=2(1)-2(2

180 Va=X(1)=X(3): V5=Y(1)-Y(3):V6=2(1)-2(3

190 N1=V2#*V(V3*V5 N2V *VGHYI*VE  N3=V 1 #YE-V2*V4

200 T1=SQR(M1!2+N212+4N312)

210 IF TI[JOTHEN 220:PRINT “PTS ARE COLLINEAR, TRY AGAIN":GOTO 150

220 F=ARCSIN(N3/T1)

230 IF COS(F)[JOTHEN 240:16=1:IF N3[OTHEN 280:16=2:G0T0 280

240 IF NY/(T1*COS(F) ) NTHEN 250:1F N1/(T1*COS(F))[-1THEN 260:G0TO 270

250 R=0:G0TO 280

260 R=1380:G0TO 230

270 R=ARCCOS(N1/(T1*COS(F))):IF N2]=OTHEN 280:R=360-R

280 A={1/TY:D=N2/T1:C=N3/T1:D=A®X(1)+B*Y(1)+C*2(1)

290 SELECT PRINT 215(30):PRINT “INPUT FOR PLANE*

300 IF IGJOTHEN 330

310 PRINTUSING 320,X(1),Y(1),Z(1),R,F:CITO 350

3204 ax--###ﬂ#.ﬂ### Yeo 83R48 Ji88  Tu-fiits ppaf ROTuodid #84 F DBs=o

ARg, A3

330 PRINTUSING 340,X(1),Y(1),2(1),F

3:0% Xmadfip SERE  YucfRidd 083 Tn-338i8 0088 ROTuwwkw CCaodgp,
-]

350 FOR L=2TO 3:PRINTUSING 360,X(L),Y(L),Z(L):NEXT L

3005  -AFARA RARE RRRRRARRE ~RERRY 1AM

370G IF IG=0THEN 380:IF I6=1THEN 375:PRINT “wwsw*SINCE FR=90 ROT NOT UN

INNEY : 16=6:GOTO 380

375 PRINT “www*#SIHCE FB=-90 ROT NOT UNIQUE®:I16G=0

350 PRINTUSING 390,A,B,C,D

390GCOEFFICIFNTS  Asaff #4pag Cacft dfppd  Cuaf #gdf Du-ppddy Jigd

400 GOTO 520
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Table A-VIII, LINEPLAN Program Listing (Continued)

210 PRINT "INPUT PT, ROT, F B:INPUT *X,Y,Z,ROT,FB=",X(1),Y(1),2(1),R,

420 A=COS(F)*COS(R):B=C0S(F)*SIN(R):C=SIN(F)

430 D=A*X(1)+B*Y(1)+C*2(1)

440 SELECT PRINT 215280):PR1NT “INPUT FOR PLANE"

450 PRINTUSING 320,X(1),Y(1),2(1),R,F

460 PRINTUSING 390,A,B,C,D:GOTO 520

470 INPUT "A,B,C,D=",A,B,C,D :

480 IF A[JOTHEN 490:IF B[JOTHEN 490:IF C[JOTHEN 490:PRINT “ERROR ALL
COEFFICIENTS = 0, TRY AGAIN":GOTO 470

490 SELECT PRINT 215(80):PRINT *INPUT FOR PLANE"

500 PRINTUSING 510,A,B,C,D

ST05COEFFICIENTS  Am-ff## 0448 Bu-ddidi AOPE  CucfAaph pp#d De-
Ty

520 SELECT PRINT 215(80):PRINT :PRINT “LINE INPUT®

530 PRINTUSIHG 540,X(4),Y(4),Z(4):PRINTUSING 560,01,02,03
S40GX=-FRIHH HHHD  Ya-fRdid IE  Tu-PRidi PH00

SS04DEL Xe-itdd#p #4#3 DEL Yu-fddid 888 DOL Zu-fdspd, paas

560 IF A*D1+B*D2+C*D3[ JOTHEN 570:PRINT “LINE PARALLEL TO PLANE, 1O INT
ERSECTION®:G0TO 610

570 S=(D-A*X(4)-B*Y(4)-C*Z(4))/ (A*D1+B*D2+C*D3)

580 X=D1#S+X(4):Y=D2%S+Y(4):ZaD3*5+2(4)

590 PRINT :PRINTUSING GOO,X,Y,Z

GOOINTERSECTION POINT  XeefRdif.f#td Yu-pipdd fip  In-37788 AE80
G10 PRINT :PRINT :PRINT :SELECT PRINT 005(G4)

620 PRINT *TO STOP, KEY CLEAR CR-LF"

530 PRINT "TO RUN AGAIN, KEY CONTINUE CR-LF*

640 STOP :GOTO 40

650 STOP :END
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Table A=IX, LINELINE Program Listing

10 PRINT "LINE LINE PROGRAH---FINDS INTERSECTION POINT OF TWO LINES"
20 PRINT

30 PRINT "LINE 1:"

40 INPUT "X,Y,DEL X,DEL Y=",X1,Y1.D1,D2:PRINT "LINE 2:": INPUT "X,Y,DE
L X,DEL Yﬂ",X?.‘”,D? D4

90 SELECT PRINT °la(80)

60 PRINT "LINE X Y DEL X DEL y"
70 J=1:PRINTUSING 90,J,X1,Y1,D1,D2 ;

80 J=2:PRINTUSING 90 J’AJ’YL’DB D4

90% # AR AER  SRRENI IR <RI HR SRR BENE

100 IF D2[70,THEN 110:IF D4[JO.THEN 110:IF ¥1=Y2THEN 240:G0TO 260
110 IF D1=0,THEN 210:M1=D2/D1:B1=Y1-H1*X]

120 IF D3=0,THEN 250:12=04/D3:BR=Y2-012%XD2

130 IF M1=M2THEN 260:X=(D2=B1)/(M1=M2) :Y=1*3+B]

140 PRINTUSING 150,X,Y

150ZINTERSECTION POINT  Xu=#ffff dg#d  Yuopifpg, fids

160 PRINT  :PRINT

17 SELECT PRINT 005(64)

130 SELECT PRINT 005(64):PRINT "TO RUN AGAIN, KEY CONTINUE CR-LF"
190 PRINT "TO STOP, KEY CLEAR CR-LF":STOP

200 6GOTO 30

210 IF D3=0,THEN 230:X=X1:Y=04/03*X+(Y2-D4/D3*X2)

220 GOTO 140

230 IF X1=X2THEN 240:GOTO 260

240 PRINT "LINES ARE SAME":PRINT :PRINT :GOTO 180

250 X=X2:Yal11*X+B1 :GUTU 140

260 PRINT "LINES DO HOT INTERSECT":PRINT :PRINT :GOTO 180

270 STOP
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Table A-X. RFARB Program Listing

10 DIM X(10),Y(10),7(10)
20 SELECT D
30 SELECT PRINT 005(G4):PRINT “RFARB PROGRAM*
40 PRINT "FINDS ARBS DEFINED BY A POINT, ROT ANGLE,"
50 PRINT “FB ANGLE, 2 COORDINATES OF 3 OTHER POINTS,"
60 PRINT "AND A THICKNESS"
70 IHPUT "X,Y,Z OF PT. 1, ROT, FB ANGLES",X(1),Y(1),2(1) R, F
80 A=COS(F)*COS(R) :B=COS(F)*SIN(R) :C=SIN(F)
90 D=A*X(1)+B*Y(1)+C*2(1)
100 FOR I=2T0 4
110 PRINT “PT num=",I
120 INPUT "IHPUT INDICATOR AND 2 KHNOWN COORDIMATES",IN,12,13,U1,2
130 IF I1JOTHEN 190
140 IF I270THEN 220
150 IF I3=0THE!N 490
160 IF C=NTHEN 500
170 X(1)=U1 :Y(I)=02:7(1)=(D-A*U1-R*U2)/C
120 GOTO 240
190 IF A=OTHEN 520
200 Y(1)=U1 :2(I)=U2 :X(I)=(D-B*I1-C*U2)/A
210 GOTO 240
220 IF B=0THEN 530
230 X(1)=U1 :Z(I)=U2 :Y(I)=(D-A*)1-C*U2)/B
5 200 JIEXT 1
E 250 INPUT "THICKNESS=",T
260 FOR I=5T0
270 J=1-4
280 X(1)= X(J)+(A*T)
290 i }= g +(B*T
300 7(1 +(C*T
310 HEXT 1
320 D1=3(5)*A+Y(5)*B+Z (5 )*C
330 SELLCT PRINT 215(&0)
- 360 PRINT "PT X Y A
f o - 35) FOR I=1T0 &
0 PRINTUSING 380,1,%(1),Y(1),2(1)
370 HEXT I
JOUAE  ~iBREL HRE  <RRBRLHIRR  <DRENR MERE
390Fp$£ur WFACE A B c D ROT
4 400 K1=1234 :K2=5673
210 PRINTUSING 420,K1,A,B,C,D,R,F:PRINTUSING 420,K2,A,8,C,D1,R,F
P T INCRE TP YT R U T Y Y R VY PR Py TR S
430 PRINT "THICKNESS=",T
446, PRINT :PRINT
£50 SELECT PRINT 005(G4)
460 PRINT "TO RUN AGAIN, KEY COWTINUE CR-LF*

g~ g
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Table A=X, RFARB Program Listing (Continued)

470 PRINT "TO STOP, KEY CLEAR CR-LF"
480 STOP :GOTO 70
490 PRINT "ERROR, NO COORDINATE TO SOLVE FOR®:PRINT :PRINT :GOTO 110
500 PRINT “Z NOT UNIQUE IN THIS PLANE":PRINT :PRINT
510 GOTO 110
520 PRINT "X NOT UNIQUE IN THIS PLANE® :PRINT :PRINT :GOTO 110
ggg ERINT "Y NOT UNIQUE IN THIS PLARE" :PRINT :PRINT :GOTO 110
ND ’
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Table A-XI. 3PTARB Program Listing

10 DIM X(10),Y(10),2(10)

20 SELECT D

30 SELECT PRINT 005(64)

40 PRINT “3PTARD PROGRAM":PRINT "FINDS ARR® DEFINED BY 3 POINTS, 2 COO
RDINATES OF*

50 PRINT “A 4TH POINT, AIID A THICKHESS"

60 PRINT "INPUT 3 POINTS"

70 FOR I=1T0 3:PRINT "POINT",I: INPUT *X=",X(I):INPUT "Y=",Y(I):INPUT
w2=" 7(I):HEXT I

20 v1=x(1)-x22):v2= él) -¥(2):v3=7(1)-2(2)

90 Va=X(1)-X(3):V5=Y(1)-Y(3):V6=2(1)-2(3)

106 H1=V2*V6=V3%V5: N2V 1 #/G+V3#V4: H3=V1*V5-V2*V4

110 T1=SOR(H112+112124i312)

120 IF TI[IOTHEN 130:PRINT “PTS COLLINEAR":GOTO 390

130 F=ARCSIN(N3/T1)

140 IF COS(F)[JOTHEN 150:11=1:1F N3[OTHEN 190:11=2:G0TO 190
150 IF 111/(T1*COS(F))JITHEN 160:IF N1/(T1*COS(F))[-1THEN 170:G0TO 189
160 R=0:GOTO 190

170 R=160:GOTO 190

160 R=ARCCOS(!11/(T1*COS(F))):IF N2]J=0(HEN 190: R=?r0-R

150 A=N1/T1:B=N2/T1:CaN3/T1:D=A*X(1)+B*Y (1)+C*2(

200 INPUT "INDICATOR AND 2 KNOMM COORDINATEs-".I? 13,14,U1,U2
210 IF I2JOTHEN 240:1F I3JOTHEN 260:IF I4[=OTHEN 48D

220 IF C=0THEN 490:%(4)=U1:Y(4)=U2:2(4)=(D-A*IN-B*U2)/C

230 40T0 270

240 IF A=OTHEN 500:Y(4)=U1:2(4)=112:3(4)=(D-B*U1-C*U2)/A

250 GOTO 270

260 IF B=OTHEN 510:X(4)=11:2(4)=12:Y(4)=(D-A*U1-CH12) /b

270 IPUT “THICKNESS=",T

250 FOR 12570 Sad=lea:X(1)=X()+T*A:Y(1)=Y(J)4T*0

290 7(1)=2(J)+THC:UENT 1:01=A*X(5)+6%Y(5)+CH7(5)

300 SELLCT PRINT °1r(°n)

319 PRINT “"PT Y i

320 Ful '='|T0 ne PRL«TII?IN” 330, 1,X(1),Y(1),Z(I):REXT 1

23Nt el !'H AHBE QOPAS '!'!’H! EREEHE ‘!.HM

3 PRI “F/\Cf A & C D nOT
P

K1=1234:12=5673: IT 11]0THEN 420
360 FRINTUSING 270,11,A,8,C,0,R,F:PRINTUSING 370,K2,A,8,C,01,R,F
FMOGHE -2 B b SRR R AP AARN BRI AR A Land
24 PRI TEICKLESS=",T
330 PRINT :PRINT
700 SELECT PRINT 05(GA):PRINT "TO RUI AGAIN, KEY CONTIMME CR-LF"
£10 PRINT "TO STOP, KEY CLEAR CR-LF":STOP :GOTO 60
220 SELECT PREAT 215(30)
430 PRINTUSING 440,K1,A,E,C,0,F:PRINTUSIHG 440,K2,A,B,C,D1,F
MADLEFE =3 BHBER <3 PEIN <J BIRRF PARRFAAD wkkwwe  _ard g
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Table A-XI. 3PTARB Program Listing (Continued)
o f

450 IF I1=2THEN 460:11=0:PRINT "*** NOTE SINCE FB IS -90 ROT IS NHOT U
NIQUE***":GOTO 470

460 PRINT "#** NOTE SINCE FB IS 90 ROT NOT UNIQUE **x":1=Q

470 PRINT "THICKNESS=",T:PRINT :PRINT :GOTO 400

480 PRINT "INPUT FRROR NHO COORDINATE TO SOLVE FOR":PRINT :PRINT :GOTO
400

490 PRINT "Z NOT UNIQUE IN THIS PLANE":PRINT :PRINT :GOTO 400

500 PRINT "X NOT UNIQUE IN THIS PLANE":PRINT :PRINT :G0TO 49n

510 PRINT "Y NOT UNIQUE IN THIS PLANE":PRINT :PRINT :GOTO 470
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Table A~XII. NORMVEC Program Listing

10 PRINT "NORMAL VECTOR PROGRAN"

20 PRINT "FINDS VECTOR OF LENGTH L1 IN DIRECTION OF GIVEN"
30 PRINT "VECTOR V=(X,Y) AND VECTOR OF LENGTH L2 NORMAL"
40 PRINT “TO GIVEN VECTOR V"

50 PRINT "GRDER OF INPUT: X,Y,L1,L2"

60 INPUT “INPUT X,Y,L1,L2",X,Y,L1,L2

70 S=SOR(X!12+Y12)

80 X1=L1*X/S

90 Y1=L1*Y/S

100 X2==L2*Y/S

110 Y2=L2*X/S

120 SELECT PRINT 215(80)

130 PRINT "INPUT VECTOR:"

140 PRINTUSING 230,5,X,Y

150 PRINT “VECTUR IN DIRECTION OF INPUT VECTOR:*

160 PRINTUSING 230,L1,X1,Y]

1700 PRINT “VECTOR PERPLCHDICULAR TO INPUT VECTOR:"

130 PRINTUSIHG 230,L2,x2,Y2

160 PRINT :PRINT

200 SELECT PRINT 005(64)

210 PRINT "70 RUN AGAINH, KEY CONTINUE,CR-LF*

220 PRINT “TO STOP, KEY CLEAR,CR-LF"
23CLENGTHs= g4 #38  DEL Re-Affdf, 284 DEL Y=-#fpf 0
240 stop

25 GOTO 60
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Table A-XIII, PERPENV Program Listing

10 SELECT PRINT 005(64)

20 SELECT D

30 PRINT "PERPENV PROGRAN"

40 PRINT "FINDS VECTOR PERPENDICULAR TO 2 GIVEN VECTORS"
50 INPUT "VECTOR 1=%,V1,V2,V3

60 V4=SOR(V1124V212+V312):IF V4[JOTHEN 80

70 PRINT "swbkk TRY A G A I [l sikkk"sGOTO 50

30 INPUT "VECTOR 2=",M1,W2,W3

90 W4=SQR(H1 12+W212+1312): IF WA[JOTHEN 110

100 PRINT "swwkx T RY A G A I N wkwkwi:G0TQ 80

110 INPUT "LENGTH OF PERPENDICULAR VECTOR=",L

120 IF L]JOTHEN 140

130 PRINT "swdax TRY A GA I N *erxxv:G0TO 110

140 D=VI%W] 424124V 3%W3

150 T=ARCCOS(D/(VA*H4))

160 UT1=V2%1I3-V3#2

170 U2==(VI*H3-V3*41)

180 U13=V1*2-V2*)

190 UA=SOR(U 12+11212+U312)

200 IF U4JOTHEN 220

210 PRINT "ERROR-=VECTORS ARE MULTIPLES":GOTO 370

220 Ul=L*U1/U4:02=L*U2/U8:U3=L*U3/U4

230 SELECT PRINT 215(90)

240 PRINT “INPUT VECTORS:"

250 PRINTUSING 260,V1,V2,V3

260 GNEL X==iipfit #i#8  DEL Yu-i##ff e  DEL Zs-#iipd #o4#
270 PRINTUSING 260,M1,112,W3

280 PRINTUSING 290,V4,\4

200 SLENGTHS  VECTOR l==###.##8#  VECTOR 2=-#i##, ###f
300 PRINTUSING 310,T:PRINT

310 “ANGLE BETWEEN INPUT VECTORS=-###,### DEGREES

320 PRINT "VECTOR PERPENDICULAR TO INPUT VECTORS:"

330 PRINTUSING 350,U1,U2,U3

340 PRINTUSING 360,-U1,<12,-03

350 6 DXm=fdRf R DYmefREEE BRR8  DZm-fRfps, ppap
360 G OR  DXm=dfidf dif8  DYmafdddd g8 DIn-fdips geaf
370 PRINT :PRINT :PRINT :SELECT PRINT 005(64):GOTO 50
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Table A-XIV, AMTRACK Program Listing

10 DI 0(120),R5(12)
20 FOR I=1TO 12:READ R$(I):NEXT I
30 DATA "RPP “,"“BOX ","ARB8","RCC ","FRNT SLOPE","TRACK BOT ","REAR SL
OPE","TRACK TOP ","TRCK IDLER","TRCK DRIVE","IDLER DUt ",“DRIVE Dut4 *
40 SELECT PRINT 005(64)
50 PRINT "AMTRACK PROGRAM"
60 PRINT "ADDS TRACKS TO DOMESTIC VEHICLES"
70 PRINT "ASSUMES 1. IDLER WHEEL IS IN FRONT OF FIRST ROAD WHEEL"
80 PRINT " 2. DRIVE WHEEL IS TO REAR OF LAST ROAD WHEEL"
90 PRINT " 3. Z COORDINATE OF THE ROAD WHFELS IS EQUAL"
100 INPUT "X,Z OF FIRST ROAD \MEEL=",X1,21
110 INPUT "X,Z OF LAST ROAD WHEEL=",X3,23
120 IF Z1=Z3THEN 130:PRINT "#** FRROR - Z'S OF THE ROAD WHEELS MUST BE
THE SAME ***":GOTO 100
130 IF XT]X3THEN 140:PRINT “#** FRROR - LAST ROAD WHEEL TO THE FRONT 0
F FIRST ROAD WHEEL ****:GOTO 100
140 INPUT "RADIUS OF ROAD WHEELS=",R1
150 IF R1JOTHEN 160:PRINT "#%* ERROR - RADIUS [= 0 ***":GOTO 140
160 INPUT "X,Z OF IDLER WHEEL=",X2,Z2
170 IF XZ]AITHEN 180:PRINT "#** FRROR - IDLER WHEEL IS CONSIDERED AS I
N FRONT OF 1ST ROAD WHEEL ***":GOTO 160
180 INPUT "RADIUS OF IDLER WHEEL=",R2
190 IF R2JOTHEN 200:PRINT “##* ERROR = RADIUS [= 0 ***":GOTO 180
200 INPUT "X,Z OF DRIVE VMEEL=",X4,24
210 IF XA[X3THEN 220:PRINT “##* FRROR - DRIVE WHEEL IS CONSIDERED AS T
0 REAR OF LAST ROAD WHEEL ***":GOTO 200
220 INPUT "RADIUS OF DRIVE WHEEL=",R4
230 IF RAJOTHEN 240:PRINT "#** ERROR « RADIUS [= 0 #***":GOTO 220
240 INPUT "YMIN, YMAX OF TRACK=",Y,Y1
253 IF V[YYTHEN 260:PRINT "*** ERROR = YMIN J= YMAX ****:GOTO 240
260 INPUT “"THICKMESS OF TRACK=",T
270 IF TJOTHEN 280:PRINT “%** ERROR = TRACK THICKNESS MUST BE 0 *#*":
GOTO 260
200 N7=4
:.91 X=X1:7=71: R=P1 K9=0:D=]
300 i1=X2:l{=22 :N=R2
310 Al1=X:B1=Z=R
320 A1=A1+D?7
330 Gosup ‘0
340 GOSUB '02
350 IF D?]-OTNEN 320
3G0 C3=(B2-B1)/SQR((B1=B2) 12+(A1-A2)12
370 C4=(A2-A1)/SQR((B1=B2)12+(A1-A2)12
380 C5=D*C3:C6==Ca*D
390 R4=D1-T:A4=(A1+(C5*T))=(((B1+(T*CG))-B4)*C4/C3)
400 0(1+K9)=A4:0(2+K9)=Y:0(3+K9)=R4
A10 0(4+K9)=A2+(C5*T)=A4:0(5+K9)=0:0(6+K9)=B2+(C6*T)-B4
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420
430
440
450
460
470
480 C
490 C
500
510
520
530
540G
550
560
570

530 0
590 0
000
610
620
630
640
650 G
6060
b70
600
690
700
710
720
739
740
750
760
770
760
790
00
310
329
730
£40
300

Table A=XIV. AMTRACK Program Listing (Continued)

0(7+K9)==C5*T:0(8+K9) =0 :0(9+K9)==CO*T
0(10+K9)=0: 0(ll+k9)-Yl-Y°0(]?vK9)-0
IF K9JOTHEN 470
0(26)=A4:0(27)=Y:0(28)=Y1:0(29)=B1-T:0(30)=R1
K%-l%:X=X3:Z=23:D--l:H-X4:N-Z4:Q=R4:D7--D7:GOT0 310
0(25)=A4
5 ;+0§l) -X2 /Skasos ;+o$ ;-xz !2+$0$6;+O$3;-z” !2;
+0(3) Z° /SQR((0(4)+)(1)=X2) 12+(0(6 )+0 72)12

X X2 R=R2:7=72:K
0234+K9 -x+((R+T+300)*CI)
0(35+%%)=Y1+10
0(36+K9)=z+( (R+T+300)*C2)
0(31+K0)=0(34+K9) :0(32+K9)=0(35+K9)
0(33+K9 ) =74R+T+50
0(37+K9 -X:0(38+K9;-0(35+K9 :0(394K9)=7
O A0+ ) ={:0(41+4K9) =0( 35+K9) : 0(42+K2 )=0( 33+K9)

43+K9 )=0( 31+K9 0 44+K9)=Y=10:0(45+K9 )=0( 33+K9

46+K9)=0(34+K9) :0(47+K9 )=Y=10:0(48+K9 )=0( 36+K9
0(49+19)=0(37+K9) :0(50+K9)=Y=10:0(51+K9)=0( 39+K9
0(52+K9)=0(40+K9) :0(53+K9)=Y=10:0(54+K9)=0(42+K9

éf Kg ?JHE" LT x-é4ig-zgz$-k4 12+(0(18)+0(15)=2)12
e R

kO'O X=XL.Z=Z? R=R2+T

ni79+k9 sX:0(80+K9)=Y:0(81+K9)=Z
0(02+K9)=0:0(83+K9)=Y1-Y:0(84+K9)=0:0(85+K9)=R

IF KQJOTHEN 700:K9%7:X=X4:2=24:R=R4+T:G0TO 670

IF 22+R2[]74+R4 THEN 730

0(94)=X2+10:0(93)=X4=10:0(95)=Y:0(96) =Y

0(97)=22+02:0(98)=0(97)+T:L7=98:GOTO 790

C1- X4=%2)/S0R( xz-x4)!"+(zz+n2-z4-n4)!2)

=(744R4-72-R2)/SOR( sxt.-x4) 12+4(Z2+4R2=-24-R4) 12)

0 93)-x2-(10*c1 :0(94)=Y1:0(95)=22+R2-(10*C?2)

0(96)=(X4=22)+(20*C1):0(97)=0:0(98)=(Z4+R4=72=-R2 )+ (20*C2)

0(29)=T*C2:0(100)=N:0(101 )==T*C}

0(102)=0:0(103)==(Y1-Y) :0(104)=0:L7=104

K9=():X=X2:Z=22:R=R?

O(L7+K41)=X:0(L7+K9+2)=Y:0(L74K9+3)=2

O(L7+£944)=0:0(L7+K9+5)sY1=Y:0(L7+K9+6 ) =0

O(L7+K0+7 )=

IF K9JOTHEN 3850

K9=7:X=X1:Z=24:R=R4:GOTO 800

SELECT PRINT 215(100):1=1:PRINTUSING 860,1,R$(2),0(1),0(2),0(3),0(

4),0(5),0(C) 415(5)

860 Li#

Ry R N TR T T I LT I I LET R E T EET R
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870
830
## -
890
7)
200
910
6)
920
n)
930
c40
850
260
12)
970
980
990
1000
(9)
1010
1020
(10)
1030
1049
1050
1060
1070
1080
),0(
1090
1100
7412
110
1120
1130
1140
1150
1160
1170
1130
1190
1200
1210
220
1230
1240

Table A-XIV, AMITRACK Program Listing (Continued)

PRINTUSING 880,0(7),0(3),0(9),0(10),0(11),0(12)

n I AR IR ~TRRRE AR SRR AR <RREME
R i

I1=2:PRINTUSING 860,1,R$(2),0(13),0(14),0(15),0(1F),0(17),0(18),R$(

PRINTUSING 380,0(19),0(20),0(21),0(22),0(23),0(24)
I=3:PRINTUSING 360,I,R$(1),0(25),0(26),0(27),0(23) 0(29) »0(39) ,R$(

I=4:PRINTUSING UGO,I,R$(3),0(31),0(32),0(33),0(34),0(34),0(36),R$(

PRINTUSING 880,0 37 41 ,0(42
PRINTUSING 880,0 43 7),0(48

PRINTUSING 330 0(49) 0 JO 53 »,0(54

I=5:PRINTUSING 860,1,R$(3), 45) 0(56 0(57),0(58) ,0(59),0(G0) ,R$(
PRINTUSING 380,0

61 0(62 ,0(66
67), 0 72
PRINTUSING 880,0(73), 0 74 0 78

I=6 : PRINTUSING 360, 1 R¢(4 0(79 0(80 0(81 ,0(82),0(83),0(24) ,RS

PRINTUSING 380,0(85)
I=7:PRINTUSING 860,1,R$(4),0(36),0(37),0(n8),0(£9),0(90),0(91),RS

PRINTUSING 280,0(92)
I=0:IF 72+R2=74+R4 THEN 1070
PRINTUSING 860’IIR$(2)’0(93)’0(94 ,0§96)50(96 ,0(97),0(92) ,R$(8)

PRINTUSING £50,0

PRINTUSING 980.0(09),0(100),0(101).0(102},0(103),0(104) :60T0 1080
PRINTUSING 960.1,R5(1),0(93),0(94).0(95),0(96),0(97),0(99),R$(8)
1=9:PRINTUSING 860, 1,R5(4),0{L7+1).0(L7+2),0(L7+3),0(L7+4) .0(L745
L7+6),R$(11)

PRINTUSING 880,0(L7+7)

I=10:PRINTUSING 860,1,R%(4),0(L7+8),0(L7+9),0(L7+10),0(L7+11),0(L
),0(L7+13),R$(12)

PRINTUSING 880,0(L7+14)

PRINT :PRINT :PRINT “REGIOH TARLE"

PRINTUSING 1140,1,1,-4,0,R$(5)

A B RERT P FT AAERAARERE

PRINTUSING 1140,2,2,-5,0, n5£7)
PRINTUSING 1140,3,3,~1,-2,R$(6)

PRINTUSTNG 1140.4.6.4,-9,R%(9)

PRIATUSING 1140.5.7.5.-10,R$(10)

PRINTUSING 1140,6,8,-4,-5,RS$(8)

GOTO 40

NEFF!I*O1

k2= (A1=11) 12+(01=11) 12

6l -M+$2$Q!"; AI-H;; -(0*(B1-N)*SOR K2-Q!2;\ /K2
aastie( ((012)*(A1-11) )+ (q*(D1-1i)*SQR(12-Q12) } /K2
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Table A=-XIV, AMTRACK Program Listing (Continued)

1260 G4=11+(((Q12)*(B1-N A1-M)*SQR(K2-Q12) ) ) /K2
1270 IF GA[GITHEN 1280:B2=63:A2=G]1:GOTO 129C

1280 B2=G4:A2=G2

1290 RETURN

1300 DEFFN'02

1310 D1=A2-A1:02=B2-B1

1320 S=D2/D1:Y7=B2-S*A2 :A=145|2

1330 B=2#*S*(Y7-7)-2%X:C=X12+4(Y7-7)12-R12

1340 D3=R12-4*A*C

1350 RETURH

1250 63-N+g (n12)* BI-N3§+$8:$A1-M)*SQR K2-Q!2;§3/K2

80




Y

LR R o

;;ﬁ;ii*ﬂ;dkf";

”y i
.l‘ { :

3

weyew ox
-~

:”7:

Table A=AV, SOLIDROT Program Listing

10 DIt A$(20),D(25),B(4,6),5(25),R(25),1(6)

20 PRINT "SOLIDROT PROGRAM"

30 PRINT "ROTATES IN THE XY, XZ, YZ PLANES SELECTED":PRINT "COM-GEO! S
OLIDS ABONT ANY POINT"

40 PRINT “POSITIVE ROTATION IS FROM POSITIVE AXIS TO POSITIVE AXIS®
50 FOR 1=1T0 20:READ A$(I):UEXT I

60 DATA IIRPP N’“BOX " IIRA” 1] IN‘PH n lchc L} NREC ] HTR"‘ " NTEC II’HTOR ]
JUELLT","ELL "."ARBA"."ARD7"."ARRG" . "ARE5" ,"ARB4", "BLK" , *XY¥, #X2* wyz"
70 SELECT D

20 SELECT PRINT 005(G4):INPUT "PLANE OF ROTATION{1=XY,7=XZ,3=Y7)",P

6o IF P[ITHEH 100:1F PI3THEN 100:G0TO 110

190 PRIGIT "aseeTRY AGAIN*****":GOTO 50

NG IHPUT "ANGLE OF ROTATION(DEG)=",A

120 IHPUT "X,Y,Z OF PT TO ROTATE SOLID AROUT=",X5,Y5,25

130 PRINT "THE FOLLOMING SOLID TYPES ARE AVAILABLE"

140 PRINT TAR(4);"RPP(1), BOX(2), RAW(3), SPH(4), RCC(5), RLC(6), TRC(
<]

150 PRINT TAR(4)3"TEC(R), TOR(®), ELLI(10), ELL(TT), ARR(17), ARB7(13
160 PRINT TAB(4);"ARBG(14), ARLJ(] ), ARBA(16)"

17 INPUT "YOUR SOLID TYPE IS",

180 IF T[OTHEN 390:00 T GOTO ?10 340,480,550,500,629,680,7131,790,330,0
70,916,960,920,1000, 1020

190 PRIIT Maekioks#TRY AGAIN**#ex" :GOTO 170

200 RE whwSOLIN TYPE IS RPPww»

g])o THPUT "XITTIE,XHAY, YHIN, VIAX, ZHIN, ZAX=" ,D(1),D(2),D(3) ,D(4) ,D(5) ,D(

v

220 FOR I=170 SSTEP 2:IF N(1)]0(I+1)THEN 230:NEXT 1:R0TO 260
23?01F]I=1THEH 240:1F I=3THEN 250:PRINT "ERROR ZMIN]ZMAX, TRY AGAIN“:
G <10

240 PRINT “ERROR NIN]XMAX, TRY AGAIK":GOTO 210
¢S50 PRINT “ERROR  YIINIYNMAX, TRY AGAIN":GOTO 210
<60 FOR I=1T0 6; '(I)*D I):HNEXT 1

270 KZ-Ds g kJ'D o

200 11=n(2)=n(1)::01=D(4)-0(3):D1=D(G)-D(5)

R D(Z)‘.Z ”i ;'h
300 n(qg =H1:0(5)=0:D(6 -n
316 0(7)=0:D(3)=11:D(9

320 D 10)=0:D(1])=0:D(]2)-D]:FG-ﬁ:F-lO:F7'3:GOTO 390

3310 nEi **xSOLID TYPE IS DOXwes

340 IEPUT "¥,Y,7 OF VERTEX=",D(1),D(2),0(3)

350 PRINT “NOTC--=THE ORDER OF FOLLOUING VECTORS MAY VARY"

350 INPUT “HLCIGIT VECTOR=",D(4),D(5),D(6)

370 INPUT “WINTH VFCTOR=“.D§7) D(?) D(9)

386 IHeUT “DEPTN VECTOR=",D(10), D(ll) D(l”) F=10:F7=3:F6=12

390 FOR I=1T0 25:S(1)=n(1):NEXT 1

400 FOR I=1T0 FSTFP J:IF TIF7THEN 410:S(1)=D(1)=X5:S(1+1)=D(1+1)-Y5:5(
I+2)=D(1+0)=75

81




Table A-XV. SOLIDROT Program Listing (Continued)

410 IF P=1THEN 420:1F P=2THEN 430:1F P3THEN 440:PRINT "INPUT EFROR, T
RY AGAIN®:GOTO no
420 GOSUB '01(S(1),S(1+1),5(1+2)):GOTO 450
430 GosUB '02(5(1).5(1+1).5(1+2)):60T0 450
440 505UB *03(s(1),5(1+1),5(1+2))
450 1IF 1]F7THEN 460 R(I)-R(I)+X5°R(I+1)-R(I+1)+Y5°R(I+2)-R(I+2)+Za
460 NEXT 1:G0TO 1030
470 REM wixSOLID TYPE IS RAWwe#
480 INPUT "X,Y,Z OF VERTEX=*,0(1),D{2),D(3)
490 PRINT "NOTE-HEIGHT AND WIDTH VECTORS HAY BE INTERCHANGED"
500 INPUT "HEIGHT VECTORs=",D(4),D(5),D(6)
510 IHPUT "WIDTH VECTORs",D(7),0(8),D(9)
520 TIPUT "DEPTI VECTOR=".0(10},n(11),D(12)
530 F=10:F6=12:F7=3:GOTO 390
540 REM #xSOLID TYPE IS SPHww
550 INPUT "X,Y,Z OF CENTER=",D(1),D(2),0(3)
560 INPUT "RADIUS=",D(4):R(4}=D(4]:F=1:FG=A:F7=3:60TO 300
570 REI +*SOLID TYPE 1S RCCH**
530 THPUT "X,Y,Z OF VERTEX=",D(1), 0(2) D(3)
| 590 INPUT "HEIGHT VECTOR=",n{4),0(5),D(6)
. G00 INPUT "RADIUS OF CASE=" R(7}:Fua: F6-7 F7=3:0(7)=R(7):GOTO 300
] 610 RENl wxeSOLID TYPE IS RECH**
620 INPUT “X,Y,Z OF VERTEX=",D(1),D(2),D(3)
- 630 INPUT "HEIGNT VECTOR=",D(4),0{5),D(6
H 640 INPUT VECTOR DEFINING SEMI-MAJOR AXIS=",D(7),D(8),D(9)
G50 INPUT "VECTOR DEFINING SEMI-MINOR AxIS=*.p(10},0(11),0{12)
660 F=10:FG=12:F7=3:GOTO 390
670 REN *rrSOLIN TYPE IS TRC***
‘ GoU INPUT “X,Y,Z OF VERTEx-“.D(l) D 2) D 3)
5 690 TIPUT "NEIGHT VECTOR=",0(4),n{5),
| 700 TIPUT "LARGE RADIUS=",R(7):INPUT "SMALL RADIUS=*,R(8)
710 Fsd:FGea:F7=2:D(7)=R(7):D(3)=R(8):R0TO 390
l 720 RO o+ SOL 1D TYPE 1S TECwe#

730 INPUT "X,Y,2 OF VERTEX-" 1),D 2) D 3)

) 740 THPUT “HEIGHT VECTOR-".D n(.,

il 750 IMPUT “VECTOR DEFLNING SEMI-MAJOR AXIS-" n(7),b(8),n(9)

760 IHPUT “VECTOR DEFINING SEMIMINOR AXIS=* ,D 10) n(n) D(12)

) 777 11PUT “RATIO=*,R(13):F=10:FG=13:F7=3: D(l3)-P(13) :60TO 300

; 750 REN ***SOLIN TYPE IS TOR

i 790 LIPUT *X,Y,2 OF VERTEX=* 51 ) n 3)

. oult THPUT "IORAL vccmn-".n

Y .)",m HLPUT “RY1=*,R(7):INPUT “n?-“.R(aS F-4 FG=B:F7=3:D(7)=R(7) :D(R)=R("
aITO 390

a2 REN W SOLID TYPE IS ELL]¥*

236 INPUT "X,Y,Z OF VERTEX=*,D(1),D(2),N(3)

rpe e

L 240 TWPUT “VECTOR NEFINING SEMI-MAJOR AXIS=*,n(4),D(5),D(6)
; ' 850 INPUT “PADIUS=" ,R(7):F=d:FGu7:F7=3: D(7)=R(7) GOTO Jon
?‘ - 82
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Table A-XV, SOLIDROT Program Listing (Continued)

860 REM kkSOLID TYPF IS ELL***
870 INPUT “X,Y,Z OF FOCI 1=",D(1 s

580 INPUT “X,Y,Z OF FOCI 2=",D(4 D 7

890 INPUT “LENGTH OF MAJOR AXIS‘“ R 7) F=4:F6=7:F7=6:D(7)=R(7) :GOTO 39
0

900 REM **RSOLID TYPE IS ARBQ***

910 F1=22:F=22:F(=24:F7=FG

920 J=0:FOR I=1T0 FISTEP 3:J=J+1:PRINT “POINT™,J

930 INPUT “X,Y,7=",D(I),D(I+1),D(I+2):NEXT I

940 GOTO 390

4950 REN ***SOLID TYPE IS ARB7*w*
960 F=19:F1=19:F6=21:F7=FG:GOTO ¢20
970 REM ***SOLID TYPE IS ARBG***
930 F=16:F1=16:F6=13:F7=FG:GOTO 920
990 REN **%SOLID TYPE IS ARBO***
1070 F=13:F1=13:F6=15:F7=F6:G0T0 920
12010 REN **xSOLIN TYPE IS ARB4***

1020 F=10:F1=10:FG=12:F7=F6:G0T0 920

1030 SELECT PRINT 215(85):PRINTUSING 1040,A,AS(P+17)

1040 %ANGLE OF ROTATION=«#2, %4 DEG IN THE 4 PLANE

1050 PRINTUSLIG 1060,X5,Y5,20:G0=F6

1060 5PT AROUHD 'NICH SOLID IAS ROTATED Xm=tff# 1 Y=ttt (M Tua
fRE

1070 ¥=0:FOR I=170 4:FOR J=170 G:K=K+1:B(I,0)=D(K):HEXT J:NFXT I

1080 IF TLNTHEN 1050:FOR I=170 6:B(1,I)=/(I):HEXT I

1000 PRINT "INPUT SOLID":IF T[J4THEN ]]00 PRI Wl“SING 1110,A5(T),R(1,1)
,68(1,2),6(1,3),B(1,4):G0T0 1200

1100 PRINTUSING ]]]0 »AS(T),B(1,1).6(1,2),0(1,3),R(1,4),8(1,5), B(] G)
]]]3 BEBEE U ARG SRR I S AR < IR SRR BN il
3 G HFH

1129 % AR A I FE IR ANER FERR <PRE MR SIPPE AN o4
rit

1130 G6=GG=6:IF GA[GTIEN 1150:FOR I=2T0 4:PRINTUSING 1124,B(I,1),P(I,2
},B(1,3),B(1,8),B(I,5),0(1,6)

}]4 16;66-6 JIF ¢ hrOTHEH NGONEXT 1:G0TC 1200

150 I=

]ACO IF RO=1THEN 1170:1F GC=2THCH 1180: IF GG=3THE! 1190: IF G6=0THTN 12
J

1175 PRINTUSING 1120,08(1I+1,1):G0T0 1200

11,0 PREITUSING 1120,8(1+1,1),6(1+41,2):G0TO 1200

1120 PRINTUSING 1120,0(141,1),6(141,2),0(1+1,3):60T0 1290

1200 IF ES=0THE!N 1210:E9=0:PRINT :PRINT :GOTO 1260

1210 PRINT "ROTATED SOLIN®

1239 IF T[JATHCH 1230:PRIITUSING 1110,AS(T),R(1),R(2),R(3),R(4) :PRINT
PRINT :60TO 1269

1230 K=0:FOR I=170 3:FOR J=1T0 C:R=k+1:0(1,J)=R{K):HEXT J:LEXT I

]7"’ IF T }].nlr" ] 0 T8 F\i.1l
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Table AeXV. SOLIDROT Program Listing (Continued)

1250 E9=1:66=FG:GOTO 1100
1260 SELECT PRINT 005(64)

1270 PRINT "T0 RUN AGAIN, KEY CONTINUE EXECUTE"
1230 PRINT "TO STOP, KEY CLEAR [LXECUTE"

1290 STOP :GOTO 80

1300 DEFFN'01(S1,52,52)

1310 R(I)=S1*COS(A)=-S2*SI!i(A)
1320 R(I+1)=S1#*SIH(A)+S2*COS(A)
1330 i}(I+2)=S3

1340 RETURH

1350 NEFFN'02(S4,55,56)

1360 R(I)=S4*COS(A)=-SG*SIII(A)
1379 L(141)=55 1

1360 R(I+2)=54*STi1(A)+SC*COS(A)
1399 RETURN

1400 DEFFN'03(S57,55,59)

1410 R(I)=S7
1420 R(I+1 -Sﬂ*COSiA;-SQ*SINéA;
1430 R(I+2)=SC*SIN(A)+S2*COS(A

1440 RETURL
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Table A~XVI. PLOTSOL Program Listing

10 DIN A$120 oD lZOg.C 120;.0 120),H 120§.F(8).G(8).H(8).K8(30)
20 DIt i1(240),0(240),P(240),0(240),R(240

30 DIM S(120),7(120),u(120),v(120),X(5),Y(5),2(5)

40 PRINT "PLGTSOL PROGRAN"

50 PRINT "PLOTS SELECTED COM=-GEOM SOLINS AT ANY ASPECT"

00 PRINT "HAS SCALE ADJUST CAPALILITICS®

70 PRINT "SUIf OF RCC*'S AMD TRC'S {WUST BE [ = 5"

20 PRINT "MAX lIUM OF SPIIERES = 5"

90 SELECT [:

100 TIPUT "N OF SOLINS TO PLOT=",K9:G9=K9

116 IF KOJOTHE!N Y20:PRINT "“*** TRY AGAIN #****:PRINT IIEX(07)<ROTO 100
120 INPUT "AZ, EL FOR THIS VIE\!=",A,E

130 X0=0:X9=0:23=0:29=0:K1=1 :K2=0:K3=0:K2(1)=1:L9=20:A9=N;[9=]:52="
140 FOR I=E9T0 GO

150 PRINT "YOU ARE On SOLID“,I

160 PRINT LEX(07)

179 PRLIT "THE FOLLOWING SOLIDS ARE AVAILABLE"

180 PRINT TAB(4);"RPP(1) nBOX(2) RAU(3) ARRS 4;"

10 PRINT TAR(4) 3 "ARB7(5) ARBG(G) FARBS(7) ARR4(3)"

200 PRILT TAB(4);"RCC(9) TRC(10) SPH(I1)™

210 INPUT "SOLID TYPE ISY,T

220 OH TROTO 330,540,500,240,720,740,760,780,1000,1310,1520

230 PRINT "wwwe TRY AGAIN *#**":GOTO 210

200 REI1 % A D[ 3 ke

250 K2=0+7:IF Ral=120THEN 260:PRINT “NO MORE ROOM FOR ARBS'S":K2=K2.7
GOTO 1660

260 J=N:FOR R=l1T0 K2:J=J+1:PRINT "POINT",J

270 TPUT "X, Y,a=" A(1),11(K),B(1) sHEXT K

206 IIPUT “IHPUT OK  YES=1 HO=N",P

299 IF P=1THEN 300:G0T0 260

300 PRINT “rkx THINKIG, o JTHIIIKING #%k"

31u FOR &=K1T0O K2

o c?:;ﬁn?;;*cos A;;»f%/\%x;*smm )

330 B{EY=tu{r)*Cos (L) }+ (A1) *COS(AY*STH(L) )= (P(K)*SIN(A)*SIH(E))

360 IF RTTITHET 350:IF X3[JXOTHEN 350:X0=C(K):X9=6(K):20=0(K):79=0(r):
AOTO 360

330 6OSUB *07(C(K),D(1))

360 NEXT K

370 K120+ 213200 0=1-19=5941 1 KO(J) =1 :A0TO 1640

WA PL wkwkk )PP dkkan

2 KE=R1+75IF EOT=120THEN 200:PRINT “HO HORE ROOI FOR RPP'S":K2=2-7:
rT2 1650

A5 BIPUT "XOIH,XOAX, YT, YA, DL, ZA K=" R ,R?,R3, R4, 5, RG

217 TF P1J=P2THEL 320:IF P3]=RATHEN 430:IF RGI=RETIC AAN:COTH 4RF
GoG PRINT Wewew TRROR TN = (AKX *4=":60T0 400

J20 PRINT "wex [RPOR  YMIN 1= YHAX *#%:00TC 400

A4 PRILT "eess [RPOR ZIY Y= JAX #*w®:6070 400

85




[ A ]

veTu g A po--

u“ ;

-y g
-

[

Table A<XVI, 'PLOTSOL Program Listing (Continued)

450 INPUT “INLPUT OK YES=1 li0=n",P
460 IF P=1THEN 470:GOTO 400
470 PRINT “wéx THINKING, . THINKING whw?
430 FOR K=1TO 4:F ;tkl sJ=K+dsF Jgsp 2 HEXT K
A20 FOR K=1T0 2:G(K)=R3:J=K+4:G(J)=R3:J=l+2:G(K+2)=RAsJ=K+62h(J)=Ra:IE
XT K
500 H(1)=R5:11(2)=R6G:ti(3)=RGsH(4)=R5:1(5)=RG2M(0)=RG2M(7)=RG:M(8)=RS
516 FOR K=K1TO K2:J=K-K3 .
520 A(K)=F(J):H(K)=G(J):B(K)=i1(J)HEXT K
530 GOTO 310
540 BEl  wkx [ O X Wk
550 K2=K1+7:IF k2r=1L0THEN 560:PRINT !0 MORE ROOM FOR BOX'S":K2=K2-7:
GOTO 1630
560 INPUT "X,Y,2 OF VERTEX=",F(1),G(1),/1(1)
570 INPUT “HEIGHT VECTOR=",R1,R2,R3:GOSUC 'n5(R1,R2,R3)
530 IF CJOTHE!N 570
590 INPUT "WIDTH VECTORs",R4,R5,RG:GOSUB 'n5(R4,R5,R6)
€00 IF CJOTHEN 590
610 INPUT “DEPTH VECTOR=",R7,R3,R4:GOSUB *05(P7,R%,RQ)
G20 IF C]JOTHEN ©10
630 INPUT “INPIT OK  YES=1 HO=0*,P
64C IF P=1TilEN 650:GOTO 560
050 PRINT “w#w TH!Nk!NG...TH!Nk!NG ek
€60 F§2;-F +R1:6(2)=G() +R2 n 2)=M(1)+R3
670 F(3)=F(2)+R4:G(3)=h(2 +RJ.H 3)s=(2 +R6
630 F(4)sF(1)+RA:G(4)=G(1)+R5:11(4)=M(1 +R6
690 FOR '\‘JTO \J.J.l\-a
700 F(K)=F(J)+R7:G(1)=G(J)+R3:M(K)=M(J)+RIHEXT K
710 GOTO 510
720 RE/l %% ADRY Wik
730 K2=K1+G:IF K2[=120THEN 260:K2=K2-G:PRINT "NO MORE ROO FOR ARB7'S"
:GOTO 1680
740 REY wex ARRG e
750 K2=i{145:IF 1K2T=120THEN 260:K2=K2-5:PRINT “NO MORE ROO! FOR ARBG'S"
:GOTO 1630
767 RES  wke  ARBS e
770 K2=0+4: IF K2[=120THCN 260:K2=K2-4:PRINT "NO NORE ROOM FOR APL5'S®
:GOTO 1680
700 LY wex ARRG
790 K2=:0+3:IF K2[=120THEN 260:K2=K2-3:PRINT “NO MORE ROO'! FOR ARBA'S®
:GOTO 1650
GO0 REN Wk DAY e
510 R2=i0+5: IF K2T=1207HEN 820:K2=K2-5:PRINT "NO MORE ROOM FOR RA*S":
3070 1650 .
320 INPUT *X,Y,Z OF VERTEX=",F(3),G(3),!1(3)
330 TNPUT *HEIGHT VECTOR=",R1,R2,R3:GOSUB *n5(R1,R2,R3)
M0 iF CJOTHEN 330
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Table A-XVI. PLOTSOL Program Listing (Continued)

850 INPUT "WIDTH VECTOR=",R4,R5,R6:GOSUB '05(R4,R5,RG)

860 IF CJOTHEN 850

870 INPUT "DEPTH VECTOR=",R7,R3,R9:GOSUB '0G(R7,R3,R%)

880 IF C]JOTHEN 870

890 INPUT “IHPUT OK VYES=1 NO=n",P

900 IF P=1THEN 910:G0TO 820

910 PPINT ek THINRING...THINkING haidady

920 F ;=F(1;+R1 :G(a +R” N 4 =M(3 +R3

930 F +R4:6(6 =G +RJ " 6 =(3

940 F(1)=F(4)+R7:6(1 =G(4)+R8 n(1)=1(4 +R0

95n F(2)= é ;+P7 Gi ;=G(3 +HRB:M(2)=M(3

060 F(5)=F(6)+R7:6(5)=G(6)+R3:1(5)=H 6 +R9

970 FOR K=X1TO K2:9=K-K3

950 A(K)=F(9):H(K)=G(J):B(K)=M(J):NEXT K

590 GOTO 310

1000 REIl  %*%  RCC  www

1019 L9;L9+1:IF Le[=5THEN 1020:L9=L9=-1:PRINT "M RCC'S AND TRC'S ] 5"
:GOTO 1630

102¢ INPUT “X,Y,Z OF VERTEX=",V3,V4,V5

1030 INPUT "HEIGUT VECTOR=",H1,H2,1:3:GOSUB '05(}1,112,13)

1040 IF CJOTHEN 1030

1050 INPUT “RADIUS=",H4:N=15:G0SUB '0G(l13)

1060 IF CJOTHEN 1050

1070 LIPUT "INPUT OK  YES=1 HO=0",P

1039 IF P=1THEN 1090:G0OTO 1020

1090 PRINT "was THINKING...THINKING ikt

11G0 PRINT “RCC'S AIID TRC'S TAKE A WRILE"

1RR Y LJ-((LQ°1)*7"0/H; sLO=LS+( 360711 )+1 :H5=SOR(HT 12+4:212+4141312)

1120 L7=SOR(H112+12 12

}138 Fd?)rallo 350/ H(K+L5) =0 I=K+L5:0(0 ) =H4*COS (1% (K=1) ) :P(J)=l14*S TN
n* *']

1140 S1=!(J):S2=0(J):53=P(J)

1150 IF L7[JOTHEN 1160:N(J)==SAN(H3)*S3+V3:0(J)=52+V4: P(J)=V5:60TO 1190
1160 N(J)=S1*H1/H5-52%H2/L7-S3*H1 *H3/ L7*H’§+V3
1170 0{9)=S1*H2/H5+S2*H1 /L7-S3*H2*H3/ (L7*H5 )+Va
1180 P(J)=S1*H3/H5+S3*L7/H5+V5

119 00 §o$ag*cosiA3; 5 §J;*SIN§A;
1209 £(3)=(P(9)*COS(E))+(11(I)*COS(A *SIN(E))-(O(J)*SIN(A)*SIn(F))
1210 IF T=T0THCN 1230
1220 02=J+(369/:1) 211(02)=H{J)+H1 :0(02)=0(J ) +H2: P(N2)=P(J)+I13
3;zn]1£ JEMTICN 1240:1F X3[IXOTHEN 1240:X3=0(J):X9=¥S:79sR(J): 208201
O 1240
1240 A0Sut '07(0(3),R(J))
125) HEXT KeIF T=10THCH 1430
1260 J1=16:003L9%720/1: FOR K=)1T0 J2
197( (1 =\0(k;*COS§A;\+(ﬂ(k *s1n$ ;
aei B(K)=(P () *COS(E) Y+ (1(K)*COS(AY*SIN(E) )-(O(K)*STH(A)*SIN{F))
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Table A<XVI, PLOTSOL Program Listing (Continued)

1290 GOSUB '07(Q(K),R(K))

1300 HEXT K:GOTO 1680

1310 REM %% TRC ke

1320 L9=LO+1:IF LG[=5THEN 1330:L9=L0=1:PRINT "NUM RCC'S AND TRC'S 1 5"
:R0TO 1680

1330 IIPUT “X,Y,Z OF VERTEX=",V3,V4,V5

1340 INPUT “HEIGHT VECTOR=",H1,1i2,H3:GOSUB 'N5(H1,H2,H3)
1350 IF CIOTHEN 1340

1360 11PUT “"RADIUS OF DASE=",1i4:GOSUR *06(1'4)

1370 IF CJOTHEN 1369

1360 INPUT "RADILS OF TOP=", HG:!=15:GOSUB *06(1'G)

1320 IF CIOTIEN 1330

1407 INPUT “INPUT OK  YES=1 1i0=0",P

1415 1F P=1THEL 1420:GOTO 1330

1620 7970 1090

1430 IF A9=1TLEN 1440:L5=L6-1 s LGeL5+25 ¢Hl4s! G A9=] 16070 1120
1445 A0=):Ta=l] s Th=H2: Tusil3

1450 v1- Ta*COS{A)*COS(E))= *SII(A)*COS(E)) (TG*SINH(F))
136C 1i2=(T5*COS(A ; T4*SIN ;

1470 .3= T6*COS(E) )+(TA*COS(A *SIN(E)) (TS5*SIH(A)*SIN(E))
1430 J1=L5+1:J2=LG=1:FOR K=J1TO

1490 N(K)s!(i)+T42 O(I)-0(K)+T5°P(k)'P(K)+To Q(K)=OQ(K)+H2:R({K)=R(K)+}H3
1502 GOSUE '07(Q(K),R(K))

1310 HEXT K:GOTO 1680

150 DEI; vk SPH ek

1530 SC=S241:IF SOI=STIIE!! 1550:PRINT “ERROR=<liiF1 SPH'S ] 5"
1540 $9259-1:60T0 1680

1560 INPUT “X,Y,2 CENTERs",X(S9),Y(59),2(S9)

1560 InPuT “RADIUS-".SR.GOSUB 'oa(sa)

1570 IF CJOTHEI 1560

1580 INPUT “INPUT OK YES=1 ho=0",P

1590 IF P=ITHEN 1600:GOTO 1550

1600 PRIJT “wdke THINKING, . THINKING wrk®

1610 So=( SW-I *24:1|=15
1620 S3=(Y(S? *COSéA )+(X ng*SIN(A)) :54=(7(SI*COS(E))+(X(S9)*COS(P)*
SLI(E) )=(Y(SO)*STN(A)*SIN(E

1630 FOR E=1T0 360/°1:J=K+SC:1(0)=SE*COS(H* (K=1) ) :V(J)=SA*STH(N*(K=1))
1640 S{J)s1(J)+53:T(J)=V(J)+S4

1650 IF J[JITHCH 1660:IF XG[IXOTHEN 1660:X8=S(J):X9=S(J):78=T(J1):29=T(
J):GOT0 1670

1660 GOSUB *07(5(J),T(J))

]\)7! x!El\T i

1650 HEXT 1

1650 1:0=K9=L0=53

1703 GOSUL ‘04

1710 PRINT “kkewhk S T ART P L O T wiwins

1729 IF 1.3=0THE'l 2060




Table A-XVI, PLOTSOL Program Listing (Continued)

1730 PRINT “WHEM READY TO PLOT, KEY CONTINUE":PRINT HEX(07):STOP

1740 GOSUE *18(X8,X%9,23,29):GOSUB '01(A,E):GOSUB '02:GOSUB '03

1750 FOR K=1TO L9:GOSUB '18(X8,X9 ,28,29) 2M1=((K=1)*720/N)+1

1760 H2=M1+(360/1)=1:GOSUB '11(Q(n1).R(M1)\:FOR J=M1TO0 M2

}770 G?SUB 112(0(J),R(I))HEXT J26OSUB *12{Q(I1 ), R(MT))sM3=t2+1 s1ad=12+
360/1

1780 GOSUR '11 sz zvs;} :FOR J=I13T0 14:GOSUB *12(Q(J), R(J)) NEXT J

1790 G0SUB '12(0(N3),R(M3)):GOSUB *12(0Q(M1),R(M))

1800 J]=J1+(1UO/”) J°=H1+(180/N) GOSUB '11(0(01) R(J1))

1510 GOSUB '12(Q(J2) ,R(J2))

1326 J1=1114(90/1) : 32=13+(30/1)

1830 GOSUR *11(Q(J1),R(J1)):G0SUB *12(0(J2),R(J2))

1640 J1=J1+(180/1) :J2=J2+(130/N)

1359 GOSUB *11(0(J1),R(I1)):GOSUR *12(Q(J2),R(J?))

16¢0 PLOT [,,R]:HEXT K

1670 IF SSTOTHEN 2020:1F KOJOTHEN 2300

1380 IHPUT “SAME SOLIDS DIFF VIEN  1=YES O0=N0",J

1390 IF JTOTHEN 1940

1560 INPUT "DO YOU 1/ISH TG ADD MORE SOLIDS 1=YES O=HO,J

1910 IF J[=0THEN 10

1920 LIPUT "HOW MANY SULIDS DO YOU WISH TO ADD™,J

1930 E9=G9+1 :69=G9+J :K9=69:GOTO 140

1540 INPUT “AEW AZ, EL =",A,EC

1950 PRIT “hkwkdedk T0| YORKIG {IARD = YOU JUIST RELAX sirkirwin

1950 Xn=0:X1=0:73=N:74=0

1475 111=L9*720/1:FOR K=170 i1

1550 ﬂ(k; éozr;*cns A;; gug ;*,In A)) '

1550 R(K)=(P(K)*COS(L) )+{(1(K)*COS(A)*SIN(F))- (0(k)*51w(A)*SIN(t))
6080 I 'f]1*icu 2010:IF X3[JXOTHEN 2010:%8=((K):X0=XC:78=R(K):23=23:6
TO 2000
2010 GOSUB '07(0(K),R(K))
2020 NEXT K
2730 PRIHT “WMEN READY TO PLOT, KLY CONTINUC®:PRINT HEX(07):STOP
2035 GOSIL NR(30,T0,28,20) s60SUR 101 (A, £):G0SUR 'N2:6OSUR 03
P 27157 l.")TU ]7J0

26 IF SC=0TVEN 2280:PRINT “IMEN: READY TO PLOT, KFY CONTIMME™:PRINT H
Lx(w7) sTOP
2070 G0SUE "13(X0,X0,28,29):GOSUR *0T(A,F):GOSUR 'N2:GOSHB *N3
2000 FOR K=1TO SO:GOSUR *18(X3,X4,28 20) S1a(K=1)*24+1:52251+23
709G BASUR '115 §s1) »T(S1)):FOR 1=5170 €2
100 nESHE 112(S(d),T(J))NEAT J:GOSUB '12(,(51) T(S1))
2112 PLUT T,,001 EXT i
2122 IF RON6TUEN 23
2130 INPUT "SRIC SOLIDS DIFF VIEN  1=YFS DT LY
2160 IF JWTHEL 2190
2}5 ) LHFUT "M v0¥ 1ISI TO ARG NIORE SOLINS  1=YFS O=l™,J
210 IF O%=77N00 10
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Table A=XVI, PLOTSOL Program Listing (Continued)

2170 INPUT “HOW MAHY SOLIDS DO YOU WISH TO ADD",J

2180 E9=G9+1:G9=GO+):K9=GI:60TO 140

2190 INPUT ™IEW AZ, EL =",A,E

2200 PRINT "iwiek® 1'M HORKING HARD = YOU JUST RELAX wiwwan
2210 X8=0:X9=0:28=0:29=0

2220 FOR K=1T0 S9:S3=(Y(K)*COS(A) +(X(K)*SIN(A)§

2230 54=(Z(kg*COS(E))+(X(k)*COS(A *SIN(E))~(Y (K)*SIN(A)*SIN(E))
2260 SG=(K~1)*24+1:57=56+23

2250 FOR J=S6TO $7:S(J)=(J)+53:T(J)=V(J)+S4
2260 GOSUB '07(S(J),T(J))

2270 HEXT J:NEXT K:IF LOJOTHEN 1970:GOTO. 2160

2280 PRINT "WHEN READY TO PLOT, KEY CONTINUE":PRINT HEX(07):STOP

2290 GOSUB '18(%8,%9,25,29):GOSUB *01(A,E):GOSUB *n2:GOSUB '03
2300 FOR I=1T0 K9

2310 J=K3(I+1)=K8(I1):IF J=8THEN 2340:IF J=7THEN 2610
2320 IF J=6THEN 2520:IF J=5THEN 2720:IF J=4THEN 2800
2330 PRINT "ERROR--CANNOT PLOT":STOP :GOTO 10

2360 GOSUE '13(%8,X9,28,29)

2350 111=K3(1)

2360 GOSUB *11(C(M1),D(M1))

2370 FUR J=M1TO M1+3:GOSUB *12(C(J),D(J)):HEXT J
2330 GOSUR '11(C(M1+4),D(H1+4))

2340 FOR J="11+4T0 M147:60SUB *12(C(J),D(J)):NEXT J
2400 ROSU3 '11(C nlg WD MI;;

2410 GOSUB *12(c(1m),b{Mm

2420 GOSUB *12(6(11+3),D(M1+3

2430 GOSUB *12(C(M1+7),D(M1+7
2440 GOSUB '12(C(M1+4),D(i11+4
2450 f0SUB *12(c(M1),D(M1)) :

26460 GOSUB *11(C(M141),D(111+1)):GOSUB *12(C(1M1+1),D(!11+1))
2479 GOSUB *12(C(IM11+5),D(M145

2480 A0SUB *11(C(211+6) ,D(M1+6

2450 ROSUC '12(C{!11+6),D{MI+6) ) :ROSUB *12(C(!11+2) ,D(M+2))
2500 PLOT [,,R):

2510 GOTO 2860

2620 M=00(1) :G0SUB *18(XC,10,28,29)

2530 n0SU6 *11(c(m),b(1))

2540 FOR J=i1170 111+3:GOSUD '12(C(J n J )NEXT J

2550 £0SUR *12 C(Il) D)) Gosun c{1m+4),n(M144))
2,60 GOSUL '1° n1+a D(1145 GOSUB "12(C n1+3 (1143 z
2576 GOSUR *11(C n1+ LD(111+2) ) :R0SUB *12(C(:11+5),D(11145
2550 405UG '11(c\n1+1 D(11+1)):60SUE 12(C(1+4) ,D(N1+4))
2590 pLoT T AU

2.0 ROTO .060

2()] J ai]’c\n(l) r‘OSUB 'lﬂ(x\:.\ ,La.zg)

Qied (OSYL '”(C(“]) D('n ))

2630 FOR J=11T0 111+3:60SUB *12(C(J),D(J)) :HEXT J
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Table A-XVI. PLOTSOL Program Listing (Continued)

2640 GOSUR "11(C(1+4;,0(111+4))

2550 FOR J=H1+4TO H1+6:GOSUB *12(C(J),N(J)):MNEXT J

2660 GOSUR 'l?fc H1+4 o "1+. g +GOSHG '1"5 m),bin))

2679 ~0SuL 'l’ sl+3 D 11437 ) :60SUB *12 Hl+dg.D£Hl+4
2650 GOSUE "11(C(MN+0 D(l]+u)) Gosun *12{c(t+2),b Hl+2))
2699 GOSUB *11(C Hl+l).D(Wl+l)) GOSUR "12(C(111+45),D(M1+5))
2760 PLOT [,,R]

27]0 IOTO u()

2720 M=RS{I):GOSUE ' 13(X3,10,23,70

2730 "0SUE 11(cin},b(n))

273C FOR J=H1TO M1+4:GOSUE *12(C(J),N(JI))HENT o

2759 GOSUC "12(C(11),D(*11)):GOSUB 'lz(c(nm) D(N+3))

2700 GOSUD '115 Wl+d) D(IN+4)):60SUR '12 n1+l) ) Hlvlgg
2770 ROSUC '11(C H]+2).D M142)):GOSUD *12(C(:'1+4),D(1N+4
2756 PLOT [,,R]

279G R0TO 28¢0

2390 M=i0(1):GOSHB *18(X3,K5,23,29)

2310 30SuB "11(c(11),b(IN)

2323 FOR J=I11TO M1+3:ROSUB *12(C(J),N{(J)):NEXT O

2330 H0SUC "12(C(I1),D(1)):6OSUR Ha(c c(M+2),h(MN+2))
25040 70SUB 'lls n1+3).0(n1+3)) GOSUB 'l?(r(ll+l) LD(N+1))
2050 PLOT [,,R]

2060 NEXT I

2870 IIIPUT “SANE SOLIDS DIFF VIEW 1=YES O0s=}{0",J

2080 IF JJOTHEN 2930

2390 IHPUT "DO YOU UISIH TO ADD MORE SOLIDS 1s=YES J=!M0",J
2900 IF J[=0THE!N 10

2219 INPUT "0V IANY SOLIDS DO YOU WISH TO ADO™,J

2920 E9=0S+] :G=G0R) : K1=G9:60TO 140

2930 INPUT "MEV A7, EL =",A,E

22530 PRINT Whkderax 01 LORKTIG iIARD = YOU JUST RELAX deirsesedruet
2930 X3s0:X0=0:26=0: 200

2000 K2sKO(R)+17-1: FOR K=1T0 K2

2970 C(K)= n(r *C0S I\ +(A R)*SIN(A))

2960 ()= Sn(r *COS(E +(r. *COS(A)*SIN(T))=(1(1)*SIN(A)*SIH(F))
299G IF K[ITHER 3000:X3=C(1):X0=X3:20=D(1):29=23:G0T0 3M0
3000 GOSUB '07(C(K),D(K))

NG AT K y

2020 IF SCJOTHEN 2220:IF LOJOTHEN 1970

3633 GOTO £230

340 NEFFL*13(01,1U2,V1,V2)

3050 F1=0G0/ (Un=11]

2006 FR=900/{V 2=V

3076 IF F12F2TREN 2000

A5t F1=F2:60TC 3100

W) Fe=r

5100 SELECT PLOT 414

9



Table A=XVI. PLOTSOL Progra. Listing (Continued)

3110 PLOT [.,R?.[lﬂﬂ 100,U]
3120 GosUR F1a{UT, V1)
3130 RETURN
3140 DEFFN*10(X,Y)
3150 Xi=INT F1*X-X0+.5;
3160 Y1=INT(F2*Y=Y0+,5
3170 X0=X0+X1
3180 Y0=Y0+Y1
3190 RETURH
3200 DEFFH*T1T(X,Y)
3210 ROSUB *10(X,Y)
3220 PLOT [X1,Y1,U]
3230 RETURN
3240 DEFFN*12(X,Y)
3250 20SUL '106(X,Y)
3260 PLOT [X1,Y1,D]
3270 RETURN
3280 DEFFH'01(A,E)
3290 SELECT PRINT 414
3300 PLOT F |
310 PLOT {2,,C],[28,,5],[320,20,U]
3320 PRINTUSING 3330,A,E;
3330 SAmachii # E'-###.#
3340 SELLECT PRINT In5(G4)
3350 RETURI
3360 HEFF!t 02
3370 PLUT [,,R]
2300 SELECT PRINT 414
3390 PLOT [100 ,70,U1,12,5,03, Slso.n.n].;o,-s.o]
3800 PLOT [1,,¢],014.,53,F, JR],[95, 50,07
3210 PRIVTUSTIG 3420,03
3420 ¢
2,30 PLOT [1,,C],714,,51,[115,0,U]
4 PRIHTUSING.3450,150/F1;
2650 Lkt
o 3460 PLUT 7, ]
’ 2479 ’FLEFT P"IHT 005(6)
Jeh RETHRG
349) ﬁEFfl 4]
3500 PLOT 7,,R)
=515 FLoT 90,01, T, ,R1,[999,0,D]
REY IO laum.
SNl .LFFH'H&
J[N) r=-]0
3550 IPUT “AXES LENGT:iS ADJUSTED  1=YES O=}0".R
3360 IF RI=1TUEN 3620:F=F+10
3570 K0SUR 'L.(A...m.w.«.'})

R O 4
4o
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Table A-XVI. "PLOTSOL Program Listing (Continued)

3530 PLOT E,,R] SF F U] [JOO 0, D s[ssR]
3590 PLOT [F,F,U ,JOO D],

3600 PRINT “IF THESE LINES APE OF EQUAL LENGTH THEN SCALE IS OKAY"
28]0 PRINT “IF HOT THEM READJUST WITH THE SCALE ADJUST BUTTON“:GOTO 35
J

3620 RETURN

3630 DEFFN'05(G,B,D)

3640 C=0:1IF G|2*8!2+D!2]0THEN 3660

3650 C=Y:PRINT "#** ZERO VECTOR TRY AGAIN #**%:PRINT “EX(07)

3660 RETURN

3670 DEFFN'0G(R)

3660 C=0:1IF R]OTHEN 3700

3690 Cs1:PRINT "#*** RADIUS [« O TRY AGAIt! ***%:ppINT HFX(07)-

3700 RETURN

37 DEFFN'07(C,D)

3720 IF CJXOTHEN 3740:1F C[XOTHEN 3730:GOTO 3780

3736 X0=C:G0T0 3750

3740 XI=C

3750 IF D[ZOTHEN 3760:1F D]ZOTHEN 3770:GOTO 3730

3760 20=0:6G0T0 3700

3770 79=)

3730 RETURII
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Table A-XVII, DARBIN Program Listing

10 DIM X(8) Y(8).Z(8).F§4.G).T(6).A(G).B(G).C(G).R(3.3).F1(G).
X1(3),Y1(8),21(8

20 SJsif

30 4FACE ###

80 G-HHRE PR

50 %FOUR POINTS NOT CO-PLANAR Tl FACE # ¢ # # Diim-gi, adys

GO SAMEH

70 €9=,90005

30 INPUT "t10, OF VERTICES®,V:INPUT “NO, OF FACES®,H

00 MeNsli=0:0=0:SELECT PRINT 005(64)

100 FOR J=1T0 V:PRINTUSING 20,J

116 1T "x(a)".xga $INPUT *Y(3)*,Y(J): INPUT *2(J)*,Z(J)

120 HslteX(9) si=l1+Y(3) :0m04Z(3) 2 X1 (J)=X(3) : Y1 (3)=¥ (1) :21 (J)=Z(3)

136 IF (D)0 THEN 140:X(J)=, 00001

1m1rvatomm1mwa-mmm

150 IF Z(9)[ 10 THEN 160:7(J)=.0000}

160 HEXT J:SELECT PRINT 215(80):PRINT :PRINT *INPUT*:GOSUD 470

176 FOR J=1T0 11:G=0

130 LIPLT “FACE IMICERS",G:IF G=n THEN 210:F1(J)=6

190 FOR K=1T0 4:P=101{4=1)

200 F1,d)=IUT(R/P) sGubaF (K,0)*P:HEXT K

210 PRUITUSLIG G0,F1(J) 3:NEXT J:PRINT :E=0

229 FOR J=1T0 11:FOR k=1TO 3:L=F(K,J)

20 n(x.l)=x(L):n(K.2)-Y(L):R(K.BS-Z(L)

240 OLXT 1:GOSUD 510

250 A(J)=A1:0(0)=R1:C(Jd)=CT

260 J1=F(4,0):IF J1=0 THEN 300

270 n?-(AéJ);¥£g1)+B(J)*Y(JI)+C(J)*Z(Jl)-I)ISQR(A(J)!2+B(J)!2
+C(g)12

230 IF ABS(P2)[.u01 THEN 300:E=]

29i PRINTUSIIG G0,F(1,0),F(2,9),F(3,9),F(4,J),02

305 CEXT J:IF E=0 THEN 310:GOSUER 39G:PRINT “SOLUTION®:ROSUR 479

310 LIIPUT “iNSIDE ARD (YES=1,N0=0)%,J:IF J=0 THEY 80:
PRINT “"THICKIESS ARE®

329 Ji=tifVelimtt/V 2 0=0/V:FOR J=1T0 1isSELECT PRINT N05(GA)

330 PaLATUSING 2),F1(J) < INPUT *THICKIESS®,T(J)

2 Ll (0)M1-B(J)*1=C(: 3 %0: T1=T(J)

250 IF E20 THEN 360:T1=e7i

306 L=17{1=-TI*SOR(A(0) 12+8(J) 124€(9)12) )

370 A(9)=A(3)*E:B(0)=D(J)*E:C(J)=C(J)*E

So0 SELECT PRINT zlsgno):PRINTusqu A0,T(J)3:HEXT J:PRINT ¢
OSUB 300:PRINT “INSIDE ARL™:GOSUR 470:GOTO 50

129 FOR J=1TC v:lan

40 FOR i:=1T0 1i:FOR 1.=1T0 4

410 IF F(L,K)=J THEN 420:NEXT L:ROTO 440

420 P=P+1:R(P,1)=A(1):R(P,2)=B(K):R(P,3)=C(K)

430 IF P=3 TLLI 450
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Table A-XVII. DARBIN Program Listing (Continued)

440 NEXT K:GOTO 460
450 GOSUC 510:X1(J)=AT+SGN(A1)*CI:Y1(J)=D1+SGH(R1)*CI
:21(J)=C1+SGN(C1)*C9

460 NEXT J:RETURN

470 FOR J=1T0 V STEP 2:IF J=V THEN 490:KeJ+]

430 PRINTUSING 40,X1 ; Y1 J; gd; $A1(K)3Y1(1)s21(K) :ROTO 500

490 PRINTUSING 40,X1(J); .51

500 NEXT J:RETURN

310 DI1=R(1,1)*R(2,2 *R$3.3 +(3,1)*R(1,2)*P(2,3)+R(2,1)*N(3
R§1.3 =R 3.1 *R(2,2)*R(1,3)-R 5.1 R, ? *R 3.3 =R(1

2,3

520 IF DI{]0 THEN 530:D1=,00001

530 Al= ;g }.2 *ﬁ?§23? ;?(? »3))#R(2,2)*(R(3,3)=R(1,3) )+R(3,2)*

540 B1= g }.? *é?g?i; ;R(1 »1))#R(2,3)*(R(3,1)=R(1,1) }+R(3,3)*
5 »

550 Ci=(R 1.1 *(R(2,2 R(? 2))4R(2,1)*(R(3,2)=R(1,2) )+R(3,1)*

R(1,2)=R(2,2 2) )/0
360 PETURH
570 E!ND
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Table A-XVIII. BOXIN Program Listing

10 DIl gi‘(i)sV('l »2),T(6),U(3),H(3,3),M(3),A(3,3),P1(3),V1(3,3),

zo SidiaRt AUD #4408 VECTORS ARE NOT HORMAL, ANGLE =-##f, 24
GedPp8, HRHE

30 SELECT LT 215(66) :SELECT D :BS(1)="LENGTH":
BS(2)="WIDTH ":05(3)="HEIGHT®

50 INPUT "VERTICE®,P(1),P(2),P(3)

60 THPUT *LENGTH VECTOR®,V(1.1),V(1,2),¥(1, 1)

70 THPUT *WIDTH VECTOR®,V(2,1),V(2,2),V(2,3)

80 INPUT *HEIGHT VECTOR®,V(3,13,V(3,2},V(3,3)

90 PRINT :PRINT "INPUT":GOSUB 300

100 FOR J=1T0 3:FOR K=1T0 3:U(K)=V(dJ,K):NEXT K

110 GOSHB 310:11{) =11 FOR K=1T0 3:H(J, K)=l{K) sHEXT K:HEXT J

120 E=Nzke] sL=2:1=3:G0SUR 330

130 K=3:L=]31=2:60SUB 330

140 L'=2:L=2:Me] :GOSUD 330

150 IF E=0 THEN 220

160 FOR J=1T0 3:A(1,0)=P(J):A(2,3)=P(3)+V(1,4):
A(3,0)%A(2,0)+(2,0) :A(4,0)=P(3)+V(2,J)

170 FOR'Ke1T0 4:LskeAzA(L,J)*A(K,d)$V(3, ) $NEXT K:NEXT J

130 PRINT “ARE SOLUTION®:FOR J=110 & STEP 2:Kmd+l

160 PRUTUSIIG 30,A(0,1)3A00,2) sA(9,3)3A(K, 1) sA (K, 2) sA(K, 3):
lE

200 FOR Ks1T0 3:FOR J=1T0 3:V(K,d)=H(K,d)#1(K):HEXT J:NEXT K

213 PRINT *ROX SOLUTION®:GOSUB 300

220 THPUT *INSINF DOX (YES1,H0=N)*,I:IF Is0 THEN &0

236 TUPUT "THICKNESSES®,T(1).7(2),T(3),T(4),T(5),T(6)

240 PRINT "THICKNCSS ARE™:
PRINTUSING 30,T(1)sT(2):sT(3):T(4):T(5)3T(0)

250 FOR J=1T0 3:P1(J)=P(3)+I(1,d}*T (3 JH(2,0)*T(2)41(3,9)*T(3)

260 FOR Ke1TO 3:Lmke3sV](£,0)aV(E,0) =00k, 03+ (T(E)+T(L))

57.) LEXT K:HFXT J

250 PRINT *INSIDE LOX"

20 PRINTUSIIG 30,P1(1)5P1(2)3P1(3) 3V 1.1; V1(1,2)3V1(1,3),
vw?l)vurmivu?spw(11%w 3.2}V 11)rmn5n

300 PRiNTUSING 30,r01)sP{2):P(3) v, 1)V (0, 7 v{1,3),V(2,1);
V(2,2)3V(2,3):v(3,1)3V(3,2) :V(3,3) : RETUR!

o mssm(u{1§1240(2)1240(33 12

320 V()= (1) (2)=u(2) A1 :U(3)=0(3) /11 s RETURN

36 Dett(E, 1) ML, 1)+, 2 %L, ?)+u(r.1)*u(L 3):
IF ALS(D)Y,0037 THEN 340:RETHRN

1O "(1;-w Ls2)*10(11,3) =1L, 3)*U(:1,2) 2
§~)-u (*v N,3)e! L 3 *u w.l
1(3)=1(L .2 -u

350 S=1:IF l(l,*u L. u(! +U(3)*u(k 3)]0 THEN 360:S=-]

360 FOR J=1TN 34 k,J\-S*U(J) NEXT J: n-ARccOS(n)-
E=1:FRINTUSING 20,R5(K),CS(L),D:RETURIE END
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Table A-XIX. RAWIN Program Listing

NIy P(() WV(353)5T(5),U(3),11(3,3),H(3) ,A(G,3),P1(23) ,V1(3,2),

RAMMY [N At YVECTORS ARE HOT NORVAL, ANGLF =eidy, 8
h-J4¥4 MR
SELECT PRLIT 215(54) :SELECT D :R4(1)="UEIGIT":
BS(2)="UIOTIL "85 2)="nCPTH

LIPUT “VERTICE™ P(i;,P(°‘ P(2) '

IPUT "UEIGHT vscror".V(1,1) v(1,2),v(1,3)

LIPUT "WIDTH VECTOR*,V(2,1), V(Z,L,,\ ‘,z)

INFUT “DEPTH VECTOR®,V(3, 1,,V(3,:) V(3,3)

PRINT :PRINT "INPUT":GOSUG 300

FOR J=170 3:FOR 1:=1T0 3:U(%)=V(J,K):NEXT K

SOSUB 310:11(J) =t :FOR K=1T0 3:1(J,K)=U(K):HENT KaHFXT J
E=0:1=] :L=2:1i=3:60SUG 230

K=3:L=1:{1=0:GOSUL 330

K=2:L=3:!i=1:60SUG 330

IF £=0 THEN 220

FOR J=170 3:A(1, J)-P(J):A(2,J)=P(J)+V(1,J):

A(350)=h(: ,J)+V(3

A 4,uJ-P IIH(3,05 A5, 0)sP(3)4V(2,0) A6 10 V=A(5, 014V (3,0):
NEAT

0 PRINT “"ARR SOLUTIOII":FOR J=1T0 6 STEP 2:KaJ+
5 PRINTUSING 30,A(d,1)3A(J,2) 3A(d,3)3A(K,1)3A(K,2) 3A(K,3)

AEAT J

200 FOR K=1TG 3:FOR J=1T0 3:V(K,d)=1/(K,Jd)*M(K) :REXT J:NFXT K

PRINT “RAI! SOLUTION":GOSUB 3%)
LIPLT "INSIRE PAY (YES=1,N0=n)",I:IF I=0 THEH G0

) IlPUT “THICI!ESSES“,T(I),T(Z).T(1) o T(4),T(5)

PRINT *THICKIFSS \PE"'

PRINTUSLIG 30,7(1)3T(2):T(3)3T(4); T(o;

Re((1)/1:(2) )l::T1-. , lﬂ-sn-enn(T(') T3=T(3)+7(2):
15w SOR(TI+TI%L)*SA4T (1) s TG=SOR(TI+T1/R)*S0+T(2)

260 an I-ITO 3:P1{9)=P(J)HI(1,d)*T(1)+H(2,d)*T(2)#1(3,0)#T(3)
270 V1:1,0)=¥(T, J;-l 1,0)*T5:V1(2,d)=V(2,0)-11(2,0)*T4:
N .,a =y(3.0) <32 )*T3:NEXT 0

”:n=mn$

PRLAT "IUSIDE DALY

PRIITUSTNR 20,P1(1)3P1(2); Pl(zg V1 1.1g.v121,? ¥1(1,3),
VI(2,0); v1(‘.,).v1(2 3; V1(3,1)391(3,2);V1(3,3 ro.n
PRIITUSING 30,P 1) p(2):P(3)3v(1,) )i (1 %); vii,:

v(2,3);5H 5153) 3V 3 135v(3,2)3V(3,3 3) :RETUR

)

ETUR
124U(2 ?+U k) R
1(1)=(1 l] u(°)-u( I HE U(%)su( )1 RETUR{!
NET A L 1)+l(k,. *I(L,2)HI(K,3)*1(L,3):

IF A n) " 067 THEN 340 sRETUR!

el H(l L 2 *U H,J -V L,3)*(H,2):
(L, 1 *(1,3)=11(L,3) %01, 1)
'u L, 1 il H,; -l L 2)*U(H,1
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Table A-XIX. RAWIN Program Listing (Continued)

350 S=1¢IF U(1)™N(K,1)+U(2)*H(K,2)+U(3)*W(K,3) 10 THEN 360:S=-1
360 FOR J=1T0 3:H K. =S*1(J) sNEXT J:D=ARCCOS(D):
E=1:PRINTUSING 20 Ba(k).Be(L).D RETURIl sEND
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Table A=XX. TRCIN Program Listing

20 S=fARif, 040

30 SUARNING, TOP RADIUS OF INSIDE TRC ==,

40 %RADIUS RESET TO ,0001 AND THICKNESS(2) = O

50 SELECT PRIIT 215(30;

60 INPUT “VERTICE",P(1),P(2),P(3)

70 INPUT “HEIGHT VECTOR*,V(1),V(2),V(3)

50 INPUT “RADIUS OF RASE®,R1:INPUT “"RADIUS OF TOP",R?

90 INPUT “THICKHESSES",T 1;. 2;.T 3;:PRIIIT $PRINT “INPUT®

100 PRINTUSINHG 20,P(1)3P(2):P(3)3V(1)3V(2);V(3),R1;R2

110 PRINT "THICKHESSES ARE":PRINTUSING 20.T(1);T(?.5;T(3)

120 1=SOR(V(1) 124V(2) 124V(3) 12) :Gti/ (R1=R2) _

130 T2=T(2):F=T(3)/SIt(ARCTAN(G)) :S1=R1~F=~T(1)/6:S2=R2-F+7(2)/G

140 IF $2]=,0001 THEN 150:PRINTUSING 30,S2:PRINTUSING a4n:
T2=(F=R2)*G:S2=, 0001

151 FOR J=1T0 3:U=V(J)/i1:Q(J)=P(J)+U*T(1)

160 1(J)=V () =U*(T(1)4T2) tHEXT J

179 PRINT “INSIDE TRC"

120 PRINTUSING 20,0(1)30(2);0(3)34(1);8(2)511(3),51352

120 ROTO GO:LiD

e Y
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Table A-XXI. 'RECIN Program Listing

10 DIM P(3),V(3,3),T(3)4U(3),H(3,3),t1(3),P1(3),V1(3,3),85(3)

20 %#;ig:ﬁ;ﬁi RHD #adapppsg VECTORS NOT NORMAL, ANGLE=-f##, ##

40 SELECT PRINT 215(04)3SELECT D :BS(1)="HEIGHT":
BS(2)="SENI-MAJOR" :B%(3)="SEMI-NINOR"

50 INPUT "VERTICE",P(1),P(2),P(3)

60 INPUT "HEIGHT VECTOR" V('l.l .V(l.? WV(1, ‘!
70 INPITT “SEMI-MAJOR VECTOR".V 2.1 ?.?
80 INPUT “SEMI-IINOR VECTOR",V 1.1

9y PRINT :PRINT "INPUT*:GOSUR 27
100 FOR J=1T0 3:FOR K=1T0 3: U(K)-V(J K)sHEXT K
110 G0SUB 200:11(J) =1 :FOR K=1T0 3: u(a.u)-U(x) HEXT K:HEXT J
120 E=N;¥a) sLu2:H=3:GOSUR 200
130 K=3:L=1:'1=2:60S10 300
140 Km2:L=3:%=]:GOSHR 300
150 IF E=4 THFH 180
160 FOR K=1TO 1:FOR J=1T0 3:V(K,9)=H(K,d)MI(K) sHEST J:HEXT K
170 PRINT "SOLITION":ROSUR 270
130 INPUT “INSINE REC (YES=1,M0=0)".I:IF I=0 THEN 60
150 INPUT *THICKNESSES®,T(1).T(2),T{3)
200 PRINT “THICKNESS ARF":
PRINTUSING 30,T(1): TS").T(:))
210 T3sT(3):IF 1(3)/1(2)1.8 THEN 20
T3sT3/(1.016447%(1(3) M(2) )1, omm)
220 FOR J=170 3:P1(9)=P(J ﬂ'{l J)*T(1
630 V] 1\)'\' ‘.\' -"].\ T‘+i
C."d V‘ 2.J 'V [ .\, '" ".J 'T(‘) V‘ 3.J)‘V(1|J)."(1.J\ﬂ1 "EXT J
250 PRINT "INSIDE REC*
262 PRINTUSING ,M(1)3 mm sP1(3); Vl{ W 1.. V1(1,3),

V](? ]).V]( .?).V](l .V](" ] 1.‘ .V‘ Gmo 50
270 SRINTUSTIG 30,P(1):P{2):P(3)3V(1,1)3¥(1.2); vh.a).V(? 1):
V(2,2):V(2,3);:v(3 1) V(3 2)3V(3,3):PETIRN
200 n-w&u 1} 1aeu(25 12400 lzz
290 11(1)=00(1) /i U(2)=01(2)/111 :0{3)=11(3) /M :RETIRY
200 0et{1, 1)UL, 140K, )WL, 2)HICE, 3)*U(L, 3) :
IF #8S )} nmw THEN 310:RETURN
N v (L, ° *(11,3)-10(L, Mm. :
2)mt(L, 1) #0(:1, 3)-10{L, 3N H.‘l :
uto(L o1 Y*i(i 2)-t1 Lg (1,1

1) S-l IF 001 )oCKo1 Yol 2wk, 2 )+ 3) o0, 3) 10 THEN A0:8e
1) FuR J=1T0 (ki d)=S*U(d)sHEXT J:NeARCCOS(D):
E=1:PRINTUSIIG 20,85(K),PS(L),D:RETIRY :END
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Table A-XXII. TECIN Progrim Listing

mom;g%“%sigkmnmma)mnPundusnmmn
9 Cly
20 $SEMI-DAJOR AND smt-mr R-VECTORS NOT HORMAL, AMGLE =-2. g7
30 2780 P8P
10 %RATIO OF [AJOR AXIS «7#.247% RATIO OF IINOR AXIS -##.7842
0 ZTOP IAJOR AXIS ~3AP#d. 4848  TOP MINOR AXIS ~#fMdf.#ias
= SELECT PRINT 215(00):SELECT o |
70 INPUT *VERTICE®,P(1).P(2),P(3
%0 INPUT "HEIGHT VECTOR“.V(! 1 ,V(I.;).V(l 3)
90 INPUT "SEMI-HAJOR VECTOR®.V(2,1).V(2,2):V(2,3)
100 INPUT “SEMI-MINOR VECTOR®,V(3,13,V(3,2},V(3,3):
THPUT "RATIO" RO
110 PRIKT :PRINT “LiIPUT*:GOSUB 460
120 FOR J=170 3:FOR K=1T0 3:U(K)=V(J,K):HEXT K
130 GOSUE 470:11(3)=:FOR K=1T0° 3:N(J,K)=U(K)HEXT KMFXT J
160 Dali(2,1)%1(3,1)41(2,2)%1(3,2)41{2. 3)*1(3,3) :
IF ARS(D)[.0087 THEN 260:neARCCOS{D):PRINTUSING 20,D
150 J1s2:J2%3: IF 13(2) T1(3) THEN 160:01=3:97=2
160 C=0:FOR J=170 3:1F V(J1,J)=0 THEN 170:C=C+1
170 NEXT J:IF €11 THEN 180:K=d1:d1292: 02w
uonnmkwnoxurnmwmnn)mm’m
190 IF V(J2,d)=0 THEN 200:F=ARS(V{J1,0)):K1=d
20 “EXT
210 H(JT,RY V=0 Fmti(01,1)HI(I1,2)HI(I1,3)
220 UOT K= ({2, 1 )MI(3, 1) H(2,2)"(3, 2)+u(2 3)"4(3,3))/F
230 FOR J=170 3:115.1 =1{J1 ) NEXT J:GOSUB 4
momnwnomvm&-uamunuwunmm)mna
252 PRINT “SOLUTION®:GOSUB 4G0
260 IIPUT *INSINE TEC (VESs],0=0)*,1:1F 1= THEH 70
270 ILPUT *TIICKIESSES®,T(1).7(2),T{3)
20 PRINT *TUICKUESS ARE®:PRINTUSIIG 30,T(1)5T(2):T(3)
29:, T4sT(3): IF n(z)/n(z)}.a THEN 300:
TA=TA7(1.016447%(11(3)/1(2))1.071334)
rxrx-u°7w.w-va3m1?.
2)st3.1)Mi(203) (200 )*i( 3, 3):
'~-wz1m1~-u°~m3
30 C=ARS((1)#i(1 01 )+0( 2 *u(l.zims)m(l 3))
320 D1=T(1)/C1:02eT{2 {CI Shi=CIM1(1) H=1
130 FOR Ke1T0 2:lidet)(2 /Rﬂ:dad|(3)/R0
W) FOR Js1TO 22 KsitdeimI(2,0)9W(1,):15=1154M1(3,0)#V(1,9):
HEXT J
250 Eal}(2)=14: FaT(3)*S0R(E12HI12) /11:G=F/lI
360 AY(KYe1(2)<F=T(1)*G:AR(1) s U=F4T(2)*G
370 E=)(3)-115: n-wso (E1DHIN2) MiGT=E/ll
30 n(s\)-.‘(a)-n-T "1 no(uz-ns-rmi ;m:u—-mzm K
30 Als.G# A1 +k1 ;. o=, 5#(A2(1)4A2(2)):R1s, 5% (81 (1)4R1(2))
ﬂ

sLom, 5% w
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Table A-XXII. TECIN Program Listing (Continued)

400 R2=A1/A2:R3=R1/H2: m-gnz*n%nm.. /(A2432

410 FOR J=1T0 3:P1(J) -Pgd +H(1 J;*D'l-b S*((AY( ;-A'l 2))*(2,J)+
(B'l('l)-B'l( ))*u(s.a -V(I.J)-N(I.J *(D +02)

420 v1(2, Z-M*N(Z.J) 3 3.J -m*u(a.a) NEXT J

430 PRINT INSIDE TEC®

440 PRINTUSING 30,P1(1)3P1(2)3P1(3):V1(1,1)3V1(1,2 V1(1,3),
VI(?.I)’VI(L.L).VI(Z 3 .VI(J.I .VI .2 .W 1 3 .'u

450 PR.INTUSING 40,R2,R3: PRINTUSING 50,A2, 82°GOT0 70

460 anrusms 30.P 1)sF(2)3P(3)3V(1, ).V('I.Z).V('I. I
\,(?.1\.. n,a)sv(a,3);v 1 1) V(1.?).V(1.1).m..mmr!

179 =S 0 12402124003 2§

Aco (1) =0{1)7in:n(2)=(2) M :0(3)s1(3) /N

400 KETURH €D
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Table A-XXIII, PARB Program Listing

’0 omi! *’1""# #i’z‘

4{’) 'I’#’ o = -#9'#!’#.#!’## =FRAN P

50 SIUPUT FOR FACE ¢

60 FAZLWUTH = =i3f £ ELEVATION = -j## i

70 SPONT = it 2006 ~ME LM T30 430

o%/‘“-" WE B, =@, 2! Xl 30887 Y2 80408 2 = HIENMANSINT

¢) R1s1E5:SLLECT D :SELECT PRINT 216(30): CS'.Q‘W“ Co=, 00004

100 1IPUT "0. OF FACES (n[26)",F

110 FOR J=1T0 F:GOSUE 340:NEXT J

126 PRIKT * PLAIES POSSIBLE SOLUTION®

130 F2=Fe2:F1=F=1:lsN:FOR Js1T0 F2:J1=J+1:FOR KsJI1TO F1

140 D'ﬂZ(J)*N?(l()+B2(J\*52(K)*C2(J)*C2(K):IF ARS(N)JC3 THEN 24n

160 K1sK+1:FOR L=K1TO F

169 D=AD i ;*A” L ﬂ”iJ’*bZ L)+C2(J)*C2(L):IF ABS,DH 2 THEN 230

170 pep2(1)*A2(L)4R2(KI*B2(L)+C2 I' *C.. $IF ALS e THEN 230

160 (1,1 .R1.2'3J'R1

]r‘ﬂi'lz-’i .R 5.". -Bknnz1-ck

_.ulP'il't\L‘R""BL'R'i?'CL

216 70SUY 230:lis=1+1 e D'WR(M!Z"N 124C112)

220 IF DIRY THEN ?30'/'\]"\]"’50"(“)*C“.B]"'H"GN(B])*Cm
Cl=C1+SGii(C1)*Co:PRINTUSING 30,J,K,L,Al,51,C1

230 LEXT L

240 UEXT ReHEXT J

a0 LIPT “EU ARB (Y[S'])' J:IF J;]G THE!N 100

o6 LIPUT “FACE IRMER (110 M'O) oJIF J=) THEN 129

:.7'1 GOSUR '940'6070

250 DI=R(1,1)%R(2 i 3;+R 3 1;*?” .gk*ﬂ? o 3)#R(2,1)*R(3,2)*
P1.3;R31*R2. *R(1,3}-R(2,1)*r(1,2)*r(3,3)-R(1,1)*

220 1° vn"o TN 300 M= 00001

CHANA L ': } :; *R‘(:( 5:)3 "/’(]3 »3) )#R(2,2)*(R(3,3)=R(1,3) }+R(3,2)*

319 e ; I ?*:("(“( ‘.; ;;m J))AR(2,3)*(R(3,1)-R(1,1))40(3,3)*

20 Cls ri m *(n'(i.. -n(s.z))m(z 1)%(R(3,2)=R(1,2) }4R(3,1)*
‘o? - (702) )

kk 1y ".ETU&J

30 LIPUT “A,E-PT=0, 3-PTSs1, ENe2® 0:PRINT :PRINTVSING £0,J:
IF OT1 TUE! 400
350 SELLCT PRINT N06(C4):FOR Ke1TO 3:PRINTUSING 40K
30 DIPUT "X(%)* R(E1):INPUT *Y(K)®.R(K,2): IHPUT SZ(K)*,R(K,3)
370 FOR L=1Tu 3:IF R(K,L)[J0 THEN 380:R(K,L)=.0000
350 HEXT L:MEXT E:GOSLE 280'A(J)-Al P(J)=R1:C(J)sC1:
SELECT PLINT 215(a0)
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Table A-XXIII, PARB Program Listing (Continued)

¢ a dlll 5 Al £

390 PRINT "3-POINTS®:PRINTUSING 20 R(l,l).R(l ).n(1 A)R(21);
R(2:2)30(2, 3); PRINTUSING 20,R W13 343‘ i 3):G0T0 490
600 IF O[J2 THEN 410:TNPUT *A%,A(J): TnPuT #p4,Blaf:
THPUT *C*,C(9): IHPUT "D¥,D:GOTO 470
M0 IHPUT *AZTIUTH (Rommuj' : INPUT "ELEVATION gr LLBACK)" ,H
420 THPUT "P(X)*,P(1):INPUT *p{Y}",P(2):INPUT “P(Z " P(3)
430 FOR =170 3:IF P(K)[I0 THEN 440:P(K)=,0000
440 NEXT k.Aiog-cos G)*COS(H) ¢ s(a);sm(e)*cosm) 16(0)=SIN(H)

B 2oz

: 450 D=A(J)*P(1)+B(J)*P(2)+C(J)*P
: 460 PRINTUSING 60,G,He PPHITHSIIK‘: 70,P(1),P(2),P(3)
- 470 IF D[JO THEN 480:D=,00001

:»\ 20 A(3)sA(4)/D:B(0)sB(3)/D:C()=C(9)/
3 490 r:-g?éf)zm J ltgm(aglgm(a 12)-Azzo)m(a)mznz(o)-n(a)*c:-
= 500 PRINTUSING 80,A2(9),52(d),€2(9),6

517 RETURM :END

'ﬂimw Lol o
B ~./"_z-‘,h}‘. a2t
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