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ABSTRACT

The program TRICE (FORTRAN IV IBM 1800) projects a surface on a
plane from a given observation point and plots the projected surface without
hidden points.

KEYWORDS

FORTRAN

IBM

T-CODES

DIAGRAMS
RECORDING SYSTEMS
SURFACES



CONTENTS

Introduction

1, 1, The algoritm of the projection

(Main Progr. TRICE and subroutine XRYR)

1. 2, Why the subroutine XRYR is called three times

2,

Subroutine TRIFN for reading the coordinates
of the surface 5 to be plotted

3, 1, The visibility test performed by TRIVJ

3,2, The first visibility test

3. 3. The second visibility test

3, 4,Interpolation formulas used in TRIVJ

4.

O 0 N o~ »n

How to use TRICE: time requirements and
limitations

Input data

Block diagrams

Listing of the program TRICE
Example of plots done by TRICE

1. Example of program writing the disk files
TRIXY, TRIZ (Progr. USBES)

9.2, Example of program writing the disk files

TRIXY, TRIZ (Progr. TRI)

9.3. Example of program writing a tape to be

read by TRICE (Progr, ELLIN)

10, Examples of input data

Acknowledgements

References

[en)

O v O 3 =

11
12
14
19
27

31
34

39
45
46
46






Introduction *)

TRICE is a FORTRAN IV (IBM 1800) program performing the
perspective transformation of the coordinates of a surface o
viewed from a given observation point C and projected into a

plane m . No line connecting C with a point of ¢ can be parallel
ton. The resulting projection is then plotted without hidden points.
The set of routines under the name of TRICE includes a main pro-
gram TRICE and three subroutines TRIFN, TRIVJ, XRYR. Addi-
tional subroutines used for the plot (MXMN, PLOT) are described
in reference [1].

The main program TRICE reads as input data cards:
a) the coordinates of the observation point C;
b) the angles (in degrees) made by the line of sight (normal from

C to the projection plane 1 ) with the three cartesian axes x, y, z;
c) the distance of the projection plane T from the observation point C.
Then TRICE plots the projected points which are visible from the
observation point C,
Two points of the projected surface gare connected by a continuous
line only if they are both visible.

The perspective transformation of the coordinates of the points of o
is executed by the subroutine XRYR.

The subroutine TRIFN reads as input data the coordinates of the
points of the surface g (to be projected and plotted) from cards,
tape or disk. The user must write the program to generate the
surface gin a suitable form for TRIFN.,

Examples follow in sections 9.1., 9.2., 9.3,

The subroutine TRIVJ determines whether a point is hidden or not
and builds a matrix where hidden points are marked by zero and
visible point by 1.

If requested, this matrix is printed out.

If ISEV = 0 no analysis of hidden points is done and all of the points
are plotted.

1. 1. The Algorithm of the Projection (Main Program TRICE and
Subroutine XRYR)

In order to perform the projection of a point P = (x, vy, z) on the plane
m we need the following data:
Cx’ Cy’ CZ, the coordinates of the observation point C;

o, B, v, the angles made by the line of sight (normal to m from C)
with the axes x, vy, z;
d, the distance of the projection plane m from C,

*) Manuscript received on 13 March 1970



The formulas used are the following [2] :

qx=Cx+dCOSa

q_y=C + d cos B
Y -

q =Cz+dcosy

Z
K = d/[(x-Cx)cosa + (y - Cy)coss +(z - Cz)cosy] (1. 1)
E = CX+K(x - Cx)
=C K(y - C
nTCrR-c)
C = Cz+K(z - Cz)

XR

YR

XR

=7( g - qx) cosB - (n - qy) cosa ] /siny (1.2)

=(C -q))/ siny (1.3)

, YR are the coordinates of the projection of P in the plane 1.

If siny = 0 the perspective transformation is

XR

YR

=7- (8 -q)cosy +(¢ -q)cosa]/sinp (1. 4)

= (n -qy)/sine (1. 5)

The angles ¢, B, vy, must satisfy the condition

2 2
cosza+ cos B +cos vy =1,

1,2, Why the Subroutine XRYR is Called Three Times

In order to save memory space, the coordinates of the projected
points are calculated three times,

I.

II.

I11.

One for the search of the maximum and minimum values of
¥R, YR.

Such extreme values are required for the determination of the
scale of the plot,

Then the values of XR, YR are again evaluated to plot the curves
containing points with the same coordinate x (in the original car-
tesian reference). Each time a new curve (defined by the same x)
must be drawn, the new values forming the vectors (XR(I), YR(I)
destroy the old ones,

We must evaluate a third time the whole set of vectors XR(I),
YR(I) for tracing the curves defined by the same value of y (in
the original cartesian reference).

This way we may deal with a surface with up to 69 x 69 = 4761
mesh points. -



2, Subroutine TRIFN for Reading the Coordinates of the Surface 5
to be Plotted.

The surface g to be plotted is given by points, The coordinates x, y
of such poinhts are defined by the mesh points of a grid (see fig; 1)
and the coordinates z correspond to them through the indices I, J.
The coordinates X(I), Y(J) of the grid as well as the corresponding
Z(I, J) of the surface g to be plotted may be taken from one of the
following sources:

a) cards

b) tape (unit specified by input data NTAPE)

c) disk files TRIXY, TRIZ,

In the case a) it is even possible to read only the coordinates z(I, J)
from the cards and to calculate in the program the grid elements
starting from the extreme values XMIN, XMAX; YMIN, YMAX,

In the cases b) and c) a previous program is supposed to have
prepared the tape or disk,

Examples are given in sections 9. 1., 9.2., 9. 3.

The coordinates defining the grid and 54 can be optionally printed out.

3. 1. The Visibility Tests Performed by TRIVJ

We develop our criterion of visibility by studying the line segment
CP which joins the observation point C with a variable point P of
the surface 5 to be plotted (cf. fig. 3).
1f CP  has no intersections with the surface 5 the point P is visible,
otherwise it is hidden.
In order to determine the existence of such intersections we select
suitable points P, of CP (k = 1,2....) identified by the coordinates

» Vi and calcu.lkate the corresponding values of z for CP and for
the surface g ; 2z, and z¥ are such values of the coordinate z at X
Yy respectivelykfor CP and for the surface g .

If the sign of the difference
- x =
ék—zk—z k =1,2....) (3.1.)
does not change over the whole range of index k, no intersection
exists between CP and 5: as a consequence the point P is visible.

The opposite conclusion is reached if 5k changes its sign.

TRIVJ examinates all of the points P of 5 whose coordinates are
defined by TRIFN. For each point P TRIVJ creates one or two
sets of points P, depending on the index ISEV given as input data.

There are one or two corresponding visibility tests,

a) The first set of points P, is defined by the abscisses
x, = X(K) (3.2.)

received from TRIFN: only the range is limited to the extension
of the line segment CP.

The first visibility test assumes such set of points Pk'




b) The second set Pk has the ordinates

Vi = Y(K) (3.3.)

as defined in TRIFN, While the visibility test associat ed with
the first choice of P, is performed always for ISEV > 0 the
second set P, as weh as the associated test are considered
only if ISEV = 3, 4,

The index ISEV, called severity degree, specifies the requested
severity in doing the visibility test. To the severity corresponds

the time required. If ISEV = 3,4 the time of execution is practically
doubled,

3.2. The First Visibility Test

For each point P we assume at the beginning that it is visible by
defining
JVIS(I,J) =1 (3.4.)

If the sequence §, of eq. (3.1.) contains only one value of 8 there
is no possibility = of modifying the condition (3. 4.).

For making the best use of TRIVJ the coerdinates CX and CY of the
observation point C and the coordinates of the grid should satisfy
the conditions

CX < X(1)< X(2)<...X(1IX) (3.5.)

CY< Y(1)<Y(2)<... Y(OY)

(@s shown in fig. 1).

Ay

J=1

I=1 I=1X

THE GRID

Fig.1



As already outlined the first test (Sect. 3.1, a)-based on evaluating

5, at different values of the abscisses given by eq. (3.2.)- is al-
ways performed for ISEV > 0,

When the conditions (3. 5.) hold, the curve belonging to the surface ¢
and defined by

x = X(1)
is always visible, while the curve of 5 for
x = X(2)

gives rise to only one value § , which is not sufficient for modifying
the condition (3.4.). In this case, the only way for improving the
visibility check is to perform the second test (Sect. 3. 1.Db).

In the case sketched by fig. 2 there is the possibility of creating

J=3 P
- /|
J=1 B
A
!
c

Fig.2

besides the value of § corresponding to the point B another for
the point A by extrap})(lating the surface g out of the definition area.
TRIVJ performs this task if the option ISEV = 2 is expressed.

3.3. The Second Visibility Test

Assuming as points for evaluating §, the set P, uefined according
to the eq. (3.3.), the second test (3. 1. b) takes place if ISEV > 2,
The extrapolation concerning only the points P having abscissa

x = X(2) is performed under the option ISEV = 4,
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3.4. Interpolation Formulas Used in TRIVJ

Let us consider the simple general formulas used for interpolation
in the case of the first test (Sect. 3. 1.a).
For the definition of the symbols refer to fig. 3.

CEC(Cx,Cy‘Cz)

7

Fig.3

At the beginning are given:
a) the coordinates of the points C, P;
b) the coordinates X0 ¥y ¥].qbelonging to the grid;

c) the coordinates 20 2, which define the surface 5 .

Then we determine

y -C
= ¥ -

Yk x—Cx (xk Cx)+cy
z—C

zkzx—C (Xk C)+Cz
Z. - z

x 1 1l -1

z =——— (y, -y )+ z
i T S TR I B
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4, How to Use TRICE: Time Requirements and Limitations

The part of TRICE that consumes more time is the visibility test:

for one test on 4761 points the IBM 1800 computer takes more than
one hour and a half, Therefore it is more advisable to use ISEV > 2
only in special cases where no satisfaction was reached with ISEV < 2,
Nevertheless when the number of points is reduced the time requested
decreases more than proportionally, In case of troubles the user can
get better results by arranging the problem according to the scheme
of eq. (3.5.) (scheme of fig. 1).

Peaks and edges defined by few points may still result ''transparent"
due to the adopted method of interpolation. The user will introduce
more points in the definition of such features of the surface 5

If the denominator of the expression of K(eq. 1. 1.) becomes zero, K

itself loses its signification,

Reasons of such degeneration are:

I) the line CP connecting the observation point C with some point P
of the surface g is parallel to the plane m , that is perpendicular
to the line of sight;

II) the observation point C coincides with a point P of the surface g
where the surface itself is defined (coordinates x and y in a mesh
point of the grid). Therefore the user must be careful to avoid
such topics which will prevent the successful completion of the
plot, The choice of the coordinates of C and of the direction of
sight may affect the results negatively, but not the choice of the
distance d between C and the projection plane T;nevertheless d
must not be zero.

A cutting value RANG is foreseen for keeping the plot within
suitable limits allowing definition of the scales and execution
of a plot although curtailed.

TRICE allows also projection on planes 1 parallel to the plane x, y:

in this case is y = 0 and therefore instead of formulas (1, 2.), (1. 3.),
formulas (1,4.), (1.5.) are used. The coordinate z of C must be defini-
tively higher (or lower) than the coordinate z of the points of 5 .
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5. Input Data

First card FORMAT (5F10.0,110,F¥10.0,110)
Column

1-10 CX coordinate x of the view point C
11 - 20 CYy coordinate y of the view point C
21 - 30 Cz coordinate z of the view point C

31 - 40 SIZX length of the x axis for the plot
41 - 50 SIZY length of the y axis for the plot
_0, TRIFN is called for reading a new surface 5
51 - 60 ICALL‘L TRIFN is not called and the old points are
treated again (different views of the same
surface 5).
61 - 70 D1 distance between the view point C and the projection
plane 17 .

-1, assume the last visibility matrix which has
been calculated

, complete plot including hidden points

, simple test without extrapolation

, simple test with extrapolation

, double test without extrapolation

, double test with extrapolation.

71 - 80 ISEV=

o~~~
hw v~ o

N. B. The larger is the severity degree ISEV, the higher is the
probability of deciding that a point is not visible (see sections 3. 1.,
3.2., 3.3. for explanations),

Second card FORMAT (4F 10, 0)

1 -10 ALFA angle (in degrees) formed by the view line with x axis
11 - 20 BETA angle (in degrees) formed by the view line with y axis
21 - 30 GAMMA angle (in degrees) formed by the view line with z axis
31 - 40 RANG maximum absolute value of the coordinates XR(I),

YR(J) of the figure projected on the plane 1.

N. B. Avoid view lines which could be perpendicular to some CP direction:
danger of aborting the plot. The value of RANG is intended to cut down
excessive values of XR(I), YR(J) araising from a wrong choise of

the view point and view line. Avoid values of RANG which cut away

useful parts of the plot or the whole plot itself. (See sect. 4).

If GAMMA=0 or RANG < 0 no control is done on RANG,

Third card (optional) FORMAT (5I5), only if ICALL = 0

(0, vectors X(I), Y(I) are built by the program;
(  the matrix Z(I, J) is read from cards
1-5 IREAD <1, whole input from cards
(2, input from tape
(3, input from disk files

6 - 10 IX number of points on x axis (IX < 69)

11 - 15 IY number of points on y axis (IX < 69)

16 - 20 NTAPE logic reference of the tape unit to be read if
input from tape (NTAPE =7, 8, 9, 10)
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(-1, visibility matrix is printed; vectors X(I), Y(J)
( and matrix Z(I, J) are printed with FORMAT
( (35F4. 0)
21 .25 IPRI _(o, visibility matrix is printed; vectors X(1), Y(J)
( and matrix Z(I, J) are printed with FORMAT
( (14E10.3)
(I, vectors X(I), Y(J) and matrix Z(I,J) are printed
( with FORMAT (35F4. 0); no visibility matrix
( printed.
N. B. Vectors X(I), Y(J) and matrix Z(I, J) are printed only if
TRIFN is called. The visibility matrix is printed only if TRIVJ
is called.

Fourth card (optional) FORMAT(4F 10, 0), only if ICALL=0 and IREAD=0

1-10 XMIN minimum value of X(I)
11 - 20 X MAX maximum value of X(I)
21 - 30 YMIN minimum value of Y(J)
31 - 40 YMAX maximum value of Y(J)

If ICALL = 0 and IREAD = 1, enter instead of the fourth card,data
X(1), Y(J) (separate sets of cards) with FORMAT (8E10, 3).

If ICALL = 0 and IREAD = 0, 1, enter data Z(I, J) (separate sets
of cards for each value of I) with FORMAT (8E10. 3).

Last card (to be introduced only for the first plot)
The last card indicates on which unit I the plot is expected to be.
Columns 1-3 contain %I (I = 0, 1, 2, 3).

N. B. Repeat the complete scheme of input data (except the last
card) for each plot requested. Add a blank card at the end of the
whole input,



6. BLOCK DIAGRAMS
6.1 Main Program TRICE

999
Read CX,CY, CZ, SIZX, |
SI1ZY, ICALL, D1,ISEV/
NO
600
\gead ALFA, BETA, GAMMA/
]
Evaluate QX, QY, QZ
800
YES fcALL TRIEN
NO
900
1100
ISEV=0 NO 1cALL TRIVY
YES
1000

@ Determination .

of Scale Factors

Y
b Plotting Lines (with varying Y(J))

defined by a given X(I), I=1,IX
Y

@Plotting lines (with varying X(1))

defined by d given Y(J),6 J=1,1Y

!

CALL FINIM (S1ZX +15.,0.)

End file

plot tape

CALL EXIT




~———+{D0 52 I=1,IX

DO 52 1=1,IX

a ) 1000

!

Program TRICE (Continuation 1)

Determination of Scale Factors

CALL XRYR (1,J,0
CALL MXMN (XR,J,
CALL MXMN (YR,J,

XMA1, XMI1)
YMA1, YMI1)

91

XMAX = XMA1
YMAX = YMA1
XMIN = XM11
YMIN = YMI1

XMAX = XMA1

XMIN=XMI1

YMAX = YMA1

YMIN = YMIN

e

52

CONTINUE

!

DX = ABS
DY =ABS

(XMAX - XMIN)/SIZX)
(YMAX - YMIN) /SIZY)

®



70

CALL PLOT (PLX {J1), PLY (J1), 3)

73

Program TRICE {

Continuation 2)

Flotting lines definad by a given X (I)

()

DO 108 1=1,1X
4

CALL XRYR (1,J,0)
¥

DO 105 J=1,1Y

N |

|
I

i
PLX {J) = XR (J)/ DX
PLY {J)= YR (J)/ DY
105 {
CONTINUE - 1YY =1Y -1
'
CALL PLOT (PLX (1)}, PLY {1),3)
)
DO 106 J=1,1YY f—— — — — — — — —
X
J1=J+1

72

CALL PLOT (PLX {J+2),PLY {J+2), 3)

J=J1

CALL PLOT (PLX(J1), PLY(J1),2)

106

CONTINUE

108

1

CONTINUE

©

N.B. The same method is used to join with a full line the points with the same coordinate Y (J).

DO I0RA T=1 1%

b e ———_— e — — — e — — — -



6.2 Subroutine TRIVJ

DO 90 I=1,IX Je—-
' [
| KSEV=1SEV /2 M~ Do 80 Jx1,1Y |
}” LSEV= KSEV /2 | JVIS (1,J)=1 |
| T | DELTX = X(1)-CX |
| I DELTY = Y (J)-CY |
x| | DO 10 I=1,IX } DELTZ = Z(1J)-CZ |
. |
a | 1 |
gi zCX : @ TES_T calculated :
| I by interpolation
8| | at ditferent |
I 40 Y <CX | values of X (K) |
|
L4 CONTINUE :
v 4 |
INDX = IX +1 INDX = 1 |
1 ' l
\Write cx, INDX fF—— | |
I | |
~+ DO 110 J=1,IX 5| |
2 - |
= Tl
Ml | TEST calculated I
o: 2CY 9| by interpolation |
= o at different |
al values of Y{(L)
8{ 110 <CY | I
L4 CONTINUE | |
|
¥ 104 | |
INDY = 1Y+ 1 INDY = J : I
M ) | :
\yrm cv,mov/—————— | JVIS (1,J)=0 |
1 | 80 ! |
\Write: " Visibility Mamxj L]  continue e |
T |
48 :
<
\Writo JVIS (1,J) for J=1,IYJ-L =0 IPRI |
[
90 >0 l
CONTINVE }—-

¥
C RETURN )




Subroutine TRIVJ {Contination)

TEST calculated by interpolation at ditterent values of X (K)

> CX @/xu)\ - CX @
- \l/ ctr. the d
. precedent
I1X1 = INDX 33 =<CX block diagram
IX2 2 1-1 IX1s 1o
IX2 = INDX -1
]

%

KMAX = 1X1
COEFY = DELTY/DELTX 2( L]
COEFZ= DELTZ/DELTX INDK =2

INDK « 1 N KMIN =K
3 <0
FTTTTT T T T T T T T *1 DO %0 K = IX1, X2
DELTK = X (K ) -CX
YK = COEFY ® DELTK « CY
35
DELTM= DELTK
YMa YK
KMIN=s K+ 1

7

=0

ZK=COEFZ DELTM.CZ

KMIN=K-1

Evaluation of ZM, of
ZAST by extrapolation

r DO 40 L=2,1Y
|
]
|
|
|

|
|
|
|
|
|
|
|
|
|
|
: MaKMIN
I
|
|
|
|
|
|
|
|
|
|
|
|

and of ZTEST
-0 0 38
] YK-Y(L) - ZAST=Z(K,L)
|
> |l
= |- 37 <0
) 3: ZAST evaluated by interpolation
" 8| &0 ‘ll
:z L CONTINUE ZTEST (K) = ZAST - ZK
| KMA X = K
l 50 x
<
e CONTINUE 3
DO 60 K= KMIN,KMAX}eq Z
SN0 SUMN=SUMN +ZTEST (K) | | Z
= =SUMD+ABSIZTEST (K
SUMD = 0 y :,2
CONTINUE -
8

cfr. the precedent

block diagram

161

>10-6

TEST= ABS(1-ABS(SUMN/SUMD))

@

N.B. The same method is used -ift requested - to calculate TEST by interpolation at different

values of Y{(L). The only difference is that, contrary to KSVEV =1, the case LSEV=1

is not considered apart.
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8. Example of Plots Done by TRICE
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Figs. 4, 5: The Bessel function J (cf. Sect. 9.1.)
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Fig. 6: Surface calculated by TRI (cf. Sect. 9.2.)
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Fig. 7: The sections of the galeries are parabolas.
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Fig. 9: The elliptic-integral of the first kind (cf. Sect. 9.3.)



Fig. 10: Plotting data from cards.
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9.1, Example of Program Writing the Disk Files TRIXY, TRIZ
(Program USBES)

USBES (calling the standard IBM subroutine BESJ, [ 3]) evaluates
as z(x,y) the J Bessel function for given values of x and orders vy,
The tables of x, y, z are then optionally saved on disk for later
use in TRICE,

Input of USBES

One card only FORMAT (7F10,0,15)
1-10 STEPX interval between two consecutive values of x
11 - 20 STEPY difference between the order y of two conse-

cutive Bessel functions calculated (STEPY
integer but introduced as floating)

21 - 30 YMX maximum order y of Bessel functions
31 - 40 XMX maximum value of x
41 - 50 YMI minimum order y of Bessel functions
51 - 60 XMI minimum value of x

61 - 70 ACCRY the requested accuracy (e.g. 0.01)
-1, print the values of %, y, z
71 - 75 IPRI = 0, save on disk x, vy, z
1, print and save on disk x, y, z

Limitations for the Choice of y

y integer
y > 0, always

2/3

y < 20+10° x~x , forx< 15

y <90+}2—{ , for x> 15,
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9,2. Example of Program Writing the Disk Files TRIXY, TRIZ
(Program TRI)

TRI (FORTRAN 4, IBM 1800) builds two sets of coordinates x and y
defining points on a grid (cf. fig. 1) having as symmetry axes the
axes x and v,

A function z(x, y) describing a surface g is then calculated in such
points under the same conditions of symmetry (cf. fig. 1).

The surface g consists of a dome obtained by rotation of a parabola
around the axis z: non cylindrical galeries enter into the dome.
Each galery is symmetrical with respect to a different vertical
plane T containing the axis z. The sections of a single galery nor-
mal to its symmetry plane T are hyperbolic cosinus, Let us call
axis of a galery the intersection of the plane v with the plane x, y.

Input of TRI

First card FORMAT(5F10, 0, 5I5)
1-10 RMAX the maximum radius of the dome (for z=0)

11 - 20 HCUP the height of the dome

21 - 30 STEPX the interval between two values of x

31 - 40 STEPY the interval between two values of y

41 - 50 DENS =1

51 -~ 55 NX number of x values in the first quadrant
(that is the number of positive values of x; NX<34)

56 - 60 NY number of y values in the first quadrant (NY<34)

61 - 65 NB number of galeries to be calculated in the first
quadrant

66 - 70 IPRI not used

71 - 75 IESP the exponent of 0,1 for checking zero values

(e.g. IESP=4)

Second card FORMAT(3F10, 0)

1-10 ANG(L) the angle between the axis of the Lt galery
and the axis x
11 - 20 AMPL(L) half the angle (on the plane x, y and with
the vertex in the origin of the coordinates)
occupied by the Lth galery
21 - 30 LUNG(L) the length of this galery from the origin
of the coordinates

N.B. L runs from 1 to NB, i.e. concerns only the galeries
occupying (though partially) the first quadrant, Then
this card must be entered NB times.
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9.3, Example of Program Writing a Tape to be Read by TRICE
(Program ELLIN)

ELLIN (FORTRAN 4, IBM 1800) evaluates in the first quadrant of
the complex plane defined by t = (x(I), y(J)) the normal elliptic in-
tegral of the first kind

t

alt) = 5‘ dt
Y-

0 (l-kztz)

The real value of k built in is
k =0, 8,

Therefore both the singularities belong to the real axis in the points
x=1, x=1,25, Only one branch of the function u(t) is considered, cor-
responding to the operation

(1-£8) (1-k%%) = e l®

(1-2) (1-22) p1/2 . ip/2

The subroutines required for the complex operations are CXSUB,
CXMPY, CXDIV, CXRPW, CXABS, CXPOL, CXCRT r4].

Input of ELLIN

Only one card FORMAT(6110)
1-10 I0 =1
11 - 20 JO =1
21 - 30 IX total number of points along the real axis (IX<28)
31 - 40 1Y total number of points along the immaginary axis

(IY<28)
1, the step between two values of x and y is STEP=0, 125
2, the step between two values of x and y is STEP=0, 0625
= 3, the step between two values of x and y is STEP=0, 03125
51 - 60 NTAPE logic tape unit for the output (NTAPE = 7,8, 9, 10)

41 - 50 IND
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IN THE QUADRANT UNDER CONSIDERAT.
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10, Examples of Input Data

< ~N < <
4
i
[ ] L
— o o
o [ o] w
.
o (23]
]
o
o ]
N
i < o
2]
w0 <
o 2]
o
L N
[} ] ol
o o
-4 -4
.
o ) .
o o
-4 —4
wn fo o] .
. * < o o
n [Tq) (23] o
— i . o
[ 4 -4
< .
N o
Qo [} [
i wn n
i -
_— - Y [} — [Ta¥ g - fe's) —
N N wn n N F o 00 N o N
L] - ~ MYop00W L] [ o
> > >~ . >~ > o
> * > > > > (o ]
- O — -4 i — bt L Yt ~
@ o [« 4 () [} o o o o !
- - (=] [ - - noe -
- [4+4 (o)} Qo - [J'4 ° -~y .
[ —iD~ (o ] — —> I~ ~> 3
x - > i X e~ o 0 e X b > e~ (e}
bl ~—>{ bl NN b 4 -
- -~ - [Ta1Talla] - e > »
N L N> N N> N>
> * =Y va o o X - > L] (o)) > > L ] [+ 0]
N N s e ~ N e O N W}
— r—fe () @ [\2) — b O ® —t— N\ e
(Vo)-4 Wo = MNO 2] [+ 4 L4 Wee & (NN 4 Wwoe » N
Wik O—Z 2] -~ OZ | Y - O~Z oo
>0 ML M~ =~ X - o 0 > el (o)} > =d ¢ ol [+ 9}
[ N 2 < 3 (N o0 o O\t Vo) - o N o~
| aman* 4 - 0 | aalan]s 4 w Lanan]s 4
e -~ ~— ~ -
DINE OO0 [sa]a [o]m] DN D0 OITn-C
owwZnNQualia X (23] M owwZ OwuwgaZ 2] owzZz owwaZ o
> - ® T KIW I JW OTXLHOW e =W DxHJOW
-0 —OQ * e ) — ® o~ -0V * —~ 'S —_00 * ™
NNULO SNULJOMO m&.o NNULOO NS DONWN ¥ NSO NNULWJO [1Tq} 3
NN NN OO0 N NNt R NN I 0 NN\t NNt NS



Acknowledgements

The authors thank Mr, Horstmann for his interesting discussions
which made it possible to perform this job,

References

ri] H.SCHMID, An IBM 1800 Program Package for On-Line and
Off-Line Operation of a Calcomp Digital Incremental Plotter,
EUR 4225.e (1969).

r2] B.KUBERT, J.SZABO and S. GIULIERI, The Perspective
Representation of Functions of Two Variables, J. ACM 15, 2
(Apr. 1968) 193-204,

r3] IBM Application Program, 1130 Scientific Subroutine Package,
H20-0252-2,

[4] IBM 1130 Complex Variables Subroutine Package, 1130-40, 2, 001,










	Table of contents
	Introduction
	1. 1. The algoritm of the projection (Main Progr. TRICE and subroutine XRYR)
	1. 2. Why the subroutine XRYR is called three times
	2. Subroutine TRIFN for reading the coordinates of the surface σ to be plotted
	3. 1. The visibility test performed by TRIVJ
	3. 2. The first visibility test
	3. 3. The second visibility test
	3. 4. Interpolation formulas used in TRIVJ
	4. How to use TRICE: time requirements and limitations
	5. Input data
	6. Block diagrams I
	7. Listing of the program TRICE
	8. Example of plots done by TRICE
	9. 1. Example of program writing the disk files TRIXY, TRIZ (Progr. USBES)
	9. 2. Example of program writing the disk files TRIXY, TRIZ (Progr. TRI)
	9. 3. Example of program writing a tape to be read by TRICE (Progr. ELLIN)
	10. Examples of input data
	Acknowledgements

