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INTRODUCTION

This report contains a listing of the FORTRAN program POLYGON. The Open- 
File Report #85-233-A [Chuchel, 1985] describes in detail how to use the 
POLYGON program. POLYGON features color-graphics, an interactive user 
dialogue, brief help messages, and "zooming" to selected portions of the 
terminal screen in order to edit and manipulate polygons using a graphics 
cursor or the Envision mouse. POLYGON has been developed in support of the U. 
S. Geological Survey's effort to characterize potential radioactive waste 
storage sites at the Nevada Test Site for the Nevada Waste Storage 
Investigations project.

POLYGON is a computer program for developing polygonal models on an 
Envision color-graphics terminal. The term "polygonal model" means (1) the 
coordinates of the corners of a set of polygonal shapes, (2) a set of 
parameters and parameter descriptions attached to each polygon, and (3) the 
topologic structure that links the polygons in a storage hierarchy. POLYGON 
uses a data structure called a quadruply linked tree [Knuth, 1969, p. 352] to 
store the topology of the collection of polygons composing the model.

These polygonal shapes may subsequently be used by independent modeling 
programs to represent three-dimensional shapes of gravitational or magnetic 
sources; for example, output from POLYGON is directly compatible with programs 
MAGPOLY or GRAVPOLY [Plouff, 1975a, 1975b; Godson 1983a, 1983b] and PFGRAV3D 
or PFMAG3D [Blakely, 1981].

A model may consist of up to 100 polygons; each with up to 100 
vertices. Each polygon may be assigned up to ten numerical parameters, each 
with a descriptive label. A polygon's sides may not be self-crossing; 
perimeters of polygons are not allowed to cross, but any number of polygons 
can be completely contained within other polygons.

POLYGON is written in DEC (Digital Equipment Corporation) extended 
FORTRAN 77 and is presently operational on the USGS, Branch of Geophysics, 
VAX/VMS computer. The program is written to operate on the Envision 200 
series of color-graphics terminals by Envision Technology Incorporated. The 
200 series features a Tektronix 4014 compatible instruction set [Envision, 
1983]. Modular construction of the program should make it relatively simple 
to convert to other color-graphics terminals.
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Q
.
'
A
'
)
 
T
h
e
n

C
a
l
l
 
c
h
g
a
l
l
 

E
l
s
e
 
If 

(
a
n
s
.
E
Q
.
'
P
'
)
 
T
h
e
n

Call 
c
h
g
p
c
k
 

E
l
s
e
 
If 

(
a
n
s
.
E
Q
.
'
H
*
)
 
T
h
e
n

Call 
h
l
p
p
a
r
 

E
l
s
e
 
If 

(
a
n
s
.
E
Q
.
'
Q
'
.
O
R
.
1
v
a
l
.
E
Q
.
-
l
>
 
T
h
e
n

1test«l 
E
l
s
eCal1 

e
r
r
m
s
g
 

E
n
d
 
If 

a
n
s
=
'
q
'
 

10 
E
n
d
 
Do 

C
R
e
t
u
r
n
 

End

c
h
g
p
c
k
 
- 
A
l
l
o
w
s
 
t
h
e
 
p
a
r
a
m
e
t
e
r
s
 
for 

i
n
d
i
v
i
d
u
a
l
 
p
o
l
y
g
o
n
s
 
to 

b
e

r
*
*
 *
*
*
*
*

S
u
b
r
o
u
t
i
n
e
 
c
h
g
p
c
k

C
o
m
m
o
n
 
/
s
c
r
e
e
n
l
o
c
/
n
t
o
t
a
l
,
n
u
m
p
l
y
t
1
0
0
)
,
 x
s
c
r
(
1
0
0
,
1
0
0
)
,
y
s
c
r
(
1
0
0
,
1
0
0
)
 

C
o
m
m
o
n
 
/
p
o
l
y
l
o
c
/
n
p
t
l
o
c
,
x
l
o
c
(
1
0
0
)
,
y
l
o
c
(
1
0
0
)
 

C
o
m
m
o
n
 
/
f
1
a
g
s
/
m
c
f
l
a
g
,
v
o
t
f
I
g
 

&
n
r
m
a
x
z
(
5
)

C
o
m
m
o
n
 
/
s
c
r
e
e
n
b
n
d
/
x
l
e
f
t
,
x
r
1
g
h
t
,
y
b
o
t
,
y
t
o
p
 

C
o
m
m
o
n
 
/
c
o
l
o
r
s
/
p
i
y
c
l
r
,
b
l
a
c
k
,
w
h
i
t
e
 

C
o
m
m
o
n
 
/
f
1
1
1
/
o
p
e
n
,
s
o
l
 I
d
,
f
1
1
t
y
p

C
h
a
r
a
c
t
e
r
 
o
p
e
n
*
!
,
s
o
l
I
d
M
,
f
1
l
t
y
p
*
l
,
p
l
y
c
1
r
*
l
,
b
l
a
c
k
*
1
,
w
h
i
t
e
*
!
 

C
h
a
r
a
c
t
e
r
 
v
o
t
f
l
g
*
2
,
m
c
f
1
a
g
*
2
,
m
c
u
r
*
2
,
a
n
s
*
2
,
a
n
s
2
*
2
 

C
1
t
e
s
t
=
0
 

CC 
- 

T
e
s
t
 
t
h
e
 
n
u
m
b
e
r
 
of 

p
o
l
y
g
o
n
s
 
n
t
o
t
a
l
,
 
e
x
i
t
 
If 

<=0. 
C

If 
(
n
t
o
t
a
l
.
G
T
.
0
)
 
T
h
e
n
 

CC 
- 

If 
c
u
r
s
o
r
 
t
y
p
e
 
h
a
s
 
n
o
t
 
b
e
e
n
 
s
e
l
e
c
t
e
d
 
p
r
o
m
p
t
 
for 

type. 
C

If 
(
m
c
f
l
a
g
.
E
Q
.
'
N
'
)
 
T
h
e
n
 

Call 
a
s
k
m
o
c
(
m
c
u
r
)
 

If 
(
m
c
u
r
.
E
Q
.
'
Q
'
)
 
T
h
e
n

1
t
e
s
t
=
-
l
 

E
l
s
em
c
f
1
a
g
=
m
c
u
r
 

E
n
d
 
If 

E
l
s
em
c
u
r
=
m
c
f
l
a
g
 

End 
If 

CC 
- 
S
t
a
r
t
 
l
o
o
p
i
n
g
 
u
n
t
i
l
 
p
o
l
y
g
o
n
 
Is 

f
o
u
n
d
 
(
1
t
e
s
t
=
l
)
,
 
or 

u
s
e
r
 

C 
w
a
n
t
s
 
t
o
 
q
u
i
t
 
(
1
t
e
s
t
=
-
l
)
.
 

C



D
o
 
10 

w
h
1
1
e
(
I
t
e
s
t
.
E
Q
.
0
)
 

If 
(
m
c
u
r
.
E
Q
.
'
M
'
.
O
R
.
m
c
u
r
.
E
Q
.
'
C
'
)
 
T
h
e
n
 

CC 
- 

F
i
n
d
 
p
o
l
y
g
o
n
*
 
e
n
h
a
n
c
e
 
a
n
d
 
r
e
t
u
r
n
 
n
p
o
l
y
,
n
c
o
r
n
,
x
,
y
.
 

C
Call 

p
c
k
p
l
y
l
n
p
o
l
y
,
n
c
o
r
n
,
x
,
y
,
a
n
s
,
m
c
u
r
,
l
e
r
r
)
 

If 
(
l
e
r
r
.
L
E
.
-
l
)
 
T
h
e
n
 

1
t
e
s
t
-
-
l
 

G
o
 
T
o
 
10 

End 
If 

CC 
- 
W
h
e
n
 
c
o
r
r
e
c
t
 
p
o
l
y
g
o
n
 

Is 
f
o
u
n
d
,
 
p
r
o
m
p
t
 
for 

p
a
r
a
m
e
t
e
r
s
.
 

C C
If 

(
a
n
s
.
E
Q
.
'
Y
M
 
T
h
e
n
 

l
s
e
t
-
0

Call 
v
a
l
c
h
g
(
n
p
o
l
y
,
I
s
e
t
,
I
t
e
s
t
Z
)
 

1test-l 
E
l
s
e
 
If 

(
a
n
s
.
E
Q
.
'
N
M
 
T
h
e
n

1
t
e
s
t
=
0
 

E
l
s
el
t
e
s
t
»
-
l
 

E
n
d
 
If 

C
Call 

s
e
t
c
l
r
(
p
l
y
c
l
r
)
 

Call 
s
e
t
f
l
l
(
o
p
e
n
)

Cal1 
d
r
w
c
l
p
<
 x
l
o
c
,
y
l
o
c
.
n
p
t
l
o
c
,
x
l
e
f
t
,
x
r
I
g
h
t
,
y
b
o
t
,
y
t
o
p
)
 

Call 
setf 1 K

s
o
l
 Id) 

E
l
s
e
 
If 

(
m
c
u
r
.
E
Q
.
'
C
T
 > 

T
h
e
n

1test=-l 
End 

If
10 

End 
Oo 

E
l
s
eCall 

w
r
t
m
s
g
t
*
 
S
o
r
r
y
,
 
no 

p
o
l
y
g
o
n
s
'
)
 

1test=-l 
E
n
d
 
If 

C
R
e
t
u
r
n
 

E
n
d
 

C + 
\*C 

c
h
g
p
l
y
 
- 
C
H
a
n
G
e
 
P
o
L
Y
g
o
n
 
- 

D
r
i
v
e
r
 
for 

C
h
a
n
g
e
 
p
o
l
y
g
o
n
 
p
a
r
a
-
 

C 
m
e
t
e
r
 
m
o
d
e
.
 

O
p
t
i
o
n
s
 
are: 

CC 
1 

- 
L
a
b
e
l
s

C 
p 

* 
P
a
r
a
m
e
t
e
r
s
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
p
o
l
y
g
o
n
s
 

C 
h 

- 
H
e
l
p

C 
q 

  
Q
u
i
t
 
a
n
d
 
r
e
t
u
r
n
 
t
o
 
P
o
l
y
g
o
n
 
a
d
d
/
.
.
.
/
e
d
i
t
 
m
o
d
e
 

C C-

S
u
b
r
o
u
t
l
n
e
 
c
h
g
p
1
y
(
I
t
e
s
t
)
 

C
h
a
r
a
c
t
e
r
 
q
u
e
s
t
*
8
0
,
a
n
s
*
1
 

C
Call 

e
n
h
m
s
g
(
'
*
*
*
 
C
h
a
n
g
e
_
p
a
r
m
 
m
o
d
e
 
*
*
*
*
)
 

C
1
t
e
s
t
=
0
 

a
n
s
=
'
h
'
 

Do 
10 

w
h
1
1
e
(
I
t
e
s
t
.
E
Q
.
0
)

q
u
e
s
t
=
'
 
C
h
a
n
g
e
 
p
o
l
y
g
o
n
 
p
a
r
a
m
e
t
e
r
s
 
(
1
/
p
/
h
/
q
)
*
 

1val = 1
a
q
u
e
s
t
(
q
u
e
s
t
,
a
n
s
,
'
(
a
2
>
'
 ,2) 

C
If 

(
a
n
s
.
E
Q
.
'
L
'
.
O
R
.
a
n
s
.
E
Q
.
'
1
'
)
 
T
h
e
n
 

Cal1 
c
h
g
l
a
b
(
l
e
r
r
o
r
)



E
l
s
e
 
If 

(
a
n
s
.
E
Q
.
'
P
'
.
O
R
.
a
n
s
.
E
Q
.
'
p
'
)
 
Then

Call 
chgpar ( lerror ) 

Else 
If 

(ans.EO. *H' .OR.ans.EQ. 'h* ) 
Then

Call 
hlpchg 

Else 
If 

(ans. EQ. 'Q' . OR. Ival .EG. -1. O
R
.
a
n
s
.
E
Q
.
 'q') 

Then
1test-l 

ElseCal 1 
e
r
r
m
s
g
 

End 
If 

ans
s 'q' 

10 
End 

Do

R
e
t
u
r
n
 

End

clipper 
- 

Clips 
the 

line 
s
e
g
m
e
n
t
 

( xl ,yl ) , ( x2 ,y2 ) 
p
a
s
s
e
d
 
to 

It
ccccccccc-c **

cc

to 
fit 

In 
the 

w
i
n
d
o
w
 
d
e
f
i
n
e
d
 
by 

the 
x,y:

x
l
e
f
t
<
x
<
x
r
 Ight

y
b
o
t
<
y
<
y
t
o
p

C
l
i
p
p
e
r
 
a
s
s
u
m
e
s
 
t
h
a
t
 
t
h
e
 
line 

s
e
g
m
e
n
t
 
p
a
s
s
e
d
 
to

It 
d
o
e
s

Indeed 
cross 

the 
g
i
v
e
n
 
window; 

use 
t
s
t
e
n
d
 
to 

d
e
t
e
r
m
i
n
e

w
h
e
t
h
e
r
 
a 

line 
s
e
g
m
e
n
t
 
does 

Indeed 
cross 

window.

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

S
u
b
r
o
u
t
i
n
e
 
cl 1

p
p
e
r
(
x
,
y
,
x
l
,
y
l
 ,
x
2
,
y
2
,
x
l
e
f
t
,
x
r
 Ight ,ybot

d
e
l
x
=
x
2
-
x
l

d
e
l
y
=
y
2
-
y
l

*
*
*
*
*
*
*

, ytop )

If 
(
a
b
s
(
d
e
l
y
)
.
L
T
.
l
.
e
-
1
6
)
d
e
l
y
=
s
1
g
n
U
.
e
-
1
6
,
d
e
l
y
)

If 
(
a
b
s
(
d
e
l
x
)
.
L
T
.
1
.
e
-
1
6
)
d
e
l
x
=
s
1
g
n
(
1
.
e
-
1
6
,
d
e
l
x
)
 

C
s
l
o
p
e
*
d
e
l
y
/
d
e
l
x

b
=
y
2
-
s
l
o
p
e
*
x
2
 

CC 
- 

Clip 
along 

top 
or 

b
o
t
t
o
m
 
edges. 

C

If 
(*yl .GT.ytop) 

Then 
x = (ytop-b)/si ope 
y
-
y
t
o
p

Else 
If 

(yl.LT.ybot) 
Then 

x = (ybot-b >/siope 
y
=
y
b
o
t
 

End 
If 

cc 
- 

Clip 
along 

left 
or 

r
i
g
h
t
 
edges. 

c
If 

(x.GT.xrIght) 
Then 

x = xr Ight
y
=
s
l
o
p
e
*
x
r
I
g
h
t
+
b
 

Else 
If 

(x.LT.xleft) 
Then 

x
=
x
l
e
f
t

y = s1 o
p
e
*
x
1
e
f
t
+
b
 

End 
If 

C
R
e
t
u
r
n

End 
» 
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c- 
cc cc+ccc-cc+ccccccccc-c

S
u
b
r
o
u
t
i
n
e
 
c
l
o
s
u
p
 

C
a
l
l
 
g
r
a
p
h
o
f
f

R
e
t
u
r
n
 

E
n
d

»**** 
c
l
r
p
l
y
 
- 
S
e
t
s
 
u
p
 
t
h
e
 
v
a
l
u
e
s
 
u
s
e
d
 
f
o
r
 
c
o
l
o
r
i
n
g
 
a 
p
o
l
y
g
o
n
.

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

S
u
b
r
o
u
t
i
n
e
 
c
l
r
p
l
y

C
o
m
m
o
n
 
/
c
o
l
o
r
s
/
p
l
y
c
l
r
,
b
l
a
c
k
.
w
h
i
t
e
 

C
o
m
m
o
n
 
/
c
a
l
c
/
n
c
o
n
t
,
c
m
i
n
,
c
d
e
l
 

C
h
a
r
a
c
t
e
r
 
p
l
y
e
 1
r
*
1
,
b
l
a
c
k
*
1
,
w
h
i
t
e
*
!

black-'fl* 
w
h
i
t
e
-
'
!
'
 

If 
(
n
c
o
n
t
.
G
T
.
0
)
 
T
h
e
n

p
1
y
c
l
r
»
c
h
a
r
(
n
c
o
n
t
+
3
+
1
c
h
a
r
{
'
0
'
)
)
 

E
l
s
e
 
If 

(
n
c
o
n
t
.
E
Q
.
0
)
 
T
h
e
n

p
i
y
c
l
r
=
c
h
a
r
(
n
e
o
n
t
+
4
 + 1

c
h
a
r
t
'
0
'
)
)
 

End 
If

R
e
t
u
r
n
 

End

r
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

c
l
r
s
g
d
 
- 
S
u
b
r
o
u
t
i
n
e
 
t
o
 
c
o
l
o
r
 
a 

g
r
i
d
 
on 

t
h
e
 
E
n
v
i
s
i
o
n
 
s
c
r
e
e
n
.

A
u
t
h
o
r
:
 
R
o
b
e
r
t
 
W. 

S
l
m
p
s
o
n
,
 
USGS, 

M
e
n
l
o
 
P
a
r
k
,
 
CA., 

11/83.

C
o
n
v
e
r
t
e
d
 
t
o
 
a 

s
u
b
r
o
u
t
i
n
e
 
b
y
 
B
r
u
c
e
 
C
h
u
c
h
e
l
,
 
USGS, 

M
e
n
l
o
 
Park, 

CA., 
2/84.

S
u
b
r
o
u
t
i
n
e
 
c
l
r
s
g
d
C
 If 1 r

s
t
,
1
 t
e
s
t
)

C
o
m
m
o
n
 
/
g
r
i
d
s
p
e
c
s
/
I
d
,
p
g
m
,
n
c
o
1
,
n
r
o
w
,
n
z
,
x
o
,
d
x
,
y
o
,
d
y
,
I
p
r
o
J
,
c
m
,
b
l

C
o
m
m
o
n
 
/
s
c
a
l
e
/
 
x
s
c
,
y
s
c
,
x
s
t
a
r
t
,
y
s
t
a
r
t
,
x

\n
1
t
,
y
1
n
1
t

C
o
m
m
o
n
 
/
s
u
b
g
r
l
d
/
l
c
m
l
n
,
I
c
m
a
x
,
I
r
m
l
n
,
1
r
m
a
x
,
n
c
m
1
n
,
n
c
m
a
x
,
n
r
m
1
n
,
n
r
m
a
x

C
o
m
m
o
n
 
/
c
m
d
s
t
r
l
n
g
/
 
c
m
d
s
t
r
l
n
g

C
o
m
m
o
n
 
/
c
m
d
1
e
n
g
t
h
/
l
e
n
g
s
t
r

C
o
m
m
o
n
 
/
l
o
d
e
v
1
c
e
/
l
o
u
n
1
t

C
o
m
m
o
n
 
/
g
r
1
d
/
g
r
d
(
2
5
0
0
0
0
)

C
o
m
m
o
n
 
/
s
e
a
l
e
f
a
c
t
s
/
1
w
c
0
,
J
w
c
0
,
n
x
p
1
x
,
n
y
p
1
x
,
p
1
x
d
1
m

C
o
m
m
o
n
 
/
c
a
l
c
/
n
c
o
n
t
,
c
m
1
n
,
c
d
e
l

C
o
m
m
o
n
 
/
c
o
l
o
r
s
/
p
i
y
c
1
r
,
b
l
a
c
k
,
w
h
I
t
e

C
o
m
m
o
n
 
/
f
1
1
1
/
o
p
e
n
,
s
o
l
 I
d
,
f
1
1
t
y
p

C
h
a
r
a
c
t
e
r
 
p
l
y
c
l
r
*
!
,
b
l
a
c
k
*
!
,
w
h
i
t
e
*
!
,
o
p
e
n
*
l
,
s
o
l
1
d
*
l
,
f
1
l
t
y
p
*
l

C
h
a
r
a
c
t
e
r
 
1
d
*
5
6
,
p
g
m
*
8
,
r
e
c
t
*
1
3
,
w
c
b
p
*
5
,
a
n
s
*
2
,
e
s
c
*
1

C
h
a
r
a
c
t
e
r
 
c
o
l
o
r
*
3
,
a
c
t
w
1
n
d
*
l
,
c
m
d
s
t
r
1
n
g
*
2
0
0

P
a
r
a
m
e
t
e
r
 
(
e
s
c
=
c
h
a
r
(
2
7
)
)

l
e
n
g
s
t
r
=
0
 

  
F
i
n
d
 
r
a
n
g
e
 
of 

v
a
l
u
e
s

If 
( If 1

r
s
t
.
E
Q
.
0
)
G
o
 
T
o
 
30 

Call 
g
m
a
x
m
l
n
 

20 
C
o
n
t
i
n
u
e

Call 
a
s
k
c
l
r
<
n
e
o
n
t
,
c
m
1
n
,
c
d
e
l
,
1
 t
e
s
t
)
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If 
U
t
e
s
t
.
E
Q
.
-
l
)
G
o
 
T
o
 
1
0
0
 

3
0
 
C
o
n
t
i
n
u
e
 

a
c
t
w
1
n
d
=
'
0
*
 

l
o
u
n
1
t
=
6
 

CC 
- 
S
c
a
l
e
 
g
r
i
d
 
t
o
 
s
c
r
e
e
n
 

C
If 

(
I
f
t
r
s
t
.
E
Q
.
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u
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(
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.
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-
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c
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u
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-
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i
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.
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-
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t
o
 
100

CC 
- 

I
n
i
t
i
a
l
i
z
e
 
g
r
i
d
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n
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u
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c
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u
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c
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c
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p
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 c
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c
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c
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c
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c
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d
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.
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p
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/
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u
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/
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/
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p
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.
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p
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h
e
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u
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c
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p
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d
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p
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c
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p
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.
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c
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i
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.
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c
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c
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c
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.
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=
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b
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c
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p
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c
k
*
l
,
w
h
1
t
e
*
l
 

C
h
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c
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r
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1
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c
f
l
a
g
*
2
,
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u
r
*
2
,
a
n
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*
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a
n
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n
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m
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*
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l
e
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e
 
p
o
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(
n
t
o
t
a
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G
T
.
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)
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- 
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type 
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e
l
e
c
t
e
d
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r
o
m
p
t
 
for 

type. 
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If 
(
m
c
f
l
a
g
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E
Q
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'
N
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)
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a
s
k
m
o
c
(
m
c
u
r
)
 

If 
(mcur.EQ.'Q'> 
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E
l
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c
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End 
If 
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c
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End 
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(
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f
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E
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- 
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p
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l
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o
n
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quit 
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(
m
c
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.
E
Q
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'
M
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O
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.
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n
c
u
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E
Q
.
'
C
'
)
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h
e
n
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- 
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n
i
t
i
a
l
i
z
e
 
t
h
e
 
t
e
m
p
 
a
r
r
a
y
s
.
 

C
C
a
l
l
 
i
n
t
t
m
p
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- 

L
e
t
 
u
s
e
r
 
p
i
c
k
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o
l
y
g
o
n
,
 
r
e
t
u
r
n
 
n
p
o
l
y
,
n
c
o
r
n
,
x
,
y
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C
a
l
1
 
p
c
k
p
l
y
(
n
p
o
l
y
,
n
c
o
r
n
,
x
,
y
,
a
n
s
,
m
c
u
r
,
l
e
r
r
)
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s
k
 
If 

c
o
r
n
e
r
 
of 

p
o
l
y
g
o
n
 
p
i
c
k
e
d
 
s
h
o
u
l
d
 
b
e
 
u
s
e
d
.
 

C
If 

(
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n
s
.
E
Q
.
'
V
)
 
T
h
e
n
 

n
b
r
p
t
s
*
n
u
m
p
l
y
(
n
p
o
l
y
)
 

If 
(
n
b
r
p
t
s
.
E
Q
.
3
)
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h
e
n

C
a
l
l
 
w
r
t
m
s
g
l
'
 
S
o
r
r
y
,
 
c
a
n
'
'
t
 
d
e
l
e
t
e
 
a 

p
o
i
n
t
,
 
p
o
l
y
g
o
n
 

& 
o
n
l
y
 
h
a
s
 
t
h
r
e
e
 
c
o
r
n
e
r
s
.
'
)
 

a
n
s
2
*
'
Q
'
 

1
t
e
s
t
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-
l
 

E
l
s
eC
a
l
l
 
a
s
k
p
n
t
(
a
n
s
2
)
 

If 
(
a
m
 :.EQ. *N' ) 

T
h
e
n
 

Cal1 
m
s
g
s
p
t

C
a
l
l
 
r
e
t
p
n
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(
x
,
y
,
m
c
u
r
,
1
e
r
r
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)
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(
I
z
o
o
m
.
E
Q
.
1
)
C
a
1
1
 
I
n
v
e
r
s
l
x
,
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,
x
,
y
)
 

E
n
d
 
If 

E
n
d
 
If 

C
If 

(
1
e
r
r
2
.
L
E
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-
1
.
0
R
.
a
n
s
2
.
E
Q
.
'
Q
'
)
 
T
h
e
n
 

1
t
e
s
t
=
-
l
 

G
o
 
T
o
 
2
0
 

E
n
d
 
If 

C
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o
 
35 
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n
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r
p
t
s
 

x
p
l
y
l
1
)
*
x
s
c
r
(
n
p
o
l
y
,
1
)
 

y
p
l
y
(
1
)
*
y
s
c
r
(
n
p
o
l
y
,
!
)
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o
n
t
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a
l
1
 
c
l
s
p
n
t
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r
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d
1
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,
x
,
y
,
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p
!
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,
y
p
l
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,
n
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r
p
t
s
,
d
e
l
o
u
t
,
I
c
o
n
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(
n
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o
r
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.
E
Q
.
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.
0
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1
e
r
r
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.
L
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.
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)
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h
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n
 

1
t
e
s
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-
l
 

G
o
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o
 
2
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E
n
d
 
If 
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r
e
 
n
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w
 
p
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l
y
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o
n
 

C
n
p
n
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»
«
n
b
r
p
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s
-
l
 

n
t
e
m
p
«
n
p
n
t
s
 

If 
(
n
c
o
r
n
.
E
Q
.
l
)
 
T
h
e
n
 

D
o
 
30 

1
*
1
,
n
p
n
t
s
 

x
t
e
m
p
(
1
)
=
x
s
c
r
(
n
p
o
l
y
,
1
 + 1 ) 

y
t
e
m
p
(
1
)
*
y
s
c
r
{
n
p
o
l
y
,
1
 + 1 )

30 
C
o
n
t
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n
u
e
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E
l
s
e
 
If 

(
n
c
o
r
n
.
E
Q
.
n
b
r
p
t
s
)
 
T
h
e
n
 

D
o
 
40 
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n
p
n
t
s
 

x
t
e
m
p
i
J
)
=
x
s
c
r
(
n
p
o
l
y
,
J
)
 

y
t
e
m
p
(
J
)
e
y
s
c
r
(
n
p
o
l
y
,
J
)
 

4
0
 

C
o
n
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E
l
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5
0
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=
l
,
n
c
o
r
n
-
l
 

x
t
e
m
p
(
k
)
=
x
s
c
r
(
n
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o
l
y
,
k
)
 

y
t
e
m
p
(
k
)
*
y
s
c
r
(
n
p
o
l
y
,
k
)
 

5
0
 

C
o
n
t
i
n
u
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D
o
 
6
0
 
1
-
n
c
o
r
n
*
1
,
n
b
r
p
t
s
 

x
t
e
m
p
(
1
-
1
)
=
x
s
c
r
(
n
p
o
l
y
,
1
>
 

y
t
e
m
p
(
1
-
1
)
=
y
s
c
r
(
n
p
o
1
y
,
1
 ) 

6
0
 

C
o
n
t
i
n
u
e
 

E
n
d
 
If

- 
Now 

u
n
d
r
a
w
 
the 

c
o
n
n
e
c
t
i
n
g
 
lines 

to 
ncorn.

If 
(ncorn.EQ.l) 

Then
x
l
*
x
s
c
r
(
n
p
o
l
y
.
n
b
r
p
t
s
)

y
l
«
y
s
c
r
(
n
p
o
l
y
,
n
b
r
p
t
s
)

x
3
*
x
s
c
r
(
n
p
o
l
y
,
2
)

y
3
=
y
s
c
r
(
n
p
o
1
y
,
2
)
 

E
l
s
e
 
If 

(
n
c
o
r
n
.
E
Q
.
n
b
r
p
t
s
)
 
T
h
e
n

x
l
*
=
x
s
c
r
(
n
p
o
l
y
,
n
b
r
p
t
s
-
l
 )

y
l
*
y
s
c
r
(
n
p
o
l
y
,
n
b
r
p
t
s
-
1
>

x
3
«
x
s
c
r
(
n
p
o
l
y
,
1
)

y
3
=
y
s
c
r
(
n
p
o
l
y
,
1
)
 

E
l
s
ex
l
«
x
s
c
r
(
n
p
o
l
y
,
n
c
o
r
n
-
1
)

y
l
«
y
s
c
r
(
n
p
o
l
y
,
n
c
o
r
n
-
1
)

x
3
*
x
s
c
r
(
n
p
o
1
y
,
n
c
o
r
n
+
l
 )

y
3
a
y
s
c
r
(
n
p
o
l
y
,
n
c
o
r
n
+
1
 ) 

E
n
d
 
If

x
2
«
x
s
c
r
(
n
p
o
l
y
,
n
c
o
r
n
)
 

y
2
=
y
s
c
r
(
n
p
o
l
y
,
n
c
o
r
n
)

If 
(
I
z
o
o
m
.
E
Q
.
1
>
 
T
h
e
n

C
a
l
l
 
t
r
a
n
s
(
x
l
,
y
l
,
x
l
,
y
l
)

C
a
l
l
 
t
r
a
n
s
(
x
2
,
y
2
,
x
2
,
y
2
>

C
a
l
l
 
t
r
a
n
s
<
x
3
,
y
3
,
x
3
,
y
3
 ) 

E
n
d
 
If

C
a
l
l
 
s
e
t
c
l
r
(
b
l
a
c
k
)

C
a
l
l
 
d
r
w
l
1
n
(
x
l
,
y
l
,
x
2
,
y
2
)

C
a
l
l
 
d
r
w
l
1
n
(
x
2
,
y
2
,
x
3
,
y
3
>

C
a
l
l
 
s
e
t
c
l
r
(
w
h
i
t
e
)

C
a
l
l
 
d
r
w
!
1
n
(
x
l
,
y
l
,
x
3
,
y
3
)
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Test 

the 
new 

p
o
l
y
g
o
n
 

In 
the 

x
t
e
m
p
,
y
t
e
m
p
 
a
r
r
a
y
 
to 
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1f 

1t 
Is 

s
e
l
f
-
c
r
o
s
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C
a
1
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e
l
f
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t
?
I
f
1
a
g
3
,
n
s
I
d
e
l
,
n
s
1
d
e
2
,
x
t
e
m
p
,
y
t
e
m
p
,
n
t
e
m
p
)
 

If 
(1f 1

a
g
3
.
E
Q
.
-
l
>
 
T
h
e
n

C
a
l
l
 
w
r
t
m
s
g
t
'
 
E
r
r
o
r
,
 
p
o
l
y
g
o
n
 

Is 
s
e
l
f
-
c
r
o
s
s
 1
n
g
'
)

If1ag2=l
Go 

To 
20 

End 
If

- 
Test 

the 
new 

p
o
l
y
g
o
n
 
1n 

the 
x
t
e
m
p
,
y
t
e
m
p
 
a
r
r
a
y
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the 
t
o
p
o
l
o
g
y
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C
a
l
l
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e
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p
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(
n
p
o
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,
1
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e
s
t
2
>
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(
1
t
e
s
t
2
.
G
E
.
0
>
 
T
h
e
n

If l
a
g
=
l
 

E
l
s
eIf 1

a
g
2
 = l 

E
n
d
 
If 

1
t
e
s
t
=
l

2
0

C
o
n
t
1
n
u
e
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( I

f
1
a
g
.
E
Q
.
0
>
 
T
h
e
n
 

C
a
l
l
 
s
e
t
c
l
r
(
p
1
y
c
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C
a
l
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s
e
t
f
l
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o
p
e
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C
a
l
1
 
d
r
w
d
p
(
x
l
o
c
,
y
l
o
c
,
n
p
t
l
o
c
,
x
l
e
f
t
,
x
r
1
g
h
t
,
 y
b
o
t
,
y
t
o
p
)
 

If 
(
I
f
l
a
g
Z
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e
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)
 
T
h
e
n
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e
t
c
l
r
(
b
l
a
c
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)
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d
r
w
l
1
n
(
x
l
,
y
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,
x
3
,
y
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)
 

Call 
s
e
t
c
l
r
(
p
l
y
c
l
r
)
 

C
a
l
l
 
s
e
t
f
l
K
s
o
l
l
d
)
 

E
n
d
 
If 

E
n
d
 
If 

E
l
s
e
 
If 

(
a
n
s
.
E
Q
.
'
N
'
)
 
T
h
e
n

1
t
e
s
t
=
0
 

E
l
s
e1
t
e
s
t
*
-
l
 

End 
If
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s
e
t
f
t
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(
s
o
l
l
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)
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<
t
e
r
r
.
E
Q
.
-
l
)
1
t
e
s
t
»
-
l
 

E
l
s
e
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T
h
e
n

1
t
e
s
t
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-
l
 

E
n
d
 
If
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E
n
d
 
Do 

E
l
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r
t
m
s
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o
r
r
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,
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p
o
l
y
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o
n
s
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)
 

1
t
e
s
t
=
-
l
 

End 
If 

C
R
e
t
u
r
n
 

E
n
d
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d
e
l
t
p
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D
e
l
e
t
e
s
 
a 

n
o
d
e
 
(
p
o
l
y
g
o
n
 
n
p
o
l
y
)
 
f
r
o
m
 
t
h
e
 
t
o
p
o
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o
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y
 

C 
s
t
r
u
c
t
u
r
e
 
1n 
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h
e
 
n
e
w
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o
p
o
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o
m
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b
l
o
c
k
s
,
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n
d
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c
o
n
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c
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n
g
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e
 
r
e
m
a
i
n
i
n
g
 
n
o
d
e
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S
u
b
r
o
u
t
i
n
e
 
d
e
l
t
p
l
(
n
p
o
l
y
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1
 t
e
s
t
)

C
o
m
m
o
n
 
/
n
e
w
t
o
p
o
/
1
n
f
n
e
w
t
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0
0
)
,
1
u
p
n
e
w
(
1
0
0
)
,
1
d
w
n
e
w
(
1
0
0
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n
e
w
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1
0
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,
1
r
t
n
e
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(
1
0
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C
o
m
m
o
n
 
/
c
o
m
m
a
n
d
s
/
n
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^
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e
p
s
1
1
n
,
d
e
l
I
n
,
d
e
l
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u
t
 

C
o
m
m
o
n
 
/
J
u
n
k
/
n
g
b
t
o
p
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J
n
k
t
o
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(
1
0
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,
n
g
b
l
o
c
,
J
n
k
l
o
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(
1
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o
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i
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n
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n
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.
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E
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o
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E
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n
m
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)
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h
e
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l
a
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Q
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- 

F
i
n
d
 
t
h
e
 
p
o
s
i
t
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(
n
d
p
s
t
n
)
 
of 

t
h
e
 
p
o
l
y
g
o
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(
n
p
o
l
y
)
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t
h
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C 
t
r
e
e
 
(
t
o
p
o
l
o
g
y
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.
 

A
b
o
r
t
 
a
n
d
 
g
i
v
e
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m
e
s
s
a
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n
o
t
 

C 
f
o
u
n
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s
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e
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n
s
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o
m
e
t
h
i
n
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Is 

s
c
r
e
w
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d
 
up 
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t
h
e
 
a
r
r
a
y
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I
n
f
n
e
w
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e
n
t
i
r
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p
o
l
o
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y
 
a
r
r
a
y
)
.
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p
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(
n
d
p
s
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o
l
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(
n
d
p
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)
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h
e
n

P
r
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p
s
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p
s
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l
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r
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End 
If 
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h
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o
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t
n
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n
d
p
s
t
n
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D
e
t
e
r
m
i
n
e
 
If 

t
h
e
 
g
i
v
e
n
 
p
o
l
y
g
o
n
 
n
p
o
l
y
 
1s 

a 
left 

node 
of 

t
h
e
 

C 
t
r
e
e
 
(lft=0). 

If 
lft«0, 

then 
test 

to 
see 

If 
there 

Is 
a 

C 
r
e
p
l
a
c
e
m
e
n
t
 
p
o
l
y
g
o
n
,
 
f
i
r
s
t
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d
o
w
n
 
(Idwn), 

If 
this 
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C 
then 
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to 

the 
r
i
g
h
t
 
(Irgt). 

If 
Irgt 
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also 
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this 

C 
m
e
a
n
s
 
that 

t
h
e
r
e
 
Is 

no 
r
e
p
l
a
c
e
m
e
n
t
 
p
o
l
y
g
o
n
 
M
r
e
p
)
 

C
If 
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1rep=0
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(
l
d
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T
.
0
)
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r
e
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»
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d
w
n
 

C
If 

(lrep.GT.0) 
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(
1
u
p
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T
.
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d
w
n
e
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u
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r
e
p
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n
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u
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r
t
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t
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.
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If 
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( 1rgt.GT.0> 
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If 
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1
d
w
n
e
w
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n
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n
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-
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-
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p
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.
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p
o
l
y
l
 

n
c
o
r
n
 = n

c
o
r
n
 1 

l
t
e
s
t
=
l
 

E
l
s
e1
t
e
s
t
-
-
l

P
r
i
n
t
 
*,' 

T
e
s
t
 
b
o
u
n
d
 
r
o
u
t
i
n
e
*

P
r
i
n
t
 
*,* 

*
p
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p
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n
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n
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e
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p
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p
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p
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p
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i
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.
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e
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h
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p
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r
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p
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i
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p
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i
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e
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e
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p
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p
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p
t
s
)
,
y
p
o
l
y
(
n
b
r
p
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p
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,
x
m
a
x
,
y
m
1
n
,
y
m
a
x
,
x
t
e
m
p
,
y
t
e
m
p
,
n
t
e
m
p
,
 

& 
d
e
l
o
u
t
)

x
m
1
n
b
x
(
n
p
o
l
y
2
)
=
x
m
1
n
 

x
m
a
x
b
x
(
n
p
o
1
y
2
)
=
x
m
a
x
 

y
m
1
n
b
x
(
n
p
o
l
y
2
)
=
y
m
1
n
 

y
m
a
x
b
x
(
n
p
o
l
y
2
)
=
y
m
a
x
 

Call 
f
n
d
b
p
l
(
n
p
o
l
y
2
,
1
e
r
r
3
)
 

Do 
95 

1 1 = 1 , 10
parm< n

p
o
l
y
2
,
1
1
)
=
p
a
r
t
m
p
(
1
1
)
 

95 
C
o
n
t
i
n
u
e

  
M
a
p
 
t
h
e
 
n
e
w
 
t
o
p
o
l
o
g
y
 
s
t
r
u
c
t
u
r
e
 
o
n
t
o
 
t
h
e
 
o
l
d
 
t
o
p
o
l
o
g
y
 
a
r
r
a
y
s
.
 

Call 
n
e
w
o
l
d

- 
U
n
d
r
a
w
 
t
h
e
 
o
l
d
 
p
o
l
y
g
o
n
 
a
n
d
 
d
r
a
w
 
t
h
e
 
n
e
w
 
p
o
l
y
g
o
n
.

If 
(
I
z
o
o
m
.
E
Q
.
l
)
 
T
h
e
n
 

Do 
5
0
 
1
=
1
,
n
o
l
d

Cal1 
t
r
a
n
s
<
x
o
l
d
<
1
)
,
y
o
l
d
<
1
)
,
x
o
l
d
<
1
)
,
y
o
l
d
<
1
)
)
 

5
0
 

C
o
n
t
i
n
u
e

Do 
55 

J
=
l
,
n
t
e
m
p

Call 
t
r
a
n
s
<
 x
t
e
m
p
(
J
)
,
y
t
e
m
p
(
J
)
,
x
t
e
m
p
i
J
)
,
y
t
e
m
p
t
J
)
)
 

55 
C
o
n
t
i
n
u
e
 

End 
If

- 
C
n
p
 
and 

u
n
d
r
a
w
 
t
h
e
 
o
l
d
 
p
o
l
y
g
o
n
.
 

1
5
7



C
a
l
l
 
s
e
t
c
l
r
(
b
l
a
c
k
)

C
a
l
l
 
s
e
t
f
l
l
(
o
p
e
n
)

C
a
l
1
 
d
r
w
c
l
p
C
 x
o
l
d
,
y
o
I
d
,
n
o
l
d
,
x
l
e
f
t
,
x
r
1
g
h
t
,
y
b
o
t
,
y
t
o
p
)

- 
C
l
i
p
 
a
n
d
 
d
r
a
w
 
t
h
e
 
n
e
w
 
p
o
l
y
g
o
n
.

C
a
l
l
 
s
e
t
c
l
r
(
p
l
y
c
l
r
)

C
a
l
1
 
d
r
w
c
l
p
(
x
t
e
m
p
,
y
t
e
m
p
,
n
t
e
m
p
,
x
l
e
f
t
,
x
r
I
g
h
t
,
y
b
o
t
,
y
t
o
p
)
 

C
a
l
l
 
s
e
t
f
l
l
(
s
o
l
l
d
)
 

1
t
e
s
t
*
l
 

E
l
s
e
 
If 

(
1
t
e
s
t
2
.
E
Q
.
-
l
)
 
T
h
e
n

- 
S
i
n
c
e
 
n
e
w
 
p
o
l
y
g
o
n
 
f
a
i
l
e
d
 
t
e
s
t
,
 
r
e
s
t
o
r
e
 
t
h
e
 
o
l
d
 
p
o
l
y
g
o
n
 
I
n
f
o
r
m
-
 

m
a
t
l
o
n
 
a
t
 
t
h
e
 
p
o
s
i
t
i
o
n
 
o
f
 
n
p
o
l
y
2
.

n
t
o
t
a
l
*n

t
o
t
a
l
+
1

C
a
l
1
 
s
t
o
p
l
y
(
x
o
l
d
,
y
o
l
d
,
n
o
l
d
,
n
p
o
l
y
2
,
1
e
r
r
2
)

x
m
1
n
b
x
(
n
p
o
1
y
2
)
=
x
m
1
n
o
l
d

x
m
a
x
b
x
(
n
p
o
l
y
2
)
=
x
m
a
x
o
l
d

y
m
l
n
b
x
C
 n
p
o
l
y
2
 )«!ym1 n

o
l
d

y
m
a
x
b
x
(
n
p
o
l
y
2
)
-
y
m
a
x
o
l
d

- 
R
e
s
t
o
r
e
 
t
h
e
 
I
n
n
e
r
 
a
n
d
 
o
u
t
e
r
 
b
o
u
n
d
i
n
g
 
p
o
l
y
g
o
n
 
Info.

D
o
 
6
0
 
JJ = 1

,
n
o
l
d

X
l
n
(
n
p
o
l
y
2
,
J
J
)
=
x
1
n
o
l
d
(
J
j
)
 

y
1
n
(
n
p
o
l
y
2
,
j
j
)
=
y
1
n
o
l
d
(
J
j
)
 

x
o
u
t
(
n
p
o
l
y
2
,
j
j
)
=
x
o
u
t
o
l
d
(
j
J
)
 

y
o
u
t
(
n
p
o
l
y
2
,
j
j
)
=
y
o
u
t
o
l
d
(
j
j
)
 

6
0
 

C
o
n
t
i
n
u
e

- 
R
e
s
t
o
r
e
 
t
h
e
 
p
a
r
a
m
t
e
r
 
I
n
f
o
.

D
o
 
6
5
 
J«l . 10

p
a
r
m
(
n
p
o
l
y
2
,
J
)
=
p
a
r
t
m
p
(
j
)
 

65 
C
o
n
t
i
n
u
e

- 
M
a
p
 
t
h
e
 
o
l
d
 
t
o
p
o
l
o
g
y
 
s
t
r
u
c
t
u
r
e
 
b
a
c
k
 
o
n
t
o
 
t
h
e
 
n
e
w
 
t
o
p
o
l
o
g
y
 
a
r
r
a
y

1
n
f
o
(
n
d
p
s
t
n
)
=
n
p
o
l
y
2
 

C
a
l
1
 
o
l
d
n
e
w
 

1
t
e
s
t
=
-
l
 

E
n
d
 
If 

E
n
d
 
If

0
0
 

C
o
n
t
i
n
u
e
 

R
e
t
u
r
n
 

E
n
d

***
t
e
s
t
s
p
e
c
s
 
- 

T
e
s
t
 
t
h
e
 
g
r
i
d
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
 
In 

t
h
e
 
t
w
o
 
c
o
m
m
o
n
 
b
l
o
c
k
s
 

g
r
l
d
s
p
e
c
s
 
a
n
d
 
g
r
1
d
s
p
e
c
s
2
 
f
o
r
 
t
h
e
 
m
a
t
c
h
i
n
g
 
of 

e
s
s
e
n
t
i
a
l
 

p
a
r
a
m
e
t
e
r
s
.

*
*
*
*
*
*
*
*
*
*
*
*

S
u
b
r
o
u
t
i
n
e
 
t
e
s
t
s
p
e
c
s
(
1
 t
e
s
t
)

C
o
m
m
o
n
 
/
g
r
I
d
s
p
e
c
s
/
1
d
,
p
g
m
,
n
c
,
n
r
,
n
z
,
x
o
,
d
x
,
y
o
,
d
y
,
1
p
r
o
j
,
c
m
,
b
l
 

C
o
m
m
o
n
 
/
g
r
1
d
s
p
e
c
s
2
/
1
d
2
,
p
g
m
2
,
n
c
2
,
n
r
2
,
n
z
2
,
x
o
2
,
d
x
2
,
y
o
2
,
 d
y
2
 , 

&
1
p
r
o
j
2
,
c
m
2
,
b
l
2
 

C
h
a
r
a
c
t
e
r
 
1
d
*
5
6
,
1
d
2
*
5
6
,
p
g
m
*
8
,
p
g
m
2
*
8

If 
(
(
n
c
.
E
Q
.
n
c
2
)
.
A
N
D
.
l
n
r
.
E
Q
.
n
r
2
)
)
 
T
h
e
n
 

1
t
e
s
t
=
l

158



E
l
s
eCall 

w
r
t
m
s
g
t
'
 
E
r
r
o
r
 
T
E
S
T
S
P
E
C
S
,
 
g
r
i
d
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
 
do 

n
o
t
 

& 
m
a
t
c
h
'
)

1
t
e
s
t
*
-
l
 

E
n
d
 
If 

C
R
e
t
u
r
n
 

End 
C +
wC 

t
o
t
a
l
t
 

- 
C
o
m
p
u
t
e
s
 
t
h
e
 
t
o
t
a
l
 
t
u
r
n
i
n
g
 
a
n
g
l
e
 
In 

d
e
g
r
e
e
s
 
of 

t
h
e
 

C 
g
i
v
e
n
 
p
o
l
y
g
o
n
.
 

T
h
e
 ' t

o
t
a
 1 

t
u
r
n
i
n
g
 
a
n
g
l
e
 
Is 

t
h
e
 
s
u
m
 

C 
of 

t
h
e
 
I
n
d
i
v
i
d
u
a
l
 
h
e
a
d
i
n
g
 
c
h
a
n
g
e
s
 
w
h
e
n
 
m
o
v
i
n
g
 
f
r
o
m
 

C 
c
o
r
n
e
r
 
p
o
i
n
t
 
t
o
 
c
o
r
n
e
r
 
p
o
i
n
t
 
a
r
o
u
n
d
 
a 

p
o
l
y
g
o
n
.
 

C-W

S
u
b
r
o
u
t
i
n
e
 
total t ( g

a
m
m
a
 , x

p
o
l
y
,
y
p
o
l
y
,
 n
b
r
p
t
s
)
 

D
l
m
e
n
s
 ton 

xpolyf n
b
r
p
t
s
 ) , y

p
o
l
y
(
 n
b
r
p
t
s
 )

theta=0.J&

Do 
10 

1 = 1 , n
b
r
p
t
s
 

If 
(
1
.
E
Q
.
1
)
 
T
h
e
n

1
b
a
c
k
=
n
b
r
p
t
s

1
n
e
x
t
=
2
 

E
l
s
e
 
If 

< 1 .EG. n
b
r
p
t
s
)
 
T
h
e
n

1
b
a
c
k
=
n
b
r
p
t
s
-
l

1next=l 
E
l
s
e1
b
a
c
k
*
1
-
l

1
n
e
x
t
-
1
+
l
 

End 
If

x
l
^
x
p
o
l
y
t
 Iback ) 

y
l
»
y
p
o
l
y
(
 Iback) 

x
2
=
x
p
o
l
y
(
 1 ) 

y
2
*
y
p
o
l
y
(
 1 ) 

x
3
=
x
p
o
l
y
(
 Inext ) 

y
3
=
y
p
o
l
y
(
 Inext )

C
o
m
p
u
t
e
 
t
h
e
 
n
e
x
t
 
r
e
l
a
t
i
v
e
 
h
e
a
d
i
n
g
 
c
h
a
n
g
e
 
w
h
e
n
 
g
o
i
n
g
 
f
r
o
m
 
t
h
e
 
l
i
n
e
 

s
e
g
m
e
n
t
 

( xl ,yl ) , ( x
2
,
y
2
 ) 

to 
( x2 ,y2 ) , ( x3 ,y3 ) .

Cal 1 
t
a
n
g
1
e
(
t
h
e
t
a
 ,
x
l
,
y
l
,
x
2
,
y
2
,
x
3
,
y
3
)

T
o
 
d
e
t
e
r
m
i
n
e
 
If 

t
h
e
 
h
e
a
d
i
n
g
 
c
h
a
n
g
e
 
w
a
s
 
t
o
 
t
h
e
 
left 

(
c
o
u
n
t
e
r
-
c
l
o
c
k
w
i
s
e
 

or 
t
h
e
 
r
i
g
h
t
 
(
c
l
o
c
k
w
i
s
e
)
,
 
c
o
n
s
t
r
u
c
t
 
t
h
e
 
c
o
m
p
o
n
e
n
t
s
 
of 

t
w
o
 

v
e
c
t
o
r
s
 
A 

a
n
d
 
B, 

a
n
d
 
c
o
m
p
u
t
e
 
t
h
e
i
r
 
c
r
o
s
s
-
p
r
o
d
u
c
t
.
 

S
i
n
c
e
 
t
h
e
 

v
e
c
t
o
r
s
 
a
r
e
 
In 

a 
p
l
a
n
e
 
t
h
e
 
k 

(or 
z) 

c
o
m
p
o
n
e
n
t
s
 
of 

t
h
e
 
v
e
c
t
o
r
s
 

w
i
l
l
 
b
e
 
zero.

A
x
=
x
2
-
x
l
 

A
y
=
y
2
-
y
l
 

B
x
=
x
3
-
x
2
 

B
y
=
y
3
-
y
2

N
o
w
 
c
o
m
p
u
t
e
 
t
h
e
 
c
r
o
s
s
-
p
r
o
d
u
c
t
;
 
s
i
n
c
e
 
t
h
e
 

k 
(or 

z) 
c
o
m
p
o
n
e
n
t
s
 
of 

t
h
e
 
v
e
c
t
o
r
s
 
A
 
and 

B 
a
r
e
 
z
e
r
r
o
 
w
e
 
n
e
e
d
 
o
n
l
y
 
c
o
m
p
u
t
e
 
t
h
e
 
k 

(or 
z) 

c
o
m
p
o
n
e
n
t
 
of 

v
e
c
t
o
r
 
C.

C
z
=
A
x
*
B
y
-
A
y
*
B
x
 

W
e
 
m
a
k
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
d
e
f
i
n
i
t
i
o
n
s
:
 

| 
J
 /



Cz 
> 
0
.
0
 
- 
R
e
l
a
t
i
v
e
 
h
e
a
d
i
n
g
 
c
h
a
n
g
e
 
w
a
s
 
t
o
 
t
h
e
 
left. 

Cz 
< 
0
.
0
 
- 
R
e
l
a
t
i
v
e
 
h
e
a
d
i
n
g
 
c
h
a
n
g
e
 
w
a
s
 
t
o
 
t
h
e
 
r
i
g
h
t
.

If 
(
C
z
.
G
T
.
0
.
0
>
 
T
h
e
n

p
a
r
1
t
y
=
-
l
.
0
 

E
l
s
e
 
If 

(
C
z
.
L
T
.
0
.
0
)
 
T
h
e
n

par 1
t
y
-
1
.
0
 

E
l
s
epar 1

t
y
«
0
.
0
 

E
n
d
 
If

g
a
m
m
a
*
g
a
m
m
a
+
p
a
r
1
t
y
*
t
h
e
t
a
 

10 
C
o
n
t
i
n
u
e

R
e
t
u
r
n
 

End

t
r
a
n
s
 

- 
T
r
a
n
s
f
o
r
m
s
 
a 

c
o
o
r
d
i
n
a
t
e
 
(
x
o
l
d
.
y
o
l
d
)
 
f
r
o
m
 
t
h
e
 
n
o
r
m
a
l
 

u
n
z
o
o
m
e
d
 
s
c
r
e
e
n
 
to 

a 
z
o
o
m
e
d
 
s
c
r
e
e
n
 
(
x
n
e
w
,
y
n
e
w
)
.

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
 

S
u
b
r
o
u
t
i
n
e
 
t
r
a
n
s
(
x
n
e
w
,
y
n
e
w
,
x
o
l
d
,
y
o
l
d
)

C
o
m
m
o
n
 
/
s
u
b
g
r
l
d
/
l
c
m
l
n
,
I
c
m
a
x
,
I
r
m
i
n
,
1
r
m
a
x
,
n
c
m
1
n
,
n
c
m
a
x
,
n
r
m
1
n
,
n
r
m
a
x
 

C
o
m
m
o
n
 
/
o
r
i
g
i
n
a
l
/
I
w
c
o
r
g
,
J
w
c
o
r
g
,
n
x
o
r
g
p
,
n
y
o
r
g
p
 

C
o
m
m
o
n
 
/
s
e
a
l
e
f
a
c
t
s
/
1
w
c
0
,
J
w
c
0
,
n
x
p
1
x
,
n
y
p
1
x
,
p
1
x
d
1
m

x
o
r
g
*
1
w
c
o
r
g
+
(
n
c
m
l
n
-
1
)
*
n
x
o
r
g
p
 

y
o
r
g
*
J
w
c
o
r
g
*
(
n
r
m
l
n
-
1
)
*
n
y
o
r
g
p

x
n
e
w
»
1
w
c
0
+
(
x
o
l
d
-
x
o
r
g
)
*
n
x
p
1
x
/
n
x
o
r
g
p
 

y
n
e
w
*
J
w
c
0
+
(
y
o
l
d
-
y
o
r
g
)
*
n
y
p
1
x
/
n
y
o
r
g
p

R
e
t
u
r
n
 

E
n
d
 

 f*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

t
s
t
b
n
d
 

- 
T
e
s
t
 
t
h
e
 
l
o
c
a
t
i
o
n
 
x
t
e
s
t
,
y
t
e
s
t
 
t
o
 
s
e
e
 
If 

It 
Is 

w
i
t
h
i
n
 
t
h
e
 

b
o
u
n
d
i
n
g
 
b
o
x
 
a
r
o
u
n
d
 
p
o
l
y
g
o
n
 
n
p
o
l
y
.

Inout 
» 

F
l
a
g
 
for 

p
o
i
n
t
 
b
e
i
n
g
 
I
n
s
i
d
e
 
or 

o
u
t
s
i
d
e
 
of 

box.
* 

1 
- 

P
o
i
n
t
 

Is 
I
n
s
i
d
e
 
b
o
u
n
d
i
n
g
 
b
o
x

* 
0
 
- 

P
o
i
n
t
 

Is 
o
u
t
s
i
d
e
 
of 

b
o
u
n
d
i
n
g
 
b
o
x
 

«-l 
- 

n
p
o
l
y
 
p
a
s
s
e
d
 
to 

t
s
t
b
n
d
 
o
u
t
 
of 

range.

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

S
u
b
r
o
u
t
i
n
e
 
t
s
t
b
n
d
(
1
n
o
u
t
,
x
t
e
s
t
,
y
t
e
s
t
,
n
p
o
l
y
)

C
o
m
m
o
n
 
/
b
o
x
/
x
m
l
n
b
x
 <. 100) , x

m
a
x
b
x
(
 100) , ym 1 nbx ( 100) ,ymaxbx( 100)

C
o
m
m
o
n
 
/
c
o
m
m
a
n
d
s
/
n
m
a
x
,
e
p
s
1
I
n
,
d
e
l
i
 n.del o

u
t

If 
(
n
p
o
l
y
.
G
E
.
1
.
A
N
D
.
n
p
o
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