Cellular Automaton Graphics(3)
Morio Kikuchi

Abstract[
O Developing a regular polyhedron on a plane, setting discrete coordinates on the development and
applying a boundary condition of regular polyhedron to it, we realize a symmetrical graphics.

1. Octahedron

O Figure 1 is developments of octahedron. (1) is a normal development. The regular triangle at the far
left in (1) is moved to the far right in (2) in order that we can deal with it easily. The number is the
number of the vertex, side and the following are combinations of numbers of vertexes, two sides in

correspondence.

1,302, 608, 1005, 90 11(1-2), 15(3-6)0 12(4-3), 17(4-1)0 13(7-8), 18(7-10)0 14(9-10), 20(5-8)0
16(6-9), 19(2-5)

71, 30 2, 60 11(1-2), 15(3-6)0 12(4-3), 17(4-1)" are inversion on y = = and ”8, 100 5, 90 13(7-8),
18(7-10)0 14(9-10), 20(5-8)” are inversion on y = = + (n — 1). 716(6-9), 19(2-5)” are parallel movement
in which Az is £2(n — 1) and Ay is F2(n — 1).
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2. Neighborhood view

O Figure 2 is neighborhood views of Figure 1-(2) on vertex, side. In octahedron, there are four regular
triangles around a vertex. Therefore, 00 3 regular triangles are added to each vertex in Figure 1. For
the reason which was mentioned the last, the adding is not required substantially in vertex 5, 6.
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3. Seed point
0 We distribute seed points to an octahedron which is shown in Figure 1-(2).

(1) SP(3x 1):3(dl)

d1 is a number of a regular triangle to which seed points are distributed. If three seed points are
distributed to a regular triangle, three symmetric graphics are drawn in another regular triangle too.
We call the two regular triangles convergence surfaces.

(2) SP(3x 2):3(d1)+3(d8):d?-c
When six seed points are distributed equally to two regular triangles, two convergence surfaces are
chosen. d7-c represents that the two regular triangles are convergence surfaces each other.

(3) SP(3x 4):3(d1)+3(d3)+3(d5)+3(d7):d?-v, CP(all)
d?-v represents that the regular triangles connect at vertex. CP represents vertexes to close.

(4) SP(3x 8):3(d1)+3(d2)+,,,+3(d7)+3(d8):d?-s, CP(all)

d?-s represents that the regular triangles connect at side.
(5) SP(1x 2):1(d3)+1(d6):d?-c

(6) SP(1x 2):1(d3)+1(d4):d?-s

(7) SP(1x 2):1(d1)41(d5):d?-v, CP(2):4;6, 2

(8) SP(1x 4):1(d1)+1(d4)+1(d5)+1(d6):d?-sv, CP(2):4;6, 2
d?-sv represents that the regular triangles connect at side and they are around a common vertex.



(9) SP(1x 3):1(d2)41(d4)+1(d6):d?-vr
d?-vr represents that the regular triangles connect at vertex and they are in a ring.

O The coordinates of seed points and next points(painting number 2) are fixed in consideration of
symmetry. Vector which is fixed by a seed point and its painting number 2 is called 1st vector. If 1st
vector of one painting point is given, seed points and painting number 2 of the other painting points
are fixed by a roatation of 1st vector around a symmetric axis. In Figure 3, we assume that the
vertexes 4;6, 2 are on Z axis. For example, the symmetric axis of (7) SP(1x 2) is Z axis and the
symmetric axes of (6) SP(1x 2) and (5) SP(1 x 2) are the other two axes.

4. Convergence surface

O In convergence surface, more than one painting points draws symmetric graphics and comes closest.
Expanding the definition, we call not only one regular triangle but also a group of regular triangles in
which symmetric graphics are drawn by more than one painting points convergence surface. We
assume that seed points of (7) SP(1x 2) and (8) SP(1x 4) are in the upper half in Figure 3. Because
symmetric graphics are drawn in the upper and lower half, the convergence surfaces are the upper and
lower half. Therefore, in SP(1x 2x 2):1(d1)41(d5)+1(d3)+1(d7):(d?-v) x 2, CP(2):4;6, 2 and SP(1
x 4x 2):1(d1)+1(d4)4+1(d5)+1(d6)+1(d2)+1(d3)+1(d7)+1(d8):(d?-sv) x 2, CP(all) in which seed
points are distributed to both convergence surfaces, too, symmetric graphics are drawn in both
convergence surfaces.

O In (9) SP(1x 3):d?-vr, too, convergence surfaces exist. It has a shape like claw clutch. In SP(1x 3
x 2):1(d2)+1(d4)+1(d6)+1(d3)+1(d5)+1(d7):(d?-vr) x 2 in which seed points are distributed to both
convergence surfaces, too, symmetric graphics are drawn in both convergence surfaces.

0 Convergence surface is a group of regular triangles which was created in order to search all seed
points. There is a limit in seed points which is got on general geometric symmetry. We can squeeze seed
points by thinking various convergence surfaces searching symmetric graphics on a polyhedron actually.
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5. Modification of region by less than tetrahedron

O If four regular triangles of octahedron are replaced with less than tetrahedron, a polyhedron like
Figure 4 is got. We show how to make this polyhedron in Figure 5. First, there are four regular
triangles which is marked with R. If the Rs are replaced with the replacement figure one by one, the
number of regular triangles becomes 16 finally. In the figure, a correspondence of two line segments is
represented by their color and arrows. If the two line segments is not connected, their color is unique
and a color of the two line segments is changed flexibly. If (8) is done inversion and rotation as a
whole, it corresponds with (7).

O Vertexes are classified like the following:



O vertexes around which 3 regular triangles arel] 2;4;12;14
0 vertexes around which 6 regular triangles arel] 7;8;9;6, 10;1, 3, 5;11, 13, 15

O Transformations of side are all inversion.

0 16<13, 20210 inversion on x = 2(n — 1)
0 18«19, 22230 inversion on z = 6(n — 1)
0 24<26, 25<270 inversion on x = 4(n — 1)

0 We adopt SP(1x 2):1(d1)+1(d12):d?-v, CP(2):7, 9 for example as seed point. Because the
polyhedron of Figure 4 looks like a tetrahedron as a whole, we can reason that SP(1 x
2):1(d1)41(d2):d?-s is possible in tetrahedron.
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6. Modification of region by less than octahedron

O If some octahedrons are connected, polyhedrons like Figure 6 are got. Figure 6-(1) is got if one
regular triangle of octahedron is replaced with the figure(less than octahedron) of which development is
Figure 7. We show how to make this polyhedron in Figure 8. If the regular triangle R is replaced with
the replacement figure, the number of regular triangles becomes 14.

O vertexes around which 4 regular triangles areld 2;4;11;13;1, 3, 5;10, 12, 14
O vertexes around which 6 regular triangles areld 7;8;6, 9

O Transformations of side are all inversion.

0 23<25, 24<260 inversion on x = 3(n — 1)/2

[0 15<160 inversion on y = x

0 21<220 inversion on y = z + (n — 1)

00 17<180 inversion in terms of orthogonal coordinates on z = 2(n — 1)
0 19<200 inversion in terms of orthogonal coordinates on x =n — 1

0 We adopt SP(3x 1):3(d1) for example as seed point. The minimum convergence surface in this case
is d1, d14 and if we regard Figure 6-(1) as a tunnel, they are its two mouths.
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7. Assignment

O Try making neighborhood views on vertexes and sides of the figure of Figure 4, Figure 6.

O Try getting convergence surfaces in the direction of the tunnel of the figure of Figure 6. We call
octahedron, the figure of Figure 6-(2) odd tunnel and the figure of Figure 6-(1) even tunnel.

8. Concrete example

O The detailed data of the above seed points are as follows:

(1) SP(3x 1):3(d1)

On =12

0 coordinates of painting number 10 painting point a:(n — 1 + 2, 4)0 painting point

b:(2(n — 1) — 4, n — 1 — 2)0 painting point c:(n —1+2, n — 1 —2)

[ coordinates of painting number 200 painting point a:Ay = 10 painting point b:Azx = —1;Ay = —10
painting point c:Azx =1

(2) SP(3x 2):3(d1)+3(d8):d?-c

On =12

O coordinates of painting number 10 painting point ag:(n — 1 + 2, 4)0 painting point

bo:(2(n — 1) — 4, n — 1 — 2)0 painting point cp:(n —1+2, n—1—2)

O coordinates of painting number 10 painting point a/:(4, 2(n — 1) 4+ 2)0 painting point

bi:(n —1—2,2(n — 1) + 2)0 painting point ¢j:(n — 1 —2, 3(n — 1) — 4)

O coordinates of painting number 2[J painting point ag:Ay = 10 painting point bg:Ax = —1;Ay = —10
painting point co:Ax =1

O coordinates of painting number 20 painting point aj:Ax = 1;Ay = 10 painting point bj:Ax = —10



painting point ¢}:Ay = —1

(3) SP(3x 4):3(d1)+3(d3)+3(d5)+3(d7):d?-v, CP(all)

On =12

O coordinates of painting number 10 painting point ag:(n — 1 + 2, 4)0 painting point

bo:(2(n — 1) — 4, n — 1 — 2)0 painting point co:(n — 1+ 2, n — 1 — 2)0 painting point a;0 painting point
b;0 painting point ¢;(i > 0):parallel movement of d1(ag0 byl ¢g)

O coordinates of painting number 20 painting point a;:Ay = 10 painting point b;:Azx = —1;Ay = —10
painting point ¢;:Azx =1

(4) SP(3x 8):3(d1)+3(d2)+,,,43(d7)+3(d8):d?-s, CP(all)

On =12

O coordinates of painting number 10 painting point ag:(n — 1 + 2, 4)0 painting point

bo:(2(n — 1) — 4, n — 1 — 2)0 painting point co:(n — 1 + 2, n — 1 — 2)0 painting point a;0 painting point
b, painting point ¢;(0 < ¢ < 4):parallel movement of d1 (a0 b ¢p)

0 coordinates of painting number 10 painting point aj:(n — 1 + 4, 2)0 painting point

b):(2(n — 1) — 2, 2)0 painting point ¢}:(2(n — 1) — 2, n — 1 — 4)0 painting point a’;00 painting point b’;[]
painting point ¢’;(i > 4):parallel movement of d2(a},00 b0 c)

O coordinates of painting number 200 painting point a;:Ay = 10 painting point b;:Az = —1;Ay = —10
painting point ¢;;:Azx =1 (i < 4)

O coordinates of painting number 200 painting point a’;:Ax = 1;Ay = 10 painting point b’;:Ax = —10
painting point ¢/;:Ay = —1 (7 > 3)

(5) SP(1x 2):1(d3)+1(d6):d?-c

On=12

O coordinates of painting number 10 painting point co:(2, 2(n — 1) — 2)

O coordinates of painting number 10 painting point aj:(n —1+4, n — 1+ 2)
[ coordinates of painting number 200 painting point cp:Ay = —1

O coordinates of painting number 200 painting point aj:Ax = 1

(6) SP(1x 2):1(d3)+1(d4):d?-s

On =12

O coordinates of painting number 10 painting point co:(2, 2(n — 1) — 2)

O coordinates of painting number 10 painting point bj:(n — 1 —2, n — 1 + 2)
O coordinates of painting number 2[00 painting point co:Ay = —1

O coordinates of painting number 200 painting point bj:Ay =1

(7) SP(1x 2):1(d1)41(d5):d?-v, CP(2):4, 6;2

On=12

O coordinates of painting number 10 painting point co:(n — 14+ 2, n — 1 — 2)
O coordinates of painting number 10 painting point a;:(n — 1+ 2, n — 1+ 4)
[ coordinates of painting number 200 painting point co:Az = 1

O coordinates of painting number 200 painting point a;:Ay = 1

(8) SP(1x 4):1(d1)+1(d4)+1(d5)+1(d6):d?-sv, CP(2):4, 6;2
On=12



0 coordinates of painting number 10 painting point co:(n — 1 —i— 2n—1-2)
O coordinates of painting number 10 painting point bj:(n — 1 —2, n — 1 + 2)
0 coordinates of painting number 10 painting point ag:(n — 1+ 2, n — 1 4+ 4)
O coordinates of painting number 10 painting point aj:(n —1+4, n — 1+ 2)
[ coordinates of painting number 2[J painting point co:Az = 1

O coordinates of painting number 20 painting point bj:Az = —1

[ coordinates of painting number 200 painting point as:Ay = 1

O coordinates of painting number 20 painting point aj:Az = 1;Ay = 1

(9) SP(1x 3):1(d2)+1(d4)+1(d6):d?-vr

Un =12

O coordinates of painting number 10 painting point ag:(n — 1+ 4, 2)

0 coordinates of painting number 10 painting point bj:(n — 1 —2, n — 1+ 2)

O coordinates of painting number 10 painting point by:(2(n — 1) —2, n — 1 4 2)
O coordinates of painting number 20 painting point aj:Az = 1;Ay =1

O coordinates of painting number 20 painting point bj:Az = —1

O coordinates of painting number 200 painting point by:Az = —1

O Figure 9 is a symmetrical graphics by Figure 2 and the following are its data.

OSP(3x 2):3(d1)+3(d8):d?-c

On =12

O coordinates of painting number 10 painting point ag:(n — 1 + 2, 4)0 painting point

bo:(2(n — 1) — 4, n — 1 — 2)0 painting point co:(n — 142, n — 1 — 2)

O coordinates of painting number 10 painting point a/:(4, 2(n — 1) 4+ 2)0 painting point

bi:(n —1—2,2(n — 1) + 2)0 painting point ¢j:(n —1 —2, 3(n — 1) — 4)

O coordinates of painting number 200 painting point ag:Ay = 10 painting point bg:Ax = —1;Ay = —10
painting point co:Ax =1

O coordinates of painting number 200 painting point aj:Ax = 1;Ay = 10 painting point bj:Ax = —10
painting point ¢j:Ay = —

Figure 9



O Figure 10 is a symmetrical graphics by Figure 5 and the following are its data.

On =12

OSP(1x 2):1(d1)+1(d12):d?-v, CP(2):7, 9

0 coordinates of painting number 10 painting point bg:(n — 1 —4, n — 1 — 2)
O coordinates of painting number 10 painting point aj:(n —1+4, n — 1+ 2)
O coordinates of painting number 2[J painting point bg:Ax = —1

O coordinates of painting number 200 painting point aj:Ax = 1

Figure 10

O Figure 11 is a symmetrical graphics by Figure 8 and the following are its data.

OSP(3x 2):3(d1)+3(d14):d7-c

On =12

O coordinates of painting number 10 painting point ag:(n — 1 + 2, 4)0 painting point

bo:(2(n — 1) — 4, n — 1 — 2)0 painting point co:(n — 1+ 2, n — 1 — 2)

0 coordinates of painting number 10 painting point aj:(n — 1+ 4, 4(n — 1) 4+ 2)0 painting point
bi:(2(n — 1) — 2, 4(n — 1) + 2)0 painting point ¢j:(2(n — 1) — 2, 5(n — 1) — 4)

[ coordinates of painting number 200 painting point ag:Ay = 10 painting point bg:Ax = —1;Ay = —10
painting point cp:Ax =1

O coordinates of painting number 200 painting point aj:Ax = 1;Ay = 10 painting point bj:Ax = —10
painting point ¢j:Ay = —1



Figure 11
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(1) SP(3x 1):3(d1)

On=12

00001000000 ax(n—1+42 49000 b:(2n—-1)—4,n—-1-2)000 c¢:(n—142, n—1—2)
00002000000 aAy=1000 biAz=—-1;Ay=—-1000 c:Az =1

(2) SP(3x 2):3(d1)+3(d8):d?-c

Un=12

00001000000 ag(n—1+2, 4000 be:(2(n—1)—4, n—1-2)000 coi(n—1+2, n—1—2)
00001000000 a}:(4, 2(n—1)+2)000 bi(n—1-2,2(n—1)+2)000
iln—1-2,3(n—1)—4)

00002000000 ag:!Ay=1000 bg:Ax =—-1;Ay=—-1000 c:Ax =1
00002000000 ajAz=1Ay=1000 bj:Az=—-1000 cj:Ay =—1

(3) SP(3x 4):3(d1)+3(d3)+3(d5)+3(d7):d?-v, CP(all)
On =12
00001000000 a(n—1+2, 4000 be:(2(n—1)—4,n—1-2)000



co(n—1+4+2,n—1-2000 4000 b,000 ¢(i > 0):dl(agD by0 ¢o) D000 DO
00002000000 a;Ay=1000 bpAz=—-1;Ay=-1000 ¢:Az =1

(4) SP(3x 8):3(d1)+3(d2)+,,,+3(d7)+3(d8):d?-s, CP(all)

On=12

00001000000 ag(n—1+2,49000 be:(2(n—1)—4,n—1-2)000
co(n—1+2,n—1-2)000 o000 bOODO ¢;(0 < i < 4):dl(ap0 b0 o) 00000
00001000000 ap(n—1+4,2)000 b:(2n—1)-2,2)000 ¢;:(2n—-1)—2,n—1—4)0
00 &000 b,000 ¢ >4):d2,0b,0¢,)00000

00002000000 a;Ay=1000 bpArx=—-1;Ay=—-1000 ¢ Az =1 (i <4)
00002000000 a¢Az=1Ay=1000 b;Az=-1000 Ay =—-1 (i > 3)

(5) SP(1x 2):1(d3)+1(d6):d?-c

Un =12
00001000000 c:(2, 2(n— 1) — 2)
00001000000 a;:(n—1+4,n—1+2)
00002000000 cp:Ay =-—1
00002000000 aj:Az=1

(6) SP(1x 2):1(d3)+1(d4):d?-s

Un =12
00001000000 (2, 2(n—1) — 2)
00001000000 b(n—1-2n—1+2)
00002000000 cp:Ay =-—1
O0002000000 bi:Ay=1

(7) SP(1x 2):1(d1)41(d5):d?-v, CP(2):4, 6;2
On =12

00001000000 cii(n—1+2,n—1-2)
00001000000 aix(n—142,n—1+4)
00002000000 cp:Ax =1
00002000000 a:Ay=1

(8) SP(1x 4):1(d1)+1(d4)+1(d5)+1(d6):d?-sv, CP(2):4, 6;2
Un=12

00001000000 ¢pi(n—142,n—1-2)

D000 1000000 b,:(n—1-2n—1+2)
00001000000 agi(n—1+2,n—1+4)
00001000000 a:(n—1+4,n—1+2)
00002000000 cp:Az=1

O00O02000000 bi:Azx=-1
00002000000 ag:Ay=1

00002000000 aj:Az=1Ay=1

(9) SP(1x 3):1(d2)+1(d4)+1(d6):d?-vr
On=12



00001000000 aji(n—1+4,2)

0000 1000000b:(n—1-2n—1+2)
00001000000 by:@2n—1)—2,n—1+2)
00002000000 ajAz=1Ay=1
00002000000 b,:Az=—1
00002000000 byAz =—1

goo9bb200000bbbuoubbbbbboooobobban

OSP(3x 2):3(d1)+3(d8):d?-c

On=12

00001000000 ap(n—1+2, 4000 bp:(2(n—1)—4, n—1-2)000 co:(n—1+2, n—1—2)
00001000000 a4, 2(n—1)+2)000 bi(n—1-2,2(n—1)+2)000
ciiin—1-2,3(n—1)—4)

00002000000 apcAy=1000 bp:Ax = —-1;Ay=—-1000 cp:Az =1
00002000000 aj:Az=1;Ay=1000 bl:Az=-1000 c:Ay=—1

gol1oogsgbobbogogbobobuooouoooobobuoono

On=12
OSP(1x 2):1(d1)+1(d12):d?-v, CP(2):7, 9
00001000000 bg(n—1-4,n—1-2)
00001000000 ai(n—14+4,n—1+2)
00002000000 by:Az = —1
00002000000 aj:Az=1



b 1nogsgoboboggoobobuooouoooobobuooono

OSP(3x 2):3(d1)+3(d14):d?-c

On=12

00001000000 ag(n—1+2, 4000 by:(2(n—1)—4, n—1-2)000 co:(n—1+2, n—1—2)
00001000000 a):(n—144,4n—1)+2)000 b:2(n—1)—2,4(n—1)+2)000
c:(2(n—1)—=2,5(n—1)—4)

00002000000 ap:Ay=1000 bp:Ax = —-1;Ay=—-1000 cg:Az =1
00002000000 ajAz=1Ay=1000 bj:Az=—-1000 c:Ay =—1
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List 1:cag-3.c

/*x £2.22 x/
/* 2018 Morio Kikuchi x/

#include <windows.h>
#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#include <math.h>

#define VGACOLORS (16+8)

#define GKS GetKeyState

#define ASIZE_MS ((1024x%768)/CPMAX)
#define CPMAX /*3x%//%6%/6

#if CPMAX==6
#define DIV 1
#else
#define DIV O
#endif

#if DIV==0

#define CPHALF CPMAX
#else

#define CPHALF (CPMAX/2)
#endif

#define X0 (350)

#define YO (10)

#define dyMAX 603

#define _6dRow 3

#define RESO /*12x//*x14%//+18%x/12 /* 15 for _6dRow:2 ; bad:10,16,22,28,... */
#define GRPH_O_MAX 10000

#define ICEIL(a,b) (((a)+((b)-1))/(b))

char refill,pauseflag,fieldflag, jmpflag,GRPH;

char charcode,charflag;

int Ca,C1,C2,C3,C4,C5,C7,x[8],y[8],x_[8],y_[8];

int X,Y,X_,Y_,Nx,Ny,Nxp,Nxm,Nyp,Nym;

int algo,combination,drn,ig,PIXSIZE,dy_hex;

int xt,xtm,xtp,yt,_6d,ssize,std_x,std_y,last_x,last_y;
long asize=ASIZE_MS;



long rcount [CPMAX],cnt;

/*unsigned */char **pixel;
int DS[] [2]={{640,480},{640,480},{800,600},{1024,768},{1280,1024},{1600,1200}};
long fp_mem[CPMAX];

char function,usflag;

unsigned char yorn;

int XRESO,YRESO,WB,DX_FRAME,DY_FRAME,DY_CAPTION;
FILE *fp;

typedef struct {int xx,yy,xx_,yy_;} ss;

ss s;ss rtn[CPMAX] [ASIZE_MS];

typedef struct {

unsigned char red,green,blue;} srgb;

srgb irgb[VGACOLORS] ;

typedef struct {

unsigned long back_;int back,fore;} bf;

bf bfset[]={{WHITENESS,15,03},{BLACKNESS,0,15}};

HINSTANCE hinstance;
HWND hwnd;

HDC hdcdisplay,hdctmpl;
HBITMAP hbitmapl;

HPEN hpen;

HBRUSH hbrush;

void closegraph_(void),initpalette(void),BitBlt_full(void),setup(void),
cleardevice_(char,int,int,int,int) ,field(void) ,rectangle_(int,int,int,int),
delay_(long) ,beep(long) ,kbhit_(void) ,restore_3(void),initgraph_return(void),
use_subroop(void) ,keydowns_f2(void) ,bitblt(char,int,int,int,int,int,int),
arrayreset(void) ,fwrite_mem(int),fread_mem(int) ,putpixel_(int,int,int),
check_rcount (void) ;
unsigned char subroop(void);
int initgraph_(void),setup_(void),fourfloor_fiveceil(double) ,random_(int),
getpixel_(int,int,int,int),cag_r(void);
long ftell_mem(int);
double getangle(int,int);

COLORREF PALETTE(int color);
LRESULT CALLBACK wndproc_by_kbhit_(HWND,UINT,WPARAM,LPARAM);
int wndproc_filer (HWND,UINT,WPARAM,LPARAM) ;

int main(int argc,unsigned char **argv)

{



long mytime;

if (arge>1 && stremp(argv[1],"0")==0){
GRPH=0;

if (argc==2) argc=1;else argc=2;

}

else GRPH=1;

WB=1;

refill=1,;

if (initgraph_()==1) return 1;

cleardevice_(1,0,0,XRESO, YRESQ) ;
BitBlt_full();

xt=3*% (RESO-1) ;
_6d=(1+_6dRow) * (RESO-1) ;
yt=_6d+(RESO-1) ;

if (setup_()==1) return 1;

if (arge>1) {time(&mytime) ;srand((unsigned int)mytime);}
else
srand(1);

combination=1;
drn=4;

while(1){

field();

cag_r();

if (refill==0) break;
check_rcount () ;
printf (" \n");

if (refill==0) break;

if (GRPH) {
beep(50) ;

delay_(6000) ;

if (pauseflag==1) {pauseflag=0;use_subroop();}
}/**if (GRPH) **/

if (refill==0) break;

}/**xwhile (1) *x*/

closegraph_Q);



return O;

}/** main *x*/

void 1ls_image(char flag,char *file,int x,int y,int dx,int dy)
{

unsigned long xsize,ysize,size;

unsigned long width,height,imagesize;

unsigned long bits,bytesPerPixel,lineSizeDW,lineSize;
HDC hdce,hdc;

HBITMAP hbitmape;

BITMAPFILEHEADER bfh;

BITMAPINFOHEADER bih;

BYTE *gdata;

FILE *fpo,*fpi;

if (flag<=3){ /* save */
if (flag==0){

}

else if (flag==1){

}

else if (flag==2){

}

else if (flag==3){

}

else return;
if ((fpo=fopen(file,"wb"))==NULL) {printf("Can’t open a file.\n");return;}

width=dx;
height=dy;

bits=/*16%/24/%32%/;

bytesPerPixel=bits/8;
lineSizeDW=bytesPerPixel*width;
lineSizeDW=ICEIL(lineSizeDW,sizeof (long));
lineSize=1lineSizeDW*sizeof (long) ;

imagesize=lineSizex*height;

bfh.bfType=0x4d42; /* "BM" x/
bfh.bfSize=b4+imagesize;

bfh.bfReservedl=0;

bfh.bf0ffBits=54;

bfh.bfReserved2=0;



bih.biSize=40;
bih.biWidth=width;
bih.biHeight=height;
bih.biPlanes=1;
bih.biBitCount=bits;
bih.biCompression=0;
bih.biSizeImage=imagesize;
bih.biXPelsPerMeter=0;
bih.biYPelsPerMeter=0;
bih.biClrUsed=0;
bih.biClrImportant=0;

if (flag<=1)
/*hdce=CreateCompatibleDC(hdctmp2)*/;
else if (flag==2)
hdce=CreateCompatibleDC (hdctmpl) ;

else{

hdc=CreateDC("DISPLAY" ,NULL,NULL,NULL) ;
hdce=CreateCompatibleDC(hdc) ;

}

hbitmape=CreateDIBSection(hdce, (LPBITMAPINFO)&bih,DIB_RGB_COLORS,&gdata,NULL,0) ;
SelectObject (hdce,hbitmape) ;

if (flag<=1)

/*BitBlt (hdce,0,0,dx,dy,hdctmp2,x,y,SRCCOPY) */;
else if (flag==2)

BitBlt (hdce,0,0,dx,dy,hdctmpl,x,y,SRCCOPY) ;
else

BitBlt(hdce,0,0,dx,dy,hdc,x,y,SRCCOPY) ;

size=bih.biSizelmage;

fwrite(&bfh,14,1,fpo);
furite (&bih,40,1,fpo);
fwurite(gdata,size,1,fpo);

fclose(fpo);

if (flag==3) DeleteDC(hdc);

DeleteDC(hdce);

DeleteObject (hbitmape) ;

}

else{ /* load */

if ((fpi=fopen(file,"rb"))==NULL) {printf("Can’t open the file.\n");return;}



fread(&bfh,14,1,fpi);
if (bfh.bfType!=0x4d42) {fclose(fpi);printf("Not BM.\n");return;}
fread(&bih,40,1,fpi);

fseek(fpi,bfh.bf0ffBits,0);
size=bih.biSizeImage;
gdata=(BYTE *)malloc(size);
fread(gdata,size,1,fpi);

/*StretchDIBits (hdctmp2,x,y,bih.biWidth,bih.biHeight,0,0,bih.biWidth,bih.biHeight,
gdata, (LPBITMAPINFO)&bih,DIB_RGB_COLORS,SRCCOPY) ; */

fclose(fpi);
free(gdata);
}

}/*x 1ls_image *x*/

void fprintf_(char *str,int v2,int v3,int v4,int v5,int v6)
{

FILE *fp;

fp=fopen("cpage.bin","ab");

fprintf (fp," %s %d %d %d %d %d\n",str,v2,v3,v4,v5,v6);
fclose(fp);

}/*x fprintf_ *x*/

void use_subroop(void)
{

char function_old,charflag_old;
usflag=1;

function_old=function;function=2;
charflag_old=charflag;

yorn=subroop() ;
function=function_old;

charflag=charflag_old;

}/** use_subroop **/



unsigned char subroop(void)
{
charflag=1;

while(1){
kbhit_Q);

if (charflag==0) return charcode;

3

}/** subroop *x*/

void keydowns_f2(void)

{
int dy;

if (GKS(VK_ESCAPE)<0 || GKS(VK_PAUSE)<0) charflag=0;
else if(GKS(’S’)<0){
dy=Y0+(yt+1/*1.7%/)*(sqrt (3)/2) *PIXSIZE+10;
1ls_image(2,"ss.bmp",0,0,XRESO, /*YRESO*/dy) ;
/*printf (" %d\n",dy) ;*/

beep (300) ;

}

}/** keydowns_f2 **/

void restore_in_PAINT (void)

{
ValidateRect (hwnd,NULL) ;

bitblt(1,0,0,XRESO,YRES0,0,0);
}/** restore_in_PAINT x*x*/

void setup(void)

{
XRES0=1024-4; YRESO=768-24%2;
}/** setup **/

int setup_(void)
{
int i,dy;

if (_6dRow<1) return 1;

PIXSIZE=15;



dy=YO0+(yt+1/%1.7%/)*(sqrt (3)/2) *PIXSIZE+10;

if (dy>dyMAX){

while(1){

PIXSIZE--;
dy=YO+(yt+1/%1.7%/)*(sqrt (3) /2) *PIXSIZE+10;
if (dy<=603) break;

}

}

if (PIXSIZE<4) PIXSIZE=4;

dy=get_dy(1,1)-get_dy(0,0);
dy_hex=ff_fc(dy/3.);

pixel=(/*unsigned */char **)malloc(sizeof(/*unsigned */char *)*XRESO);
if (pixel==NULL){

DeleteDC(hdctmpl) ;

DeleteObject (hbitmapl);

initgraph_return() ;return 1;}

i=0;
while(1){
pixel[i]=(/*unsigned */char *)malloc(sizeof (/*unsigned */char)*YRESO) ;

if (pixel [i]==NULL){

while(1){

i--;

if (i<0) break;
free(pixell[i]);

}

free(pixel);
DeleteDC(hdctmpl) ;
DeleteObject (hbitmapl);
initgraph_return() ;return 1;}

i++;

if (i==XRES0O) break;
}

return O;

}/ xx setup_ *x/

int initgraph_(void)
{



int i,width,height;
WNDCLASS wndclass;

setup();

wndclass.hInstance =hinstance;
wndclass.lpszClassName="CAGCLASS";
wndclass.lpszMenuName =NULL;

wndclass.lpfnWndProc =wndproc_by_kbhit_;

wndclass.style =0;
wndclass.hIcon =LoadIcon(hinstance, "MYICON") ;
wndclass.hCursor =LoadCursor (NULL, IDC_ARRQOW) ;

wndclass.cbClsExtra =0;

wndclass.cbWndExtra =0;

if (WB==0)
wndclass.hbrBackground=GetStockObject (WHITE_BRUSH) ;
else
wndclass.hbrBackground=GetStockObject (BLACK_BRUSH) ;

if (RegisterClass(&wndclass)==0) return 1;

hwnd=CreateWindow ("CAGCLASS"," CAG",
/*WS_POPUP, */
WS_OVERLAPPED | WS_CAPTION | WS_SYSMENU | WS_MINIMIZEBOX,
0,0,XRESO+DX_FRAME, YRESO+DY_CAPTION+DY_FRAME,
NULL,NULL,hinstance,NULL) ;

if (hwnd==NULL) {MessageBox(NULL, "Memory space is not left.","CAG",MB_OK);return 1;}

SetWindowPos (hwnd ,HWND_TOP,0,0,0,0,SWP_NOMOVE | SWP_NOSIZE);
ShowWindow (hwnd , SW_SHOWDEFAULT) ;

/*hdcdisplay=BeginPaint (hwnd,&paintstruct) ;*/
hdcdisplay=GetDC(hwnd) ;

hbitmapl=CreateCompatibleBitmap(hdcdisplay,XRESO, YRESO) ;
hdctmpl=CreateCompatibleDC(hdcdisplay); /* text, dialog, menu */
SelectObject (hdctmpl,hbitmapl) ;

SetBkMode (hdcdisplay, TRANSPARENT) ;

SetBkMode (hdctmpl, TRANSPARENT) ;

initpalette();

SetBkColor (hdcdisplay,PALETTE (bfset [WB] .back)) ;
SetBkColor (hdctmpl ,PALETTE (bfset [WB] .back)) ;

return O;



}/** initgraph_ **/

void initgraph_return(void)

{

/*EndPaint (hwnd,&paintstruct) ;*/
ReleaseDC(hwnd,hdcdisplay) ;

DestroyWindow (hwnd) ;
/*UnregisterClass ("CAGCLASS" ,hinstance) ;*/

MessageBox (NULL, "Memory space is not left.","CAG",MB_0K);
}/** initgraph_return *x/

void closegraph_(void)
{

int 1i;

i=0;

while(1){
free(pixel[il);
i++;
if (i==XRES0O) break;
}

free(pixel);

DeleteDC(hdctmpl) ;
DeleteObject (hbitmapl) ;

/*EndPaint (hwnd,&paintstruct) ;*/
ReleaseDC(hwnd,hdcdisplay) ;
DestroyWindow(hwnd) ;
/*UnregisterClass("CAGCLASS" ,hinstance) ;*/
}/** closegraph_ *x*/

void initpalette(void)
{

int 1i;
irgb[0] .red=0;irgb[0] .green=0;irgb[0] .blue=0;

irgb[9] .red=0;irgb[9] .green=0;irgb[9] .blue=255; /* blue */
irgb[10] .red=0;irgb[10] .green=255;irgh[10] .blue=0; /* green */
irgb[11] .red=0;irgb[11] .green=255;irgb[11] .blue=255; /* cyan */
irgb[12] .red=255;irgb[12] .green=0;irgb[12] .blue=0; /* red */



irgb[13] .red=255;irgb[13] .green=0;irgb[13] .blue=255; /* magenta */
irgb[14] .red=255;irgb[14] .green=255;irgb[14] .blue=0; /* yellow */

irgb[15] .red=255;irgb[15] . green=255;1irgb[15] .blue=255;

for(i=1;i<7;i++){ /¥ 1 -> 6 %/
if (irgb[i+8] .red==255)

irgb[i] .red=127+64;else irgb[i].red=0;

if (irgb[i+8] .green==255)

irgb[i] .green=127+64;else irgb[i].green=0;

if (irgb[i+8] .blue==255)

irgb[i] .blue=127+64;else irgb[i].blue=0;

}

for(i=7;i<9;i++){ /* T, 8 %/
irgb[i] .red=127+32%(8-1);

irgb[i] .green=irgb[i] .red;

irgb[i] .blue=irgb[i] .red;

}

for(i=16;i<16+8;i++){ /* 16+8 colors */
irgb[i] .red=255%(8.-(i-16))/9;

irgb[i] .green=irgb[i] .red;

irgb[i] .blue=irgb[i] .red;

}

}/*x initpalette *x*/

void BitBlt_full(void)

{
bitblt(1,0,0,XRESO,YRESO,0,0);
}/*x BitBlt_full *x*/

void bitblt(char flag,int x,int y,int xsize,int ysize,int x_,int y_)
{
BitBlt (hdcdisplay,x_,y_,xsize,ysize,
hdctmpl,x,y,SRCCOPY) ;
}/** bitblt *x*/

void cleardevice_(char flag,int x,int y,int xsize,int ysize)
{

PatBlt (hdctmpl,x,y,xsize,ysize,bfset [WB].back_);

}/** cleardevice_ **/



COLORREF PALETTE(int color)

{
return RGB(irgbl[color].red,irgb[color].green,irgb[color].blue);

}/** PALETTE *x/

void kbhit_(void)
{
MSG msg;

if (PeekMessage (&msg,NULL,0,0,PM_REMOVE) ){
TranslateMessage (&msg) ;

DispatchMessage (&msg) ;

+
}/**x kbhit_ */

LRESULT CALLBACK wndproc_by_kbhit_(HWND hwnd,UINT umsg,WPARAM wparam,LPARAM lparam)
{

if (wndproc_filer (hwnd,umsg,wparam,lparam) !=0) return 1;

return DefWindowProc (hwnd,umsg,wparam,lparam);
}/** wndproc_by_kbhit_ xx*/

int wndproc_filer (HWND hwnd,UINT umsg,WPARAM wparam,LPARAM lparam)

if (umsg==WM_KEYDOWN){
[FFFF KRR RR Rk MENU KeYAOWNS —>  skskokskskokkskokkkokdkokskokokskokkkokkkokokok /

[RFFFRR AR AR RK kK <= MENU KEYAOWNS *kkkkskkkskokkkokkkokkkkokkkokkkokkk /

[RFFFRK AR RR KRRk Rk Rk dialog keydowns —> kkkskokkskokkskkkkokkkskokkkokkkokkkokok /

[FRFFE kKRR Rk Rk Rk kxR Rk ok <= dialog KeydOWns kkskkskskkskkskskkskkkkkkkkokkkkkokkk /

if (function==2){
keydowns_£2() ;

return 1;

3

if (usflag==1) usflag=0;

if (GKS(VK_ESCAPE)<0 || GKS(VK_PAUSE)<0) refill=0;
else if (GKS(VK_SHIFT)<0) pauseflag=1;

return 1;



}/*xelse if (umsg)**/

else if (umsg==WM_SYSKEYDOWN){
}/*xelse if (umsg)**/

else if (umsg==WM_CLOSE){

if (function==2) charflag=0;
else refill=0;

return 1;

}/*xelse if (umsg)**/
else if (umsg==WM_PAINT){
restore_in_PAINT();

return 1;
}/*xelse if (umsg)**/
else{}

return O;
}/*x wndproc_filer *x*/

void delay_(long millisecond)
{

long oldtime,nowtime,dtime;
double i=CLOCKS_PER_SEC,j;

j=millisecond;
millisecond=j*(i1/1000.);
oldtime=clock();

while (1){

kbhit_();

if (pauseflag==1 && refill==0) {pauseflag=0;refill=1;break;}
if (refill==0) break;

nowtime=clock() ;dtime=nowtime-oldtime;
if (dtime>=millisecond) break;

if (dtime<0) break;

}

}/*x delay_ *x/

void beep(long millisecond)

{
Beep(888,millisecond) ;
}/** beep *x/



int fourfloor_fiveceil(double val_d)

{

int val_i,val;

val_i=floor(val_d);
val=(val_d-val_i<0.5)7val_i:val_i+1;

return val;
}/** fourfloor_fiveceil *%*/

int ff_fc(double wval_d)
{

return fourfloor_fiveceil(val_d);
}/*x ff_fc *x/

void arrayreset(void)

{

int 1i,j;

i=0;

while(1){

J=0;

while(1){

pixel[i] [j1=0;

jtts

if (j==YRESO) break;
}

i++;

if (i==XRES0O) break;
}

}/** arrayreset **/

int get_dx(int nx,int ny)
{

int dx;
dx=ff_fc(X0+nx*1.0*PIXSIZE-ny*0.5%PIXSIZE) ;

return dx;
}/*x get_dx *x/



int get_dy(int nx,int ny)
{
int dy;

dy=£ff_fc(YO+ny*(sqrt(3)/2)*PIXSIZE);

return dy;
}/*x get_dy *x/

int putpixel(int nx,int ny,int pcolor)
{

int i,dx,dy;

POINT vertex[7];

if (nx<0 || nx>3*(RESO-1)) return 0;

if (nx<1*(RESO-1) && ny<1*(RESO-1)) return O;
if (ny<nx-(RESO-1) && ny<1*(RES0-1)) return O;
if (ny>nx+_6dRow* (RESO-1) && ny>_6d) return O;
if (nx>2*(RESO-1) && ny>_6d) return O;

if (GRPH==0) goto end;

dx=get_dx(nx,ny) ;
dy=get_dy (nx,ny) ;

vertex [0] .x=dx; vertex[0] .y=dy;
vertex[2] .x=get_dx(nx+1,ny+0) ;vertex[2] .y=get_dy(nx+1,ny+0) ;
vertex[4] .x=get_dx(nx+1,ny+1) ;vertex[4] .y=get_dy(nx+1,ny+1);

vertex[1] .x=vertex[4] .x ;vertex[1] .y=vertex[0] .y-dy_hex;
vertex [3] .x=vertex[2] .x ;vertex [3] .y=vertex[4] .y-dy_hex;
vertex[5] .x=vertex[0] .x ;vertex [5] .y=vertex[4] .y-dy_hex;

vertex[6] .x=vertex[0] .x;

vertex [6] .y=vertex[0] .y;

if (pcolor==15)
hpen=CreatePen(PS_SOLID,1,PALETTE(9));
else
hpen=CreatePen(PS_SOLID,1,PALETTE(15));

/*1f (nx==0 || ny==0 || nx==RES0O-1 || ny==RES0-1) pcolor=12;%/
hbrush=CreateSolidBrush (PALETTE(pcolor));



SelectObject (hdcdisplay,hpen) ;
SelectObject (hdcdisplay,hbrush);

Polyline(hdcdisplay,vertex,6+1);
Polygon(hdcdisplay,vertex,6);

SelectObject (hdctmpl,hpen);
SelectObject (hdctmpl,hbrush);

Polyline(hdctmpl,vertex,6+1);
Polygon(hdctmpl,vertex,6);

DeleteObject (hbrush);
DeleteObject (hpen);

end:

pixel[nx] [ny]l=pcolor;

return O;
}/** putpixel *x*/

void check_rcount(void)
{
int 1i;

long vall[2];

if (GRPH>0) {

for(i=0;i<CPMAX;i++)

printf (" %1d %ld\n",cnt,rcount[i]);

}

elseq{

if (_6dRow%2!=0 || CPMAX==3){

val [0]=rcount [0];

for(i=1;i<CPMAX;i++){

if (rcount[i] !'=val[0]) {beep(1000);refill=0;break;}
}

if (refill==0)

printf (" %1d %1ld %d:%ld\n",cnt,val[0],i,rcount[i]);
else

printf (" %1d %ld\n",cnt,val([0]);

}/**xif (_6dRow, CPMAX)*x*/

elseq{

val[0]=rcount [0];

for(i=1;i<CPHALF;i++){



if (rcount[i] !'=val[0]) {beep(1000);refill=0;break;}
}

if(refill){

val [1]=rcount [CPHALF] ;

for (i=CPHALF+1;i<CPMAX;i++){

if (rcount[i] !'=val[1]) {beep(1000);refill=0;break;}
}

if(refill)

printf (" %1d %1d %ld\n",cnt,val[0],val[1]);

else

printf (" %1d 1st:%1ld 2nd:%1d %d:%1ld\n",cnt,val[0],val[1],i,rcount[i]);
}/x*xif (refill) *x*/

elseq{

printf (" %1d 1st:%1d %d:%1ld\n",cnt,vall[0],i,rcount([i]);
}/xxelse(refill)xx/

}/**else(_6dRow, CPMAX)x*x*/

}

if (GRPH==0 && cnt==GRPH_0_MAX) {beep(100);refill=0;}
}/*x check_rcount **/

void field_rect(int x,int y,int dx,int dy)
{

int 1i,j;
fieldflag=1;
for(j=y;j<y+dy;j++)
for(i=x;i<x+dx;i++){
putpixel_(i,j,15);

3

fieldflag=0;
}/*x field_rect *x*/

void field_trian(int lr,int x,int y)
{
int m,n;

fieldflag=1;

for (m=0;m<RESO;m++)



for (n=0;n<RESO;n++){

if (1r==0) {if(m>=n) putpixel_(x+n,y+m,15);}
else {if (m<=n) putpixel_(x+n,y+m,15);}
}

fieldflag=0;
}/*x field_trian *x*/

void field(void)

{
field_rect(0,RES0-1,3%(RESO-1)+1,_6dRow* (RESO-1)+1);
field_trian(0,RES0-1,0);

field_trian(1,RESO-1,_6d);

}/*xx field *x/

void putpixel_(int nx,int ny,int pcolor)
{

char flag;

int tmp,dlt;

putpixel (nx,ny,pcolor);
if(fieldflag) return;
rcount [ig]++;

/*return;*/

if ((nx==RES0-1 || nx==2%(RES0-1)) && ny==RES0-1){

/* 2, 4 */

}

else if ((nx==RES0-1 || nx==2*(RES0-1)) && ny==_6d4){

/x 11, 13 %/

}

else if ((nx==RESO-1 && ny==0) || ((nx==0 || nx==xt) && ny==RES0-1)){
/* 1;3;5 */

putpixel (RESO-1,0,pcolor);

putpixel (0,RESO-1,pcolor);

putpixel (xt,RESO-1,pcolor);

}

else if ((nx==2*%(RES0-1) && ny==yt) || ((nx==0 || nx==xt) && ny==_64)){
/* 10;12;14 *x/

putpixel (2% (RESO-1),yt,pcolor);

putpixel(0,_6d,pcolor);

putpixel (xt,_6d,pcolor);

}

else if(/*(nx==0 || nx==xt) && ny==2x(RES0-1)*/0){



/* 659 */
putpixel (0,2*(RESO-1) ,pcolor);
putpixel (xt,2*(RES0O-1) ,pcolor);

}

elseq{

if ((nx==0 || nx==xt) && (ny>=RESO && ny<=_6d-1)) flag=1; /* 23, 25, 24, 26 */
else if (nx==RES0-1 && (ny>=1 && ny<=RES0-2)) flag=2; /* 16 %/

else if ((nx>=1 && nx<=RES0-2) && ny==RES0-1) flag=2; /* 15 %/

else if ((nx>=2*RES0-1 && nx<=xt-1) && ny==_6d) flag=3; /* 22 x/
else if (nx==2*%(RESO-1) && (ny>=_6d+1 && ny<=yt-1)) flag=3; /x 21 %/
else if ((nx>=RESO && nx<=2+RES0-3) && ny==nx-(RES0-1)) flag=4; /*x 17 %/

else if ((nx>=2*RESO-1 && nx<=xt-1) && ny==RES0-1) flag=5; /* 18 %/

else if ((nx>=RESO && nx<=2+RES0-3) && ny==nx+_6dRow* (RES0-1)) flag=6; /* 20 */
else if ((nx>=1 && nx<=RES0-2) && ny==_6d) flag=7; /* 19 %/

else flag=-1,

if (flag==0){

}

else if(flag>0){

if (flag==1){

nx=xt-nx;

}

else if (flag==2){

tmp=nx;nx=ny,;ny=tmp,

}

else if(flag==3){

tmp=nx;nx=ny;ny=tmp;
nx-=(_6dRow-1) * (RESO-1) ;ny+=(_6dRow-1) * (RES0-1) ;
b

else if(flag==4){

nx=4* (RESO-1) -nx;ny=RES0-1;

}

else if (flag==5){

d1t=3*(RES0-1) -nx;nx=RES0-1+d1t;ny=dlt;
}

else if(flag==6){

nx=2% (RESO-1) -nx;ny=_6d;

}

else if (flag==7){
d1t=RESO-1-nx;nx=RESO-1+dlt;ny=_6d+dlt;
}

putpixel (nx,ny,pcolor);
}

}
}/** putpixel_ *x/



void putpixel_2(int nx,int ny,int pcolor)
{

char flag;

int tmp,dlt;

X_=nx;Y_=ny;

if ((nx==RESO-1 || nx==2*(RES0-1)) && ny==RES0-1){

/* 2, 4 %/

}

else if ((nx==RESO-1 || nx==2%(RES0-1)) && ny==_6d){

/x 11, 13 */

}

else if ((nx==RES0-1 && ny==0) || ((nx==0 || nx==xt) && ny==RES0-1)){
/* 1;3;5 */

}

else if ((nx==2*%(RES0-1) && ny==yt) || ((nx==0 || nx==xt) && ny==_6d4)){
/* 10;12;14 */

}

else if(/*(nx==0 || nx==xt) && ny==2x(RES0-1)*/0){

/* 659 */

}

else{

if ((nx==0 || nx==xt) && (ny>=RESO && ny<=_6d-1)) flag=1; /% 23, 25, 24, 26 */
else if (nx==RES0-1 && (ny>=1 && ny<=RES0-2)) flag=2; /* 16 */

else if ((nx>=1 && nx<=RES0-2) && ny==RES0-1) flag=2; /* 15 %/

else if ((nx>=2*RES0-1 && nx<=xt-1) && ny==_6d) flag=3; /* 22 x/
else if (nx==2*%(RESO-1) && (ny>=_6d+1 && ny<=yt-1)) flag=3; /* 21 %/
else if ((nx>=RESO && nx<=2+RES0-3) && ny==nx-(RES0-1)) flag=4; /*x 17 %/

else if ((nx>=2+RESO-1 && nx<=xt-1) && ny==RES0-1) flag=5; /* 18 %/
else if ((nx>=RESO && nx<=2+RES0-3) && ny==nx+_6dRow* (RES0-1)) flag=6; /* 20 */
else if ((nx>=1 && nx<=RES0-2) && ny==_6d) flag=7; /x 19 %/

else flag=-1;

if (flag==0){

X

else if (flag>0){

if (flag==1){
nx=xt-nx;

X

else if (flag==2){
tmp=nx;nx=ny,;ny=tmp,
X

else if(flag==3){



tmp=nx;nx=ny,;ny=tmp,
nx-=(_6dRow-1)*(RESO-1) ;ny+=(_6dRow-1) * (RES0-1) ;

3

else

if (flag==4){

nx=4* (RESO-1) -nx;ny=RES0-1;

¥

else

if (flag==5){

d1t=3*(RESO-1) -nx;nx=RESO-1+d1lt;ny=dlt;

3

else

if (flag==6){

nx=2% (RESO-1) -nx;ny=_6d;

3

else

if (flag==7){

d1t=RESO-1-nx;nx=RESO-1+dlt;ny=_6d+dlt;

3

X_=nx;Y_=ny;

}
b

}/** putpixel_2 *x*/

/* Figure 7 */
int getpixel_(int x,int y,int nx,int ny)

{

int flag;

int x_,y_,dlt;

/*if (nx<0 || nx>3*(RESO-1)) return O;

if (nx<1*(RESO-1) && ny<1*(RESO-1)) return O;
if (ny<nx-(RESO-1) && ny<1*(RESO0-1)) return O;
if (ny>nx+_6dRow* (RESO-1) && ny>_6d) return O;
if (nx>2*%(RESO-1) && ny>_6d) return O;*/

if (x=

else
else
else
else

else
else
else
else
else

=RESO-1 && y==0) flag=3;

if (x==0 && y==RES0-1) flag=1;

if (x==RES0-1 && y==RES0-1) flag=2;

if (x==2% (RES0-1) && y==RES0-1) flag=4;

if (x==xt && y==RES0-1) flag=5;
/*else if (x==0 && y==2*(RES0-1)) flag=6;

if (x==xt && y==2*(RES0-1)) flag=9;x*/

if (x==0 && y==_64) flag=10;

if (x==RES0-1 && y==_6d) flag=11;

if (x==2*(RES0-1) && y==_6d) flag=13;

if (x==xt && y==_6d) flag=14;

if (x==2%(RES0-1) && y==yt) flag=12;

else



else if ((x>=1 && x<=RES0-2) && y==RES0-1) flag=15;

else if(x==RESO-1 && (y>=1 && y<=RES0-2)) flag=16;
else if ((x>=RESO && x<=2*RES0-3) && y==x-(RES0-1)) flag=17;
else if ((x>=2%RES0O-1 && x<=xt-1) && y==RES0-1) flag=18;
else if (x==0 && (y>=RESO && y<=_6d4-1)) flag=23;
else if (x==xt && (y>=RESO && y<=_6d-1)) flag=25;
else if ((x>=1 && x<=RES0-2) && y==_6d) flag=19;

else if ((x>=2*RESO-1 && x<=xt-1) && y==_6d) flag=22;

else if ((x>=RESO && x<=2+RES0-3) && y==x+_6dRow*(RES0-1)) flag=20;
else if (x==2%(RESO-1) && (y>=_6d+1 && y<=yt-1)) flag=21;
else flag=0;

X=nx;Y=ny,
jmpflag=0;
/*goto end;*/

if (flag==2){ /* 2 */

if (nx<1*(RESO-1) && ny<1*(RESO-1)) return O;
}

else if(flag==4){ /*x 4 %/

if (ny<nx-(RESO-1) && ny<1*(RES0-1)) return O;
}

else if(flag==11){ /* 11 %/

if (ny>nx+_6dRow* (RESO-1) && ny>_6d) return O;
}

else if(flag==13){ /* 13 */

if (nx>2*(RESO-1) && ny>_6d) return O;

}

else if(flag==1){ /x 1 %/

if (nx==x && ny==y-1) {X=RESO;Y=1;jmpflag=2;}
else if (nx<0 || ny<RESO-1) return O;

else if(flag==3){ /* 3 */

if (nx==x+1 && ny==y) {X=xt;Y=RESO;jmpflag=4;}
else if (nx==x && ny==y-1) {X=1;Y=RESO;jmpflag=2;}
else if (nx<RESO-1 || ny<nx-(RES0-1)) return O;
else if(flag==5){ /* 5 */

if (nx==x+1 && ny==y+1) {X=1;Y=RESO;jmpflag=1;}

else if (nx==x+1 && ny==y) {X=1;Y=RES0-1;jmpflag=1;}
else if (nx>xt || ny<RESO-1) return O;



else if(flag==10){ /* 10 x/

if (nx==x-1 && ny==y-1) {X=xt-1;Y=_6d-1;jmpflag=1;}
else if (nx==x-1 && ny==y) {X=xt-1;Y=_6d; jmpflag=1;}
else if(nx<0 || ny>_6d) return O;
else if (flag==12){ /* 12 %/

if (nx==x-1 && ny==y) {X=0;Y=_6d-1;jmpflag=6;}
else if (nx==x && ny==y+1) {X=xt-1;Y=_6d-1;jmpflag=3;}
else if (nx>2*(RESO-1) || ny>nx+_6dRow*(RES0-1)) return O;
else if(flag==14){ /* 14 %/

if (nx==x && ny==y+1) {X=2%RES0-3;Y=yt-1;jmpflag=3;}
else if(nx>xt || ny>_6d) return O;
}
else if(flag==6 || flag==23 || flag==24){ /* 6, 23, 24 */
if (nx==-1) {X=xt-1;Y=ny; jmpflag=1;}
}
else if(flag==9 || flag==25 || flag==26){ /* 9, 25, 26 */
if (nx==xt+1) {X=1;Y=ny; jmpflag=1;}
}
else if(flag==15){ /* 15 */

if (nx==x-1 && ny==RES0-2) {X=RESO;Y=x;jmpflag=2;}
else if (nx==x && ny==RES0-2) {X=RESO;Y=x+1;jmpflag=2;}

else if(flag==16){ /* 16 */

if (nx==RES0-2 && ny==y-1) {X=y;Y=RESO;jmpflag=2;}
else if (nx==RES0-2 && ny==y) {X=y+1;Y=RESO; jmpflag=2;}

else if(flag==22){ /* 22 */

if (nx==x && ny==y+1) {X=2+#RES0-3;Y=x+(_6dRow-1)*(RES0-1)-1; jmpflag=3;}
else if (nx==x+1 && ny==y+1)  {X=2*%RES0-3;Y=x+(_6dRow-1)*(RESO-1);jmpflag=3;}

else if (flag==21){ /* 21 %/

if (nx==2%RES0-1 && ny==y+1) {X=y-(_6dRow-1)*(RES0-1);Y=_6d-1;jmpflag=3;}
else if (nx==2+RESO0-1 && ny==y) {X=y-(_6dRow-1)*(RES0-1)-1;Y=_6d-1;jmpflag=3;}

else if(flag==17){ /* 17 %/



x_=4*(RESO-1)-x;y_=RES0-1;

if (nx==x+1 && ny==y) {X=x_;Y=y_+1;jmpflag=4;}
else if (nx==x && ny==y-1) {X=x_+1;Y=y_+1;jmpflag=4;}
}
else if (flag==18){ /* 18 */

d1t=3#(RES0-1)-x;x_=RESO-1+dlt;y_=dlt;

if (nx==x && ny==y-1) {X=x_-1;Y=y_;jmpflag=5;}
else if (nx==x-1 && ny==y-1) {X=x_;Y=y_+1;jmpflag=5;}
}
else if(flag==20){ /* 20 */

x_=2*%(RESO-1)-x;y_=_6d;
if (nx==x && ny==y+1) {X=x_-1;Y=y_-1;jmpflag=6;}
else if (nx==x-1 && ny==y) {X=x_;Y=y_-1;jmpflag=6;}
}
#if 1
else if (flag==19){ /* 19 %/

d1t=RESO-1-x;x_=RESO-1+dlt;y_=_6d+dlt;

if (nx==x && ny==y+1) {X=x_+1;Y=y_; jmpflag=7;}
else if (nx==x+1 && ny==y+1) {X=x_;Y=y_-1;jmpflag=7;}
}
#endif

end:

return pixel[X][Y];

}/** getpixel_ *x/

#if O

/* Figure 4 x/

int getpixel_(int x,int y,int nx,int ny)
{

int flag;

/*1if (nx<0 || ny<0 || nx>4*(RESO-1) || ny>2*(RESO-1)) return 0;*/

if (x==0 && y==0) flag=1;
else if (x==RESO-1 && y==0) flag=2;
else if (x==xtm && y==0) flag=3;
else if (x==3%(RES0-1) && y==0) flag=4;
else if (x==xt && y==0) flag=5;
/*else if(x==0 && y==RES0-1) flag=6;
else if (x==xt && y==RES0-1) flag=10;*/
else if (x==0 && y==yt) flag=11;

else if (x==RESO-1 && y==yt) flag=12;



else if (x==xtm && y==yt) flag=13;
else if (x==3%(RESO-1) && y==yt) flag=14;
else if (x==xt && y==yt) flag=15;

else if ((x>=1 && x<=xtm-1) && y==0) flag=16;
else if ((x>=xtm+l && x<=xt-1) && y==0) £flag=18;
else if ((x>=1 && x<=xtm-1) && y==yt) flag=20;
else if ((x>=xtm+1l && x<=xt-1) && y==yt) flag=22;

else if (x==0 && (y>=1 && y<=yt-1)) flag=24;
else if (x==xt && (y>=1 && y<=yt-1)) flag=26;
else flag=0;

X=nx;Y=ny;

jmpflag=0;

/*goto end;*/
if (flag==1){ /* 1 */

if (nx==x && ny==y-1) {X=xtm;Y=1;jmpflag=1;}
else if (nx==x-1 && ny==y-1) {X=xtm+1;Y=1;jmpflag=1;}
else if (nx==x-1 && ny==y) {X=xtm+1;Y=0;jmpflag=1;}

else if(flag==3){ /* 3 */

if (nx==x && ny==y-1) {X=xt;Y=1;jmpflag=2;}
else if (nx==x-1 && ny==y-1) {X=1;Y=1;jmpflag=1;}

else if(flag==5){ /* 5 */

if (nx==x+1 && ny==y+1) {X=1;Y=1;jmpflag=3;}
else if (nx==x+1 && ny==y) {X=1;Y=0;jmpflag=3;}
else if (nx==x && ny==y-1) {X=xtm;Y=1;jmpflag=2;}
else if (nx==x-1 && ny==y-1) {X=xtm+1;Y=1;jmpflag=2;}
}
else if(flag==2 || flag==4){ /* 2, 4 */
if (ny<0) return O;
}
else if(flag==6){ /* 6 */

if (nx==x-1 && ny==y-1) {X=xt-1;Y=/+RES0-2%//*y-1x/ny; jmpflag=3;}
else if (nx==x-1 && ny==y) {X=xt-1;Y=/*RES0-1%//*y*/ny; jmpflag=3;}

else if (flag==10){ /* 10 */

if (nx==x+1 && ny==y+1) {X=1,;Y=/*RESO*//*y+1%/ny; jmpflag=3;}
else if (nx==x+1 && ny==y) {X=1,;Y=/*RESO-1%//*y*/ny; jmpflag=3;}



else if(flag==11){ /* 11 */

if (nx==x-1 && ny==y-1) {X=xt-1;Y=yt-1;jmpflag=3;}
else if (nx==x-1 && ny==y) {X=xt-1;Y=yt;jmpflag=3;}
else if (nx==x && ny==y+1) {X=xtm;Y=yt-1;jmpflag=1;}
else if (nx==x+1 && ny==y+1) {X=xtm-1;Y=yt-1;jmpflag=1;}

else if(flag==13){ /* 13 %/

if (nx==x && ny==y+1) {X=0;Y=yt-1;jmpflag=1;}
else if (nx==x+1 && ny==y+1) {X=xt-1;Y=yt-1;jmpflag=2;}

else if(flag==15){ /* 15 %/

if (nx==x && ny==y+1) {X=xtm;Y=yt-1;jmpflag=2;}
else if (nx==x+1 && ny==y+1) {X=xtm-1;Y=yt-1;jmpflag=2;}
else if (nx==x+1 && ny==y) {X=1;Y=yt;jmpflag=3;}
}
else if (flag==12 || flag==14){ /* 12, 14 */
if (ny>yt) return O;
}
else if (flag==16){ /* 16, 17 %/
if (ny==-1) {X=xtm-nx;Y=1;jmpflag=1;}
}
else if(flag==18){ /* 18, 19 */
if (ny==-1) {X=xtp-nx;Y=1;jmpflag=2;}
}
else if (flag==20){ /* 20, 21 %/
if (ny==yt+1) {X=xtm-nx;Y=yt-1;jmpflag=1;}
}
else if(flag==22){ /* 22, 23 %/
if (ny==yt+1) {X=xtp-nx;Y=yt-1;jmpflag=2;}
}
else if(flag==24){ /* 24, 25, 6 */
if (nx==-1) {X=xt-1;Y=ny; jmpflag=3;}
}
else if(flag==26){ /*x 26, 27, 10 */
if (nx==xt+1) {X=1;Y=ny;jmpflag=3;}
}

end:

return pixel[X] [Y];
}/** getpixel_ **x/
#endif



int random_(int n)

{

int val;
val=(int) ((rand () /(RAND_MAX+1.))*n) ;

return val;

}/** random_ **/

long ftell _mem(int i)
{

return fp_mem[i];
}/** ftell_mem *x/

void fwrite_mem(int i)

{

rtonl[i] [fp_mem[i]]=s;

fp_mem[i]++;if (fp_mem[i]>asize-1) refill=0;
}/*x furite_mem *x*/

void fread_mem(int i)

{

fp_mem[i]--;if (fp_mem[i]<0) fp_mem[i]=0;
s=rtn[i] [fp_mem[i]];

}/*x fread_mem *x*/

double getangle(int next_x,int next_y)
{

char sign;

long product,pl,p2;

double val;

if (next_x==last_x && next_y==last_y) {beep(10000);refill=0;return 0;}

product=(next_x-std_x)*(std_y-last_y)-(next_y-std_y)*(std_x-last_x);
if (product==0) sign=0;

else if (product>0) sign=1;

else sign=-1;

if (sign==0) return O;
elseq{



product=(next_x-std_x)*(std_x-last_x)+(next_y-std_y)*(std_y-last_y);
pl=(next_x-std_x)*(next_x-std_x)+(next_y-std_y)*(next_y-std_y);
p2=(std_x-last_x)*(std_x-last_x)+(std_y-last_y)*(std_y-last_y);
val=(double)product/(sqrt((double)pl)*sqrt ((double)p2));

if(val>1) val=1;
else if(val<-1) val=-1;

return sign*acos(val);

}
}/** getangle *x*/

void mod_XY(int flag)
{

if (flag!=1) {putpixel_2(Nxp,Ny,0);x_[1]1=X_;y_[11=Y_;}
if(flag!=5) {putpixel_2(Nxp,Nyp,0);x_[5]=X_;y_[6]=Y_;%}
if (flag!=2) {putpixel_2(Nx,Nyp,0);x_[2]=X_;y_[2]=Y_;}
if (flag!=3) {putpixel_2(Nxm,Ny,0);x_[3]=X_;y_[31=Y_;}
if (flag!=7) {putpixel_2(Nxm,Nym,0);x_[71=X_;y_[7]1=Y_;}
if (flag!=4) {putpixel_2(Nx,Nym,0);x_[4]=X_;y_[4]=Y_;}

}/** mod_XY *x/

int nv(int flag,int cc,int plc)

{

int order;

if(0) {if(cc==Ca) return 0O;else return 1;}

order=1;

while(1){
if (flag==0){ /* for CW =*/
if (ple==1){
if (order==1){
mod_XY(5);

if (C1==Ca) {if(x_[1]!=x[5]
else if(order==2){

if (C4==Ca) {if (x_[4]!=x[5]
else if (order==3){

if (C7==Ca) {if(x_[7]!=x[5]
else if (order==4){

if (C3==Ca) {if(x_[3]!=x[5]
else if(order==5){

if (C2==Ca) {if(x_[2]!=x[5]

y_[11!=y[5])
y_[4]'=y[5])
y_[71'=y[5])
y_[3]1!=y[5])

y_[21'=y[5])

return

return

return

return

return

0;Yelse

0;Yelse

0;Yelse

0;}else

0;}else

if (C1!=0)

if (C4!=0)

if (C7!=0)

if (C3!=0)

if (C2!=0)

return

return

return

return

return

1;}

1}

1}

1;}

1;}



else if (order==6){

if (C5==Ca) {if(x_[5]!=x[5]
}
else if(plc==4){
if (order==1){
mod_XY(1);

if (C4==Ca) {if (x_[4]!=x[1]
else if (order==2){

if (C7==Ca) {if(x_[7]!=x[1]
else if (order==3){

if (C3==Ca) {if (x_[3]!=x[1]
else if (order==4){

if (C2==Ca) {if(x_[2]!=x[1]
else if (order==5){

if (C5==Ca) {if(x_[5]!=x[1]
else if (order==6){

if (C1==Ca) {if(x_[1]!=x[1]
}
else if(plc==7){
if (order==1){
mod_XY(4) ;

if (C7==Ca) {if(x_[7]!=x[4]
else if (order==2){

if (C3==Ca) {if(x_[3]!=x[4]
else if (order==3){

if (C2==Ca) {if(x_[2]!=x[4]
else if(order==4){

if (C5==Ca) {if(x_[5]!=x[4]
else if (order==5){

if (C1==Ca) {if(x_[1]!=x[4]
else if (order==6){

if (C4==Ca) {if(x_[4]'!=x[4]
}
else if(plc==3){
if (order==1){
mod_XY(7) ;

if (C3==Ca) {if (x_[3]!=x[7]
else if (order==2){

if (C2==Ca) {if (x_[2]!=x[T7]
else if (order==3){

if (C5==Ca) {if (x_[5]!=x[7]
else if (order==4){

if(C1==Ca) {if (x_[1]!=x[7]
else if (order==5){

if (C4==Ca) {if (x_[4]!=x[T7]
else if (order==6){

y_[5]1'=y[51)
y_[4]1'=y[1])
y_[71'=y[1])
y_[31'=y[1])
y_[21'=y[1])
y_[5]1'=y[1])
y_[1]1t=y[1])
y_[71'=y[4])
y_[31'=y[4])
y_[2]1'=y[4])
y_[56]1'=y[4])
y_[11'=y[4])
y_[4]1'=y[4])
y_[31'=y[7])
y_[21'=y[7])
y_[6]1'=y[71)
y_[1]1'=y[71)
y_[4]1'=y[71)

return

return

return

return

return

return

return

return

return

return

return

return

return

return

return

return

return

return

0;}else

0;}else

0;}else

0;}else

0;}else

0;}else

0;}else

0;Yelse

0;Yelse

0;Yelse

0;Yelse

0;Yelse

0;Yelse

0;}else

0;}else

0;}else

0;}else

0;}else

if (C5!1=0)

if (C4!=0)

if (C7!=0)

if (C31=0)

if (C21=0)

if (C5!=0)

if (C11=0)

if (C71=0)

if (C31=0)

if (C21=0)

if (C51=0)

if (C11=0)

if (C41=0)

if (C31=0)

if (C21=0)

if (C5!=0)

if (C11=0)

if (C41=0)

return

return

return

return

return

return

return

return

return

return

return

return

return

return

return

return

return

return

1}

1;%}

1;%}

1;%}

1;%}

1;%}

1;%}

1;}

1;}

1;}

1;}

1;}

1;}

1;%}

1;%}

1;%}

1;%}

1;%}



if (C7==Ca) {if (x_[7]!=x[7]
}
else if(plc==2){
if (order==1){
mod_XY(3);

if (C2==Ca) {if(x_[2]!=x[3]
else if (order==2){

if (C5==Ca) {if(x_[5]!=x[3]
else if (order==3){

if (C1==Ca) {if(x_[1]!=x[3]
else if (order==4){

if (C4==Ca) {if(x_[4]!=x[3]
else if (order==5){

if (C7==Ca) {if (x_[7]!=x[3]
else if (order==6){

if (C3==Ca) {if(x_[3]!=x[3]
}
else if (plc==5){
if (order==1){
mod_XY(2) ;

if (C5==Ca) {if (x_[5]!=x[2]
else if (order==2){

if (C1==Ca) {if(x_[1]!=x[2]
else if (order==3){

if (C4==Ca) {if(x_[4]!'=x[2]
else if (order==4){

if (C7==Ca) {if (x_[7]!=x[2]
else if (order==5){

if(C3==Ca) {if (x_[3]!=x[2]
else if (order==6){

if (C2==Ca) {if(x_[2]'=x[2]
}
}/xxif (flag)**/
else{ /* for CCW *x/
if (ple==1){
if (order==1){
mod_XY (4) ;

if (C1==Ca) {if(x_[1]!=x[4]
else if (order==2){

if (C5==Ca) {if(x_[5]!=x[4]
else if (order==3){

if (C2==Ca) {if(x_[2]!=x[4]
else if (order==4){

if (C3==Ca) {if(x_[3]!=x[4]
else if (order==5){

if (C7==Ca) {if(x_[7]!=x[4]

y_[71'=y[71)
y_[2]'=y[3])
y_[6]'=y[31)
y_[11'=y[3])
y_[4]'=y[3])
y_[71'=y[31)
y_[3]1!=y[3])
y_[5]1!=y[2])
y_[1]1!=y[2])
y_[4]'=y[2])
y_[71!=y[2])
y_[3]1!=y[2])
y_[2]'=y[2])
y_[11'=y[4])
y_[6]'=y[4])
y_[2]'=y[4])
y_[31'=y[4])

y_[71'=y[4])

return

return

return

return

return

return

return

return

return

return

return

return

return

return

return

return

return

return

0;}else

0;Yelse

0;Yelse

0;}else

0;Yelse

0;Yelse

0;Yelse

0;}else

0;}else

0;}else

0;}else

0;}else

0;}else

0;Yelse

0;Yelse

0;Yelse

0;}else

0;}else

if (C7!=0)

if (C2!=0)

if (C5!1=0)

if (C1!=0)

if (C4!=0)

if (C71=0)

if (C31=0)

if (C5!=0)

if (C11=0)

if(C4'=0)

if (C7!=0)

if (C3!=0)

if (C21=0)

if (C1!=0)

if (C5!=0)

if (C2!=0)

if (C3!=0)

if (C7!=0)

return

return

return

return

return

return

return

return

return

return

return

return

return

return

return

return

return

return

1;%}

1;}

1;}

1;}

1;}

1;}

1;}

1;%}

1;%}

1;%}

1;%}

1;%}

1;%}

1;}

1}

1}

1;}

1;}



else if (order==6){

if (C4==Ca) {if(x_[4]!=x[4]
}
else if(plc==5){
if (order==1){
mod_XY(1);

if (C5==Ca) {if(x_[5]!=x[1]
else if (order==2){

if (C2==Ca) {if(x_[2]!=x[1]
else if (order==3){

if (C3==Ca) {if (x_[3]!=x[1]
else if (order==4){

if (C7==Ca) {if(x_[7]!=x[1]
else if (order==5){

if (C4==Ca) {if (x_[4]!=x[1]
else if (order==6){

if (C1==Ca) {if(x_[1]!=x[1]
}
else if(plc==2){
if (order==1){
mod_XY(5) ;

if (C2==Ca) {if(x_[2]!=x[5]
else if (order==2){

if (C3==Ca) {if(x_[3]!=x[5]
else if (order==3){

if (C7==Ca) {if(x_[7]!=x[5]
else if(order==4){

if (C4==Ca) {if(x_[4]!=x[5]
else if (order==5){

if (C1==Ca) {if(x_[1]!=x[5]
else if (order==6){

if (C5==Ca) {if(x_[5]!=x[5]
}
else if(plc==3){
if (order==1){
mod_XY(2) ;

if (C3==Ca) {if (x_[3]!=x[2]
else if (order==2){

if (C7==Ca) {if (x_[7]!=x[2]
else if (order==3){

if (C4==Ca) {if(x_[4]'=x[2]
else if (order==4){

if (C1==Ca) {if(x_[1]'=x[2]
else if (order==5){

if (C5==Ca) {if (x_[5]!=x[2]
else if (order==6){

y_[4]'=y[4])
y_[6]!=y[1])
y_[2]'=y[1])
y_[3]1!=y[1])
y_[71'=y[1])
y_[4]1!=y[1])
y_[1]1!=y[1])
y_[2]'=y[5])
y_[3]1!=y[5]1)
y_[71'=y[51)
y_[4]'=y[5])
y_[11'=y[51)
y_[6]!=y[51)
y_[31!=y[2])
y_[71!=y[2])
y_[4]'=y[2])
y_[1]'=y[2])
y_[5]1!=y[2])

return

return

return

return

return

return

return

return

return

return

return

return

return

return

return

return

return

return

0;}else

0;}else

0;}else

0;}else

0;}else

0;}else

0;}else

0;Yelse

0;Yelse

0;Yelse

0;Yelse

0;Yelse

0;Yelse

0;}else

0;}else

0;}else

0;}else

0;}else

if (C4!=0)

if (C5!=0)

if (C2!=0)

if (C31=0)

if (C7!=0)

if (C4!1=0)

if (C11=0)

if (C2!=0)

if (C31=0)

if (C71=0)

if (C41=0)

if (C11=0)

if (C51=0)

if (C31=0)

if (C71=0)

if (C41=0)

if (C11=0)

if (C5!=0)

return

return

return

return

return

return

return

return

return

return

return

return

return

return

return

return

return

return

1}

1;%}

1;%}

1;%}

1;%}

1;%}

1;%}

1;}

1;}

1;}

1;}

1;}

1;}

1;%}

1;%}

1;%}

1;%}

1;%}



if (C2==Ca) {if(x_[2]'=x[2] ||
}
else if(plc==7){
if (order==1){
mod_XY(3) ;

if (C7==Ca) {if(x_[7]'=x[3] ||
else if (order==2){

if (C4==Ca) {if(x_[4]'=x[3] ||
else if (order==3){

if(C1==Ca) {if(x_[1]1!'=x[3] ||
else if (order==4){

if (C5==Ca) {if(x_[5]!=x[3] ||
else if (order==5){

if(C2==Ca) {if(x_[2]!=x[3] ||
else if (order==6){

if(C3==Ca) {if(x_[3]!=x[3] ||
}
else if(plc==4){
if (order==1){
mod_XY(7) ;

if (C4==Ca) {if(x_[4]1'=x[7] ||
else if (order==2){

if (C1==Ca) {if(x_[1]1'=x[7] ||
else if (order==3){

if (C6==Ca) {if(x_[56]'=x[7] ||
else if (order==4){

if(C2==Ca) {if(x_[2]'=x[7] ||
else if (order==5){

if(C3==Ca) {if(x_[3]'=x[7] ||
else if (order==6){

if(C7==Ca) {if(x_[71'=x[7] ||
}
}/*xelse(flag)*x*/

order++;if (order==6) return 0;

3

return -1;

}/** nv xx/

int cag_r(void)

int i,flag_us,dx,dy;
int flag_[CPMAX],flag_pp[CPMAX],acolor[3*2];

int

y_[21'=y[2])

y_[71'=y[31)
y_[4]1'=y[3])
y_[11'=y[3])
y_[5]1'=y[31)
y_[2]1'=y[3])

y_[31'=y[3])

y_[4]1'=y[7])
y_[1]1'=y[7])
y_[56]1'=y[71)
y_[2]1'=y[7])
y_[31'=y[7])

y_[71'=y[71)

return

return

return

return

return

return

return

return

return

return

return

return

return

0;}else

0;Yelse

0;Yelse

0;Yelse

0;Yelse

0;Yelse

0;Yelse

0;}else

0;}else

0;}else

0;}else

0;}else

0;}else

if (C2!=0)

if (C71=0)

if (C4!=0)

if (C1!=0)

if (C5!1=0)

if (C2!=0)

if (C31=0)

if (C4!1=0)

if (C11=0)

if (C5!=0)

if (C2!=0)

if (C3!=0)

if (C71=0)

nx [CPMAX] ,ny [CPMAX] ,nx_ [CPMAX] ,ny_[CPMAX] ,nax [3*2] ,nay[3%2] ;

return

return

return

return

return

return

return

return

return

return

return

return

return

1;%}

1;}

1;}

1;}

1;}

1;}

1;}

1;%}

1;%}

1;%}

1;%}

1;%}

1;%}



int XDP,YDP,nx_old[CPMAX],ny_old[CPMAX];
int cp,ssize;

int ca,cl,c2,c3,c4,c5,c7;

int nxp,nxm,nyp,nym;

int jmp([8],jp,tmp,dlt;

double val,angle;

if (004

pixel[0] [2%(RESO-1)]=-1;

pixel[xt] [2x(RESO-1)]=-1;

}

/*if (RES0%3==1){

dx=RES0-1;dy=RES0-1;

XDP=RES0/3+dx ; YDP=RESO- (RES0/3+1) ; pixel [XDP] [YDP]=-1;
XDP=RESO- (RES0/3+1) ; YDP=RESQ/3+dy*2;pixel [XDP] [YDP]=-1;
}*/

ssize=sizeof (ss);
cp=CPMAX;

acolor[0]=9;acolor[1]=10;acolor[2]=11;
acolor[3]=12;acolor[4]=13;acolor([5]=14;

for(i=0;i<CPMAX;i++){
rcount [1]=0;
flag_[il=1;
fp_mem[i]=0;

}

ca=15;
Ca=ca;

/*999%/

/* dl x/

nax [0]=2+RES0-1 ;nay [0]=4;

nax [1]=RES0-5+RES0-1;nay[1]=RES0-3;
nax [2]=2+RESO-1;nay [2]=RES0-3;

if (CPMAX==6){

nax [3]=4+RES0-1 ;nay [3]1=2+_6d;

nax [4]=RES0-3+RES0-1;nay[4]=2+_6d;

nax [6]=RES0-3+RESO-1;nay [5]=RES0-5+_6d;
}

i=0;
while(1){



if (flag_[i]1){ /* CP_? x/

ig=i,

nx[i]l=nax[i] ;ny[i]=nay[i];
putpixel_(nx[i],ny[i],acolor[i]);
Y/ *xif (flag_[i])*x/

i++;if (i==CPMAX) break;
}/**while (1) **x/

i=0;

while(1){

if (flag_[i]){ /* CP_7 %/
nx_[il=nax[i];ny_[il=nay[i];

ig=i;

if (combination==0){
/* CW */
}/**xif (combination) **/
elseq{
/* CCW */
if (drn==4) {/* 217 %/
if (i<3){
if (i%3==0) {nayl[il++;}
else if (i%3==1) {nax[i]l--;nayl[il--;}
else if (i%3==2) {nax[i]++;}
}
elseq{
if (_6dRow%2==1){
if (i%3==0) {nax[i]++;nay[i]l++;}
else if(i%3==1) {nax[i]l--;}
else if(i%3==2) {nayl[i]l--;}
}
elseq{
if (i%3==0) {nax[i]++;}
else if(i%3==1) {nayl[il++;}
else if (i%3==2) {nax[i]l--;nayl[il--;}
}
}
}

}/**else(combination)**/
nx[il=nax[i] ;ny[i]l=nay[il;

putpixel_(nx[i],ny[i],acolor[i]);
Y/ *xif (flag_[i])*x/



i++;if (i==CPMAX) break;
}/**while (1) *x*x/

if (GRPH==1 && cnt==0) use_subroop();
cnt++;
[ xkkskroRkok ook ok kokR ko kooRokkook while (Cp) —> sokkokkokskorokskokskorodskokkodokkokok ok ok ok /

flag_us=0;

while(cp){ /* 2pie/3 x/
kbhit_(Q);
if(refill==0) break;

algo=random_(2);

for (i=0;i<CPMAX;i++){
nx_old[i]l=nx[i];
ny_old[il=ny[i];

}

i=0;
while(1){

if (flag_[i]1){ /* CP_? x/

ig=i;

nxp=nx[i]+1;nyp=ny[i]l+1;nxm=nx[i]-1;nym=ny[i]-1;
cl=getpixel_(nx[i],ny[i],nxp,ny[i]);
x[1]=X;y[1]=Y; jmp[1]=jmpflag;
c2=getpixel_(nx[i],ny[i],nx[i],nyp);
x[2]=X;y[2]=Y; jmp[2]=jmpflag;
c3=getpixel_(nx[i],ny[i],nxm,ny[i]);
x[3]1=X;y[3]1=Y; jmp[3]=jmpflag;
cd4=getpixel_(nx[i],ny[i],nx[i],nym);
x[4]=X;y[4]=Y; jmp[4]=jmpflag;
cb=getpixel_(nx[i],ny[i],nxp,nyp);
x[5]=X;y[5]=Y; jmp [5]=jmpflag;
c7=getpixel_(nx[i],ny[i],nxm,nym);
x[71=X;y[7]1=Y; jmp [7]=jmpflag;

Nx=nx[i] ; Ny=ny[i] ; Nxp=nxp;Nyp=nyp; Nxm=nxm; Nym=nym;
Cl=c1;C2=c2;C3=c3;C4=c4;C5=c5;C7=c7;

if ((cl==ca) || (c2==ca) || (c3==ca) | | (cd4==ca) | | (cb==ca) | | (c7==ca)){



s.xx=nx[i];s.yy=nyl[i];s.xx_=nx_[i];s.yy_=ny_[i];fwrite_mem(i);

std_x=nx[i] ;std_y=nyl[il; /*x S */
last_x=nx_[i];last_y=ny_[i];
nx_[i]=nx[i] ;ny_[il=ny[i]; /* new b *x/

/*1f (CPMAX==6) {

if (1==3){

if (algo==0) algo=1;else algo=0;
}

I/

if (algo==0){
val=-5;
if ((/*cll=ca*/nv(0,c1,1)==1)&&(cb==ca)){ /* CW (no phase) */

if ((angle=getangle (nxp,nyp))>val) {val=angle;nx[i]=x[5];ny[i]l=y[5];jp=jmp[5];}}
if ((/*cbl=cax/nv(0,c5,5)==1)&&(c2==ca) ) {

if ((angle=getangle(std_x,nyp))>val) {val=angle;nx[i]=x[2];ny[il=y[2];jp=jmp[2];3}}
if ((/*c2l=cax/nv(0,c2,2)==1)&&(c3==ca) ) {

if ((angle=getangle (nxm,std_y))>val) {val=angle;nx[i]l=x[3];ny[il=y[3];jp=jmp[3];}}
if ((/*c3!=cax/nv(0,c3,3)==1)&&(c7==ca)){

if ((angle=getangle (nxm,nym))>val) {val=angle;nx[i]l=x[7];ny[il=y[7];jp=jmp[7];}}
if ((/*cTl=cax/nv(0,c7,7)==1)&&(cd==ca) ) {

if ((angle=getangle(std_x,nym))>val) {val=angle;nx[i]=x[4];ny[il=y[4]; jp=jmpl[4];3}}
if ((/*cd4!l=cax/nv(0,cd,4)==1)&&(cl==ca)){

if ((angle=getangle(nxp,std_y))>val) {val=angle;nx[il=x[1];ny[il=y[1];jp=jmp[1];3}}
if (val==-5) /*beep(10000)*/;
}
else{
val=b;
if ((/*cll=ca*/nv(1l,cl,1)==1)&&(cd4==ca)){ /* CCW (no phase) */

if ((angle=getangle(std_x,nym))<val) {val=angle;nx[i]=x[4];nyl[il=y[4]; jp=jmpl[4];}}
if ((/*cd4l=cax/nv(1l,cd,4)==1)&&(c7==ca)){

if ((angle=getangle (nxm,nym))<val) {val=angle;nx[i]l=x[7];ny[il=y[7];jp=jmp[7];}}
if ((/*cTl=cax/nv(1,c7,7)==1)&&(c3==ca)){

if ((angle=getangle (nxm,std_y))<val) {val=angle;nx[i]=x[3];ny[il=y[3];jp=jmp[3];}}
if ((/*c3!=ca*x/nv(1,c3,3)==1)&&(c2==ca)){

if ((angle=getangle(std_x,nyp))<val) {val=angle;nx[i]=x[2];ny[il=y[2];jp=jmpl[2];3}}
if ((/*c2!=ca*x/nv(1,c2,2)==1)&&(c5==ca)){

if ((angle=getangle (nxp,nyp))<val) {val=angle;nx[i]=x[5];ny[i]l=y[5];jp=jmp[5];}}
if ((/*c5!=ca*x/nv(1,c5,5)==1)&&(cl==ca)){

if ((angle=getangle (nxp,std_y))<val) {val=angle;nx[il=x[1];ny[il=y[1];jp=jmp[1];3}}
if (val==5) /*beep(10000)*/;
}



if (Gp==1){

nx_[i]=xt-nx_[i];

}

else if (jp==2)1{
tmp=nx_[i];nx_[i]=ny_[i];ny_[i]=tmp;

}

else if (jp==3)1{

tmp=nx_[i] ;nx_[i]=ny_[i] ;ny_[i]=tmp;
nx_[i]-=(_6dRow-1)*(RES0-1) ;ny_[i]+=(_6dRow-1)* (RES0-1);
}

else if (jp==4){
nx_[i]=4%(RESO-1)-nx_[i];ny_[i]=RESO-1;

}

else if (jp==5){

d1t=3*(RESO-1)-nx_[i] ;nx_[i]=RESO-1+dlt;ny_[i]=dlt;
}

else if (jp==6)1{
nx_[i]=2%(RESO-1)-nx_[i];ny_[i]=_64d;

}

else if (jp==7){

d1t=RESO-1-nx_[i] ;nx_[i]=RESO-1+dlt;ny_[i]=_6d+d1lt;
}

if (1) putpixel_(nx[i],ny[i],acolor[i]);

flag_pplil=1;

}/**if (c1,c2,c3,cd)*xx/

elseq{

if (ftell_mem(i)==0) {flag_[i]=0;cp--;if(cp==0) break;?
fread_mem(i);
nx[il=s.xx;ny[il=s.yy;nx_[i]l=s.xx_;ny_[i]l=s.yy_;
flag_ppl[il=0;

}/*x*xelse(cl,c2,c3,cd)*x/

}Y/*xif (flag_[i])**/

i++;if (i==CPMAX) break;
}/**xwhile (1) **x/

if (0){
}
}/**xwhile(cp)**/

return O;
}/ xx cag_r *% /



