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#include <graphics.h>
#include <math.h>
#include <conio.h>

#include <stdlib.h>

#define MAX NODES 20
#define INFINITY 1000000
#define LEFT 0

#define TOP 0

#define RIGHT 800
#define BOTTOM 600

#define RADIUS 120

double randunif01;

2. afnamavesdanlsn 1 lumsszydumisazmandouivesTvua

class my circle{
private:
int x,y,dx,dy;
public:
void setX(int setx){
X = setx;
H

void setY(int sety){

y = sety;
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}

void setDx(int setdx){

dx = setdx;

}

void setDy(int setdy){

dy = setdy;
H
int getX(){
return x;

H
int getY(){
returny;

}
int getDx(){

return dx;

H
int getDy(){

return dy;

3. Ysgmailaddunasdnlsanagnirdhidod sl Tsunsy

double Randunif01();

void initcir(my _circle[],int);

void initdist(int);

void drawcircle(int,int);

void delcircle(int,int);

/* initial position of circle*/
/* loop initial of circle topology (=0) */
/* Draw circle */

/* Delete circle */
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void delpixel(int,int); /* Delete center point */

void delline(int,int,int,int); /* Delete Line */

int lengthline(int,int,int,int); /* Check line between circles */

void showcircle(my _circle[],int); /* show all circle and set cost to topology=0 */
void hidecircle(my_circle[],int); /* Delete circle*/

void movecircle(my _circle[],int); /* Bounching of circles */

void animation(my _circle[],int,int); /* Moving of circles */

void shotparh(my _circle[],int); /* Shortest path Dijkstra algorlithm */

void graph(my _circle[],int,int[],int); /* Draw line that out of short path */

int distftMAX NODES][MAX NODES]; //matrix of circle topology

4. @ruvianved 1sunsy

Int main(){
my_circle cirff MAX NODES];
int input=0 ;
printf("Enter number of circle: "); // input number of circle
scanf("%d",&input);
int seed=0; // input seed of random
printf("Enter seed of random: ");
scanf("%d",&seed);
srand(seed); // seed of random

int delayt=0; // input delay




printf("Enter time delay (0-250): ");

scanf("%d",&delayt);

initcir(cir,input); // call function initcir
initdist(input); // call function initdist

int i,j;

for(i=0;i<input;i++){ // show initial number of circle

for(j=0;j<input;j++){
printf("%5d" dist[i][j1);

h

printf("\n");

§
initwindow(RIGHT,BOTTOM); // draw window

getch();
closegraph();

return 0; // End

animation(cir,input,delayt); // call animation function

5. Hafsud

a

double Randunif01()
{ randunif01 = ((double) rand())/RAND MAX;

return( randunif01);

}

J v 9 o A 9 [
6. Wmﬁvuﬁﬁnmgmummumaﬂwummuqu




void initcir(my_circle cir[],int input){
int x[20];
int y[20];
int i=0,j=0;
for(i=0;i<input;i++)
{
x[1] = int (Randunif01()*(800));
yli] = int (Randunif01()*(600));
printf("%d\t",x[i]);
H

int dx[1=41,-1,-1,1,1,-1,-1 -1 -1 -1
JA-1,1,-1,-1,-1,1,-1,-1,1}; // direction of circle x-axis

int dy[]={1,-1,1,-1-1,-1,1,-1,-1,1

,-1,-1,1,1,-1,-1,-1,-1,-1}; // direction of circle y-axis
i=0,j=0;
while(i<=(input-1)){ // input to class my_circle

cirfi].setX(x[i]);
cirlil.setY (y[i]);
cir[i].setDx(dx[i]);
cir[i].setDy(dy[i]);

i+

B

J v o A 9 a 4 Y 1w 4
7. WQﬂ%HﬂWWUﬂﬂHﬁJ@H"U@QLM%ﬁﬂ%ﬂl@ﬁgﬂ“ﬂﬁx‘i (Topology)clﬂm1ﬂﬂflmﬂ

45



void initdist(int input){
int i,j;
for(i=0;i<input;i++){
for(j=0;j<input;j++){
dist[i][j] = 0;

8. Wartualnua

Void drawcircle(int x,int y,int radius){

circle(x,y,RADIUS);

9. ManFuanTnua

Void delcircle(int x,int y,int radius){
setcolor(BLACK);

circle(x,y,RADIUS); -}

¢
10. amﬂﬁmﬂmw’aﬂwm

Void delpixel(int x,int y){

putpixel(x,y,BLACK);

[y v
11. HanFuaudu
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Void delline(int x1,int y1,int x2,int y2){
setcolor(BLACK);

line(x1,y1,x2,y2);

o o ' o W 1 1
12. laiduasradeud Tnua ladeusiuiuegnie lu

int lengthline(int x1,int y1,int x2,int y2){
int x=0;
int y=0;

int length=0;

X =x2-x1;
y=y2-yl;
length = sqrt((x*x)+(y*y));

return length;

o ' ' 1w J
13. ugas Tnuanazviua I ldnsveudunaldmigud

Void showcircle(my _circle cir[],int input) {
int k=0,length=0;
int count=1,1=0,m=0;
while(k<=(input-1)){
if(k==0 || k==(input-1)) setcolor(YELLOW);

else setcolor(WHITE);

a7



drawcircle(cir[k].getX(),cir[k].getY(),RADIUS);
putpixel(cir[k].getX(),cir[k].getY(), YELLOW);
count=1;1=0;

m=count;

while(m<input){

length = lengthline(cir[1].getX(),cir[1].getY(),cir[m].getX(),cir[m].getY());
if(length <= RADIUS*2){

dist[1][m] = length;

dist[m][1] = length;

telsed
dist[1][m] = 0;
dist[m][1] = 0;

}

iflm==(input-1)){
m=++count;
I++;

}

else m++;

k++;

o du 1 4 4 A A
14. V\Iqﬂ%umwmmﬁmaauwmaﬁiwumnaiwumﬁﬂ%mau
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Void movecircle(my _circle cir[],int i) {
int nx,ny;
if(cir[i].getX()>=RIGHT || cir[i].getX()<=LEFT) cir[i].setDx(-cir[i].getDx());
if(cir[i].getY()>=BOTTOM || cir[i].getY()<=TOP) cir[i].setDy(-cir[i].getDy());
nx = cir[i].getX()+cirli]. getDx();
ny = cir[i].getY O)+cir[i].getDy();
cir[i].setX(nx);

cir[i].setY (ny);

[y v ] 4 ~
15. HadsudumsnaounveInal

void animation(my_circle cir[],int input,int delayt){
int i=0;

while(i<input) {

showcircle(cir,input);

delay(delayt); //delay of circle moving
if(kbhit()) { //stop moving
int i,j;

for(i=0;i<input;i++) {
for(j=0;j<input;j++){
printf("%10d" dist[i][j]);
H
printf("\n");
i
printf("\n");
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shotparh(cir,input);
continue;
H
hidecircle(cir,input);
movecircle(cir,i);

i+t

B

if(i>(input-1)) i=0;

v Y
[

U d 1 =4 ~ o a
16. afFudrumsnudunundungalaelaanansidanoaiu (Dijkstra’s Algorithm)

void shotparh(my _circle cir[],int input){

struct state{ // creat structer

int predecessor; // Before node

int length; // intial length = infinity
int label; // check algorlithm

}statelMAX_ NODES];

int n;

n=input;

int i,k,min,t,s=0,path[100]; // min = shortpath
struct state *p; // pointer to structer state
t=n-1;

for(p=&state[0];p<&state[n];p++){
p->predecessor = -1;

p->length = INFINITY;
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p—>label = 1;
H
state[t].length=0;
state[t].label = 0;
k=t;
do{

for(i=0;i<n;i++){
if(dist[k][i]!=0 && state[i].label==1){
if(state[k].length + dist[k][i] < state[i].length){
state[i].predecessor = k;

state[i].length = state[k].length + dist[k][i];

k=0;min = INFINITY;
for(i=0;i<n;i++){ /I check for finding shotpath
if(state[i].label==1 && state[i].length<min){
min = state[i].length;

k=1

h
state[k].label = 0; // 1label = 0 not check

twhile(k!=s);

printf("\n");
i=0;k=s;
dof{

path[i] = k;
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k = state[k].predecessor;

printf("%d "path[i]);

i+t

}while(k>=0); // input cost of path

printf("\n");

int X;

ifi > 1){

for(x=0;x<i;x++){

if((x+1)<i){

setcolor(YELLOW);
line(cir[path[x]].getX(),cir[path[x]].getY(),cir[path[x+1]].getX(),cir[path[x+1]].getY());
dist[path[x]][path[x+1]] = 0;

dist[path[x+1]][path[x]] = 0;

h

h

graph(cir,input,path,i);
§

E4

v Y < A 9 Ao A
17. V\Iqﬂ%uuammummuaﬂmuammaummﬁqusﬂ

void graph(my _circle cir[],int input,int path[],int pathsize){
int 1,j,X;
for(i=0;i<input;i++){
for(j=0;j<input;j++){
if(dist[i][j]!=0){
setcolor(WHITE);
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line(cir[i].getX(),cir[i].getY(),cir[j].getX(),cir[jl.getY0); } } } }
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Delay (msec/pixel) 0 10 20 30 40 50 60 70 80 90

Average Path Cost 19 21 18 27 25 18 18 19 18 17

1.9 2.1 1.8 2.7 2.5 1.8 1.8 1.9 1.8 1.7

Success Ratio 15 13 10 13 12 10 10 9 10 9

1.5 1.3 1 1.3 1.2 1 1 0.9 1 0.9

Delay (msec/pixel) 100 | 110 | 120 | 130 | 140 | 150 | 160 | 170 | 180 | 190 | 200

Average Path Cost 23 11 23 23 23 24 24 24 25 24 23

2.3 11| 23| 23| 23| 24| 24| 24| 25| 24| 23

Success Ratio 11 11 11 11 11 11 11 11 11 10 10

1.1 11 11] 11] 11) 11] 11] 11 ] 11 1
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Average Path Cost
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1.) A5RaUANUAANAIA (Error) ¥841151n353 Tael¥@1d4 Execute--> Compile 1130 Ctrl+F9

™ Dev-C++4.9.9.2 - [ new_Project ] - new_Project6.dev
File Edit Search View Project Execute Debug Tools CVS Window Help
BRE8 H @4 ©®
@lirsert @ Togcle [I] Gota

[0 Onme & -

BOBEY 7@ Ot

| =]
Project | Classes | Debug |

new_Fiojectt cpp

[= &) new_Proiectt
[ rew_Projects.cpp |

el

double randunifii;

ass wy_circlel
private:
int x,y,dx,dy;
public:
void setX(int setx){
x = seta:
}
void set¥(int sety){
¥ = sety:
}
void setDx (int setdx){
dx = secdx;
b
void setDy(int setdy){
dy = secdy:

}

88 Compier | By Resouces | dlb Comple Log| & Debug | [ Find Fesuts

a0 " insen

Tstat, "o [

311 Lines in file

PR wnda-Me. ™ Dev-cet-.. | D LENTRONL. [ Skpel e | 2 MSH.com-

teport

‘ Desperado..

[ untitied -P.

EN k:‘;" &5 B es0

2) Mmsdszuanaiionaainananiinge Tasl¥i1da Execute-> Run 1150 Ctrl+F10

Y Y 1
wilsinguihanidum e lisileudnuTvuaadll

Enter number o
Enter seed of
Enter time del

f circle:
random: 3
ay <B-258>: B
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Yy o oA 9 o A Ly W g A A
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=+ C:\Documents and Settings\itt\Desktop\Program\new_Project6.exe
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727 437
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