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A Computer Algorithm to Solve the Issue of the Shortest
Path

Abstract:

This research aims to finding the shortest path between two Centers S
and T which are connected by a network of roads of certain length and
certain material or time costs, (as the word Centre could be cities or storage
depots or production centers or centers of import and export) by using the
new proposed programmable algorithm which depends on converting the
road network, to the matrix in which number of columns and rows is equal
to the number of the arcs of the under-study network (What ever the size of
the road network of the studied problem is), and its elements are: either (1)
which means that there is an arc connecting the two centers, or (0) which
means that there is no arc connecting the two centers, and then processing
this matrix in three basic stages:

First: the stage of identifying the number of paths in the network: by
counting the number of elements that are equal to (1) in the first row of the
matrix, which represents the initial number of tracks, then moving to the
following lines and counting the number of elements that is equal to (1) if
they are more than one we will have other paths their number is equal to
the initial number of elements that is equal to (1) minus one, and add this
number to the number of tracks, and so on.

Second: the stage of limiting the number of arcs, which is embedded
in each path by identifying the number of the line and column of the
elements that are equal to (1).

Third: The stage of counting the lengths of the paths according to the
arcs embedded in each path and comparing them to determine the shortest
one.

Key words: Operation Research - Business networks - Algorithms
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IF X(i,)])=1; j=i+l,i+2,i43,... , h+1
THEN Line (i) =Line(i) +1, Path = Path +1
Line(i)=0 i=i+1 (3)
: Line (i)
IF X(i,j)=21,; j=i+l1,i+2,i+3 .. , h+1

THEN Line (1) =Line(i) +1
Line (i) >1 (4)

IF Line(i)>1 THEN Path = Path +( Line(i) -1)

.act(i,2)
i=n 4 @ ((5)
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path(m)

Total _Path(m)= > C(i)*(S(m,k))
k=1
m=12.3,..., path
: (2)

Shortest_path= Min [Total _Path(m)]

m=1,2,3,....,path
(Deitel, 1994 ) C++

(Stewart,2006)

(1)

#include <iostream.h>
#include <iomanip.h>
main()
{
int n=10,1,j,11,12,y1,y2,path,m,k,sh,shortest,t;
int x[20][20],line[20],5[20][20],path1[20],totalpath[20];
int c[12]={0,7,4,9,7,1,3,1,6,3,4,0};
int
act[12][2]={{0,1}.{1,2}{1,3},{1,4},{1,5}.{3,2}.{3,4}.{5,4}{2,6}.{4.6}.{5.6}.{
6.7}};

for(i=0;i<=n+1;i++)

{
cout<<"i="'<<i;
cout<<"\t"<<act[i][0]<<"\t"<<act[i][1]<<"\t"'<<c[i];cout<<""\n"";
}
cout<<"\n"";

for(j=1;j<=38;j++) cout<<"-";

cout<<™\n |';

for(j=1;j<=n+1;j++) cout<<setw(3)<<j;

cout<<"\n"";

for(j=1;j<=38;j++) cout<<"-";

for(i=0;i<=n;i++)
{cout<<"\n"<<setw(3)<<i<<™ | ";
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for(J=1;j<=n+1;j++)

if(act[i][1]==act[j][0]) x[i][j]=1;

else x[i][j]=0; cout<<x[i][j]<<setw(3);

1
cout<<™\n";
for(j=1;j<=38;j++) cout<<"-";
path=0;i=0;line[i]=0;
for(j=1;j<=n+1;j++)

{
if(x[i]0]==1)
{line[i]=line[i]+1;path=path+1; } }
R1:i=i+1;line[i]=0;
for(j=1;j<=n+1;j++)

if(x[i][j]==21) line[i]=line[i]+1;
}
if (line[i]>1) path=path+(line[i]-1);
if (I<n) goto R1;
cout<<"\n\n Number Path in Network = "'<<path;
cout<<"\n"":
m=1;k=0;
R2:i=0;j=1;
R3:if(x[i][j]==1)
{

X[11[11=0;line[i]=line[i]-1;
11=i;12=j;y1=i;y2=j;

goto R4;
}
else
{
j=j+1; if(j<=n+1) go to R3;else go to R6;
}
R4:i=12;
if(line[i]==1)

{for(j=1;j<=n+1;j++)
{if(x[i]0]==1)
{k=k+1;s[m][K]=i;11=i;12=j;
if(j==n+1) goto R5; else goto R4;}}}
else
{for(j=1;j<=n+1;j++)
{if(X[i1[j]]==L){k=k+1;s[m][K]=i; X[i][j]=0;line[i]=line[i]-1;

X[y1][y2]=1; line[y1l]=line[yl]+1;
yl=iy2=j; 11=i;12=j;
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if(j==n+1)gotoR5; else goto R4;}}}
R5:pathl [m]=k; m=m+1;k=0;

goto R2;
R6:for(i=1;i<=path;i++)
{

cout<<™\n path("'<<i<<"™)="";
for(j=1;j<=pathl[i];j++)
cout<<"("<<act[s[i][j]][0]<<"<<act[s[i][i]][1]<<").";}
cout<<"\n"";
for(m=1;m<=path;m++)
{totalpath[m]=0;
for(k=1;k<=pathl[m];k++)
{totalpath[m]=totalpath[m]+c[s[m][K]];}
cout<<"\n TOTAL PATH("'<<m<<")="<< totalpath[m];}
cout<<"\n"";
shortest=totalpath[1];sh=1;
for(m=1;m<=path;m++)
{if(shortest>totalpath[m])
{shortest=totalpath[m];sh=m;}}

cout<<'™\n"";
return 0;}

1)
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Total Path (6) = 11
Shortest Path is Path (3) =10
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