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Data Structures (2301263) cl assnote.
Description: This sanple program denpnstrates topol ogi cal sort based
reference (1). Sone details, however, were adopted

from(2).
I nput : The input file contains the adjacency matrix (n X n) of
the form
rowl: 0 1 1 1 0 O O0...
row i:

rown. 0 0 0 O O 1 O...
Ref erences: 1) Data Structures and Al gorithm Analysis in C, Mark Allen
Wi ss, Second Edition, Addi son-Wsley Longnman, Inc., 1997.
2) Introduction to Algorithm Cormen T.H , Leiserson, CE.,
and Rivest, RL., MT Press, 1990.

E T . R

/

#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>
#i ncl ude <string. h>
#defi ne r node "t
#defi ne Nor mal 0
#def i ne Err_codel 1
#defi ne Err_code2 2
#defi ne Err_code3 3
#def i ne Err_code4 4
#defi ne PG codel 11
#defi ne 111 egal -1
#defi ne Invalid value -1
/*
* function prototype
*/
voi d print_mat(int ** int * int, int);
int proc_loop(int ** int * int, int);
int topsort(int **, int *, int, int *);
int find_zero(int *, int);
/*
* mai n processing
*/
int
mai n(int argc, char **argv)
FI LE *fp;
char buf [ BUFSI Z+1] ;
int i, j;
int rows = 0, cols = 0;
int **matr, *indeg;
int rt_code = Nornal;

size_t num
if (argc !'= 2)
{

printf("mssing argument: % infile_name\n", argv[O0]);
return Err_codel;

}
if ((fp = fopen(argv[1], rnode)) == NULL)
{

printf("Unable to open input data file %\n", argv[1]);
return Err_code2;

}

while (fgets(buf, BUFSIZ, fp) !'= NULL)
r ows++;



/*
* rows = colums in the adjacency nmatri Xx.

*/
cols = rows;
if ((matr = (int **)malloc(sizeof(int) * rows)) == NULL ||
(indeg = (int *)nmalloc(sizeof(int) * rows)) == NULL)
{
printf("Qut of menory\n");
fclose(fp);
return Err_code3;
}
/*
* allocate one row (of cols elements per row) at a tine.
*/
num = sizeof (int) * cols;
for (i =0; i <rows; i++)

if ((matr[i] = (int *)malloc(num) == NULL)
{

printf("CQut of nenory\n");
rt_code = Err_code3;
br eak;

}
rewi nd(fp);
if (rt_code == Normal)

{
/*
* fill the adjacency matrix fromthe input file.
*/
for (i =0; i <rows; i++)

for (j =0; j < cols; j++)
(void)fscanf(fp, "%", &matr[i][j]);

}
fclose(fp);
proc_l oop(matr, indeg, rows, cols);

/*

* in reverse order of allocation.

*/

for (i =0; i <rows; i++)
free((void *)matr[i]);

free(matr);

free((void *)indeg);

return rt_code;

}

/*

* description: conmpute in-degree for all nodes.

* Note that despite being 'row mgjor', the order of processing
* is reversed because it only nmakes sense to count the

* i n-degree col umwi se.

* input: adjacency matrix, in-degree array, rows, and col ums.
* output: success/failure.

*/

int

proc_loop(int **mat, int *indeg, int rows, int cols)

int i, g, ort;

int *sorta;

/*

* allocate sorted output array.

*/

if ((sorta = (int *)malloc(sizeof(int) * rows)) == NULL)
{

printf("Qut of nenory\n");
return Err_code3;

for (i =0; i < rows; i++)
indeg[i] = 0;



for (j =0; j <cols; j++)
for (i =0; i <rows; i++)

if (mat[i][j] > 0)
indeg[j]++;
}

print_mat(mat, indeg, rows, cols);
rt = topsort(mat, indeg, rows, sorta);
return rt;
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description: sort the network of nodes.

input: adjacency matrix, in-degree array, no. of rows, and the sorted array.
out put: succeeded or failed code.

/

int

topsort(int **mat, int *indeg, int nunv, int *sorted_array)

i nt nt, j, v,

int tally = 0;

for (nt = 0; nt < nunv; nt++)

{
v = find_zero(indeg, nunv);
if (v ==1Ilegal)
{

printf("Error: graph has a cycle\n");
return PG _codel;

}

/*

* add one to reflect the 'real' node nunber

*/

sorted_array[tally++] = v + 1;

for (j =0; j < nunv; j++)

{
/*
* skip itself
*/
if (j ==v)
indeg[v] = Invalid_val ue;
conti nue;
}
/*
* scan the adjacency matrix for all connected nei ghbors
*/
if (mat[v][j] > 0)
{
(indeg[j])--;
}
}

}
printf("\nsorted list:\n");
for (j =0; j < nunmv; j++4)
printf ("% ", sorted_array[j]);
printf("\n\n");
return Nornal;



/*
* description: find the first node having in-degree equals to zero.

* input: indeg array and no. of rows.
* output: the desired node or failed.
*/
int
find_zero(int *indeg, int rows)
{
int i, rt =1Illegal;
for (i =0; i < rows; i++)
if (indeg[i] == Invalid_val ue)
conti nue;
if (indeg[i] == 0)
{ .
rt =i;
br eak;
}
}
return rt;
}
/*

* description: print the adjacency matrix and in-degree array.
* input: adjacency matrix, in-degree array, rows, and col ums.
* output: printed adjacency matrix and in-degree array.
*/

voi d

print_mat(int **mat, int *indeg, int rows, int cols)

{

int i, j;

printf("\'nadjacency matrix:\n");
for (i =0; i <rows; i++)

for (j =0; j < cols; j++)
printf("od ", mat[i][j]);

printf("\n");
printf("\nin-degree:\n");
for (i =0; i <rows; i++)

printf ("% ", indeg[il]);

printf("\n\n");



