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class sparse_matrix{
int **data;
// dimensions of matrix
int row, col,
// total number of elements in matrix
int len;
public:
sparse_matrix(int r, int c) {
// initialize row
row =r;
// initialize col
col =¢;
/[ initialize length to 0
len =0;
//Array of Pointer to make a matrix
data = new int *[MAX];

/I Array representation
/[ of sparse matrix
/1[,0] represents row
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/1[,1] represents col
/1[,2] represents value
for (inti =0; i < MAX; i++)
data[i] = new int[3];

()
sparse_matrix transpose() {
I/l new matrix with inversed row X col
sparse_matrix result(col, row);
/I same number of elements
result.len = len;
/ to count number of elements in each column

int *count = new int[col + 1];

/I initialize all to 0
for (inti=1;i<=col; i++)
count[i] =0;
for (inti=0;i<len;i++)
count[data[i][1]]++;
int *index = new int[col + 1];
/ to count number of elements having
/I col smaller than particular i
/1 as there is no col with value < 0
index[0] = 0;
// initialize rest of the indices
for (inti=1;i<=col;it++)
index[i] = index[i - 1] + count[i - 1];
for (inti=0;i<len; i++) {
/ insert a data at rpos and
/l increment its value
int rpos = index[data[i][1]]++;
/I transpose row=col
result.data[rpos][0] = data[i][1];

/I transpose col=row
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result.data[rpos][1] = data[i][O];
// same value
result.data[rpos][2] = data[i][2];

¥
return result;
¥
=)
void multiply(sparse_matrix b) {
if (col = b.row) {

/' Invalid multiplication
cout << "Can't multiply, Invalid dimensions™;

return;

/I transpose b to compare row
// and col values and to add them at the end
b = b.transpose();
int apos, bpos;
/1 result matrix of dimension row X b.col
I/l however b has been transposed,
Il hence row X b.row
sparse_matrix result(row, b.row);
/] iterate over all elements of A
for (apos = 0; apos < len;) {
/I current row of result matrix
int r = data[apos][0];

// iterate over all elements of B

for (bpos = 0; bpos < b.len;) {
/I current column of result matrix
/ data[,0] used as b is transposed
int ¢ = b.data[bpos][0];
// temporary pointers created to add all
// multiplied values to obtain current

/I element of result matrix
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int tempa = apos;
int tempb = bpos;
int sum = 0;
/I iterate over all elements with
// same row and col value
/1 to calculate result[r]
while (tempa < len && data[tempa][0] ==r &&
tempb < b.len && b.data[tempb][0] == ¢) {
if (data[tempa][1] < b.data[tempb][1])
I skip a
tempa++;
else if (data[tempa][1] > b.data[tempDb][1])
I/ skip b
tempb++;
else
// same col, so multiply and increment
sum += data[tempa++][2] *
b.data[tempb++][2];
¥
I insert sum obtained in result[r]
/I if its not equal to O
if (sum !=0)
result.insert(r, ¢, sum);
while (bpos < b.len &&
b.data[bpos][0] == ¢)
// jJump to next column
bpos++;
}
while (apos < len && data[apos][0] ==T)

// jJump to next row
apos++;

¥
result.print();

= ~ -3 » B35 ( directed graph) G =(V,E)4-T :
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A |B |C |D |E
A0 [8 |4 |8 |
B|7 |0 [*®[*]|9
Cl4 |2 |0 |5 |2
D[4 |°|>®]|0 |2
E|[e |5 |7 |5 |0

OEBEZ T
void floydWarshall(int graph[][V]){
int distfV1[V], i, j, k;
for(i=0;i<V;i++)
for j=0;j <V;j++)
dist[i][i] = graph[iI[l;

for(k=0; k<V; k++) {
/I Pick all vertices as source one by one
for(i=0;i<V;i++) {
/I Pick all vertices as destination for the
/[ above picked source
for(j=0;j<V;j++){
if (dist[j][K] > (dist[j][i] + dist[i][K])
&& (dist[j][i] != INF
&& dist[i][K] '= INF))
dist[i][j] = dist[i][K] + dist[K][j];
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