Lab 7 solution 
1) bool AnyLeft(Graph* G)
{for(int w=0; w<G->n(); w++)
    if (G->getMark(w) == UNVISITED)

 return true;
 return false;
}
void Unset(Graph* G)
{for (int i=0; i<G->n(); i++)

G->setMark(i, UNVISITED);
}
bool Connected(Graph* G)
{

for(int w=0; w<G->n(); w++)

{
Unset(G);


DFS(G,w);


if (AnyLeft(G)) return false;}

return true;
}
2) bool RootGraph(Graph* G, Queue<int>* Q, int& root) {
  int *Count=new int[G->n()];
  int v, w,i=0;
  for (v=0; v<G->n(); v++) Count[v] = 0; // Initialize
  for (v=0; v<G->n(); v++)   // Process every edge
  for (w=G->first(v); w<G->n(); w = G->next(v,w))
  Count[w]++;   // Add to v2's prereq count
  for (v=0; v<G->n(); v++)   // Process every edge
  {

  if (Count[v]==0)


{i++;


root=v;} 
  }
  if (i!=1)
  
  return false;
  else 

if (i==1)

{

  DFS(G,   root);

for (v=0; v<G->n(); v++)   // Process every edge
  {

if (G->getMark(v)==UNVISITED)


return false;}

  return true;

}
}
3) 
class Rec
{
public:
 int dist;
 int par;
};
int minVertex(Graph* G, Rec* D) { // Find min cost vertex
  int i, v;
  for (i=0; i<G->n(); i++)  // Set v to an unvisited vertex
    if (G->getMark(i) == UNVISITED) { v = i; break; }
  for (i++; i<G->n(); i++)  // Now find smallest D value
    if ((G->getMark(i) == UNVISITED) && (D[i].dist < D[v].dist))
      v = i;
  return v;
}
void DijkstraPath(Graph* G, Rec* D, int s) {
int i, v, w;
for ( i=0; i<G->n(); i++) // Initialize
D[i].dist = INFINITY;
D[s].dist = 0; D[s].par = -1; // This is the root
for (i=0; i<G->n(); i++) { // Process vertices
v = minVertex(G, D);
if (D[v].dist == INFINITY) return; // Unreachable
G->setMark(v, VISITED);
for (w=G->first(v); w<G->n(); w = G->next(v,w))
if (D[w].dist > (D[v].dist + G->weight(v, w))) {
D[w].dist = D[v].dist + G->weight(v, w);
D[w].par = v; // w’s parent in the DFS is v
}
}
// Print out the paths (in reverse order)
for (i=0; i<G->n(); i++) {
cout << "Path for " << i << ": ";
for (int t=i; D[t].par != -1; t = D[t].par)
cout << t << " ";
cout << s << "\n";
}
}
4- i-) 
int maxVertex(Graph* G, int* D) { // Find min cost vertex
  int i, v;  // Initialize v to any unvisited vertex;
  for (i=0; i<G->n(); i++)
    if (G->getMark(i) == UNVISITED) { v = i; break; }
  for (i=0; i<G->n(); i++)  // Now find smallest value
    if ((G->getMark(i) == UNVISITED) && (D[i] > D[v])) v = i;
  return v;
}
void Prim(Graph* G, int* D, int s) { // Prim's MST algorithm
  int *V = new int[G->n()];                     // Who's closest
  int i, w;
  V[0]=-1;
  for (i=0; i<G->n(); i++) {         // Process the vertices
    int v = maxVertex(G, D);
    G->setMark(v, VISITED);
    if (v != s) AddEdgetoMST(V[v], v); // Add edge to MST
    if (D[v] == 0) return;    // Unreachable vertices
    for (w=G->first(v); w<G->n(); w = G->next(v,w))
      if ((D[w] < G->weight(v,w))&&(G->getMark(w)==UNVISITED)) {
        D[w] = G->weight(v,w);       // Update distance
        V[w] = v;                 // Update who it came from
      }
  }
for (i=1; i<(G->n()); i++) {
cout << "Maximum cost Path for " << i << ": ";
for (int t=i; V[t]!= -1; t = V[t])
cout << t << " ";
cout << s << "\n";
}
}

4-ii-)
void Prim(Graph* G, int* D, int s) {
  int i, v, w;           // v is current vertex
  int *V= new int[G->n()];         // Who's closest
  V[0]=-1;
  DijkElem temp;
  DijkElem * E= new DijkElem[G->e()];    // Heap array with lots of space
  temp.distance = INFINITY; temp.vertex = s;
  E[0] = temp;           // Initialize heap array
  maxheap<DijkElem, DDComp> H(E, 1, G->e()); // Create heap
  for (i=0; i<G->n(); i++) {           // Now build MST
    do {
      if(!H.removemax(temp)) return;   // Nothing to remove
      v = temp.vertex;
    } while (G->getMark(v) == VISITED);
    G->setMark(v, VISITED);
    if (v != s) AddEdgetoMST(V[v], v); // Add edge to MST
    if (D[v] == 0) return;    // Ureachable vertices
    for (w=G->first(v); w<G->n(); w = G->next(v,w))
      if ((D[w] < G->weight(v, w))&&(G->getMark(w)==UNVISITED)) {  // Update D
        D[w] = G->weight(v, w);
        V[w] = v;        // Update who it came from
        temp.distance = D[w]; temp.vertex = w;
        H.insert(temp);  // Insert new distance in heap
      }
  }
for (i=1; i<(G->n()); i++) 
{

cout << "Maximum cost Path for " << i << ": ";


for (int t=i; V[t]!= -1; t = V[t])


cout << t << " ";

cout << s << "\n";
}
}
