L06. GRAFURI — CU IMPLEM COADA, STIVA

Header.h

#pragma once
#include "QueueStack.h"

void DFS (int** a, int n, int i, int*viz, Elem*& L);
void DFS it (int** a, int n, int i, int*viz, Elem*& L);

void BFS it (int** a, int n, int i, int* viz, Elem*& L);

void ListNodes (int* pred, int s, int d, Elem* &sp);

int minDistNode (int* g, int* dist, int* wviz, int n);

void Dijkstra Updated(int** a, int n, int s, int* prev, int* dist);
void Dijkstra PQ(int** a, int n, int s, int* prev, int* dist);

Functii.cpp

#include "Header.h"

void DFS(int** a, int n, int i, int*viz, Elem*& L)

{

if (a[i][k] && !'viz[k])
DFS(a, n, k, viz, L);

}

void DFS it (int** a, int n, int i, int*viz, Elem*& L)
{
Elem* s;
Init(s);
int wval;
Push (s, 1);
while (Pop(s,val))
{
if (!viz[vall])
{
viz[val]l] = 1;
Enqueue (L, wval);
for (int 3 = n - 1;3 >= 0;3--)
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if (!'viz[j] && alvallli]l)
Push (s, j):

}

void BFS it (int** a, int n, int i, int* viz, Elem*& L)
{
Elem* g;
int val;
Init(q);
Enqueue (q, 1i);
while (Dequeue(g,val))
{
if (!viz[vall)
{
viz[val]l] = 1;
Enqueue (L, val);
for (int j = 0;3 < n;j++)
if (!viz[j] && alvalllj])
Enqueue (g, 3J);

}

int minDistNode (int* g, int* dist, int* wviz, int n)

{

int min = std::numeric limits<int>::max();
int poz = -1;
for (int 1 = 0;1i < n;i++)

if (min >= dist[i] && !'viz[i])
{

min = dist[i]; poz = i;
}

return poz;

}

void Dijkstra Updated(int** a, int n, int s, int* prev, int* dist)
{

int v, u;

int* qg;

int* viz;

g = new int[n];
viz = new int[n];

for (v = 0;v < n;v++)

{
dist[v] = std::numeric limits<int>::max();
glv] = v; prevl[v] = =-2; viz[v] = 0;
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dist[s] = 0;
do {
u = minDistNode(q, dist, viz, n); viz[u] = 1;
if (u !'= -1)
for (v = 0;v < n;v++)
if (afu] [v] && dist[u] + alu][v] <= dist([v])
{
dist[v] = dist[u] + alul]l(lv];
prev[v] = u;
1
} while (u != -1);

void Dijkstra PQ(int** a, int n, int s, int* prev, int* dist)

{

int v, u;

int* viz = new int[n];
Dist2Node* qg;
InitPQ(q);
for (v = 0;v < n;v++)
{
dist[v] = std::numeric limits<int>::max();
prev([v] = =-2; vizl[v] = 0;
1
dist[s] = 0;
EnqueuePQ(q, s, distl[s]);
viz[s] = 1;

while (DequeuePQ (g, u))
{

for (v = 0;v < n;v++)
if (afu]l[v] && dist[u] + alul]ll[v] <= dist[v])

{

dist[v] = dist[u] + alu]l[v];
prev([v] = u;
if (!viz[v])

EnqueuePQ (g, v, dist[v]);

}

void ListNodes (int* prev, int s, int d, Elem*& sp)

{

int k = d;
Push (sp, k);
while (k != s)

{
Push (sp, prev(k]):

k = prev[k];
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Main.cpp
#include "Header.h"

int main ()

{
int** a;
int* viz;
Elem* L;
Elem* sp;
int n, m;
int i, 3, k;
FILE* f;
int* prev;
int* dist;
int s, d, val;

Init(L);
Init (sp);

if (fopen s (&f, "data.txt", "r"))
{

fprintf (stderr, " \n Eroare la deschiderea fisierului
\n") ;
exit (EXIT FAILURE) ;
}

fscanf s (f, "%d %d", &n, é&m);

a = new int*[n];

viz = new int[n];
prev = new int[n];
dist = new int[n];

for (k = 0;k < n;k++)
{

alk] = new int[n];
}
for (1 = 0;1 < n;i++)
for (3 = 0;3 < n;j++)
ali]l[j] = O;

for (k = 0;k < m;k++)
{
fscanf s(f, "%d %d", &i, &J);
fscanf s (f, "%d", sali - 11[J - 11);
}
if (fclose(f))
{
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fprintf (stderr, " \n Eroare la deschiderea fisierului

\n") ;
exit (EXIT FAILURE);
}

cout << "\n Matricea de adiacenta:\n";
for (1 = 0;1i < n;i++)
{
for (3 = 0;3 < n;Jj++)
cout << ali][j] << "\t";
cout << endl;

1
cout << endl;

cout << "\n Traversals: ";

cout << "\n DFS rec: ";

for (k = 0;k < n;k++)
viz[k] = 0;

DFS(a, n, 0, viz, L);

while (Dequeue (L,val))
cout << val << " ";

cout << endl;

cout << "\n DFS iter: ";

for (k = 0;k < n;k++)
viz[k] = 0;

DFS it(a, n, 0, viz, L);

while (Dequeue (L, val))
cout << val <« " ";

cout << endl;

cout << "\n BFS iter: ";

for (k = 0;k < n;k++)
viz[k] = 0;

BFS it(a, n, 0, viz, L);

while (Dequeue (L, wval))
cout << val << " ";

cout << endl;

//Dijkstra Updated(a, n, 0, prev, dist);

Dijkstra PQ(a, n, 0, prev, dist);

cout << endl << "i prev[i] dist[i]\n";

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

{

cout << 1 + 1 << "\t" << prev[i] + 1 << "\t" << dist[i] <<

endl;

}

cout << endl;

s = 0;

d = 5;

ListNodes (prev, s, d, sp);
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cout << "\n Dijkstra's alg: path(" << s + 1 << "; " << d + 1 <<

"): LAY

14

while (Pop(sp,val))
{

cout << val + 1 <<« " ";

}
cout << endl << endl;
return O;

Data.txt
69
122
134
231
244
252
353
462
543
562

57
1210
1430
15100
2350
3510
4320
4560

712

121
131
241
251
351
411
471
541
561
571
671
751
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QueueStack.h

#pragma once
#include <iostream>
using namespace std;

struct Elem {
int data;
Elem* succ;

}i

struct Dist2Node {
int node;
int dist;
Dist2Node* succ;

b

void Init (Elem*& e);
bool isEmpty(Elem* e);
void List (Elem* e);
void Listl (Elem* e);

14

bool Push(Elem*& stack, int wval);
bool Pop(Elem*& stack, inté& val)
bool Top (Elem* stack, inté& wval);

bool Enqueue (Elem*& queue, int val);
bool Dequeue (Elem*& queue, inté& val);
bool Front (Elem* queue, inté& wval);

void InitPQ (Dist2Node*& e);

bool isEmptyPQ (Dist2Node* e);

bool EnqueuePQ (Dist2Node*& queue, int valN, int wvalD);
bool DequeuePQ (Dist2Node*& queue, inté& wvallN);

QueueStack.cpp
#include "Header.h"

volid Init(Elem*& e)

{
e = NULL;

}

bool isEmpty(Elem* e)
{

return e == NULL;

}
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vold List (Elem* e)

{

if (e)

List (e->succ) ;
cout << e->data << " ";

}

else
cout << endl;

}

volid Listl (Elem* e)

{
if (e)

cout << e->data << " ";
List (e->succ) ;
}

else
cout << endl;

}

bool Push(Elem*& stack, int wval)

{
//cout << "\n Insert " << wval << " to stack.";

Elem* p = new Elem;
p->data = val;
p->succ = stack;
stack = p;

return true;

}

bool Pop(Elem*& stack, inté& val)
{
if (isEmpty(stack))
return false;
else
{
Elem* p = stack;
val = p->data;
//cout << "\n Pop " << val << " from stack.";
stack = stack->succ;
delete p;
p = NULL;
return true;

}

bool Top(Elem* stack, inté& wval)
{

if (isEmpty (stack))




SDA LO6. GRAFURI

return false;

else
val = stack->data;

//cout << "\n Top " << val << " in stack.";
return true;

}

bool Enqueue (Elem*& queue, int val)

{

Elem* p new Elem;

p->data val;

//cout << "\n Push " << val << " to queue.";
p->succ = gueue;

queue = p;

return true;

}

bool Dequeue (Elem*& queue, inté& val)
{
if (isEmpty (queue))
return false;
else
{
Elem* p = qgqueue;
if (p->succ)
{
Elem* gy
while (p->succ)
{
qa = ps
P p->succ;

}

g->succ = NULL;
}
else

queue = NULL;
val = p->data;
delete p;
return true;

}

bool Front (Elem* queue, int& val)
{
if (isEmpty (queue))
return false;
else

{

Elem* p = queue;
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while (p->succ)

P = p—->succ;
val = p->data;
return true;

void InitPQ (Dist2Node*& e)
{

e = NULL;
}

bool isEmptyPQ (Dist2Node* e)
{
return e == NULL;

}

bool EnqueuePQ (Dist2Node*& queue, int valN, int wvalD)
{

Dist2Node* p = new Dist2Node;

p->node = valN;

p->dist = valD;

p->succ NULL;

if (isEmptyPQ (queue))
queue = p;
else
{
if (queue->dist >= wvalD)
{
p->succ = queue;
queue = p;

else
Dist2Node* nl=queue, *n2 = queue;

while (n2->succ)

{

nl = n2;
if (n2->dist <= wvalbD)
n2 = n2->succ;

}
nl->succ = p;
if (nl !'= n2)
p->succ = n2;
}
}

return true;
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bool DequeuePQ (Dist2Node*& queue, int& valN)
{

if (isEmptyPQ (queue))
return false;
else

{
Dist2Node* p = queue;

if (p->succ)
{
Dist2Node* g;
while (p->succ)
{
qa = ps
P p—>succ;

}
g->succ = NULL;

t
else

queue = NULL;
valN = p->node;
delete p;
return true;




