Aoknon 1: Baocwi] Avalitnon Kata Babog

Ipayte éva Tpdypoppo oL ¥PNOYOTOEL TV un avadpopikn viAomoinon tov DFS ywo va dacyicet
EVOL YPAGNLLOL KO VOL EKTUTAOGEL TOVG KOUBOLS TOV.

Avon:

using System;

using System.Collections.Generic;

class Graph

{

private int \ertices;
private List<int>[] adj;

public Graph(int vertices)
{

\ertices = vertices;
adj = new List<int>[vertices];
for (int i = 0; i < vertices; i++)
{
adj[i] = new List<int>();
}
}

public void AddEdge(int v, int w)

{
adj[v].Add(w);

¥

public void DFS(int start\ertex)
{

bool[] visited = new bool[\ertices];
Stack<int> stack = new Stack<int>();

stack.Push(start\Vertex);

while (stack.Count > 0)
{

int vertex = stack.Pop();

if ('visited[vertex])

{
Console.Write(vertex + " ");
visited[vertex] = true;

¥



foreach (int neighbor in adj[vertex])
{
if (Ivisited[neighbor])
{
stack.Push(neighbor);
¥
¥
k
k

static void Main()

{
Graph g = new Graph(5);

g-AddEdge(0, 1);
g-AddEdge(0, 2);
g.-AddEdge(1, 2);
g.-AddEdge(2, 0);
g.-AddEdge(2, 3);
g.-AddEdge(3, 3);

Console.WriteLine("Following is Depth First Traversal " +
"(starting from vertex 2)");

g.DFS(2);
}



Aoknon 2: Evpeon Zuvoedgpuévov ZuvioTmo OV

[payte éva TpodypOppa TOL ¥PNCOTOEL TV Un avadpopikny vAomoinon tov DFS ya va Bpet ko
VO EKTUTIOGEL OAEG TIC GUVIEDEUEVEG GUVIGTMGES EVOG U KATEVOVVOUEVOL YPOUPNLOTOC.

Avon:

using System;
using System.Collections.Generic;

class Graph

{

private int \ertices;
private List<int>[] adj;

public Graph(int vertices)
{

\ertices = vertices;
adj = new List<int>[vertices];
for (int i = 0; i < vertices; i++)
{
adj[i] = new List<int>();
}
}

public void AddEdge(int v, int w)

{
adj[v].Add(w);
adj[w].Add(v);

¥

private void DFSULil(int start\ertex, bool[] visited)
{

Stack<int> stack = new Stack<int>();
stack.Push(start\Vertex);

while (stack.Count > 0)
{

int vertex = stack.Pop();

if ('visited[vertex])

{
Console.Write(vertex + " ");
visited[vertex] = true;

¥



foreach (int neighbor in adj[vertex])
{
if (Ivisited[neighbor])
{
stack.Push(neighbor);
¥
¥
k
¥

public void ConnectedComponents()

{

bool[] visited = new bool[Vertices];

for (int v = 0; v < \ertices; v++)
{
if (Ivisited[v])
{
DFSULtil(v, visited);
Console.WriteLine();
}
}
}

static void Main()

{
Graph g = new Graph(5);

g.AddEdge(1, 0);
g.-AddEdge(2, 3);
g.AddEdge(3, 4);

Console.WriteLine("Following are connected components™);
g.ConnectedComponents();



Aoknon 3: Aviyvevon Kokhov og KatevBuvopevo I'paonpa

Ipayte éva mpdypappo mov xpnoonotel v un avadpopikn vioroinon tov DES ywo va
aVLVEDGEL OV VITAPYEL KOKAOG GE £va KATELOLVOUEVO YPAPNLLaL.

Avon

using System;

using System.Collections.Generic;

class Graph

{

private int \ertices;
private List<int>[] adj;

public Graph(int vertices)
{

\fertices = vertices;
adj = new List<int>[vertices];
for (int i = 0; i < vertices; i++)
{
adj[i] = new List<int>();
}
}

public void AddEdge(int v, int w)

{
adj[v].Add(w);

¥

public bool IsCyclic()
{

bool[] visited = new bool[\ertices];
bool[] recursionStack = new bool[Vertices];

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

{
if (IsCyclicUtil(i, visited, recursionStack))

return true;

¥

return false;

¥

private bool IsCyclicUtil(int v, bool[] visited, bool[] recursionStack)



Stack<int> stack = new Stack<int>();
stack.Push(v);

while (stack.Count > 0)
{

int node = stack.Peek();

if (Ivisited[node])

{
visited[node] = true;
recursionStack[node] = true;

¥

bool hasUnvisitedNeighbors = false;
foreach (int neighbor in adj[node])
{
if (Ivisited[neighbor])
{
stack.Push(neighbor);
hasUnvisitedNeighbors = true;

¥

else if (recursionStack[neighbor])

{
return true; // Cycle found
}
}

if (!hasUnvisitedNeighbors)

{
recursionStack[node] = false;
stack.Pop();

¥
¥

return false;

¥

static void Main()

{
Graph g = new Graph(4);
g.AddEdge(0, 1);
g.AddEdge(0, 2);
g.AddEdge(1, 2);
g.AddEdge(2, 0);
g.AddEdge(2, 3);



g.-AddEdge(3, 3);

if (9.1sCyclic())
Console.WriteLine("Graph contains cycle");
else
Console.WriteLine("Graph doesn't contain cycle");

Aoxknon 4: Tororoyun] Ta&vopnon KatevOovopevov Akvkikod I'pagipatog
(DAG)

Ipayte éva mpdypappo mov xpnoyonotel v un avadpopikn vAoroinon tov DFS ywo va exteléoet
TOTOAOYIKT TOEVOUNOT o€ éva Katevbuvopevo akvkAikd ypaenua (DAG).

Avdon:

using System;
using System.Collections.Generic;

class Graph

{
private int \ertices;
private List<int>[] adj;

public Graph(int vertices)
{
\ertices = vertices;
adj = new List<int>[vertices];
for (int i = 0; i < vertices; i++)
{
adj[i] = new List<int>();
}
}

public void AddEdge(int v, int w)
{

adj[v].Add(w);
}

public void TopologicalSort()
{

bool[] visited = new bool[Vertices];
Stack<int> stack = new Stack<int>();



for (int i = 0; i < \ertices; i++)
{
if (Tvisited[i])
{
TopologicalSortUtil(i, visited, stack);
}
}

while (stack.Count > 0)

{
Console.Write(stack.Pop() + " ");
}
}

private void TopologicalSortUtil(int v, bool[] visited, Stack<int> stack)
{

Stack<int> dfsStack = new Stack<int>();

dfsStack.Push(v);

while (dfsStack.Count > 0)

{
int node = dfsStack.Peek();

if (Ivisited[node])
{

visited[node] = true;

foreach (int neighbor in adj[node])
{

if (Ivisited[neighbor])

{

dfsStack.Push(neighbor);

}

}
}

else

{
if (dfsStack.Peek() == node)

{
stack.Push(dfsStack.Pop());
}
}
}
}



static void Main()

{
Graph g = new Graph(6);
g.-AddEdge(5, 2);
g-AddEdge(5, 0);
g-AddEdge(4, 0);
g.-AddEdge(4, 1);
g-AddEdge(2, 3);
g-AddEdge(3, 1);

Console.WriteLine("Following is a Topological Sort of the given graph:");
g.TopologicalSort();

Acknon 5: Evpeon 0hmwv TV owadpop®v ard koppo A o koppo B

Ipayte éva mpdypappo mov xpNooTotel TV un avadpopikn vioroinon tov DFS yw va Bpet 6Aeg
T1G S100popéc amd Evav kOpuPo apyns A og évav kOpPo mpoopicupov B.

using System;
using System.Collections.Generic;

class Graph

{
private int \ertices;
private List<int>[] adj;

public Graph(int vertices)
{
\ertices = vertices;
adj = new List<int>[vertices];
for (int i = 0; i < vertices; i++)
{
adj[i] = new List<int>();
}
}

public void AddEdge(int v, int w)

{
adj[v].Add(w);

¥

public void PrintAllPaths(int s, int d)
{



bool[] visited = new bool[Vertices];
List<int> path = new List<int>();
Stack<(int, List<int>)> stack = new Stack<(int, List<int>)>();

path.Add(s);
stack.Push((s, new List<int>(path)));

while (stack.Count > 0)
{

var (current, currentPath) = stack.Pop();

if (current
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