Acoknon 1: AArép 1t 0 pog tov Kruskal

Meprypaen: Alvetar £vog Ypaeog pe KOUPovg kot akpég, 0mov kdbe axun £xel évo KOGTOG.
Xpnowonoince tov akyopiBpo tov Kruskal yia va Bpeig to Minimum Spanning Tree (MST) tov
YPAQOv.

IIpovmoBéoerc:

* Ewobdyovtot ot akpéG Tov Ypdpov.
* Kafe axun &xet v popoen (kdépPog 1, képPog 2, k6610¢).
Koowag:

using System;
using System. Collections. Generic;
using System. Ling;

public class KruskalAlgorithm

{
public class Edge

{
public int Start { get; }
public int End { get; }
public int Weight { get; }

public Edge(int start, int end, int weight)
{

Start = start;

End = end;

Weight = weight;

public class DisjointSet

{
private readonly Dictionary<int, int> parent = new();
private readonly Dictionary<int, int> rank = new();

public void MakeSet (int x)
{

parent[x] = x;

rank[x] = 0;



public int Find(int x)

{
if (parent[x] !'= x)
parent[x] = Find(parent[x])
return parent[x];
}
public void Union(int x, int vy)
{
int rootX = Find(x) ;
int rootY = Find(y);
if (rootX != rootY)
{
if (rank[rootX] > rank[rootY])
parent[rootY] = rootX;
else if (rank[rootX] < rank[rootY])
parent[rootX] = rootY;
else
{
parent[rootY] = rootX;
rank [rootX]++;
}
}
}

public static List<Edge> Kruskal (int numberOfNodes, List<Edge> edges)
{

var result = new List<Edge>();

var disjointSet = new DisjointSet();

// Initialize disjoint sets
for (int i = 1; i <= numberOfNodes; i++)
{

disjointSet. MakeSet (i) ;



// Sort edges by weight
edges = edges. OrderBy (edge => edge.Weight). ToList();

foreach (var edge in edges)

{
int rootStart = disjointSet. Find (edge. Start) ;
int rootEnd = disjointSet. Find (edge. End) ;

// 1f the edge does not form a cycle
if (rootStart != rootEnd)

{
result. Add (edge) ;
disjointSet. Union(rootStart, rootEnd);

return result;

public static void Main()

{
var edges = new List<Edge>

{

new Edge (1, 2, 4),
new Edge (1, 3, 1),
new Edge (2, 3, 2),
new Edge (2, 4, 5),
new Edge (3, 4, 8)

var result = Kruskal (4, edges);

Console.WriteLine ("Edges in the Minimum Spanning Tree:”);
foreach (var edge in result)

{
Console.WriteLine ($” {edge. Start} - {edge.End}: {edge.Weight}”);



ECynon:

1. Agpovpyia Khaong Edge: Opilet Tig axpég Tov ypapov pe apykd kopupo, telko koo
Kol KOGTOG,

2. DisjointSet: Bon0det oty £voon Kot 0peoT) TOV OUAS®Y Y10, AoV KOKA®V.

3. Koprog AlyoprOpog Kruskal: Ta&wvopet tig axpég pe féorn 1o KOGTOG Kot EMAEYEL TIG
aKpéG o to MST yopig va dnuovpyet KOKAOLG.

Aocknon 2: AkyoprOpog Tov Prim

Heprypaen: Atveton Evag ypaeog pe kOpPoug kot axpés. Xpnowonoinoe tov adydopiBpo tov Prim
v va Bpeig To Minimum Spanning Tree (MST) tov ypdeov Eekvavtag amd Evay kabopiopuévo
Koupo.

IIpovroBéoers:

* Ewodyovtot ot akpéC Tov Ypdpov.
* Kabe axun &xet v popoen (kdppog 1, képpog 2, k6610g).
* Alveton 0 apykog kOpPog.

Kodwac:

using System;
using System. Col lections. Generic;
using System.Ling;

public class PrimAlgorithm

{
public class Edge

{
public int Start { get; }
public int End { get; }
public int Weight { get; }

public Edge(int start, int end, int weight)
{

Start = start;

End = end;

Weight = weight:



public static List<Edge> Prim(int numberOfNodes, List<Edge> edges, int

startNode)

{
var result = new List<Edge> () ;

var minHeap = new SortedSet<Edge> (Comparer<Edge>. Create ((a, b)

a.Weight. CompareTo (b. Weight))) ;
var visited = new HashSet<int>();

1
\%

void AddEdges (int node)

{
visited. Add (node) ;
foreach (var edge in edges.Where(e => e.Start == node || e.End ==

node) )

if (lvisited. Contains (edge. Start)

|| 'visited. Contains (edge. End))

{
minHeap. Add (edge) ;

AddEdges (startNode) ;

while (minHeap. Count > 0)
{

var edge = minHeap.Min;
minHeap. Remove (edge) ;

if (visited. Contains (edge. Start) && visited. Contains (edge. End))
{

continue;

result. Add (edge) ;
AddEdges (edge. Start) ;
AddEdges (edge. End) ;



return result;

public static void Main()

{
var edges = new List<Edge>

{

new Edge(1, 2, 4),
new Edge (1, 3, 1),
new Edge (2, 3, 2),
new Edge(2, 4, 5),
new Edge(3, 4, 8)

var result = Prim(4, edges, 1);

Console.WriteLine ("Edges in the Minimum Spanning Tree:”);
foreach (var edge in result)

{
Console.WriteLine ($” {edge. Start} - {edge.End}: {edge.Weight}”);

E&nynon:

1. Anmovpyia Kridong Edge: Opilet t1g akpég tov ypégov.

2. Prim's Algorithm: Eekwvd and évav koppo, mpochETeL TI 0KpUEG TOV YPAPOV TOV GLVOEOVV
TOV KOUPO autdv pe pn emokéPOnKe KOUPoLS, kot emavarappdver péxpt vo cuvoEceL OAOVG
TOVG KOUPOLG.

Hepidnyn

Ot ady6pBpot Kruskal kon Prim givat epyodeia mov gpnoyonoodpe yo va Bpovpe 1o Minimum
Spanning Tree evdg ypapov. O Kruskal emaéyet tig mo @Onvég axpéc mpdTa, evd o Prim
emektetvetat omd Evav apykd kOpuPo, TpochiToviag Tig To EONVES AKUES TOV GLVOEOLV LN
emokéPOnke kOUPove.

Avtég o1 aoknoels Oa og fonBncovy va KATOVONGELS TOG AELTOVPYOHV 0L TOT 01 AAYOPIOLOL Kot TG
va Toug epappocelg oty CH. Av éxeig omotadnmote amopio 1 ypedlecar fonbeto, unv diotdoelc va
pomoelg!
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