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Kruskal Algorithm Coding with c++

#include <iostream>
#include <vector>
#include <algorithm>

using namespace std;

// Structure to represent an edge
struct Edge {
int u, v, weight;
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/I Comparator to sort edges by weight
bool compare(Edge a, Edge b) {
return a.weight < b.weight;

}

// Disjoint Set (Union-Find) with path compression and union by rank
class DisjointSet {
vector<int> parent, rank;

public:
/I Initialize the DSU
DisjointSet(int n) {
parent.resize(n);
rank.resize(n, 0);
for (inti=0;i<n;i++)
parent[i] = i;

}

// Find the representative of a set with path compression
int find(int u) {
if (parent[u] != u)
parent[u] = find(parent[u]);
return parent[u];

}

/I Union two sets by rank
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void unionByRank(int u, int v) {
int pu = find(u);
int pv = find(v);
if (pu == pv) return; // Already in the same set

if (rank[pu] < rank[pv]) {
parent[pu] = pv;

} else if (rank[pu] > rank[pv]) {
parent[pv] = pu;

}else {
parent[pu] = pv;
rank[pv]++;

}

}
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Il Function to find MST using Kruskal’'s Algorithm
int kruskalMST (int V, vector<Edge>& edges) {
I/l Step 1: Sort edges by weight
sort(edges.begin(), edges.end(), compare);

I/l Step 2: Initialize Disjoint Set
DisjointSet ds(V);
int mstWeight = O;

/I Step 3: Pick edges one by one
for (auto edge : edges) {
if (ds.find(edge.u) != ds.find(edge.v)) {
cout << "Selected Edge: " << edge.u << "-" << edge.v <<" (" << edge.weight << ")\n";
mstWeight += edge.weight;
ds.unionByRank(edge.u, edge.v);
}
}

return mstWeight;

}

/l Driver code
int main() {
intVV =4; // Number of vertices
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vector<Edge> edges ={
{0, 1, 10},
{0, 2, 6},
{0, 3, 5},
{2, 3, 4}
%

int totalWeight = kruskalMST(V, edges);
cout << "Total weight of MST: " << totalWeight << endl;

return O;

Output

Selected Edge: 2 - 3 (4)
Selected Edge: 0 - 3 (5)
Selected Edge: 0 -1 (10)
Total weight of MST: 19

H.O- 205, LGF, Greater Kailash 1l, New Delhi — 110048, INDIA, e. info@tpcglobal.in , web: www.tpcglobalin

B.O: 5 R Tower, Shiva Enclave, GMS Road, Ballupur Chauk, Dehradun- 248 001, Uttarakhand, INDIA



