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#i ncl ude <i ostreanr
#i ncl ude <cstdi o>
#i ncl ude <vector>
#incl ude <al gorithnme
using namespace std;
#define all(c) (c).begin(), (c).end()
#define rall(c) (c).rbegin(), (c).rend()
#define _auto(var, x) typeof (x) var = (x)
#define _auxforeach(it, b, e) for(_auto(it, b), _itend = e; it != _itend,
#define foreach(it, r...) _auxforeach(it, r)
typedef long long LLONG
typedef pair<int ,int > PII;
typedef vector<int > VI;
typedef vector<Vi> WI;
enum { INF = 1<<30 };
struct  UnionFind { // Union Find Representation by X-Tree
VI roots, ranks; /'l roots for each elenent (label) and ranks(tree degr
Uni onFi nd(int nEl ens) root s(nEl ems) ,
ranks(nEl enms) {
foreach(i, O,nElens) roots[i] =i;
}
/Il The root node of x's tree. // Unique label
int rootOf(int x) { // "alnmost” O 1)
if (roots[x] != x)
roots[x] = rootOf (roots[x]);
return roots[x];
}
/Il Merges the trees of a and b. // O(1) //make roo t(a) = root(b)
void mergeRootsOf (int a, int
a =rootOf(a);
b = rootOf(b);
if (a!=bh)
if (ranks[a] > ranks[b])
swap(a, b);
else if (ranks[a] == ranks[b])
ranks[b] ++;
roots[a] = b;
}
H
struct Edge{
int u, v, w
Edge(int u=0, int v=0, int w=0) u(u<v?u:v),v(u<v?viu), ww{}
bool operator <(const Edge &x)const {
if (W =x.w) return Ww<x.w,
if (ul=x.u) return u<x.u;
return  V<X.v;
}
H

/Il Complexidade O(e.log(v))

vect or <Edge> Kruskal (int v, vector<Edge> e){ //Kruskal em 8 linhas XD
11

sort(all(e)); Passol: Ordenar as arestas

Uni onFi nd subtrees(v); /1 Criar uma estrutura para verificar

vect or <Edge> resul t; /'l Vetor para quardar as arestas que
peso da arvore

foreach(it, all(e)){ /| Passo2: Para cada aresta, ligar du

que acabem as arestas
if (subtrees.rootOf(it->u)!=subtrees.rootOf(it->v)){
resul t. push_back(*it);

subtrees. nergeRoot sOfF (i t->u, it->v);
}
return  result;
}
int  main(){
int v, e;
scanf ("% %", &, &e);
vect or <Edge> edges;
for (int i=0; i<e; ++i){
int u, v, w
scanf ("% % %", &u, &, &w);
edges. push_back( Edge(u, v, w));
vect or <Edge> answer = Kruskal (v, edges);
puts("Arestas que conpoem a Floresta Geradora Mnima:\n");
int wei ght =0;
foreach(it, all(answer)){
printf("% - % [%]\n", it->u, it->v, it->w);
wei ght +=i t - >w;
}
printf("\nO peso da arvore: %l\n", weight);
}
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