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Graph ##3
vector<int> E|[maxv];

to = E[from][0];
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bool cmp(const edge &A, const edge &B)
{ return A.w < B.w; }
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vector<edge> E; // 25

AN
=

AP

so%t(E.begin(), E.end(), cmp);

for (edge e: E) {
int a = Find(e.u), b = Find(e.v);
if (a !'=b) {
Union(e.u, e.v);
cost += E.w;
MST.emplace back(u, v, w);

}
}
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struct node {
int id; // BEHIHRIR
int w; // EHGEILERARIE

imli
Ty

s

Competitive Programming

lmli

i

Made by 153 EIpx &

CCNS



Prim E1E

vector<node> E[maxv]; // maxv AmAEIELE

/* REXEMASTEET */
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/* BRRFR/INEERZ */
priority queue<edge> Q;

imli

/* OREER (RE—EB) */
Q.push({1, 1, 0});
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whlle('Q em
edge e =
in u = e

.V;

if(lvis|u
&ST pgsg)b
cost += e.

TR

visiu| = true;

¥
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* Breadth-First Search

» Relaxation

* Dijkstra's algorithm

* Bellman-Ford's algorithm
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EE B/t = (Breadth-First
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B FS $5D5 II\: EIl\:l

queue<int> Q;
Q.push(source);
vis|source| = true;

while (!Q.empty()) {
int u = Q.front(); Q.pop();
for (auto v: E[u]) {
if (vis[v]) continue;
vis|v]| = true;
Q.push(v);
}

¥
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int update = cost|u| + w

cost|v| = min(cost|v]|, update
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Dijkstra E1F

vector<node> E[maxn]; // Z2&&

/* REXEMASTIEIET */
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Dijkstra &1 (F1441E)
memset(s, Ox3f, sizeof(s)); //MigAEEX

priority queue<node> Q;

Q.push({source, s|[source| = 0});
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Dijkstra E1F
while (!Q.empty()) {
node u = Q.top(); Q.pop();

for (node v: E[u.id]) {
int update = u.w + Vv.w;

if (update < s|[v.id])
Q.push({v.id, s|[v.id]| = update});

¥
¥
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Bellman-Ford's algorithm




Bellman-Ford E1F

vector<edge> E;

/* REZEMIASTEZNEAT */
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Bellman-Ford E1E
memset(s, Ox3f, sizeof(s)); // FIRE[EX

s|source| = 0;
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Bellman-Ford E1F

for (int 1 = 0; 1 < V.size(); 1i++)
for (edge e: E)
s[e.v] = min(s[e.v], s[e.u] + e.w);
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* Floyd-Warshall's Algorithm




Floyd-Warshall's Algorithm




Floyd-Warshall E1E

int s[maxn]|[maxn];

for (int i =
for (int j
s[1][]J] = G

1; i <= N; i++)
= 1; j <= N; j++)
[1]1[J]5

He

for (int k = 1; k <= N; k++)
for (int 1 = 1; i <= N; i++)
for (int j = 1; j <= N; j++)
s[i][J] = min(s[i][j], s[i][k] + s[k][j]);
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Johnson's Algorithm
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