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Solution

vector < > dijkstra( V, vector<vector<int>> adj[], i src)

{

vector<int>cost(Vv,0);
cost[src]=0;

vector« >vis(V, ) i

priority_queue<pair<int,int>,vector<pair<int >>,greater<pair<int, >>> pq;

pq.push({@,src});

while(!pq.empty())
{
pair<int,int>p = pq.top();
] currCost = p.first;
currNode .second;

Pq.pop();
if(vis[currNode]) continue;

vis[currNode] = -
cost[currNode] = currCost;

for( i=0;i<adj[currNode].size();i++)

{
neighbourNode = adj[currNode][i][@];
weight = adj[currNode][i][1];

if(vis[neighbourNode]) continue;

pg.push({currCost + weight, neighbourNode});
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@ N etwork. Delay Time,

You are given a network of n nodes, labeled from 1 to n. You are also given
times , a list of travel times as directed edges times[i] = (u;, vi, wi),
where u; is the source node, v; is the target node, and w; is the time it takes
for a signal to travel from source to target.

We will send a signal from a given node k . Return the time it takes for all the n
nodes to receive the signal. If it is impossible for all the n nodes to receive the
signal, return -1 .
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networkDelayTime( < torg >>& times, n, k) {
vector<vector<vector« >>> graph = createGraph(times,n);
| minTime(graph,n,k);

»>> createGraph(
vector<vector<vector« »>> graph(n+l);

( =0;i<=ni++) {
graph.push back({{}});

(vector« > edge:edges) {
source = edge[0];
dest edge[1];

cost = edge[2];

graph[source].push back({dest,cost});

graph;

minTime(

vector« > cost(n+1,0);
cost[src] 9;

vector« >vis(n+l, ' J-

priority queue<pair« >, vector<pair« »> ,greater<pair«

pq.push({@,src});

(!pq.empty()
pair«< : p =
currNode

currCost =

pq.pop();
(vis[currNode])

vis[currNode] = -

cost|currNode] currCost;

i=0;i<graph|[currNode].size();i++)

neighbourNode = graph[currNode][i][@];
weight graph[currNode][i][1];

(vis[neighbourNode])

pq.push({currCost + weight, neighbourNode});

i=1; i<=n; i++)
f(vis[i]==0) ret

0;

xX:cost) ans = max(ans,x);

ans ;
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(1) Negarive ooghe quete | Bulman Jod Algorithm.

Te — 0(V*E)
ac — D(V)

Solution {

isNegativeWeightCycle(int n, vector<vector<int>>edges){
vector< >dis(n,INT_MAX);

dis[@] = ©;

for (i i=0;i<n-1;i++)
{
for( edge:edges)
{
src = edge[0];
dest = edge[1l];
wt = edge[2];
if(dis[src]!=INT_MAX)
dis[dest] = min(dis[dest],dis[src]+wt);

for(auto edge:edges)
|

src = edge[9];
dest = edge[l];
wt = edge [2];
if(dis[src]!=INT_MAX && dis[dest]>dis[src]+wt)
return 1;

}

return 0;
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Solution {

shortest distance(vector<vector« >>&matrix){
V = matrix.size();
vector<vector« >>costs(matrix.size(),vector< >(matrix.size()));

for( i=0;i<V;i++)
for( J=0;j<V;j++)
costs[i][j] = matrix[i][]j];

for( k=0;k<V;k++)
or( 1=0;i<V;i++)
for( J=0;3<V;j++){

if(costs[i][k]!=-1 && costs[k][j]!=-1){
if(costs[i][j]==-1)
costs[i][j] = costs[i][k]+costs[k][j];
else

costs[i][J] min(costs[i][j], costs[i][k]+costs[k][j]);

}

for( 1=0;i<V;i++)
for( j=0;j<V; j++)
matrix[i][j] = costs[i][]j];
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Solution

spanningTree(i V, vector<vector< >> adj[])

minCost = 0;
vector« >costs(V,INT_MAX);
costs[@] = 0;
vector« >vis(V, )3
priority_queue<pair< >,vector<pair« >>,greater<pair« r >>>pq;
pq.push({0,0});

while(!pg.empty())
{
pair< 8 > p = pq.top();
currNode = p.second;
currCosti = p. . first;

Pq.pop();
if(vis[currNode]) continue;
minCost += currCost;

vis[currNode]

)

costs[currNode] = currCost;

for (i i=0;i<adj[currNode].size();i++)
{
neighbourNode = adj[currNode][i][©@];
neighbourNodeCost = adj[currNode][i][1];
if(vis[neighbourNode]) continue;
pq.push({neighbourNodeCost, neighbourNode});

}

return minCost;

https://www.linkedin.com/in/karun-karthik


https://www.linkedin.com/in/karun-karthik/
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minCostConnectPoints(vector<vector< >>& points) {

n = points.size();
vector<vector<pair«< 2 >>> graph(n);

= | i=0;1i<n; i+t+) {
for ( J=0; J<n; j++) {
f (1 == J) continue;

graph[i].push_back({abs(points[i][@] - points[j][@]) + abs(points[i][1] - points[j][1]), j});

}

priority queue<pair« S >,vector<pair«< . >>,greater<pair« - >>>pq;
vector« > vis(n, )e

pq.push({0, 0});

ans = 0;
while (!pq.empty())
{
pair< s > p = pq.top();
currNode = p.second;
currCost = p.first;

pq.pop();

if (vis[currNode])
ans += currCost;
vis[currNode] = -

for( i=0;i<graph[currNode].size();i++)
{
neighbourNode = graph[currNode][i].second;
neighbourNodeCost = graph[currNode][i].first;
if(vis[neighbourNode]) continue;
pq.push({neighbourNodeCost, neighbourNode});
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)

—-é

Solution {

isBipartite(vector<vector<int>>& graph) {

n= graph.size();
vector«< >colors(n,-1);

for(int curr=0; curr<n ; curr++){

if(colors[curr]!=-1) ontinue;

if(hasEvenLengthCycle(graph, curr, 9, colors)==

hasEvenLengthCycle(vector<vector< >>& graph,
if(colors[curr]!=-1)
return colors[curr]==color;

colors[curr] = color;

for( neigh: graph[curr])
{

if(hasEvenLengthCycle(graph, neigh, 1-color, colors)==

curr,

color,vector<

https://www.linkedin.com/in/karun-karthik
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Solution {
dfs(vector« > graph[],

if(color[curr] == -1)
colorfcurr] = 1;
neigh : graph[curr])

if(color[neigh] == -1)
{

color[neigh] = 1 - color[curr];
if(dfs(graph, neigh, color)== ) return

}

else if(color[neigh] == color[curr]) return

possibleBipartition( n, vector<vector« >>& dislikes) {

vector< > color(n+l, -1);
vector« > graph[n+1];

for( edge : dislikes){
graph[edge[@]].push_back(edge[1]);
graph[edge[1]].push_back(edge[@]);

for( i=1; i<=n; i++){
if(color[i] == -1)
if(!dfs(graph, i, color)) return
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Code.

5—9

{

*rank, *parent, n;

DisjSet( n)
{

rank = new

parent = new
->n = n;

makeSet();

makeSet()

( i=0;1<n; i) {

parent[i] : -

if (parent[x] != x) {
parent[x] = find(parent[x]);

eturn parent|[x];

Union( X5 y)
xset find(x);
yset find(y);
if (xset == yset)
1f (rank[xset] < rank[yset]) {
parent[xset] = yset;
if (rank[xset] > rank[yset]) {

parent[yset] = xset;

{

parent[yset] = xset;
rank[xset] = rank[xset] + 1;

https://www.linkedin.com/in/karun-karthik
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Graph {
vector<vector« > > edgelist;
Vs
Graph( V) {

addEdge( x .

edgelist.push_back({ w, X, vy });

kruskals_mst()

sort(edgelist.begin(), edgelist.end());

DSU s(V);
ans = 0;
for ( edge : edgelist) {
edge[0@];
x = edge[1];
y = edge[2];

if (s.find(x) != s.find(y)) {
s.union(x, y);
ans += Ww;
cout << x << "
<< endl;
}
}

cout << "Minimum Cos
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tor<vector« >> criticalConnections( vector<vector >>& connections) {
vector< > graph[n];
for(vector« > edge: connections){
u edge[0];
v edge[1];
graph[u].push back(v);
graph[v].push_back(u);

n findCriticalConnections(n, graph);

r<vector< >> findCriticalConnections(
vector« > disTime(n,-1);
vector« > lowTime(n,-1);
time = 0;
vector<vector« >> answer;
tarjansDFS(graph, 0, -1, disTime, lowTime, time, answer);
turn answer;

tarjansDFS(vector« parent, vector >&disTime,
tor< > &lowTime, vect vector >> &answer){

disTime[curr] time;
lowTime[curr] time;
time += 1;

for( neigh: graph[curr]){
if(neigh == parent)

if(disTime[neigh]!=-1){
lowTime[curr] = min(lowTime[curr], disTime[neigh]);

inue*
1 ic,

tarjansDFS(graph, neigh, curr, disTime, lowTime, time,
lowTime[curr] = min(lowTime[curr], lowTime[neigh]);

if(disTime[curr] < lowTime[neigh]){
vector« > temp;
temp.push_back(curr);
temp.push_back(neigh);
answer.push_back(temp);
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