raph

(Part-2)

(S VW P V)

S - By Kapil Yadav

1. BFS/DFS Traversal
Problems
2.Cycle Detection In

Undirected and Directed
Graph




Basic Traversal Questions:
Number of provinces
Flood fill
Number of islands
Max Area of island
Number of closed islands
Count Sub Islands
Number of Enclaves
Rotting Oranges
All Paths from source to target
Keys and Rooms
Surrounded Regions

Find Eventual safe state

01 Matrix

Pacific Atlantic Water Flow

Shortest path with alternating colors

Reorder Routes to Make All Paths Lead to the City Zero
Shortest Path visiting all nodes

Shortest Bridge

As Far from Land as Possible

Jump Game 3



54’. Number of Provinces @
& dH 6.5K CP 270 G
Companies

There are n cities. Some of them are connected, while some are not. If city a is connected directly
with city b, and city b is connected directly with city c, then city a is connected indirectly with city
cl.

A province is a group of directly or indirectly connected cities and no other cities outside of the

group.
You are given an n x n matrix isConnected where isConnected[i][j] = 1 if the ith city and the
jth city are directly connected, and isConnected[i][j] = © otherwise.

Return the total number of provinces.

Example 1:

O—@
©

Input: isConnected = [[1,1,0],[1,1,0],[0,0,1]]
Output: 2
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void dfs(int node,vector<bool>& vis, vector<vector<int>>& grid){
vis[node]=1;
(int i=0; i<grid[node].size();i++){
(grid[node][1] && vis[i]==0){
dfs(i,vis,grid);
}
}

O 0O NO UL B WN =

}

=
(<]

int findCircleNum(vector<vector<int>>& isConnected) {
int V = i1sConnected.size();
vector<bool> vis(V,0);
int cnt=0;
(int 1=0;i<V;i++){
(vis[i]==0) {
cnt++;
dfs(i,vis, isConnected);
}
}

cnt;

TC= O VJ ow )
sC= O(v) + o(v)
Luisited L yecovive zdna¥-£?3&;
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733. Flood Fill Hint @
Easy & d958K (Ps63 @
Companies

An image is represented by an m x n integer grid image where image[i][j] represents the pixel
value of the image.

You are also given three integers sr, sc, and color. You should perform a flood fill on the image
starting from the pixel image[sr][sc] .

To perform a flood fill, consider the starting pixel, plus any pixels connected 4-directionally to the
starting pixel of the same color as the starting pixel, plus any pixels connected 4-directionally to
those pixels (also with the same color), and so on. Replace the color of all of the aforementioned
pixels with color.

Return the modified image after performing the flood fill.

Example 1:

1 (1] 1 2 | 2| 2

1|10 |C=>|2]|2]0

Input: image = [[1,1,1],[1,1,0],[1,0,1]1], sr =1, sc = 1, color = 2
Outpux: [[2,2,2],12,2,01,12,9;1]]

Explanation: From the center of the image with position (sr, sc) = (1, 1)
(i.e., the red pixel), all pixels connected by a path of the same color
as the starting pixel (i.e., the blue pixels) are colored with the new
color.

Note the bottom corner is not colored 2, because it is not 4-
directionally connected to the starting pixel.



Example 2:

Input: image = [[0,0,0],([90,0,0]], sr = @, sc = @, color = @

Output: [[0,0,0],([0,0,0]]
Explanation: The starting pixel is already colored @, so no changes are

made to the image.
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A= (1,1)

I{5(0,1) a\C;s(\,o)ﬁ %T:Z
dfs(0,0) at=(1)1)
320),0)
OR
aLs (4, 1)
el
ds(1,0) d\cﬁcf.?}w B
ds(0,0) dt=(2,0)
dfs(o)1)

A—F}CO, 7’)
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void dfs(vector<vector<int>>& image,int cr,int cc,int newcolor,int oldcolor){
int m = image.size();
int n= image[0].size();
(cr<0@ |] cr>=m || cc<0 || cc>=n || image[cr][cc]!=oldcolor){
H
}
image[cr][cc]= newcolor;
dfs(image,cr+1,cc,newcolor,oldcolor);
dfs(image,cr-1,cc,newcolor,oldcolor);
dfs(image,cr,cc+1,newcolor,oldcolor);
dfs(image,cr,cc-1,newcolor,oldcolor);

1
2
3
4
5
6
7
8
)

3

vector<vector<int>> floodFill(vector<vector<int>>& image, int sr, int sc, int color) {
(image[sr][sc]==color) LET[SH
dfs(image,sr,sc,color,image[sr][sc]);
image;

TC = O(NxM) + o(NxMxy)
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Called”]
=~ o(NxM)
sc- ofuem) + O (Nem)
> Recwwive stack #pace O uisiied me

= Thexe & a bedler way to Call multple recurzive functions
o a gmnd.
= If we work o %o Y Direclionz | dren  take

%wEL‘] = {—])o)\)o}
col[Y] = §£0,-1,0,1%



int rowdir[4] {-1,0,1,0};
int coldir[4] {0,-1,0,1};
void dfs(vector<vector<int>>& image,int cr,int cc,int newcolor,int oldcolor){
int m = image.size();
int n= image[0].size();
(cr<@ || cr>=m || cc<0 || cc>=n || image[cr][cc]!=oldcolor){

b

OO NO UL WN =

}
image[cr][cc]= newcolor;
(int 1=0;1<4;i++){
int nr = cr+rowdir[i];
int nc = cc+coldir[i];
dfs(image,nr,nc,newcolor,oldcolor);

L e T S = I = I
O O~NOOUD WNR

vector<vector<int>> floodFill(vector<vector<int>>& image, int sr, int sc, int color) {
(image[sr][sc]==color) image;
dfs(image,sr,sc,color,image[sr][sc]);
ET[H

N NN
N = &

23}




Flood Fil) \-U.B\\’Y\a, BES -

vector<vector<int>> floodFill(vector<vector<int>>& image, int sr, int sc, int newColor) {
(image[sr][sc]==newColor)
image;

queue<pair<int, int>>pq;
pq.push({sr,sc});

O O NO UL A WN =

=
(=]

int m = image.size();
int n = image[0].size();
int oldcolor = image[sr][sc];

e el
A WN R

(pg.size()>0)

=
o un

int currRow=pq.front().first;
int currCol=pq.front().second;

= e
o o N

Pq.pop();

NN
= @

(currRow<0 || currRow>=m || currCol<0 || currCol>=n
|| image[currRow][currCol]!=oldcolor)

NN
w N

b

NN
(S~

image[currRow] [currCol]=newColor;
pq.push({currRow-1,currCol});
pg.push({currRow,currCol-1});
pg.push({currRow+1,currCol});
pg.push({currRow,currCol+1});

}
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1
2 vector<vector<int>> floodFill(vector<vector<int>>& image, int sr, int sc, int color)
{
(image[sr][sc]l==color) image;
int m = image.size();
int n = image[0].size();

int rowdir[4] {-1,0,1,0};
int coldir[4] = {0,-1,0,1};

3
4
5
6
7
8
9

10 queue<pair<int,int>> q;

11 q.push({sr,sc});

12 int oldcolor = image[sr][sc];

13

14 (!q.empty()){

15 int currrow = q.front().first;
16 int currcol = g.front().second;
17 q.pop();

18 image[currrow][currcol] = color;
19

20 (int 1=0;1<4;1++){

21 int nr = currrow+rowdir[i];
22 int nc = currcol+coldir[i];
23

24 (nr<0@ || nr>=m || nc<@ || nc>=n || image[nr][nc]!=oldcolor)
25 =

26

27 g.push({nr,nc});

28

29

30

31




200. Number of Islands ©
@ dy17.7k  CP 407 @i

Companies

Givenan m x n 2D binary grid grid which represents a map of '1' s (land) and '0' s (water),
return the number of islands.

An island is surrounded by water and is formed by connecting adjacent lands horizontally or
vertically. You may assume all four edges of the grid are all surrounded by water.

Example 1:

Input: grid = [
['1",m1v, 1,1, e,
['1",m"1,"e","1","0"],
["1“I ”1“ IIIGHI“@'II "0”] ’
["o","0","0","0","0"]

]

Qutput: 1

Example 2:

Input: grid = [
['1,"1","e","0","0"],
["1" ’ “1“ ’ ”0” ’ “0”1 "0“] !
["0" ’ ”0” ’ “1“ ’ “0” ’ "0”] ’
["e","0","0","1","1"]

]

OQutput: 3
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int rowdir[4] = {-1,0,1,0};
int coldir[4] = {0,-1,0,1};

void bfs(int row,int col, vector<vector<char>>& grid){
int m = grid.size();
int n = grid[0].size();

OO NOULLESE WN =

queue<pair<int,int>> q;
g.push({row,col});
grid[row][col] = '0"';

=
W N =

(!q.empty()){
int currrow = q.front().first;
int currcol = q.front().second;

q.pop();

= R
O 00 N O U b

(int i=0;i<4;i++){
int nr= currrow + rowdir[i];
int nc = currcol + coldir[i];

N N NN
W N = &

(nr>=0 && nr<m && nc>=0 && nc<n && grid[nr][nc]=="'1"){
grid[nr][nc]='0";
g.push({nr,nc});
}

W W W NNNNNNN
N =& OO0 NO Ul b

int numIslands(vector<vector<char>>& grid) {
int count=0;
int m = grid.size();
int n = grid[0].size();

w w w ww
N O s W

int rowdir[4] = {-1,0,1,0};
int coldir[4] = {0,1,0,-1};
(int 1 =0;i<m;i++){
(int j=0;j<n;j++){
(grid[i][jl=="1")
{ bfs(i,j,grid);
count++;

LT S T R R VR OV
NoOoOoudbsh WNRFEG WO




int rowdir[4] = {-1,0,1,0};
int coldir[4] = {0,-1,0,1};

void dfs(int currrow,int currcol, vector<vector<char>>& grid){
int m = grid.size();
int n grid[0].size();
(currrow<0 || currrow>=m || currcol<0 ||currcol>=n || grid[currrow][currcol]l=='0"){

O 0O NOOU S WN =

b

[
(<]

}
grid[currrow][currcol] = '0';
(int 1=0;1<4;i++){
int nr= currrow+rowdir[i];
int nc = currcol+coldir[i];
dfs(nr,nc,grid);

N R e e
® WO NO U H WN R

numIslands(vector<vector<char>>& grid) {
int count=0;

int m = grid.size();

int n = grid[0].size();

NNNNN
U s WN =

int rowdir[4] = {-1,0,1,0};
int coldir[4] = {0,1,0,-1};
(int 1 =0;1i<m;i++){
(int j=0;j<n;j++){
(grid[i]l[j]=="1")
{ dfs(i,j,grid);
count++;

W w wwwwNNNN
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695. Max Area of Island

Medium @ (ﬁ 8.2K QJ 180 * @

You are given an m x n binary matrix grid. Anisland is a group of 1's (representing land)
connected 4-directionally (horizontal or vertical.) You may assume all four edges of the grid are
surrounded by water.

The area of an island is the number of cells with a value 1 in the island.

Return the maximum area of an island in grid . If there is no island, return 0.

Example 1:

(=) =i = =i el == =

0
0
0
0
0
0
0
0

(=) [N{= | = = = = = ) =)
(=] [[N=) [Pi=E M= =i S = P = T =
(=} || =1 Fi= B R < ) = ) ]I o IR = |8 || (=

Input: grid = [[90,0,1,0,0,0,0,1,0,0,0,0,0],[0,90,0,0,0,0,0,1,1,1,0,0,0],
[0,1,1,0,1,0,0,0,0,0,0,0,0],[0,1,0,0,1,1,0,0,1,0,1,0,0],
[9,1,90,0,1,1,0,0,1,1,1,0,0],([0,0,0,0,0,0,0,0,0,0,1,0,0],
[90,0,0,0,0,0,0,1,1,1,0,0,0],([0,0,0,0,0,0,0,1,1,0,0,0,0]]

Output: 6

Explanation: The answer is not 11, because the island must be connected
4—-directionally.
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int rowdir[4] = {-1,0,1,0};
int coldir[4]= {0,-1,0,1};

int dfs(int row,int col,vector<vector<int>>& grid){
int m = grid.size();
int n = grid[0].size();

OO NOOULL B WN-=

grid[row][col] =0;
int currarea =1;

[
N =

(int 1=0;1<4;i++){

int nr = row+rowdir[i];

int nc = col+coldir[i];
(nr>=0 && nr<m && nc>=0 && nc<n && grid[nr][nc]==1){
currarea+=dfs(nr,nc,grid);

}

[ B e T S S Sy SRS
O O ~N O U AW

currarea;

N NN
N = &

int maxAreaOfIsland(vector<vector<int>>& grid) {
int m= grid.size();
int n = grid[0].size();
int ans = 0;
(int 1=0;i<m;i++){
(int j=0;j<n;j++){
(grid[i][j]==1){
int temp=dfs(i,j,grid);
ans = max(ans,temp);

W Ww W wwiNNNNNNN
A W NS OO0 NO U W




int maxAreaOfIsland(vector<vector<int>>& image) {
int m = image.size();
int n = image[0].size();
int ans =0;
(int currRow = 0j;currRow<m;currRow++)

(int currCol = 0;currCol<n;currCol++)

O 00 NO UL A WN =

=
(<]

(image[currRow][currCol]==1)

{

=
N =

int temp =fillgraph(image,currRow,currCol,m,n);
ans=max(ans,temp);

= e e
O 0O NO U b~ W

}

int fillgraph(vector<vector<int>>& image, int currRow, int currCol,int m,int n)

{

N NN
N = &

(currRow<0@ || currRow>=m || currCol<@ || currCol>=n || image[currRow][currCol]==0)
03

N NN
v AW

image[currRow] [currCol]=0;

N NN
0 N O

int a = fillgraph(image,currRow-1,currCol, m,n);

w W N
= ®

fillgraph(image,currRow,currCol+l, m,n);

w w w
s wWwN

fillgraph(image,currRow+1,currCol, m,n);

w w w
N o w»;

fillgraph(image,currRow,currCol-1, m,n);

w w
o o

1 + (a+b+c+d);




1254, Number of Closed Islands Hint
(& d9 2.5K CpP 57 (&
& Companies

Given a 2D grid consists of 9s (land) and 1s (water). An jsland is a maximal 4-directionally
connected group of 0s and a closed island is an island totally (all left, top, right, bottom)
surrounded by 1s.

Return the number of closed islands.

Example 1:

1 1 1 1 1 1 1 0

T 0 0 0 0 1 1 0
T 0 1 0 ) 1 * 0
1 0 0 0 0 1 0 1

Input: grid = [[3,1,1,1,1,1,1,90], [1,0,0,0,0,1,1,0], [1,0,1,0,1,1,1,0],
1,9,9,9,9,1,0,11,11,1,1,1,1,1,1,0]]

OQutput: 2

Explanation:

Islands in gray are closed because they are completely surrounded by
water (group of 1s).

Example 2:

Input: grid
Output: 1

(te,e,1,0,01,[o,1,0,1,0]1, [0,1,1,1,0]]

Example 3:

Input: grid = [[1,1,1;1;1,1,;1],
[1,0,0,0,0,0,1],
bt )l b T h |
[1,0,1,0,1,0,1],
[d5 0, ardl,
[1,0,0,0,0,0,1],
kil il alal aloal| T

Output: 2

©
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int rowdir[4] = {-1,0,1,0};
int coldir[4] = {0,-1,0,1};

void dfs(int row,int col,vector<vector<int>>& vis,vector<vector<int>>& grid){
int m = grid.size();
int n = grid[0].size();
(row<O || row>=m || col<@ || col>=n || grid[row][col]==
|| vis[row][col]l==1){
; }
b
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=
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vis[row][col]=1;
(int 1=0;i<4;i++){
int nr = row+rowdir[i];
int nc = col+coldir[i];
dfs(nr,nc,vis,grid);

-
w

int closedIsland(vector<vector<int>>& grid) {
int m = grid.size();
int n grid[0].size();
int count =0;
vector<vector<int>> vis(m,vector<int> (n,0));

(int 1=0;i<m; i++){
(grid[1][0]==0 && !'vis[i1][0]){
dfs(i,0,vis,grid);

}
}

(int 1=0;i<m;i++) {
(grid[i1][n-1]==0 && !vis[i][n-1]){
dfs(i,n-1,vis,grid);

}
}

(int 1=0;i<n;i++) {
(grid[0][1]==0 && !'vis[0][1]){
dfs(0,1,vis,grid);

(int i=0;i<n;i++){
(grid[m-1][1]==0 && !vis[m-1][1]){
dfs(m-1,1,vis,grid);

(int 1=0;i<m; i++){
(int j=0;j<n;j++){
(grid[i][j]==0 && !vis[i][j]){
dfs(i,j,vis,grid);
count++;




1905. Count Sub Islands Hint ©
Medium ©~ d9 1.4K CP a5 L 4 @]

& Companies

You are given two m x n binary matrices gridl and grid2 containing only 0 's (representing water)
and 1's (representing land). An island is a group of 1's connected 4-directionally (horizontal or
vertical). Any cells outside of the grid are considered water cells.

Anisland in grid2 is considered a sub-island if there is an island in grid1 that contains all the cells
that make up this island in grid2.

Return the number of islands in grid2 that are considered sub-islands.

Example 1:

Input: grid1 = [[1,1,1,0,0],([0Q,1,1,1,1],([0,90,0,0,0],[1,0,0,0,0],
(,1,e,1,1]11, grid2 = [[1,1,1,0,0], [9,0,1,1,1], [0,1,0,0,0], [1,0,1,1,0],
[0,1,0,1,0]]

Output: 3

Explanation: In the picture above, the grid on the left is gridl and the
grid on the right is grid2.

The 1s colored red in grid2 are those considered to be part of a sub-
island. There are three sub-islands.




Example 2:

Input: gradl =" [[[1;0, 1,0 0,1, 1,4, 9,1 , [0, 0,0,a,0] , [1, 1,2, 110,
[1r611'011]]r grldz = [[erolelereli[1r111r111]'[arlreilre]r[eilperlro]'
[1,0,0,0,1]]

Output: 2

Explanation: In the picture above, the grid on the left is gridl and the
grid on the right is grid2.

The 1s colored red in grid2 are those considered to be part of a sub-
island. There are two sub—islands.
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int rowdir[4] = {
int coldir[4] = {0,-

-1,0,1,0};
1,0,1};
void dfs(int row, int col, vector<vector<int>>& gridl, vector<vector<int>>&
grid2,vector<vector<int>>& vis,int& flag){

6 int m grid2.size();

7 int n = grid2[0].size();
8 (gridl[row][col]!=1){
9 flag=0;

10 }

11 vis[row][col]l=1;

12 (int 1=0;i<4;1++){

13 int nr = row+rowdir[i];

14 int nc = col+coldir[i];

15

16 (nr>=0 && nr<m && nc>=0 && nc<n && grid2[nr][nc]==1 && vis[nr][nc]==0){

17 dfs(nr,nc,gridl,grid2,vis,flag);

18

19

20

21

22

23 int countSubIslands(vector<vector<int>>& gridl, vector<vector<int>>& grid2) {

24 int m = grid2.size();

25 int n = grid2[0].size();

26 int count =0;

27

28 vector<vector<int>> vis(m, vector<int> (n,0));

29

E{0) (int 1=0;i<m;i++){

31 (int j=0;j<n;j++){

32 (grid2[i][j]l==1 && vis[i1][]j]==0){

33 int flag =1;

34 dfs(i,j,gridl,grid2,vis,flag);

35 count+=flag;

36

37

38

39

40




1020. Number of Enclaves Hint ©
@ dyrsk P37 @]
Companies

You are given an m x n binary matrix grid, where @ represents a sea cell and 1 represents a land
cell.

A move consists of walking from one land cell to another adjacent (4-directionally) land cell or
walking off the boundary of the grid.

Return the number of land cells in grid for which we cannot walk off the boundary of the grid in any
number of moves.

Example 1:

O[O0 |O

-
o
-
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O[O0 |O

Input: grid = [[0,90,0,0],[1,0,1,0],[0,1,1,0],[0,0,0,0]1]

Output: 3

Explanation: There are three 1s that are enclosed by @0s, and one 1 that
is not enclosed because its on the boundary.



Example 2:

0 1 1

0
0 0 0
0 0 1 0
0 0 0

0

Input: grid = [[0,1,1,0],[9,9,1,0], [0,0,1,0],[0,0,0,0]]
Output: 0
Explanation: All 1s are either on the boundary or can reach the boundary.
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int rowdir[4] = {-1,0,1,0};

int coldir[4] = {0,-1,0,1};

void dfs(int row,int col,vector<vector<int>>& vis,vector<vector<int>>& grid){
int m = grid.size();
int n = grid[0].size();

(row<@ || rows>=m || col<0@ || col>=n || grid[row][col]==0 || vis[row][col]==1)

O 0O NO UL A WNR

b

==
= ®

vis[row][col]=1;
(int 1=0;1i<4;1++){
int nr = row+rowdir[i];
int nc = col+coldir[i];
dfs(nr,nc,vis,grid);

el el e
No b WN

}

= =
O o

int numEnclaves(vector<vector<int>>& grid) {
int m = grid.size();
int n = grid[0].size();
int count =0;
vector<vector<int>> vis(m,vector<int> (n,0));

N
(<]

(int i=0;i<n;i++){
(grid[0][i]==1 && !vis[0][i]){
dfs(0,i,vis,grid);

(int 1=0;i<n;i++){
(grid[m-1][1]==1 && !vis[m-1]1[1]){
dfs(m-1,1,vis,grid);

(int 1=0;i<m;i++){
(grid[i]1[0]==1 && !vis[i][0]){
dfs(i,0,vis,grid);

(int 1=0;i<m;i++){
(grid[i][n-1]==1 && !vis[i][n-1]){
dfs(i,n-1,vis,grid);
}
}
(int 1=0;i<m;i++){
(int j=0;j<n;j++){
(grid[i][jl==1 && !vis[i][]j])
count++;

count;
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int rowdir[4] = {-1,0,1,0};
int coldir[4] = {0,-1,0,1};

int numEnclaves(vector<vector<int>>& grid) {
int m = grid.size();
int n = grid[0].size();
int count =0;
vector<vector<int>> vis(m,vector<int> (n,0));
queue<pair<int,int>> q;

(int 1=0;i<n;i++){
(grid[0][1]==1 && !vis[O][i]){
vis[0][1]=1;
q.push({0,1});

(int 1=0;i<n;i++){
(grid[m-1][1]==1 && !vis[m-1]1[1]){
vis[m-1]1[1]=1;
q.push({m-1,1});

(int 1=0;i<m;i++){
(grid[i][0]==1 && !vis[1][0]){
vis[i][0]=1;
q.push({i,0});

(int 1=0;i<m; i++){
(grid[i][n-1]==1 && !vis[i][n-1]){
vis[i][n-1]=1;
g.push({i,n-1});

('q.empty()){
int row = q.front().first;
int col = qg.front().second;

q.pop();

(int 1=0;i<4;1++){
int nr = row+rowdir[i];
int nc = col+coldir[i];
(nr<@ || nr>=m || nc<@ || nc>=n || grid[nr][nc]==0 || vis[nr]l[nc]==1)
{ H
}
vis[nr][ncl=1;
g.push({nr,nc});
}

(int i=0;i<m;i++){
(int j=0;j<n;j++){
(grid[i]l[j]==1 && !vis[i][j])
count++;

count;




994. Rotting Oranges ©
& dyssk LP319 k G
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You are givenan m x n grid where each cell can have one of three values:

e 0 representing an empty cell,
e 1 representing a fresh orange, or

e 2 representing a rotten orange.
Every minute, any fresh orange that is 4-directionally adjacent to a rotten orange becomes rotten.

Return the minimum number of minutes that must elapse until no cell has a fresh orange. If this is
impossible, return -1.

Example 1:

I NS BN W 6%
% | % | B
¥ [ B [ e

o Lo
(||

o |
&{|el |l

Input: grid = [[2,1,1],[1,1,0],([0,1,1]]
Output: 4

Example 2:
Input: grid = [[2,1,1], [9,1,1],[1,0,1]]
Output: -1

Explanation: The orange in the bottom left corner (row 2, column @) is
never rotten, because rotting only happens 4-directionally.

Example 3:

Input: grid = [[0,2]]

Output: 0

Explanation: Since there are already no fresh oranges at minute @, the
answer is just 0.
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int orangesRotting(vector<vector<int>>& grid) {
int m = grid.size();
int n = grid[0].size();
vector<vector<int>> vis(m,vector<int> (n,0));
queue<pair<pair<int, int>,int>> q;

(int i=0;i<m;i++){

(int j=0;j<n;j++){
(grid[il[j]1==2){
q.push({{1,j},0});
vis[i][j]=2;

}
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}

int maxt=0;

int rowdir[] ={-1,0,1,0};
int coldir[] ={0,-1,0,1};

N =
® Voo NO

(!'q.empty()){
int r = q.front().first.first;
int c q.front().first.second;
int t = q.front().second;
q.pop();
maxt = max(maxt,t);
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(int 1=0;1<4;i++){
int nr = r+rowdir[i];
int nc = c+coldir[i];
(nr>=0 && nr<m && nc>=0 && nc<n && grid[nr][nc]==1 && vis[nr][nc]==0) {
q.push({{nr,nc},t+1});
vis[nr][nc]=2;

w wwwwwwNNN
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(int 1=0;i<m;i++){
(int j=0;j<n;j++){
(grid[i][j]==1 && vis[i][j]==0){
_1,
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int orangesRotting(vector<vector<int>>& grid) {
int m = grid.size();
int n = grid[0].size();
vector<vector<int>> vis(m,vector<int> (n,0));
queue<pair<pair<int, int>,int>> q;

int ones = 0;
(int 1=0;i<m;i++){

(int j=0;j<n;j++){
(grid[il[j]==2){
q.push({{1,j},0});
vis[i][]j]=2;

}

O 00N UL WN =
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(grid[i1]1[j]==1) ones++;

=
0o N O

maxt=0;
rowdir[] ={-1,0,1,0};
coldir[] ={0,-1,0,1};

N NN =
N = & WO

onesvisited =0;
('qg.empty()){
int r q.front().first.first;
int ¢ = gq.front().first.second;
int t = q.front().second;
q.pop();
maxt = max(maxt,t);
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(int 1=0;1i<4;i1++){
int nr = r+rowdir[i];
int nc = c+coldir[i];
(nr>=0 && nr<m && nc>=0 && nc<n && grid[nr][nc]==1 && vis[nr][nc]==0) {
g.push({{nr,nc},t+1});
vis[nr]l[nc]=2;
onesvisited++; }
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(ones!=onesvisited){
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797. All Paths From Source to Target &
& dY 5.2K CP 123 ]
Companies

Given a directed acyclic graph (DAG) of n nodes labeled from 0 to n — 1, find all possible paths
from node @ to node n - 1 and return them in any order.

The graph is given as follows: graph[i] is a list of all nodes you can visit from node i (i.e., thereis a
directed edge from node i to node graph[i][j]).

Example 1:

Input: graph = [[1,21,[31,I[31,1[1]
Output: [[0,1,31,[0,2,3]1]
Explanation: There are two paths: ¢ —> 1 —> 3 and 0 —> 2 —> 3.

Example 2:

Input: graph = [[4,3,1],[3,2,4], [3], [4],[]]
Output: [[0,4], [0,3,4],[9,1,3,4],[9,1,2,3,4],[0,1,4]]
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vector<vector<int>> allPathsSourceTarget(vector<vector<int>>& graph) {
vector<vector<int>> ans;
int n = graph.size();
vector<bool> visited(n);
vector<int> currentpath;
sourcetotarget(graph,0,visited,n,currentpath,ans);
ans;

O o0 NO UL WN =

}
void sourcetotarget(vector<vector<int>>& graph,int currentindex,vector<bool>&visited, int
n,vector<int> currentpath,vector<vector<int>>& ans)

{

[
(<]

(currentindex==n-1)
{ currentpath.push_back(currentindex);
ans.push_back(currentpath);
currentpath.pop_back();

b

}

(visited[currentindex]==true)

b

visited[currentindex]=true;
currentpath.push_back(currentindex);

(int neighbour : graph[currentindex])
sourcetotarget(graph,neighbour,visited,n,currentpath,ans);

visited[currentindex] = false;
currentpath.pop_back();
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841. Keys and Rooms @
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Q
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There are n rooms labeled from @ to n — 1 and all the rooms are locked except for room @ . Your
goal is to visit all the rooms. However, you cannot enter a locked room without having its key.

When you visit a room, you may find a set of distinct keys in it. Each key has a number on it,
denoting which room it unlocks, and you can take all of them with you to unlock the other rooms.

Given an array rooms where rooms[i] is the set of keys that you can obtain if you visited room i,
return true if you can visit all the rooms, or false otherwise.

Example 1:

Input: rooms = [[1]1,1[2]1,I[3]1,I11]

Output: true

Explanation:

We visit room @ and pick up key 1.

We then visit room 1 and pick up key 2.

We then visit room 2 and pick up key 3.

We then visit room 3.

Since we were able to visit every room, we return true.

Example 2:

Input: rooms = [[1,3],[3,0,1],[2],[0]]

OQutput: false

Explanation: We can not enter room number 2 since the only key that
unlocks it is in that room.
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void dfs(int ind, vector<vector<int>>& rooms,vector<int>& vis){
(vis[ind]) s
vis[ind]=1;
( it : rooms[ind]){
(vis[it]){
dfs(it,rooms,vis);

1
2
3
4
5
6
7
8

bool canVisitAllRooms(vector<vector<int>>& rooms) {
int m = rooms.size();
vector<int> vis(m,0);
dfs(0,rooms,vis);

(int 1=0;1i<m;i++){
('vis[i])

false;

true;
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130. Surrounded Regions
(& d9 ek CP 1.4K (&
Companies

Given an m x n matrix board containing 'X' and '0', capture all regions that are 4-
directionally surrounded by 'X' .

A region is captured by flipping all '0*' sinto 'X' s in that surrounded region.

Example 1:
X | X | X | X X | X | X | X
X110 |[0O0|X X | X | X | X
X | X |0 | X ‘:> X | X | X | X
X |10 | X | X X110 | X | X

Input: board = [["X","X","X", "X"], ["X","0","0",""X"], ["X","X","0","X"],
[ X2, 08, ]

QU TP [ X T X X X s X ] R [ X e X e

X, "o, "x","xX"11

Explanation: Notice that an 'O' should not be flipped if:

— It is on the border, or

— It is adjacent to an 'O' that should not be flipped.

The bottom 'O' is on the border, so it is not flipped.

The other three '0O' form a surrounded region, so they are flipped.

Example 2:

Input: board = [["X"]]
Output: [["X"]]
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int rowdir[4] = {-1,0,1,0};
int coldir[4] = {0,-1,0,1};

void dfs(int row,int col,vector<vector<int>>& vis,vector<vector<char>>& grid){
int m = grid.size();
int n = grid[0].size();
(row<@ || row>=m || col<@ || col>=n || grid[row][col]=="X"
|| vis[row][col]==1){

oONO ULE WN =

H

}

vis[row][col]=1;
(int 1=0;1i<4;1++){
int nr = row+rowdir[i];
int nc = col+coldir[i];
dfs(nr,nc,vis,grid);
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void solve(vector<vector<char>>& board) {

int m = board.size();
int n = board[0].size();
vector<vector<int>> vis(m, vector<int> (n,0));

(int 1=0;1i<m;i++){
(board[1][0]=="0"' && !'vis[1][0]){
dfs(i,0,vis,board);

(int 1=0;1i<m;i++){
(board[i1][n-1]=="0" && !vis[i1][n-1]){
dfs(i,n-1,vis,board);

(int 1=0;i<n;i++){
(board[0][1]=="0" && !vis[O][1]){
dfs(0,1,vis,board);

(int 1=0;1<n;1++){
(board[m-1][1]=="0"' && !vis[m-1][1]){
dfs(m-1,1,vis,board);

(int currrow=0;currrow<m;currrow++){
(int currcol=0;currcol<n;currcol++){
(board[currrow][currcol]=='0"' && !vis[currrow][currcol]){
board[currrow][currcol]="'X";




Given an undirected graph with V vertices and E edges, check whether it contains any cycle or not.
Example 1:

Input:

V=5 E=5

adj = {{1}, {0, 2, 4}, {1, 3}, {2, 4}, {1, 3}}

Output: 1
Explanation:

1->2->3->4->1 is a cycle.
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bool Checkcyclebfs(int src,vector<int> adj[],vector<bool>& visited){
queue<pair<int,int>> q;
q.push({src,-1});
visited[src] = 1;

(!q.empty()){
int currele = q.front().first;
int parent = g.front().second;

q.pop();

oOo~NOOUTSE WN =

( adjacent : adj[currele]){
(!visited[adjacent]){
visited[adjacent]=1;

q.push({adjacent,currele});

(visited[adjacent] && parent!=adjacent)
true;

}

false;

}

bool isCycle(int V, vector<int> adj[]) {
vector<bool> visited(V,0);
(int 1=0;i<V;i++){
(!'visited[i]){
(Checkcyclebfs(i,adj,visited)==1)

false;
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bool Checkcycledfs(int src,vector<int> adj[],int parent,vector<bool> visited){
visited[src]l=1;

( adjacent : adj[src]){
(!'visited[adjacent]){
(Checkcycledfs(adjacent,adj,src,visited)==true)
true;

O o0 NO U WN =

[
(=}

(adjacent!=parent)
true;

o S S o O S Qg S gy
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bool isCycle(int V, vector<int> adj[]) {
vector<bool> visited(V,0);
int parent = -1;
(int 1=0;1<V;i++){
('visited[1]){
(Checkcycledfs(i,adj,parent,visited)==true)
true;
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DETECT A CYCLE IN A DIRECTED GRAPH
Given a Directed Graph with V vertices (0 to V-1), and E edges, check whether it contains any cycle or

not.
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1 class Solution {
public:

bool dfs(int node,vector<int>& vis, vector<int>&
pathvis,vector<int> adj[]){

pathvis[node]=1;
vis[node]=1;

( adjacent : adj[node]){
(!'vis[adjacent]){

(dfs(adjacent,vis,pathvis,adj)==true)
true;

(pathvis[adjacent]==1) true;
}
pathvis[node]=0;
false;

}

bool isCyclic(int V, vector<int> adj[]) {
vector<int> pathvis(V,0);
vector<int> vis(V,0);

(int 1=0;1<V;i++){

(tvis[i]){

(dfs(i,vis,pathvis,adj)==true){
true;

1 = O(v+e)
Sc = O(avV).



bool dfs(int node,vector<int>& vis,vector<int> adj[]){
vis[node]=2;

( adjacent : adj[node] ){
(!vis[adjacent] ){
(dfs(adjacent,vis,adj)==true)
true;

oNOOULT A WNRE

(vis[adjacent]==2) true;
}
vis[node]=1;
false;

}

bool isCyclic(int V, vector<int> adj[]) {
vector<int> vis(V,0);
(int 1=0;i<V;i++){
('vis[i])d{
(dfs(i,vis,adj)==true){
true;
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There is a directed graph of n nodes with each node labeled from © to n — 1. The graph is
represented by a O-indexed 2D integer array graph where graph[i] is an integer array of nodes
adjacent to node i, meaning there is an edge from node i to each node in graph[i] .

A node is a terminal node if there are no outgoing edges. A node is a safe node if every possible
path starting from that node leads to a terminal node (or another safe node).

Return an array containing all the safe nodes of the graph. The answer should be sorted in
ascending order.

Example 1:

coo0o0o0co0o0

Input: graph = [[1,2]1,[2,31,[5]1,[01,[51,L[],[]1]

Output: [2,4,5,6]

Explanation: The given graph is shown above.

Nodes 5 and 6 are terminal nodes as there are no outgoing edges from
either of them.

Every path starting at nodes 2, 4, 5, and 6 all lead to either node 5 or
6 -

Example 2:

Input: graph = [[1,2,3,4],[1,2],[3,4],[0,4],[]1]

Output: [4]

Explanation:

Only node 4 is a terminal node, and every path starting at node 4 leads
to node 4.
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1
2 bool dfs(int node,vector<vector<int>>& graph,vector<int>& vis,vector<int>&
currpath,vector<int>& ans){
vis[node] = 1;
currpath[node]=1;

it: graph[node]){
('vis[it]){
(dfs(it,graph,vis,currpath,ans)==true)
{ ans[node]=0;
true;

(currpath[it]) true;

ans[node]=1;
currpath[node]=0;
false;

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

int m = graph.size();
vector<int> vis(m,0);
vector<int> currpath(m,0);
vector<int> ans(m,0);
vector<int> safenodes;

(int 1=0;i<m;i++){

(tvis[i]){
dfs(i,graph,vis,currpath,ans);

(int i=0;i<m;i++){
(ans[1]==1) safenodes.push_back(1i);

safenodes;

TC = Oo(V+g)

Sc = o(yv)
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Given an m x n binary matrix mat, return the distance of the nearest @ for each cell.

The distance between two adjacent cellsis 1.

Example 1:

0) o 0)

0) 1 0)

0) o 0)

Input: mat = [[0,0,0],[0,1,0],[0,0,0]]
Output: [[0,0,0],[0,1,0],[0,0,0]1]

Example 2:

0 0 0

0 1 0

1 1 1

Input: mat = [[0,0,0],[0,1,0],[1,1,1]]
Output: [[0,0,0],[0,1,0],[1,2,1]1]
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vector<vector<int>> updateMatrix(vector<vector<int>>& mat) {
int m = mat.size();
int n = mat[0].size();

vector<vector<int>> visited(m, vector<int> (n,0));
vector<vector<int>> dist(m, vector<int> (n,0));

O oo NOUL A~ WNRF

queue<pair<pair<int,int>,int>> q;
(int 1=0;i<m;i++){
(int j=0;j<n;j++){
(mat[i1]1[j]==0){
q.push({{i, j},0});
visited[i1][]j]=1;

e e e e =
W oONOOUDS WNRO

int rowdir[4] {-1,0,1,0};
int COldlr[Ll] {O)—l)(D)l};
(!q.empty()){
int row = gq.front().first.first;
int col = q.front().first.second;
int count=q.front().second;
q.pop();
dist[row][col] = count;

N NN NNNNNDN
0O NO U A, WNRFRO

(int 1=0;1<4;14++){
int nr = row + rowdir[i];
int nc = col + coldir[i];
(nr>=0 && nr<m && nc>=0 && nc<n && visited[nr][nc]l==0){
visited[nr][nc]=1;
g.push({{nr,nc},count+1});
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There isan m x n rectangular island that borders both the Pacific Ocean and Atlantic Ocean. The
Pacific Ocean touches the island's left and top edges, and the Atlantic Ocean touches the island's
right and bottom edges.

The island is partitioned into a grid of square cells. You are given an m x n integer matrix heights
where heights[r][c] represents the height above sea level of the cell at coordinate (r, c).

The island receives a lot of rain, and the rain water can flow to neighboring cells directly north,
south, east, and west if the neighboring cell's height is less than or equal to the current cell's
height. Water can flow from any cell adjacent to an ocean into the ocean.

Return a 2D list of grid coordinates result where result[i] = [r;, c;] denotes that rain water
can flow from cell (r;, c;) to both the Pacific and Atlantic oceans.

Example 1:

Pacific Ocean
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1
2 void bfs(queue<pair<int,int>>& q,vector<vector<int>>&
ocean,vector<vector<int>>& heights){
int m = heights.size();
int n = heights[0].size();

int rowdir[4] = {-1,0,1,0};
int coldir[4] = {0,-1,0,1};

(!q.empty()) {
int currrow = q.front().first;
int currcol = gq.front().second;

gq.pop();

(int 1=0;i<4;i++){
int nr = currrow+rowdir[i];
int nc = currcol+coldir[i];
(nr>=0 && nr<m && nc>=0 && nc<n && ocean[nr][nc]==-1 &&
heights[nr][nc]>=heights[currrow][currcol]){
g.push({nr,nc});
ocean[nr][nc]=1;
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vector<vector<int>> pacificAtlantic(vector<vector<int>>& heights) {
int m heights.size();
int n heights[0].size();
queue<pair<int, int>> q;
vector<vector<int>> pacific(m, vector<int> (n,-1));
vector<vector<int>> atlantic(m, vector<int> (n,-1));

(int 1=0;1i<n;i++){
pacific[0][1]=1;
g.push({0,1});

(int i1=1;i<m;i++){
pacific[1][0]=1;
q.push({i,0});

¥
bfs(q,pacific,heights);

(int 1=0;i<n;i++){
atlantic[m-1][1]=1;
g.push({m-1,1});

(int 1=0;i<m-1;i++){
atlantic[i][n-1]=1;
g.push({i,n-1});

}
bfs(q,atlantic,heights);

vector<vector<int>> ans;
(int 1=0;i<m; 14++){
(int j=0;j<n;j++){
(atlantic[i][j]==1 && pacific[i1][]j]==1){
ans.push_back({1,j});




1129. Shortest Path with Alternating Colors Hint ©
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Companies

You are given an integer n, the number of nodes in a directed graph where the nodes are labeled
from @ to n — 1. Each edge is red or blue in this graph, and there could be self-edges and parallel
edges.

You are given two arrays redEdges and blueEdges where:

e redEdges[i] = [aj, bj] indicates that there is a directed red edge from node a; to node b; in
the graph, and

e blueEdges[j] = [uj, v;] indicates that there is a directed blue edge from node u; to node v;
in the graph.

Return an array answer of length n, where each answer[x] is the length of the shortest path from
node 0 to node x such that the edge colors alternate along the path, or -1 if such a path does not
exist.

Example 1:

Input: n = 3, redEdges [[0,1],[1,2]], blueEdges = []

Output: [0,1,-1]

Example 2:

Input: n = 3, redEdges = [[0,1]], blueEdges = [[2,1]]
Output: [0,1,-1]
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1
2 vector<int> shortestAlternatingPaths(int n, vector<vector<int>>& redEdges,
vector<vector<int>>& blueEdges) {

vector<vector<pair<int,int>>> adj;
adj.resize(n);
int rs redEdges.size();
int bs blueEdges.size();
-\
(int 1=0;i<rs;i++){
adj[redEdges[i1]1[0]].push_back({redEdges[i][1],-1});

(int i=0;i<bs;i++){
adj[blueEdges[1][0]].push_back({blueEdges[1][1],1});
}

vector<int> visited(n,0);
vector<int> ans(n,INT_MAX);
queue<pair<int,int>> q;

int count =0;

q.push({0,0});
visited[0]+=1;

('q.empty()){
int gs = q.size();

(int 1=0;1i<qs;i++){
int node = q.front().first;
int color = q.front().second;

q.pop();

1
2
3
4
5
6
7
8
9

ans[node]=min(ans[node],count);

=
[

(int 1=0;i<adj[node].size();i++)

=
w N

(visited[adj[node][i].first]<=n && adj[node][1].second!=color){
visited[adj[node][i1].first]+=1;
g.push({adj[node][1].first,adj[node][1].second});

}

}

[ S T Sy
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}

count++;
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(int &el : ans) {
(el == INT_MAX) {
el = -1;




1466. Reorder Routes to Make All Paths Lead to the City Zero Hint @
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There are n cities numbered from @ to n — 1 and n — 1 roads such that there is only one way to
travel between two different cities (this network form a tree). Last year, The ministry of transport
decided to orient the roads in one direction because they are too narrow.

Roads are represented by connections where connections[i] = [aj, bj] represents a road from
city a; to city b; .

This year, there will be a big event in the capital (city 2 ), and many people want to travel to this city.

Your task consists of reorienting some roads such that each city can visit the city @ . Return the
minimum number of edges changed.

It's guaranteed that each city can reach city @ after reorder.

Example 1:

Input: n = 6, connections = [[0,1],[1,3]1,1[2,31,[4,0],[4,5]1

Output: 3

Explanation: Change the direction of edges show in red such that each
node can reach the node @ (capital).

Example 2:

O O=— 0 0=—0

Input: n = 5, connections = [[1,0], [1,2],1[3,2],13,411]

Output: 2

Explanation: Change the direction of edges show in red such that each
node can reach the node @ (capital).




> Shhee, tre meed o —ch] Miremum Yo of  ed c)’\qrgf;&/
e oppoach  Camez e oy ™o 0 L,wr‘r? =58

= We can Creode a  Bidizechard czmph and e e&as& odhich axe
?o'w\} Gz(oag, «f-zmm O recdr c}\o\'\rg,c~

= We owel) Lol om  adj Lt LV bidszectiovel h
= To cdmpare  Wwhich dﬁ mum?’ © d\m meed OT\?LYQOWW}I
Cn'.%,e,b , 80 Stoe om'zwnﬁ CZ)'-L_Qph ed?;s iwz a st

- S‘(:x:mﬁ? 'ED'O.MUU)‘I “FDG\’"\ Y\Qelc 6, Qu\'cl 1'—F e e;lf,s pa—coeni -Favsm
O+ it WZ}\ 2 ol , We ~eed do'rg: trevn, 2 catedds
Hren.

- Qqsfcaﬂ? we @ omginodi BFS  {2om 0, 30 we goi Q
—Pzn’m 0, )chl 1 we gﬁm vg;%y? ex]ae,& ) u))}u‘c\r\ QJ‘UQ.%D ;Zo wb:? N\?
Qaay —fm:\o , We  WMeed 1o oMoUe  tHrewm -

> To @*\) Y =5 3 ~mc>\fW\2 awat —Fem\—r\C)}AD e veesl 4o
Semvone Wb,

z >4, 2%

¢ >{c0}
5 9{‘1}

2 Slpee  +tre O’h?,umj 9)‘1_0@% "6&9,@2 on o <ibi—
{ Loil)) 61/ 3) 5 CQ——/BD) Q/S)) QLJ,'D)_]'

- Toke a W&?\whb




> {Grl} P?@C/vfb o §%)$5M€6

e N\oe

%'EO,L{} mot P;@@,\t, -n Sij),go o veed
1y cemoge b .
©

> { I)B} 'P?@Oﬁb ) geﬁ) 25 eed s
e Noe Y ) @
> ing} fp’a'@&v?b o &Q;t) 25 veed s

<t
Mo @

%€3,2—3 mot Pa@em:t “n Sf;b)% o eed
‘o

eMope < .

= all wz\r\bw vigited .

Wi




int minReorder(int n, vector<vector<int>>& connections) {
vector<vector<int>> adj(n);
int ¢s = connections.size();
set<pair<int, int>> s;

(int 1=0;1i<cs;i++){
adj[connections[1][0]].push_back(connections[i][1]);
adj[connections[1][1]].push_back(connections[1][0]);
s.insert({connections[1][0],connections[i1][1]});

O O NOUVLL A WNKF

el
WN =

vector<int> visited(n,0);

==
[, [ =N

queue<int> q;

q.push(0);
int total = 0;

= e
O 00N O

(!q.empty()){
int curr = q.front();
q.pop();
('visited[curr]){
visited[curr]=1;

N NN NNN
U s WNEFE

( it: adj[curr]){
g.push(it);

NN
o))

(!visited[it] && s.find({curr,it})!=s.end()){
total++;




934. Shortest Bridge

)
& d9 33Kk P46 G
Companies
You are given an n x n binary matrix grid where 1 represents land and @ represents water.
An island is a 4-directionally connected group of 1's not connected to any other 1's. There are
exactly two islands in grid.
You may change 0 's to 1's to connect the two islands to form one island.
Return the smallest number of 0 's you must flip to connect the two islands.
Example 1:
Input: grid = [[0,1],[1,0]]
Output: 1
Example 2:
Input: grid = [[0,1,0],[0,0,0],[0,0,1]]
Output: 2
Example 3:
Input: grid = [[1,1,1,1,1],[1,9,0,0,1], [1,0,1,0,1],[1,0,0,0,1],
f1,1,1,1,1]1
Output: 1
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int rowdir[4] = {-1,0,1,0};
4 int coldir[4] = {0,-1,0,1};

void dfs(int row,int col,vector<vector<int>>& grid,vector<vector<int>>&
vis,queue<pair<int, int>>& q){
int m = grid.size();
int n = grid[0].size();
(row<@ || row>=m || col<0@ || col>=n || grid[row][col]==0 || vis[row][col]==1){

b

}

g.push({row,col});
vis[row][col]=1;

(int 1=0;1<4;1++){
int nr = row+rowdir[i];
int nc = col+coldir[i];
dfs(nr,nc,grid,vis,q);

}

TC = o(M*N) + o (MxN=Y)



int shortestBridge(vector<vector<int>>& grid) {
int m = grid.size();
int n = grid[0].size();

vector<vector<int>> vis(m, vector<int> (n,0));
queue<pair<int,int>> q;
bool flag = 0;
(int 1=0;i<m; i++){
(int j=0;j<n;j++){
(grid[i][j]==1 && !flag){
dfs(i,j,grid,vis,q);
flag=1;

OO NO UL WN =
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count=0;
(!q.empty()){
int qsize = q.size();

N NN N
w NN =

(int 1=0;1i<qsize;i++){
int row = q.front().first;
int col = q.front().second;

q.pop();

NN NNNN
O 00 NO U b

(int i=0;i<4;i++){
int nr = row+rowdir[1i];
int nc = col+coldir[i];
(nr<@ || nr>=m || nc<@ || nc>=n || vis[nr][nc]==1){

w w w w
W N =

>

W
S

}
(grid[nr][nc]==1)
count;

w W w
N o w

{
g.push({nr,nc});
vis[nr][nc]=1;

}

b W W
= ® O 0

}
}

count++;
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1162. As Far from Land as Possible Hint ©
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Givenan n x n grid containing only values @ and 1, where @ represents water and 1 represents
land, find a water cell such that its distance to the nearest land cell is maximized, and return the
distance. If no land or water exists in the grid, return -1.

The distance used in this problem is the Manhattan distance: the distance between two cells (x0,
y0) and (x1, yl) is |x0 — x1| + |y@ — y1].

Example 1:
o | (%) 1
0 (%) (%]
1 (%) 1

Input: grid = [[1,0,1], [0,0,0],[1,0,1]]

OQutput: 2

Explanation: The cell (1, 1) is as far as possible from all the land with
distance 2.

Example 2:
1 (%) (%)
(%) (%) (%)
(%) (%) (%)

Input: grid = [[1,0,0],[0,0,0],[0,0,0]]
Output: 4
Explanation: The cell (2, 2) is as far as possible from all the land with

distance 4.
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int maxDistance(vector<vector<int>>& grid) {
int m= grid.size();
int n = grid[0].size();
int maxdis = 0;
vector<vector<int>> vis(m, vector<int> (n,0));
queue<pair<pair<int, int>, int>> q;
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(int 1=0;1i<m;i++){
(int j=0;j<n;j++){
(grid[i][jl==1 && vis[i][]j]==0){
q.push({{i,j},0});
vis[i1][j]=1;

e ol R =R ST
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}
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~

}
int rowdir[4]= {-1,0,1,0};
int coldir[4] = {0,-1,0,1};

NN = =
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(!'q.empty()){
int row = q.front().first.first;
int col = q.front().first.second;
int count = q.front().second;

q.pop();

N NN NNNN
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(int 1=0;i<4;i++){
int nr = row+rowdir[i];
int nc = col+coldir[i];

w W w N
N = & O

(nr>=0 && nr<m && nc>=0 && nc<n && vis[nr][nc]==0){
vis[nr][nc]=1;
q.push({{nr,nc},count+1});

}

maxdis = max(maxdis,count);

w ww wwww
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maxdis==0? -1 : maxdis;

te= Oo(MrN) + o(4raMxN)
= O(MAN) + O(MEN)




1306. Jump Game lll
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Hint

O

Given an array of non-negative integers arr, you are initially positioned at start index of the array.
When you are atindex i, youcanjumpto i + arr[i] or i — arr[i] , check if you can reach to any

index with value O.

Notice that you can not jump outside of the array at any time.

Example 1:

Input: arr =
Output: true
Explanation:
All possible ways to reach at
index 5 —> index 4 —> index 1
index 5 —> index 6 —> index 4

[4'2’3,0'3'1'2] r

Example 2:

Input: arr =
Output: true
Explanation:

[4,2,3,90,3,1,2],

start = 5

index 3 with value 0 are:
—=> jindex 3

—> index 1 —> index 3

start = 0

One possible way to reach at index 3 with value 0 is:

index @ —> index 4 —> index 1
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bool canReach(vector<int>& arr, int start) {
int m = arr.size();
jumpgame(arr,start,m);

bool jumpgame(vector<int>& arr, int currindex, int m)

{
(currindex>=m || currindex<0 || arr[currindex]== -1)
false;

(arr[currindex]==0)
true;

int currentmoves = arr[currindex];
arr[currindex] = -1;

bool plus = jumpgame(arr,currindex+currentmoves,m);
bool minus = jumpgame(arr,currindex-currentmoves,m);
plus || minus;
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bool canReach(vector<int>& arr, int start) {
int n = arr.size();
vector<int> visited(n,0);
queue<int> q;
g.push(start);
visited[start]=1;
('q.empty()){
int currind = q.front();
q.pop();

OO NO UL WN =
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(arr[currind]==0) true;
int incind = currind+arr[currind];
int decind = currind-arr[currind];

(incind<n && !visited[incind]){

visited[incind]=1;
g.push(incind);

I e T e T = R
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F
(decind>=0 && !visited[decind]){
visited[decind]=1;
g.push(decind);
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TRY YOURSELF

133. Clone Graph @
d9 7K CP 2.9k (&)
Companies
Given a reference of a node in a connected undirected graph.
Return a deep copy (clone) of the graph.

Each node in the graph contains a value (int ) and a list (List [Node] ) of its neighbors.

class Node {
public int val;
public List<Node> neighbors;

Test case format:

For simplicity, each node's value is the same as the node's index (1-indexed). For example, the first
node with val == 1, the second node with val == 2, and so on. The graph is represented in the
test case using an adjacency list.

An adjacency list is a collection of unordered lists used to represent a finite graph. Each list
describes the set of neighbors of a node in the graph.

The given node will always be the first node with val = 1. You must return the copy of the given
node as a reference to the cloned graph.



847. Shortest Path Visiting All Nodes

Hard oY% 3043 &P 137 ©Q Addtolist [0j Share

You have an undirected, connected graph of n nodes labeled from @ to n - 1. You are given an array graph
where graph[i] is a list of all the nodes connected with node i by an edge.

Return the length of the shortest path that visits every node. You may start and stop at any node, you may revisit
nodes multiple times, and you may reuse edges.

Example 1:

/T
01010

Input: graph = [[1,2,3],[e].[e].[@]]
Output: 4
Explanation: One possible path is [1,0,2,0,3]



int shortestPathLength(vector<vector<int>>& graph) {
int n = graph.size();
int all = (1<<n)-1;

queue<pair<int,pair<int,int>>> q;
set<pair<int, int>> vis;

O 0O NOULLE WN =
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(int 1=0;i<n;i++){
int mask = (1l<<i);
q.push({1,{0,mask}});
vis.insert({i,mask});
}
('q.empty()){
int node = q.front().first;
int currdis = q.front().second.first;
int mask = q.front().second.second;
q.pop();
( neighbour : graph[node]){
int newmask = (mask | (l<<neighbour));

NN NN R R e e e
W NKFHFGOWOOWWNOO U DN WNR

(newmask==all){
currdis+l;

N NN
() IO I -3

(vis.count({neighbour,newmask})){

N
~

)
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O

{
q.push({neighbour,{currdis+1,newmask}});
vis.insert({neighbour,newmask});
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