good luck guys &
1.5 Tricks in emath

// when the number is too large. use powl instead of pow.
/7 will provide you more accuracy.

powl(a, b)

(int)round(p, (1.0/m)) // nth root of p

2.3 Greatest common divisor — GCD

int gcd(int a, int b)
{
if (b==0) return a;
else return ged(b, a¥b);

}

2.4 Least common multiple — LCM

int lem{int a, int b)
1

return atb/ged(a,b);
¥

2.5 If prime number

bool prime(int n)
{

if (n<2) return false;

if (n<=3) return true;

if (1(n¥%2) || '(@m%3)) return false;
for (int i=5;i*i<=n;i+=6)
if (I(n¥i) [ '(n¥(i+2))) return false;

return true;

}

2.7 Leap year

bool isLeap(int n)

{
if (0}f100==0)
if (n%400==0) return true;
else return false;

if (n¥4==0) return true;
else return false;

}




2.6 Prime factorization

/7 smallest prime factor of a number.
function factor(int n)
{
int a;
if (n¥2==0)
return 2;
for (a=3;a<=sqrt(m);a++++)
{
if (n¥a==0)
return a;
}
return n;

}

/7 complete factorization
int r;
while (n>1)
i
r = factor(m);
printf("¥d", r);
n /=r;

2.8 Binary exponiential

int binpow (int a, int mn)
{
int res = 1;
while (m)
if (n & 1)
{
res *= a;
—-n:
}
else
:
a *= a;
0 »3=11;
}

return res;



2.9 a’mod p

long powmod(long base, long exp, long modulus) {

base Y= modulus;

long result = 1;

while (exp > 0) {
if (exp & 1) result = (result * base) ! modulus;
base = (base * base) ¥ modulus;
exp >>= 1;

b

return result;

}

2.10 Factorial mod

//n! mod p
int factmod (int n, int p) {
long long res = 1;
while (n > 1) {
res = (res * powmod (p-1, n/p, p)) % p;
for (int i=2; i<=nlp; ++1)
res=(res+*i) Up;
n /= p;
k
return int (res % p);

¥

2.11 Generate combinations

/7 n>=m, choose M numbers from I to N.
void combination(int n, int m)
{

if (n<m) return ;

int a[50]1={0};

int k=0;

for (int i=1;i<=m;i++) alil=1;
while (true)
i
for (int i=1;i<=m;i++)
cout << ali] << " ";
cout << endl;

k=m;
while ((k>0) && (n-alkl==mn-k)) k--;
if (k==0) break;
alk]++;
for (int i=k+1;i<=m;i++)
alil=ali-11+1;
}
bs

2.19 Split plane

n lines can split a plane in 5%}’—’ + 1 sub-regions.



2.12 10-ary to m-ary

char a[16]:{’0’,’1’,’2’,’3’,’4’,’5’,’6’,’7’,’8’,’9’,
’A’,rB’,’C’,,D’,,E’,’F’};

string tenToM(int n, int m)
{
int temp=m;
string result="";
while (temp!=0)
A
result=altempim] +result;
temp/=m;
)

return result;

2.13 m-ary to 10-ary

string num="0123456789ABCDE";

int mTeTen(string n, int m)
{

int multi=1;

int result=0;

for (int i=n.size()-1;i»=0;i--)
{
result+=num.find(n[i])*multi;
multi*=m;
}

return result;

}

2.14 Binomial coefficient

#define MAXN 100 // largest n or m
long binomial_coefficient(n,m) // compute n choose m
int n,m;
{
int i3
long bc[MAXN] [MAXNI;
for (i=0; i<=n; i++) belil [0]
for (j=0; j<=n; j++) bcljl[j]
for (i=1; i<=n; i++)
for (j=1; j<i; j++)
belil1[3] = beli-11[j-11 + beli-11[j1;
return beln] [m];

I n
ek
wr wa

2.15 Catalan numbers

n—1
1 n
Gai= CC1 = —— 1
Z 2 SR W (k) @
k=0
The first terms of this sequence are 2, 5, 14, 42, 132, 429, 1430 when Cy = 1. This is the number of ways to build a balanced
formula from n sets of left and right parentheses. It is also the number of triangulations of a convex polygon, the number of
rooted binary tress on n + 1 leaves and the number of paths across a lattice which do not rise above the main diagonal.



2.16 FEulerian numbers

@)=+ ot Q)

// This is the number of permutations of length n with eractly k ascending sequences or runs.
// Basis: k=0 has value 1
#define MAXN 100 // largest n or k
long eularian(n,k)
int n,m;
{
i 1 = e
long e[MAXN] [MAXN];
for (i=0; i<=n; i++) e[ill0] = 1;
for (j=0; j<=n; j++) el[01[jl = 0;
for (i=1; i<=n; i++)
for (j=1; j<i; j+t)
elil[j] = k*el[i-11[j1 + (i-j+L)*eli-11[j-11;
return e[n][k];

2.18 Euler’s totient function

// the positive integers less than or equal to n that are relatively prime Lo n.
int phi (int n)
{

int result = n;

for (int i=2; i*i<=n; ++i)

if(n %i==0)
{
while(n %i==0)
n /= 1i;
result -= result / i;
}
it nox 1)

result -= result / n;
return result;

4.3 Longest common subsequence (LCS)

int dp[1001][1001];

int lcs(const string &s, const string &t)
{
int m = s.size(), n = t.size();
if (m =0 || n == 0) retum 0;
for (int i=0; i<=m; ++i)
dp(i] [0] = O;
for (int j=1; j<=n; ++])
dplol [j]1 = 0;
for (int i=0; di<m; ++1i)
for (imt j=0; j<n; ++j)
if (s[i] == t[jD)
dpli+11[j+1]
else
dpli+11[j+1]
return dp[m] [n];

dplil [j1+1;

max(dpli+11[j1, dpl[il[j+11);




3.2 KMP Algorithm

#include <iostream>
#include <siring>
#include <vector>

using namespace std;
typedef vector<int> VI;

void buildTable(stringé w, VI& t)
{

t = VI{w.length());

int 1 =2, j=0;

t[0] = -1; €[1] = 0;

while(i < w.length())

1
if(wli~1] ==w[j1) { t[i] =+ 45 Jit; ¥
else if(j > 0 j = tljl;
elge{ €[il =:0; i++; }

24
}
int EMP(stringk s, stringk w)
{

int m=0, i=0;

i B

buildTable(w, t);
while(m+i < s.length())

{
if(wli]l == s[m+il)
{
J++;
if(i == w.length()) return m;
}
else
{
mewF= 3131
TECE * ) A ="tLils
T
}

return s.length();
¥



4.1 0/1 Knapsack problems

#include<iostream>
using namespace std;

int f£[1000]={0};
int n=0., m=0;

int main(void)
{

cin >> n >> m;

for (int i=1;f<=n;i++)

{
int price=0, value=0;
cin >> price »>> value;

for (int j=m;j>=price;j--)
if (f[j-pricel+value>f[j1)
f[jl=f[j-pricel+value;
}

cout << f[m] << endl;

return 0;

i
4.2 Complete Knapsack problems

#include<iostream>

05t
using namespace std;

int £[1000]={0};
int n=0, m=0;

int mainf(veoid)
{

cin > n >> m;
for (int i=1;i<=n;i++)

{

int price=0, value=0;
cin >> price >> value;

for (int j=price; j<=m; j++)
if (f[j-pricel+value>£[jl)
£[jl1=£[j-pricel +value;
1

cout << f[m] << endl;

return 0;




4.4 Longest increasing common sequence (LICS)

#include<iostream>
using namespace std;

int al100]1={0};
int b[100]={0};
int £[100]1={0};
int n=0, m=0;

int main(void)
{
cin >> n;
for (int i=1;i<=n;i++) cin >>alil;
cin >> m;
for (int i=1;i<=m;i++) cin »> blil;

for (int i=1;i<=n;i++)
{
int k=0;
for (int j=1;j<=m;j++)

{

if (alil>b[j] & £[j1>k) k=£[j1;
else if (alil==b[j] && k+1>f[j1) £[jl=k+1;
}
¥

int ans=0;
for (int i=1;i<=m;i++)
if (flil>ans) ans=f[i];

cout << ans << endl;

return 0;




4.5 Longest Increasing Subsequence (LIS)

#include<iostream>
using namespace std;

int n=0;
int al100]1={0}, £[100]1={0}, x[1001={0};

int main(void)
{
cin »>> n;
for (int i=1;i<=n;i+t)
{
cin »> alil;
x[i]1=INT_MAX;
T

f£[0]1=0;

int ans=0;
for(int i=1;i<=n;i++)
1{

int 1=0, r=i;

while (l+1<r)
{
int m=(1+r)/2;
if (x[ml<alil) 1=m; else r=m;
// change to xz{ml<=afi] for non-decreasing case

}

fEAT=1+1:

x[1+11=alil;

if (f[il>ans) ans=f[il;
T

cout << ans << endl;

return 0;

i




4,6 Maximum submatrix

/7 URAL 1146 Mazimum Sum
#include<iostream>

using namespace std;

int a[150] [150]={0};
int ¢[200]1={0};

int maxarray(int n)
1{
int b=0, sum=-100000000;
for (int i=1;i<=m;i++)
{
if (b>0) b+=c[il;
else b=c[il:
if (b>sum) sum=b;

return sum;

}

int maxmatrix(int n)

{
int sum=-100000000, max=0;

for (int i=1;i<=n;i++)
i
for (int j=1;j<=n;j++)
cl[jl1=0;

for (int j=1;j<=n;j++)
{
for (int k=1;k<=n;k++)
clkl+=aljl[x];
max=maxarray(n) ;
if (max>sum) sum=max;

return sum;

4.8 Partitions of sets

Number of ways to partition n 41 items into k sets.

-+

where

n—1

k.

n—1
PR

}

(3)



4.7 Partitions of integers

tde fa MA YN
#define MAXN

100 // largest n or m
long int_coefficient(n,k) // compute f(n,k)

int n,m;

{
mis ol iien By |
long f[[MAXN] [MAXN];
£ 1L = 15

for (i=0;i<=m;i++) f[i1[0] = 0;
for (i=1; i<=n; i++)
for (j=1; j<i; j+)
if (i-j <= 0)
fl31[j] = £14]1 [k=11;
else
fli1[j] = £01-j] (k1+£[1][k-11;
return f[n][k];

5.1 Tree traversal

int L[100]1={0};
int R[100]1={0};

void DLR(int m)
{
cout << m << " ";
if (L[m]!=0) DLR(L[ml);
if (R[m]1=0) DLR(R[mI);
}

void LDR{int m)
{
if (L[m]!=0) LDR(L([m]);
cont << mi<g ¥ v
if (R[m]!=0) LDR(R([ml);
T

void LRD(int m)

{
if (L[m]!=0) LRD(L[m]);
if (R[m]!=0) LRD(R[ml);
cout << m << " ";

}



5.2 Depth and width of tree

int 1[100]={0};

int r[1001={0};
stack<int> mystack;
int n=0;

int w=0;

int d=0;

int depth(int n)
{
if (1[n]l==0 && r[nl==0)
return 1;

int depthl=depth(1[n]);

int depthr=depth(r[nl);

int dep=depthl>depthr 7 depthl:depthr;
return dep+1;

}

void width(int n)
{
if (n<=d)
£
int t=0,x;
stack<int> tmpstack;
while (!mystack.empty(})
{
x=mystack.top();
mystack.pop();
if (x!=0)
i

L4+;

tmpstack.push(1[x]);
tmpstack.push(r[x]);

}

w=wrtTw:t;
mystack=tmpstack;
width(n+1);



6 Graph Theory

6.1 Graph representation

/7 The most common way to define graph is to use adjacency matriz
/7 ezample:

g (1) (2) (3) (4) (&)

A1) 2 06 & 0 0

AE g 2 0 0. 1
) F e e L R
A4) 6 8 0 0 0
JAE) vk M v o B

A/ it’s always o square matriz.
A/ suppose a graph has n nodes, if given exactly edjacency matriz
for (int i=1;i<sn;i++)

for {int j=1;i<=n;j++)

2§

cin << a[il[j] << endl;

}
A/ Usually will go like this representation in data
// start_node end_node weight
/7 suppose m lines
for (int i=1;i<=m;i++)
{

int x=0, y=0, t=0;

cin >> x >>» ¥ >>t;

a[x] [yl=t;

/7 if undirected graph

alyl [x]=t;
}
A/ another variant: on the ith line, has data as
/7 end_node weight
£/ when you read date, you can assign matriz as
alil [x]=t;
A/ if undivected graph
alx][il=t;

A/ Inttialization of graph !!!IMPORTANT

// Depends on usage, normally initialize as 0 for all elements in matriz.
/4 so that 0 means no connection, non-0 means connection

/7 (for problem without weight, use weight as 1)

/7 If weights are important in this context (espectally searching for path)



A/ Inttialize graph as infinity for all elements in matriz.

/4 Another way to store graph is Adjacency list
/7 No space advantage if using arroy (unknouwn mozimum number for in-degree).
/7 Big space advantage if using dynamic data siructure (like lisg, wvector).
A/ each row represent a node and its conmectivity.
A7 we don't need il so much due to if's seerch efficiency.
A7 let’s define o node as
struct Neda{
int id; S/ node id
int w; // weight
}
// suppose n nodes and m lines of inputs as
A7 start_node end_node weight
A7 assume using <wector> in this exzample
A7 g is a vector, ond cach element of g is also o vector of Node
for (int i=i;i<=m;i++)
{
int x=0, y=0, t=0;
cin >> x >> ¥ >> ¢}
Node temp; temp.id=y; temp.w=t;
glx] .push_back{temp) ;
/7 if undirected
temp. id=x;
gly] .push_back (temp) ;
}

/7 Nate that you don’'t need this mode structure if graph has only comnectivity information.
Fevew Special Structure sexs/

/7 Bpecial structure here 15 usually not a typical graph, Like city-blocks, triangles
/7 They are represented in 2-d arvay end shows weights on nodes instead of edges.
/F Note that in this case travel through edge has no cost, but visit node hes cost.

/7 Triengles: Read data like this
/71
712
42
AAT318
62846
for (int i=1;i<=n;i++)

for (int j=i;j<=n;j++)

cin »>> ali][§1;

A/ Simple eity-blocks: it's just like first form of adjecency matriz, but this time
A7 represents weights on nodes, may not be square matriz.
12456
24513
A4 65236
for (int i=1;i<=n;i++)

for (int j=1;<=n; j++)

ein >> ali][§];

/4 More compler data structures: typical city-block structure may has some constraints on
s/ guestions, but it has no boundaries. However, some guestions requires to form o maze.
/7 In these cases, data structures can be very flemible, it fotally depends on how the guestion
/7 presents the data. A usual way is fo record it's adjacent blocks information:
struct Bloek{
bool 1[4]; // if has 8 neighbors then use bool 1[8];



A7/ label them as your fawer, e.x.
S 1 1223
/42 Bax4
i G | TE6 5

A4 true 1f there is path, false if there 15 boundary
A4 other informations (optionall
int waight;
int component_id;
A oete.
¥

A4 Nete that usually we use array from tndex 1 instead of 0 because sometimes
A you need index 0 as your boundary, end start from indexr I will giwve you

// advantage on locaiing nedes or positions

6.2 Flood fill algorithm

Afcomponent (i) denotes the
Afcomponent that node 1 is in
void flood_fill{new_component}
do
num_visited = O
for all nodes i
if component(i) = -2
num_visited = num wisited + 1
component(i) = new_component

for all neighbors j of node i
if component(j) = nil
component{j) = -2
until num_visited = 0

void find_components()
num_components = 0
for all nodes i
component (node 1) = nil
for all nodes i
if component(node 1) is nil
num_components = num_components + 1
component(i) = -2
flood_£i1l (component num_components)

6.3 SPFA — shortest path

int q[3001]={0}; // gqueue for node

int d[1001)={0}; /¥ record shortest path from start to ith node
boal £[10011={03};

int a[1001] [1001]={0}; // adjacency list

int wli001] [1001]={0}; /¥ adjacency matriz

int main(void)

{
int n=0, m=0;
cin >> n > m;

for (int di=1;i<=m;i++)
{



int x=0, y=0, =z=0;
cin >> x > y 3> 2; S/ noede z to node y has weight 2
alxl [0]4+;
alx] [al[=] [0]]=y;
wlx] [yl=z;
A
£ for undirected graph
ale] [0]++;
alyl falyl [0]]=x;
wlyl fz]=z;
il
B

int a=0, a=0;

cin >> 8 >> a; // 5: start, e: end
SPFA(s);

cout << dle] << emndl;

return 0;

}
void SPFA(int w0)
{
int t,h,n,v;
for (int 1=0;1<1001;i++) d[11=INT_MAX;
for (int 1=0;1<1001;1i++) f[i]=false;
d[v01=0;
h=0; t=1; q[1]=v0; f[v0]=true;
while (h!=t)
{
ht+;
if (h>3000) h=i;
u=q[h];
for (int j=1; j<=alul [01;ji++)
{
v=a[u] [§];
if (d[ul+wlu] [vl<d[v]l) // change to > if caleulating longest path
{
d[v]=d[ul] +w[ul [v];
if (1f[vl)
{
t++;
if (£>3000) t=1;
qltl=v;
1 [v]=true;
}
}
}
f[u]l=false;
¥
}

6.4 Floyd-Warshall algorithm — shortest path of all pairs

A7 map[i] fil=dinfinity at start
veid floyd()
{



for (int k=1; k<=n; k++)
for {(int i=1; i<=n: 1++)
for (int j=1; j<=n; jJ++)
if (i'=j &k 1=k && i'=k)
if (map[i] (k]+map[k] [j1<map[il[j]1)
map[i] [j)1=map[i] [k]+map[k] []1;

6.5 Prim — minimum spanning tree

int A[1001]={0};
bool v[1001]={0};
int a[1001] [1001]={0};

int main{void)

i

int a=0;

cin *» n;

for (int i=1;i<=n;i++)

1
int x=0, y=0, ==0;
cin >> % >> y >> x;
a[x] [yl==z;

}

for (int i=1;i<=n;i++)
for (int j=1;j<=n;j++)
if (ali1[j1==0) ali]l [j]1=INT_MAX;

cout << prim{i,n) << endl;
}
int prim(int u, int n)
{

int mst=0,k;

for (int 1=0;i<d.length;i++) d[i]=INT_MAX;
for (int i=0;i<v.length;i++) v[i]=false;

d[u]=0;

int i=n;

while (41=0)
i
vi]l=true;k=0;
mst+=d[1i];
for (int j=1;j<=n;j++)
if ('v[jl)
{
if (al1]1[j1<dlj1} dA[j1=ali][§1;
if (d[j1<d[k]) k=j;

6.6 Eulerian circuit




£ USACO Fence

#include<ios tream>
using namespace std;

int £[100]1=-{0}, ana[100]={0};
bool glioo] [100]={0}, v[100]={0};

int n=0, m=0, c=0;

roid dfs(int k)
i
for (int i=1;i<=n:i++)
if (glkl [11}
{
glk] [1]=false;
glil [k]l=false;
df=(i);
}
mH+;
ans [m]=k;

}

int main(void)

{

cin >>» n >> m;

for (int i=1;i<=m;i++)
1

int x=0, y=0;

glx] [yl=true;

gyl [x]=true;

£ [x]++;

T [yl++;

m=0;
int ki=0;
for (int i=1;i<=n;i++)
{
if (f[1]}2==1) ki++;
if (ki>2)
{
cout << "error" << andl;
raturn 0;
}
if (F[11%2 k& c==0) c=i;
¥

if (c==0) c=1;
dfs(x);

for (int i=m;i»=1;i--) cout << ans[i] << endl;
return 0;

6.7 Topological sort




S Find any solution of topological sort

#include<iostream>
using namespace std;

int £[100]={0}, ans[100]={0};
bool gl[100] [100]={0}, v[100]={0};
int n=0, m=0;

void dfs(int k)
{
int i=0;
vik]=true;
for (int i=1;i<=n;i++)
i1 (gDI[4] & 'w[4]) dfa(1);

m+;
ans [m]=lk;

}

int main{void)

{

cin >> m >> m;

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

int x=0, y=0;

cin >> x >> ¥;

gyl [x]=true;
}

m=0;
for (int i=1;i<=n;i++)
if (vw[i]) dfs(i);

for (int i=1;i<=n;i++) cout << ans[i] << endl;
return 0;

/Y Find the order of topological sort 45 dictiomary minimum

#uncludeciostream>
using namespace std;

int £[100]={0}, ans[100]={0};
bool gli00] [100]={0}, v[100]={0};
int =0, m=0;

int main(vaid)
{

cin *> n > m;

for (int di=1;ic=m;i++)
{

int x=0, ¥=0;

cin >> x > ¥;

glx] [yl=true;

£ [yl++;



for (int i=1;i<=p;i++)

{
for (int j=1;j<=n;j++)
{
if (£[j1==0 k& 'w[j]1) break;
if (£[§1!=0)
{
cout << "arror" << andl;
raturn 0;
}
ans[i]=j
v[jl=true;
for (int k=1;k<=n;k++)
if {g[10x1) £0x]--;
¥
}

for (int i=1;i<=n;i++) cout << ans[i] << endl;

raturn 0;

}

2.1.3 Products
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// Distance de Levenshtein // Edit distance
#include<iostream>

#include<vector>

#include<limits>

#include<algorithm>

#include<cstdio>

8.

3

// Insertion (1), Deletion (1), Substitution (1)
int edit_distance(const std::string &s, const std::string &t)

{
auto memo=std::vector<std::vector<int>>(
s.size()+1, std::vector<int>(t.size()+1l, 0));

for(auto i=0; di<s.size()+1; i++)
{
for(auto j=0; j<t.size()+1; j++)

if(4 == 0)



memo[i][j] = J;
else if(j == 0)
memo[i][]]
else
{
auto deletion = 1 + memo[i-1][j];
auto insertion = 1 + memo[i][j-1];
auto substitution = memo[i-1][j-1] + ( (s[i-1]==t[j-1]) ? @ : 1 );
memo[i][j] = std::min(deletion, std::min(insertion, substitution));
}
1
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1
return memo[s.size()][t.size()];
} // edit_distance()

int main()

{
std::string s, t;

std::cin >> s;
std::cin >> t;

printf("%d\n", edit_distance(s, t));

return 0;

} // main()

// Doplacement du cavalier sur un ¥chiquier :

// Visiter toutes les cases en passant par chaque case une seule fois.
#include <iostream>

#include <iomanip>

#include <cstdint>

using namespace std;

const int N = 8; // dimension de 1'@chiquier
uint64_t appels = 0; // pour compter le nombre d'essais

// D@finition d'un type 'carre_t'
struct carre_t
{

int rang;

bool visitee;

+s

// Un @chiquier est un tableau NxN d'objets de type 'carre'
carre_t echiquier[N][N];

// D@finition d'un type 'dep_t' (pour d@placement)
struct dep_t { int x, y; };

// Initialisation d'un tableau avec les 8 d@placements
// possibles du cavalier sur un @chiquier
dep_t deplacement[8] =
{ { 15_2}5 { 2)_1}) { 25 1}5 { l) 2})
{_1; 2}; {_2’_1}’ {_1;_2}3 {_2’ 1} }’

// D@claration d'une pile de taille NxN (g@r®e comme un tableau)
// servant @ empiler les coordonn®es des cases visit@es
dep_t pile[NxN];



int sommet = 0; // pile vide au depart
bool parcours(int, int, int);
int main()
{
bool p = parcours(0, 0, NxN);

cout << "sommet = " << sommet << endl << endl;

for(int 1 = ©; 1 < N; 1++)

{

CoUt €< Mmoo \n[";

for(int ¢ = 0; c < Nj c++)

{

for(int r = 0; r < sommet; r++)
if((pilelr].x == 1) && (pile[r].y == c))
cout << SetW(3) << r+1 << " |||;

}

cout << endl;
}
COUT <<€ Mmoo \n\n";

cout << appels << " essais.\n";

return 0;

} // main()

// Fonction de backtracking Cavalier:
// (i,j) : coordonn@es d'une case

// k : rang de r@cursivit® (NxN pour le ler appel, 1 pour le dernier)

bool parcours(int i, int j, int k)
{

appels++;

if(i <O || i> N || j<0o || j> N) // cas hors bornes
return false;

// sinon (le return permet d'@conomiser un else)

if(echiquier[i][j].visitee) // case d@j® visit®e par le cavalier

return false;

// sinon (le return permet d'@conomiser un else)

if(k == 1) // dernier niveau (rang) de profondeur : c'est gagné !

{

pile[sommet].x i;
pile[sommet].y = j;
sommet++;

return true;

}

// sinon (le return permet d'@conomiser un else)
echiquier[i][j].rang = k;
echiquier[i][j].visitee = true;

pile[sommet].x = 1}

pile[sommet].y js

sommet++;

for(int p = 0; p < 8; p++)
{
// APPEL R@CURSIF au niveau k-1

// et en essayant les cases atteignables de la position courante

if(parcours(i+deplacement[p].x, j+deplacement[p].y, k-1)

true)



return true;
}
// sinon (le return permet d'@conomiser un else)
// on a essay® les 8 positions possibles sans succ®s
// IL FAUT RECULER : on est au COEUR DU BACKTRACKING !
echiquier[i][j].visitee = false;
--sommet; // on d@pile la position courante qui n'a men® @ rien
return false; // et on renvoie faux

} // parcours()
Algorithme a JF:

def numberToBase(n, b,num):
if n ==
return [0]
digits = []
while len(digits) != num-1:
digits.append(int(n % b))
n//=b
return digits[::-1]

int(input())

[]

in range(num):
arr.append(input())

for j in range(3**(num-1)):

a = numberToBase(j,3,num)
while(len(a) < num-1):
a.append(0)

num
arr
for

0



N-Reines

// Tester si une reine peut A2tre plach@e en (row,col).
// Fonction appeld®@e lorsque "col" reines ont dieji

/4 BEti® placi®es dans les colonnes @ A col-1.

bool isSafe(wvector<vector<int>> &board, int row, int col)

{

ink gk

Jf vierifier la ligne du cBA tA® gauche.
for(i = 8; i < col; i+t+)
if({board[row][i] == 1}
return false;

S vierifier la diagonale supf@rieure du cA tB®@ gauche.
for(i = row, j = col; 1 >= B R& j »>= @; i--, j--)
if(board[i][j] == 1)
return false;

ff vEBrifier la diagonale infl@rieure du ci ti8 gauche.
int N = board.size();
for{i = row, j = col; j »>= @ &% i < N; it++, j--)
if{board[i][j] == 1)
return false;

return true;

} ff isSsafte()

/{ Fonction ri@cursive pour ré@soudre le probli me.
bool solveNQUtil({vector<vector<int>> &board, int col)

{

int N = board.size();

// 5i toutes les reines sont placl@es, retourner true.
if{col >= N)
return true;

// La colonne col Z@tant donnf@®e, on essaye de placer

Ff la reine sur chague ligne une par une.

forf{int i = @; 3 < N; it+t)

1
/f vierifier =i la reine peut A2tre placfee en (i,col).
if{isSafe(board, i, col})

// Placer la reine en (i,col).
board[i][col] = 1;

/¢ Appel ré@cursif pour placer les autres reines.
if{solveMQutil(board, cocl + 1))
return true;

/f 51 le placement de la reine en (i,col) ne mi ne
// A aucune une solution, on retire la reine.
board[i][col] = @; // BACKTRACK

¥
¥

// 5i la reine ne peut A2tre placf®@e sur aucune ligne
ff de la colonne col, retourner fal=e.
return false;

.} £ solvenNQUEil()



