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$\text{GYM}$ O O O Matrix Exponentiation

F - Min Path

O000000D0DODO $k$000000O0O0

00 $\text{dp}$00 O $flIjIkl$ OO0 $is 000000 $k$0O0ODO ¢ 0000O0ODOOOODO
gooodgnd

$$fi1[1Ik] = min_u\{f[i][u]lk-1] + g[ul[j\} $$

O$k$ 000000000 0%Ntext{dp}$0 0000000 DODO0O00ODOOOOODOODOOODODODOO
gobooobbodbbuooobbooobbooobboobbbooobboon

#include<bits/stdc++.h>

#define ALL(x) (x).begin(), (x).end()
#define 11 long long

#define db double

#define ull unsigned long long
#define pii pair<int,int>

#define mp make pair

#define pb push back

#define fi first

#define se second

#define rep(i,a,b) for(int i=(a);i<=(b);i++)

#define per(i,a,b) for(int i=(a);i>=(b);i--)

#define showl(a) cout<<#a<<" = "<<a<<endl

#define show2(a,b) cout<<#a<<" = "<<a<<"; "<<#b<<" = "<<b<<endl

using namespace std;

const 1l INF = 1LL<<60;
const int inf = 1<<30;
const int maxn = 2e5+5;

inline void fastio() {ios::sync with stdio(false);cin.tie(0);cout.tie(0);}
int n = 100;

struct Matrix
{
11 mat[100][100];
//Matrix() {memset(mat,0,sizeof(mat));}
/*Matrix operator * (Matrix b)
{
Matrix res;
rep(i,0,n-1) rep(j,0,n-1) rep(k,0,n-1) res.mat[i][j] =
(res.mat[i][j] + mat[i][k]*b.mat[k][]]%M)%M;
return res;
}*/
Matrix() {rep(i,0,n-1) rep(j,0,n-1) mat{i][j| = INF;;
Matrix operator * (Matrix b)
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Matrix res;

rep(k,0,n-
rep(i,0,n- rep(j,o,n-
res.mat[i/[j] = min(res.mat[i]|[j|,mat[i][k/+b.matk|[j]|);
res;

Matrix operator ~ (ll b

Matrix res,A=*this;

rep(i,0,n- rep(j,0,n- res.mat[i][j] = (i!l=j)*INF;
b
b& res = res*A;
A = A*A;
b>>=1;
res;
int main
fastiol();
int m,k; cin>>n>>m>>k;
Matrix A;
m- - int u,v,w;
cin>>u>>v>>w; u--,v--;
A.matlulv] = w;
A = A”k;
11 ans = INF;
rep(i,o,n- rep(j,0,n- ans = min(ans,A.mat/i|[j]);
ans>1el8) cout<<"IMPOSSIBLE"<<endl; cout<<ans<<endl;

’

G - Recurrence With Square

goo

$$a i = c_1\cdot a {i-1} + ¢ 2\cdot a_{i-2} + \cdots + c_n\cdot a_{i-n} + p + i\cdot q + i™2 \cdot
r$s$

OO0 $k$ 0000000000 D0ODOO00ODODOO0OODOO

/*

https://wiki.cvbbacm.com/ Printed on 2023/01/20 13:46



2023/01/20 13:46 3/8

F - Min Path

#pragma
#pragma
*/

GCC optimize(2)
GCC optimize(3,"Ofast","inline")

#include<bits/stdc++.h>

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

ALL(x) (x).begin(),(x).end()

11 long long

db double

ull unsigned long long

pii pair<int,int>

mp_ make pair

pb push back

fi first

se second

rep(i,a,b) for(int i=(a);i<=(b);i++)
per(i,a,b) for(int i=(a);i>=(b);i--)
showl(a) cout<<#a<<" = "<<a<<endl

show2(a,b) cout<<#a<<" = "<<a<<"; "<<#b<<" = "<<b<<endl

using namespace std;
const 1l INF = 1LL<<60;
const int inf = 1<<30;
const int maxn = 2e5+5;
const int M = 1e9+7;

inline void fastio
1 k;

int n;

struct Matrix

11 mat[15][15];
Matrix memset (mat,0,sizeof(mat));
Matrix operator * (const Matrix other) const

Matrix product;
rep(i,1,n+3) rep(j,Ll,n+3) rep(k,1l,n+3

product.mat[i][j] + mat[i] k|*other.mat[k]|]j

return product;

Matrix operator ~ (1l b) const

1l all5

Matrix res,A=*this;

rep(i,1,n+3) res.mat[il[i] = 1;
while(b

1T(b&L) res = res*A;

A = A*A;

b>>=1;

return res;

’
int main
fastiol();
cin>>n>>k; k -= n-1;

product.mat|i

%M ;

j

ios::sync with stdio(false);cin.tie(0);cout.tie(0);
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rep(i,1,n) cin>>aln-i+l1]; aln+l] = 1,aln+2] = n,aln+3] = n*n;

Matrix single;

rep(i,1,n+3) cin>>single.mat[1][1i];

rep(i,2,n) single.mat[i][i-1] = 1;

single.mat[n+1l] [n+1l] = 1;

single.mat[n+2][n+1l] = single.mat[n+2][n+2] = 1;

single.mat/n+3][n+1l] = 1,single.mat/n+3] n+2] = 2,single.mat|[n+3] [ n+3
=]_;

Matrix total = single”k;

1l ans = 0;

rep(i,1,n+3) ans = (ans + total.mat[1l][i]*ali])%M;

cout<<ans<<endl;

0;

H - String Mood Updates

O0O0000$6$0000000$000000O00O $sLimak$ OO0 OODOOOODOODOOOODO
000 $AEIOU$S 0000000000 0000 $H$SOODDOOO0O0O0OD $S$0¢$DsODODOOO
OoOss0000000O0DOO

O00000000$Limak$ OO0 OODOOO0ODOODOO0OODOOOO0O $q$00000000O0O
gobogoboooboobooon

000000000000 $dp$ 0 0000000000000 $dp$ 00 0000DO0OODOOO
gobooobooobbuooobbooobbooooo

/*

#pragma GCC optimize(2)

#pragma GCC optimize(3,"Ofast","inline")

*/

#include<bits/stdc++.h>

#define ALL(x) (x).begin(), (x).end()

#define 11 long long

#define db double

#define ull unsigned long long

#define pii pair<int,int>

#define mp make pair

#define pb push back

#define fi first

#define se second

#define rep(i,a,b) for(int i=(a);i<=(b);i++)
#define per(i,a,b) for(int i=(a);i>=(b);i--)
#define showl(a) cout<<#a<<" = "<<a<<endl
#define show2(a,b) cout<<#a<<" = "<<a<<"; "<<#b<<" = "<<b<<endl
using namespace std;
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const 1l INF = 1LL<<60;

const int inf = 1<<30;

const int maxn = 2e5+5;

const int M = 1e9+7;

inline void fastio ios::sync with stdio(false);cin.tie(0);cout.tie(0);
char s[maxn];

int n,q;

struct Matrix

11 mat ;
Matrix memset (mat,0,sizeof(mat));

Matrix operator * (const Matrix other) const

Matrix product;

rep(i,0,1)rep(j,0,1)rep(k,0,1) product.mat[i][j] =
product.mat/i/[j] + mat/i] k] * other.mat| k| [j|)%M;
product;
trimaxn<<’];

void push up(int id
triid] = tr[id<< * triid<<1|1];

void build(int id,int 1,int r

l==r
s(n-1+1]=="A" || s[n-1+1]=="E"' || sIn-1+1]=="I"' || s[n-1+1]=="'0"
|| sin-1+1]=="U"
trlid].mat = tr[id].mat = 1§
s[n-1+1]=="H"
trlid].mat = tr[id].mat = 1§
s[n-1+1]=='S" || s[n-1+1]=='D"
tr[id].mat = tr[id].mat = 1
sin-1+1]=="7"
trlid].mat = ,triid] .mat = 6;
trlid].mat = 7,tr[id].mat = ;
tr[id].mat = tr[id].mat = 1§
int mid = (l+r)>>1;
build(id<<1,1,mid);build(id<<1|1,mid+1,r);
push up(id);

void update(int id,int stl,int str,int pos,char o

stl==str

memset(tr[id|.mat,0,sizeof(tr[id].mat));
o=="'A" || o=="E' || o=='I" || o=='0" || o=='U"
trlid].mat = tr[id].mat = 1§
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o=="'H"'

triid].mat[0][0] = tr[id].mat[O][1] = 1;
0=='SI || 0=='DI

triid].mat[1]1[0] = tr[id].mat[1][1] = 1;
0::'?'

tr[id].mat[0][0] = 19,tr[id].mat[0][1] = 6;
tr(id].mat[1]1[0] = 7,tr[id].mat[1][1] = 20

triid].mat[0][0

tr{id].mat[1][1] = 1;

int mid = (stl+str)>>1;
pos<=mid) update(id<<l,stl,mid,pos,o0);
update(id<<1|1,mid+1,str,pos,o0);
push up(id);

int main

fastio();

cin>>n>>q>>s+1;
build(1l,1,n);
cout<<tr[1l].mat[0][0]<<endl;

q-- int pos;char o;
cin>>pos>>0;
update(1l,1,n,n-pos+1,0);
cout<<tr[l].mat[0][0]<<endl;

0;

| - Count Paths Queries

O000000 $q$ 0000000000 $s$0 %000 sksO0ODOOOO

OO0 $nqglle200$0 0000000000000 OOOOOOOOOOOOOOOOOOOOOOO
O0000000O000DO0C0000O0OD0O00D $s$0000

OoooOoOOoO0ooDoOoOO $2s000000000000000000O0O0 $s$0000000

/1*

#pragma GCC optimize(2)

#pragma GCC optimize(3,"Ofast","inline")
*/

#include<bits/stdc++.h>

#define ALL(x) (x).begin(),(x).end()
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#define 11 long long

#define db double

#define ull unsigned long long

#define pii pair<int,int>

#define mp_ make pair

#define pb push back

#define fi first

#define se second

#define rep(i,a,b) for(int i=(a);i<=(b);i++)

#define per(i,a,b) for(int i=(a);i>=(b);i--)

#define showl(a) cout<<#a<<" = "<<a<<endl

#define show2(a,b) cout<<#a<<" = "<<a<<"; "<<#b<<" = "<<b<<endl
using namespace std;

const Ll INF = 1LL<<60;

const int inf = 1<<30;

const int maxn = 2e5+5;

const int M = 1e9+7;

inline void fastio ios::sync with stdio(false);cin.tie(0);cout.tie(0);
int n,m,q;

struct Matrix

11 mat[201][201];
Matrix memset(mat,0,sizeof (mat));
Matrix operator * (const Matrix other) const

Matrix product;
rep(i,1,n) rep(j,Ll,n) rep(k,1l,n) product.mat/i|[j]| =
product.mat[i][j] + mat[i] k|/*other.mat[k]|[j]|)%M;

product;
A[35];
int ans[205],tmp[205];
int main
fastiol();
cin>>n>>m>>(q;

m--
int u,v; cin>>u>>v;
AO]l.mat(ul[v] = 1;

rep(i,1,30) Ali]l = Ali-1]*A[i-1];
g-- int s,t,k;
cin>>s>>t>>k;
rep(i,1,n) ans|[i] = (i==s);
rep(b,0,30
k>>b) &1
rep(i,1,n) tmpli] = 0;
rep(i,1,n) rep(j,Ll,n) tmpli] = (tmp[i] + ans[j] *
Albl.mat[jl[1])%M;
rep(i,1,n) ans|i] = tmp[i];
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cout<<ans|t|<<endl;
’
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