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E. Easy Math Problem

gd

$$ \sum_{i=1}"n\sum_{j=1}"n {i+j\choose j}f(i,j)\\ f(i,j)= \begin{cases} 0, &=0\\ a, &i=1\\ b\times
f(i-1,j)+c\times f(i-2,j), &2\le i\le j\\ d\times f(i-1,j)+e\times f(i-2,j), &i\gt j \end{cases} $$

gd

O

$$ A=\begin{pmatrix}b & 1 \\ ¢ & 0\\ \end{pmatrix},B=\begin{pmatrix}d & 1 \\ e & 0\\
\end{pmatrix} $$

good
$$ (f(i+].0).f(i+j-1,i))=(a,0)A"{i-1}B"j $$
O $S(i)=\sum_{j=1}"n {i+j\choose j}A"~{i-1}B~j$00 O O

$$ \begin{equation}\begin{split} S(i+1)&=\sum_{j=1}"n {i+j+1\choose j}A™IB"j\\
&=\sum_{j=1}"n \left({i+j\choose j}+{i+j\choose j-1}\right)A~iB"™j\\
&=AS(i)+\sum_{j=0}"{n-1}{i+j+1\choose j}A"{i}B"jB\\ & =AS(i)+\left(S(i+1)+A~i-{i+n+1\choose
i+1}A”iB7n\right)B \end{split}\end{equation} $$ O O O 0O $$ S(i+1)=\left(AS(i)+A"iB-
{i+n+1\choose i+1}A”~iB~{n+1}\right)(E-B)~{-1} $$ 00O 0O 0O $|E-B|=1-d-e\lt 0$J0 O $(E-B)$ O OO
O00000oOoOooOo $on)soo0n

const int MAXN=1le5+5,mod= ;
int quick pow(int n,int k
int ans=1;
k
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k&1 )ans=1LL*ans*n%mod;
n=1LL*n*n%mod;
k>>=1;

ans;

int frac|[MAXN<<1l]|,invf [ MAXN<<1];
int C(int n,int m
1LL*frac/n]*invf [ m|%mod*invf n-m]|%mod;

void Init
int n=MAXN<<1;
frac[0]=1;
_for(i,1,n
frac/il=1LL*fracl[i-1]*i%mod;
invfin-1]=quick pow(fracin-1]/,mod-2);

int i=n-1;i;i--

invf[i-1]=1LL*invf[i]*i%mod;

struct Matrix

int a ;
Matrix(int a00=0,int a0l1=0,int al0=0,int all=
a =a00;
a =all;
a =alo;
a =all;

Matrix operator * (const Matrix &b)const

Matrix c;

_for(i,0,2) for(j,o,
c.alill[jl=(1LL*ali *b.a jl+1lLL*ali
OF
Matrix operator * (const int b)const

Matrix c;

_for(i,0,2) for(j,o0,

c.alill[jl=1LL*ali][]j|*b%smod;

OF

Matrix operator + (const Matrix &b)const
Matrix c;
_for(i,0,2) for(j,o,

c.alilljl=(alill[jl+b.alil[]j])%smod;
OF
Matrix operator - (const Matrix &b)const
Matrix c;

_for(i,0,2) for(j,o0,
c.alilljl=(alil[jl+mod-b.alil[j])%mod;
(o

*b.a

]

%mod ;
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A[MAXN],BIMAXN|, f[MAXN;
Matrix Inv(Matrix mat
static int temp ;

_for(i,0,2) for(j,0,
temp[il[jl=mat.alil[j];
temp =1, temp =0,
temp =0, temp =1;
_for(i,o0,

int pos=-1;

_for(j,1,

temp[j| 1

pos=j;

’

pos!=i)swap(temp|[i],templpos|);
int j=3;j>=1;j--
temp[i][j/=1LL*temp[i][j/*quick pow(temp|i|[i],mod-2)%mod;
_for(j,0,
j==i :
int k=3;k>=1;k--
temp[j | ki=(temp[j![k|-1LL*temp|j![i/*temp[i] k]| )%mod;

Matrix ans;

_for(i,0,2) for(j,0,

ans.alil[jl=(temp[i][j+2]+mod)%mod;
ans;

void solve
int
n=read int(),a=read int(),b=read int(),c=read int(),d=read int(),e=read int
A =B =Matrix(1,0,0,1);
All]=Matrix(b,1,c,0);
B/1l/=Matrix(d,1,e,0);
_rep(i,1l,n
Al[i+1]=A[i]*A ;
Bli+1/=B[i]*B ;

Matrix div=Inv(B -B ;

f =Matrix();

_rep(i,1,n

f =f +B[i]*(i+1);

_for(i,1,n

fli+1l]=(A *fli]-Al1]*B[n+1]*C(i+n+1,1i+1)+A[i]*B *div;
Matrix ans=Matrix();

_rep(i,1,n

ans=ans+f[i];

enter(1lLL*ans.a *a%smod ) ;
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int main
Init();
int T=read int();
T--
solvel();

?

J. Random Walk

00
OO0 $n$000$M$ 0000000000 $(aib$fo st$00 000 $is00OO0O0ODO
$\max(\Ifloor\frac {a_i}{2~t}\rfloor,b)$0 00 0000000000000

0000000 $wisf00000 $i$ 0000 $\cfrac{w_i}{\sum {i=1}~{n-1} w i}$000C 000
000000000000000000000 $n$000000

g0 UUUg o

1.0000 $uv)$ 000000 $(ab)$f000000oooo
2.00000 $w_i$00

0000 $1\Nleb Nlea Nel0O0$00 0D ODOOODOOODO $n$ 00

oo

O $\text{dp}(u,)$ 00 $t=i$ 000000 $us0O0O0SE(WS OO OODOODO $us0OODO
O0$G(u)$ 000 $u$ OO O0O[Q$p(u)=\cfrac{w_i}{\sum _{i=1}"~{n-1} w_i}$[

0000 $t\ge6$ 0000000000 $bisg0O 0000

$$ \sum_{u=1}"{n-1}\frac 1{\deg(u)}\sum_{e_i\in G(u)}\sum_{t=0}"{+\infty '\max(\Ifloor\frac
{a_i}{2~t}\rfloor,b_i)\text{dp}(u,t)=\sum_{u=1}"{n-1}\frac 1{\deg(u)}\sum_{e_i\in

G(u) Nleft(b_i\left(E(u)-\sum_{t=0} ~5\text{dp}(u,t)\right) +\sum_{t=0}"5\max (\Ifloor\frac
{a_i}{2"t}\rfloor,b_i)\text{dp}(u,t)\right) $$

00 $\text{dp}(u,t)(O\le t\le 5)$00 0 $O0(6M)$ DO OO DODOOODODODO $E(u$O

O0Dooooooooooon $(uv)$ 00 $uvineg n$[10 O 0O $u\to viw=\frac 1{\deg (u)}),v\to
u(w=\frac 1{\deg (v)})$[

00000 $v=n$J0 000 $ulto viw=\frac 1{\deg (u)H$C 0O OO DO OO $s$00 0O $s\to
u(w=p(u))$Q

0000 $u$00 00000 $v_1\to u,v 2\to ulcdots v_Kitto u$00 0 O O $E(u)=\sum_{i=1}"k
w(v_K\to u)E(v_K)$00 0 O O $E(s)=1$[]

https://wiki.cvbbacm.com/ Printed on 2025/12/02 16:59



2025/12/02 16:59 5/8 ooog

gbobogobooobooooon

$$ \left[ \begin{array} {cccc|c} 1&a {1,2}&\cdots&a_{1,n-1}&p(1)\\
a_{2,1}&1&\cdots&a_{2,n-1}&p(2)\\ \vdots&\vdots&\ddots&\vdots\\
a_{n-1,1}&a_{n-1,2}&\cdots&1&p(n-1)\\ \end{array} \right] $$

$0(n"3)$ 0000000 $EWSID D0 DDO0DDDDOO $0(n"3+6m)$[]

00000000000000000000 $\text{dp}(u,t),E(u)$ 0000000 $u\neqn$f0 0O
goo

$$ \frac 1{\deg(u)}\left(b_i\left(E(u)-\sum_{t=0}~5\text{dp}(u,t)\right)+\sum_{t=0}"5\max
(\Ifloor\frac {a_i} {2~ t}\rfloor,b_i)\text{dp}(u,t)\right) $$

OO0 $vineqn$ 000000000 O0ODOOOODOOO $0(6)$0

000000 $\text{dp}(u,t),E(u)$ 00000000 $\text{dp}(u,t)$ D0 00O OO0 $EWS$ OO
0oo0ooo

OO0 $E(us 0000000000000 DO000DOO00ODoOOoOoon sA~{-1}$000

$$ \begin{pmatrix} E(1)\\ E(2)\\ \vdots\\ E(n-1)\\ \end{pmatrix} = A"~ {-1} \begin{pmatrix} p(1)\\
p(2)\\ \vdots\\ p(n-1)\\ \end{pmatrix} $$

o000 $0(n™2+6M)$ 000 CCCOOCOOCOOODODO $0(n™3+6nm+6q)$0

const int MAXN= ,MAXM=1e4+5,MAXT=5,mod= ;
struct Edge
int to,next;
edge MAXM<<1];
int head MAXN|,edge cnt;
void Insert(int u,int v
edge|++edge cnt|=Edge{v,head|u]};
head|u/=edge cnt;

int w/MAXN|,deg/MAXN|,inv [ MAXN/;
int alMAXN] [MAXN],b[MAXN] [MAXN],c[MAXN] [MAXN],d MAXN] [MAXN],E[MAXN;
int dp MAXN] ;
int quick pow(int n,int k
int ans=1;
k
k&1 )ans=1LL*ans*n%mod;
n=1LL*n*n%mod;
k>>=1:

’

ans;

void calcl(int n
static int temp[MAXN|[MAXN<<1];
n--;
_rep(i,1,n
_rep(j,l,n
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cli
temp(i][jl=mod-inv/deglj!|;

.

temp[i][]|=0;

templil[i/=1;
temp[i][i+n ;

_rep(i,1,n
int pos=-1;
_rep(j,i,n
temp[j![1i
pos=j;

’

pos!=i)swap(temp|[i],temp[pos]);
int div=quick pow(temp/i|[i|,mod-2);
int j=n*2;j>=1i;j--
temp[i][j/=1LL*temp[i][j|*div%mod;
_rep j' N
j==i ;
int k=n*2;k>=1i;k--
temp/j | ki=(temp!j| k! -1LL*temp|[j![1i|*temp[i]| k] )%mod;

_rep(i,1,n) rep(j,1,n
dli][jl=(temp[i][j+n]+mod)%mod;

void add edge(int u,int v,int &ans
_rep(t,0,MAXT
ans=(ans+1LL*dp(t![ul*inv|deglu]| [%mod*max(alul vI>>t,blul[v]))%mod;
ans=(ans+1LL*E[u|*inv|deg|u] |%mod*blul[v])%mod;

void del edge(int u,int v,int &ans
_rep(t,0,MAXT
ans=(ans-1LL*dp[t![ul*inv|/deglu]| [%mod*max(alul[vI>>t,blul[v]))%mod;
ans=(ans-1LL*E[u|*invi/deg|u] |%mod*blu| v )%mod;
ans=(ans+mod ) %mod;

int calc2(int n
int ans=0,s=0;
mem (dp,0);
n--;
_rep(i,l,n)s+=w(i];
s=quick pow(s,mod-2);

_rep(i,1,n
dp i]=1LL*w[1]|*s%mod;
E[i]=0;
_rep(j,1,n
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Elil=(E[i]+1LL*w[jI*d[i][]j])%mod;
Eli/=1LL*E[i]|*s%mod;
Elil=(E[i]+mod-dp il )%mod;
_rep(t,1,MAXT
_rep(u,1l,n
int i=head(u];i;i=edgel[i].next
int v=edgel[i].to;
dpit]iv]=(dpl[t![v]/+1LL*dp|t-
_rep(u,1l,n

Elu/=(Elul+mod-dp/t][ul)%smod;

_rep(u,1,n
int i=head|u];1i;i=edge[i].next
int v=edge([i].to;
add edge(u,v,ans);

ans;

int main

int n=read int(),m=read int(),qg=read int

_for(i,1,n

w/il=read int();

m--

int u=read _int(),v=read int();
alullvl=alvliul=read int();
blullv|=blv]lul=read int();
clul[v]=clv][u]=1;
Insert(u,v);Insert(v,u);
deglul++;deglv]++;

invi1=1;
_rep(i,2,n
inv/i/=1LL*(mod-mod/i)*inv|mod%i |%mod;
calcl(n);
int ans=calc2(n);
enter(ans);
q- -
int opt=read int();
opt==
int u=read int(),v=read int();
u>v)swap(u,v);
del edge(u,v,ans);
vi=n)del edge(v,u,ans);
alull[v]=alv||lul=read int();
blul[vi=blv]|lul=read int();
add edge(u,v,ans);
vl=n)add edge(v,u,ans);

ul*invideglu

CVBB ACM Team - https://wiki.cvbbacm.com/



Last
;83?;85/01 2°2°'202151%35";"25”‘(:;‘1"7915 BO0 https:/wiki.cvbbacm.com/doku.php?id=2020-2021:teams:legal_string: %E7%BBY%84%EI%IB%IF%ES%AE%AD%ET%BBY%S3%EB%AF%IA%EB%B5%IBUHESUHAEYBO%ES%BD%I5 contest1 7&rev=1630459231
09:20

int u=read _int();
wlul=read int();
ans=calc2(n);

enter(ans);
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