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A. A Math Challenge

00
$$ \sum_{i=0}"~n\sum_{1\le cj\le ai+b}i~pj~q $$
HRE

0 $F(n)=\sum {i=1}"ni~q$g0 000000
$$ \sum_{i=0}"ni~pF(\Ifloor \frac {ai+b}c\rfloor) $$

OO0 $Fn)$0 $q+1$0 0000000000000 0O00O $Fn)$0D000000O0D0O0ODO0O0O
$\sum_{i=0}"ni~p(\Ifloor \frac {ai+b}c\rfloor)~k(0\le k\le q)$0

000000000000000 $0\eft(p~29~2\log c\right)$g0 0 0000000000
$0\left((p+q)~3\log c\right)$0 0000000000

const int mod=998244353,MAXK=53;
int C[MAXK] [MAXK];
struct Node
int cntr,cntu, f[MAXK] [MAXK];
Node(int cntr=0,int cntu=0
this->cntr=cntr;
this->cntu=cntu;
mem(f,0);

Node operator * (const Node &b)const
static int px[MAXK]|, py[MAXK];
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static int b1[/MAXK] MAXK],b2 MAXK] MAXK];
Node c;
int dx=cntr,dy=cntu;
pXLUl=pylui=L1;
_for(i,1,MAXK
px|1/=1LL*px[i-1]*dx%smod;
_for(i,1,MAXK
pyli/=1LL*py|i-1]*dy%mod;
_for(i,0,MAXK) rep(j,0,1
bliil [jI=1LL*C[i][] | *px[i-]/%mod;
b2i][jI=1LL*C[i][] *pyli-]|%mod;

c.cntr=(cntr+b.cntr)%mod;
c.cntu=(cntu+b.cntu)%mod;
_for(i,0,MAXK) for(j,0,MAXK
c.fl[il[j1=FI[il[]];
_rep(i2,0,i) rep(j2,0,]
c.flilljl=(c.fli][jl+1LL*b.f[1i2][j21*b1[i][i2]|%mod*b2[j][j2])%mod;

c;

Node quick pow(Node n,int k
Node ans=Node(0,0);
k
k&1 )ans=ans*n;
k>>=1;

k)n=n*n;
ans;

Node asgcd(int a,int b,int c,int n,Node su,Node sr
a>=C
asgcd(a%c,b,c,n,su,quick pow(su,a/c)*sr);
int m=(1lLL*a*n+b)/c;
'm
quick pow(sr,n);

quick pow(sr,(c-b-1)/a)*su*asgcdic, (c-
b-1)%a,a,m-1,sr,su)*quick pow(sr,n-(1lLL*c*m-b-1)/a);

Node cal(int a,int b,int c,int n
Node su=Node(0,1),sr=Node(1,0);
_for(i,0,MAXK
sr.fli =it
quick pow(su,b/c)*asgcd(a,b%c,c,n,su,sr);

int alMAXK][MAXK], pw/MAXK]| MAXK|,A MAXK!;
void Init
C =1;
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_for(i,1,MAXK
Cli =ile
_rep(j,1,1
Clil[jl=(C[1i- j-11+Cl1i- j ! )%mod;
_for(i,0,MAXK
pw! i =il ¢
_for(j,1,MAXK
pw/i![j!=1LL*pw/i][j-1]*i%mod;
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 build(int n
_for(i,0,n
_for(j,0,n
alil[jl=pwlil[3j];
_rep(j,1,1
alil[ni=(alilnl+pw/jlIn- %smod ;
_for(i,0,n
int pos=-1;
_for(j,i,n
aljlli
pos=j;
pos!=1i
swap(alil,alpos!);
int div=quick pow(alil[i],mod-2);
_rep(j,i,n
alil[jl=1LL*ali] ] *divsmod;
_rep j' N
j==i :
int k=n;k>=1i;k--
aljllki=(alj! kl+mod-1LL*alj| i/ *al1i
_for(i,0,n

Alil=alilln];

int main
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Init();
int
a=read int(),b=read int(),c=read int(),p=read int(),q=read int(),n=read int
Node ans=cal(a,b,c,n);
int base=1;
_for(i,0,MAXK
ans. f il=(ans.f il+base)%mod;
base=1LL*base*(b/c)%mod;

build(g+2);

int s=0;

_rep(i,0,q+

s=(s+1llLL*ans.f[p| i]/*A[1])%mod;
enter(s);

.
’

B. Best Subgraph

g

00 $k-\text{degree}$ 00000000 DOODOODOOO Sk$ODOOODOODOO
0000 $G$ 000 $S$ 0000 $M\times m(S)-N\times n(S)+B\times b(S)$[]

00 $m(S)$ 00 $S$0000O%$N(S)$ T 0 $S$ 00 00O%$b(S)$ T T $\{(u,v)|(u,v)\in G,u\in S,v\not\in
S\}sO

O00D000 $k-\text{degree}$ DD ODODOOODOO $k-\text{degree}$ OO DO $k$ DO ODOO

gooooogo
gd

00000 $V(k)$ OO OO $k-\text{degree}$ 0O O OO OOO $V(k+1)\subseteq V(k)$[
000000000 $ks00noDO $Vk)-Vik+D)sgo Do oo O $ulin V(k)-Vk+1)$0$w(u)=k$[

O0000000000000000 $k-\text{degree}$ 0000000 DOODOOODOONO $usgoO
0000000 $-N$Q

00 $u$s 00000 $(uv)$00 0 $wv)\gt w(u)$0D $(u,v)$ 0000 $m(S)$00 D0 $b(S)$ 00 O O
000 $M-B$[]

00 $w(v)=w(u)$J0 $(uv)$ 00000 $m(S)$0 00 0000000000000 0000 $\frac
M2$[
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00 sw(v)\it w(w$io $(u,v)$ 0000 $b(S)$00 000 $BY[
0000000000000 00000000000000000000000000000000

0000000000000 00000D000000000 $k-\text{degree}$s 000 OO0ODOOO
0000000000 $wu$D 0000000 0oDooO $6G$ 0000 $1-\text{degree}$ 00O

0000000000 $$s00000000000000000 $sO0 000000 %0000 00O0
OO0000000 $2-\text{degree}$ 00O O

O0000D0 $wu$DOOD0 $1$00000 $3-\text{degree}$ 000 DD 00000 OOODOOO
$w(u)$[]

OO0O00O0 $O\eft(\text{Na}(n+m)\right)$[

const int MAXN=1e6+5;

const LL inf=1e1l8;

struct Edge
int to,next;

edge [ MAXN<<1];

int head MAXN]|,edge cnt;

void Insert(int u,int v
edge|++edge cnt|=Edge{v,head|u]};
head|u|=edge cnt;

bool vis[MAXNI;

vector<int> q[MAXN|,vec MAXN];

int deg/MAXN|,w/ MAXN|,p MAXN];

LL sum[MAXN];

int Find(int x
x==p[x|?x:p[x|=Find(p[x]|);

int main

int n=read int(),m=read int(),M=read int(),N=read int(),B=read int();
m__
int u=read _int(),v=read int();
Insert(u,v);
Insert(v,u);
deglu|++;
deg|v|++;

_rep(i,1,n

q/deg[i]].push back(i);

_for(k,1,MAXN

_for(j,0,qlkl.size
int u=qlkl[j!;
vis|u ;

vis|ul=true;
wlul=k;
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vec|[k].push back(u);
int i=head|u];1i;i=edge[i].next
int v=edgel|i.to;
degiv!--;
q/deg[v]].push back(v);

_rep(u,1l,n
plul=u;
sum/u/=-N;
int i=head/u!;i;i=edgeli].next
int v=edgeli].to;
wiul<wl|v
sum|u/+=M;
sum/u -=B;

wlul==w|v]&&u<v
sum| u/+=M;

wlul>wlv
sum|u/+=B;

int st=MAXN-1;
vec|st]|.empty st--;
pair<LL,int> ans=make pair(-inf,0);
int k=st;k;k--
int u:veclk
int i=head|u];i;i=edge[i].next
int v=edgel|i].to;

wlv]<k ;
int x=Find(u),y=Find(v);

x!l=y

pLxi=y;

sum[yl+=sum|x];

int u:veclk
ans=max(ans,make pair(sum|Find(u)|,k));

space(ans.second);enter(ans.first);

’

C. Cells
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gd

0000000000000 0000 $n$0000000

1.0 $i$ 000 $(a_i,0)\to (0,i)$
2. 00000000 $(x,y)\to (x-1,y),(x,y+1)$

0000 $a {i-1X\lta_isQ

gd

ggd

$$ M= \begin{bmatrix} {a_1+1\choose 1}&{a_1+2\choose 2}&\cdots&{a_1+n\choose n}\\
{a_2+1\choose 1}&{a_2+2\choose 2}&\cdots&{a_2+n\choose n}\\ \vdots&\vdots&\ddots&\vdots\\
{a_n+1\choose 1}&{a_n+2\choose 2}&\cdots&{a_n+n\choose n}\\ \end{bmatrix} = \prod {i=1}"n
\frac 1{i!} \begin{bmatrix} \frac {(a_1+1)!'}{a_1!}&\frac {(a_1+2)!'}{a_1!}&\cdots&\frac
{(a_1+n)!'}{a 1M\ \frac {(a_2+1)!}{a 2!}&\frac {(a_2+2)!}{a_2!}&\cdots&\frac {(a_2+n)!}{a_2!}\\
\vdots&\vdots&\ddots&\vdots\\ \frac {(a_n+1)!}{a_n!}&\frac {(a_n+2)!'}{a_n!}&\cdots&\frac
{(a_n+n)!}{a_n!'}\\ \end{bmatrix} $$

O $x_i=a_i+1$0

$$ M= \prod_{i=1}"n\frac 1{i!} \begin{bmatrix}

x_1&x_1(x_1+1)&\cdots&\prod {i=0}"{n-1}(x_1+i)\

X 2&x_2(x_2+1)&\cdots&\prod_{i=0}"{n-1}(x_2+i)\\ \vdots&\vdots&\ddots&\vdots\\
x_n&x_n(x_n+1)&\cdots&\prod {i=0}"{n-1}(x_n+i)\\ \end{bmatrix} $$

gdoduooooooogo

$$ M= \prod {i=1}"n\frac 1{i!} \begin{bmatrix} x_1&x 172&\cdots&x_17n\\
X_2&x_2728&\cdots&x_27n\\ \vdots&\vdots&\ddots&\vdots\\ x_n&x_n”2&\cdots&x_n"n\\
\end{bmatrix} $$

0000000 $x 00 00opoooooooooooon

$$ \det M=\prod_{i=1}"n\frac {a_i+1}{i'}\prod_{1\le i\it jlle n}(a_j-a_i) $$

00 $\text{NTT}$ 00O OO0 $\prod_ {l\leiNltj\len}(a j-ai)$ 000000

0000000 $fix)=\sum_{i=1}"n x"{a_i},g(x)=\sum_{i=1}"nx"{-a_i}$00 000 $k$ OO O D
00 $[x~KIf(x)g(x)$0

D000 $i\tj$0000000000000 $kwt0$0000000000000000000
$0(Wlog V)$[J

const int mod= ,MAXN=1e6+5;
int quick pow(int n,int k
int ans=1;
k

k&1 )ans=1LL*ans*n%mod;
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n=1LL*n*n%mod;
k>>=1;

ans;

namespace Poly

const int Mod= ,G=3;
int rev|[MAXN<<2|,Wn ;
void init
int m=Mod-1,192=0;
m%s2==0)m>>=1, 1g2++;
Wn|1g2 =quick pow(G,m);
Wnilg2 =quick pow(Wn|1g2 ,Mod-2);
192
m<<=1,192--;
Wni1lg2 =1LL*Wn|1g2+ *Wn | lg2+ %Mod ;
Wni1lg2 =1LL*Wn| lg2+ *Wn | lg2+ %Mod ;
int build(int k
int n,pos=0;
<<pos )<=k )pos++;
n=1<<pos;
_for(i,0,n)rev[i]=(rev[i>>1]>>1)| ((1&1)<<(posS-
n;

void NTT(int *f,int n,bool type

_for(i,0,n i<rev|i
swap(flil,flrev/i ;
int t1,t2;

int i=1,102=0;i<n;i<<=1,1g2++
int w=Wn[1lg2+1][typel;
int j=0;j<n;j+=(i<<
int cur=1l;
_for(k,j,j+1i
t1=f[k],t2=1LL*cur*f [ k+i]|%Mod;
flkl=(tl+t2)%Mod, f[k+i]=(t1l-t2)%Mod;
cur=1LL*cur*w%Mod;

I'type
int div=quick pow(n,Mod-2);
_for(i,0,n)fli]=(1LL*f[1i]*div%sMod+Mod)%Mod;

void mul(int *f,int n,int *g,int m
int n=build( n+ m-2);
_for(i, n,n)flil=0; for(i, m,n)gli]=0;
NTT(f,n,1);NTT(g,n,1);
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_for(i,0,n)flil=1LL*f[i|*g[1i %Mod;
NTT(f,n,0);

int frac/MAXN!,invf[MAXN],a MAXN<<2],b[MAXN<<2];
int main
frac =1,
_for(i,1,MAXN
frac[il=1LL*fracl[i-1]*i%mod;
invf [ MAXN-1|=quick pow(frac/MAXN-1|,mod-2);
int i=MAXN-1;i;i--

invf[i-1]=1LL*invf[i]|*i%mod;
int n=read _int(),base=1e6,ans=1;
_rep(i,1,n

int t=read int();
ans=1LL*ans*(t+1)%mod*invf[i]|%mod;
alt|++;

b base-t]|++;

Poly::init();
Poly::mul(a,base+1,b,base+1);
_rep(i,base+1,base*
ans=1LL*ans*quick pow(i-base,ali!)%mod;
enter( (ans+mod)%mod) ;

.
1

l. Incentive Model

O

000000 $n$ 000000000000 00000O0O0OD0ODO0O0O0O0O0O $xy$0000000O
$stake$ 0O 0O ${\fracxy}$ 0 $1-{\fracxy}$ 00000000 00O0O0OO0O $stake$s DO O OO
0 $stake$ Q000 O0ODODOOO $stake$s OO0 $WS QOO O ODDOODOOODOOOOODODO
$998244353$ 0 [0 O

O

O0D0D00O0O0OD0DD0OD $i$0000000 $X {i}$00 $i$ 00 $stake$s DO DO $S {it$ 0
000 $S_{0}={\frac xy}$
oooo0 $X {i+1}={\frac {S_{i}} {1+wxi}}$ [0 %S _{i+1}=S{i}+wxX _{i+1}$

000 $S {i+1}=S_{i}+wx({\frac {S_{i}} {1+wxi}})=S_{i}x(1+{\frac w
{1+wxi}})=S_{i}x{\frac {1+(i+1)xw} {1+ixw}}$

000 ${\frac {S_{i+1}} {1+(i+1)xw}}={\frac {S_{i}} {1+ixw}}=...={\frac {S_{0}}
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{1+0xi}}={\frac x y}$

000 $S_{n}={\frac x y}x(1+nxw)$
O00000oo0o0oo0 ${\frac {S_{n}-{\frac xy}} {w}}$

000000000 ${\fracx y}xn$

#include <bits/stdc++.h>
#define int long long
using namespace std;
const int mod=998244353;
int gpow(int a,int b,int m=mod
int r=1;
b
b&1) r=r*a%m;
a=a*a%m, b>>=1;

r;

int n,x,y,w;
#undef int

int main
scanf("slld %lld %lld %lld",&n,&w, &%, &Y ) ;
printf("sLlld\n",n*x%smod*qpow(y,mod-2)%mod) ;
0;

J. Jam
gogn

gd

00O $SNWSESODOODODDOODOODDODOOO0ODODODOO0OD0ODOOOUODoOOOoooooooooo

gooboogoboboooobooobobooobbuooobboobbbodbLbbooobbooobo
gooboooo

gd

0000000000000 00000D000000000D0D $smax$000O0O0ODOOOOODO
gobooobbooobooon

0000000000000 0000000 $NSODO OO SNSDO+0 $S$0000D0O0OO0ODODO
oo U
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gooogd

gobogoboodboboooboooooooobboobbooobboon
goboooobooboooboooobbooobbuooobooobbooobbooobbooobLobog

#include <bits/stdc++.h>
using namespace std;

const double eps = le-8;
const int maxn=13,maxm=13;

int n, e, 1, r;
int id[maxn+maxm]|,tmp maxn];

double mlmaxm! [ maxn],b[maxm], *c=m ,ans [ maxn+maxm! ;

void pivot(int r, int c

int i, j;
double coe = 1.0 / m[rl[c];
swap(id/n + r], idic]);
mriicl =1.0;

int j = 1; j <= n; ++]

miri[jl *= coe;
blr|] *= coe;

int i = 0; 1 <= e; ++i
i==r ;
coe = ml[illc]l;
miillcl = 0.0;
j=1; j <=n; ++j) m[i][j] -= coe * m[r][j];
bli] -= coe * blr];

bool simplex
int bas, fr;

double G;
true
bas = fr = 0;
G = INFINITY;
int i = 1; 1 <= n; ++i
cli] > c[fr fr = 1i;
Ifr true;
int j =1; j <= e; ++]j
mjlifr] > eps & blj] < G * m[j|[fr
G=>bljl /mjlifr];
bas = j;
Ibas false;

pivot(bas, fr);

int main
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// scanf("%d%d",
1;
// for(int 1 = 1;

// for(int i =

&n, &e);
1 <=n;
i1 <=1e; ++1) {

i++) scanf("%lf",

cC + 1);

&r, b + 1i);//0l0r O0O0OD0ObiI OOD1I~nO0OD0O

// scanf("%d%d%lf", &1,
O0000Oci ODOOOOO
// for(int j = 1; j <= r; ++j)
// m[i][j] = 1.0
// }
// if(simplex()) {
// printf("%.0f\n",-b[0]);
// }
int T;
scanf("%sd",&T) ;
while(T--) {
memset (id,0,sizeof(id) ) ;
memset(b,0,sizeof(b));
memset(c,0,sizeof(c));
memset (ans,0,sizeof(ans));
memset(m,0,sizeof(m));

int cnt=0,cntl=0;
for(int i=1;i<=4;i++)

for(int j=1,ba; j< 4;j++) {
o4)+1) %4=

if(i==j||(

}

scanf ("sLf",&c[++cnt] ) ;

if (i =='
else scanf("%d",&tmp[++cntl]);

)

continue;

//printf ("%

for(int i=1l;i<=12;i++) b[i]=1;

}

}

n=8,e=12;
m[1][4]=m[1][8]=1.
m[2][8]=m[2][1]=1.
m{3]1[7]=m[3][5]=1.
m[4][7]=m[4][3]=1.
m[5][4]=m[5][6]=1.
m(6][6]=m[6][1]=1.
m{7][2]=m[7][5]=1
m[8][2]=m[8] [3]=1.
m[9][7]=m[9] [8]=1.
m[10][5]=m[10][6]=
m[11][3]=m[11][4]=
m[12][1]=m[12][2]=
simplex();
//printf("%s.0f\n",

0
0
0
0
0
.0;
0
0
1.
1.
1.

0;

)
’
:
’

’

’

’

’

’

{

=(i%4)))

scanf("%d",&ba) ;

sd\n",1,7);

0
0
0

.
’
.
’

1

-(b[0]-1e-8));
int ans= (cell)( b[O]);
for(int i=1;i<=cntl;i++)

ans=max(ans,tmp[il);

{

{
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printf("%sd\n",ans);

goobooobobodoobooobbooob bbb bbooUbbooobboonb o
gobooobboooboodbobuooobbuoobboobbbooUbbooobbooobO

0000000000 $0(n~{2}0),$00 $Cs 0000 OODO

const int MAXN=12,MAXM=20,Inf=0x7fffffff;
struct Edge
int to,cap,next;
Edge(int to=0,int cap=0,int next=
this->to=to;
this->cap=cap;
this->next=next;

edge [ MAXM<<1];

int head MAXN|,edge cnt;

void Clear(){mem(head,-1);edge cnt=0;

void Insert(int u,int v,int c
edge|edge cnt|=Edge(v,c,headlu]l);
head|u|=edge cnt++;
edge|edge cnt|=Edge(u,0,head|v]);
head|v|=edge cnt++;

struct Dinic
int s,t;
int pos|MAXN|,vis[MAXN|,dis MAXN;
bool bfs(int k
gqueue<int>q;
g.push(s);
vis/s|=k,dis|s|=0,pos|s|=head|s];
Iq.empty
int u=q.front();q.pop();
int i=head(u];~i;i=edge[i].next
int v=edgel[i].to;
vis|v|!=k&&edge|[i|.cap
vis/v|/=k,dis/v/=dis/ul/+1,pos/vi/=head|v];
g.push(v);
==t
true;

false;

int dfs(int u,int max_flow
u==t| | 'max_ flow
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max_flow;

int flow=0,temp flow;
int &i=pos|ul;~i;i=edge|i].next

int v=edge([i].to;

dis|ul+l==dis|[v|&&(temp flow=dfs(v,min(max flow,edgel(i].cap
edge|il.cap-=temp flow;
edge[i™1].cap+=temp flow;
flow+=temp flow;
max_flow-=temp flow;
I'max_flow

flow;
int Maxflow(int s,int t

this->s=s;this->t=t;
int ans=0,k=0;

mem(vis,0);
bfs (++k
ans+=dfs(s,Inf);
ans;

solver;

int c , 1dx ;

int cal
int ans=0,s=9,t=10;
_for(i,o0,
ans+=c|i i+1)%4 1+cli i+2)%4 1 ;
Clear();
Insert(s,idx ,C ;
Insert(s,idx ,C ;
Insert(s,idx ,C ;
Insert(s,idx ,C ;
Insert(idx ,1dx ,Inf);
Insert(idx ,1dx ,Inf);
Insert(idx ,1dx ,Inf);
Insert(idx ,idx ,Inf);
Insert(idx ,1dx ,Inf);
Insert(idx ,1dx ,Inf);
Insert(idx ,1dx ,Inf);
Insert(idx ,1dx ,Inf);
Insert(idx ,idx ,Inf);
Insert(idx ,1dx ,Inf);
Insert(idx ,t,c ;
Insert(idx ,t,c ;
Insert(idx ,t,c ;
Insert(idx ,t,c ;

https://wiki.cvbbacm.com/ Printed on 2023/07/28 22:24



2023/07/28 22:24

15/15

oooo

ans-solver.Maxflow(s,t);

void solve
int ans=Inf;
_for(i,0,
_for(j,0,
clilljl=read int();

_rep(i,0,min(c ,C
C -=1i;
C -=1;
_rep(j,0,min(c , C
C -=3;
c -=];
ans=min(ans,cal()+i+]j
c +=3;
c +=3;
C +=i;
C +=1;
_for(i,0,

ans=max(ans,cli i+3)%41);
enter(ans);

int main
int cnt=0;
_for(i,o0,
idx[i i+1)%4 | =++cnt;
idx|[i i+2)%4 | =++cnt;

int T=read int();
T--
solve();
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