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B. xay loves monotonicity

HEN

000000 $A$000 $B$sJ0 0O $0\Meb Nel$sOODODODOOOO
1. $a_i\gets t$
2. O $N\lei\le r$[J$b_i\gets b_i\oplus 1%

3.00 8000000000 $Nei 1\Mei 2\le\cdots i k\le r$00 O $a _{i 1}\le a_{i 2}\le\cdots
\lea {i k}$0O DO DO $i tNENti {t+1}$ 0 $a j\lta {i t}$0

00000 $3$000 $b {i thneqb {i {t+1}}$ 0000
00

0 $ma(L,R)=\max(a[L\sim R]),mb(L,LR)$ OO $ma(LR)$ 000 $b 0000 000O0OCOO0O0O0O

O $\text{query}(LLR,p,q)$ 000000000000 $ai=p,b i=q$ 00000 $(LR$OCOODDODO
00000 $a_i\gt ma(L,M)$00 $\text{query}(L,R,p,q)=\text{query}(M+1,R,p,q)$[

0000 $\text{query}(L,R,p,q)=\text{query}(L,M,p,q)+\text{query}(M+1,R,ma(L,M),mb(L,M))$0
000000000000 $\text{query}(M+1,R,ma(L,M),mb(L,M))$[

000000000000 000000o0o0ooooooooooond $0(log n)$Q
O0000000o00 $ONlegn)$ 0O DODO0ODOODOOODOOOODOOOO $0(og”™2 n)$Q

O0000000000000000 $\text{query}(M+1,R,ma(L,M),mb(LM)$J0 0000 O0O0O0O0O
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DO00DOooooooo $0\eft(Nlog”™2 n\right)$0 O O 0 OO $O\eft(n\log n+g\log”™2 n\right)$[]

ps. 0000 $0(hq)$ 0000 DOODOO

const int MAXN=2e5+5;
int alMAXN],b[MAXN];
int lef[MAXN<<2],rig[MAXN<<2|,s MAXN<<2|, tag|[MAXN<<2];
struct Node

int a,b;
mv | MAXN<<2 | ;
Node Max(Node L,Node R

L.a>R.a
L;

R;

void push tag(int k
mv|kl.b"=1;
tag k! *=1;

void push down(int k
taglk
push tag(k<<l);
push tag(k<<1|1);
tagl/ k|=0;

int query(int k,int a,int b
lef ki==rig/k
mv k|.a>=a&&mv k| .b!=b;
push down (k) ;
a<=mv | k<<l].a
query(k<<l,a,b)+s[k];

query (k<<1|1,a,b);

void push up(int k
mv|kl=Max(mv|k<<1l],mv| k<<l| ;
s/ kl=query(k<<1l|1,mv k<<l].a,mv|/k<<l].b);

void build(int k,int L,int R
lef[kl=L,rig/ k!=R;
int M=L+R>>1;
L==R
mv k|=Node{a/M!,b[M]};

’

build(k<<1l,L,M);
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build(k<<1|1,M+1,R);
push up(k);

Node query max(int k,int L,int R
L<=lef | k|&&rig/k|<=R

mv|kl;

push down (k) ;

int mid=lef|k|+rig/ k/>>1;

mid>=R

query max(k<<1l,L,R);
mid<L
query max(k<<1|1,L,R);
Max(query max(k<<1,L,R),query max(k<<1|1,L,R));

int query(int k,int L,int R,int a,int b
L<=lef|k|&&rig|k|<=R

query(k,a,b);
push down (k) ;
int mid=lef|k|+rig/ k!>>1;
mid>=R
query(k<<1,L,R,a,b);
mid<L

query(k<<1|1,L,R,a,b);

Node t=query max(k<<l,L,R);
a<=t.a
query (k<<1,L,R,a,b)+query(k<<1|1,L,R,t.a,t.b);

query(k<<1]|1,L,R,a,b);

void updatel(int k,int pos,int v
lef ki==rig/k
mv/kl.a=v;

.
’

push down (k) ;

int mid=lef|k|+rig/ k!>>1;
mid>=pos

updatel(k<<1,pos,v);

updatel(k<<1|1,pos,Vv);
push up(k);

void update2(int k,int L,int R
L<=lef|k|&&rig|k|<=R
push tag(k);

I

push down (k) ;
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int mid=lef kl+rig/ k!>>1;
mid>=L
update2(k<<1,L,R);
mid<R
update2 (k<<1|1,L,R);
push up(k);

int main
int n=read_int();
_rep(i,l,n)alil=read int();
_rep(i,l,n)blil=read int();
build(1,1,n);
int gq=read int();
q__
int opt=read int(),tl=read int(),t2=read int();
opt==
updatel(1,tl1,t2);
opt==
update2(1,tl,t2);

enter 5

Node t=query max(1,tl,tl);
enter(query(1,t1l+1,t2,t.a,t.b));

3.300000E

gd

O0 $n$ 0000 $m$ 00000000000 0ODO0O0O $m$000000D0O0O0O0O0O0O0O0OO0O $13%
O0000oooooosns0ooooooo gl {i}rA{i}isjooOoO000O0OOO0OODOOOO
gbobooobboodbbuooobbuoooboon

gd

0000000000000 00000D000000000DO0 $s$é00000000O0DOOO0O
OO0 $s$ 0000000000000 $sg$0000DOOO S0 00000000O0DO0OOO

O000000D0 $1$0 $10000040 0000000 00O0DO0OO0O0OODOO0OOODOO $m$O0O00O0O
gobooobboodobooobbuooobbooobbooboboo

00000000 $i$s00000000000000000D $sg$00000000DDOOO0ODOO
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00000000 $mex$ 0000000000 $sg$ 0000 SIS 000000 0ODOOOOODOOO
00000 %$J0 00000000 $sq$ 000000000 DOOOO0OODODOOOODOOOOODOO
$bhitset$ 0O OO OOOOOODOO $0({\frac {100000™{2}} w}+256x100000)$ (0O OO OO
$23030 000000000 $256% 0

O0000000000000 $sg$0000000000000DODO00O0OOODOO0OODOOO0O0O
000000 $sg$ 00 $0$0 00000 $sg$ 00 $1$000000ODO

OoDooooooDooOoO %all]$ ~ %al2]$ ~$..$ ~saln]#0$ 000000000 $FWTSOO OO
000000000000 $sg4 00 $i$s 0000000000 0O00O0O0O0O0O0O0O0O $n$00000
0000000000000 $s$ 000000000000 $sg¢ 000 000DO0OOO0ODODO
$SFWT$s DOOO0OO0O00O SIFWT$ QOO0 O0D0O0 $25680 00 0000000000000 00O00O
$0(256xlog_{2}(256))=0(2048)$ 000 $n$ 0O O $2x 10MN9} 00O OO OOODOCODO

OO0 $oi-wikiSOODOODODODOO $FWTS DO DO ODOODO $i\N&$ 0 S1$0 0000 $is 0O $js000
D000 $i$0%$ks 000000 $$0OSk$IDODOO SIS~ $s0¢sksO0IDIDOODODOODO
00 $FWTS [ $A_{i}=\sum_{C_{1}}A_{j}-\sum_{C_{2}}A_{j}$ 0$C_{1}$ 0D $i\&$ 000D DO
$C_{2}$DD s$\gG$ OO0 Doooooooooooo

000 $sg$ 0000000000000 000000000000O0O0O0O0O $1s00000
$_ builtin_popcount$ 0O O OO

gobogobbooboobooobbooobbuooobooobbooobobooobooooboobg
00000000000 $SFWT$S OO ODOOO00O0OD0O $0(256n)$ 0000000 $0(2048n)$ 0O
0000000 $IWTS 00000000000 00000 $0(256n)$0000000ONO $sgs 000
$s0 00000000 DODO0

O000000O0000o0Oo00ooo0o0ooooOUoD st$o0oooDoooUooooOoooo
an

const int maxn= ,N=1e6+10, maxm= ,MOD=1e9+7,inv2= ;

bool check[maxn+1];

int prime [ maxn+1],mulmaxn+1];

int

tot,n,m,ls[N],rs[N|,sg[maxn+1],sum|[maxn+ maxm+1!,ans maxm+1],0/ maxm+1];
bitset<maxn+1> t,b[maxm];

void Moblus
mu =1;
int i=2; i<=maxn; i++
Icheck|i
mulil=-1;
prime|tot++|=1i;

int j=0; j<tot; j++
i*primelj | >maxn ;

check!i*prime|j| |=true;
i%primelj|==
muli*primel[j ]| =0;

’
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mu/i*prime!j|/=-muli];

void xor FWT(int *P,int opt,int N
int i=2; i<=N; i<<=
int p=i>>1,j=0; j<N; j+=i
int k=j; k<j+p; ++k
int x=Plk],y=P/k+p!;
P kl=((11)x+y)%MOD;
P k+p|=((11)x-y+MOD)%MOD;
opt==-1)P k!=(11)P[k|*inv2%MOD,P k+p|=(11)P[k+p|*inv2%MOD;

void init
0 =0;
int i=1;i<maxm;i++)o[il=0[i>>1]+(1i&1);
int i=1; i<=maxn; i++
mulil==1)t.set(i);

int i=0; i<=maxn; i++

sg[i]=0;
bisglil ! [1i sglil++;
blsg[i]]|=(t<<i);
int main
Moblus () ;

read(n);read(m);
int i=1; i<=n; i++) read(ls[i]),read(rs|i]);
int i=1,tmp; i<=m; i++) read(tmp),t.set(tmp);
init();
int i=0; i<=maxn; i++
int j=0; j<maxm; j++
{olsglil&j1&1) )sum[il[j]=1;
sum/i/[j/=MOD-1;
int i=1; i<=maxn; i++
int j=0; j<maxm; j++
sum|[i|[jl=sum[i][j|+sum|i- il
sum/i|[j|>=MOD) sum/i][j!-=MOD;

int i=0; i<maxm; i++)ans[il=1;
int i=1; i<=n; i++
int j=0; j<maxm; j++
ans| jl=(1ll)ans|j|/*(sum/rs|i jl-sum[ls/i]- j1)%MOD;
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xor FWT(ans,-1,maxm);
11 sum=0;
int i=1; i<maxm; i++

sum=sum+ans|i];
sum>=MOD) sum-=MOD;

printf("slld\n", (sum+MOD)%MOD ) ;

1

J. xay loves Floyd

HEN

DO0O0DOooooooo $\text{dis}(u,u)=0\text{dis}(u,v)=\infty(u\neq v)$

000000000 $uv,w)$0 0O $\text{dis}uv)=w$O OO DOOO0DOOOODODOOO
$\text{dis}(u,v)$ 0O DO $(uv)$ 00O

k from 1 to n
i from to n
j from 1 to n
dis/i![j] <- min(dis[i![j!, dis[i![k] + dis(k![]

i from to n
j from 1 to n
k from to n
dis{i![j] <- min(dis[i![j], dis[i![k] + dis[k![]

0O

OO0 $n$ 000000000 $0(nm\logm)$ OO $\text{dis}$ 00000

O $ok(u,v)$ 00O $\text{disl(uv)$ OO DODOODOO0OO0O0O0ODOOOOO $\text{dis}(i,js 0o
aoo

0000000 $itoj$00000000 $k$ 00 $ok(i,k)\And ok(k,j)$ O OO

0000000000000 $ks0O0 $\text{path}(u,v)$ 00 sutov$ OO O0OOOOOCOOODOCOO
goo

$$ \text{path}(ij)=\bigcup_{\text{dis}(i,k)+w(kj)=\text{dis}(i,j) }\text{path}(i,k) $$
D000 $isg0 00 $j$ 0 $\text{dis}(i,j)$ 00O DO OO OO $\text{bitset}$ 00D OO ODO

000 $1\simn$ 0000 $j$00 00 $\text{ok}(i,j)=\sum_{k=1}"n ok(i,k)\And ok(k,j)\And (K\in
\text{path}(i,j))$0

O00 $\text{bitset}$ O O $\text{ok}(i,\ast) \text{ok}(\ast,)$J0 00 OO OO0 $\text{bitset}$ O
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OOoO0DOoooo $oleft(nm\log m+\frac {n”2m}w\right)$[]

const int MAXN=2e3+5,MAXM=5e3+5,inf=1e9;

struct Edge
int to,w,next;

edge [ MAXM| ;

int head MAXN]|,edge cnt;

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

namespace DJ
bool vis[MAXN];
void solve(int n,int s,int *dis
_rep(i,1,n
dis[i]=inf;
vis|[i]|=false;

dis|s|=0;
priority queue<pair<int,int> > q;
g.push(make pair(0,s));
Iqg.empty
int u=qg.top().second;q.pop();
vis|u ;
vis|ul=true;
int i=head|u];i;i=edge[i].next
int v=edgeli].to;
dis/v/>dis|u/+edgeli]|.w
dis|v/=dis/ul/+edge|i].w;
g.push(make pair(-dis|v],v));

int dis[MAXN| MAXN|,dO MAXN![MAXN/;
bitset<MAXN> okl MAXN|,ok2 MAXN|,path[MAXNI;
int main
int n=read int(),m=read int();
_rep(i,1,n) rep(j,1,n)do[i][jl=1inf;
_rep(i,1,n)dO[i][1i]=0;
m_-
int u=read int(),v=read int(),w=read int();
dOlul [v]=w;
Insert(u,v,w);

_rep(i,1,n

DJ::solve(n,i,dis[i]);

_rep(i,l,n) rep(j,1,n
dis{i/[jl==dO[i][]
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oklli|[jl=0k2[j|[1i/=true;

_rep(u,1,n
vector<pair<int,int> >vec;
_replv,1,n

vec.push back(make pair(dis|ulivl,v));
path[v].reset();

sort(vec.begin(),vec.end ;

pair<int,int> p:vec

int v=p.second;

path(v||[v]|=true;
int i=head|v];i;i=edge[i].next
int t=edgeli].to;

dis/ul[v/+edge|i].w==dis{u] [t

path[t!|=path|v];

_rep(v,1,n
okllul&ok2|v|&path|v]).any
okllullvl=0k2|v]|[ul=true;

int ans=0;
_rep(i,1,n
ans+=okl[i].count();
enter(ans);

’

K. xay loves sequence

gd

0000000 $n$000 $A$Q0 0000000 Dnooog $f(lrksd

OO0 $f(rk)$ 000 $A$ 000 $alhsimr]$ 0000 $0$0000000O0O

000000000 $a[l\simr]$ 00000 $all 2\sim r_2]1$00 $a_i\equiv a_i+1\bmod k(l_2\le i\le

r 2)$ 00 $a_i\equiv a_i-1\bmod k(l_2\le i\le r_2)$[]

00000 $k$ 00 $k\gt a_is

gd

000000 $all\sim rl$00 $a_{I-1}=0,a_{r+1}=0%$J0 $b_i=a_i-a_{i-1}(\le ile r+1)$[]

0000000000000 $hleijle r+1$0$b_i\equiv b_i+1\bmod k,b_j\equiv b_j+1\bmod k$[]
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0 00$\sum {i=1}"{r+1} b i=a {r+1}-a {I-1}=0$00 00000 $bis 0000 $0$0 D0 T OO0
Dooooooooooo $\cfrac {\sum_{i=1}"~{r+1}|b_ i|}2%0

000000000 $b i=0\pmks$gO OO O $\sum _{i=1}"{r+1} b i=0$[]

00000 $bi\gt0$ 000000 $k$00 0O O0O0DOOOO $\cfrac {k-2b_i}{2}$00 0 0 $b_i\le 0%
O00000 $-k$fO0DOCO0O00D000 $\cfrac {k+2b_i}{2}$0

00000 $\sum {i=I}~{r+1} b i=0$00 0000000 $x$ O $b_ i=k$00 0 0 $x$ O $b_i=-k$[]

000 $b i\gt0$ 0 $b Ne0$ 00000000 O0ODODODO $x$00 %$b is00000O0ODOOOO $x$
gobooooooooo

0000000000000 000000000000 $b[I+1\simrl$ 0000000 $a l,-a r$Q

00000 $0(n\log n\log v)$J0 O 0 00O $0(n\log v)$[J

const int MAXN=2e5+5,MAXV=(1<<30)+5;
struct Node

int lch,rch,cnt;

LL sum;

Node node| MAXN* ;
int node cnt,rootl MAXN|, root2 [ MAXN!;
int alMAXN]|,b[MAXN];
LL c[MAXN];
int nodecopy(int k
node|++node cnt|=nodelk];
node cnt;

#define rch(k) node[node[k].rch]
void update(int &k,int p,int pos,LL lef=0,LL rig=MAXV
k=nodecopy(p);
node| k| .cnt++;
node| k| .sum+=pos;
lef==rig

LL mid=lef+rig>>1;
mid>=pos
update(node/k|.lch,node(p].Llch,pos,lef,mid);

update(nodel|k|.rch,nodelp].rch,pos,mid+1,rig);

int query val(int k1,int k2,int rk,LL lef=0,LL rig=MAXV
LL mid=lef+rig>>1;
lef==rig
mid;
int cnt=rch(k2).cnt-rch(kl).cnt;
rk>cnt
query val(node(kl]|.lch,node[k2].lch,rk-cnt,lef,mid);
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query val(nodel[kl]|.rch,nodelk2].rch,rk,mid+1,rig);

LL query sum(int k1,int k2,int rk,LL lef=0,LL rig=MAXV
LL mid=lef+rig>>1;

lef==rig
1LL*rk*mid;
int cnt=rch(k2).cnt-rch(kl).cnt;
rk>cnt

rch(k2).sum-rch(kl).sum+query sum(node/kl|.lch,nodelk2].lch,rk-
cnt, lef,mid) ;

query sum(nodelkl]|.rch,nodelk2].rch,rk,mid+1,rig);

int main
int n=read int(),q=read int();
_rep(i,l,njalil=read int();
_rep(i,1,n
blil=alil-ali-1];
clil=c[i-1]+abs(bli]);
rootl/i/=rootl/i-1];
root2/i/=root2/i-1];
blil>=
update(rootl/i|,rootlii],bli]);

update(root2/i|,root2/il,-bli]);

q__
int l=read int(),r=read int(),k=read int();
int rtl=rootl/r|,pl=rootl/l],rt2=root2/r|,p2=root2/1];
alll>=
update(rtl,rtl,all]);

update(rt2,rt2,-alll);
-alrl>=
update(rtl,rtl,-alr]);

update(rt2,rt2,alr!);
int lef=1,rig=min(node|rtl].cnt-node([pl!.cnt,node(rt2].cnt-
node[p2!.cnt), rk=0;
LL ans=c|r|-c/li+alll+alr];
lef<=rig
int mid=lef+rig>>1;
query val(pl,rtl,mid)+query val(p2,rt2,mid)>k
rk=mid;
lef=mid+1;

rig=mid-1;

rk!=
ans-=(query sum(pl,rtl,rk)+query sum(p2,rt2,rk)-1LL*k*rk)*2;
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enter(ans/2);
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