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const int MAXN=1e5+5;
struct Link Cut tree
int ch[MAXN ,Ta[MAXN],w MAXN],s[MAXN];
int Stack! MAXN!, top;
bool flip!/MAXNI;
#define lch(k) ch[k][0O]
#define rch(k) ch[k][1]
void build(int *a,int n

_rep(i,1,n
chli =ch[i =falil=0;
slil=wlil=alil;
flip[i|=false;

void push up(int k

s|kl=s|[lch(k)1”s[rch(k)|™wlk];

void push flip(int k

swap(lch(k),rch(k));
flip k! ™=1;

void push down(int k

flip/k
push flip(lch(k));
push flip(rch(k));
flip/ k!=0;

bool isroot(int k

lch(falk])!'=k&&rch(falk!)!=k;

void rotate(int k

int pa=falk!,ga=falpal,dir;

dir=ch|pa ==K?70:1;
'isroot(pa))chigalichiga ==pa?0:1]=k;

falkl=ga, falpal=k;
chlk![dir~1])falchlk]|[dir*1l] =pa;

chipalldir|=ch[k][dir*1],chlk![dir™1]=pa;

push up(pa);

void splay(int k

Stack|top=1]=k;
int i=k;'!'isroot(i);i=fali])Stack|/++top|/=fa
top)push _down(Stack|top--1);
lisroot(k
int pa=falk]|,ga=falpal;
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lisroot(pa))rotate( (ch|pa ==k )" (ch|ga
rotate(k);

push up(k);

void access(int k
int t=0;k;t=k,k=falk

splay (k) ;
chlk =Cr
push up(k);

void makeroot(int k
access(k);
splay(k);
push flip(k);

int findroot(int k
access (k) ;splay(k);

push down (k) ;

chlk push down(k=ch|k ;
splay (k) ;

K;

void split(int u,int v
makeroot(u);
access(v);
splay(v);

void link(int u,int v
makeroot(u) ;

findroot(v)!=u)falul=v;

void cut(int u,int v

split(u,v);
chlv ==u&&ch|u ==
chlv =falul=0;
push up(v);

void change(int k,int v
access(k);splay(k);

wikl=v;
push up(k);
LCT;
int a[MAXN];
int main

int n=read int(),m=read int(),opt,u,v;
_rep(i,1,n

==pa)’k:pa);
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alil=read int();
LCT.build(a,n);
_rep(i,1l,m

opt=read int(),u=read int(),v=read int();
Op =
LCT.split(u,v);
enter(LCT.s|v]);
opt==
LCT.link(u,v);
opt==
LCT.cut(u,v);
LCT.change(u,v);
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const int MAXN=1e5+5,Mod= ;
struct Link Cut tree
int ch[MAXN ,falMAXN|,sz MAXN|,w MAXN|,s MAXN];
int mul tag/MAXN|,add tag/MAXN|;
int Stack/ MAXN|,top;
bool flip[MAXNI;
#define lch(k) ch[k][0]
#define rch(k) ch[k][1]
void node init(int k,int v
chlk =ch[k =falk]=0;
sz[k]=1;
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wikl=s[kl=v;
mul tag/k!=1,add tag|k!=0,flip|/k|=false;

void push up(int k
s kl=(s[1lch(k)l+s[rch(k)l+w/ k] )%Mod;
sz[kl=sz[lch(k)l+sz[rch(k)+1;

void push flip(int k
swap(lch(k),rch(k));
flip k! "=1;

void push mul(int k,int v
s|k!=1LL*s[k|*v%Mod;
wlk]=1LL*w[ k] *v%sMod;
add tag/k|/=1LL*add tag!/k|*v%sMod;
mul tag/k!=1LL*mul tag!/k]|*v%Mod;

void push add(int k,int v
s|kl=(s[kl+1LL*sz|[k]|*v)%Mod;
wikl=(wlkl+v)%Mod;
add tag/k!/=(add tag|/k!+v)%Mod;

void push down(int k
flip/k
push flip(lch(k));
push flip(rch(k));
flip/ k!=0;

mul tagl/k!!'=

push mul(lch(k),mul tag/kl);
push mul(rch(k),mul tag/kl);
mul tag/ kl=1;

add taglk

push add(lch(k),add tag/kl);
push add(rch(k),add tag/kl);
add tag/k|=0;

bool isroot(int k
lch(falk])!'=k&&rch(falk]) !=k;

void rotate(int k
int pa=falk],ga=falpal,dir;
dir=ch|pa ==k?0:1;
lisroot(pa))ch[gal[ch|ga ==pa?0:1]=k;
falkl=ga,falpal=k;
chlkl[dir® falch|[k![dir™1l] | =pa;
chipalldir|=chik|dir*1l],chlk![dir*1l]=pa;
push up(pa);
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void splay(int k
Stack|top=1]=k;
int i=k;!isroot(i);i=fali|)Stack/ ++top/=falil;
top)push down(Stack|top--1);

lisroot(k
int pa=falk|,ga=falpal;
lisroot(pa))rotate((ch|pa ==k )" (chlga ==pa)’k:pa);
rotate(k);
push up(k);

void access(int k
int t=0;k;t=k,k=falk

splay (k) ;
chlk Sitd:
push up(k);

void makeroot(int k
access (k) ;
splay (k) ;
push flip(k);

int findroot(int k
access (k) ;splay(k);

push down (k) ;

chlk push _down(k=ch|k ;
splay (k) ;

K;

void split(int u,int v
makeroot(u);
access(v);
splay(v);

void link(int u,int v
makeroot(u);

findroot(v)!=u)falul=v;

void cut(int u,int v

split(u,v);
chlv ==u&&ch | u ==
chlv =fa[u]=0;
push up(v);

void update add(int u,int v,int val
split(u,v);
push add(v,val);
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void update mul(int u,int v,int val
split(u,v);
push mul(v,val);

int query sum(int u,int v
split(u,v);
sivl;

LCT;
int main

int n=read int(),m=read int();
_rep(i,1,n
LCT.node init(i,1);
_for(i,1,n
int u=read _int(),v=read int();
LCT.link(u,v);

m--
char opt=get char();
int u=read int(),v=read int();
opt=="+"
LCT.update add(u,v,read int ;
opt=="-"
LCT.cut(u,v);
u=read int(),v=read int();
LCT.link(u,v);

op =="'x!
LCT.update mul(u,v,read int ;

enter(LCT.query sum(u,v));
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const int MAXN=1e5+5;

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;

namespace Tree
int d/MAXN]|,sz[MAXN|,f[MAXN|,dfn/MAXN|,dfs t;
int hson[MAXN|,mson[MAXN|,p[MAXN |, dfw[MAXN;
void dfsl(int u,int fa,int depth
szlul=1,flul=fa,d/u/=depth,mson/u/=0;
int i=head|ul;i;i=edgel|i].next
int v=edge/i!.to;
v==fa ;
dfsl(v,u,depth+1);
szlul+=sz[v];
sz/v!>mson/u
hson{ul=v;
mson/ul=sz[v];

void dfs2(int u,int top
dfnlul=++dfs t,plul=top;
dfwl/dfs tl=dlul;
mson|u
dfs2(hson|ul,top);
int i=head|u];i;i=edgel|i].next
int v=edge[i].to;
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v==f[ul||v==hson|u ;
dfs2(v,v);

int lef|[MAXN<<2],rig|[MAXN<<2|,s|MAXN<<2 ], tag|MAXN<<
void push up(int k
s|ki=max(s|[k<<l],s[k<<l]| ;

’

void push_add(int k,int v
slkl+=v;
tag k|+=v;

void push down(int k
taglk
push add(k<<1,tag/k!);
push add(k<<1]|1,tag/k!l);
taglk|=0;

void build(int k,int L,int R
leflkl=L,rigl[k|=R;

int M=L+R>>1;
L==R

slkl=dfw/M];

’

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

void init(int n
dfsl1(1,0,1);
dfs2(1,1);
build(1,1,n);

void update(int k,int L,int R,int v
L<=lef k|&&rig/ k|<=R
push add(k,v);

’

push down (k) ;
int mid=lef[k|+rig/ k|>>1;
mid>=L
update(k<<l,L,R,v);
mid<R
update(k<<1|1,L,R,v);
push up(k);

void update(int u,int w
update(1l,dfn(ul,dfnlul+sz{ul-1,w);
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int query(int k,int pos
lef[kl==riglk
slkl;
push down (k) ;
int mid=lef[k|+rig/ k]|>>1;
mid>=pos
query (k<<l,pos);

query (k<<1|1,pos);

int query(int k,int L,int R
L<=lef|[k|&&rig|k]|<=R
s[kl;
push down (k) ;
int mid=lef|k|+rig/k]|>>1;
mid>=R
query(k<<1,L,R);
mid<L
query (k<<1|1,L,R);

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

int lca(int u,int v
plul!=plv
dipluli<dlplv swap(u,v);
u=flplull;

diul<d[v]?u:v;

int queryl(int u,int v
query(1l,dfn{ul)+query(1l,dfn(v])-2*query(1l,dfn|[lcalu,v)])+1;

int query2(int u
query(1l,dfnlul,dfnlul+sz[ul-1);

struct Link Cut tree
int ch[MAXN ,fTalMAXN|,s MAXN|,dis [MAXN];
#define lch(k) ch[k][0O]
#define rch(k) ch[k][1]
void build(int n

_rep(i,1,n
chli =ch[i =0;
falil=Tree::f[i];
slil=1i;

dis|[il=Tree::d[i];

void push up(int k
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lch(k
s|kl=s|[lch(k)];
s|kl=k;

bool isroot(int k
lch(falk]) '=k&&rch(falk]) !'=k;

void rotate(int k
int pa=falk!,ga=falpal,dir;
dir=ch|pa ==k?0:1;
lisroot(pa))chigallchlga ==pa?0:1]=k;
falkl=ga, falpal=k;
chik]idir® falchik![dir*1l] =pa;
chlpalldir|=ch[k![dir~1],ch[k][dir~1]=pa;
push up(pa);

void splay(int k
lisroot(k
int pa=falk|,ga=falpal;
lisroot(pa))rotate((ch|pa ==k )" (chlga
rotate(k);

push up(k);

void access(int k
int t=0;k;t=k,k=falk

splay (k) ;
chik Tree::update(s|chlk gL
t)Tree: :update(s(t],-1);
chlk =t;
push up(k);
LCT;
int main

int n=read int(),m=read int();
_for(i,1,n
int u=read _int(),v=read int();
Insert(u,v);
Insert(v,u);

Tree::init(n);
LCT.build(n);
m__
int opt=read int();
opt==
LCT.access(read int ;
opt==
int u=read _int(),v=read int();

pa);
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enter(Tree::queryl(u,v));

enter(Tree::query2(read int

gooog
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const int MAXN=1le5+5;
struct Link Cut tree

int ch[MAXN , fa[MAXN|,node cnt;
pair<int,int> w|/MAXN|,s MAXN];
int Stack! MAXN]/,top;
bool flip!MAXN];
#define lch(k) ch[k][0O]
#define rch(k) ch[k][1]
int node init(int v

int k=++node cnt;

w kl=s|k|=make pair(v,k);

K;

void push up(int k
s[kl=max(max(s|[lch(k)]l,slrch(k

,wik

https://wiki.cvbbacm.com/

Printed on 2025/07/13 21:15


https://www.luogu.com.cn/problem/P3366
https://www.luogu.com.cn/problem/P3366

2025/07/13 21:15 13/29

LCT

void push flip(int k
swap(lch(k),rch(k));
flip k|*=1;

void push down(int k
fliplk
push flip(lch(k));
push flip(rch(k));
flip[k!=0;

bool isroot(int k
lch(falk]) '=k&&rch(falk]) !=k;

void rotate(int k
int pa=falk!,ga=falpal,dir;
dir=ch|pa ==k?0:1;
lisroot(pa))chlgal[ch|ga ==pa?0:1]=k;
falkl=ga, falpal=k;
chlk![dir® falch|[k![dir™1l] =pa;
chipalidir|=ch[k][dir*1],ch[k][dir~1|=pa;
push up(pa);

void splay(int k
Stack|top=1]=k;
int i=k;!isroot(i);i=fali|)Stack/ ++top/=falil;
top)push down(Stack|top--

’

lisroot(k
int pa=falk|,ga=falpal;
lisroot(pa))rotate( (ch|pa ==k )" (ch|ga
rotate(k);
push up(k);

void access(int k
int t=0;k;t=k,k=falk

splay (k) ;
chlk Sitd:
push up(k);

void makeroot(int k
access(k);
splay(k);
push flip(k);

int findroot(int k
access (k) ;splay(k);
push down (k) ;
chlk push_down(k=ch|k ;

==pa) 7k:

pa’;
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splay(k);
K;
void split(int u,int v
makeroot(u);
access(v);
splay(v);
void link(int u,int v
makeroot(u);
findroot(v)!=u)falul=v;
void add edge(int u,int v,int val,LL &ans
makeroot(u);
findroot(v)!=u
int k=node init(val);
link(u,k);
link(v,k);
ans+=val;
split(u,v);
s(v].first>val
int kb=s|v].second,kl=node init(val);
ans-=s|v|.first-val;
splay(s|v].second);
fallch(kO) |=falrch(k0) =0;
link(u,kl);
link(v,kl);
LCT;
int a/MAXN];
int main
int n=read int(),m=read int();
LL ans=0;
_rep(i,1,n
LCT.node init ;
m_-
int u=read int(),v=read int(),w=read int();
LCT.add edge(u,v,w,ans);
enter(ans);
oo
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const int MAXM=2e5+5,MAXN=5e4+MAXM, inf=1e9;
int n,m,blk cnt;
struct Edge
int u,v,w;
bool del;
bool operator < (const Edge &b)const
w>b.w;

edge MAXM | ;
struct Link Cut tree
int ch[MAXN , falMAXN|,node cnt;
pair<int,int> w/MAXN|,s MAXN|;
int Stack/ MAXN]|, top;
bool flip[MAXNI;
#define lch(k) ch[k][0]
#define rch(k) ch[k][1]
int node init(int v
int k=++node cnt;
w/k|=s|k|=make pair(v,k);
K;

void push up(int k
s|kl=max(max(s|[lch(k)],slrch(k Wikl

void push flip(int k
swap(lch(k),rch(k));
flip k| "=1;

void push down(int k
fliplk
push flip(lch(k));
push flip(rch(k));
fliplk!=0;

bool isroot(int k
lch(falk]) !'=k&&rch(falk]) !=k;

void rotate(int k
int pa=falk],ga=falpal,dir;
dir=ch|pa ==k?0:1;
lisroot(pa))chlgal[ch|ga ==pa?0:1]=k;
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falkl=ga, falpal=k;

chlkl[dir® falch|[k![dir™1l] | =pa;
chlpalldir/=ch{k]dir*1l],ch[k![dir™1l]|=pa;
push up(pa);

void splay(int k
Stack|top=1]=k;
int i=k;!isroot(i);i=fali|)Stack/ ++top/=falil;
top)push down(Stack|top--1);

lisroot(k
int pa=falk|,ga=falpal;
lisroot(pa))rotate((chlpa ==k )" (chlga ==pa)’k:pa);
rotate(k);
push up(k);

void access(int k
int t=0;k;t=k,k=falk

splay (k) ;
chlk =t;
push up(k);

void makeroot(int k
access(k);
splay(k);
push flip(k);

int findroot(int k
access (k) ;splay(k);

push down (k) ;

chlk push_down(k=ch|k ;
splay(k);

K;

void split(int u,int v
makeroot(u);
access(v);
splay(v);

void link(int u,int v
makeroot(u);
findroot(v)!=u)falul=v;

void add edge(int u,int v,int val
u==v
int k=++node cnt;
edgelk-n-1].del=true;

’
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makeroot(u);
findroot(v)!=u
int k=node init(val);
link(u,k);
link(v,k);
blk cnt--;

’

split(u,v);

int kO@=s|v].second,kl=node init(val);
splay (kO);

fallch(k0) |=falrch(k0)|=0;
edge|kO-n-1].del=true;

link(u,kl);

link(v,kl);

LCT;
int main

n=read int(),m=read int(),blk cnt=n;

_for(i,0,n
LCT.node init ;
_for(i,0,m

edge(i|.u=read int();
edgeli].v=read int();
edge/i|.w=read int();

sort(edge,edge+m) ;
int pos=0,ans=inf;

_for(i,0,m
LCT.add edge(edgel/i|.u,edgeli|.v,edgeli|.w);
blk cnt==

edge/pos|.del)pos++;
ans=min(ans,edge/pos|.w-edgelil.w);

enter(ans);

’

goo

00 0 p2387

OO0%$n$ 00 $m$ 0000 %eis0000 $(aib NS00 OD0 $L$S T DO O $\max_{e_i\in
Lta_i+\max_{e_i\inL}b i$00 0 $1$00 $n$ 00000

00000 %is000000000000000000 $T$00000000 $bis000000O0O
O $a_i+\max_{e_i\in T} b_i$[]
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const int MAXM=1e5+5,MAXN=5e4+MAXM,inf=1e9;
struct Link Cut tree
int ch[MAXN ,falMAXN|,node cnt;
pair<int,int> w/MAXN|,s MAXN];
int Stack/ MAXN!,top;
bool flip[MAXNI;
#define lch(k) ch[k][0]
#define rch(k) ch[k][1]
int node init(int v
int k=++node cnt;
wlk!=s[k|=make pair(v,k);
k;

void push up(int k
s|kl=max(max(s|[lch(k)],s[rch(k ywik]);

void push flip(int k
swap(lch(k),rch(k));
flip k| ™=1;

void push down(int k
fliplk
push flip(lch(k));
push flip(rch(k));
fliplk!=0;

bool isroot(int k
lch(falk])'=k&&rch(falk]) !=k;

void rotate(int k
int pa=falk!,ga=falpal,dir;
dir=ch|pa ==k?0:1;
lisroot(pa))chlgal[ch|ga ==pa?0:1]=k;
falkl=ga, falpal=k;
chlkl[dir® falch|[k![dir™1l] =pa;
chipalidir|=ch[k][dir*1],ch[k][dir~1|=pa;
push up(pa);

void splay(int k
Stack|top=1]=k;
int i=k;!isroot(i);i=fali|)Stack/ ++top/=falil;
top)push down(Stack|top--!);

lisroot(k
int pa=falk|,ga=falpal;
lisroot(pa))rotate( (ch|pa ==k )" (chlga ==pa)’k:pa);
rotate(k);
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push up(k);

void access(int k
int t=0;k;t=k,k=falk

splay (k) ;
chlk Sitd:
push up(k);

void makeroot(int k
access (k) ;
splay (k) ;
push flip(k);

int findroot(int k
access (k) ;splay(k);

push down (k) ;

chlk push_down(k=ch|k ;
splay(k);

K;

void split(int u,int v
makeroot(u);
access(v);
splay(v);

void link(int u,int v
makeroot(u);
findroot(v)!=u)falul=v;

void add edge(int u,int v,int val
u==v ;
makeroot(u);
findroot(v)!=u
int k=node init(val);
link(u,k);
link(v,k);

’

split(u,v);
s(v].first>val
int kb=s|v].second,kl=node init(val);
splay (kO);
fallch(kO) |=falrch(k0) =0;
link(u,kl);
link(v,kl);

int query(int u,int v
makeroot(u);
findroot(v)==u
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2021/07/09

17:00
access(v);
splay(v);
s[v].first;
inf;
LCT;

struct Edge
int u,v,wl,w2;

bool del;
bool operator < (const Edge &b)const
wl<b.wl;
edge MAXM| ;
int main

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

_for(i,0,n

LCT.node init ;

_for(i,0,m
edge(i|.u=read int();
edge(i].v=read int();
edgeli].wl=read int();
edge/i|.w2=read int();

sort(edge,edge+m) ;

int pos=0,ans=inf;

_for(i,0,m
LCT.add edge(edge[i].u,edge[i].v,edge[i].w2);
ans=min(ans,LCT.query(1l,n)+edge(i|.wl);

ans==inf
puts("-1");

enter(ans);

’

OO0 LCAODO

0 0 p3379

S\text{LCT}$ O ODOOO0ODOOOOOOODOOOO $\text{LCA}(u,v)$0

000 $\text{accessH{u)$ 000000 su$ 00000000 0ODO0O0OO $v$0O00OOOOODOOO

00 $\text{LCA}(uv)$ O OO
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0000 $\text{access}$ 00D ODO0OODODOO0OODODOOOOODOOODOOOOODO
O $\text{access}$ 0O OO OO OO $\text{splay}$ OO OO0 $\text{LCA}$[

const int MAXN=5e5+5;
struct Link Cut tree
int ch[MAXN , falMAXN|,node cnt;
int Stack MAXN]|, top;
bool flip!MAXN];
#define lch(k) ch[k][0]
#define rch(k) ch[k][1]
void push flip(int k
swap(lch(k),rch(k));
flip/ k! "™=1;

void push down(int k
fliplk
push flip(lch(k));
push flip(rch(k));
fliplk!=0;

bool isroot(int k
lch(falk])!'=k&&rch(falk]) !=k;

void rotate(int k
int pa=falk|,ga=falpal,dir;
dir=ch|pa ==k?0:1;
lisroot(pa))chlgal[ch|ga ==pa?0:1]=k;
falkl=ga, falpal=k;
chlkl[dir® falch|[k![dir™1l] | =pa;
chipalldir|=chik![dir*1],ch[k][dir*1l]|=pa;

void splay(int k
Stack|top=1]=k;
int i=k;'!'isroot(i);i=fali])Stack ++top/=falil;
top)push down(Stack| top--1);

lisroot (k
int pa=falk|,ga=falpal;
lisroot(pa))rotate( (chlpa ==k)”~(chlga ==pa)?k:pa);
rotate(k);

void access(int k
int t=0;k;t=k,k=falk
splay (k) ;
chlk St

void makeroot(int k
access (k) ;
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splay(k);
push flip(k);

int findroot(int k
access (k) ;splay(k);
push down (k) ;
chlk push down (k=ch|[k ;
splay (k) ;
K;

void split(int u,int v
makeroot(u);
access(v);
splay(v);

void link(int u,int v
makeroot(u);

findroot(v)!=u)falul=v;

int LCA(int u,int v

access(u);
int t;
t=0;v;t=v,v=Ffalv
splay(v);
chlv =t;
o
LCT;
int main

int n=read _int(),m=read int(),s=read int();
_for(i,1,n

int u=read int(),v=read int();

LCT. link(u,v);

LCT.makeroot(s);
m__

int u=read int(),v=read int();
enter(LCT.LCA(u,v));

guooooon

00 p2542
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g
gdggoooooooooon

1. 00%uv$ 00000000000 0DO00O0O0O0OD0O0O0O $uv$0OOO0OO0O0O
2. 000 $suv$000O0O0DDODOO0

HEN

O000000O000oooO0oooooOono suw$soooooooo suv$0ooooooooo
O{@oboboooooboo)g

gbobogoboodboboooboobooooboon

O0000000000000 $suv$ 000000 $text{splay}$ 00 000000000O00O0O0O
0000000000000 $0(1)$0

00 $\text{LCT}$ 0000000000 0ODO0ODO $\text{splay}$ 0000000000 DOOOOODO
00 $fas$y

O00D0000 $Mtext{access}$ 00D OO0OOOODOO $0(n\log n)$[]

ps.0 00000000000 %SO 00000000 suv$sO0O0ODOOOOss0oooon
O0$\text{LCT}$ OO O OOOOO

const int MAXN=3e4+5,MAXQ=4e4+5;
struct Link Cut tree
int ch[MAXN ,FTalMAXN|,s MAXN|,p /MAXN;
int Stack! MAXN]/,top;
bool flip!MAXN];
#define lch(k) ch[k][0O]
#define rch(k) ch[k][1]
void build(int n
_rep(i,1,n
pli]=1i;
chli =ch[i =falil=0;
s[i]=1;
flip/i/=false;

int Find(int k
k==p k! ?k:p/k|=Find(plk]l);

void push up(int k
s|kl=s|[lch(k)|+s[rch(k)|+1;

void push flip(int k
swap(lch(k),rch(k));
fliplk|™=1;

void push down(int k
fliplk
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push flip(lch(k));
push flip(rch(k));
flip/k!=0;

bool isroot(int k
lch(falk])!'=k&&rch(falk]) !=k;

void rotate(int k
int pa=falk!,ga=falpal,dir;
dir=ch|pa ==k?0:1;

lisroot(pa))chlgal[ch|ga ==pa?0:

falkl=ga,falpal=k;

chlk![dir® falch|[k![dir™1l] =pa;
chipalldiri=ch/k]!dir*1],ch[k][dir™
push up(pa);

void splay(int k
Stack|top=1]=k;

k;

int i=k;'!'isroot(i);i=fali|)Stack|[++top|=falil;

top)push down(Stack|top--1);
lisroot(k
int pa=falk|,ga=falpal;
lisroot(pa))rotate((chlpa
rotate(k);

push up(k);

void access(int k
int t=0;k;t=k,k=falk!=Find(falk

splay (k) ;
chlk =t;
push up(k);

void makeroot(int k
access(k);
splay(k);
push flip(k);

int findroot(int k
access (k) ;splay(k);

push _down (k) ;

chlk push _down(k=ch|k
splay(k);

k;

void split(int u,int v
makeroot(u);

==k)”(chlga

==pa)’k:pa);
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access(v);
splay(v);

void dfs(int k,int rt
k
p kli=rt;
dfs(lch(k),rt);
dfs(rch(k),rt);

void add edge(int u,int v
int x=Find(u),y=Find(v);
::y ;
makeroot(x);
findroot(y) !'=x
falx|=y;

’

dfs(x,x);
rch(x)=0;
push up(x);

int query(int u,int v
int x=Find(u),y=Find(v);
split(x,y);
Slyl-1;

LCT;
struct
int opt,u,v;
query MAXQ/;
int main

int n=read _int(),m=read int();
LCT.build(n);
set<pair<int,int> >s;
_for(i,0,m
int u=read int(),v=read int();
u>v)swap(u,v);
s.insert(make pair(u,v));

int q=0;

true

int opt=read int();
opt==- ;

int u=read int(),v=read int();
u>v)swap(u,v);
opt==0)s.erase(make pair(u,v));

query|g++/={opt,u,Vv};

set<pair<int,int> >::iterator it=s.begin

it!=s.end

;it++
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LCT.add edge(it->first,it->second);
stack<int> ans;
int i=q-1;i>=0;1i--
query[i].opt==
LCT.add edge(query[i].u,queryl[i].v);

ans.push(LCT.query(query[i].u,query[i].v));

lans.empty
enter(ans.top ;
ans.pop();

goooonb

00 p4219
0d
00 $n$ 0000000000

l. 000OO00O0OO0ODOoOoDoOoooo
2. 0000 sutov$ OO OOO

HEN

0000000000000 000D0000000D $text{ch}(k,0/)$ 000000000 O0OOO
ggd

000000000000 $\text{push up}$ OO

void push up(int k
s[kl=s[lch(k)]l+s[rch(k)]l+si[k]+1;/0000000000000ODO

000000 $si$0000000000000000000000D0O0O $\text{access}$ O
$\text{link}$ O O O

void access(int k
int t=0;k;t=k,k=falk
splay (k) ;
silk]-=s[t];
silkl+=s[rch(k)];
rch(k)=t;
push up(k);
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void link(int u,int v
makeroot(u);
findroot(v)!=u
splay(v);/000vOOOOO
silv]+=siul;
falul=v;
push up(v);

0000000000000 00000000 $\text{set}$ 00 $silkl$s]

OooooooooooooOoO0n $uv$sdd OO0 $\text{sz}(u)\times \text{sz}(v)$[

const int MAXN=1e5+5;
struct Link Cut tree
int ch[MAXN ,fa[MAXN],s MAXN],si[MAXN];
int Stack/ MAXN]|, top;
bool flip!MAXN];
#define lch(k) ch[k][0O]
#define rch(k) ch[k][1]
void build(int n
_rep(i,1,n
chli =ch[1i =fal[i]=0;
s[i]=1,si[1]=0;
flip/i/=false;

void push up(int k
s[kl=s[lch(k)]l+s[rch(k)]+si[k]+1;/0 0000000000000

void push flip(int k
swap(lch(k),rch(k));
flip/k|"=1;

void push down(int k
fliplk
push flip(lch(k));
push flip(rch(k));
flip[k!=0;

bool isroot(int k
lch(falk])!'=k&&rch(falk]) !=k;

void rotate(int k
int pa=falk!,ga=falpal,dir;
dir=ch|pa ==k?0:1;
lisroot(pa))chlgal[chl|ga ==pa?0:1]=k;
falkl=ga, falpal=k;
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chlk][dir® falch[k][dir®

chlpalldir/=ch{k]dir*1],ch[k][dir"

push up(pa);

void splay(int k
Stack|top=1]=k;
int i=k;!isroot(i);i=fali

top)push down(Stack|top--

lisroot(k
int pa=falk|,ga=falpal;

lisroot(pa))rotate( (chlpa

rotate(k);
push up(k);

void access(int k
int t=0;k;t=k,k=falk
splay (k) ;
silk]-=s[t];
silkl+=s[rch(k)|;
rch(k)=t;
push up(k);

void makeroot(int k
access (k) ;
splay(k);
push flip(k);

int findroot(int k
access (k) ;splay(k);

push down (k) ;

chlk push_down(k=ch|k
splay(k);

K;

void split(int u,int v
makeroot(u);
access(v);
splay(v);

void link(int u,int v
makeroot(u);
findroot(v)!=u
splay(v);/000vO0ODOOO
si[v]+=s|ul;
falul=v;
push up(v);

:pa;

Stack|[++topl/=falil;

==k )" (chlga

==pa)?k:pa);
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void cut(int u,int v

split(u,v);
chlv ==u&&ch|[u ==
chlv =falul=0;
push up(v);

LL query(int u,int v
cut(u,v);
makeroot(u) ;
makeroot(v) ;
LL ans=1LL*s[ul*s|v];
link(u,v);
ans;

LCT;
int main

int n=read int(),qg=read int();
LCT.build(n);
q__
char opt=get char();
int u=read int(),v=read int();
opt=="A"
LCT. link(u,v);

enter(LCT.query(u,v));
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