2026/04/30 02:21 1/27 LCT

HRERN

oot

O00D00 LCTODOODODOODOODOoO0ooooooooooooooooog $0\eft(n\log
n\right)$

ooon

)cCTtooobobofdbo0ooo0ooooboooO0obOOobOoooOobOoOOobOoooOOobDboOoDboo

0000000 splay0 0000000 splay0 000000000 splayd00000000000
0o

O0 splay000000000@ODDOO0O0ODOOOOO)YODODOD splayd000ooooooooonQ
good

LCTOOODOODO $\text{access}(x)$[

$\text{access}(x)$ D00 0ODO $x$ 00 000DO0OO0O000O0ODOO0OODOOO0OOODOOOODOOO
goboooboooooo

O0doo0ooooooooooooooooooooooooooooooooon
$\text{access}$ 0 OO

000000000000 $\text{makeroot}(x)$O OO O0ODOO $\text{access}(x)$J0 00O DOOODO
00000000 $\text{splay}(x)$ 0$x$ O splay 0000000000000
0000 $x$00oOopg$x¢0000DO0o0o0b0bO0o00oOOoOo0oobOOoOooonoon

000 LLCTOODODOO0O000O0O0000o0oo0o0000 $\text{findroot}(x)$ 00 0O0ODO $x$000
goodgdgo

0000 $\text{access}(x)$ 0000000 $x$ 000 D0OOODO

0000000000000 000000000 $\text{splay}(x)$ 00000 $x$ 00 0O0CO0O0ODO
gbobogobobooooobooo

oo UUU o

oo

struct Link Cut tree
int ch[MAXN ,Ta[MAXN|,w[MAXN|,s [MAXN];
int Stack MAXN],top;
bool flip!MAXN];
#define lch(k) ch[k][0]
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#define rch(k) ch[k][1]
void build(int *a,int n
_rep(i,1l,n
chli =ch[i =falil=0;
slil=wlil=alil;
flip/i/=false;

void push up(int k
s|kl=s|lch(k)!”s[rch(k) | ~wlk!l;/000]

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=falkl,ga=falpal,dir;
dir=ch|pa ==k?0:1;
lisroot(pa))chlgallchiga ==pa?0:1]=k;
falk!=ga, falpal=k;
chiklidir® falchik![dir*1l] =pa;
chipalldirl=ch/k]dir~1],chlk][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((ch|pa ==K)”~(ch|ga ==pa)’k:pa);
rotate(k);
push up(k);

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

wlkl=v;
push up(k);
O00dn
gooooo
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const int MAXN=1e5+5;
struct Link Cut tree
int ch[MAXN ,fTalMAXN],w[MAXN],s[MAXN];
int Stack/ MAXN!,top;
bool flip!MAXN];
#define lch(k) ch[k][0]
#define rch(k) ch[k][1]
void build(int *a,int n
_rep(i,1,n
chli =ch|[1i =falil=0;
siil=wiil=alil;
flip/i|=false;

void push up(int k
s kl=s[lch(k)I”s[rch(k)™wl[k];

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]l) '=k;

void rotate(int k
int pa=falkl,ga=falpal,dir;
dir=ch|pa ==k?0:1;
'isroot(pa))chigalichiga ==pa?0:1]=k;
falk!=ga, falpal=k;
chik]idir® falch/ k! [dir™1l] =pa;
chipalldir|=ch[k][dir*1],chlk![dir™1]=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--!);

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) ;
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 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);
wlkl=v;
push up(k);

==pa)’k:pa);
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LCT;
int a[MAXN];
int main

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

alil=read int();

LCT.build(a,n);

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

LCT.split(u,v);
enter(LCT.s[v]);

opt==
LCT.link(u,v);

opt==
LCT.cut(u,v);

LCT.change(u,v);

ggd
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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]
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#define rch(k) ch[k][1]
void node init(int k,int v

chlk =chlk =fa[k]=0;

sz[kl=1;

wlkl=slkl|=v;

mul tag/k!=1,add taglk!=0,flip|/k|=false;

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

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

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

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

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

mul tag/kl!=
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?70:1;

lisroot(pa))chigallchlga ==pa?0:

falkl=ga, falpal=k;

=k;
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chlkl[dir® falch[k![dir® =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--!);

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 =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 cut(int u,int v

split(u,v);
chlv ==u&&ch|[u ==
chlv =falul=0;
push up(v);
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void update add(int u,int v,int val
split(u,v);
push add(v,val);

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);
opt=="*"'
LCT.update mul(u,v,read int ;

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

goo
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const int MAXN=1e5+5;
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));
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flip[k]=0;

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

void rotate(int k
int pa=falkl,ga=falpal,dir;
dir=ch|pa ==k?0:1;
'isroot(pa))chigalichiga ==pa?0:1]=k;
falk!=ga, falpal=k;
chik]idir® falch/ k! [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|=falil;
top)push down(Stack|top--1);

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 =iy
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

==pa)?k:pa);
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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);
siv].first>val
int kO@=s|v]|.second,kl=node init(val);
ans-=s|v].first-val;
splay(s|v].second);
fallch(k0) |=falrch(k0) |=0;
link(u,kl);
link(v,kl);

LCT;
int alMAXN];
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);

’
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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!MAXN];
#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 wik]);

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]l) '=k;

void rotate(int k

int pa=falkl,ga=falpal,dir;

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

falk!=ga, falpal=k;
chiklldir*1l])falch{k![dir™~1]=pa;

chipalldir|=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--1);
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lisroot(k
int pa=falk|,ga=falpal;
lisroot(pa))rotate((ch|pa ==K)”~(ch|ga ==pa)’k:pa);
rotate(k);
push up(k);

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

splay (k) ;
chlk Sig
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;

’

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

’
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split(u,v);

int kO@=s|[v]|.second,kl=node init(val);
splay (k0O);

fallch(kO) |=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(edgeli].u,edgeli].v,edgeli].w);
blk cnt==
edge/pos|.del)pos++;
ans=min(ans,edge/pos|.w-edge/i|.w);

enter(ans);

1
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D0 $n$ 00 $m$ 0000 $ei$ 0000 $(aib i)$00D0D0 $L$ 00O DO $\max_{e i\in
L}a i+\max_{e N\inL}b i$00 0 $1$00 $n$ 00 00O

00000 $ai$000000000000000000 $T$00000000 $bi$0000000
0 $a_i+\max_{e_i\in T} b_i$[]

const int MAXM=1e5+5,MAXN=5e4+MAXM, inf=1e9;
struct Link Cut tree
int ch[MAXN ,Ta[MAXN|,node cnt;
pair<int,int> w|/MAXN|,s MAXN|;
int Stack MAXN]|, top;
bool flip!MAXN];
#define lch(k) ch[k][0]
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#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)],sl[rch(k Wikl

void push flip(int k
swap(lch(k),rch(k));
fliplk|™=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))chigallchlga ==pa?0:1]=k;
falkl=ga, falpal=k;
chlkl[dir® falch|[k![dir™1l] =pa;
chipalldir/=chk][dir*1],chlk]|[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--!);

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 =t;
push up(k);
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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== ;
makeroot(u);
findroot(v)!=u
int k=node init(val);
link(u,k);
link(v,k);

’

split(u,v);
s|vl.first>val
int kO@=s|v]|.second,kl=node init(val);
splay (k0O);
fallch(kO) ! =falrch(k0) |=0;
link(u,kl);
link(v,kl);

int query(int u,int v
makeroot(u);
findroot(v)==
access(v);
splay(v);
slv].first;

inf;

LCT;
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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();

edgeli].v=read int();
edge(i|.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,edgeli].w2);
ans=min(ans,LCT.query(1l,n)+edge[i].wl);

ans==inf
pUtS ||_1|| ;

enter(ans);

.
1

OO0 LCADOO

00p3379
S\text{LCT}$ 000 00000000000000 $\text{LCA}$(u,v)]

000 $\text{access}(u)$ 000000 $u$s 0000 DOOO0OODOOOO $v$0DOOOOODOOOO
00 $\text{LCA}(u,v)$ O 0O0O

0000 $\text{access}$ 00O DOO0OODODOO0OODODOOOOODOOODOOOOODO
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 ,Ta[MAXN|,node cnt;
int Stack/ MAXN]|, top;
bool flip!MAXN];
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#define lch(k) ch[k][0O]

#define rch(k) ch[k][1]

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?0:1;
lisroot(pa))chlgal[ch|ga ==pa?0:1]=k;
falkl=ga, falpal=k;
chlk![dir® falch|[k![dir™l] =pa;
chipalldirl=ch/k]dir~1],chlk][dir™1]=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( (ch|pa ==k )" (ch|ga
rotate(k);

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

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;

==pa) 7k:

pa’;
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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=falv
splay(v);
chlv St

t;

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

0 0 p2542
gg
goboooouoooboooog

1. 00 suv$00000D0OOO0ODOODOO0OODOOOO0OD suv$sODOOOODO
2. 000 $suv$000OoOoDooooo

un

0000000000000 000D00O000 suv$s0O00oO0O0oOo00O suv$ 0000000000
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O@oooboooboooo)o
gugddddodooodooooodouuuugua

O0000000000000 $suvsOO0O000 $\text{splay}$s 00 0000000000000
0000000000000 $0(1)$0

00 $\text{LCT}$000D00D000DO0DO0 $\ttext{splay}$ 0000000000000 ODOO
0o $fa$)

O000000 $\text{access}$ 100 OO OODOOOO $0(n\log n)$d

ps.0 00000000000 $I$0 00000000 suv$DO00000O0%0$000000
O$\text{LCT}$ 00000000

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!MAXNI;
#define lch(k) ch[k][0O]
#define rch(k) ch[k][1]
void build(int n
_rep(i,1,n
pli]=1i;
chli =ch|[1i =falil=0;
s[i]=1;
flip[i|=false;

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

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

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

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

falkl=ga, falpal=k;
chiklldir*1])falch[k![dir™1] =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|=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]|=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);
access(v);
splay(v);

void dfs(int k,int rt
k
p kl=rt;
dfs(lch(k),rt);
dfs(rch(k),rt);
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void add edge(int u,int v
int x=Find(u),y=Find(v);
X==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 g=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,v;;
set<pair<int,int> >::iterator it=s.begin();it!=s.end();it++

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

ans.push(LCT.query(query/i|.u,query/i].v

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

goooon

0000000000000 000DC0O00DO0OD stext{ch}k o010 O0O0O0DOOOOODOO
goo

ODooo0oOOoOo00o000 $\text{push_up}$ 00O

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

000000 $si$0000000000000000000000000 $\text{access}$ O
$\text{link}$ 0 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);

void link(int u,int v
makeroot(u);
findroot(v)!=u
splay(v);/000vOODOOO
silv]+=siul;
falul=v;
push up(v);

O00000000000000000000 $\text{set}$ OO $si[kl$O
0 0 p4219

00

OO0 s$sn$s000o0ooooon

l. 00000O0OO0ODOoOoDoOoooo
2. 0000 sutov$ OO
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g

OoooooooooooOoOoOn $uv$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[Kk][0O]
#define rch(k) ch[k][1]
void build(int n
_rep(i,1,n
chli =ch[i =falil=0;
s[i]=1,si[1]=0;
flip/i/=false;

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

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;
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--1);
lisroot(k
int pa=falk|,ga=falpal;
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lisroot(pa))rotate( (ch|pa

rotate(k);
push up(k);

void access(int k
int t=0;k;t=k,k=falk
splay (k) ;
silkl-=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
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);/000vOOOOO
si[v]+=s|ul;
falul=v;
push up(v);

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);

==k )" (chlga

==pa)?k:pa);
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makeroot(u);

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

int n=read int(),q=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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