2026/01/14 02:17 1/12 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
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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?70:1;
'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);
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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));

guooooon
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const int MAXN=1e5+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][0]
#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)]|,slrch(k

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

void rotate(int k
int pa=falk!,ga=falpal,dir;
dir=ch|pa ==K70:1;
lisroot(pa))chlgal[ch|ga
falkl=ga, falpal=k;

chik]idir® falchik![dir®
chlpalldirl=ch/k][dir*1],ch[k

,wik

1=k

==pa?i:

:pa;
dir®

=k;

:pa;
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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
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 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

==pa)?k:pa);
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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 al[MAXN];
int main
int n=read int(),m=read int();
LL ans=0;
_rep(i,1,n
LCT.node init ;
m oo
int u=read int(),v=read int(),w=read int();
LCT.add edge(u,v,w,ans);
enter(ans);
'
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