2025/07/13 21:17 1/9 LCT

HRERN

oot

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

ooon

L)cCTOooboo0obO0oooO0obooobOoooobOo0obDOoooOobOoOOobDOoooOOobOoOooDOoobOoo
good

0000000 splay0 0000000 splay0 000000000 splay000000000000
0o

OC0splay00000O00O0O0@OOCOO0ODOOOOO)YDOOOD splayd00ooooooooOoO
good

LCTOOODOOO $\text{access}(x)$[]

$\text{access}(x)$ 00000 $x$ 000000000000 DO0O0O0ODOOOOOODODOOOODOOO
gdodouoooooog

odgdooogoooooooogoooogooogooooo b oo oogog
$\text{access}$ 0 OO

000000000000 $\text{makeroot}(x)$O O OO 0ODOO $\text{access}(x)$J0 0T DO DOOODO
00000000 $\text{splay}(x)$0$x$ O splay 00 000D 0000000
0000 $x$00000%$x$¢00000000000000000000000O0

O00 LCTODOD0O0OO0D000D0D0000000000 $\text{findroot}(x)$ 00000 $x$ 000
gooognd

0000 $\text{access}(x)$ 0000000 $x$00O0OOOODO

OO0D00O0O0O0OD0DoOoOoOOoOOoOOOoOODOOOO $\text{splay}(x)$00 0000 $x$000000O0O0O
gobooobboooboo

gobogoboodbobooobobooooobooobboobobooobboon

ooon

struct Link Cut tree
int ch[MAXN ,falMAXN|,w MAXN|,s MAXN|;
int Stack/ MAXN],top;
bool flip[MAXNI;
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#define lch(k) ch[k][0]
#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)I”sl[rch(k)|I~wl[k];//C] L

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],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 ==pa)’k:pa);
rotate(k);
push up(k);

void access(int k
int t=0;k;t=k,k=falk
splay (k) ;
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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);
chiv ==u&&chu ==
chiv =falu]=0;
push up(v);

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

wikl=v;
push up(k);
LCT;
0000
o1
0 0 p3690

OO0 $n$ 000000000 $m$OODOO

O0$$000 $x$0 $y$0000000O0ODOODOO $x$0%y$ 00000

CVBB ACM Team - https://wiki.cvbbacm.com/


https://www.luogu.com.cn/problem/P3690
https://www.luogu.com.cn/problem/P3690

Last
update:
2021/07/03
16:52

2020-2021:teams:legal_string:jxm2001:Ict https://wiki.cvbbacm.com/doku.php?id=2020-2021:teams:legal_string:jxm2001:Ict&rev=1625302359

O0$$000 $x$0 $y$ 00 $x$ 0 sys 00D O OOOOOOOOO

OO0 $2$000 $x$0$y$00000 $x$0 $y$s00OODODOOODOOOO

O0$$0000 $x$00000 $ys$Q

OOoLCToooooo

god

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

int ch[MAXN

,Ta[MAXN| ,w[MAXN|,s [MAXN];

int Stack! MAXN!, top;
bool flip!MAXN];

#define 1lch
#define rch

(k) chlk][0]
(k) chlk][1]

void build(int *a,int n

_rep(i,

, N

chli =chli =fa[i]=0;

s[i

=w/il=alil;

flip[i|=false;

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

void rotate(int k

int pa=falk!,ga=falpal,dir;
dir=ch|pa ==K?70:1;
lisroot(pa))chlgal[ch|ga ==pa?

falkl=ga, falpal=k;
chiklldir*1l])falchlk![dir™1] =pa;

chlpa

dirl=ch|[k][dir”*1],ch[k][dir®

push up(pa);

void splay

int k

=pa;

k;
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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 =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 =fa[u]=0;
push up(v);

void change(int k,int v
access (k) ;splay(k);
wikl=v;
push up(k);

LCT;
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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.slv]);

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

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

LCT.change(u,v);

go?2
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const int MAXN=1le5+5,Mod= ;
struct Link Cut tree
int ch[MAXN ,fTa/MAXN|,sz[MAXN]|,w|[MAXN|,s|[MAXN|;
int mul tag/MAXN|,add tag/MAXN|;
int Stack! MAXN!,top;
bool flip!MAXN];
#define lch(k) ch[k][0]
#define rch(k) ch[k][1]
void node init(int k,int v
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chlk =ch|k =falk :
sz[k]=1;

w kl=slkl=v;

mul tag/ k!=1,add taglk

,flip/ k| =false;

void push up(int k
s|kl=(s[lch(k)l+slrch(k)|+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|kl=1LL*s k| *v%sMod;
wlk|=1LL*w|Kk|*v%Mod;
add tag/k|/=1LL*add tag!/k|*v%Mod;
mul tag/k!=1LL*mul tag|k]*v%Mod;

void push_add(int k,int v
s|kl=(slkl+1LL*sz|[k]|*v)%Mod;
wikl=(wlk]|+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 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/ k!l );
push add(rch(k),add taglk]|);
add tag/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;
falkl=ga, falpal=k;
chiklldir*1l])falch{k![dir™~1]=pa;
chipalldirl=ch/k]dir~1],chlk][dir™~1l]=pa;
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push up(pa);

void splay(int k
Stack|top=1]=k;
int i=k;'!'isroot(i);i=falil)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 =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 update add(int u,int v,int val
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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);

SLV];

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,Vv);

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

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