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0 0 p3369

const int MAXN=1e5+5;
namespace scapegoat tree
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#define lch(k) node[node[k].lch]
#define rch(k) node[node[k].rch]
const double alpha=0.75,del x=0.4,inf=1e9;
struct Node
int lch,rch,v,sz,tot;
bool exist;
node[MAXN] ;
int node cnt;
int new node(int val
int k=++node cnt;
node[k].lch=node[k].rch=0;
node k] .v=val;
node| k] .sz=node|k]|.tot=1;
node| k| .exist=true;
K;

int root,alMAXN!,n;
bool isbad(int k
alpha*node|k].sz<max(lch(k).sz,rch(k).sz);

bool isbad 2(int k
del x*node/k|.tot>nodelk].sz;

void build(int &k,int lef,int rig
lef>rig k=0,void();
int mid=lef+rig>>1;
k=a[mid];
lef==rig
node|[k].lch=node[k].rch=0;
node k| .sz=node k| .tot=1;

.
’

build(node[k].lch,lef,mid-1);
build(node|k].rch,mid+1,rig);
node k| .tot=node[k].sz=1ch(k).sz+rch(k).sz+1;

void dfs(int k
Ik o
dfs(node/k].lch);
node k] .exist)al++nl=k;
dfs(node(k].rch);

void rebuild(int &k
n=0;
dfs(k);
build(k,1,n);

void check(int &k,int v
k
isbad(k)||isbad 2(k
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rebuild(k)
v<node k] .v
check(node|k].lch,v);

check(nodelk].rch,v);

int rank(int v){/0000 v OOO+1
int k=root, rk=1;
k
v<=node|[k].v
k=node|k].lch;

rk+=1ch(k).sz+node k| .exist;
k=node|k].rch;

rk;

int kth(int rk){/0DD0O0O rk OO0O
int k=root;
k
lch(k).sz+1==rk&&node |k .exist
lch(k).sz+node[k].exist>=rk
k=node[k].lch;

rk-=1ch(k).sz+node k| .exist;
k=node[k].rch;

inf;

void Insert(int &Kk,int v
1k
k=new node(v);

.
’

node| k| .sz++;node|k].tot++;
v<node k]|.v
Insert(nodelk].lch,v);

Insert(nodelk].rch,v);

void Insert(int v
Insert(root,v);
check(root,v);

void Delate(int k,int rk
node(k].sz--;
lch(k).sz+1l==rk&&node| k! .exist
node| k| .exist=false;

node | k

WV
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1ch
Delate

Delate(nodelk!.rch,rk-lch(k).sz-node[k].exist);

k).sz+node[ k! .exist>=rk
node/k].lch, rk);

void Delate(int v

Delate

root, rank(v));

check(root,v);

int pre(int v){/0000C000 v OO

kth(rank(v)-1);

int suf(int v){/0000CO000 v OO

#undef lch
#undef rch

int main

int g=read

q__

kth(rank(v+ :

int(),opt,x;

opt=read int(),x=read int();

opt

scapegoat tree::Insert

’

[

[

X))

scapegoat tree::Delate(x);

’

enter(scapegoat tree::
enter(scapegoat tree:
enter(scapegoat tree:

.
’

enter(scapegoat tree::

r

rank (x

tkth(x

rpre(x

suf(x

.
’

’

.
’

’
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