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void maintain(int x sz[x] = szlch[x][0 + sz[ch(x][1 + cnt/x];

bool get(int x x == chlfalx 1];

void clear(int x chix][0] = ch[x][1] = falx] = valix] = sz/x| = cnt[x] =
0;

gognd

000 $\text{Splay}$ 10 0000000000000 0000O000000000O00
oooooofq

e« 00 $\text{Splay}$ 000000000000 000000000O0O
- 00000000000 DD00O000ODO
o S\text{root}$ 00 OO OO OOOODODO

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



Last update:
2020/08/22 2020-2021:teams:legal_string:Ilgwza:splay https://wiki.cvbbacm.com/doku.php?id=2020-2021:teams:legal_string:lgwza:splay
22:11

O $\text{Splay}$ 00000000000 O0O0O

]
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1. 0$y$000000 $x$00000O0 $x$OUDOODOODOOD
$y$Ochlyl[0]1=ch[x][1];falch[x][1]]=y;

2. 0$x$000000 $y$pgd $sy$s 00O OO $x$0ch[x][chk™1]=y;falyl=x;

3. 00000 $y$s000O0 $z$0000 $z$ 000 00O00O0O $y$OO0OOOoOooOoOO $x$gd
$x$ 0O 000 $z$fal[x]=z;if(z) ch[z][y==ch[z][1]]=X;

void rotate(int x
int y = falx], z = faly!, chk = get(x);
chiyl!lchk] = chix]lchk * ;

falch[x] [ chk * =Y,
ch[x![chk * =Y;
faly! = x;
falx! = z;
z) chizl|ly == chlz = X;

maintain(y);
maintain(x) ;
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void splay(int x
int f = fa[x]; f = fa[x], f; rotate(x

falf rotate(get(x) == get(f) ? f : x);
rt = x;
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void ins(int k
I'rt

val[++tot] = k;

cnttot|++;
rt = tot;
maintain(rt);

14

int cnr = rt, f

val|cnr| ==

cnticnri++;

maintain(cnr);

maintain(f);
splay(cnr);

I

f = cnr;
cnr = chlicnr
lcnr

val|++tot]| =

cnt|tot|++;
faltot] = f;
chif][vallf
maintain(tot
maintain(f);
splay(tot);

’

gd xod
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int rk(int k
int res = 0, cnr

rt;
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k < valicnr
cnr = chlcnr o

res += sz/chlcnr g

k == vallcnr
splay(cnr);
res + 1;

res += cnticnr};
cnr = chlcnr ;

good xod
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int kth(int k
int cnr = rt;

chlcnr && k <= szlchlcnr
cnr = chlcnr ;

k -= cntlcnr! + szlchlcnr ;
k <=
splay(cnr);
vallcnr];

cnr = chlcnr g

goog

0000000 $x$0000000000000000000 $x$00000 $x$000000O0
0000000 $x$000000000000000 $x¢0000O0

int pre
int cnr = chirt ;
chlcnr cnr = chlcnr ;
splay(cnr);
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cnr;

goog
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int nxt
int cnr = chirt ;
chlcnr cnr = chlcnr ;
splay(cnr);
cnr;

gooog
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void del(int k
rk(k);
cntirt] >
cntirt]--;
maintain(rt);

’

Ichlrt && 'chirt
clear(rt);
rt = 0;

’

Ichlrt
int cnr = rt;
rt = chlrt ;
falrt] = 0;
clear(cnr);
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Ichlrt
int cnr = rt;
rt = chlrt :
falrt] = 0;
clear(cnr);

.
’

int cnr
splay(x);

falchlcnr = X;
chlx = chlcnr ;
clear(cnr);
maintain(rt);

rt, x = pre();

ooon

#include <cstdio>
const int N = .
int rt, tot, falN!, ch[N ,
struct Splay

void maintain(int x

bool get(int x

void clear(int x

chx = chlx =

val

Sz X| =
X ==

falx] =

void rotate(int x

NI,

val[x| =

cnt|N/,

szlch[x
chlfalx :

int y = falx!, z = faly!, chk = get(x);

chk © C
:y;
:y;

chlyl[chk] = ch[x
falch[x![chk ©
ch[x][chk *
falyl = x;
falx] = z;

z) chlz
maintain(x) ;
maintain(y);

y::ChZ =

void splay(int x

int f = falx|; f = falx/,
falf rotate(get(x
X;

rt =

void ins(int k
Irt
val[++tot] = k;
cnt|tot | ++;

f;
get

rotate(x
f) ? f

Sz

N

’

+ sz[ch[x

X

’

+ cntix!;
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rt = tot;
maintain(rt);

’
int cnr = rt, f = 0;

valicnr] == k
cnticnr++;
maintain(cnr);
maintain(f);

splay(cnr);
f = cnr;
cnr = chlcnr][vallicnr] < kl;
lcnr
val|++tot] = k;
cnt|tot|++;
faltot] = f;

chifllvallf] < k] = tot;
maintain(tot);
maintain(f);

splay(tot);

’

int rk(int k

int res = 0, cnr = rt;
k < vallcnr
cnr = chlcnr ’

res += sz|[chlcnr :

k == vallcnr
splay(cnr);
res + 1;

res += cntlcnr/;
cnr = chlcnr C

int kth(int k
int cnr = rt;

chlcnr & k <= sz[chlcnr
cnr = chlcnr C

k -= cntlcnr] + szl[chlcnr :
k <=
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splay(cnr);
val|cnr];

cnr chlcnr :

int pre
int cnr

chirt ;
chicnr cnr
splay(cnr);
cnr;

chlcnr C

int nxt
int cnr = chirt ;
chicnr cnr
splay(cnr);
cnr;

chlicnr :

void del(int k
rk(k);
cntirt] >
cntirt)--;
maintain(rt);

?

Ichlrt && !'chirt
clear(rt);
rt = 0;

.
1

Ichirt
int cnr = rt;
rt = chlrt ;
falrt] = 0;
clear(cnr);

’

Ichirt
int cnr = rt;
rt = chlrt ;
falrt] = 0;
clear(cnr);

’

int cnr = rt;
int x pre();
splay(x);
falchlcnr = X;

chx = chlcnr ;
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clear(cnr);
maintain(rt);

tree;

int main
int n, opt, Xx;

scanf("%d", &n); n;

scanf("%d%sd", &opt, &x);

opt ==
tree.ins(x);
opt ==
tree.del(x);
opt ==

printf("%sd\n", tree.rk(x

opt e —
prin
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