2026/05/25 22:08 1/6 Splay

Splay

000 $\text{Splay}$ DO OO0O0ODO

HEN

$\text{Splay}$ 00 00 D000 00DOODO0O0ODOOO0OOODOOODOOOODOOODOOOOOOOO
0000000000000 000D00O0000 Daniel Sleator O Robert Tarjan 0 0 O

N

guoooooon

goodoooogoog

O0000DOO0000ooOo00ooDoo0o0ooDboOoOs<sooo0Os<$00ooDoboooon

goooonb

$rt$s | stot$s |$falils|$chlil[0/1]$ $vallil$| $cntlil$ | $sz[il$
0D0000|[0000| 00 |[000000|00000ooooo|oogon

N

goog

o $\text{maintain(x)}$00 00000000000 $x$ O $\text{size}$ OO
e S\text{get(x)}$J0 000 $x$ 00000 ODODOOODOOODO
o $\text{clear(x)}$00 0 00O $x$[

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;
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1. 0$y$000000 $x$00D00D0O0O $x$ODOODOODOODO
$ysdch[yl[0]=ch[x][1];falch[x][1]]=y;

2. 0$x$ 000000 $y$Q0 sys 00O a0 $x$0ch[x] [chk™1]=y; faly]l=x;

3. 00000 $y$s000O0 $z2$00 00 $z4 000 0000O0O $y$O0ODOOOODOO $x$g0
$x$ OO OO0 $z$0falx]l=z;if(z) ch[z][y==ch[z][1]]=X;

void rotate(int x
int y = falx!, z = faly!, chk = get(x);
chlylichk] = ch[x][lchk * :

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

maintain(y);
maintain(x);
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void splay(int x
int f = falx]; f = falx!, 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);
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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);
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int rk(int k
int res = 0, cnr

rt;
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k < valicnr
cnr = chlcnr ;

res += sz|chicnr ;

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

res += cnticnr/;
cnr = chlicnr ;
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int kth(int k
int cnr = rt;

chlcnr & k <= szlchlcnr
cnr = chlcnr o

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

cnr = chlcnr ;
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splay(cnr);
cnr;
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int nxt
int ¢cnr = chirt ;
chlcnr cnr = chlcnr ;
splay(cnr);
cnr;
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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 = chirt ;
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falrt] = 0;
clear(cnr);

.
’

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

int cnr = rt, x = prel();
splay(x);

falchlcnr = X;

ch[x = chlcnr ;

clear(cnr);
maintain(rt);
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