Splay stromy
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Vybrané partie z ddtovych Struktir
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operécia splay(x)
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operacia splay(x)

@ najde x, alebo najbliZsi vacsi, alebo najbliZsi mensi prvok
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operacia splay(x)
@ najde x, alebo najbliZsi vacsi, alebo najbliZsi mensi prvok

@ ,vybuble” ho nahor aZ do korefia
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® min: splay(—e)
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® min: splay(—c)
° max: splay(=)
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@ min: splay(—oo)
@ max: splay(eo)

e find(x): splay(x) a pozri korefi
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rank(x) = r, = |log, size(x) |
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rank(x) = r, = |log, size(x) |

INVARIANT: Kazdy vrchol stromu ma nadetrenych rank(x)$.

O(T)= Z rank(x)
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Na operaciu splay(x) staci 3(rroot — rx) + 19, pricom zachovdme
invariant. Z toho vyplyva, Ze kaZdy splay trva O(logn)
amortizovane.
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Na kaZdu dvojrotéciu staci 3(ry(p(x)) — rx)$, na posledni rotdciu
staci 3(rp(x) — rx) +18.
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Na kaZdu dvojrotéciu staci 3(ry(p(x)) — rx)$, na posledni rotdciu
staci 3(rp(x) — rx) +18.
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Na kaZdu dvojrotéciu staci 3(ry(p(x)) — rx)$, na posledni rotdciu
staci 3(rp(x) — rx) +18.

3(ro — 1) + 18
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T, =",

Ty ’I“/

(retry+r)—(ntn+r)
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T, =",

Ty ’I“/

(/)’(—{—r}’,—l—r;)—(rx—l—ry—{—/z):r}’,—i—r;—rx—ry
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Ty 7“/

() —(ntr+f)=r + r —n—rn
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<r] <ry
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Ty 7"/

(et +n)—(ntr+h)=rn + rn —n—r
~
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Tz

(et +n)—(ntr+f)=r + r —
NG

<r] <r}
<2(r,—r)=2(r; —ry)
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@ viha wy, € RT
@ size s, je suet vah v podstrome x
@ rank ry, = logsy

@ potencidl =Y r,
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Veta (O pristupe)

Pre lubovolni volbu vdh ma splay(x) amort. zloZitost
3(rroot - rx) +1= 0(1 + IOg( W/WX))

kde W =Y wy je celkova vaha stromu.
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Veta (O pristupe)

Pre lubovolni volbu vdh ma splay(x) amort. zloZitost
3(rroot - rx) +1= 0(1 + IOg( W/WX))

kde W =Y wy je celkova vaha stromu.

Lema
Kazdy cik-cik/cik-cak pripad ma amort. zloZitost 3(r] — ry),
posledny pripad cik ma zloZitost 3(rl, — ry) + 1.

| \
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@ pripad , cik-cik":
o a=t+AD=2+(r+r,+r)—(rxtr+r)=
24yt o= <241+, =21
o rc+r, =logss+logs, <2log[(sx+s,)/2] < 2log(s,/2) =
2r, =2
o teda r, < 2r] —ry—2, dosadime vy&gie:
0 a<2+4r,+(2r,—rx—2)—2r,=3(r, —rx)
@ pripad ,cik-cak":
o a=2+r,+r—r—r, <24 +r,—2r
o r,+r,=logs, +logs, <2r, —2
0 a<2+2r,—2-2r=2(r,—rx)
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Dosled ky

Q>
32/47



Veta (VyvédZenost)

Amortizovand zloZitost splay(x) je O(logn).
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Veta (VyvédZenost)

Amortizovand zloZitost splay(x) je O(logn).

B Doékaz. w,=1 U
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Veta (Statickd optimélnost)

fx > 1 — frekvencia splay(x); m — celkovy polet operacii; px = f/m
ZloZitost m splay operacii je

1
O(m+) £ |ong) = O(m+mY_ pxlog p—)-

splay(x) md amortizovand zloZitost O(log(1/px))-
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Veta (Statickd optimélnost)

fx > 1 — frekvencia splay(x); m — celkovy polet operacii; px = f/m
ZloZitost m splay operacii je

1
O(m+) £ |ong) = O(m+mY_ pxlog p—)-

splay(x) md amortizovand zloZitost O(log(1/px))-

B Dékaz. wy =1 g
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Veta (O statickom prste)

Nech p je fixny vrchol (prst).
splay(x) trvd amortizovane

O(log|x—pl)
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Veta (O statickom prste)

Nech p je fixny vrchol (prst).
splay(x) trvd amortizovane

O(log|x—pl)

M Dékaz. w,=1/(x—p+1)? O
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Veta (O pracovnej mnoZine)

@ ti(x) — #rbznych prvkov (vratane x), ktoré sme splayovali
odkedy sme naposledy vysplayovali x pred casom i

splay(x) trvd amortizovane

O(log ti(x;))
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Veta (O pracovnej mnoZine)

@ ti(x) — #rbznych prvkov (vratane x), ktoré sme splayovali
odkedy sme naposledy vysplayovali x pred casom i

splay(x) trvd amortizovane

O(log ti(x;))

M Dékaz. w, = 1/t;(x)?
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Dalsie vlastnosti splay stromov
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Veta (O skenovani)
Splay 1,2,3,...,n trvd O(n).
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Veta (O dynamickom prste)

splay(x) trvd amortizovane

O(log |x; — xi-1])
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Hypotéza (O obojsmernej fronte)

Deque-ové operdcie trvajui O(1) amortizovane v splay strome.
Najlepsie dokazané: a(m).
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Hypotéza (O split strome)

Cas nx split je O(n).
Najlepsie dokazané: na(n).
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Hypotéza (Zjednotend hypotéza)

splay(x) trva amortizovane

O(logmin(ti(y) +|xi —y| +2])

46 /47



Hypotéza (Dynamicka optimdlnost)

Splay strom je len konstantny ndsobok od najlepSieho moZného
BST algoritmu, ktory poznd celii postupnost pristupov dopredu.
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