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Vybrané partie z ddtovych Struktir
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binom. halda leniva bin. halda

merge O(logn) O(1) am.

insert O(logn) O(1) am.
extract-min O(logn) O(logn) am.
decrease-key O(logn) O(logn)

O(1) am.
O(1) am.

O(logn) am.

O(1) am.
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binom. halda leniva bin. halda

merge O(logn) O(1) am.

insert O(log n) O(1) am.
extract-min O(logn) O(logn) am.
decrease-key O(log n) O(log n)

Fibonacciho halda

O(1) am.
O(1) am.
O(logn) am.
O(1) am.
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decrease-key(x, 8)

—

T a b
oznadime vrchol ¢, s Rf)
ktorg prigiel o syna

odreZeme x
a nasledne poodrezavame

celé podstromy x, o, b
aj oznaZenych predkov a, b

pridame wedzi korene
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decrease-key(x, 8) O Oy
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c N

oznadime vrchol ¢, s

ktorg prigiel o syna celé podstromy x, a, b

pridame wedzi korene

odreZeme x /
a nasledne poodrezavame

aj oznaZenych predkov a, b

INVARIANT: kazdy oznadeny vrchol, ktory priSiel o syna, ma
nasporené 2%
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oznadime vrchol ¢, s

ktorg prigiel o syna celé podstromy x, a, b

pridame wedzi korene

odreZeme x /
a nasledne poodrezavame

aj oznaZenych predkov a, b

INVARIANT: kazdy oznadeny vrchol, ktory priSiel o syna, ma
nasporené 2%

na decrease-key stadia 4%:
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®(H) = #korefiov + 2 x #oznalenych vrcholov
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x
deerease key of by §
=
cut x

—cuta
— cut b
> mark ¢

®(H) = #korefiov + 2 x #oznalenych vrcholov

ak odrezeme k vrcholov, trvd to O(k), ale potenciél klesne o k —4
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x
deerease key of by §
=
cut x

—cuta
— cut b
> mark ¢

®(H) = #korefiov + 2 x #oznalenych vrcholov

ak odrezeme k vrcholov, trvd to O(k), ale potenciél klesne o k —4

@ +k kvoli novym korefiom
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T
decrease key of « by &
=
cut

—cuta
— cut b
> mark ¢

®(H) = #korefiov + 2 x #oznalenych vrcholov

ak odrezeme k vrcholov, trvd to O(k), ale potenciél klesne o k —4
@ +k kvoli novym korefiom

@ —2x (k—1), lebo vietky okrem prvého koreiia boli oznatené
a teraz nie st
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v
decrease key of « by &
=
cut

—cuta
— cut b
> mark ¢

®(H) = #korefiov + 2 x #ozna&enych vrcholov

ak odrezeme k vrcholov, trvd to O(k), ale potenciél klesne o k —4
@ +k kvoli novym korefiom

@ —2x (k—1), lebo vietky okrem prvého koreiia boli oznatené
a teraz nie st

@ +2 jeden oznadeny na konci kaskady pribudol
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Nech rank(v) = #synov vrcholu.
Pri takomto orezdvani bude mat vrchol s rankom k exponencidlne
vela vrcholov v zavislosti od k.
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Nech vrchol x md synov y1,...,ym, ktorych sme oznacili v poradi,
ako sa prilinkovali ku x; potom rank(y;) > i — 2.

17/22



Fy "
°

IA/J\%\m

Q>
18/22



Iy

DA

19/22



o velkost stromu s rankom k je aspoii Fii1 > ¢, kde ¢ ~1.618
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o velkost stromu s rankom k je aspoii Fii1 > ¢, kde ¢ ~1.618

@ = maximalny rank je logaritmicky
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o velkost stromu s rankom k je aspoii Fii1 > ¢, kde ¢ ~1.618
@ = maximalny rank je logaritmicky

e = kazdy korefi md najviac O(logn) synov a po upratani
ostane najviac O(logn) stromov
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