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Amortisierte Analyse AT

Institut f Technologie.

a Woher kommt die Rechenzeit?

m Bestendes Token: Rechenzeit schon bezahlt
a Neues Token: zahlt zur amortisierten Laufzeit der Operation

m Kann ein Token ein anderes Token erstellen?
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Karlsruher Institut fur Technologie

Markierung - Kennzeichnet Knoten, die ein Kind verloren haben

X

>°< Doppelte Markierung - Temporére Markierung. Muss sofort aufgelost werden

® Neues, unbenutztes Token

L] InsertTree-Token - kann genau 1 InsertTree Operation bezahlen

® Bezahltoken - wird zum Bezahlen genutzt

[ ] Union-Token - zahlt fiir 1 Union Operation; zusétzlich einen InsertTree-Token erstellen

® Mark Token - Zahlt Cut und Markierung des Parents

Q Q Aktive Knoten
‘ Knoten zum Loschen oder Cutten
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Fibonacci Heaps - Insert AT
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Fibonacci Heaps - Insert AT
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Fibonacci Heaps - Insert AT
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Fibonacci Heaps - Insert AT
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Fibonacci Heaps - Insert
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Fibonacci Heaps - Insert AT
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m Insert in konstanter Zeit
@ Erzeugt groBen Wald einzelner Knoten
a Entspricht ohne union nur linearer Liste
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Fibonacci Heaps - Delete Min
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Fibonacci Heaps - Delete Min
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Fibonacci Heaps - Delete Min
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Fibonacci Heaps - Delete Min
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Fibonacci Heaps - Delete Min
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Fibonacci Heaps - Delete Min
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Fibonacci Heaps - Delete Min
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Fibonacci Heaps - Delete Min AT
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Fibonacci Heaps - Delete Min AT
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Fibonacci Heaps - Delete Min
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Fibonacci Heaps - Delete Min AT
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Fibonacci Heaps - Delete Min AT
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Fibonacci Heaps - Delete Min AT
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Fibonacci Heaps - Delete Min AT
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Fibonacci Heaps - Delete Min AT

minPtr

©) @ (2] e

6}

5 Akhremtsev, Hespe: Institut fir Theoretische Informatik
Ubung 8 — Algorithmen I Algorithmik Il



Fibonacci Heaps - Delete Min
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Fibonacci Heaps - Delete Min
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Fibonacci Heaps - Delete Min AT
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Fibonacci Heaps - Delete Min AT
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Fibonacci Heaps - Delete Min AT
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Fibonacci Heaps - Delete Min AT
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Fibonacci Heaps - Delete Min
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Fibonacci Heaps - Delete Min AT

® Union nach Rang — logarithmischer maxRank
m Vergleich: Pairing Heaps streng paarweise
® Rang bezieht sich nur auf direkte Nachfolger
m Frage: Wie lange kann eine einzelne DeleteMin Operation laufen?
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Fibonacci Heaps - Delete Min AT
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Fibonacci Heaps - Delete Min AT
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Fibonacci Heaps - Delete Min AT

Institut f Technologie.

7 Akhremtsev, Hespe: Institut fiir Theoretische Informatik
Ubung 8 — Algorithmen Il Algorithmik Il



Fibonacci Heaps - Delete Min AT
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Fibonacci Heaps - Delete Min AT
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Fibonacci Heaps - Delete Min AT
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Fibonacci Heaps - Delete Min AT
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Fibonacci Heaps - Delete Min AT
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Fibonacci Heaps - Delete Min AT
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Fibonacci Heaps - Delete Min AT
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Fibonacci Heaps - Delete Min AT
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Fibonacci Heaps - Delete Min AT
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Fibonacci Heaps - Decrease Key AT
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Fibonacci Heaps - Decrease Key AT
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Fibonacci Heaps - Decrease Key AT
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Fibonacci Heaps - Decrease Key AT
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Fibonacci Heaps - Decrease Key AT
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Fibonacci Heaps - Decrease Key AT
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Fibonacci Heaps - Decrease Key AT
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Fibonacci Heaps - Decrease Key AT
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Fibonacci Heaps - Decrease Key AT
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Fibonacci Heaps AT
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® Amortisierte Laufzeiten sind optimal (vergleichsbasiert)
a Einzelne Operationen Kosten aber deutlich langer
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Feierabend!
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Markierung - Kennzeichnet Knoten, die ein Kind verloren haben

X

>°< Doppelte Markierung - Temporére Markierung. Muss sofort aufgelost werden

® Neues, unbenutztes Token

L] InsertTree-Token - kann genau 1 InsertTree Operation bezahlen

® Bezahltoken - wird zum Bezahlen genutzt

[ ] Union-Token - zahlt fiir 1 Union Operation; zusétzlich einen InsertTree-Token erstellen

® Mark Token - Zahlt Cut und Markierung des Parents

Q Q Aktive Knoten
‘ Knoten zum Loschen oder Cutten
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