
Algorithm TheoryAlgorithm Theory

06 A ti d A l i06 – Amortized Analysis

Dr. Alexander Souza



Amortization

• Consider a sequence a1 a2 an ofConsider a sequence a1, a2, ... , an of 
n operations performed on a data structure D

• Ti = execution time of ai

• T = T1 + T2 + ... + Tn total execution timeT  T1  T2  ...  Tn total execution time

• The execution time of a single operation can vary within a large 
range, e.g. in 1,...,n, but the worst case does not occur for all 
operations of the sequence.

• Average execution time of an operation is small, even though a 
single operation can have a high execution time. 
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Analysis of algorithms

• Best caseBest case

• Worst case

• Average case

• Amortized worst case

What is the average cost of an operation in a worst case
sequence of operations?
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Amortization

Idea: 

• Pay more for inexpensive operations
U th dit t th t f i ti• Use the credit to cover the cost of expensive operations

Three methods:

1 Aggregate method1. Aggregate method
2. Accounting method
3. Potential method
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Amortization = Overcharging + Bookkeeping
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