Chapter 17.

Amortized Analysis



Amortized Analysis (1)

An amortized analysis 1S any strategy for
analyzing a sequence of operations to
show that the average cost per operation 1s
small, even though a single operation
within the sequence might be expensive.

Even though we’re taking averages, however,
probability 1s not involved!

» An amortized analysis guarantees the
average performance of each operation 1n
the worst case.




Amortized Analysis (2)

1t Is a kind of analysis method for a sequence
of related operations on a specific data
structure.

1 The total cost of a sequence of n operations
IS the function of n (length of sequence instead
of input of data structure)

1 It provides an insight for a data structure
where various algorithms work on and could
help design a data structure with better time
and space performance.



Three common amortization arguments:
* the aggregate method,

* the accounting method,

* the potential method.

We’ve just seen an aggregate analysis.

The aggregate method, though simple, lacks the
precision of the other two methods. In particular,
the accounting and potential methods allow a
specific amortized cost to be allocated to each
operation.




Three techniques used In

Amortized Analysis

1 Aggregate Analysis

I Determine an upper bourign) on the total cost cd
sequence of n operations

I The average cost per operation is T(n)/n

1 Accounting method

[ \Mhon tharadeaen *>1n one type of operaticeach type of
operation may havedfferent amortized cost

I Overchargesome operations early in the sequence and
used later

1 Potential method

+Mai nt ai n t hpeotedial endrgyt od s tthr
structure as whole in stead of associating with individual
objects




