
� Algorithms run longer on larger inputs

� Interest in time efficiency for large inputs

� Need to isolate algorithm performance
from that of machine and code

� Time efficiency is measured by growth
of basic operation count, , as inputC(n)
size increasesn

Efficiency doesn’t really
matter for small inputs.

Review

Do P5�
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Turns Out
Most algorithms fall into a small set
of efficiency classes.

Realization

A system for classifying efficiency based
on behavior of run time, asasymptotic
input grows very large, avoids dealing
with efficiency of 1000s of algorithms
individually

� Asymptotic efficiency

Long-term (limiting)
runtime behavior, as inputs
become large, to classify
efficiency .
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General Plan Review

Ê nSelect suitable input size parameter,

Ë Identify suitable basic operation

Ì Check dependancy of basic op

Í Determine count ( ):C n write sum

Î Determine oforder of growth C n( )

Non-recursive Algorithms

�
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Non-recursive Algorithms

Example 1

Exercise
Discuss choices basicof
operation, and depend-
ency of count in each
case.
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Review Summations

A Useful Tool

ê Basic properties

ê Basic sums (references)
Quiz
Which sum would you
choose to solve Example 1
from previous slide?
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Non-recursive Algorithms

Example 2

Quiz
Does the basic operation
count depend on input
size only?

Exercise
Compare to solution dis-
cussed in previous lecture.
What if a wasquicksort
used?

How to read?
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Non-recursive Algorithms

Example 3

Do Example 4 (P6)�

Quiz
Why it’s not important to
fully understand how the
calculation works thefor
purposes of this lecture?
Hint: recall How to read?
discussion.

Quiz
Should it be preferable to
pick since it is more expen-×
sive than + in most cases?
(Offers a better approxima-
tion of runtime.)

Analysis steps are marked.

➊

➋

➌

➌

➌

?

�

�

� Multiplicative constant

➋
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