
Analysis of Algorithms

Exercise

� Problem instance

Exercise
Write down 2 ofinstances
the search problem that
SequentialSearch solves.

➊ inputSelect suitable size parameter
➋ Identify a basic operation

➌ Check of basic opdependance
➍ Determine count ( ), somehowC n

➎ Determine order of growth of C(n)

Quiz
What to change about
input to increase run
time?

� PseudocodePseudocode = mix of
natural math,language,
and programming-like
expressions.
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Time efficiency of most algorithms falls
into a few categories of (runtime) growth

A system for classifying efficiency should
avoid individually with efficiencydealing
of potentially 1000s of algorithms

Analysis of Algorithms

Effciency

� Observation

� A classification?
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� Asymptotes

A that otherboundary
curve(s) come close tomay
but never cross.

Any function can be used
to set a boundary, in this
case = ( ) = ?y f x

�

A Useful Tool from Math

Asymptotic Classification
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Setting Upper Boundary
Asymptotic Classification

A thatboundary
other curve(s) can
come close to but
never cross.

Setup an upper bound-
ary on order of growth.

▲

▲

cg n( )

t n O( )∈ ( )g n( )

n₀ n

... n→∞

×××
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Setting Lower Boundary
Asymptotic Classification

cg n( )

t n( )∈ ( )Ω g n( )

n₀ nn₀
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Similar GrowthΘ –
Asymptotic Classification
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Exercise
Asymptotic Classification

cg n( )

cg n( )

t n O( )∈ ( )g n( )

n₀ n
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A Useful Property

� Example: distinct keys in a list

� A solution: overall efficiency?

8
2
1−

8
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Asymptotic Classification

� Check the theorem�
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Using Limits
Another Useful Math Tool

Exercise
Use Excel to mathematically
compare growth of functions
from the Exercise slide. For
example: the truth of ( ).n n� �∈ Ω

A math limit can investigate
relative growth behavior as
n→∞ (which function grows

faster).

?

▼

?

1 5.25 1.00 5.25000
2 6.00 4.00 1.50000
3 7.25 9.00 0.80556
4 9.00 16.00 0.56250
5 11.25 25.00 0.45000
6 14.00 36.00 0.38889
7 17.25 49.00 0.35204
8 21.00 64.00 0.32813

97 2357.25 9409.00 0.25053
98 2406.00 9604.00 0.25052
99 2455.25 9801.00 0.25051
100 2505.00 10000.00 0.25050

447 49957.25 199809.00 0.25003
448 50181.00 200704.00 0.25002
449 50405.25 201601.00 0.25002
1000 250005.00 1000000.00 0.25001

�

…

…

…

Which efficiency class of g(n)?
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Algorithm Efficiency

Basic Classes

�

�

� Asymptotic efficiency

Using long-term (limiting)
runtime behavior to clas-
sify efficiency as inputs
become increasingly
larger.
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