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Reminders

* Homework A:
— QOut: Tue, Oct. 29
— Due: Wed, Nov. 7 at 11:59pm

e Matt’s after-class office hours are back to
normal







COMPUTATIONAL COMPLEXITY



Analysis of Algorithms
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Analysis of Algorithms
Chalkboard:

— Counting operations

— Example: Euclidean norm of vector

— Example: vector dot product

— Example: Frobenius norm of matrix

— Example: vector-matrix multiplication

— Example: matrix-matrix multiplication



Analysis of Algorithms
Chalkboard:

— Question: When is one function better than
another in terms of runtime?

— Worst case runtime
— Definition: Big-O



Big-O

In-Class Exercise

Which of the following
functions are in O(n?)?

1. 1

N

nlog(n)

n2

4n°

4n? + n log(n)
4n? +nlog(n)+n
n3

n3+ n?
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Comparing Algorithm Runtimes
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Comparing Algorithm Runtimes
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Comparing Algorithm Runtimes
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Comparing Algorithm Runtimes
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Comparing Algorithm Runtimes
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Comparing Algorithm Runtimes
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Comparing Algorithm Runtimes
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Comparing Algorithm Runtimes

1750000 - O(1) ,
1500000 - === 0O(log(n)) I
12500004 — = O(Nn) I
...... O(nlog(n)) I.
1000000 - O(n?) ;
750000 1 === 0O(n3) ]
500000 1 27 ./
/
250000 - e
"/‘
() - s -t . .- . St B . . . .

0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0



Comparing Algorithm Runtimes

O(1) constant
O(log(n)) logarithmic
O(n) linear

O(n log(n))

O(n?) quadratic
O(n3) cubic

O(2") exponential
o(n!) factorial

O(n") superexponential



