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Evaluating how good (how
Introduction to Algorithms efficient) an algorithm is

+ Slides by Avi Wigderson
How does the number of basic steps
of an algorithm increase with the
data size (input length) ?

Complexity

# digits
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Comparing
algorithms

1080-10000000000000000000000000000000000000000
0000000000000000000000000000000000000000

1080 - is a small number to write down

Addition: - is a large number to count to

Greek algorithm

while Y>0 10°=10000000000000000000000000000000000000000

X:=X+1
endWhileh

Comparing
algorithms

: optimal - “It was the best of times”
: terrible -“it was the worst of times”

Complexity of a function =
Complexity of its best algorithm

comp(add) =n
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comp(multiply) < n-(log n) [schoenhage-strassen]
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Grade-school multiply algorithm
* %

Main challenges of The
Only efficient algorithi

Efficient: n, nlogn, n?
Inefficient: 2, 2", ..
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Google maps

Shortest
paths

Audio processing
Image processing
Tomography, MRI

CDs

DVDs

Satellite communication
Cell phone communication

I8
L Error

Correction

PageRank

All problems having an efficient
algorithm to find solutions

Are all practically interesting problems
in P?




