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Today : Big-O
The why :
Given all the low level things
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"
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Example
f(x) = xz+2x+) is O(x2)

proof : Find and no , then
show

t
inequally holds.
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General strategy
·Start with no:

sick it so can estimate
↓

size of f(n) for > no.

↳ often based on coeficients

·Then look for a constanta so inequality
holds .

Example : Show f(x)= 5x2+ 25x
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-- -
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, leg
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We'll wate f(x) = Olg(x)) ·
NOT AN EQUALITY!
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· x2 +2x + 1 is O(xz)

· x2+ 2x+11) 0(x)

Redly ,
means f(x)ES functions that
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nice -> but

can do many
functions !
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That limit definition

I did f(n) = Olg()) If not
a st .

Un > no, f(u)
= Cog(n)

Take that in equality :

So f(n) = Olg(n)) Ef
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Example : Sin is
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Big-O IS

If f is Olg) and frlg),
then f

O.

This gives a way
to nicely "bucket"

function Size :



Theorem

Let pln) be a degreek polynomial ,
so

kil

p(n) =a +9+
M +...tG,H +Co

for constants as and
arto.

Then p(n) = Out
.

Proof :

B:
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this theorem ;
Using

Give bigDestimates
for :

· f(x) = +xS + y3 +2

~ f(x)= 20000 x 2 - 1000000x

· f(x)=2 -X+ 2



Other tricks :

Sometimes f(n)= logan

How to get E-bound?



Another : logah versus logio n.
WhatIs a log ?

↑identities :
-



Another :

logi



Next time :

Analyzing algorithms with big-0.


