
 

Growth of Functions Ch 3

When the size of the input arrays is large

n 1 we can study asymptotic efficiency

of algorithms
how the running

time

increases as n increases

3 I Asymptotic
notation

Recall the insertion tort algorithm
has

the worst case running
time an't bn e

for some constants
a b c
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Def For a given function gin we denote

by gin
the set of functions

glu flu there exist coast ce.cz o and no

o Eagen Efta scagla for all no no

f n is sandwiched between

a gin
and caging for large n
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i
fine gin
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We say
that glut is

an asymptotically tight

bound for flu

Note flu has to be asymptotically nonnegative

flu o for sufficiently large
n
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n no
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C s z z true for u it and C I

Hence for City Ca 2 no 7 we have

W 3n
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O notation big 0 notation

The Q notation asymptotically
bounds a

function from above and below
When we

have only an asymptotic upper
bound we

use O notation

Def For
a given function glut

we denote by

Olgin
the set of functions

Olgin
flu there exist constants can

no o flu s agent
for all n no

flu has an upper bound with a

court factor c



flu Olgin

no a

Note
tin gin flu Olga

I notation Omega
notation

I notation provides
an asymptotic

lower bound

For a given
function gin

we denote by

Ilglal the set of functions

algin flu there exist constants
cand n

o scgin
s flu for all us no



flu Ilg ul

no n

Theorem 3.1

For any
two functions

flu and gin we have

flu glu if and only if

flu Olgin
and flu regent

Note when we say
that the running time

of an algorithm is Algin we mean that

for any input
of size

u the running
time

on that input
is at least a constant

times glut
for sufficiently

large n

We give a lower bound on the best case

running
time of the algorithm



Running time of insertion tort is bots

I Cn and 01h2

P worst case
best case

o notation
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Def We define o gas as the set
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a court no o o stfu sega
hot tight

for all n no
upper bound
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him 272 240
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o flu I cgen for tone court co

flu o glad
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for all court c o
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as n s or

his gut
0

w notation
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o a gin flu for all n no

t
not tight low
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but ME way
E win

hhim E
now

n w gin flu is arbitrarily

large relative to gas as n n
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