P - aprogramwithinput | that runsintinet (1)
D -theset of all validinputs for P (I)

size (I') - size of input |

size : D> N

D, -theset of all validinputs of size n

Dy = {I| € D|size () = n}

Running time as a function of size of input

Timfe : N »> R

Wrst - case running time

T(n) =max {t (1) |I e Dy}

Aver age - case running ti me

G ven probability distribution p, on Dy,

Tag (N) = D, {t (1) xpn (1) |I € Dy}

Inthe case of uniformdistribution of probability :

Xt () |l e Dy}
| Dn |

Tavg (n) =



2 | WorstAvgRunTime.nb

Exanpl e.
Qui ckSort :

D - the set of all pernutations of soneinitial interval of the set of natural nunbers N
size (1) = nunber of elementsinl (to be sorted)
D, - the set of all permutations of {0, ..., n -1}

IDn | = nt
Wrst -case running tine:
T (n) ~ n?

The worst i nput of size nis the sequence
<0, ..., n-1>.

Aver age - case running tine:

Assume that all inputs of size
1
nto QuickSort are equally likely [with probability — |.
n!

Tavyg (N) ~nlog,n
Plot [Tool tip[{x Log[x], x?}], {x, 0, 10}]
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