
Recall that in CS:

- a problem is defined precisely by its
input + desired output

-

a solution is an algorithm thattakes
any acceptable inputand computes
thedesired outputvia a sequence of

steps thata computercan perform,
described in pseudocode thata human

can understand.

Algorithms analysis involves

:qualyzingpets,anditinamat
itshould? Slatercourses)

2. analyzing the algorithm's runtime, sothat we can
- know how fastitis as inputsize grows
-compare als

clatercourses will also deal w/otherforms of

computational complexity (

We analyze runtime by:
1. Finding a function thatcounts the # of
primitive operations (arithmetic ops,
boolean ops, fetching variable values, etc)
in terms ofinput

2. Using big O notation, by we only care
how all scalest wanttocompare to



other als
Problem:is xin away

A?

input:x, A

output:T if5i:ACi]equa'sX;Fotherwise

&x=5,A =(4,3,2,107. output: F.

x =5, A =(4, 3, 5, 10,52. output: bc A[3]
- 5

solution : tosay; s

notatater

·
Iis assignment

& o]=n

But ifACI=x, men linear search has a

runtime of0(1).

so runtime depends not juston inputsize, but
whatthe inputis!

unen runtime depends on thespecific input,
we could be
1. optimistic - best case easier todefine

-
2. Jessimistic - worstcase Iguaranteefor
3, neither - any case ↑ all inputs

OC.) works for all



DetWorst-case RT of an ag is

max T(n), where TCul is RTof alg
over all on inputof size n
possible
inputs ofsizen

intuitively:whatis theinputthatmakes the
runtime as bad as possible?

eX forlinear search, worst-case inputis AC1..n]
were $ it31,2, . . . , n3 s.t. A[i] =x

so worst-case runtime is 0 (n).

Solution 2:

JOCD

joci)nor many times
JOC1

It's notobvious how many times theloop
executes.



E E

Firstloop:considering [i=2:1:<n3
second loop:[i:10?: <his, and its size is

halved
:

12::10cihill gets halved each iteration.

we can only
thesize oftheleg?" halvings before




