
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 (
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We analyze runtime by: -=0(n2)
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1. Finding a function thatcounts the # of
primitive operations (arithmetic ops,
boolean ops, fetching variable values, etc)
in terms ofinput

2. using big 0 notation, by we only care
now all scalest wanttocompare to
other als
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Problem:is xin array A?
input:X, A
output: 1 if7:=A[i] equalsx;Fotherwise
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I indexed from1 ton

B. oanB =n=

ifAC1] =x, Itime do OS prim. ops.
if$i:Ali] = x, n times do 0(1) prim.ops.
runtime depends on notjustn, butwhat
theinputis!

when runtime depends on input, we could
be:

1. optimistic - bestcase easier todefine
↓

2. pessimistic
- worstcase aguaranteeforall inputs

3. neither - average case
*
010 works for

all

Betworst-case runtime ofan alg. is
max T(), where T(n) is

over all possible RTofalg. on
inputofsize n inputof size n.
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