
Analysisof Recursive Algorithms
warmup : what is the runtime of the

following algorithm ?

for = 1 to n: = n(2 + II-

if 3It :[Fonn

outside - in : f(n) =n(c + n) = nc+
(n)

inside-out : n + nc = O(n2)

Assume fooln) takesn primitive operations .
Remember

, 31 : means "3 dividesi"

Problem : factorial
input : ne zo
output : n !

= u(n - 13(n -2) ... 3 . 2 . /

Solution name of al
fact (n) :
if n = 1 tren I dreturn 1

else
u return n. fact in-1)3 C

What is the runtime of fact ?



idea #1 : look at the recursion tree

Def The recursion free for an alg.- -

A is a tree that shows all of

Merecursivecalspawned i
recursion tree for fact (n) :

↓ total runtime of all nodes
⑪ C

I
runtime fact (n) :

⑪ f(n) = (n -1) + d
↓ = (n - c +d

⑫ C
n - 1

= O(n)

↓

"
② C

↓

① d

idea #2 : Use a recurrence relation.

Det A recurrence relation is a function-
↑ (n) that is defined in terms of
values of T(k) for Kn .

# for fact (n) , the runtime TCn) is

T() = d , Tirea-
base case








