
 

Lectures
flardes to determine running

time for recessive
functions

Running time is represented by an

equation in terms of its value on a

smaller input
Ex Tcn T Cn D t C

Find an explicit formula of theexpression
Bound the recourance by an

expression that involves u
ex Recursive algorithm that loopsthrough

the input to eliminate one item
Tcn T h t t 1 Tch TG l t n etc

ex Recursive algorithm that halves
the input

Tcn T w 2 to TCN Tcn f t n etc

ex Recursive algorithm that splits
input into 2 halves
Tcn 27412 t 1 etc



e consider the recursive prog
Shown below which computes the
factorial func n

int ut nd

if ln D
Finland uwm I

return n factor D
Fosntstatimetime jG t time Tln Cz Tch D ntaken by somefun c fact TU G problem

of
size n l

Methods for saying Recurrances
Substitution1Induction Method
Iteration method
Recursion free method
Martes Method skip

Substitute.eu
hnducfcoieItesatueie

Recession Tree



Substitution1 Induction method
use mathematical induction

EX Solve TCD Tcn 1 t Ca s n
Tcl C C Factorial

Note that 1 I C
TC 2 T l t C t Ca
1 3 TC 2 Cz C t Ca t Cz

G t 2 Cz

This is Tcm Ch 1 Cznot a proof

Induction
Base case T G Icy I
Assume that TUC C k 1 Ca for Ken
we prove that That D C beg CEasy

TCRH TCH G
C t Ck 1 Cz t Cz
C t be.cz

The running time for the recursive

program for fact Ch is Ocw



Unswer
Ex Solve Tcl Tcn 3h 2

TCA 3Tch 1 4 n 1

Binary Search
Ex Solve TC 1 a 0

Tcu T Cn12 I n 1

Assuming n is a power of 2
Sol By repeated substitution we
have

1 i O log 1
TCD T 2 2 H TG t1 Ot I Iog Z
T 3 C3 2 tl TC2tlp

NOT ACCEPTABLE

T 4 a T 4 2 1 7 2 I It 1 2

log 22 log4
TC n cogCnd



prove that Tcu logon by induction
Base case Tcl O log1 r

inductive Hypothesis Assume that
TCbus log K for all ke m
we now show that Tcm log in

Now TCM T MK t I

1.0 logCm I
1092 log m logC

log cm

Tcu o uog n



Ex Let Tcu T Ch Dt T h 2 H
n

T o T D I
Show that Tcu 2

Tent 0 Can

Proof I




