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Recursive Algonthms

A rocursive adgonthm s one in which obgpects ane defined in terms
of other objects of the same type.
Advantages:
= Simplicity of code
= Camy to understand
Disadvantages:
= Momory

I-E.pﬁ_ld
= Posibly redundant work

Tail rocorsion offers 2 solubion to the memory probdem, bt really,
do we nocd recisrsion T
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Recursive Algonthms
Anabyuin

Wie've alrcady seen how to analyze the running time of algorithmes.
| kowerwer, to analyze recursve algonthmes, we require moee
Spoofically, we stindy how to define & soher recimence relations.
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Motrvating Example
Faciowial
Recall the factorial function.
. 1 ifm— 1
- { n-(n 1) il

Corsider the followang (recursrec) algonthm for computing !

Algorithm [ FACTORIAL)
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Motrvating Example

Fardemial - Aorcalysin?

ko many multiplications Mi{n) docs Facromar. perfomm?

= When i | we don't perform amy.

= Ortherwise we perfiorm 1.

= Plees how cver many multiphcations we perform in the
recursive Gll, Facmmuan{n 1)

= This can be expreseed as a formula (similar to the definition of

el
M) ]
M) I | Min 1)

= ThE & knoen a5 a reonronce selation
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Recurrence Relations |

Dechimate

Defimition

A recurrence relation for a sequence: [ag | is an cquation that
CNPITSErs iy in termes of one or more of the previous torms in the
—

(B, Ry - - o1

for all integers © > ng where ag & 2 Ronnegative intoger.

A sequence s called 3 sofivtion of a recurrence relaton if its terms
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Recurrence Relations |l

Dechimitae

Corsider the recurremoe redabion: an - 2in-1 @3
It has the follewing scquences a;, as sohtions:

1. ag — m,
2. ag —m |1, and

1 a, =h

Initial conditions | recurrenoe relation umiqucly determine the
sDquUCnCe.
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Recurrence Relations I

Dechimitae

Example

The Fibonaco mumbers are defimed by the peosnrence,
Fin) = Fimn 1) { Fin 2

F{1) 1
Moy — 1

The solrtion o the: Fibonaoo rooarmence &

() #(59)

[your book derrecs this solution).
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Recurrence Relations IV

Dechimate

More generally, recurremces can have the form

Tlr) —alln &)1 fir), T8 - e

Tin) .-:T'(E) | fin), TR e

Mote that it may be moces=ary to define soveral T ), mtia)
condifaons.
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