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Learning Objectives

Understand the definition of the
Fibonacci numbers.

Show that Fibonacci numbers become

very large.



Definition

0, n=20,

\Fn—l R Fn—2; n>1.



Definition

0, n=20,
Fn:<1, n:].,
\Fn_1—|—Fn_27 n>1.

0,1,1,2,3,5,8,13,21,34. ...



Developed to Study Rabbit
Populations

e
LS

A i
4 e Jdi
e
TR TR TR TR TR TR T



Rapid Growth

Lemma
F, > 2"2 for n > 6.
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Rapid Growth

Lemma
F,>2"2forn>6.

Proof

By induction
Base case: n = 6,7 (by direct computation).
Inductive step:

F,.=F,_1+F,»> 2(n—1)/2 + 2(n—2)/2 >
2.2=2)/2 _gn/2



Theorem

Formula
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Example

Fy = 6765

Fso = 12586269025

Fioo = 354224848179261915075

Fsoo = 13942322456169738801397243828
7040728395007025658769730726
4108962948325571622863290091
557658876222521294125



Computing Fibonacci numbers

Compute F,

Input:  An integer n > 0.
Output: F,,.



