Difference equations — examples

Example 6. There is given the sequence 1, 1, 2, 3, 5, 8, 13, 21, ....

Determine its 100™ member (Fibonacci sequence)

SOLUTION

Example 6. The general member of the sequence has the form: u,,, =u,.;+U, . We write the

1++/5

characteristic equation p(z) = 2% —7-1=0 and find its roots: 215 = _T Thus the general solution is

obtained from the formula:

u :C1£1_£JH+C2(1+\£]H.
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By substitution with the initial conditions we calculate C; =

100 100
The solution of the problem is: u;o, :_1_*/5 1-5 N 145 (1++/5 |
25 (2 25 | 2

Note: By using the system Mathematica the exact value of the number in question is found in this way:

Z-=.
Solve[z2-7-1=0, 7]
t=2/.%

z1=t[[1]]

22 = t[[2]]

(fo5 V8 )} f2og (1o )]



cl=.; c2=.;
Solve[{cl+c2 =1,
clxzl+Cc2%22=1}, {Ccl, C2}]

1 1+\/5
{{Cle —1—0 (—5+\/€), c2- 2\/€ }}

cle-t (-5+\/€); c2 = 1+\/f;
10 25

U100 = c1 21190 4 c2 4 22190

Simplify[%]
%// N

(Lﬁ)m (5-V5) (1+v€)1°1

.
12676506 002282294014 967 032053760 2535301 200456 458 802 993 406410752 /5
573147844013817084 101

5.73148 x 104
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