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Connections between the basic and the Fibonacci-type series

Budapest, Hungary

Let us denote the basic (original) Fibonacci series: u,=1,1,2,3,5,...
We say that the a, is a Fibonacci-type series, if a,a, are arbitrary natural numbers and
& =&, ta,.

Theorem 1.
The connection of Fibonacci-type number and Fibonacci number is the above equality:

«y a,=alu,+alu,
Proof (mathematical induction):
Ifn=3then u =1 u =1= a,=4a+a, (itistrueby thedefinition).

Assume a, holds (for some unspecified value of n). It must then be shown that a,.1 holds, that
is:

(2) A =a,ta,, DE:P - &,=9 mjn—2 ta Eun—1 ta,,

By the condition of induction:

(©)) %ﬂ = ai Eun—2 + a2 mln—l + ai Elln—3 + a2 Elln—2 = ai(un—z + un—3) + az(un—l + un—z)
U1 Un
Q.E.D.
Remark:

If a=a,=1 0%~ a=u_,+u_=u ,itisthebasic Fibonacci series.

n !

Example:
a, =111,a, =222 then the a, series - 111, 222, 333, 555, 888, 1443, 2331, 3774 0O -

0% - u, =8 u, =13= a, =111[8+22213=3774



Theorem 2.

(4 U, =1+ 3y

Proof (mathematical induction):

If n=3then u, =1+u =1+1=2 (it istrue by the definition).
Assume up,.1 holds (for some unspecified value of n). It must then be shown that u, holds, that
is:

n-3 n-4 n-4
Un:Un_l+Un_2:1+Zq+1+ZUj :2+22q +un—3:
i=1 j=1 i=1

n—-4
=21+ Zui) tU,;=U_,+tuUu_,+u, ,=U

R —— U,
Un-2

Q.E.D.
Corallary:

If n=n+d (d=1,2,3,...) then by the Theorem 2.:

m+d-2 m+d-2
SUTEEED TR TR HTEITAE Y
(5) i i j=m-1 j=m-1
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