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Definicia Fibonacciho a Lucasovych cisel

Fibonacciho ¢isla

Definicia
Pre n € Ny definujeme Fibonacciho ¢islo F,, rekurentne, pomocou
podmienok Fp =0, Ff =1a

Fn+2:Fn+1+Fn- (1)

Fr |55 (89| 144 | 233 | 377 | 610 | 987 | 1597 | 2584 | 4181
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Definicia Fibonacciho a Lucasovych cisel

Zaporné indexy

Fn+2:Fn+1+Fn

Niekedy sa ndm mézem hodit pracovat s F, aj pre zaporné indexy n.

n O[—1[—2[-3[—-4[-5[-6]—-7] -8 [—9
Fo 1|0 1 [—1] 2 [=3] 5 [—8|13|—-21]34
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Definicia Fibonacciho a Lucasovych cisel

Zaporné indexy

Niekedy sa ndm mézem hodit pracovat s F, aj pre zaporné indexy n.

n|0|-1{-2|-3|—-4|-5|-6|-7| -8 -9
FrlO0| 1 |-1| 2 |-3|5 |—-8|13|-21]|34
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Zakladné vlastnosti Fibonacciho Cisel

Binetov vzorec

F, vyjadrime pomocou

t.j. pomocou korefiov rovnice x> — x — 1 = 0.

pt+yp=1
-1 =15
prp=-1
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Zakladné vlastnosti Fibonacciho Cisel

Binetov vzorec

Tvrdenie
Pre [ubovolné n € Ny plati:

P
" o= V5
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Zakladné vlastnosti Fibonacciho Cisel

Binetov vzorec

Fn+2:Fn+1+Fn
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Zakladné vlastnosti Fibonacciho Cisel

Binetov vzorec

S0n—|—2 — (Pn—i—l + (pn
wn+2 — ¢n+1 + ,¢n
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Zakladné vlastnosti Fibonacciho Cisel

Binetov vzorec
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Fibonacciho cisla a matice

Fibonacciho ¢isla a matice

Fibonacciho cisla



Fibonacciho cisla a matice

Fibonacciho ¢isla a matice

11
(o)
A2=A+]

xa(t) =t — Tr(A)t + det(A) = t> —t — 1
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Fibonacciho cisla a matice
Cassiniho identita

Tvrdenie (Cassiniho identita)

FriiFno1— F2 = (-1)" (5)

Fn Fn n
det< F—,tl Fn1> = Fpi1Foo1 — F2 = (-1)
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Fibonacciho cisla a matice

Cassiniho identita

Figure: Cassiniho identita.
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Fibonacciho cisla a matice

Cassiniho identita

Figure: Missing square puzzle
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Fibonacciho cisla a matice

Cassiniho identita

Fpi1Fpo1 — F2=(=1)"
For1i Fo (1)

Fn Fn—l_FnFn—l
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Fibonacciho cisla a matice Diagonalizacia a Binetov vzorec

Diagonalizicia a Binetov vzorec
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Fibonacciho cisla a matice Diagonalizacia a Binetov vzorec

Diagonalizicia a Binetov vzorec

Fry1 Fn " 0 _1
=P P
(2 ) =r (5 o)

Fn= Cl(Pn + C2wn
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Fibonacciho cisla a matice Diagonalizacia a Binetov vzorec

Diagonalizicia a Binetov vzorec
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Fibonacciho cisla a matice Diagonalizacia a Binetov vzorec

Diagonalizicia a Binetov vzorec

Ty
©—1 V5
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Kombinatoricka interpretacia Fibonacciho Cisel

Kombinatoricka interpretacia Fibonacciho &isel

» Pocet dlazdeni mriezky rozmerov 1 x n dlazdicami velkosti
1xlalx2

» Pocet vyjadreni isla n ako sictu jednotiek a dvojok.

» Chceme prejst n schodov tak, ze kazdym krokom stipame
o jeden alebo o dva schody vyssie. Kol'ko je moznosti, ako sa
to da urobit?
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Kombinatoricka interpretacia Fibonacciho Cisel

Kombinatoricka interpretacia Fibonacciho &isel
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Figure: Dlazdenia mriezky 1 x n pre n =1,2,3,4
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Kombinatoricka interpretacia Fibonacciho Cisel

Kombinatoricka interpretacia Fibonacciho &isel

Figure: Dlazdenia mriezky 1 x n pre n=5,6
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Kombinatoricka interpretacia Fibonacciho Cisel

Kombinatoricka interpretacia Fibonacciho &isel

Tvrdenie
Pocet dldzdeni mriezky rozmerov 1 x n pomocou dlazdic rozmerov
1x1alx2jerovny Fpyg.
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Identity a sumy s Fibonacciho Cislami Niektoré vlastnosti Fibonacciho Cisel

Konvoluéna vlastnost

Tvrdenie (Konvoluéna vlastnost)
Pre [ubovolné m, n € Ny plati

Fm+n:Fan+1+Fm—1Fn (6)

(o) G a)-Go)

Fm+1 Fm Fn+1 Fn Fm+n+1 Fm+n
Fm Fm—l Fn Fn—l Fm+n Fm+n—1
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Identity a sumy s Fibonacciho Cislami Sumy obsahujiice Fibonacciho cisla

Sacet prvych n Fibonacciho cisel

n
Sp= Fn
k=0
n |0 34| 5|6 |7 ]8]9
Fn 10 112135 |8|13|21]|34
Sh,10 4|7|12]20|33|54 |88
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Identity a sumy s Fibonacciho Cislami Sumy obsahujiice Fibonacciho cisla

Sacet prvych n Fibonacciho cisel

n
So=> Fn
k=0
nJ0[1]2[3]4][5[6]7]8]9
F,|0[1|1[2|3]5 |8 |13]21]34
S,|0|1[2]4[7]12]20[33]54 ]88
n
Fon=Fri—1
k=0
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Identity a sumy s Fibonacciho Cislami Fibonacciho cisla a binomické koeficienty

n;k)

=3 <n x k) (7)

k=0

= (0)+ ("71) (72 +
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Identity a sumy s Fibonacciho Cislami Fibonacciho cisla a binomické koeficienty

n;k)
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Fibonacciho cisla a binomické koeficienty
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