
×èñëà Ôèáîíà÷÷è äëÿ îöåíêè áàçèñîâ
ðåêóððåíòíûõ ïîñëåäîâàòåëüíîñòåé.

Ô.Ì. Ìàëûøåâ

2026

1



{xi}, i ∈ Z, xi ∈ X

xi+m = f
(
xi, xi+k1, ... , xi+ks

)
(1)

0 = k0 < k1 < ... < ks < ks+1 = m,

ÍÎÄ(k1, ..., ks,m) = 1,

s ⩾ 1,
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s = 1, X = GF (2)

xi+m = xi + xi+k

φ : Z2 → Z, (z1, z2) 7→ kz1 +mz2, (k,m) = 1

Z ∼= Z2⧸kerφ ⊂ R2⧸kerφ
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∆n � áóëåâ òðåóãîëüíèê Ïàñêàëÿ, ξ � ÷èñëî åäèíèö â í¼ì

Th. ξ ∈ (χin− δi, χin + δi)

0 = χ0 < 1 = χ1 < χ2 < χ3 < ... .

χ0 = 0, χ1 = 1, χ2 = 1
1

2
, χ3 = 2, χ4 = 2

1

4
, χ5 = 2

1

2
, χ6 = 2

3

4
, χ7 = 3,

χ8 = 3
1

4
, χ9 = 3

3

8
, χ10 = 3

1

2
, χ11 = 3

3

4
, χ12 = 3

7

8
, χ13 = 4, ....

N0 = 1, N1 = 3, N2 = 6, N3 = 15, N4 = N5 = 12, N6 = 36, N7 = 61,

N8 = 72, N9 = 24, N10 = 78, N11 = 192, N12 = 48, N13 = 192.
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Th. ξ ∈ (
n(n+1)

3 − χin− δi,
n(n+1)

3 − χin + δi)
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xi+m = f
(
xi, xi+k1, ... , xi+ks

)
Ìèíèìàëüíûé ïîðîæäàþùèé íàáîð � S ⊂ Z: xt, t ⩾ T ,

âûðàæàþòñÿ ôîðìóëîé, ñîäåðæàùåé ñèìâîëû f è xi, i ∈ S. Äëÿ
S′ ⊊ S ýòî íå âûïîëíÿåòñÿ.

xt = f
(
xt−m, xt−m+k1, ... , xt−m+ks

)
Áàçèñíûé íàáîð � êîãäà |S| = m ìèíèìàëüíî âîçìîæíàÿ.

φ : Zs+1 → Z, (z1, ... , zs, zs+1) 7→ k1z1 + ... + kszs +mzs+1,

Z ∼= Zs+1⧸kerφ ⊂ Rs+1⧸kerφ = Cs × R
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s = 1
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s ⩾ 2, Zm ⊂ Cs

π : Z→ Zm, z 7→ zmodm

σ : Zm → Z, π(σ(y)) = y, ∀y ∈ Zm

Im σ � áàçèñíûé íàáîð ⇔

σ(y + π(ki)) ⩽ σ(y) + ki

äëÿ âñåõ y ∈ Zm è i = 1, ... , s
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s = 1, xi+m = f (xi, xi+k), (m, k) = 1

xi = f (0)(xi+m, xi+k), xi+k = f (1)(xi+m, xi), i ∈ Z

S ⊂ Z � áàçèñíûé íàáîð, åñëè ðàñøèðåíèå

[S] = {t ∈ Z| xt = F(f, f (0), f (1), xi, i ∈ S}
ñîäåðæèò âñå öåëûå ÷èñëà z ∈ Z

Òåîðåìà. Åñëè S � áàçèñíûé íàáîð, òî

m ⩽ |S| ⩽ ψ(m)
Îáðàòíî, äëÿ ëþáîãî öåëîãî s, m ⩽ s ⩽ ψ(m)

èìååòñÿ áàçèñíûé íàáîð ìîùíîñòè s.
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m = φn0 + φn1 + φn2 + ...

n0 � n1 � n2... ⩾ 0

ψ(m) = 2n0 + 2n1+1 + 2n2+2 + ... + 2ni+i + ...

φ−1 = φ0 = 1, φi = φi−1 + φi−2, ni − ni+1 ⩾ 2

m = 1cn−1cn−2...c1c0 = φn +
n−1∑
i=0

ciφi

m = 1(νl)1(νl−1)1...1(ν1)1(ν0)

ψ(m) = 1(νl − 1)1(νl−1 − 1)1...1(ν1 − 1)1(ν0 + l)
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ψ : R→ R

ψ(x) = x, x ∈ [0, 2];

ψ(φn+1 + x) = 2n+1 + 2ψ(x), x ∈ [0, φn], n ⩾ 0

0.719mτ < ψ(m) < 0.797mτ + 0.25,

τ = log√5+1
2

2
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