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L.oi cam on
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Mé dau

Day s6 Fibonacci {F},} 1a diy s6 dugc rat nhiéu ngudi biét dén, quan tdm va
nghién cttu. C6 rat nhiéu tinh chét thi vi ctia diy s6 nay da dudc tim ra. Véi n 12 mot
s6 nguyén khong am, s6 Fibonacci F), dudc dinh nghia bdi Fy = 0, F; = 1 va cong
thic truy hoi F, = F,,_1 + F,,_o,n > 2.

Muc dich ctia luan vin nay 14 tim hi€u va trinh bay lai cac két qua sau day :

Dau tién, Luan vin trinh bay lai két qua cia Ohtsuka va Nakamura [[1]], cong bd

nam 2008, vé tdng vo han clia nghich ddo cdc s6 Fibonacci: véi moi n > 2, ta c6

-1 2 g
( ® q F,_5, néun chén,
Z ? N A 3
k=n = F F,_5—1, néunle,

trong d6 |- | ki hiéu ham san. Nam 2015, Wang va Wen [2] mé rong két qua nay cho

truong hgp hitu han: véim > 3van > 2,taco

-1 A <
(m” 1 F,_5, néun chén,
>75 |- o
P F,_o—1, néunlé.

Tiép theo, Luan vin trinh bay mot s6 két qua ciia Wang va Yuan [3]], cong bd nim
2017, vé tdng dan diu cta nghich ddo cac s6 Fibonacci c6 dang

mn 1)k
Z()

F )
e, ak+b

trong d6 a € {1,2,3} vab < a.

Cau truc cua luan van

Ngoai phan md dau, ket ludn va tai liéu tham khao, ndi dung chinh cua Luén van

dudc trinh bay thanh 3 chuong:



e Chuong 1: Kién thiic chuén bi. Trong chuong nay, ching toi trinh bay dinh nghia
day Fibonacci va mot s6 dang thic, bat dang thiic vé s6 Fibonacci dudc st dung trong
cac chuong tiép theo.

e Chuong 2: Tong ctia nghich ddo cac s6 Fibonacci. Muc dich ctia Chuong nay 1a
trinh bay lai két qua ctia Ohtsuka va Nakamura [1]] va két qua cia Wang va Wen [2]].

e Chuong 3: Tong dan diu nghich d4o cac sb6 Fibonacci. Muc dich ctia Chuong

nay 12 trinh bay lai két qua ciia Wang va Yuan [3].



Chuong 1

Kién thitc chuin bi

Trong chuong md& dau nay, ching toi sé trinh bay lai khai niém vé diy Fibonacci

va mot s6 tinh chit cia ddy nay dudc st dung trong cdc chuong tiép theo.

1.1 Day Fibonacci

Dinh nghia 1.1.1. Diy s6 Fibonacci, ky hiéu béi { F}, }, dugc dinh nghia béi hé thic
truy hoi sau:

Fo=F,_1+F,_2,n>2,
véi cac gid tri ban dau Fy = 0, F; = 1.
Theo dinh nghia, ta c6 day Fibonacci:
0,1,1,2,3,5,8,13,21, 34, 55,89, 144, ...

S6 hang tdng quét ctia diy s6 Fibonacci dudc xac dinh bdi cong thiic Binet dudi

day:
Meénh dé 1.1.2 (Cong thic Binet). Vdin € Z, o = L +2\/g va f = L _2‘/5, ta cé
P20
a—p3
1.2 Mot s6 tinh chat ctia cac so Fibonacci
Meénh dé 1.2.1 ([2, B& dé 2.11). Véi sé nguyén n > 1, ta cé
F?2—F, 1 Fyq = (—1)"1 (1.1)



Chitng minh. Ta s& chiing minh bang quy nap theo n. Véin = 1, ta c6
F?2 — FyFy=12—01=1=(-1)"

Gia sti, dang thiic diing véi n > 1, ta chiing minh dang thiic diing véi n + 1. That vy,

ta co
F2 | — FyFpyo = (Fy+ Fyi1)? — Fo(Fy + Fopa)

= Fr 4 2B, Fy1 + Fo g — FY = FyFop
=2F,F, 1+ F2 | — F,Fupy
= 2F,F 1+ Fy = Fu(Fo+ Fo)
=F +F,F,1—F:
=Fu (P + F,) — F)
=Fy 1Fyp — F?
= (1 = (-

Suy ra diéu phai ching minh. ]

Ménh dé 1.2.2 ([2, BS dé 2.11). Vi hai s6 nguyén duong m, n, ta co
Foym = Fo b+ FoFpg. (1.2)
Chitng minh. Ta chiitng minh bang quy nap theo m. Véi m = 1, ta c6
Fopn=Fo 1k + Foly = F, 1+ Fy.
Véim =2, taco
Fopo=Fy 1Fo+ FoF3=1F, 1 +2F, = F,1 + F,.

Gia sti, dang thiic ding véi m > 2, ta ching minh dang thiic ding véi m + 1. That
vdy, ta co
Foime1 = Fogm—1 + Form
=y 1l 1+ by + By By + FuFa
=Fh1 (Fnoa+ Fp) + Fy (Fo + Frg)

- n—lFm—l—l + FnFm+2-



Suy ra diéu phai ching minh. O
Heé qua 1.2.3 ([2, Hé qué 2.2]). Vdi s6 nguyén n > 1, ta c6
Fop = Fy (F1 + Fuya) (1.3)
Chiing minh. Ap dung dang thiic v6i m = n, ta co
Fop = Fo 1By + FoFpr = Fy (Fmt + Foga)
Suy ra diéu phai chiing minh. O
Heé qua 1.2.4 ([2, Hé qua 2.2]). Vdi moi s6 nguyén khong dm n, ta cé
Py = F2+ F2,,. (1.4)
Chitng minh. Ching minh bing quy nap. Véin = 0, ta c6
Fi=1=0+1=F;+ F.

Véin =1, taco
Fy=2=1+1=F4F}.
Véin = 2, tacod
Fs=5=1+4=F;+F2%
Gia sti, dang thiic diing véi n > 2, ta chiing minh dang thiic diing véi n + 1. That vy,
stt dung dang thiic (1.3)) va theo gia thiét quy nap, ta cé
Flo 4 Fopo = (Fua + F) 4 (Fu+ Fan)?
=F2  +2F, 1+ F2+ F? +2F,F 1 + F2
= Fyy + Fp 4 2F, (Fot + Fup) + E3 + FY
= Fop_1 +2F5, + Fo
= Fopq1 + Fopyo
= F2n+3-

Suy ra diéu phai ching minh. ]



Tuong tu nhu vay, ta cé cac hé qua dudi day:
Hé qua 1.2.5 ([2, Hé qua 2.2]). Vi moi n > 1, ching ta ¢
Fopi1 = FyaFyp + FoFpgs. (L.5)
Heé qua 1.2.6 ([2, BS dé 2.3]). Vdi moin > 1, chiing ta c6
Fopp1 = FoiFyo — F o Fy. (1.6)
Heé qua 1.2.7 (Tinh chit d’Ocagne). Vdi hai s6 nguyén m,n va m > n, ta cé
FoFoi— Fp By = (—1)"Fpp. (1.7)
Meénh dé 1.2.8 ([2, B8 dé 3.1). Véi sé nguyén n > 1, ta cé
FyFyi1 — Fy1Fopa = (1" L (1.3)

Chitng minh. Ta cé

FnFn+1 - ananJrQ = FnFnJrl - anl(Fn + FnJrl
= FnFn+1 — Foby g — Fn—an—H
= Fn(FnJrl - Fn71> - ananJrl

= FTZL - Fn—an—H-
St dung (1.1]) ta dudc két qua can chitng minh. O
Mot cach tong quét ta c6 ménh dé duéi day:

Ménh dé 1.2.9 ([3, B8 dé 51). Gid sita, b, ¢, d la bdn s6 nguyén duong vdi a+b = c+d
va b > max {c,d}. Khi do, ta co

F,Fy — F.Fy= (—1)"""E,_.F, 4. (1.9)
Ménh dé 1.2.10 ([2, BS d& 2.4]). Néu n > 6 thi ta c6

Fn_QFn_l > Fn_|_1. (1.10)



