Ban co biét gi vé day so Fibonacci?

Chuyén vui khoa hoc: John HT Lwong & Tén Thit Di

Day so Fibonacci 1a mgt mau so trong do so ti€p theo trong mot chudi tuan hoan duogc tao ra bang cach cong hai
sO trudc do lai véi nhau:

0,1,1(1+0),2 (I+1),3 (2+1),5 (2+3, 8 (3+5), 13 (5+8), 21 (8+13), 34 (13+21), ...
0,1,1,2,3,5,8,13,21, 34, ...

Céc sb Fibonacci ciing duoc st dung trong khoa hoc may tinh va tai chinh dé xac dinh khoang thoi gian khi gia
clia mot tai san s& nglng ting va bat dau giam gia tri. No c6 thé dugc sir dung dé mo ta nhleu hién tuong dang
kinh ngac, trong toan hoc va khoa hoc, ngh¢ thuat va tu nhién. Cac sd Fibonacci - dugc 4 an giau trong “su ngau
nhién” cua thé gidi ty nhién. O dong vat, day Fibonacci dugc quan sat thiy o ¢ sén va trong vo c6 ngan cua oc
hodc & sao bién ¢6 nam canh. Con nguoi c6 nam chir s6 Fibonacci vi trén mdi ban tay co 4 s6: 1,2, 3, 5, va véi
2 ban tay: tong cong c6 8 ngon tay va 2 ngon tay cai - 1, 2, 3, 5, 8: tit ca cac so xuét hién trong diy sb
Fibonacci. Cac thién ha nhu Dai Ngan ha c6 cac nhanh xodn dc tuan theo md hinh Fibonacci, ciing nhu cac con
bdo. Hinh dang cua ching rit gidng véi hinh dang cua hoa anh vii, dugc minh hoa trong mdt hinh goi la Hinh
chit nhit Vang, duoc hinh thanh boi sy xép chdng theo ty 1é clia tam sd dau tién theo sau sb 0 trong ddy. Ban co
biét Fibonacci ¢6 thé duoc sir dung trong cd bac Roulette. Tinh phd bién va chirc ning dang kinh ngac cua no
trong tu nhién cho théy tam quan trong ctia n6 nhu la mdt dac tinh co ban cua vii tru.

Fibonacci Golden Spirai ‘
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Hoa Anh Vi — hinh chit nhat vang (source: internet)
Gi6i thiéu

Fibonacci tén 1a Leonardo Fibonacci (LF), dd trd nén ndi tiéng v6i diy sé Fibonacci. Co nhiéu tmg dung da
dang cta diy s Fibonacci, tham chi nhitng ngudi choi song bac bat ddu ap dung nhu mét chién luge tro choi
Fibonacci. LF sinh khoang nim 1170 tai Pisa (Ifaly, Nudc Y). Khi cung cha di du lich quanh bd bién Dia Trung
Hai (Mediterranean coast), LF d3 tim hiéu vé hé thong tinh toan thuong dugc sir dung cua cac thuong gia. LF



ay nhan ra rang hé thong nay rat ¢6 1oi vi n6 dya trén viée st dung hé théng gia tri theo vi tri va ngay sau d6
quyét dinh viét mot cudn sach vé né co tén 1a Sach tinh toan “The Book of Calculation” hoac Liber Abaci [1].

Fibonacci coi day s0 1a cau tra 161 cho cau hdi sau:

"C6 bao nhiéu cdp tho s& duoc sinh ra trong mot nam, bat dau bang mot cap duy nhat, néu mdi thang mdi cip
sinh ra mQt cdp mdi va bat dau sinh san tir thang thar hai?"

Két qua co thé dugc biéu thi bang s nhur 1, 1,2, 3,5, 8, 13, 21, 34, 55, 89, 144, ...

Day (sequence) Fibonacci la mot tap hop cac so nguyén (integers), cac so Fibonacci bat dau bang sd 0, theo sau
1a 6 1, sau d6 1a s6 khac. Dy tuan theo quy tic mdi sd bang tong hai sd lién trude.

0,1,1,2,3,5,8,13,21, 34, 55, 89, 144, 233 ...
0+1=1,1+1=2,142=3,2+43=5,3+5=8, .....

Mot sé day Fibonacci bat dau bang mot thay vi sé khong, nhung diéu nay kha hiém gap.

Tinh day Fibonacci

Day Fibonacci c¢6 thé duge tinh bang toan hoc. Theo cach tiép can nay, mdi sb trong diy duoc coi 1a mot sb
hang, dwoc biéu thi bang biéu thirc Fn. “n”= vi tri ctia sd trong chudi, bat dau bang sé khong.

Vi du: thir sdu = F5 va tha bay = F6.
St dung cach danh s6 nay, diy Fibonacci c6 thé duoc xac dinh theo ba phwong trinh sau:

FO =0 (chi &p dung cho scf) nguyén dau tién) (1)
F1 =1 (chi &p dung cho s6 nguyén thir hai) (2)

Fn =Fn-1 + Fn-2 (4p dung cho moi s nguyén khac) (3)

Hai phuong trinh dau tién vé co ban noi rang s6 hang & vi tri dau tién bang 0 va s hang & vi tri tht hai bang 1.
Phuong trinh thtr ba 1a mot cong thuc d¢ quy, c6 nghia 1a moi so cia day dugc xac dinh bang cach st dung céac
s0 trudce do.

Vi du: dé xac dinh s6 thitr nam (F4), F2 va F3 phai duoc xac dinh. Déi lai, hai s6 ndy can céac sb trude chung da
dugc xac dinh. Céc con s0 lién tuc xay dung lan nhau trong suot chuoi. Trong ky nghi 1€ va néu ban khong co gi
dé lam ngoai an va udng, ban c6 thé thu cong thirc cho chinh minh, st dung bang dé tim céc s6 thu tu
Fibonacci.

Vi du: phép tinh sau tim s6 Fibonacci cho s6 hang & vi tri thir muoi (F9):
FO9=F(9-1)+F(9-2)=F8 + F7=21+13 =34
Théch thirc v6i mot cong thire nay 1a né luén dua vao viée biét cac sd Fibonacci trude d6 dé tinh mot sb tiép

trong chudi. Vi du: ban khong thé tinh s6thtr 9 ma khong biét sdthir 7 va thir 8. Vi vay, néu phai tim sb hang thi
100, ban s€ mat nhic¢u thoi gian.



Tat nhién, “Nhdn ngoai hitu nhan”, c6 rat nhi€éu nha toan hoc thong minh, va ban c6 thé sir dung cong thirc
Binet d¢ tim day so Fibonacci:

neg () - (59))
"5 2 2

F100 = 354224848179261915075

Néu ban muon biét cong thirc nay co thuc sw chinh xdc hay khong, vui long theo lién két nay [2]. May tinh
F1b0na§01 rat nhanh (Omni Calculator) ¢ sin taihttps:/www.omnicalculator.com/math/fibonacci, ban chi can
nhap so "n"

Viéc tinh toan c6 thé khé khan trir khi ban c6 mot s6 churong trinh phan mém toén hoc (mathematical software).
Quén toan hoc di vi nhirng con s6 cao nay khong co ¥ nghia vat ly dbi v6i bat ky ai. Hay tim mot sd ung dung
thi vi cho day_ sO ky diéu nay boi vi ddy s6 nay khong qua quan trong. Phan co ban 1a khi cic sé 16n hon,
thuong gitta mdi cdp sé Fibonacci lién tiép xap xi 1.618 (8/5 = 1.6; 13/8 = 1.625; 21/23 = 1.615; 34/21 = 1.619,

Dleu nay ty 1€ dugc g01 bang nhiéu tén: ty 1& vang(golden ratio), trung binh Vang, @, va ty 1¢ than thanh, trong
s6 nhitng tén khac. S6 ¢ (phi) = 1.61803... (1 +\/5)/2 hodc 1/¢ = 0.618dugc biét dén nhiéu hon vdi cai tén ty 16
vang va thudng xuét hién trong nghé thuat, kién triic va khoa hoc ty nhién.

Ty 1é vang dwoc quan sat thay trong so (skull) nguoi

Trong modt nghién ctru tim hiéu xem hinh dang so ngudi co tuan theo Ty 1& vang hay khong (1.618 ... ), cic nha
nghién ctru cia Johns Hopkins da so sanh 100 so ngudi vo1 70 so cua sau loai dong vat khac va phat hién ra
rang kich thudc so ciia con ngudi tuan theo Ty 18 vang (Hinh 1). Tuy nhién, so ciia cac loai it lién quan hon nhur
cho, hai loai khi, tho, su tir va ho lai khac voi ty 1& nay. Rafael Tamargo, M.D., gido su giai phiu than kinh tai
Truong Y Pai hoc Johns Hopkins, cho biét: “Cac loai dong vat c6 vi khac ma ching t6i da khao sat thuc sy co
cac ty 1& duy nhét tiém can v6i Ty 1& Vang véi su tinh vi ciia loai ngay cang tiang. “Chiing toi tin rang phat hién
nay co6 thé c6 ¥ nghia nhan chung hoc va tién hoa quan trong.”

B C
: * - ' | Hinh 1. Trong mot tinh’huéng tuong tu ¢so nguoi, su phan chia cung
i nasioiniac (tr nasion dén inion, NI) bdi bregma thanh mot cung phia
Golden Ratio (®): 5 = T = 1618 trudc ngan hon (tir nasion dén bregma, NB) va cung cham dai hon (tir
bl B bregma dén inion BI), tao ra mot mbi quan hé hinh hoc trong d6 ty 1

ConmpondiogReti: N8~ M ’ cua cung nasioiniac trén cung bregma-inion (NI/BI) trung voi ty 1¢
cua cung bregma-inion trén cung nasion-bregma (BI/NB), ca hai déu
la 1.6.

Viéc chia nhé cung nasioiniac bang bregma thanh 2 cung khong bang
nhau md phéng su phan chia hinh hoc cia mt duong theo Ty 1€
vang[3].

. (Source: Mammalian Skull Dimensions and the Golden Ratio (®).
Tamargo, Rafael J.; Pindrik, Jonathan A. Journal of Craniofacial
Surgery 30(6):p 1750-1755, September 2019.)
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Diy Fibonacci Chuyén déi Kilomét (Km) thanh Diam (Miles)

1 dim (mile) bang khoang 1,609 km nén ty 18 ndy rat gan véi Ty 1¢ vang.

Phén tir DNA, chwong trinh cho moi sw séng, dwa trén phin vang
C6 hai diém tha vi véi DNA:

(1) DNAdo duoc 34 angstrom dai x 21 angstrom rong cho méi chu ky day du cua dudng xodn dc xodn
kép cua no.Tat nhién, hdy nhd rang 34 va 21 1a cac so trong day Fibonacci va ty 1¢ cia ching,
1.6190476 gan dung véi ¢, 1.6180339 (Hinh 2)

(i)  B-DNA c6 cac vong xodn theo ty 1¢ ¢. DNA trong té biao xuét hién dudi dang chudi xoan kép duoc
goi la B-DNA. Dang DNA nay c6 hai ranh trong hinh xodn 6c cta nd, véi ty 1€ ¢ trong ty 1€ gitra
ranh chinh va ranh phuy, hoac khoang 21 angstrom trén 13 angstrom (Hinh 2).
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Hinh 2. DNA thyc sy trong nhu thé nao - Kich thude nhu thé nao
Duwong cong Fibonacci

-Hay v€ mot duong cong Fibonacci tir mot vai “6 vudng” tur ddy Fibonaccei va ngam nhin nu cudi xinh dep kinh

dién nay ctia nang Mona Lisa (bén trai). Nhin vao mot sé duong cong Fibonacci trong kién tric va dong vat
bién (bén phai) (Xem Hinh 3).
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Hinh 3: Pudng cong Fibonacci: Mona Lisa, trong kién triic va dong vat bién.



C6 su tuong ddng nao giira dudng cong Fibonacci voi hinh dang song va song bao khong? Hay nhin vao burc
tranh tiép theo. Mot vi du khac 1a hinh dang cua cac Thién ha Xodn oc (Spiral Galaxies) trong d6 duong cong
cua Fibonacci 1a 10 rang (Hinh 4).

Hinh 4: Buong cong Fibonacci: dang song, song bdo, va cac Thién ha (Spiral Galaxies)

Day Fibonacci trong am nhac
Thiét ké cua mot s6 nhac cu phd bién (violin va piano) duoc dya trén ty 1¢ vang? Xem Hinh 5

Mot vai s6 Fibonacci dau tién dudng nhu duoc the hién bang su sdp xép cua muodi ba phim doc theo ban phim
thanh nhém hai va ba phim den giita tdm phim tring bao gdm mot quing tam day di.

A, : A, = Golden Ratio
B, : B, = Golden Ratio
1 3 5 6 8 10 12

C, : C; = Golden Ratio

Hinh 5. Kich thudc dién hinh ctia violin (bén trai) va diy Fibonacci c6 thé dugc nhin thay trén ban phim dan
piano (bén phai): 1, 3, 5, 8, 13.

Fibonacci va thiét ké o to

Ban c6 biét rang ty 1€ vang nam ¢ trung tdm cuia moi chiéc xe Aston Martin? Lu6n luén c6 mét 1y do cho su
sang trong va vé dep.

James Bond, Aston Martin va ty 1& vang c6 diém gi chung? James Bond, con duoc goi 1a 007, da lai chiéc Aston
Martin DBS5 trong cac b phim GoldFinger va Golden Eye, va Aston Martin hi¢n dang tu hao vé viéc 4p dung ty
1€ vang trong thiét ke cua nhitng chiéc 6 t6 DB9 va Rapide S (Hinh 6).

Aston Martin Rapide S duoc mé ta nhu sau [4]:“Ty 1¢ ngoan muc — 'Ty 18 vang' nam & trung tdm cta mdi chiéc
Aston Martin. Can béng tor moi goc do, mdi duong nét bén ngoai cua Rapide S hoat dong déng bd va moi ty 1€
déu dugc do ludong chinh xac dé tao nén hinh dang uyén chuyén, tinh khiét. K¥ thuat ctia ching toi tuan theo
nguyén tic twong tw. Sy phan bo trong luwgng gan nhu hoan hao d¢am bao Rapide S can bang vé hinh thirc va can
bang vé chirc ning.”
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Hinh 6: Martin Austin vdi t§ 1€ vang Fibonacci 1.618 (source: https://www.goldennumber.net/aston-martin-golden-ratio/)

Fibonacci trong tro choi Roulette (tin gia-Fake News)

Mot sb trang web mo ta cach choi Roulette dua trén ddy Fibonacci. Dau tién, didu quan trong 1a phai hiéu loi
thé nha cai trong roulette. Trong Roulette Chau Au, ban c6 mot 6 s6 0 mau xanh 1a cdy. Néu qua bong roi
xudng déy, dit cugc bt ky (any bets) nhu do hodc den s& thua. D6 13 nhitng gi mang lai loi thé cho song bac.
Trong Roulette chau Au, ty 1€ 191 nhuan cta nha céi l1a 2.7%.

Trong American Roulette, mot tro choi co6 hai tui mau xanh la cy, ty 1€ nay tang 1én 5.26%. Co tong cong 38 6
trén banh xe roulette My, tir 0 dén 36, cong voi s6 00 bd sung. 18 6 trong s6 ndy c6 mau do, 18 6 con lai c6 mau
den trong khi hai 6 c6 s6 0 va 00 c6 mau xanh luc.

-Nguoi choi dat theo s6 dau tién trong ty 1¢ Fibonacci.

-Néu ngudi choi thua, anh ta dit theo sb tiép theo trong day s0.

-Khi anh ta thang, anh ta di chuyén ngugc hai con sd.

Khi nguoi choi bat dau ty 16, anh ta nén tiép tuc dit cho phu hop. Nguoi choi ¢6 the dat vao 1¢/chdn, den/do
hodc cao/thap[5] (Hinh 7).
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Fibonacci Roulette System

Hinh 7. Fibonacci Roulette system. Nhé khong co hé théng c& bac nao hoan hio cho ngudi choi cd bac va
Fibonacci khong phai 12 mdt ngoai 1€. Khong c6 moi lién hé nao gitra so 1an dat cugc va co héi chién thang, don
gian la n6 khong dung. Pay chi la "Sai [am cua nguoi danh bac".
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Nhiéu thir trong tu nhién cé kich thudc dic biét, vi du, theo mdt ) thz‘iy boi Viét Nam /Trung Quéc - nhitng
ngudi dan 6ng [in va béo ludn thanh cong va tro thanh chinh tri gia quyén lyc. Vai vi du nhu Henry Kissinger,
Ding Tiéu Binh (Deng Xiao Ping), chii Un “Kim Jong-Un” va ding quén tuéng “rau dé&” (goatee beard)
Nguyén Khéanh cta ching ta.

Ty 1€ vang 1.618 tir day Fibonacci duong nhu ¢6 chue nang co ban déi voi1 cac vién gach xay dung. Trong nghé
thuat, ty I¢ vang nay mang tinh thdim m¥y cao hon céc ty 1¢ khac. Dén Parthenon & Athens, DPai Kim Tu Thap
(Great Pyramid) & Giza va Mona Lisa ciia Da Vinci déu két hop céc hinh chir nhat co kich thudce dya trén ty 1€
vang.

Ty 1é twong tu nay c6 thé dugc nhin théy trong cac mdi quan hé giita cac thanh phan khac nhau trong ty nhién.
Ty 1¢ ong cai so voi ong dyc trong bét ky to ong nao 1a khoang 1. 618 [6]. Hoa hudng dwong (sunflowers), c6
cac hat xodn 6¢ dbi nhau, co ty 18 1.618 giita cac duong kinh cua moi vong quay [7]. Ty 1é vang thuong dugc
cac nha giao dich va nha phan tich k¥ thuat sir dung dé du bao cac bién dong gia theo thi truong. C6 18, cac sb
Fibonacci va ty 1¢ vang c6 tim quan trong tim 1y manh mé trongloai ngudi. Mot s mau xe thanh lich dugc thiét
ké dua trén ty 1é vang va Aston Martin 1d mot vi du ma chung ta di phan nao quen thudc. Pay 1a mot chiée xe
Xuét sac ngoai trir gia ca va day c6 thé 1a 1y do tai sao khong ¢ nhiéu xe Aston Martin nhu vay & Bolsa.

Tai sao khong thu mét s6 Fibonacci voi Roulette tai song bac?
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