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o1 ap1Buoi fibonacci

cloaywyn

H akoAouBia apiBuwyv aTnv otoia o KAOe apIBUOC cival ioo¢ pe To dBpoiopa Twy dUo TTponyoUHevwY givai
YVWoTH w¢ akoAouBia Fibonacci: 1,1, 2, 3,5, 8, 13, 21, 34, 55, 89, ...

EmimAéov, o Adyog dUo diadoxIkWwy apiBuwyv The akoAouBiag Teivel TTpog Thv amokaAoUpevn

Xpuon Topn, A Xpuon avahoyia, A ApiBué ¢ = 1.618033989.

Aec 611: 1/9 =0.618033989, pe amotéAeopa va 1oxVel: 1/9 =9 -1 (3nA. ¢°-9-1=0)

‘Eva opBoywvio Tou oTroiou 0 Adyog Twv TTAgupwy eivai ioo¢ pe 1/¢ ovopdletar Xpuaé OpBoywvio.

H akoAouBia Fibonacci mapdyetal amé Th oxéon:a;=a.=1,a,=a,2+da,.,

Kdl amavtdral ouxvd oc ToAAOUC TOHEIC TWV HABNUATIKWY KAl Twv dAAWY ETTIGTAPWY.

Eivar 6pw¢ onpavTiké Kai To méoo ouxvd ouvavtdral oTh uoh, o€ HoTiPpa 6Twe Ta AouAoUdia i Ta UAAa
TWV QUTWV.

IoTopia

O Fibonacci Atav ToAU yvwoTo¢ oTNV €MOXH TOU KAl avayvwpileTal oAdepa W¢ o HeyaAUTEPOC
padnuatikog Tou Meoaiwva. MevvABnke atn dekaeTia Tou 1170 ka1 méBave auth Tou 1240. AyaAud Tou
UTtdpx el 0To vekpoTageio, dimmAa atov KaBedpikd Nad Tng Pisa, kovTd oTov mepipnyo upyo. To 6voud
Tou £xel 800¢i ae dUo dpduoug, atnv Pisa kai Th @AwpevTia. To Tpayuariké Tou évoua Atav Leonardo
Pisano, opwc o id10¢ amokaAoloe Tov €auTo Tou Fibonacci, cUvtunon Tou Filius Bonacci (y16¢ Tou
Bonacci), amé To dvopa Tou matépa Tou. O maTépag Tou Leonardo, Guglielmo Bonacci, ATav
TeAwveIdkdg uTtdAAnAog aTh Bopeloagpikaviki moAn Bugia. O Fibonacci peydAwoe ekei kai n ekmaideuon
TOU eMNPEAOTNKE onUAvTIkd améd Tou¢ MaupitTavoug aAAd kai amo Ta Taidia ou ékave apydTepa oc OAo
To HAKOC TNG Meooyelakhg akThG. ETol yvpioe ToAAoUC euTtOpoug Kal EUade Ta apiBunTikd ouoThuaTa
TIOU auToi XpnaidoTolovoav yia Ti¢ cuvaAAayég Kal Toug AoyapidopoUc Toug. 2UvTopd dIamioTwaoe Td
TAgovVEKTAUATA Tou «IvdoapaPpikoU» apiOunTIkoU CUGTAUATOC Kdl £YIVE ATTO TOUC TIPWTOUC TTOU TO
gighyayav othv Eupwrn. TTpékeiTai yia To apiBunTiké oUoThUA TTOU XPNOILOTIOIEITAI KAl ORpEPA, HE déKa
yneia, éva ek TWV oTtoiwy To UNOEV, KAl TV UTTOOIACTOAN.

To PipAio Tou Liber abbaci (pipAio Twv umoAoyiopwy) To omoio oAokAnpwBnke To 1202 émeioe apkeToUg
Eupwmaioug paBnuarikoUg va XpnoiHoToIRoouV To «vEo» auoThud. To PiPAio, ypaupévo ota AdTIVIKA,
TepIypdpel e AeTTopépEIa TOUG HABNUATIKOUG Kavoveg Tou ohnpepa diddokovTal aTo dNUOTIKG yid Thy
TpdoBeon, Thv agaipeon, Tov TToAAamAaaiaopd kai Tn diaipeon Kai epiéx el TOAAEC AOKAOEIG-
Tapadeiyparta pHe ASTITOHEPEIEC YIA TNV EQAPHOYA AUTWY TWV KAVOVWV.

n akoAouBia fibonacci kai n @lon

Ta guTtd d¢ yvwpilouv yia Tnv akoAouBia Fibonacci, amAd peyaAwvouv pe Tov o TPOOYoPO Kdal
amodoTikd TéTo. Opwe h akoAouBia kdvel Thv ep@davioh The oth didtaén Twy PUAWY YUpw amod To Hioxo.
EpgavileTal emiong othv avdmTuén Twyv PeAdVWY dpKeTWY €18WV eAdTou, kKaBuw¢ emiong Kai oth didataén
TWV TETAAWY OTIC HAPYAPITEC Kal Ta nAloTpotid. Mepikd kwvogdpa dévdpa mapouaidlouv Th ocipd
ap1Ouwy oth dopn TN EMIPAVEIAG TWV KOPUWY TOUG, EVW Ta 9oIVIKAdevdpa oToug dAKTUAIOUG TwvV
KOPHWYV Toug.

Opwc e TPoKUTTEI aUTh N didata&n, auTh h oUPPETpia oc axéan He Thv akoAouBia;

2 TNV TEPITTWON TOU QUAAWLATOC PTTopEi va oxeTi{eTal e Th HEYIOTOTTOINON TOU XWEOU TToU gival
di1aBéaipog yia Tnv avdmTuén KdBe @UAAOU R TO PWC TTPETIEI va TTEPTEI TTAVW aTO KABe PUAAO.

H @uon mpogavu¢ dev TpoamaBei va xphaigomoinoel Tnv akoAouBia Fibonacci

aAA@ auTh edeavileTal we 1o deuTepelov amoTéAeopa Hiag ToAU PaBuTepng YUaIKAG d1adikaciac.
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‘Eva dAAo tapddeiypa civai 1o id1o To avOpwTivo Xépl: KABe dvBpwTog £xel 2 Xépid, KABe éva amod Ta
omoia éxel 5 ddkTUAa, KABe dAKTUAO amoTeAciTal amd 3 TuAuara mou xwpilovral amé 2 apBpwaeig. OAol
auToi ol apiByoi avikouv aTnv akoAouBia Fibonacci.

H yvwan Tou ap1Bpol ¢ Kai Tou Xpuool opBoywviou
avdyeTal oTouc apxaiou¢ EAAnveg ol omoiol pdaioav Tavw
TOUC TO TTI0 YVWOTO épyo TéEXVNG: o TTapBevivacg civai
YEUATOC amo xpuad opBoywvia. O1 pabnréc Tou
HadnuaTtikoU kai giAocdgou TTuBayopa épTavav oTo onyeio
va Bswpolv Tn Xpuoh avaAoyia, OcdémveuoTh.

ApydTepa o Leonardo Da Vinci wypdyioe To mpéowTo The Mona Lisa
WoTe auto va xwpdel TEAEla o éva Xpuao opBoywvio kai d6pnae Tov
uTtoAoITro Trivaka yUpw amoé To Tpoowto XwpilovTdg Tov £Tiong o xpuad
opBoywvia.

O Mozart diaipeae peydAo apiBuoé amo Ti¢ covdreg Tou oc dUo Hépn, n
XPOVIKA avaAoyia Twv oToiwy avTioToIXEl 0Th XPUGH TOUR, Tov apiBuod o,
av Kdil Uttdpxel onpavTikh diXoyvwiid yid To Katd Téoo auTo £yive
OKOTTIA.

TTio mpéowata o OUyypocg cuvBéTng Mela Bartok kai o FdAAog
apxITékTovag Le Corbusier xpnaigomoinoav okOTipa Th XpUoh avaAoyia
oTa €pya Toug.

Opwcg akoépa kai o XpIoTIavikog aTaupog amoTeAgital améd dUo KABeTEC
HeTaU Toug ypaupég He TNV avaAoyia avdpeoa oTnv

Katakopuen Kai Tnv opilovTia va pnv eivai dAAn amé Tov apiOuod ¢.

AKOWN Kal gnpepa n Xpuoh avaAoyia amavrdral g€ TARGo¢ avOpwivwy KATAOKEUWY.

Av B¢Ael kaveig va del éva Xpuad opBoywvio dpKei va KoITAEel Hia TIOTWTIKA KApTA To OXAKA ThG
oTroiag eivar akpiPpwe auTo.

O1 moAudpIBueC eppavioeig TR XPUONG avaloyiag, Kal TwWv Xpuowyv opBoywviwv oThv TéXvn, ivai
avTikeigevo oulNTAOEWY Kal EpeUVWY HeTAlU TWV YuXoAdOYWV yid To KaTd Téoo oI dvBpwrTol
avTiAaupdvovTal To Xpuao opBoywvio yia Tapddeiypa, W¢ mo OHopPo Kal appHovIKe oxApa amo
omolodnToTE dAAO opBoywvio.

TTépa 6pwc amo Ta emiaTnUovikd dedopéva n Xpuoh avaAoyia, o apiBuoc @, mepiPAAAeTal amd éva TETTAO
HUOTNpiou, KUPIWC YIATI EVTUTTWAOIAKEC TIPOOEYYITEIC TOU ATTAVTWVTAI, EVTEAWC ATIPOOUEVA OE £vd owpo
pépn oTh Uon. AKOua Kai Hia Topn Tou avBpwTivou DNA gaiveTal va evowpaTwyveTal dyoya oe éva
Xpuao dekdywvo. H xpuon avaloyia kai Ta oxApara mou oxeTilovral ge auTth auvexifouv va Kivouv To
evdlapépov Twy HadnuaTikwy, aAAd Kal Twy amAwyv avepwtwy.

diapdoTe To MANPEG Keipevo Tou dpBpou: http://www.world-mysteries.com/sci_17 htm
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Kai ouvexileTat...
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fibonacci's rabbits

WWW.Sonom.gr

The original problem that Fibonacci investigated (in the year 1202) was about how fast rabbits

could breed in ideal circumstances.

Suppose a newly-born pair of rabbits, one male, one female, are put in a field. Rabbits are able to

mate at the age of one month so that at the end of its second month a female can produce another

pair of rabbits. Suppose that our rabbits never die and that the female always produces one new
pair (one male, one female) every month from the second month on. The puzzle that Fibonacci

posed was...

How many pairs will there be in one year?

1. At the end of the first month, they mate, but there is still one only 1 pair.

2. Af the end of the second month the female produces a new pair, so now there are 2 pairs of

rabbits in the field.

3. Af the end of the third month, the original female produces a second pair, making 3 pairs in

all in the field.

4. At the end of the fourth month, the original female has produced yet another new pair, the

female born two months ago produces her first pair also, making 5 pairs.

Bumber

' of pairs
1

88 |
88 85
33 33 38 ;

38 88 De 38 28

oThv apxh kdBe piva (v)
peTd Tov deUTepo (v > 2)
uttdpxouv Ta {euydpia
Tou TponyoUpevou phva (ay.1)
Kal Ta veoyévvnta {euydpia
Tou eival Té0a 6aa Ta {euydpia
TOU Tpo-TipohyoUpevou phva (a,.»)
oV pUTropoUyV Tia va
yevvopoAnoouv!
onA. a;=1
a=1
ay=ay1+ a2 (v>2)

The number of pairs of rabbits in the field at the start of each month is:

1,1,2,3,5,8,13,21, 34, ..

Now can you see why this is the answer to our Rabbits problem?

If not, here's why.
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why do the fibonacci numbers appear as the number of rabbits in the field each month?

If we let f(n) mean "the number of pairs of rabbits in the field at the start of the n-th month", we
will show that f(1)=1, f(2)=1 and f(n)=f(n-1)+f(n-2) which is exactly the definition of the Fibonacci
numbers (which also have f(0)=0).
First, we start month 1 with one newly born pair, so

f(1)=1
There is also 1 pair only during month 2 since they are not mature enough to have "babies" yet, so

f(2)=1
Since we assume they mate at age 2 months then a new pair is born at the start of month 3. So,
after the second month, how many rabbits will there be? i.e. What is f(n)?
All the rabbits from the previous month (there will be f(n-1) of them) survive, so there are at least
f(n-1) of them. How many new ones are born? Any rabbit (pair) that was alive 2 months ago is now
able to produce a new pair, and we are assuming they always will and each produces only 1 new pair
per month. Thus the number of newly born pairs is the same as the number of pairs 2 alive 2
months ago: f(n-2). Since all the rabbit were alive last month OR are newly born this month, we
have:

f(n)=f(n-1)+f(n-2) if n>2

which is just the definition of the Fibonacci numbers (starting with O and 1).

the rabbits problem is not very realistic, is it?

It seems to imply that brother and sisters mate, which, genetically, leads to problems. We can get round this
by saying that the female of each pair mates with any male and produces another pair.

Another problem which again is not true to life, is that each birth is of exactly two rabbits, one male and one
female.

niny:  http://www.mcs.surrey.ac.uk/Personal/R.Knott/Fibonacci/fibnat.html

diaipeon eVBUypdupov TUREaroc oc péoo Kar drpo Adyo (Xxpuori Tour) @z

aAyeppa. ..
UOR TOUR TOU d £TITUYXAVETAI OTAV: a. x_
N XpUoh TouR VX v
3nAadh otav: x2+ax-a’=0
dnAadn oTav: x:a(\/g-l)
X a-Xx
o o . a 2 1+5
bTe: —=——=——=¢ =2 1.618033989
oTtoTE X~ 5.1 > 0}
kar o-1=3-1=2X-1 . 0618033989 I
X X )

YEWWETpIA. ..

http://www.sonom.gr/upload/B/golrt.html



N XPUCT| TOMN Kal Ta kouveAdakia Tou fibonacci... WWW.sonom.gr

n Xpuon Toph oTnv TéXvn — http://britton.disted.camosun.bc.ca/goldslide/ jbgoldslide.htm

kai Bupnoou, n ikl Ta épel 6Aa... —» http://enwikipedia.org/wiki/Golden_ratio



