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JIHIVIHI PO3KJAIN PIBOHAYYI
HATYPAJIBHUX YMCEJ

Posringanarorecs BJIACTHBOCTI YACTKOBHX Ccym eJIEMEHTIB PEKYDEHTHHX HOCJH:ZIOBHOCTCI;’I, AKI € npoc-

THM y3arajibHeHHAIM qucesl PiboHa 1l

ITpu moOymoBi 1 aHali31 alTOPUTMIB YHCTIA
®ibonauui Ta cucrema uucineHHs dDidoHayyi 3Ha-
XOJSITh NIMPOKE 3aCTOCYBaHHS. JJOCUTH 3rafaTy pi-
meHHs jaecsaTol npobinemu [nsbepra [1], aHami3
aNTOPUTMIB COPTYBaHHS [2], MAIIMHU JJOJIaBaHHS
[3], miniiiHi popmu DiboHauui [4] Ta iHme. barat-
CTBO PI3HOMAaHITHHUX CITIBBIHOIIICHB, SIKUM 33]I0BO-
JIBHSIOTE urciia @i0oHauui, J03BOJISIOTE 11 Oara-
ThOX MATEeMAaTHUYHUX MPOOJIEeM 3HAXOAUTH e(hEeKTH-
BHI Ta IIPOCTI PillIeHHsI, 0OCOOIUBO B 00JIACTI LLJIO-
YKceNbHOI apudMeTHKu. B naniit podboTi JOCTiIKY-
IOTBCS 3aKOHOMIPHOCTI YACTKOBUX CYM PEKYpPEHT-
HUX ITOCIJOBHOCTEMN 110 eJIEMEHTAX, IKI BU3HAYAIO-
Thcsl DiOOHAYUIEBUMU MPEICTABICHHSIMU HATY-
paJbHUX YUCEI.

ITo3navyenns Ta o3Ha4YeHHs.

Yepes U(a, b) mozHAUMMO MHOXXHUHY YHUCEIT, IO
€ YWIEHAMH PEKYPEHTHOI IOCIZIOBHOCTI 3 TOPOJIKY-
IOYMMU YUCIIAMH a Ta b.

To6to U(a, b)={u,(a, b) u,(a, b)=a, u (a, b)=b,
u,(a,b)=u, (a,b)+u(a,b),icZj. (*)

[Tpu a=0, b=1 oTpuMaEMO KIIACHYHY TOCITiJIOB-
Hicth F uncen dibonayui, a npu a=2, b=1 — mo-
ciaipoBHicTs V uncen Jlroka. EnemenTu nux moci-
JIOBHOCTEH Oy/1IeMO 1To3Ha4aTH BinosigHo F . Ta V.

Bpaxosyroun npupoay nopomxenust U(a, b),
JUTSL TAKUX TIOCITIIOBHOCTEN CIIpaBe/UIMBI aHAIOTH
3HAYHOI KillbKoCTi 3akoHOMipHOcTelt F Ta V. Ham
HeoOXiH1 OymyTh Taxi:

u(a,b)=u,(a,b)-F, +u_ (ab)F; (1)

u(a,b)=u, (a b) FJ+2 . 2(a b) - F 2)
u(a, b+c) = ui(a b) + cF; 3)
u(a, b) + (-1)u (a, b) -F,_ =a-Vi. @)

Bynp-sike HATYpanbHE YUCIO P €IMHUM YMHOM
po3KjIagaeTbes Ha cymy uncen Didonauui

p=F,+F, +j+F, ,i>>,>>>>>>0, ne t>0
Ta 1>>1°, gxmo 1-1">2.

[Mo3naunmo yepe3 [(a) MHOXHMHY IHIIEKCIB B
npezcraienti @idonayvyi uncna a, To6to I(a)={i,,
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i), J,1}. Yepes I(a)+k Gynemo mosHauaTn MHOKUHY
{i,tk,i+k,j,i+k}.

O3snauenHs. JliniitnuM po3skiagom Dibonauui
HATYpaJIbHOTO YKCIIa a 6y1eMO Ha3UBATH OCITIZIOB-
nicts U(a, -a,), nea =%, F,

To6T0, YKCI0 a, OTPUMYETELCA “3CyBOM™ OiTO-
BOTO clIoBa mpejcTaBieHHs @i0boHayyi uncia a Ha
oauH po3psia. [TopiBHIOIOUH i3 CTAHAAPTHOO ABiN-
KOBOIO CUCTEMOIO, MOXEMO BIAMITHUTH, IO ITOCTI-
noericts U(a, —a,) € “ananorom” pe3ynbTaTiB Ji-
JIEHHS Ha 2 y IBIMKOBIN CUCTEMI.

BaacTuBocTi 4acTKOBHX CyM.

Teopema 1. 1151 niniiiHOTO po3kiiany didoHaudi
HATYPaJIBHOTO YNCIIA a CIIPaBEUIUBOIO € hopMyIa

2“151(1) 1(a a) 0 (5)

JloBeneHHs. BpaxoBytouu, 110 JJS €IEMEHTIB
nocimoBHOCTI (*) BuUKoHyeThCs (1), TO

u(a, -a)=a,;F -a-F . .

B3siBIIM cyMy elleMeHTIB 3a iHIeKCAMU MHOXKH-
Hu I(a), orpumaemo

Yiwula,-a)=acF, -a-F +a
aF+ Aa F +aF—a (F

it-l) ar (Fil+ Fi2+"'+ Fn) a,a

1 F 217
.t F 1+'”+
4, 0

Teopema 2. s 6ym>-$u<or0 uijoro yucna b
CHpaBL[)KyGTbCH bopmyna

161(3) 1(a -a +b) a b (6)

ﬂOB@I[@HHﬂ. Ha mincrasi (3) u(a,- a,+b)=u(a,
-a)+bF.

TOMy L (a -a,+b)= X, uy(a, -a)+
+ZieI b-F=0+b-2 _, F= b a.m

Teopema 3. CripaBeiyinBoIO € hopMmyJia:

2“1el(c:l)+k 1(a -a ) 1:k ' (a.'z- a1 ’ .(a+al))' (7)

JloBemeHns. BlleCTb PIBHOCTI

2“151(41)+k 1(a -a ) = I, AC TE Z

BHUILTUBAE 3 OCHOBHOTO npaBI/ma mobynosu U(a, b),
3 O3HAYEHHs JIiHIIHOTO po3kiany PiboHauyi Ta

dbopmynu (5).
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Tomy HaM TOCUTB ITOKA3ATH, ITI0 EE i~ 1(a -a ) =

= (-, - (a*a)).
Bpaxosytouu (1),
2w (@ra) = agF-a F +a Fo-a-F, +
+..+a F +a F, a(F+F+ +F)a(Fl1+1
+F, + +Fn+1) ao aiac(ata). m

Teopema 4. CripaBeiyiuBUMY € HOPMYJIH:

2@ - +F )= -F - (F-a) (8)
erann 43 -2 +F11+1) F@+a-F . ) )
e I\ 11}ul(a -a +F11+2) -F,-(2ata-F, ), (10)
e I u(a,-a, +V, ) =abs(u,(a,-a,+V,)). (11)

JloBeneHHs. }:[Jm IOBEIECHHS CIIIBBIIHOIIECHD
(8) — (10) crkopucraemocs BiacTuBicTio (3) mocii-
JIOBHOCTI (*).

Tomyu, (a,-a+F, )=u (a,0)+F (F, _-a)=

= Fil -a+ F (F -a )
Ha OCHOB] (6) Zlel() (a,-a,+F, )=aF .
TOMy Zlel(l)\{ll} 1(a a +F l) = 216[(\) 1(a a +
+F il—l) U, (a, -a +Fil—l) = Fil—l.a (Fl a Tt

F(F,_-a))=- Fil.(Fil—l_ a,).
Dopmymy (8) moBeneHO.
Ilani, uil(a, -a+F,  )=u (a,a)- F (a+a-
w)=Fa-F@+a-F, )
Ha OCHOBI (6) Zlel(d) l(a a, +F ) =aF
TOMy Zlel(l)\{ll}u (a a +F +]) 2“16[(‘:1)11 (a a +
+Fi+l) un(a -at 11+1) i1+1 a- (Fl a- Fn (a +
ta-F, )= Fil'(a +ta-F, ).
Dopmymy (9) noBeneHo.
AHajoriuio
u,(a, -a+F, )= u,(a, 22) + F-2a+a-F_ )=
=F, ,yatF (a+a-F ).

il+2

Ha OCHOB] (6) Zlel(d) l(a a +F )=aF

i1+2°
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TOMy 21&1 (a)\{il} 1(a a +F11+2) 1eI (a) 1(a a +

11+2) u (a a +F 1+2) F11+2 a- (Fl a+F1 (2a+
ta- Fil—l)) 'F (2a ta, Fll 1)

Dopmyny (10) Z[OBGZ[E:HO.

Jns noenenHs criBBigHomenHs (11) ckopuc-
TaeMoCh BiactuBictio (4) mocnigoBHocTi (*). Tomy
u (a,-a+V,)=aV, +(-1)""u (a,-a +V -

Ha OCHOBI (6) Zlel() (a, -a +V. D=

Tomy zlel(a)\{ll} 1(a -4, +Vi1) = ieIa)ui(a -a,;

V) -y a, -a‘+V1) = V“-a - @'V, +(-1)*" u (a,
-a+V,))=(-1)'u (a,-a+V,).

Teopemy moBesieHO.

Teopema 5. CripaBeijiuBUMHY € HOPMYJIH:

Zleufﬁ( (a,ata)=1*  (a, a+2211) -u? (a, a+a|)2; (12)

1el(a)+2k-lui(a’ a+al) =u k(a’ a+a|) +tu k-l(a’

a+a,). (13)
nekeZ.

Hosenenna. Ha ocnosi (3) /j =i+k-1/

Zlel(\)+2k 1(3 ata ) = k+l(a ata ) F11+k+l
ara, B u @ ata) B, -u, @,a%a) F
+o.t uk+](a ata ) FMkH (@, a+a )F,
ata ) (F F +.

il+k+1 i2+k+1

(Fil+k-l+Fi2+k l+ +F it+k-1
ata).

Dopmyny (12) noBeneHo.

Ha ocnosi (2) / j =1i+k-1/
u(a, ata) = u(a, ata)F,  + uk](a
2+k+ uk l(a ata ) F17+k 1
t+k+ uk 1(a ata ) Ft+k l_ u (a’
+ +Ft+k) +uk l(a ata ) (F11+kl 12+kl+

(@, a+al)

k- l(a'
2+kl

n+k1 k+1(a’
+Fi(+k+l) uk-l(a’ a+a1)'

)= u2k+l(a’ a+al) - uzk-l(a’

Zlel(l)+7k] i
ata)F, , tufa,ata)F

+..+ u(a, ata)F,

ata) (F TF, v

+...+F“+k_]) =u’ (a,ata)+u’
®opwmymny (13) noBeneHo.
Teopemy mosemeHo. B
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Kravchenko 1. V.

FIBONACCI LINEAR DIVISION
OF NATURAL NUMBER

Considered are the characteristics of the partial sums of the recurrent sequences
elements which are the simple generalization of the Fibonacci numbers.





