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Y cmammi pozenamymo cnocié eusnauenma 3amKHeHux @opm
AHAIMUYHUX  3Q1eHCHOCHENl O00YUC/IeHHA @elUYUH KoeghiyicHmie
cynepno3uyii Koopounam 3a0aHUX MOYOK OUCKPDEMHUX AHA102i8
elemenmapuux  yukuyiu. 3anponoHoeanuii  cnocié - 003601UMb
dopmyeamu  3a Oonomocu anapamy cynepno3uyii.  OUCKpemHi
O0OHOBUMIDHI 2eomMempuUYHi 00pa3zu, 6y31068i MOYKU AKUX 0y0ymb
Haexcamu 6i0NOGIOHUM eJ1eMEeHMAaAPHUM PYHKUIAM.

Knwuosi cnoea: oonosumipui ceomempuuni oopaszu, OUCKpemHo
6U3HAYeHI Kpuei, UYUCI06i NOCAI006HOCHMI, 2e0MEemMPUYHUII anapam
cynepno3uyiii, Koe@iyicnmu cynepno3uuii, eeIUUUHa pPeKypeHmHOT
3aexicHoCmi.

Ilocmanoexa npooaemu. EQDEKTUBHICTD METOAMK JTUCKPETHOTO
(dbopMyBaHHS SIK OJHOBUMIPHUX TaK 1 /-BUMIPHUX T'€OMETPUYHUX 00pa3iB
(I'O) y Benukiii Mipi 3aJ€XKUTh Bl €PEKTUBHOCTI aIrOPUTMIB MEPEXOAY
Bl HemepepBHOiI (OpPMHU MPEACTABICHHS T'€OMETPUYHUX O00pa3iB 10 iX
JTMCKPETHUX aHAJIOT1B 1 HABIAKH.

Taki anroputmu po3poOiieHi y [1] 3a HOMOMOrord MareMaTHYHOTO
amapary 4uciOBHX HochigoBHocTe. KoopauHatu By3iiB MOJEIbOBaHUX
JUCKPETHUX AHAJIOTIB KPUBUX BU3HAYAIOTHCS 3a BIIOMUMH KOOPJIAMHATAMHU
cyMbkHUX BYy31iB. JluckpetHo mnpenactarieHi kpusi ([IIK) momarothes
KOOpJMHATAMU BY3JIB 13 PIBHOMIPHHUM KpPOKOM IO oci. ['eoMeTpuuHMii
amapaT CyNEpHoO3WIliii  J03BOJIsAE€ MIABUIIUTA €(GEKTUBHICTh JIAHUX
QITOPUTMIB 32 PAXyHOK €KOHOMIi OOYMCIIOBAIBHUX PECYpPCIB MpH
dbopmyBanni JIIK By3mamu 13 AOBUIBHUMHM KpOKaMU MO OCl 3a JaHUMU
KOOpAWHATaAMU JIOBUIBHUX BY3JIiB.



JlocnimKeHHs] MOXKIIUBOCTEH T€OMETPUYHOIO anapary Cynepro3uilii
o0 GopmyBaHHs quckpeTHO BuzHaueHux (I'O) copustume nogaibmomy
PO3BUTKY 1 YJOCKOHAJICHHIO MaTeMaTHYHUX Mojelied y mpoleci
KOHCTPYIOBaHHS.

Ananiz ocmannix oocnioxcenv Y pobotax [1-8] aBTopiB naHoi
CTaTTl MOKAa3aHO MIAXOAW A0 BU3HAUEHHS AUCKPETHUX AHAJIOTIB MEBHUX
(YHKIIIOHATBHUX  3aJICKHOCTEH HA OCHOBI TE€OMETPUYHOrO amaparty
CyNeprno3ulii  OJHOBUMIPHUX TOYKOBUX MHOXHUH, 1[0 JO3BOJISE
dbopmyBaTH AUCKPETHI oOpa3u 0e3 CKIaJaHHS 1 PO3B’sI3aHHS TPOMIZIAKUX
CUCTEM PIBHSAHb. YTPABIIHHS (DOPMOIO TUCKPETHO MPEACTABICHUX KPUBUX
3IIACHIOETHCS BApPIIOBAHHIM BEIMYMHAMM KOE(DILIEHTIB CYNEePIO3HILii.

Dopmynweanna uineii cmammi. MeTorw maHOI CTaTTi €
JOCHIPKEHHSI 3arajbHOr0 MiJIXOJMy 1O BU3HAUEHHS 3aMKHEHUX (opM
AQHAJITUYHUX  3QJIGKHOCTEM  OOYHCIIEHHS  BEIWYUH  KOeIilli€EHTIB
Cyneprno3uuii KOOpAMHAT 3aJaHUX TOYOK JMCKPETHUX aHAJIOTIB
eJIeMEeHTapHUX (PYHKI(IH, 110 JO3BOJIUTH (DOPMYBATH 3a JOIIOMOTH arapaTy
CYNepo3uliil JAUCKPETHI OAHOBHMIpPHI TE€OMETpUYHI 00pa3u, BY3JIOBI
TOYKHU SKUX OYJyTh HAJEkKATH BIAMOBITHUM €JIEeMEHTAPHUM (DYHKITISIM.

Buknao ocnosnozo mamepiany. Po3riissHeMO MOXIMBHUHN MIAXiT J0
BU3HAYEHHS 3aMKHEHUX (OpM aHAIITUYHUX 3aJIEKHOCTEH OOYHCIICHHS
BEIUYMH KOE(ILIEHTIB CYNEpPHO3Ullli KOOpJAWHAT 3aJaHUX TOYOK
JUCKPETHUX aHAJIOTIB JIESIKUX eIeMEHTApHUX (PYHKIIIH.

JI71s aMCcI0BOT OCIIOBHOCTI

y; = ai’ + bi + c, (1)
0 € JUCKPETHUM aHaJoroM Yy 3aMKHEHId (opMmi MONIHOMY JPYroro
CTerneHs, peKypeHTHa ¢opmysa OOUYUCICHHS KOOPAUHAT HEBIAOMHUX TOUOK
Ha OCHOBI1 CYNEpHO3MUIId KOOPJUHAT 33JIaHUX BY3JOBUX TOUOK MA€ BUTJISI;
| Yi=kiyi-1 + kyYi41+ P, @ |
ne P;— Benwuuna pekypeHTHOI 3aJI€KHOCTI.

3aymoBu ky +k, =1, popmyna (2) MaTUME BUTJISI;

‘ Vi —ki(yi1 yl+1) Yi+1 — P =0, ‘ (3) ‘
JIis CyMDKHUX WICHIB JaHOT HOCJ’III[OBHOCTl 3MOKEMO 3aITUCATH
yioi =a(i—1)*+b(i—1) +c, 4)
yiri =a(i+1D?*+b(i+1)+¢c (5)

ITincraBumu (1), (4), (5) no (2), onepxumo:
i2+bi+c=kilai—1D?>+b(i—1)+c]+
kyJa(i + 1D?+b(i+1) +c]+P;
3HaliieMo 3arajbHl BUpa3W JJi BU3HAYCHHS BEJIWYUH KOCQIIIEHTIB
CYINepro3ullii y BUTJISIII aHATITUYHUX 3aJIEKHOCTEHN Yy 3aMKHEH1H hopmi.
s moBUIbHMX wieHIB mochiigoBHOCTI (1) dopmyna (2) matume
BUIISI (6):

Yi+p — klyi+p1 + kzyi+p2 + Pi+pa (6)




abo, 3a ymoBu k; +k, = 1:

Yi+p — kl()’i+p1 B Yi+p2) — Yi+p, — Pi+po (7)
ne i, p, pi, p:— NOBUIbHI umcina, P; — BenmuuuHa peKypeHTHOI
3JIEKHOCTI.

Toni 3M0keMO 3amucaTu:
a(i+p)?>+b(i+p)+c=kfa(i+p)?*+b(i+p)+c]+
kola(i +p)? +b(i +py) +cl+ Piyy
I3 (7) onmepxuMo Bupasu, 110 BHU3HAYAIOTH B3aEMO3B’ 30K
KOe(DILIEHTIB CYNEpro3uIlii Ta BEJIMYMHU PEKYPEHTHOI 3aJeAKHOCTI IS
nociigoBHOCTI (1):

Pi+p — Yi+p + Yi+p,
Yit+p, ~ Vi+p,

®opmynu 1 00UMCICHHS BETMYUH KOe(DILIEHTIB CYNEepIO3HIIll HEe

CYMDKHHX, @ JOBUIbHUX 33JJaHUX BY3JI0BHX TOUYOK ) MATUMYTh BUTJISI:

_ Piyp +2ai(p, —p) + a(p —p*) + b(p, — p)

' 2ai(p, — py) + a(pz — p?) + b(p, — py)

2ai(p — p1) + a(p® —p1) + b(p —p1) — Piyyp
2ai(p, —p1) + a5 —p7) + b(P, —p1)

k1:

k2:1_k1:

Hanpuxmnan, 11 AOBUIBHUX YIEHIB MOCIIAOBHOCTI (8) peKypeHTHa
dbopmyna O0OYMCICHHS KOOpPAMHAT HEBIOMHX TOYOK Ha OCHOBI
CYNepHo3ullii KOOPAUHAT 3aIaHUX BY3JIOBUX TOYOK TaKOX MAaTHUME BUTJIS T

(6).

_ai+b (8)

YT ditd

SIkmo BBecTH mo3HaueHHsaA: A =ai+b , S=ci+d, TO micisa

BIJIMOBIJTHUX PO3PAXYHKIB OJEPKUMO (HOPMYIHU JIsl BUSHAUCHHS BETUUUHU

€KYPEHTHOI 3aJIEKHOCT1 Y BUTJISIAL

o (ad — bc)[(py — p2)k1(S — cp) + (p2 — p)(S + cp1)]

P (S +cp)(S + cpy)(S + cp,) ’

a TakoX — OPMYIH NIl 0OYMCIIEHHS BEIMYMH KOSPIIIEHTIB CYNEePIOUIIIi:

. (S +cpy) [Pi+p52 + ¢SPiyp(p + p2) + (ad — be) -

. (ad — bc) - (S + cp) -
- (p2 —p) + *Pryppps]
(P2 — p1)
K, = — (S + cp2) - [PispS? + cSPyy, (0 + p1) + (ad — be) -

(ad — bc) - (S +cp) -
- (p1 — p) + c2Py1,pp1
(P2 — p1)




Bucnoeku. Ynaniii poOOTiI 3anpONOHOBAHO 3arajbHUN MIAXIA 0
BUBEJICHHS (DOpMYIT i1 OOUMCICHHS BEIMYMH KOE(DIIIEHTIB CyNepro3uIlii
Ta BEJIMYMHU PEKYPEHTHOI 3aJeXHOCTI, IO JO3BOJIAE JIUCKPETHO
BHU3HAYaTH KOOPAMHATH TOYOK MOJEIHOBAHUX KPUBHUX JIHIN 32 3aJaHUMHU
KOOpJMHATAMU JIBOX JIOBUIbHUX TOYOK LUX KPUBHUX, a TAKOX JIO3BOJSIOThH
NEPEeXOJAUTH BIJ AUCKPETHOI 10 KOHTUHYaJIbHOI (DOPMHU MpeiCcTaBIICHHS
OJIHOBUMIPHUX T'€OMETPUYHUX 00pa3iB.

JlaHi NOCHiIKEHHS MOXYTh OyTH BUKOPHUCTaHI JJig PO3B’s3aHHS

3a/lay JUCKPETHOI IHTEpHoJAlii SK OJHOBUMIPHUMH TakK 1 /-BUMIPHUMU

YHCJIOBUMHU [MOCJI1IOBHOCTAMM €JIEMEHTapHUX (G yHKITIOHATBHUX
3aJICKHOCTEH.
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AHAJIMTUYECKHUE ®OPMYJIbl BBIYUCJIEHUSA
KO®OUIINEHTOB CYIHHEPITIO3NIIUN JUCKPETHO
OITPEJAEJEHHBIX KPUBBIX
O.B. Boponuos, JI.A. Tynynosa, 1.B. BopoHniioBa

B cmamuve paccmompen cnocobd onpedenenus 3amMKHYmulx hpopm
AHATUMUYECKUX 3A6UCUMOCHIEIl 6bIYUCTICHUA 6eITUYUH KO uyuenmos
cynepno3uyuu KoopouHam 3a0AHHBIX MOYEK OUCKPEMHbIX AHA0208
anemenmapnvix  Qyukyuii.  Ilpeonosrcennwviii  cnoco6  nozeonum
¢opmuposamev ¢ nomowpr0o annapama cynepno3unuuil OUCKpemHble
00HOMEDHDbBIE 2eomempuyiecKue 00paszvl, y3/106ble MOYKU KOMOPBIX OyOym
NPUHAOSIEHCAMb COOMBENCMEYIOUUM IJ1IEMEHMAPHBIM YHKUUAM.

Knrowueevie cnosa: oo0nomepnvlie 2eomempuueckue o00paswl,
OUCKpemHo onpeoenieHHble Kpuevle, YUCA06ble NOC1€008AMENbHOCHIU,
2eomempuyiecKuil annapam cynepno3uyuil, KoIghhuyuenmul
cynepno3uyuu, 6e1Uu4una peKyppeHmHuoil 3a6UcUMoCmu.

ANALYTICAL FORMULAE FOR CALCULATING
SUPERPOSITION COEFFICIENTS OF
DISCRETELY DEFINED CURVES
O. Vorontsov, L. Tulupova, 1. Vorontsova

In this article it was proposed a determining method of the closed
forms of analytical dependencies for calculating superposition
coefficients of the coordinates of given points of discrete analogues of
elementary functions. This method allows forming discrete one-
dimensional geometric images, using a superposition apparatus. Nodal
points of these geometric images will belong to corresponding elementary
functions.

Keywords: one-dimensional geometric images, discretely defined
curves, numerical sequences, geometric apparatus of superpositions,
superposition coefficients, value of recurrence dependence.



