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BU3HAYEHHS KOE®IUIEHTIB CYNEPIO3ULIT 1)1
JAACKPETHOI'O ®OPMYBAHHS ITIOJITHOMIAJIBHUX
®YHKIIOHAJBHUX 3AJIEXKHOCTEH

Vnpasninns  gopmoro  ouckpemno npeocmasnenoi xpusoi  ([IIK) y
CMAMUKO-2e0MeMmpUYHOMY MemoOi MOMCHA 30IUCHIO8AMU He MINbKU 3d PAXYHOK
8apIitOBAHHS (DYHKYIOHAILHO20 308HIUHBLO2O HABAHMAIICEHHS, A U 3d PAXYHOK
Koeghiyienmie 8 0OHUCTIOBAILHUX WAOIOHAX, SIKI € OCHOB0I0 OISl CKIAOAHHS
cucmem CKiHUeHO-pisHUyesux pieHans gopmyeannsa JIIK i noxazyroms 001608y
yuacme CyMINCHUX 8Y371i8 Y (hOPMYBAHHI ULYKAHOZO.

YV cmammi 3anpononmogéano  3acanvhHuii  nioXio 00  CMBOpPEHHS
00UUCTIOBANILHUX — WADJIOHI8  MOOenio8anHs 2eomempuunux oopazie (1'0)
CYNEPNO3UYIAMU MOUKOBUX MHONCUH 3 MEMOI0 NOOALbULO20 OOCTIONCEHHS BNIIUBY
Koeghiyieumie cynepnozuyii, K OO0BLILHUX, MAK [ CYMIJICHUX BY37i8 YUCTIOBUX
nocnioogHocmell Ha  QPOPMYBaAHHA OUCKPEMHUX AHANO2I6  eleMeHMAapPHUX
@DYHKYIOHATbHUX 3ATIeHCHOCMEL.

Oouieio i3 3a0ay 0anoi pobomu € nPoO0BICEeHHT 00CIONHCEHb MOOEIOBAHHS
ouckpemuux eeomempuunux obpasie (I'0) na 0cHOBI KIACUYHO2O Memooy
CKIHUEHUX PI3HUYb, CMAMUKO-2eOMEeMPUUHO20 Memoody 1 2eoMempuiHO20
anapamy cynepnosuyiu.

Ockinvku 6y0b-aKuil NONIHOM N-20 cmeneHs 3aodaemvcsi N+I1 moukoro,
051 Mo2o, wob GusHawumu opounamy 0y0b SKOI MouKu 3a O0aHo abCYUcoio
He0OXIOHO V piBHAHHA NoaiHoMIanbHOI GyHKyil niocmasumu xoopounamu N+1
mouku. Buacniook uoco odepocyroms cucmemy aneeOpaidHux pieHAHb, U0
micmamo N+1  pisnanna ma N+1 3minny. Po3é’sazyouu yo cucmemy pigHsaHb
3Haxo00ams Koegiyicumu noainomy 8o, a1, a2, as, .., an. Ha eiominy 6io
BUYE3AZHAYEHO20, 3ANPONOHOBAHA V OaHii pobomi peKypeHmua opmynra i
Gdopmyna eusnauenus eeiuduH Koe@iyienmie cynepno3uyii - 00380/10Mb
BUZHAUUMU OPOUHAMY OO0BLILHOI MOUKU NOJNIHOMY N-20 CMeENeHs 3a O0AaHOI0
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abcyucoro 6e3 cknaoanus i po3e sazanus cucmemu i3 N+1 pisuanua. Opounama
0y 0b-sKO0I MOUKU KPUBOI BU3HAUAIOMBCA SIK cynepnosuyii opounam N+1 mouku.

V sanpononosanomy cnocobi ceomempuunoco MoOent08anHs KpUGUX NiHili
Koeghiyienmu cynepno3uyii 8USHAYAOMbCs i3 CUCMeEM PIBHAHb, WO MICMAMb HA
OOHO DIBHAHHS MEHWe HINC DIGHAHHA 13 SAKUX BUSHAYAIOMb Koegiyienmu
noninomie, ockineku Y1 k; = 1.

Cmeopeno o06uucno8anvii wabioHu O0ns OUCKPEMHO20 @QOPMYBAHHS
NONHOMIANLHUX (DYHKYIOHANbHUX 3ANIeHCHOCMEU CYNepnosuyismu KoopouHam
CYMIDICHUX MOYOK.

3anpononosanuii y cmammi nioxio Mmooice Oymu GUKOPUCMAHUL Ol
00epxHCanHsl  auanociuHux gopmyram (3) 6upasie o0OUUCNIEHHS — BeUYUH
Koeghiyienmie cynepno3uyii CymisiCHUX moyoK NONIHOMI8 080X 3MIHHUX.

Bapirweanua eenuuunamu roeghiyienmie cynepnosuyii 8 00epHCAHUX
00UUCTIOBATILHUX — WAOJOHAX — 003680AUMb  OOCHIOUMU  GNAUE  KOe@iyieHmie
cynepno3uyii, K 008LIbHUX, MAK [ CYMIJCHUX 8Y37i8 YUCIO8UX NOCAI008HOCHEU
Ha Opmy8anHs OUCKPEMHUX aHAN02Ii8 eleMeHMAapHux @QYHKYIOHANbHUX
3anescHocmet.

Knrouogi cnosa: cmamuxo-2eomempuunuii Memoo; 2eoMempuyHuli anapam
Cynepno3uyiti, OUCKpemHi 2eoMempudHi obpasu, Koegiyienmu cynepnosuyii,
00YUCTIIO8ANILHI WAONOHU,; NOJATHOMU.

IMocTanoBka npoodJemu. [Iponec reomerpuunoro MmoaentoBanus (1 0) y
OUTBIIOCTI BUITAJIKIB CYITPOBOJIKYETHCS TPYAOMICTKUMH OTEpaIlisIMHU CKJIaaHHs
Ta PO3B’s3aHHS BEJIMKUX CUCTEM JIIHIHHUX 1 HEJIHIMHUX PIBHSAHb.

CtBOopeHHS 00UYMCITIOBAIBLHUX IIAOJIOHIB ISl JUCKPETHOTO (hopMyBaHHS
MOJIIHOMIQTBHUX (YHKITIOHATBHUX 3aJIeKHOCTEH CyNEepHo3UIisIMA KOOPJAHUHAT
CyMDKHUX TOYOK Ta TMOJajbllle BapilOBaHHA BEJIWYMHAMH KOCQIIIEHTIB
CyHepro3ullii B 0jiep>KaHUX 00YHCIIOBAIbHUX ITAa0JIOHAX JO3BOJIMUTH JIOCTITUTH
BIUTUB KOe(IIi€HTIB CyNepro3ullii, SK JAOBUIBHUX, TaK 1 CYMDKHHX BY3JiB
YUCJIOBUX  TOCHIOBHOCTEH Ha  ¢GOpMyBaHHA  JUCKPETHHUX  aHAJIOTIB
eleMeHTapHUX (QYHKIIIOHATBHUX 3aJIeKHOCTEH.

AHaJi3 ocTaHHiX JochaigkeHb. [luTaHHsSIM  3acTOCyBaHHSA IS
JTUCKpeTHOro MojentoBanHs ['O reomMeTpuyHOro amapary CyNeprno3uiliid B
MO€THAHHI 3 KIIACHYHUM METOJIOM CKIHUEHHHX Pi3HUIlb, CTATUKO-TEOMETPUIHUM
METO/IOM, MaTeMaTHYHUM amapatoM YHCIOBUX IMOCHIIIOBHOCTEH, a TaKOX
JOCIIKEHHSIM 3aKOHOMIPHOCTEH 3MIHU BETUYHH KOC(IIIEHTIB CYNEPIO3HIIiT y
MpoIieCi IHTEPIOJIALI MPUCBAYEHI pOOOTH aBTOpPIB AaHoi cTaTTi [1, 2, 3, 4, 5, 6,
7, 8,9].

@opmyaBaHHA Wijedl Ta 3aBJaHHA CcTATTi. MeETO MaHOI CTaTTi €
CTBOPEHHSI OOYHMCIIOBAJIBHUX IIA0JOHIB JUIsl JAWCKPETHOTO (PopMyBaHHSA
MOJIIHOMIANTBHUX (PYHKITIOHATBHUX 3aJIEKHOCTEH CYNEPIO3HINISIMUA KOOPIUHAT
CYMDKHHMX TOYOK 3 MOJAJIBIIUM JIOCTIPKEHHSM BIUTUBY BEIWYUH KOe(]iIlieHTIB
cynepno3unli y qaHux maononax Ha popmoytBopenns AI'O.



OcHoBHa yacTuHa. /{71 mocnigoBHOCTI N-T0 Opsiaky (1):
yi = ag + aii + ayi? + agi® + -+ qif + -+ ayi”, (1)
peKkypeHTHa (opMyiia, 0 3B’sI3y€ 3HAUCHHS KIHIIEBOTO DAYy AOBUIBHUX YJICHIB
JTAHOI ITOCJI1JOBHOCTI MAaTUME BUTJISI:
Yi+p = klyi+p1 + kzyi+p2 + k3yi+p3 +oet kkyi+pk Tt
+knyi+pn + kn+1yi+pn+1 1 (2)
1ie BUpa3u s obuucieHHs koedimientiB kq, ko, k3, ..., ki, o) Ky ooy Kpyq
IpHU YMOBI:
ki +ky+ks+ -tk +--+hky++ky=1,
MOXEMO OJIEpKaTH PO3B’SA3aBIIM BIAMOBIAHI CHCTEMH PIBHSHb MOAI0HI

HaBeneHuM y [1]. JlaHi BUpa3u MaTUMyTh BUTJISL:

ki = (=1)" (P—p2)(P—D03)(O—D4)...(0—DPK)...(D—D) P—Pn+1)
1 (02=P1) @3~D1) @4=D1) D =P1) - Dr=D1) Prs1-D1) ’

k, = (=1)" (0=p)®@=P3)P=P4)--P=Pi) - P=Pr) P =Pn+1)
2 (01-P2)P3=D2) P4=D2) - P —=D2) (P =D2) Prs1—D2) ’

ky = (—=1)" (P=p1) (P—P2) P—P4) - (P—DPi) - (P—Pr) (P—Pn+1)
3 (P1-P3) P2=P3) Da=D3) (P —P3) - (Pr—P3) Prs1-P3) |

k.= (=1)" P—P)@—P2) @—P3)P—Ps)--P—Ps—1) P—Ps+1) - P—Pn) P —Pn+1)
S (01-Ds)(P2=Ps) 03~ Ps) P4=Ps) - (Ps—1—Ps) Ps+1=Ps) . (Pn—Ds) @n+1-Ds) ’

k, = (=1)" P-p)@—p2)@—P3)(P—D)--(P—Pk) - P—Pn-1) P—Pn+1)
n (P1-Pn) 02 =) 03— D) @4=Pn) - Pk—DPn) - Pn-1=Pn) Pn+1-0n) ’

kny1 =
(=1)" P—r)@—p2) @—P3) ®—P4)--P—Pk) .. (P~Pn-1)®—Pn)
(P1-Pn+1) @2 =Pn+1) @3 —Pns1) @a=Pn+1) - @k—Pn+1) - On-1—Pn+1) @n—Pn+1) ’

K1 MOKHA 3aITUCaTH Y HAaWO1IbIII KOMITAKTHOMY BHTJISIII:
_ O o-p) .
(p—p) [1755 (Pi—p1)
_ D" (p-py)
(P—p2) 01— 1[5 (Pi—p2) ’
_ D" (p-p0)
37 (p-p) Ty 0i-pa) T (pi—p3)

1

2




_ CO'Ie-m
T ) I, i) T 0i-pa)

_ D" (p-p))
S (-ps) [EZii—ps) TIHE  (0i-Ds)

ne S=2,n+1. (3)

_ (D" 0-p)
@—Pn) Pn+1—p) [T (0i—Pn)
- GO @) .
n+l H?=1(Pi_pn+1)

n

PexypenTtHa (opmyna, 1o 3B’s3y€ 3HAUEHHS KIHLIEBOTO PSAIY JOBUIBHUX
YJICHIB MOCI10BHOCTI MEPIIOTO MOPSAKY Ma€ BUTIISAI;

Vi = k1Yi-1 K2V 4)
a00 y BUTJISI/II OOYHCIIIOBAILHOTO M1a0JIOHY:

Bennuunu koedirientiB  cyneprnosuiii  Ki, ko  oOuucmioroThcs  3a
dbopmynamu:

Db ., _ bP—Dp1
kl B P2—P1 k2 B p2—P1’ (5)
BpaxoByroun ogfMHUYHHN KPOK 10 oci abcuuc, y Gopmynax (5), 3MoxeMo
sarucatu: p — V (V — kBaHTOp 3araibHOCTi); P1=p-1; p=p+1.
Tomi:
__p¥tip _ 1., _ p®D _1
p+i-(p-1) 2 ' 2 p+1i-(p-1) 2°
®dopmyna (4) MaTUME BUTIISL;
Vi = 0,5Y;-1+ 0,541, (6)

a00 y BHTJISA/II OOYHCITIOBAJILHOTO MIa0JIOHY:

(- @),

1 0yJie TOTOKHOIO CKIHYCHO-PI3HUIIEBI TPUTOUKOBIH 3aJI€KHOCTI:

2y; =1y, 1+ 1yi4q,
OOYKCITIOBAILHIIM IAOJIOH IS EHTPAIBLHOI PI3HMIL SKOT MA€ BUTJIS:

Oacso

OCKUTbKHM CKIHYEHA PI3HUIS TPETHOTO MOPSIAKY YTBOPIOETHCS SIK PI3HUIIS
MDXK JBOMAa CKIHYEHUMHU PI3HULISMH JIPYTOTO TOPSIKY, TO 13 (6) 0epKIMO:
Yi = Yi+1 + 0,57 = 0,5¥;-1 + 0,5Y;12 — 0,541 = 0 =;
= 0,5y;-1 = 1,5y; + 1L.5y;41 — 0,542 = 0,
a00 y BUTJIAII 0OYMCITIOBATILHOTO MIA0IOHY:

110 TOTOKHUM 1IA0JIOHY HEHTPAIbHO1 PI3HUII TPETHOTO MOPSIAKY:

1




O—2——0

AHanoriyso, 13 popmynu (4), 0OAepKUMO:

Vi = Yie1 T R1(Vi = ¥im1) H ko (Viv2 = Yi41) = 0 (7)
a00 y BUTJISA/II OOUHCIIIOBAILHOTO 1I1a0JIOHY:

CkiHYeHa PI3HULSL YETBEPTOrO MOPSIKY YTBOPIOETHCS SIK PI3HULS MIK
JBOMa CKIHYCHUMHU PI3HULISIMH TPETHOTO TOPSIKY, TOMY:
Yi = YVitr = Yi+r T Viez T ka(Vi = Yic1 = Yivr T Y) F k2 Vivz — Vi1 —
Yitez T Vie2) = Vi — 2Vir1 + Vi +
+k1(2y; = Yie1 = Yiv1) T k2(2YVir2 = Yie1 — Yis3) = 0. (8)
OO0uHCIIOBAIIBHAN 111a0JIOH MAaTUME BUTJIA;

JIist cKiHYeHOT pi3HMII N-TO MOPSIKY:
A" 2y — e AV Py — kpATT2 =0, ©)
00YHUCITIOBATBLHUMN 11a0JIOH MaTUME BUTJISL:

Pekypentna ¢dopmyna (2), mo 3B’sA3ye 3HAYCHHS KIHIIEBOTO PsIy
JTOBUTLHUX YWICHIB MOCIOBHOCTI N-T0 mopsaky (1), 11t moCIiIOBHOCTI APYTroro
HOPSZIKY, MA€ BUTJISI:

Yit+p = lei+p1 + kzyi+p2 + k3yi+p3 ,

abo:
kl)’i+p1 —Yi+p T kzyi+p2 + k3yi+p3 =0. (10)
®opmyna (10) a1 CyMiKHUX UICHIB IOCTIJOBHOCTI JAPYroro MOPSIKY
3aIUIICThCS Y BUTIISAII
kiYi—1=Yi + k2Yis1 + K3Yi42 =0, (11)
a00 y BUTJIAII 0OYMCITIOBATILHOTO MIA0IOHY:

BpaxoByroun oguHUYHHIA KpOK MO oci abcuuc, y ¢popMynax oOUnCICHHS
BEJIMYMH KoedimieHTiB cynepno3uiii (3):
_ _(@-p2)(v-p3) . _ _(-r)(P-p3) _ _(@-p)-p2) .
B (P2-P1)®@3-p1) z2 (P1-P2)(P3-DP2) 3 (P1-p3)(2-D3)
3MOXEMO 3amucatu: p—V; p1i=p-1; p=p+1; ps=p+2.
Tomi:

1

_ _ (=) (@-0+2)  _ 1.
L7 (w+D--)(@+2)-(-1) ~ 3’




((p—(p—1))((p—(p+2))

27T (p-D-+)(p+2)-(p+1))
(p—(p-1)((p—(p+1))

3T (@-D)-@+)) @+ D-0+2) 3
®opmyna (11) matume BUTIIS:
1 1
3Yi-1 ~ Wi+ 1y = 3042 =0,
abo0 y BUITISII OOUHCIIFOBAIIBHOTO [1A0IOHY:
(13 A -1 1 )—{-13)

10 TOTOKHUH MIA0JIOHY LEHTPAIBHO1 PI3HUII TPETHOTO MOPSIAKY:

O——0—0

PexypentHa ¢Qopmyna (2), mo 3B’S3y€ 3HAUCHHsS KIHIIEBOTO POy
JOBIUIBHUX WICHIB MOCIIOBHOCTI N-ro OpsiAKY (1), IuTst MOCIiIOBHOCTI TPETHOTO
(n=3) nopsiKy, Ma€e BUIJISL

kl)’i+p1_Yi+p + kz)’i+p2 + k33’i+p3 + k4yi+p4 . (12)
®opmyna (12) s CyMDKHHUX WICHIB TIOCTIJOBHOCTI TPETHOTO MOPSIKY
3aMUILIEThCS Y BUTIIAI

kiyi-1=1y; + k2Yiv1 + K3Yivz2 + Kayi43 = 0. (13)
abo0 y BUIJISIII OOYNCIIIOBANIBHOTO [IA0IOHY: o
(kA1 ks — k)

N

Tonmi, mpu yI\;IOBi OJIMHUYHOTO KPOKy T0 oci abcuuc, y dopmyax

oOuncieHHs BeIUYrH KoeirieHTiB cynepmno3utiii (3) :

1 3 1
klzzi kzzz, k3=—1, k4=Z'

dbopmyna (13) maTume BUTIISA:
1 3 1
2Yic1 ~ Wi+ Yinr — Wisa + 2 Viss
abo y BUIJIsA/Il OOUHCITIOBAIBHOTO [IA0JIOHY:
(M A1 32— -1 )
110 TOTOXHUNA ma6nqu LIEHTPAJILHO1 pi_3HI/1ui YETBEPTOrO TOPAIIKY:
(716 (4 )—{1)

[Tpu yMOBiI OAMHUYHOTO KPOKY MO OCl abciuc, y ¢popMynax oO0UUCICHHS
BENUYHMH Koe(DIMieHTIB cyneprno3uiii (3) AJi MOCiJOBHOCTI Y€TBEPTOTO MOPSIAKY
(n=4) :

ki=2i k=23 ks=—2;ky=1; ks=—=,
abo y BUIJIsA/I OOUHCITIOBAIBHOTO MIA0JIOHY: B B

pN /

3HaueHHs BENWYMH KOCQIMIEHTIB CYMEPHO3UIlii P YMOBI OJUHUYHOTO
KpOKY 10 oci abcruc, y hopmynax (3) mist mociaigoBHOcTel opsaakie 1 < s < 8
HaBeJleH1 y Tabmuti 1.



Tabmus 1.
3HAaYEHHS BEJIMYUH KOE(ILIEHTIB CYNEePHO3ULIi
JU1st TociioBHOCTeM nopsankiB 1 < s < 8

n | ke | ky |k | ks | ks | ks | ke | Ky | kg | ko
1 1
- 1 -
4 ‘o
2 | = 1 |1=%2 -2
; R
3 | 2 [ 2ol -1 =
1 % *
4 | 2 k1 |2=2| =2 ] 1 | ==
: ISR 1
5 | L L1 > | s 4t
6 2 3| 2 6 .
6 | - K 3 | 5| 5 | =3] 1 |_-Z=
1 7 35 7 ——
7 | = H 727 21| Z
8 2 ! 2 8 .
8 | = H PR I A IO B I I
9 3 3 9

AHani3yrouu 3MIicT Tabnuii 1, MOKHa BU3HAYMTH HACTYMHI BUpa3Wl s
00YHrCIIeHHsI BETUYMH KOe(]IIIEHTIB CYMEePIO3HIIii:

1. JUTSL TTOCITIIOBHOCTI MepIioro mopsaaxky (N=1)
. S Ty 2T 20
2. JUTSL TTOCITIIOBHOCTI IPyroro mopsaky (N=2)
__1 . _n. __1-2.
. kl_.n+1’ kp =30 ks =—3Cn;
3. JUTSL TTOCITIIOBHOCTI TPETHOrO MOpsaKy (N=3)
1. L _ _1.2. _ 1.3,
{Cl_n+1.’ k=30 ks =—3GCus ke =10
4. JUTSL TTOCITIIOBHOCTI Y€TBEPTOro mopsaaxky (N=4)
__1 . _n. __1.-2. _1,3. __1ra
1_1}+1’k2.—2,k3— 3Cn,k4.—4Cn,k5— SCn.
d. JUTS TIOCITITOBHOCTI N-TO TOPSAKY (A1 JOBUIBHOTO N)
_ 1 . _ +1 1
1—;,,](54_1—(—1)5 'm'Cﬁ,SEN,1<SSTl,VTlEN. (14)

3a aHanori€ro 3 TpUKyTHUKOM [lackans 3 6iHOMiankHUMH KoediieHTaMu
MOKHA CKJIACTH TPUKYTHUK KOEQIII€HTIB CYMEPO3UIlii I TMOJIHOMIB Pi3HUX
cTenieHiB. B KOXHOMY psOKy IIOTO TPUKYTHUKA KOedilieHTH OyayTh
pO3TanIoBaHi 3rigHO BiAMOBIIHUX ITA0JIOHIB:



.z Koedimientu cynepno3unii
£z
g3
O E
1 1/ -1 1/
2 2
2 1/ - 1 -
3 1 1/
3
3 1/ -1 3/ -1 1/
4 2 4
4 1/5 -1 2 - 1 -1/5
2
n o Ch ch1 "
n+1 n+1 n+1 n+1

BucnoBkn. Ockinbku OyIb-SIKUI TIOJIIHOM N-TO CTEMEHs 3adaeThest N+1
TOYKOIO, IS TOTO, 1100 BH3HAYMTH OpPAMHATY Oyab SKOI TOYKH 3a JIAHOIO
abciucoro HeoOxigHo y piBHAHHA (1) migcraBuTH KOOpauHATH N+1  TOUKH.
Bracinijiok 4oro ofep>kyoTh CUCTEMY alredpaidyHux piBHSAHB, IO MICTATH N+1
piBHAHHA Ta N+1 3miHHy. PO3B’s3yloun 110 CUCTeMY pIBHSHb 3HaXOIATh
koedirienTy mojiHOMy do , a1, &2, a8, ..., an. Ha BiAMIHY BiA
BUIIE3a3HAUYCHOT0, 3alPOTIOHOBAaHA y JaHIi cTaTTi pekypeHTHa (opmyna (2) i
dopmyna (3) 103BOJISAIOTH BU3HAYUTH OPAMHATY JOBUIBHOI TOUKH MOJIIHOMY N-TO
CTEereHs 3a JaHor abcuucor 0e3 CKIagaHHsS 1 po3B’s3aHHS cucTeMH i3 N+1
piBHsaHHA. OpauHata OyJb-sSKOi TOYKA KPUBOI BU3HAYAIOTHCA SIK CYMEPIIO3HUIIii
opauHaT N+1 Toukwm.

VY 3anponoHOBaHOMY CITOCO01 T€OMETPUYHOTO MOIETIOBAHHS KPUBUX JIIHIN
Koe(iIlieHTH CYIEepIIO3HIlli BU3HAYAIOTHCS 13 CUCTEM PIBHSAHbB, IO MICTATH Ha
OJIHO PIBHSHHS MEHIIEe HIXK PIBHAHHSA 13 SKUX BHU3HAYAIOTHh KOEDIIIEHTH
HOJIHOMIB, OCKiIbkH Y1 k; = 1.

CtBOpeHO OOYHCIIOBAIBHI IMIAOJOHU JUISl JUCKPETHOrO (HOpMyBaHHS
MOJIIHOMIANbHUX (PYHKITIOHATBHUX 3aJIEKHOCTEH CYNEPIO3HIlISIMUA KOOPIUHAT
CYMDKHHX TOYOK.

IlepcnekTHBH MOJANBIIUX JOCTIIKeHb. 3alpOIMOHOBAHUN Yy CTaTTI
X1 MOXKe OyTH BUKOPUCTAHUUN JUIsl OJlep KaHHs aHanoriyHux dopmynam (3)
BUpa3iB OOYMCIICHHS BEIWYHH KOC(DIIIEHTIB CyNMeprno3uilii CyMiIXHUX TOUYOK
MTOJIIHOMIB JIBOX 3MiHHUX.

BapiroBanus BenwunHaMu KOEQIIIEHTIB CYMEPHO3UIlT B OACPKAHUX
00UYHCITIOBATBHUX —IIa0JIOHAX JIO3BOJIMTH JOCHIJUTH BIUIMB KOCS(IIIEHTIB
CYTepIO3ulIlii, sIK TOBIIPHUX, TaK 1 CyMIXXHUX BY3J11B YUCJIOBHX MOCITOBHOCTEH
Ha (OpPMYBaHHS JHUCKPETHHUX AQHAJIOTIB eJIeMEHTapHUX (YHKIIOHATHHUX
3QJIEKHOCTEH.
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DETERMINATION OF SUPERPOSITION COEFFICIENTS FOR
DISCRETE FORMATION OF POLYNOMIAL FUNCTIONAL
DEPENDENCIES

The shape control of a discretely represented curve (DRC) in the static-
geometric method can be achieved not only by varying the functional external
load but also through the coefficients in computational templates. These templates
form the basis for constructing systems of finite-difference equations for DRC
formation and indicate the proportional contribution of adjacent nodes to the
desired formation.

This article proposes a general approach to creating computational
templates for modeling geometric objects (GOs) using superpositions of point
sets. This aims to further study the influence of superposition coefficients, both
arbitrary and of adjacent nodes of numerical sequences, on the formation of
discrete analogs of elementary functional dependencies.

One of the objectives of this study is to continue exploring the modeling of
discrete geometric objects (DGOs) based on the classical finite difference
method, the static-geometric method, and the geometric apparatus of
superpositions.

Since any polynomial of degree n is defined by n+1 points, determining the
ordinate of any point given its abscissa requires substituting the coordinates of
n+1 points into the polynomial function equation. This results in a system of
algebraic equations containing n+1 equations and n+1 variables. Solving this
system yields the polynomial coefficients ap, a1, a2, as, ..., a,are found.

In contrast to this approach, the recursive formula and the formula for
determining the superposition coefficients proposed in this study allow for
calculating the ordinate of any point of a polynomial of degree n given its abscissa
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without constructing and solving a system of n+1 equations. The ordinate of any
curve point is determined as a superposition of the ordinates of n+1 points.

In the proposed method of geometric curve modeling, the superposition
coefficients are derived from systems of equations that contain one equation fewer
than those used to calculate polynomial coefficients .1 k; = 1.

Computational templates have been developed for the discrete formation of
polynomial functional dependencies using superpositions of adjacent points’
coordinates. The approach presented in the article can be used to obtain
expressions similar to formula (3) for calculating superposition coefficients for
adjacent points of polynomials with two variables.

Varying the superposition coefficients in the developed computational
templates allows for studying the impact of these coefficients, both arbitrary and
for adjacent nodes of numerical sequences, on the formation of discrete analogs
of elementary functional dependencies.

Keywords: static-geometric  method; geometric  apparatus  of
superpositions; discrete geometric objects; superposition coefficients;
computational templates; polynomials.



