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IuTeprionsilis epmMiTOBOro TUILYy B TOYKAX CHUCTEMU
HellePeTUHHUX JIiHii

3anponorosaro memod nobydosu onepamopis IHMEPAIHAYLL epmimosozo muny Gyrkuii deox
BMINHUL 8 UYUATHOPUYHIT cucmemi koopdunam Orpz daa 6unadky, KOAU €KCNEPUMEHMAND-
Hi dani (caidu Pynryii ma it wacmunni noxioni do 3adarozo nopadky 3a 3MINHOW0 z) 3adani
HG CUCTEMT 8I00MUT 3AMKHYMUT Henepemurhur Ainit. LIl onepamopu asmomamuyro 36epi-
2ar0mo Kaac dugepenuyitiosrocmi nabauscysanoi gyrwkuii. Ha ix 0ocHo6i 3anponorosaro Memod
n06ydo6u onepamopie THMeEPNOAAYLT PYHKYIT 080T 3MIHHULT epMIMOo6020 muny Ha cucmemi M
HEBIOOMUL HEMEPEMUHHUL ATHIT 13 30epestcennam KAacy OJuPepenyitiosHoC, AKOMY HGAE-
ocums nabaudcysana Gynryia. s eunadkis, xKoau noxrioni deaxuxr nopadkie abo 6ci noxidns
HEBIJOMI, TX MONHCHA B6AHCAMU NAPAMEMPAMU, AKI J0360AA0Mb KePYSAMU 300e3NeUEHHAM
1302C0MEMPUNHUL BAGCTIUBOCTET NOBEPTHI, WO OYIYEMDCA.

B zagavax KOHCTpyIOBaHHS IOBEPXOHDb 3 BIJOMUMU BJIACTHUBOCTIMU BUHUKAIOTH CUTYAIIil, KOJIU
indopmMariist Mpo MOBEPXHIO 38/Ia€ThCS TOYKAMH HA CUCTEMI ITPOCTOPOBUX HENEPETUHHUX abo Iie-
peTUHHUX JIiHif 1 Ipu 1OMY MaTemMaTHuHa MOJe b noBepxHi 1 = f(p,2), 0 < p < 2w, a < 2 < b
B IWIIHAPAIHINA crCTeMI KOOPAWHAT ITOBUHHA 3aJ0BOJLHSITH HESKili MHOXKHWHI BUMOT, 110 (op-
MYIOThCsI, HalidacTilne y BUIIsS Biamosigaunx kpurepiiB. CepeJt 1uX BUMOT Bi3HAUNMO: HAJIEXK-
HiCTb (DYHKIIIH, 0 MPUAMAaOTh y9acTh B OMKCI MOBEPXHI 10 MOTPIOHOTO Kitacy AndepeHItiioB-
HOCTI y Beiil obstacti 3aanis 3MIHHEX ab0 y JesdKux 11 1io0/acTsx; HAJEKHICTh Jesskux (abo
BCIX) 3aJI[aHUX TOYOK CHUCTeMI JIHIH, siKa 3a/1a€ThCsl TOYKAMU Ha KOHCTPYHOBaHiil 1oBepxHi; 36e-
PEXKEHHs 130r€OMETPUIHUX BJIACTHBOCTEH KOHCTPYWOBAHOK IOBEPXHEIO, 30KpeMa, 30eperKeHHs
OIIYKJIOCTi, BTHYTOCTI, 30epeKeHHsI IOBEIIHKN T'PAJII€HTa B AedKUX Mimob/racTsax obJacTi 3a aH-
HsI ITapaMeTpiB TOIIO.

3a3HAMNMO, IO OJIHOYACHE 3aJI0BLIbHEHHS BCIM BEMOTaM € CKJIAJHOK 3ajadero, sika Ha Ja-
HII 9ac He PO3B’s13aHa MOoBHICTIO. ToMy aKTyabHOIO € TeMa JIAHOI CTATTi, IPUCBIIEHO] TOOYI0B1
oneparopis inrepnossnii Gyukiii r = f(p,2), 0 < ¢ < 27, 0 < z < H 3a J010MOrow na-

(s) () _
HHUX (rkJ?(pk‘,jazk,j)a Tk,j = 02

kaacy C? Ta izoreomerpii. st mobymoBu TaKMX OnEpaTopiB IHTEPHOJAII] CIOYATKY OYAyIOTHCS

(Prjr2kj); B = 1,M, s = 0,N, j = 1,Q} i3 30eperkeHHsIM
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olepaTOpH IHTEPJIiHAII Ha JIOBLIBHINM cUCTeM] 3aMKHYTUX HEIIEPETUHHUX KPUBUX B IUJIIHIAPUIHIN
cucTeMi KoopJuHAT i3 apromMarndnuM 36epexkennaM Kiaacy C?, KoMy HaJIeKNUTh alpPOKCHMOBA-
na dyukiis [1-6]. TTorim 3 X gomoMorow GyyeThcst MaTEeMaTUIHa MOJIE/b OBEPXHi, 3a/IaHOl
MUCKPETHUMHU HADOpaMM TOYOK Ha BKA3aHUX KPUBUX.

JlJ1st BUTIAIKY, KOJIM TTOXITHI JedKUX MOPSIAKIB ab0 BCi HEBiIOMI, IX MOYKHA BBasKaTH HapaMe-
Tpamu, sIKi JO3BOJIATDL KePyBaTU 3aDE3MEUeHHSIM 130I€OMETPUIHUX BJIACTUBOCTEl IMOBEPXHi, 1110
OyIyeThCsI.

Takum guHOM, CTATTS YMOBHO MO2Ke OyTu po30mTa Ha JBi YacTUHU:

1) mobynosa omepatopis inrepminamii Oy f(p, z) bdyskmil r = f(p,2) € CY(D), v > 0;
D ={(p,2): 0< p <2m,0< z< H} 3azan0i cBoIMHI ciijlaMn Ta CJIijlaMi YaCTHHHUX [TOX1IHUX
1o mopsaaky N, fip(@), k = 1,M, p = 0,N 3a 3MiHHOIO z Ha JIOBLIBHIH cHCTeMi 3aMKHYTHX
nenepernunux jiuiit Uy : {(p,r,2): r =11(p) = f(p, 26(9)), 2 = zx(9),0 < p < 27}, k=1, M,

orf
%(@7216(@)) :fk?,p(so)a k= 17M7 p:O7N

i3 30epeKeHHSAM KJacy
flp,2) € C"(D) = Oun f(p,2) € C*(D);

2) obymoBa omepaTopiB IHTEPITOISAIIT €PMITOBOrO THITY Ha HEPEryJISpHIi CiTIi By3JiB, po3Mi-
MMEeHUX Ha, JIOBUILHIN HEBIJIOMill cucTeMi 3aMKHYTUX HEIEPETUHHUX JIHIN B MMUIIHAPUYIHIN cucTeMl
KOOPJIMHAT.

Bajada mosisirae y noby0Bi MaTeMarudHOl Mojesi nosepxHi y Burisyii v = Eyn f(p, 2)
3 BJIACTUBOCTSIMU
PEunS 7 -
0zP (sok,jvzk,j):r](czfj)'a k:LMv pZO,N, J zlan’v

ta f(p,2z) € CY(D) = Eynflp,z) € CY(D).
ITo6ymoBa oneparopis inTepainarii. Beaxkaemo Bigomoro cucremy M miniii Ty: {(r, ¢, 2):
=1i(p) = fles2(p)), 2 = 2(0),0 < ¢ < 2}, k= 1, M, ri(p) € CY(D), z(p) € C*(D),
= 1, M y napamerpuuniii dopmi ta caiau Gyukuii 7 = f(p,z) € CY(D), D = {(¢,2): 0 <

oPf N
7(%0,Zk(ﬁp)):fk7p(§0), k:]-?M’ p:07N
0zP
Beaxkaemo, mo dyHkiig (B3aran kaxyuw, Hesinoma) r = f(p,z) € CY(D) 3amaerbes
Ha cHCTeMi HemepeTWHHHX 3aMKHyTuX KpuBux L'y = {(r,p,z):r = 1m(p) = f(p,zk(e)) €
€ C”[0,27],z = zk(p) € C¥[0,27]|}, k = 1, M cBoiMu ciijamu Ta CJiijiaMu CBOIX MOXiIHHUX

frs(p), B =1,M; s = 0,N.
Beenemo nosnauenus gi(p, z, 8) = ¢ + B(z — zk(p)). Bpaxyemo, 1o

gk(w, 26(0), B) = 03 gr(w, 21(p), B) = v + B(zi(p) — zk(p)).

Bsesemo 10 posriisy cucreMy ByHKIL hy s(@, 2) 3 BIaCTUBOCTAME

aq
7hks(%z) :5kl(5qN—s; k,l=1,M, q,s=0,N, (1)
R
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ta cucremy dyukuiin Gy(5), s = 0, N 3 BiracTuBoCTIMU

2

/GA@ﬁmﬁz%m; s,m=0,1. (2)

0

[IpornonyeTbes Takuit BUTIS IIYKAHOIO OIEpaTopa iHTepJiHAIN] i3 aBTOMATHIHUM 30epe-
JKEHHAM KJacy andepeHItiitoBHOCTI

1

M
EMNﬂwwwzEij@Jy/deﬁw@a¢w¢mdﬁ+
k=1

-1

1 gk (e,2,0)

M N ; . 1
+Zzhk,8(% Z)/GS(B) / Jr,s(u) (9i(p, 2, F) ) dudp.

— 1!
k=1 s=1 e} 0 (8 1)'

Teopema 1. Axwo fs(p) € C*°[0,27], s =0,N, N <v, moVpj e [-1,1],

Ukol(e.2,8) = frolge(e, z,8)) € C*(D*),  D*=10,27] x [0, H] x [-1,1],
9x(#,2,8) o1
Urs(p, 2, 8) = / frs(u) (9lps2,8) =W ) o vy,
0

(s—1)!

Teopema 2 . Hxwo suronyromoca cnissionowernna (1)—(2), mo dynrxyii

1

x%w%mz/%wmmm%mmwewwm

1 gk (p,2,0) (ax 5) )371
)y %5 —Uu v *
vmm@=/@w>/‘ﬁAm“w@_w dudf € C*(D")
) 0 '
MAOMb SJLGCWUSOCm’i
o1 frole), ¢=0,
Voo, 2)| =
01 Ty 0, 1<g<N,
07 0 g q < s — 17
3
91 fk,s(()@)y q=S:s, ( )
va,s(% Z) = 1
z r, HI—s
[GuB) s slanlo )] =0, s<q<N,
T
—1
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Teopema 3. Hxwo sukonyromovcesa cnissionowenna (1)—(2), mo onepamop

1
Omn f(p, 2 Z hio(p, 2 /Go(t)fk,o(@ + t(z — zi(p)))dt +
-1

1 o+B(z—2k()) (o4 B ) o
¥ z—zp(p)) —u
t ; Zl hies (952 / Gs(8) / Jis(u) o) dudfB  (4)
S 1 0
MAE BAACTNUBOCMNI
fesl@) €C”70[0,27],  k=1,M; s=0,N = Ounf(p 2)€C’(D),
FOunf _—

50 #(®) = frple),  k=1,M, p=0,N.

Ilo6ynoBa omepaTopiB iHTEpPHOJISINI €pMITOBOTO TUITY HA HEPErYJIspHii CiTIi By3JiB,
PO3MIIEHNX Ha JIOBIJIbHINA cUCTEMi HeMEePeTUHHWX JIHIA B MUIIHJIPUYHIN cHCTeMi KOOPJAWHAT i3
36epexkennsiM kiaacy CV(D) mpoBOAUTHLCs Y BUIJISIIL:

1
Eunf(e,z tho @, 2 /Go(ﬁ)spk,o(SDJrB(Z — spr(p))) dB +
—1

M m 1 ptt(z—spr(p)) . o
+ Z Z hi.s(, 2) / Gs(t) / spk,s(u) (pttz - Spk(gpl)) —v dudt,
k=1 s=1 /) / (s —1)!
(p)

Je clUlaiiHu spgs(u) 3a10BONIbHAIOTE YMOBU spy ((¢;) = ri,jéo,p; spr(pj) = r%j, k = 1,M;

p,s = 1L,N; j = 0,Q.
Teopema 4. dxwo sukonyromves ymosu meopemu 1, mo onepamop Enn f(p, z) mae 6aac-
mueocms

spr,s(1) € C™ 70, 27], k=1,M; s=0,N = Eynf(¥,z) € C"(D),
spks(cp)—r,(f;, k=1,M, s=0,N;
PEyNS

J=10Qks = (wj,zk,j):ﬁ(;)-, k=1, M; s=0,N; j=1,N.

0z%

Takum aurOM, B HaHiit poboTi 3ampononoBani hbopMysIn i MOOYI0BU OePaTOpiB iHTep IiHa-
il epMiTOBOrO THILY i3 30epeKeHHAM KJtacy MudepeHIliioBHOCTI, siKi JO3BOJSIOTH O0UNCTIOBATH
dyuxiio f(p,z) y Toukax MixkK CHCTEMOIO HElleDeTHHHUX 3aMKHYTHUX JIiHI{l B IMIHAPUYHIN cuc-
TeMi KOOPJIMHAT, SKINO Ha IUX JiHifX 3agani caiau dyskiil f (e, z) Ta caian i1 HoxXiaHux 10 1o-
panky N 3a 3MiHHOIO 2; popMyIH Jyisd TOOYIOBY OIEPATOPIiB IHTEPIIOJIAII, IO BUKOPUCTOBYIOTH
BKa3aHi BUIIE OIEPATOPH iHTEPJIiHAIll epMITOBOIO THUITY 13 30eperKeHHSIM KJIacy AndepeHItiioB-
HOCTI, $IKi JI03BOJISIIOTH obuncoBaTn GyHKIHO f(p, 2) y TOYKAX MiK CHCTEMOIO HElEPEeTHHHUX
3aMKHYTHUX JIiHIH B MMHHAPAIHIA CHCTEM] KOOPIUHAT, SIKIIO Ha ITUX JIHIAX 33/ aHi cJian GyHKI]
f(p, z) Ta caian i1 noxinaux 10 nopsiaky N 3a 3minHoio z. 11i oneparopu iHTeproso0Th (byHKIO
f(p,z) Ta 11 vacTurHi noxigxi 10 nopsiiky N 3a 3MIHHOIO z y 3aJlaHUX TOYKaX, IO HaJeXkKaThb
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JIiHisIM iHTepJIiHAIN] B omepaTopi iHTep/iHalil. 3BepTacMo yBary Ha Te, M0 IpHU MOOYI0BI Orre-

paTopiB iHTEPHOJIAI] BBaXKAIOTHCS 3aJAHUMHU JIUIE JIUCKPETHI HAOOPHU 3HAYEHb HAOINKYBAHOI
dyHKIIT Ta 11 HOXiHUX 3a 3MIHHOIO 2 B TOYKAX ySBHUX JIHIN iHTepJriHAI].

. . 0 —

SayBakenuns 1. Jkmo m = 1 1 mam 3amaHl JaUIne 3HAYCHHS (r,(ﬁj)»,gok,j?zk’j), k=1,M;

(1)

j =1, Qg, TO 3HAYEHHS (rkj, Okjs 2kj), k=1, M; j =1, Q) MoKHa BUKOPHUCTOBYBaTH y HOPMyIIi

M 1
Eunf(.2) = Y huolo:2) [ GolB)sprole + 5(z — 21(e))) 5 +
k=1 )
v 1 p+B(z—spr(p))
+ th,l(go, 2) /Gl(ﬁ) / spk.1(u) dudp,
k=1

-1 0

1
/Gl(t)tpdt = (517p, P = 0, 1
-1

npu nobynosi citaituis spy1(e), k = 1, M i BEKOpHCTOByBaTH IX y $KOCTI IIapaMeTpiB, IO
BiJIIOBITaIOTH 3a 30€peKeHHsI i30reOMEeTPUIHNX BJIACTUBOCTEH, OCKUIBKA B I[bOMY BHUIIQJIKY IIPHU

JIOBiIbHOMY BU6GOpI rl(clj)., E=1,M;j = 1,Qk dopmyna mua Eynf(p,z) Mae BracTupocti

spr.s(p) € CY7°([0,27]), k = 1,M; s = 0,1 = Ea1f(p,2) € CY(D),

N 9PEamf
SPkp(5) =Ty = B

SayBarkeHHst 2. MeTo M03BOJIA€ JjIsi KOXKHOTO 3HadYeHHsI k = 1, M BUKOPHCTOBYBaTH SIK

(Sojazk’,])zrl(fg’ k:17M7 p:0717 ]Zvak’

Pi3HY KIJTbKICTH IHTEPHOJAIIHHIX JAHUX (r,gpj).,gok’j,zkd), kE=1,M;p=0,N;j=10Q, Tak
- (») T N i — T O
1 OJTHAKOBY (rk,jagojazk,j)) k=1,M;p=0,N;j=10Q.
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Axkanemuk HAH VYkpannst . B. Cepruenko, O. H. JlurBun, O. O. JIutBuH,
A. B. Tkauenko, O. JI. I'punaii

WNaTeprionsnus 3pMUTOBOTO THUIIA B TOYKAX CUCTEMbI HelepeceKaroInXcs
JINHUN

Ipednooicer, memod nocmpoenus onepamopos UHMEPAUHAUUY IPMUMOB020 MUNG GYHKUUL 06YT
NEPEMEHHBIT 8 UUAUHIPUECKOT cucmeme Koopdunam Orpz O cayyas, K020a IKCNEPUMEHMAND-
Hote danmbie (caedv, Gyrkuuy U ee wacmmuve NPoudsodubie 00 3adartozo nopadka no nepemennol z)
3a0aMvL HA CUCTEME USBECTIVHBIL 3GMKEHYMBIT HENEPECEKAOUUTCA MUHUT. DMU ONEPATOPLL A8MO-
MAMUYECKY, COTPAHAIOM, KAGCC 2A00K0CMU npubsudicennol dynrkyuu. Ha ux ocrose npedrooicero
MEMOOD NOCMPOEHUA ONEPATNOPOE UHMEPNOAAUUY PYHKUUL 08YT NEPEMEHHBIT IPMUMOB020 MU-
na na cucmeme M Heussecmmuvr HENEPECEKAOWUTCA MUHULT € COTPAHEHUEM KAACCA 2AG0KOCTN,
KOMOPOMY NPUHAOAEHCUN, NPUOAUNCAEMAA PYHKUUA. JTAA CAYHaE8, K0206 NPOU3BOIHDBIE HEKOMO-
DPHT NMOPAJKOS UAU 8CE NPOU3BOJHBLE HEUIBECTNHDL, UL MONCHO CHUMAMD NAPAMEMPAMU, KOMO-
PblE NO3BOAAIOM, YNPABAIND 00ECTIEUEHUEM U302EOMEMPUNECKUT CEOTUCME NOBEPTHOCMU, KOMOPLL
CMPOUMCA.

Academician of the NAS of Ukraine I. V. Sergienko, O. M. Lytvyn, O. O. Lytvyn,
A.V. Tkachenko, O. L. Gritcay

Hermitian-type interpolation at point of the system of disjoint lines on
a surface

A method of construction of the Hermitian-type operators of interlineation of a function of two
variables in the cylindrical coordinate system Oryz in the case where the experimental data (traces
of a function and its partial derivatives up to the given order in the variable z) are set on the system
of known closed disjoint lines. These operators conserve automatically a class of smoothness of the
approzimated function. On their basis, a method of construction of the Hermitian-type operators
of interlineation of a function of two variables on a system of M unknown closed disjoint lines
with conservation of a class of smoothness, to which the approximated function belongs. In the
cases where the derivatives of some orders or all derivatives are unknown, they can be considered
as parameters that allow one to control the ensuring of isogeometric properties of a surface under
construction.
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