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EpwmiToBa iaTepusinamnis dyHKIIH ABOX 3MIiHHUX HA 3aJaHiil
cuCcTeMi HelmepeTUHHUX JIiHil i3 30epeKeHHsIM KJIacy
C"(R?)

(IIpedcmasaeno axademivom HAH Yrpainu 1. B. Cepeienkom)

Llocaidocyromuves memodu nobydosu, onepamopié epmimosot tHmepaiHauyti 6idnosaennsa duge-
PEHYITLOBHUT PYHKYIT 080T ZMIHHUL MINC CUCTNEMON 2A00KUT HENEPEMUHHUL KPUBUL, AKI
sbepizaroms kaac Jugepenyitiosarocmi C” (RQ). s mobydosu 6ka3aHUT 0ONepamopis euko-
PUCTNOBYIOMBCA CATOU HADAUHCYBAHOT PYHKUTE Ta 1T YACMUHHUT NOTIOHUT 36 00OHIEN 3MIHHON
do 3a0an020 Nopadky Ha 6KA3AHIT CUCMEMT HENEPEMUHHUT KPUBUL.

Hexaii fO%) (2, y) = 8°f(x,y)/dy*. Oneparopu epMiToBoi iHTepIIHALT, 10 BUKOPHCTOBYIOTE JIsl
CBO€ET 10Oy I0BY CIiin HaOIMKyBaHOI GPYHKINI Ta 11 YACTUHHUX MOXITHUX JI0 3aJaHOTO IOPSIAKY
N > 0 na 3amaniii cucreMi mapaJieIbHUX IIPIMUX

" s 0°f(x,
Ennf(2,y) szo (@, yr) s (y )(y )" , O () = % :
k=1 s=0 ! Yy Y=y,
h;(fg(yz) = Ok edpo, P=0,N—s, (1)
PE
FBnilz,y) = fOP(z,y,),  k4=T1,M; p,s=0N,
AP y=ye

sKi € olepaTopaMu IHTEPIOJISII 3a OJHIEI0 3MIHHOK, MAalTh MOPsIOK JAudepeHIiioBHOCTI, 1110
HOBHICTIO BU3HAYAETHCs UDEPEHIAJIbHIMEI BJIACTUBOCTSIMU JONOMIXKHNX (6a3ucHux) DyHKIR
hie,s(Y)(y —yr)®/s!, k=1, M; s =0, N (mosinomiB anrebpaldHIX, TPHTOHOMETPUYHIX, y3arajb-
HEHUX CIUIAHHIB TOMmO) Ta judepeHIialbHIMI BJIACTHBOCTSMU BKasaHuxX cJiiin. TobTo, siKiimo

fONa, ) €C*(R),  s=0,N, r>=Nz>1, k=0M,
TO
Eunf(z,y) € C"N(R?) = Bynf(x,y) ¢ C"(R?).
Ile TBepmKeHHS, 30KpeMa, BUKOHYETLCS s (DyHKITIi
flay) =z +y -1 e C*H(R?),  f ¢ CHTH(RY),
flay)=le+y -1 (2 +y—1) € CHTUR?),  f¢CHP2(R?).

Takum unnom, oneparopu Ky n f(z,y) He MoKHa BUKOPHCTOBYBaTH 3aMicTh f(z,y) 6e3 mo-
JTATKOBOTO aHAJI3y y THX 3a/adax, /e ICTOTHOIO € BUMora, 1mob ¢yukiis f(x,y) Mana HerepepsHi
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noxiui nopsiaky r > 0. Haragaemo, sanuc f(z1,...,2,) € C"(R") o3nauae, mo dynkiisa f i Bei
HlBl

0<|Bl=pP1+ -+ Bn <r. ¥ 38’a3Ky 3 UM OyieMo roBopuTH, 110 oneparop L 36epirae kiac
mudepentiioBHocti HabmkyBanoi dyskiil f, sk f € C"(R™) = Lf € C"(R"). dkmo x
f e C'R") = Lf € CYR"™), ¢ < r, o ropopuruMeMo, 1o omeparop L He 36epirae Kiac
mudepentiiioBaocti GyHKIHT f.

Amnanis siteparypHux mxepedt. Y poborax [1-13] mocitipKyBasiucs onepaTopy BijHOBIIEH-
Hsi DYHKIIIH OaraThboX 3MIHHUX 3a JIOIOMOI'OK OIeparTopiB iHTepsiHamil (hyHKIHH 1BOX 3MIHHEX
Ha, CHCTeMi HEIEePeTUHHUX KPUBUX, IO 30epiraioTh Kjac audepeHIiiioBHOCTI CT(RQ), AKOMY Ha-
JIEXKUTH HAOIMKyBaHa (DYHKIIis, 1 TPU IbOMY BUKOPUCTOBYIOTH CJIijin HAOJIMKYBaHO! (DyHKIIT Ta
caigy 11 YaCTMHHUX MNOXITHUX 38 OJHICI0 3MIHHOIO Ha CHCTEeMi IepeTHHHUX JiHiil. Aje saralb-
HU BUIAJ0K OIEPATOPIB, IO 30epiraioTh KJac MudepeHIiifoBHOCT] y BCiX TOYKAX IJIOMIMHEI, HE
Joc/TiKyBaBes. B Toil yke dac Ha MPaKTHUIl € MPUKJIAIN, B AKUX HEOOXIIHO BiJIHOBJIIOBATH IIO-
BepXHi 3a BimoMuMHu caigamMn iX Ta IX TaCTHHHAX HOXIIHUX abo mdesskol cucTeMn audepeHItiaabHuX
oneparopis (B3araji KaKydd, HeJIHIHHUX) MK 3aJI@HUMU KPUBUMH.

Bimomum npukiiamom Takol 3a7adi € 3aa49a, o0YI0BA CUCTEMHU KOODIAUHATHUX (DYHKITNH /15T
BapialiffHUX METO/IIB PO3B’si3aHHsI KPAWOBUX 3344, 10 TOYHO 3aJI0BOJILHSIOTH TPAHUYHI YMOBH
Ha rpanuri obsacti imrerpyBamnms. Ila 3amata € oamiero 3 HafBimoMimmx 3a7ad Ha MOOYIOBY
GYHKIII, 10 HAIEXKATD JI0 3aJIaHOT0 KJlacy AudepeHIiifoBHOCTI i MaloTh 3aaHi CJIIM Ha CUCTEMI
IIEPEeTUHHUX, B3arasi KayKydu, JIHIH.

Binznaunmo Takoxk HeOOX1THICTD BiIHOBJIEHHS IIOBEPXOHD JIOIATOK aBlaIBUTYHIB ab0 JIOIATOK
BUHTIB Ha ATOMHUX IiJIBOJHUX YOBHaX, (popMa sSKUX 3HAXOJIUTHCSI 3 YMOBU HafKpaIoro ooTi-
KaHHs IOBepxHi razoM abo piaumoro. IIpu mpomy dopma moBepxHi 0OTIKAHHS € HEBIIOMOIO KOH-
CTPYKTOpaM 1 3HAXOJUTHCS MIJISIXOM PO3B’3aHHS BIIIOBITHUX KPAOBUX 3aJ1a4, 110 € BaXK/IMBOIO
CKJI&JIOBOIO TIPOIECY KOHCTPYIOBaHHS jonaToK. OJIHIEn 3 HAMCKIIAHINX 3389, sIKi BHHUKAIOTh
[IPU I[BOMY, € 30epexKeHHSI BiJIITOBITHOI IVIAJIKOCTI KOHCTPYMOBAHOI MOBEPXHI, 130M€OMEeTPUIHIX
BactuBocreil (omyksocri, BrHyTocTi Toio). Kpim Toro, nmoBepxHsi IIOBUHHA NPOXOJMUTH Uepe3
3aJlaHy CHUCTEMY TOYOK, JiHiil 1 HaBiTH 30iraTucs 3 JESKUMHU BiJOMUMH IIOBEPXHSIMHU B TOYKAX
3aIaHAX I1i100IaCTelt.

Takum dYMHOM, AKTYaJbHOIO € 3ajiada HOOYJIOBH 1 JIOCJIJPKEHHsI OlepaTopiB iHTepJiiHa-
mii GYyHKIIH Ha cucreMi HemepeTHHHWX JHHINH 13 30epekeHHsM Kjacy audepeHIiiioBHOCTI
C"(R?) [12, 13].

OcHoBHIi TBepa2keHHsi poboTtu. B janiit poboTi IPOIOHYIOTHCS 1 MOCTIKYIOTCS METOIN
o0y I0BH OTIepaTopiB HADIMKeHHs (DYHKITNH TBOX 3MIHHUX i3 30eperKeHHsM KJiacy audepeHili-
HOBHOCTI, SKOMY HAJICXKUTb HAOJMKYBaHa (DYHKINS 38 YMOBH, 10 CJIJIA IUX OIEPATOPIB 1 CJIijiu
IX 9aCTUHHUX IOXIIHUX 33 OIHIEO i3 3MIHHUX 70 (DIKCOBAHOIO MOPSIKY 30iraroThCs 3 BiIImOBiI-
HUMU cJiijlamu HaOJimkKyBaHol OYHKINT Ha 3ajaHiil cucremi JiiHiil.

Onepamopu, tHmepatHayii epmimosozo muny 6 Juckpemmit gopmi eidnosaeHna Gynryit deox
BMINHUL 36 ONOMO2010 iT CALDI8 MG CAT016 1T NOTIOHUT 34 00HIEI 3MIHHON HA 3a0GHIT CUCTNEMT

11 9acTUHHI TOXimHI 70 mopsiaky r, r = 0 € HenepepBHUMHU, TOOTO

nenepemunHuz Ainit. IlorpiGui oneparopu Takoro tuity Biepine Gysm 1106y/ioBani B poborax [13—
15] B pmuckperniit Ta iHTerpabHiii popmax. 30kpema, B JUCKpeTHiH (opmi oneparop

M N
Lyf(@,y) = haro(y) > Mol (@ + Boe(y — ve), vk) + (2)
k=1 =0
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z+Bs,0(Y—Yk)

M N N
+ Z Z hMJc,s(y) Z As,g / f(o’s)(t, yk) (1‘ + /Bs,l(y — yk) — t) 1 gt

—_ 1)
k=1 s=1 =0 0 (S 1)'

3a/10BOJIbHAE TaKi YMOBHI:

feC" RN fO9 ecC™*(R), 0<s<N<r=LyfecC"(R?),

8qLNf(x’y) _ 8qf(x’y)
oy oy

3
€eC™UR), 0<g<N, 1<I<M, ®)

Y=Ye

Y=Ye

AKIIO HeBizmomi Ag g, £ = 0, N, gy koxnoro s = 0, N 3naxonaTbes IaaxoMm poss’asanns CJIAP
N
Z/Bsé p,57 nggNa (4)
/=1

npn ymoBax —b < Bs0 < 1 < - < Bon < b, 5 =0, 0,N,1<b< o0.

Hwmxkue yzarampHEMO 1€l pe3y/bTaT Ha BUIMAIOK, KOJIH Caimau HabrmkyBaHO! YHKINI Ta
caiay 11 9aCTUHHUX MOXITHUX 38 3MIHHOIO Y J0 (PiKCOBAHOIO IMOPSIIKY 3aal0ThCd Ha JIHISIX
y = y(x) € C(R), k = 1, M. Beesemo 10 PO3IIIsLY ONEpaTop

N
Omnf(z,y) Z harko(®) Y Noef (@ + Boely — (), v (x)) +
=0

x+Bs e (y—x(2))

M N N ~
+ Z Z hoark,s(y) Z As 0 / f(o’s)(t, ) (x + Bsa(y — () — 1) 1 "

—_ 1)1
k=1 s=1 =0 (5 1)'

xT

ae Bsp € [=b,b], s =0,N, £ =0, N — 3ajani pisui uncra (aificai abo komiiekcHi), Hesimomi
Ase, 8 =0,N, ¢ =0,N, s koxuoro 3Hadents s € [0, N| 3HAXOIATHCS IUISIXOM PO3B’sI3aHHSI
cucTeM JHHIAHUX ajaredpaidHux piBHSHDL (4).

Baysaxkumo, 1o cucremu (4) MaOTh €MHUNA PO3B’SI30K, OCKIIbKY 1X JleTepMiHAHTH

det[ s[]? 8]]\\[77&0 8:07N7

€ JerepMmiHaHTamu BaHmepMmoHa.
Teopema 1. Onepamopu Oy N[ maromo eaacmueocmi

feCT(R?) = Oynf e C (R,

8qOM,Nf(xay) _ aqf(ﬁl?,y)

o o = FOO(w, (),

y=(x)
M.

y=(x)

0<g< N, N <, =1,

Ax wacmunnut sunadox, npu yi(z) =y, k =1, M, ompumyemo Oy nf = Ly nf-
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Onepamopu, IHmepAtHayii epmimosozo muny 6 THmezpasoHit Gopmi I0H0BAEHHA GYHKUIT
060 3MIHHUT 3a JONOMO2010 iT cA1di6 ma caidie T NoxidHur 3a 00HIE 3MIHHOMN Ha 3adanill
cucmemi HenepemurHuT Athit. BBemeMo 1o po3riisamLy omeparop

o b
Dunf(@y) = harko(y) /Gk,o(ﬁ)f(l“ + By — (), () dB +
k=1 kA

M b z+B(y—k (z)) (@ + B( () — 1)1
s x y—yk(x)) —
DITNE { Gold) [ 1Ol ey atdp,

xT

Teopema 2. Onepamopu Dy N f maroms eaacmusocms
feC(R?) = Dynf e C"(R?),

8qDM,Nf(xay) — aqf(xay)

ayq ayq = f(07q) (x,’yl ('1")) 6 Criq(R)’

y=v(x)

y=(x)

0<g<N, N<r, [=1,M,

AKULO

b
/ Geo(B)FdB =5,y 0<s, p<N, k=TI
—b

Onepamopu, inmepainayii epmimosozo muny 6 inmezparonit gopmi 3 adpamu G s(x,y, )
8I0H0BAEHHA PYHKUIT IBOT BMIHHUL 3G DONOMO2010 iT CALDI6 Ma 108 iT NOXTIOHUT 30 00HIEN
BMINHOI0 Ha 3a0anit cucmemi nenepemunnur Mnit. Beegemo no posrusgy anpa Gy o(z,y, ),
0<s<N,1< k< M, igrerpajbHux OIepaTOpPiB, 3a/I€2KHI BiJ| TPbOX 3MIHHUX X, ¥, 3, 1 100Y-
JIYEMO 3 IX JIONOMOIOIO TaKuil iHTerpasbuuii oneparop, y sromy dyuknis f(x,y) a i1 qactuani
MOX1/THI 32 3MIHHOIO Yy BXOJATDH TiJ[ 3HAK iHTerpaJa

M b
Dasvf(@9) = Y- hasnalw) [ Groev 9)f (@ + By — (). w(z)) 5 +
b

k=1
M N b z+B(y—vk () (x4 5 @) t)S*I
s Z Y —7%\T)) —
+;21h1w,k,s(y) / Gr,s(z,y, ) 0/ FO) (1)) G - o dtdp.
=] s= b

Teopema 3. Onepamopu DM, NS (w,y) MA0Mb 8AACTNUSOCTL
f€C"(R*) = Dy nf e C"(R?,

anM,Nf(xay) — 8qf($,y)
Fye y="7(x) dy1

= fOD (@, n(x)),

y=(x)

0<g< N, N <, l=1,M,
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AKW0

Gr.s(z,y, B) € CT(R?), 0<s<N, k=1,M,

b
/ Grolw,(2), B)3PdB = 6ps,  0<s, p<N, k=T,
—b

Dynruii ha g s(y) nosunni mamu earacmueocmi

P
d_ypthk,s(yNy:w(w) = Ok, £0s,p;
Hpuxaadu adep iHMeEPaNLHULT ONEPAMOPIS.

Ilpuknan 1. Hexait b =1, N > 1. Jlna siaep moJiiHOMiaJbHOTO THILY

1<k M, 0<s, p < N.

N
GN,S(/B) :GS(IB) :Zas,kﬁka SZO,N,
k=0

KOe(DIIIEHTH a4 j; 3HAXONATHCS /Il KOXKHOro 3Hadenns s = 0, N i3 cucteM jiHifinuX ajredpaianux
piBsiHb mopsizky (N + 1)

1

/ G(B)PdB =60y p=

-1

0,N.

3okpema, y Bunajikax N = 1,2 maemo

N=1: G(f)=3 GilB)=3h,
N=2 Gof)=3- 28  Gif)=28 Gaf) =+ Dp

IMpuknazn 2. Hexait b = co, N > 1. Jlng sinep BUrjsay

N
Gs(ﬁ) = 6_62 Z as,kﬁk
k=0

KOe(DIIIEHTN a4 j, SHAXOAATHCS JIJIsl KOXKHOro 3Hadenns s = 0, N i3 cucteM jiHifinuX ajredpaianux

piBsiHb mopsiAky (N + 1)

/ Go(B)BPdB = b,y prs =0,

N oo
S [P dsa =y ps=TN.
k=0
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, o . . . . .
Posp’szyroun 1o cucteMy JIHIRHEX anareOpaitHUX PIBHSHDL BiIHOCHO HEBIIOMHX a4k, s = 0,1V,
JUIst KOyKHOTO, 3HadeHHss s = 0, N, orpumaemo G4(3). Hanpukian,

00 -1

N =1, b= o0, Go(B) = / 6762d,8 6752’
[e’e) —1
G (8) = / . )

TakuMm 9uHOM, HaBeIEHI BHUIIE OIEPATOPH IHTEPIIOJSIN] JT03BOJISIOTH BIIHOBIIOBATH HAOJIH-
keHo Gyl u(z,y), gAKMo X caiam Ta caiau iX HoximHux 3a 3MiHHOO Yy Bimomi Ha cucremi
HEIIEPETUHHUX KPHUBUX, 38JaHUX FBHO BIAIOBIIHUMN PiBHAHHSIMU. BOHU 103BOJISIIOTL Oy/lyBaTh

OIIepaTOPU IHTEPIIOSI] 3 HOTPIOHNMHI IHTEPIOJISITIHHIMI BJIACTUBOCTSIMK Ha BKa3aHiil cucremi

stiniit mrsxom saminn caigis £ (2, v, (z)) Bignosimmivmg inTeprossmiinumn a60 ApoKCHMa-

mitaIMu  GOPMYyJIaMU.
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O. H. JIutrBun, O. O. JIutBuH, A. B. Tkadyenko, O. JI. I'punaii

DpmuroBasi UHTEpJNHAIMS QYHKIMH ABYX II€pEMEHHBbIX Ha 3a/1aHHOi
cucTeMe HellepeceKamooluxcs Junuii ¢ coxpanenuem kJacca C”(R?)

Hccenedyromesn memodv, nocmpoenus onepamopos apmMumogots UHMeEPAUHAUUL B0CCMAHOBAEHUS
Jugdepenyupyemvix Gyrruul 06YT NEPEMEHHBIT HG CUCMEME 2AG0KUL HENEPECEKAIOULULCA KPU-
8HLT, KOMOPLIE COTPAHAIOM Kaacc Jupdepenyupyemocmu C’T(RQ). aa nocmpoenus yxasanmoix
ONEPATNOPOB UCTLOALIYIOMCA CAEObL NPUOAUHCAEMOT, PYHKUUU U €€ YACTVHBLE NPOU3BOOHBIT N0 00HOT
nepemennott o 3a0aHH020 NOPAJKA MG YKA3AHHOT CUCTEME HENEPECEKAOUUTCA KPUBDLL.

O.M. Lytvyn, O.O. Lytvyn, O.V. Tkachenko, O. L. Gritsay

Hermitian interlineation of functions of two variables on the given
system of disjoint lines with preservation of the class C" (R?)

Methods for constructing the operators of a Hermitian interlineation of the recovery of differen-
tiable functions of two variables on the system of smooth disjoint curves that preserve the class
of differentiability O™ (R?) are studied. To construct these operators, the traces of the interpolated
function and its partial derivatives with respect to one variable to a given order on the mentioned
system of curves are used.
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