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CHCTEMA CILUIAMHIB KJIACY CY(R?) ,
SIKI € R - ®YHKIISIMH JBOX 3MIHHUX

3anpornoHoBaHO 1 AOCIIDKEHO MOBHY cHUCTeMy R — QyHKUIH JBOX 3MiHHHX, ICTOTHO HaJIeKHUX J0
+1
KIacy Cq(Rz) , IO CKIamaeTbesi 3 R — KOH'IOHKII /\(x,y,q) = ‘x‘q x+ ‘y‘q y- ‘x— y‘q Ta

‘q+1

R — nu3’roHKuii v(x,y,q) = ‘x‘q x+ ‘y‘q v+ ‘x -y'", ¢g=0,1,..1 R-—3anepeueHHs x=—x. Il

R — dyHkuii € moniHoMiansHUMH CIUIaiiHamu creneHs ¢ +1,¢ =0,1,..., nedexry 1. Bonu € po3s’s3kamu

CHCTEMH PEKYPEHTHHX KpailoBHX 3ajad sl piBHsHHs [TyaccoHa, paBa 4acTHHA SKUX TEX € JESKOIO
R — dyHKILi€I0 3 MEHIINM HOMEPOM ¢ .

Ipennoxena u Kccie0BaHa MOIHAas cucTeMa R — QyHKIMiT ABYX MEpPEeMEHHBIX, CYIIIECTBCHHO IIPHHAM-

nexampx  kmaccy  CY(R?), KoTopas COCTOMT W3 R — KOHBIOHKLIHH Axy,q) =[x x+
q g+1 q q q+1

+‘y‘ y—‘x—y‘ , R — nu3broHkmn \/(x,y,q) = ‘x‘ x+‘y‘ y+ ‘x—y‘ , ¢=0,1,...  R—orpuua-

HHA X=-X.OTH R— QyHKIUM — DONMHOMHMANBHBIE CIUIAHHEI cTenens g +1, ¢=0,l,..., nedexra 1,

SIBJIAIOIIMECS PELIEHUSIMU CUCTEMbl PEKYPPEHTHBIX KpaeBbIX 3aaad sl ypaBHeHus Ilyaccona; mpaBast
4acTh 3TOro ypaBHeHus IlyaccoHa B CBOIO ouepenp SABIIeTCs R — QyHKIHEH ¢ MEHBIIHNM HOMEPOM ¢ .

Full system of the R— functions of two variables essentially belonging to a class C? (Rz) is offered
and investigated. This system consists from R — conjunction /\(x,y,q) = ‘x‘q x+ ‘y‘q yf‘x 7y“”1 , R —
alternation v(x,y,q) = ‘x‘q x+ ‘y‘q v+ ‘xfy‘q+l , ¢=0,1,... and R — negation x=-x . These R— func-
tions are polynomial splines of the degree g +1, ¢ =0,1,..., defect of these splines is 1. The offered

R — functions are the solutions the recurrently system of the boundary value problems for the Poisson’s
equation. Right part in these Poisson’s equations are also R — functions with smaller number ¢ .

Beryn. Teopis R — GpyHkuiii, crBopena akagemikom HAH Ykpainu B.JI. Psa-
yoeum [1], no3BoJIsie OyMyBaTH PIBHSHHS I'PAHMIb CKIAJHUX oOyiacTeir D , Ha oc-
HOBI JIOTi4HOi CTpPyKTypu moOymoBu D 3a gomomoror migodiacted
Dy, k=1,..,M . Ha nauuil yac HegocaipkeHi R — QyHKii, 1110 € crulaiiHaMu Kia-

cy C4 (RZ) ,q=0,1,...

HocTanoBka 3amayi. 3amada momsarae y moOyAOBi MOBHOI cucTeMu R — QyH-
KIIi{, 0 CKIAAa€eThes 3 R — KOH TOHKIII, R — OU3’IOHKIII Ta R — 3amepeyeHHs, sKi

€ cruiaiinamu kinacy CY (R2 ), q =0,1,..., mochimKeHHI X BIACTHBOCTEH 1 METOIY

iX peKypeHTHOI MoOyI0BH.
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OcHOBHI TBepI:KeHHS POOOTH.
Teopema 1. Cucmema pynxyii

/\(x,y,q) = |x|q x+|y|q y—|x—y|q+1 ,q=0,1,...,
v(x,y,q) = |x|q x+|y|q y+|x—y|q+1 ,q=0,1,..., 1)
x=-x
€ noeHoto cucmemoro R — ghynxuyiti 060x aminmux, icmommno Hanesxcrux 0o kiacy C4 (Rz) .

Hosedenna. JIns NOBEACHHS TOTO, IO IIe cUCTeMa (PYHKIIH ABOX 3MiHHUX,

icrotHo Hanexuux a0 kiacy CY (Rz) , TOCTaTHbO 3ayBaXKUTH, 110 KOXKHUH M0/a-

+1 . . .
HOK y HUX |x|q X, | y|q ¥, |x - y|q Mae€ HeTlepepBHI YaCTHHHI MOXiIHI J0 TOPSAKY
q, q =0,1,... BKIFOYHO, OCKLJTBKU

07 g (‘1+1)"'(q—p+2)|x|q7pxqu*”(Rz), p=L.., q-1,

pw: x| x= . s ~
x (q+1)~~ 2~1~|x|eC(R ), p=q,
o7\ 4 _ o’ 4 B
_6yp |x| x=0, p=12,... _8xp |y| y=0, p=12,.,

q+1)(q—p+2)|y|q_p ye Cq_p (Rz), p= 1,...,q_1,

q+1)---2-1~|y| € C(Rz), p=q.
To06To, YaCTUHHI MOXiAHI MOPSAKY p =¢,q =1 € JIuile HeepepBHUMH, I10-
XimHI TOpAnKY p =¢g+1 € po3pUBHUMHU.

ol (
a7

3rigHo 3 Teopiero R — dyHki [1], 1y Toro, o6 T0BECTH, IO Il PYHKILT €
R — dyHKUiAMH, JOCTATHHO JOBECTH IX 3HAKOCTATICTh y KOXKHOMY 3 YOTHPHOX
KkBaapaHTiB mwiomwuHn Oxy . JloBenemo 1ie.

Y nepumomy kBazgpanTi x >0,y >0 Maemo

gq+1

A(x,3.9) =x7 4y —|x—y|qul >0,

q+1

. +1
OCKUIBKH max{xq+l, y |q .

b >|x—y
Y npyromy kBanpanti x <0,y >0 mokmasmu x =—Ly, [ >0, orpuMaemo
AN=Br.y.g) ==y ey =y | =
e (—,3“1 +1—|/3+1|q“) <0,
OCKIIBKH 1—|ﬂ+l|q+1 <0, ¢=0,1,...
AHanoriyno 1oBoauThes, wo  A(x,y,q)<0 y dYeTBepTOMy KBaIpaHTi

x>0, y<0
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Toii pakr, mo A(x,y,q) <0 y Tperbomy kBagpauti x <0, y <0 BHTiKae 3
TOrO, IO Yy IIbOMY KBaJpaHTI |x|q X = —|x|q+1 <0, |y|q y= —|y|qul <0,
—|x—y|qul <0.

IIpu nepexoti TOYKH (X, y) 3 OAHOro KBaIPAHTA Y {HIIMH, MAEMO
0,x>0;

—2|x|qul , x<0,
0,y=0;
—2|y|qul , ¥<0.

A(5.0.9) =[x =

A0 y.q) =" y=p"" =

Takum anHOM, QYHKIIISA /\(x, y,q) JOJJaTHA y TIePIIOMY KBaJpaHTi, Bil'€MHa
Yy BCIX iHIIUX TPHOX KBAaApaHTaX i MOPIBHIOE HYJIO JIWIIE HA JOJATHUX ITIBOCSX.
Tob6to us QyHKIis € R — KOH IOHKIII€IO.

AHaNoriyHo OBOAUTHCS, MO (PyHKIIs v(x, y,q) € BiJ’€MHOIO JIMIIE Y Tpe-
THOMY KB3/IDaHTI 1 JIOJIaTHOIO y MEPIIOMY, APYIOMY i 4E€TBEPTOMY KBaJpaHTaX.
Kpim Toro, BoHa IOpiBHIOE HYJIIO JIMIIE HA Bii’eMHUX MiBOCSIX. ToOTO 111 pyHKIis
€ R — ou3’TOHKIEIO.

Teopema 1 noBezneHa.

3ayeasicenns 1. Cucrema /\(x,y,O) =x+ y—|x—y|, v(x,y,O) =x+y+

+|x— y| , x=-x¢ no0pe BigoMoro cucteMoro R — dyHkiriit [1].

Teopema 2. Hopmanvhi noxiowni 6i0 R — ko tonxyii ma R — ous tonxyii, wo
suznauaiomvcs popmynamu (1), ne dopisnioiome Hyo Ha GIONOGIOHUX NIGOCSIX.
Hoeedenns. 3HaiiieMo YaCTUHHY MOXi/IHY 3@ 3MIHHOIO X BiJ] R — KOH FOHKLIT

/\(x,y,q) s g =1,
o A U N T
A (o2sa) =l ey - —=|x -y

=(g+ )l ~(g+1)-pe=o"" (x-):

0 _ 0, sxmo y =0,

o (a)l Ly =Dy =

AHaJIOriYHO JOBOAUTHCS, 10

(q+1)|y|q_1y¢0, axmo y # 0.

I e N

A s = + = _

oy BV @y =\ ot (q+1)|x|q Ty # 0, sxkmo x=#0.
3HaleMO YACTHHHY TOXiJIHy 3a 3MIHHOW X Bix R — Iu3’IOHKIIT

v(x,y,q):|x|q x+|y|q y+|x—y|q+1 s g1,
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E
=V (era) =l s |y|qyJr |- =

(q+l |x|q q+l |x y|q y);
—V(%.0.9),, =(q+1) Iyl"'ly={
AHaJIOriYHO JOBOIUTHCS, 110
0 -1
5v (x,y,q)|y:0 = (q +l)|x|q X = {
Teopema 2 noBejicHa.

Teopema 3. 3anpononoeani R — koH 1oHKYIsE ma R — Ou3 tOHKYISL € KYCKOBO-
noxiHomianeHumMuy cnaainamu cmenens q+1, ¢ >0 degpexmy 1.

0, saxmo y =0,

(q+1)|y|q71y;t0, axmo y # 0.

0, x=0,

(q +1)|x|qi1 x#0, akmo x#0.

Hoeedenns. JInst noBeaeHHs TBEpIKEHHSI TeopeMHr 3 BKazaHi (QyHKuii BHKO-
PHUCTOBYIOTH LTSI CBOET TOOYIOBHU OTIEPAIif0 3HAXOKEHHS a0COMIOTHOI BETMUNHH,
TOOTO U1 X AOAAHKIB CIIPABEJIMBI CITIBBIIHOMICHHS

g x x>0, ¢ yiy>0;
|x| X= g+l |y| y= 1
- x <0, -yi*, 3y <0,

—(x—y)q+l, x—y<0.
Tomy Best mrommua R* Moxe Gyt po36uTa Ha BiciM migo6iaceii
D ={x>0y>0y<x}, D,={x>0y>0y>x},
Dy ={x<0.y<0y<x}, D, ={x<0.y<0.y>x}, Ds={x<0.y>0,y>-x},
Dg={x<0y>0,y<—x}, D; ={x>0y<0,y<—x}, Dg={x>0.y<0,y>—-x},

y KOXHIH 3 SIKMX R — KOH'IOHKLIS Ta R — AW3’IOHKIS € MOJIHOMaMHU CTEHeHs
qg+1

|x—y|q+1 :{(x_y)qﬂ s x=y>0,

Xy (x— )™ (x,y) e D)
X4yt (y— %)™ (x,y)e D,

(=) 2+ (1) = ()" (x = 2) " (3 0) € Dy
o D =D () ) () € Dy
(=172 7 = (=) (x = )" (v, v) € Dy
0 (<1 = (<) (v = )" (%, 0) € Dg
0 (1) 7 (=) (xy)eD7
(<) - () (2= )" (v y) € Dy

A% pg) = x4 ]y —x -y
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xdt 4 yq+1 (x - y)q+1 ,(x,y) e D,

gy 4 (y-2) (x,y) e D,

(1) (1) () (5= )" (x0y) € Dy
gt | (D)2 )Ty (1) (x = 9) ™ (xy) e Dy
R PP R R T

Xt +(—1)q AL —l)qﬂ(x—y)q+1 ,(x,y) € Dg

x4t +(—1)q DAL x—y)q+1,(x,y) eD,

x (-1)* yi —l)q+1 (x —y)q+1 (x,y)e Dy

V(% pg) =[x x4 [y y—x -y

—_~ o~~~

Teopema 3 nosezneHa.
Teopema 4. Cucmema 3anpononosanux R — koH tonkyii ma R — ou3s ronkyiil
€ PeKypeHMHUMU PO38 A3KAMU HACMYNHOL cucmemu pieHans Ilyaccoua:

AN, Y,q+2)=(q+3)(g+2)A(x,2,9), (x,»)eR?, ¢=0,1,..,

Av(x,y,q+2)=(q+3)(q+2)v(x,y.q), (x.y)eR*, g=0,1,..
o*u  d*u
Tym Au(x,y)=24+9%
ym Au,y) == -

Josedenns. HammeMo HaCTYIHY CHCTEMY CITiBBiIHOIIEHB, IO € HACIIIKOM
3aMyCcaHuX BUIE POPMYIT

62 q+2 a q+2 q
= (a3 = (a+3) (g + 2l x

Ox
q+2 0 q+2)_ q
Z =2 ((q+3 =(q+3)(q+2
2 @)=+ 3) (42l
i _ q+3_ i _ gq+1 _ _ _ q+1
azlx A =g +3) o (v -2) = (g +3) (g +2) -

|—y|q+3 q+3 —|x y|q x— y):(q+3 q+2|x y|q1

B pe3ynLTaT1 OTPUMAEMO

el 2
AA(x’y’q){a—ﬁay—zJA(x,y,q) (a i +JJ(|X|Wx+|y|q+2y_|x_y|q+3):

q+2 62 q+2 82 62 q+3 _ 3 ) q
s 2|x| s — " - FERPY] =" =(q+3)(g+2)xf" x+
(q+3 q+2 |y|q q+3) q+2 |x y|q q+3)(q+2)/\(x,y,q).
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Takum 9rHOM, TIepIe TBEPHKCHHS TeOpeMH 4 TOBe/ICHE.
JIs oBeACHHS APYroro TBEpKEHHS, HAMUIIIEMO HACTYITHI CITiBBiTHOIIICHHS

AV(x»J’»Q): i“'i V(x’y’q): i_{_i (|x|q+2x+|y|q+2y+|x_y|q+3):
o’ oy’ For i)
62 q+2 62 q+2 82 62 g+3 q
:ax_z|X| X+6y_2|y| y+ ax—z-l-ay—z |x—y| :(q+3)(q+2)|x| X+

+(q+3)(q+2)|y|q y+(q+3)(q+2)|x—y|qul =(q+3)(q+2)v(x,y,q)

Teopema 4 nosezeHa.

3aysaocenns 1. Bxazani R — ¢yHKIIT 3a10BOJBHIIOTH BiAMOBITHUM audepe-
HIiaJbHUM piBHsAHHAM [lyaccoHa, TpaBi 4acTHHH SKUX € Tex R — QyHKUisMH 3
MEHIIAM TOPSAKOM i TIPH IOMY TOPIBHIOIOTH HYJIO Ha BIAMOBIIHUX IiBOCSX,
3rizHo 3 Teopemoro 1. ToOro, i R — GyHKIIT MOXKHA 3HAXOAUTH 3a JOMOMOTOI0
PEKYpPEHTHOT MPOLEAYPH, IO MOJIATAE Yy PO3B’SI3aHHI TOCTIIOBHOCTI BiIOBITHIX
nudepeniianpHux piBHsHb [TyaccoHa.

IlepcrneKTHBY MOAANBIINX AOCTIIKeHb. Y MMOJAJIbBLIIOMY aBTOp IUIAHYE IO~
OymyBaTH CIUIaliHM BiJ 7, n =2,3,... 3MIHHHX, 5IKI € #—apHUMH R — QYHKIISIMA

Ta JOCHIZUTH JesKi iX 3aCTOCYBaHHSI..

Bucnosku. IToGymoBany moBHy cucteMy R — Qynkuiii knacy C? (Rz) ,
q=0,1,.., sxa ckmamaetbcs 3 R—kow’tonkuii  A(x,y,q)=|x" x+ |y y-

—|x—y|q+1, R — nu3’ronKLii v(x,y,q)=|x|qx+|y|qy+|x—y|q+1, g=0,1,... Ta

R —3anepedenns x = —x. JlocaimkeHo aesiKi 1X BIACTHBOCTI, 30KpeMa JIOBEIICHO,
mo i R — ¢yHKuii € crutaitnamu crenenst g aedexry 1. Lei gakr moxe nmo3uru-

BHO BIUIMHYTH Ha CTBOPEHHS 3arajbHOi Teopii MOoJIIHOMIiaJIbHUX CIUIaHIB, 3aaHUX
pizHUME QOopMyIIaMH Ha Pi3HUX YaCTHHAX 33JaHO1 00JacTi. 3alIpONOHOBAHO METOT
iX pekypeHTHOI o0y I0BH.

Cnucok Jirepatypu. Psaues B.JI. Teopus R-¢pynkimii u HekoTopsie ee npuioxenus. K.: Haykosa
nymka, 1982. — 550 c.
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