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NPO BUBIP HEBIAOMUWX 3HAYEHb HABJI)KYBAHOI ®dYHKUIT
B OMEPATOPI IHTEPNONSUII 13 SAOAHUMUW NPOEKLISSMU

B po6oti gocaimKyeTbcsi MeTOI MOOYI0BU OIEepaTOpiB iHTEPHOJALII i3 3aJaHUMU MPOEKIIiSIMU B310BXK
BKa3aHMX JIiHii. B maHiii poGOTi BIiepliie MPOMOHYETHCS 3araJbHUM MiAXiA 10 BUOOPY HEBITOMMX iHTE PO~
HUX 3HaUYE€Hb HAOJIMKYBaHOI (DYHKIIIT 2-X 3MiHHUX B TPUKYTHHKY 3a JOTIOMOTOIO BiloMuUX TpoeKiliii. B meTomi
MoOyI0BY iHTEPHOJISILIHHNX ONepaToPiB, HEBIIOMI IHTEPHOJALINHI JaHi 3HAXOASTHCS 3 YMOBH, 11100 oTiepaTop
HaOIMKEeHHS TOYHO BiIHOBJIIOBAB BCi MOJIIHOMU IPYTOrO CTEIIEHS.

IHTEPIOJALIA, TOJIHOMM, IHTEPIIOJIALIVHI JAHI, TOXUBKA HABJIWXEHHS

JlurBun O. M., Jluteun O. O., Xypaeii E. JI. O Bbi0ope HeM3BeCTHBIX 3HAYEHUIT NPUOIMKAIOIIEH (DYHKINH
B ONEpATOPe HHTEPIOJIANNH C 3aJAHHBIMM NPOeKIMsAMH. B paboTe ucciemyeTcst METOI MTOCTPOCHUSI OTIePaTOPOB
WHTEPITONISIIUN C 3aJaHHBIMU TTPOEKLIMSIMU BIOJIb YKAa3aHHBIX JIMHWIA. B maHHOI paboTe BIepBhIe TIpeiara-
eTCsl OOIIMIT TTOIXO K BHIOOPY HEM3BECTHBIX MHTEPITOSIIIMOHHBIX 3HAYCHUM TTPUOIKaeMON (YHKIIMHU 2-X
[IePEMEHHBIX B TPEYTOJILHUKE C ITIOMOIIBIO M3BECTHBIX ITPOEKIMI. B MeTOIE TOCTPOCHNM MHTEPIOISILIUOHHBIX
0IIepaToOpPOB, HEU3BECTHBIC MHTEPIOISILIMOHHBIC JAHHBIC HAXOMUTD U3 YCJIOBHUSI, YTOOBI OTIEPaToOp MPUOIMKEHUS
TOYHO BOCCTaHABJIMBAJ BCE ITOJIMHOMBI BTOPOM CTETICHMU.

MHTEPITIOJIALNA, TIOTWUHOMBI, UHTEPITOJIALIMOHHDBIE JAHBIE, ITOT'PEHIIHOCTD ITPU-
BJINXKEHUA

Lytvyn O. M., Lytvyn O. O., Hurdei E. L. About the selection of unknown data of approximate function in the
operator of interpolation with the set projections. The investigated subject in present work is the method of creation
of operators of interpolation with the set projections along the specified lines. In the present work for the first time
the general approach to the selection of unknown interpolation values of required function is offered of 2 variables
in a triangle through known projections. It is offered to find unknown interpolation data in the method of creation
of interpolation operators according to a condition that the operator of approximation restored all polynomials

to the second power accurately.

INTERPOLATION, POLYNOMIALS, INTERPOLATION DATA, ACCURACY OF APPROXIMATION

Beryn

Ha cporogHimHii AeHb METOAM KOMIT I0TEPHOI
ToMorpadii BUKOPUCTOBYIOTbCS TPU HEPYHHIBHOMY
KOHTpPOJIi 00’€KTa Ha MUTHULI, IIPU JOCJIIKEHHI cTa-
HY BHYTPIIIIHiX OpTaHiB JIOAUHA HA MEAUIHUX TOMO-
rpadax, B ONTUYHII ToMorpadii Tomo. ABTopH JaHOI
myOiKalii BBaXarTh, 1110 B OiOHilli iHTeJleKTa HAcTaB
yac BUKOPUCTOBYBATH MPU MaTEMaTUYHOMY MOJICIIO-
BaHHI He TiJIbKA 3Ha4YE€HHSI TO1 a00 iHIIO1 XapaKTepuc-
TUKHW y BHYTPiHHIX TOUKax 00’e€KTa, siKi, Jopedi, MO-
KyTh OyTH HE BiIOMUMM, ajie TaKOX i IHTerpaad Bil
BIAMOBITHOT XapaKTEepUCTUKU B3JOBX 3aJaHOI CUCTE-
MU JdiHiiA. ToMy Ha3Ba JaHOI pOOOTU MOXE BUKJIMKA-
TH, Ha TYMKY aBTOPIB, NPUPOIHY 3alliKaBICHICTb TPHU
noOya0Bi MAaTeMaTUYHUX MOJIEJIel Ha OCHOBI JIUIIIE 3a-
JTAaHO1 CUCTEMU ITPOEKIIiil — iHTeTpaliB, B3AOBX BiIIO-
BiZHOI CUCTEMU MPSIMUX.

B po6oTi po3risiHyTO nile BUNaa0K, KOJIU KiTbKICTh
MPSIMUX JOPIiBHIOE TPhOM. AJie METO, BUKJIAAEHUI B
JaHiil pobOTi, HA JaHWI Yac, y3aralbHEHUI aBTOpaMu
Ha BUITAJOK, KOJM KiIbKIiCTh MPOEKIiii 3a7aBOJIbHSIE
HepiBHOCTI M >3 i 1ui M mpsSIMUX TIepeTUHAIOTLCS
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OIHa 3 OJHOIO, IIPY YOMY B OHiil TOYLIi HE MepeTUHA-
€ThCsI OLIbIIIE HI3K TPU HPSIMI.

VY BimoMux aBTOpaM ITyOJIKALisIX MPUCBSIYEHUX
KOMIT 10TepHilt Tomorpadii [ 1 —3] mocaimKyoThes MeTo-
I OCHOBaHi Ha BUKOPUCTAHHI IIPSIMOTO Ta OOEPHEHOI0
rnepeTBopeHHs PajoHa B KOMIT I0TepHiii ToMorpadii.

B npangx [4] Ta [5] 3anporoHOBaHO KOHCTPYK-
TUBHMI OiAXia 10 MOOYIOBU OIlepaTOpPiB HAOIMXKEHHS
(yHKIIII 1BOX 3MIHHHUX 3a JOIIOMOTI0IO BiIOMUX iX IIPO-
eKIIiil B3IOBXK 3aJaHOI CUCTEMU MIPSIMUX.

B poGorax [4] Ta [5] 3bopMyIbOBaHO 3arajbHUIA
Miaxig 4o MoOya0BU ONepaTOPiB IHTEPHOJILIL (DYHKIIIT
JIBOX 3MiHHHMX B CUCTEMi TOUOK IepeTUHY M IpsIMUX,
sIKi MalOTh 3afaHi 3HaYeHHs MPOEKIIili i 3agaHi 3Ha-
YeHHSsI HaOIM:KyBaHO1 (DYHKIIi1 B TOUKaX IIePEeTUHY LIUX
TIPSIMUX.

B po0Gori [5] ueit MmeTon OYB AOCIIIKEHUI 1151 BU-
MaaKy, KOJU CUCTeMa MPSIMUX € B3a€EMHOIIEPIICHIM -
KyJasipHa. B po6otax [6] Ta [7] mociimkeHO BUITagoK
TPbOX HeTapajeJbHUX MePeTUHHUX MPSIMUX Ta BUIIA-
JIOK cucTeMU M nepeTUHHUX MPSIMUX HisSIKi TPU 3 SIKUX
He MepeTUHAIOTHCS B OHIN TOYIII.



[1PO BUBIP HEBIJOMUX 3HAYEHbB HABJIMXKYBAHOI ®YHKLIT B ONEPATOP! IHTEPIIO/ISLIN 13 BALAAHUMM IMTPOEKLIISIMU

1. ITocTanoBKka 3anaui

B nmaniii po0oTi IDOCHIIKYETHCS METO.H ITOOYIOBU
onepaTopiB IHTEPIONSLIl i3 3agJaHUMU TPOEKIIiSIMU
B3I0BX BKa3aHUX JiHii i BOoepiue MpOIMOHYETHCS 3a-
raJbHUM MigXia 10 BUOOPY HEBIZOMMX iHTEPITOJISIIiI-
HUX 3Ha4eHb HAOJKyBaHOI (PYHKIIII B TOUKaX iHTEp-
nonsuii. Kpurepiii moasrae B HAaCTYITHOMY: OIlepaTop
HaOJMXKEHHSI, TTOOYA0BaHWI 3a JOMOMOTIOI JaHUX Y
BepIlIMHAX TPUKYTHUKA Ta MPOEKIili B3AOBX CTOPiH
TPUKYTHHMKA, TOBMHEH TOYHO BiIHOBIIOBATU JOBIJIbHI
MOJIIHOMM 2r0 CTeTeHsI BiJl IBOX 3MiHHUX.

PosrisiHeMo TpUKYTHUK 3 BepLIMHAMU
R ﬁRJ y ( R ﬁRJ

p <13

AI(R7O)’A2 [_53 2 27 2

1 pIBHSIHHSIMM CTOPiH:
o, (x6,1)=(x=X;) (Y, - ¥)-(y-Y)(X;, - X;)
053 (x%,1)=(x=X,)(¥; - 1) = (y-1>)(X5 - X;)
o3(6,y)=(x=X) (5 - 1) -(y-1)(X; - X))
151

Puc. 1 3apana cucrema npsiMUX Ha TPUKYTHHKY

2. Oneparop inTepnonsuii dyHkuii /(x,y)
Y BepIIMHAX TPUKYTHUKA
Bbynyemo onepatop L1f(x,y), AKuii iHTepPHOIIOE
S(x,y) yBepumHax TpukyTHuKa (X,,Y, ),k =1,3 y BU-
IS

LLf(xy) = (X, 7))

0y (X1, 1)

. wlZ(x’y)
H ) 0,(X5,13)

1
03(X,y) %

RS R
0)3(X, y)03(xX,y)

| f(x,y)dsyy +

Im23(x,y)m31(x,y)dslg .!-2 nre

12

L2f(x,y)=

0, (X,y)03,(x,)
| f(x,y)dsy; + ()
J.COIZ(an’)COM(x,y)dsB .L 23
0, (X,1)®15(x,)
| f(x,p)d
[ 01,0, )0,5(x, y)dsy, {]fxy 531

31

BBeneMo nmozHaueHHS:
Lf(x,y)=LLf(x,p)+ L2Af(x,y)- L1f(x,y))  (3)
Jlema 1. Onepatop LI1f(X,Y) iHTepmnoJitoe KOX-
HY HernepepBHY (yHKUil0  f(x,y) Yy BeplIMHax
(X;,Y,),i=1,3 nNOBUIBHOrO HEBUPOIXKEHOIO TPUKYT-
HUKa:
LIf(X,.Y) = f(X,.Y,),i=13.
JoBemeHHS.
ITincTaBumo y dopmyny (1) x=X,,y=Y,. B pe-
3yJIbTaTi OTPUMAEMO
0y (X,Y)
LIf(X,Y) = (X, 1) 222+ (X, 1)
1541 151 0y (X,.7,) 21
0)12(X1’Y1) —
o5 (X3,13)
0y (X,1)
0y (X,, 1))

03(X,1)
03(X,,1;)

[os(X,.1)=0]

++f(X;5,X5)-

=f(X,1)

[lincraBumo y dopmyny (1) x=X,,y=Y,. B pe-
3yJIbTATi OTPUMAEMO
0,4(X,,Y,)
LIf(X,,Y,)=f(X,.Y) —2"2221 f(X,.Y,)-
SOOI = [, 1) 02 G2 0 To)
o, (X,,Y.
f(/\g))g) 12( 2 2):
o;3(X;,15) o} (X3,13)
X,,Y,)=0
=|:(l)23( 2 2) :|=f(X2,Y2)-0)13(X2’Y2)
0,(X,,Y,)=0 o;3(X,,15)
[MincraBumo y dopmyny (1) x=X;,y=Y;. B pe-
3yJbTaTi OTPUMAEMO

_")13(X2:Y2)+

=f(X,,1))

Ol rox,.py).
05 (X, 1) ’

o, (X3,Y,
+f(X3,Y3)' 12( 3 3)=
0, (X;,153)

0, (X3,13)
o, (X3,13)

L1f (X3, Y5) = f(X,1)-

.0)13(X3,Y3)
0;3(X5,13)

:{%“%nggkfuany

= f(X;,13)
03(X3,Y3,)=0 .

Omxe, LIf(X,,Y,)= f(X,,Y,),i=1,3. Jlema 1 nose-
JCHa.

Jlema 2. Onieparop L2 f(x,y) Ma€ Taki BIaCTUBOCTI
L2f(X,,Y;)=0,i=1,3.

JloBeneHH 4.
[igcraBumo y dopmyny (2) x=X,,y=Y,. B pe-
3yJbTaTi OTPUMAEMO
mZS(Xl’Yl)mM(Xl’Yl) J'f(x y)dS12+
jm23(x,y)0)31(x,y)d512 "
12
+ wlz(Xl’Yl)mz»l(Xl’Yl) -Jf(x,y)ds23+
Imlz(an)(Dsl(X,Y)dsz3 23
23
+ 0 (X, Yoy, (X, 1) ~jf(x,y)ds31=
J 0)12(x9y)w23(x’y)ds3l 31

31

L2f(X,,Y)=
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_ 0,3 (X1,1)-0 .
_[ mzs(X,J’)(DM(x,y)dslz

12

0-0
] Sy +
jmxmw%mmwmn-i :

23

0-0y(X,, 1Y)
[ 01203, 2)0053(x, y)dsy,

31

[ligcraBumo y dopmyny (2) x=X,,y=Y,. B pe-
3yJIbTaTi OTPUMAEMO

0y (X5, 1)), (X,,1;)
_[ 73 (x,y)(o3l (X, y)dslz

12
r o O i sy o
[ 01 (x,p)05(x,p)dsyy =,

23

n 0, (X5, 1))0y(X,,Y;)
J mlz(xs y)co23 (X,y)ds31

31
|:0312(X2’Y2):0}
0y;(X,,1;)=0

0y, (X,,¥)=0

_|:('012(X19Y1):O:|

| £y, +

| £ y)dsy =0

31

L2f(X,.Y,)= [ fCeyyds, +

12

: j S(x,y)dsy, =

31

- 0-0;(X,,1;) .
_[ )3 (X,y)a)y (X, y)dslz

12
[ Sy 2T T)
2 f @ (%, )3, (x, y)ds,,

23

N 00
[ 01,6, 7)0(x, y)ds;,

31

| F(x,p)dsys+

23

| F(x,p)dsy =0

31

ITincraBumMo y opmyny (2) x=X;,y=Y;. B pe-
3yJIbTaTi OTPUMAEMO

0‘)23(X35Y3)(»031(X3,)/3)
_[ 0323(X’J/)0)31(x,y)ds12
12
r-2ulf oy (1) Jf(x,y)ds23+
jmlz(x:Y)0)31(x,y)ds23 23

23

+ 0, (X5, Y3)0,3(X3,13)
j mlz(XaY)0)23(x,y)ds31

31

|:(D31(X3,Y3)=0]
0,;(X3,13)=0

L2f(X,.Y,)= [ F(xy)yds, +

12

[ Fxy)dsy, =

31

) 0-0 .

12

el BICSO N
J‘ w12(xay)0)31(x’y)ds23 23

23
0)12()(3’)/3) -0

31

Otxe, L2f(X,,Y,)=0,i= 1,_3 Jlema 2 noBeneHa.

| F(x s, +

| fGe,p)dsy =0

31
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Jlema 3. ®ynkuia L2f(x,y) iinTerpoBana f(x,y)
MaloTb OJHAKOBI MPOEKIIii, TOOTO KPpUBOJIiHiliHI iHTe-
Ipajiy TePIIOTO POy, B3MOBX CTOPIiH TPUKYTHHUKA,

[ L2f(x,y)ds; = [ f(x,y)ds;.

i by
HoBenenHusa. Iloxkmamemo (i,j)=(1,2). B pe-
3yJIbTaTi OTPUMAEMO:
[ @306, )03, (x, y)ds,

L2f(x,y)ds;, = | S y)dsyy +
{2 P [ op(xap)oy (x,)ds;, {2 ?

12
| 06, y)05, (x, y)ds;;

+-12 : f(x’y)ds +
[ 0 (x. ), (x.y)dsy, £ i

23

J 05 (X, 1) @93 (X, y)dsy,

T | f(x,y)dsy; =
Iw1z(X,y)w23(x,y)ds31 J- X, Y)dsS3)

31

J 0, (X, )3, (x,y)ds;; =0 J 03 (X, )03, (X, y)ds,,

| n __12 .
[ 01,06,y (x, y)ds;, =0 [ 0,70y (x,y)ds,

12 12

[ SCeydsy = [ Fxy)dsy

31

IMoknanemo (i,j)=(2,3) . B pe3yabTati oTpuMaemMo:
[ 055 (x, )03, (x, )y

L2f(x,y)ds,, =2
'[z ? fm23(x,y)w31(x,y)dslz

12
J O (%, y) 03, (X, y)dsy;

+-2 | f(x,y)dsy; +
Jo)u(x,y)m31(x,y)dsz3 I N

23
[ 006 9)05(x,y)ds,

T | f(x,y)dsy =
lez(X,y)w23(x,y)ds3l .[ X, Y)ds3

31

J- 0323(an)0)31 (xa)")dsB =0

[ feyyds, +

12

23

31

23 23

_[ O (X, )03 (%, y)dsy; =0 j @1 (%, )3, (X, y)dSy3

23 23

[ FCaydsy = [ fxy)dsy

IMoknanemo (i, j)=(3,1). B pe3ynbrari oTpuMaemMo:
J 03(X, y)05 (X, y)ds3,

L2f(x,y)ds,, =
{1 v j®z3(X,J’)0331(X,y)d512

12

: J S(x,y)ds;, +

12
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J‘ wlz(x,y)wgl (x,y)dS31

43 | S, p)dsy; +
Jmlz(xay)w3l(x’y)ds23 '[3 :

23

[ 01500, )05(x, sy,

31
| f(x,y)dssy =
_[ 0, (X, y)043 (X, y)ds3, '[1 Y

31

_[ 0y3(X, )03, (x,y)ds;; =0

31

J 0}, (x, J’)(‘)23 (x, J’)ds31

_ 31 .
J 5 (X, )05, (x,y)ds;; =0 J mlz(x,y)a)23(x,y)a’s31

31 31

[ FGoyydsy = [ f(x,p)dsy,

Otxe,
[ L2fCx,p)ds; = [ £(x,p)ds;;,
(1,/)=1{(1,2),(2,3),3,D)} .
Jlema 3 moBeneHa.

Teopema 1. Onepatop Lf(x,y) Mae Taki BiacTu-
BOCTI:

1. Lf(XisYi)=f(XisYi)ai=1,_3’:
2. j Lf(x,y)ds; = j f(x,y)ds;.

JloBeneHH .
1. IlimcraBumo y dopmyny Lf(x,y)
(X;,Y,),i=1,3. Orpumaemo
Lf(X,.Y;) = L1f(X;,Y,) + L2(f(X;.Y;) - L1f(X;.Y))) =
= LLf(X,. Y+ L2f(X,.Y,)~ L2LLF(X,.Y;) =
=f(X.,Y)+ L2f(X..Y,) - L2f(X,.Y)) = f(X,.1)),
i=1,3.

TOUKY

TakuM YMHOM, Tepliie TBEPAKEHHS TeopeMu 2 10-
BeJcHE.

2. PosriistHeMo iHTerpai
[ L (xp)ds; = [ (LLfGep)+ L2(f (x,9) = L1Lf(x, ) ds; =

ij i

= j L1f(x,y)ds; + j L2(f(x,y) - LLf (x,y))ds; =

b 7

= [ LLfGxy)ds; + [ L2f (x,p)ds; - [ L2LLf (x,y)ds; =

J J J

= [ LIf(x.p)ds; + [ L2f (x,p)ds; = [ L1/ (x,y)ds; =

ij i ii

= [ L2fCe,y)ds; = [ f(x,y)ds; (i, ) =

{12,236

Teopema 1 noBeneHa.

3. Oneparopi inTepnosuii noJiHoBa
Bi/l IBOX 3MiHHUX 2-TO CTENeHs

Jlema 4. Bcakuii moniHOM Bim ABOX 3MiHHUX 2-TO
CTEIEHS 3 BJaCTUBOCTIMU

B (X, Y )=0 4,

MOXe OYTM OJHO3HAUHO MPEACTABICHUN B TAKOMY
BUIJISIII 3 BAKOPUCTAHHSIM TaHUX

vy = [ L 2P0, p)dsy i, €{(1,2),(2,3),3,)} :

if
r 2P (x,y)=ao;(x,y)0,(x,y) +

03 (X, Y) 015 (X, y) + @053 (X, y) 03, (X, )

)

HoBeneHHs. OueBUIHO, 1110 BJacTUBOCTI (4)
¢yHKig (5) 3amM0BONBHSE, OCKIIBKM KOXHUI T01a-
HOK J0piBHIOE () B yCiX TpbOX TOUKaX (BepIIMHAX TPU-
KYTHHKA), 1e ®;(X,y) — PiBHSIHHS CTOPOHU TPUKYT-
HIKA, sIKa 3’ €HY€E BePIIMHU A, 4; .

SAxwo Py(x,y)= Y a;x;y;,a; € R, 1oni hyHKis
0<i+,<0
Py(x,y)— LIPy(x,y)= L 2P,(x,y)
€ ITOJIIHOMOM 2-TO CTEIEHST BUTJISILY:
L*zg(xay) = alwl3(xsy)m12(xay) +
T, W3 (X, )01, (X, Y) + a30,5(X, y) 05, (X, )
s 1oBeneHHS TOro, 1O KOoeiluieHTH a,,d,,d; ¥
dopmyni L 2P, (x,y) MOXYTb OyTM OIHO3HAYHO 3Ha-

IIeHi 3a IOTTOMOTOIO BIIOMUX Y , 3HAIEMO iX 3 piB-
HOCTI

[ L2P(x,p)ds; = ;0,0 ={(1,2),(2,3),(3,D)}

J

[ L2P,(x,)ds; = [ (@030, 9)01,(x,7) + 6,05 (x,7)-

J J

@1 (X, ) + @30, (X, y)oy, (X, ¥))ds; = v

Bpaxosytoun, mo ;(x,y)=0, Ha uiHil, sKa
3’eiHye ABi BepuHu A, A; i yHKuis w;(x,y) BXO-
JIUTh MHOXHUMKOM Y J1Ba Pi3Hi fofanku B L 2P (x,y)
OTPUMAEMO

[ L2P(x,p)ds; =a; | 0306,9)00,(x,9)dsy; =1
23 23

3Bincu 11 HeBioMoro KoedilieHTa a, oTpuMae-
MO

a = V23
-
[ 036, p)01,(x, y)dsy,

23

AHaJIOTIYHO 3HAXOOUMO a,,d;

_[ L2P,(x,y)ds; =a, j 03(X,y)01,(X,y)ds3) =73,

31 31

a = 731
-
23\ 12\ 31
[ 035(x, )01 (x, y)ds

31

69
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j L2Py(x,y)ds;, = as _[ 03(X,y)03, (X, y)dsy; =7,
12 12
a; = Y12
[ 0y (x,y)0 (x, ),
12
TakuMm yrHOM, JeMa OyIe JToBeleHa, SKIIO BITEB-
HUMOCSI B TOMY, 1110 iHTEIpaJi, sIKi CTOSITb Y 3HAMEH -
HUKax da,,a,,d,, He NOPiBHIOOTh Hymo. s LbOro
PO3IJISIHEMO NPSIMY, 1110 3’ €IHYE A, A, . PiBHSIHHA Liel
(x-X,))( -Y,)
Xl - XZ

(x-X)¥ -1)
X - X,

. Tomni

npsaAMoi mae BumAn y=Y, +
OTPUMAEMO

f 03 (X, 1)05,(x,y)ds, = j 0y (x, Y, +

12 12

-X,)(Y, -7,
%)M X (X)) ds, =

- <x—xz><<x—x3><n—m—[n

)

+(X_X2)(Y‘_YZ)—Y3J
X -X,
X
(X, _X3))\/(Xl - X)) +(Y,-Y)) dx = J(x—X2)~-((x—
X
(x- X)), _YZ)(XI _X3)+
X - X,

~X)(¥ -1) -5 (X, - X;)-

X
Y (X, ~ X WO~ X (8 Yy = [ (x-X,).
X
XY, -XY - X+ XY +X2Ysz—X3Y2 )
X - X,

N = X)) +(Y, - Yy) dx %0
AHa0TriyHO 10BOJUMO, 1110

[ 0106 0)3(x,y)ds,, %0,

23

J Ole(X,y)(DB(X,y)dSB # 0
13
Otxe, KoedillieHTH q;,d,,d; 3HAXOAATHCS ONHO-
3HayHo. Jlema 4 noBeneHa.

(x-X))

Teopema 2. Onepatop Lf(x,y)=f(x,y) mist Bcix

f(x,y)ePp,.
HoBeneHHsd. [lodynyemo omeparop Ll1f(x,y)
Y BULJISIAL:

®,-(x,
LIP(x,p)= P(X,.Y,) 228,

m3(X,, 1))
03 (X,,15) o, (X3,Y3)

Lleit moaiHOM Ma€ BIaCTUBOCTI:
Lle(Xk,Yk) = P2(XkaYk)sk =1,_3
IMoninom Pz*(x,y) =P (x,y)- L1P(x,y) € mo-
JIHOMOM  JIPYIOro CTENEHS 3  BJIACTUBOCTSIMU
P/ (X.,Y,)=0,k=1,3. 3rizno 3 nemoro 4, KoxXHMii
TaKWil MOJiHOM 2ro CTeIeHsI MOXe OYyTH OJHO3HAYHO
BUpaXeHU (hopMyJI0I0
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0;3(X, )0, (x,y)
f 03(X, )0, (x, y)ds,;

23

0, (X,y)0;(x,) -y
13
_[ wlz(X,J’)ng(x,y)dsB

13

Py(x,y)=

Y3t

(»023(X,J’)(’313(x:.)7) )
[ 05306, 9)003(x,)dsy

12

Y12

TakuMm 4YMHOM, omeparop iHTepmoJsuii (GYHKIT
f(x,y) B BeplmHax TpukytHuka (X,,Y,),k=1,3 i3
3aJaHUMU MPOEKIIISIMU B3I0BX KOXHOI CTOPOHU TPHU-
KyTHMKA MOXe OyTH NpeaCcTaBIeHUI Y BUTJISII:

) (D13(X,y)

L) = ) 5N 0, 1) 20
13 2542

03 (X1, 1))

mlz(st)
0, (X3,13)

Lf(x,y) = L1f(x,y)+ L2(f(x,y) - L1(x, )).
Teopema 2 noBeneHa.

+

+/(X3,13)

4. InTerpaibHe npeacTaBJIeHHS
3QJIMIIKY HAOIMKEHHS

Teopema 3. fAxmo f(x,y) HanexXuTb OO0 Kiacy
CX(T), ne
T={(x,y):u)lz(x,y)ZO,(DB(x,y)20,0013(x,y)20},

TO moxubka HabawxkeHHst Rf (x,y)= f(x,y)— Lf(x,y)
MOKe OYyTH IpejcTaB/ieHa B iHTerpajibHiil hopMi
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l 2
o T = (1
R =(1- D] o [ x5 - 0)
0 .
;:X1+)§2+X3’;:Yl +1;2+Y3

I — ToTroxxHUIT oTIepaTOP.
HoBeneHHs. KoxHy (pyHKLiI0O MOXHa Tpea-
craBuTHU y BUIIsiAi popmynu Teitnopa

1 33 _ o _
SO =T )+ [ [ (e 1(x=3). 5 1= )
0

(-1’ i X, +X,+X, e Y, +Y,+Y,
2! 3 3
T,/ (x,y)= f(x,0)+ [0 (x=x)+ 2 (x,p) (v - y) +
£,y (x—x)?
2!
S22y =)
- 2!

Bpaxosytouu, o LT,f(x,y)=T,f(x,y), oTpuma-
€EMO

13
Ry = f(x.9) - Lf (. 0) =Ty f(x,3)+ | a%fm
0

+ My (x=x) (=) +

+...

(-1
2!

+1(x=x),y+H(y = y)) di- LT, f(x,y)+



[1PO BUBIP HEBIJOMUX 3HAYEHbB HABJIMXKYBAHOI ®YHKLIT B ONEPATOP! IHTEPIIO/ISLIN 13 BALAAHUMM IMTPOEKLIISIMU

3 ( t)2
+J (X +H(x=X),y+1(y = y))—=—di] =

- - = (142
:Tzf(xa)")+j—3f(x+t(x—x),y+[(y_y))(12{) di—

3 ( t)2
~LT,f(x,y)- Lj (X HH(x=X),y +1(y = y))——di =

(t)

Tf(xy)+J f(x+t(x X),y+1(y=y) = —di -

o’ (1-

T y)- Lf G-,y + (- 3) )dr—

1 ( r>2
J f(x+t(x X),y+H(y=y) = —di -

o’ (1-

—Lj Fx+1(x=x),y+Hy—y)) )dt_

- 3 A - - - (1-1)?
=( =D O,y iy =)

Teopema 3 moBeaeHa.

3ayBaxkeHHs. 3aMicTb ()_c,;) MOXHa BUKOPUCTOBY-
Bati (X,,Y, ),k ={1,2,3}.

BucHosku

B 3anpornoHoBaHOMY MeTOAi HAOIMKEHHST (DYHKIIiT
JIBOX 3MiHHUX aBTOPHU BIIEpIle PEKOMEHIYIOTh BUKO-
PUCTOBYBATH B TEOPIl i MPaKTULli IITYYHOTO iHTEJEKTa
JIJIST BUNAAKY, KOJU JJIsi HAOMVKeHHsI (PYHKIIiT BUKO-
PUCTOBYIOTbCSI iHTErpajiu B3OOBX 3alaHOi CHCTEMM
MPSIMUX, 110 MEPETUHAIOTh 001aCTh AOCTiIKEeHH ] |8, 9].

B naniii cTati misl BUnaaky HaOJvKeHHsT (hyHKIIil
2-X 3MiHHUX B TPUKYTHHUKY 3a IOIOMOIOIO BiIOMUX
MPOEKIIiiA — iHTerpaliB B3AOBX CTOPiH TPUKYTHUKA Ta
IHTEePIOJISLIHHUX TaHUX Y BEPIIIMHAX TPUKYTHHUKA 3a-
MPOIIOHOBAaHO B METO[i IMOOYAOBM iHTEPIOJSLIAHIX
OIepaTopiB HEBIAOMI iIHTEpHOJISILINHI JaHi 3HAXOAUTHU
3 YMOBH, 11100 onepaTop HAOIMKEHHSI TOYHO BiTHOB-
JIIOBAB BCi ITOJIIHOMU IpyToro cremneHs. Bei pesyibratu
c(opMyJIbOBaHI i JOBEACHI Y BUIJISIAL JIEM Ta TEOPEM.
3HaiineHo iHTerpajibHe MpPeaCTaBACHHS 3aJIUIIKY Ha-
OMV>KEHHSI TpUUi HemepepBHO IMdepeHIiiioBaHOI
¢yHKLIT 2-X 3MiHHUX MOOYIOBAaHUMM OIEpaTOpPaMH.
PesynbTaTu 103BOJISIIOTH MPOBECTH y3araJbHEHHST Ha
BUITAJIOK OTIEPaTOPiB, SIKi iHTEPITOIIOIOTH (DYHKIIIST 2-X
3MiHHUMX B TOUYKax nepetuny M (M>3) HenapajieTbHUX
MPSIMUX HiSIKi TPU 3 SIKMX HE TIePETUHAIOTHCS B OIHIMI
TOULi i MaIOTh 3aJaHi MPOEeKIil B3IOBX BKazaHUX M
MPSIMUX.

ABTOPH BBaXXalOTh, 1110 32 TAKUMU METOAAMU Maii-
OyTHE LITYYHOIO iHTEJIEKTa B TEOPil i MpaKTUIIi.
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Resume
Lytvyn O. M., Lytvyn O. O., Hurdei E. L.

ABOUT THE SELECTION OF UNKNOWN DATA OF
APPROXIMATE FUNCTION IN THE OPERATOR OF
INTERPOLATION WITH THE SET PROJECTIONS

Background: Nowadays the methods of the computer to-
mography are used during the indestructible control of an ob-
ject at the custom houses; during the research of human’s in-
ternals, using medical tomographs; in an optical tomography,
etc. Authors of this publication consider that it is time to use
in bionics of intelligence during the mathematical modeling
not only the value of this or that characteristics in the internal
points of an object (which, by the way, can be unknown), but
also the integrals from the corresponding characteristic along
the specified system of lines.

Materials and methods: In the present work the method of
creation of operators of interpolation with the set projections
along the specified lines is investigated and for the first time
the general approach to the selection of the unknown interpo-
lation values of required function in the interpolation points
is offered.

Results: In the present article it is offered for a case of the
search of a function of 2 variables in a triangle by means of
the known projections of integrals along the sides of a triangle
and the interpolation data in the peaks of a triangle to find
the unknown interpolation data in a method of creation of
interpolation operators, using the condition that the opera-
tor of the search should sharply restore all polynomials of the
second degree. All results are formulated and proved in the
form of Lemmas and theorems. Integral representation of the
residue of approximation of thrice continuously differentiable
function of 2 variables by the created operators is found.

Conclusion: In the proposed method of the search of func-
tion of two variable the Authors for the first time recommend
to use in the theory and practice of an artificial intelligence for
a case when for the search of the function the integrals along
the specified system of lines which cross the area of a research
are used. In the present work it is considered only the case,
when the number of lines is three. But the method, proposed
in the present work, for this time is generalized by the Authors
for the case, when the quantity of projections satisfies the in-
equality M >3 and this M lines intersect each other, but at
the same time in the one point not more, than three lines in-
tersect one another.

Hadiitwaa oo pedaxuii 29.09.2017
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