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PEHIEHUE YPABHEHUS JAHXXEBEHA 11O CXEME PYHT'E-KYTTA

AHHoOTanus. B cTarbe npencTaBieHO MaTeMaTHYECKOE OIMMCAHUE YUCIEHHOTO
pemienust ypaBHeHus JlamxkeBeHa mo cxeme Pynre-Kyrra 1y TpéX pasimmuHbIX
Croco0oB.

KuroueBblie ciioBa: ypasHenue JlamkeBena, cxema Pynre-KyTra.

VYpaBHenue JlaH)keBeHA MPUMEHSIETCS IPAKTHYECKH BO BeeX 00aacTsIX (Gusnku
KOH/IEHCUPOBaHHBIX cpen[l]. i psaa mpakTUYeCcKHX 3a/ad YMCICHHOE pelleHue
JTAHHOTO ypPaBHEHUs JOJDKHO BBIIONHATHCA B PEAJbHOM BPEMEHH M, KpOME TOro, ¢
ONpENEICHHONM TOYHOCTBIO M YCTOMUMBOCTHIO. JlaHHBIE XapaKTEPUCTUKH MBI
norpo0OoBaIM peann3oBarh Mpu nomouu cxembl Pynre-KyTra u uccnenoBarh Kak
Be/lyT ceOsl pa3InyHble CXEMBbl IIPH N3MEHEHHH l1ara 1o KOOpHHaTe.

Jnst perieHust ypaBHEHUsI ObLT MCIIONB30BaH CIyYail OHOMEPHOTO YypaBHEHHS
Ui siBHOM cxembl Pynre-Kytra, Torma cnenyromiee 3Ha4eHHE (QYHKIMHA MOKHO

ompenenuTs 1o dpopmyie [2]:

Vi =Y, +%(k0 + k1) An+%(3(51 +53) — So) AW, (1
1 (A W)
+§(51 S2) (3\/ - ﬁ)
rae
ko = f(xn’ Yn)' So = .g(xn! Yn): ky = f(xn +00, Y, + ko & + A W,s0)
5 5 1(a Wp)?
S = g(xn + E An'Yn +Ek0 Ap— ng
5 v v 5 k 1 (a Wy)? 7)?
=90 +5A t3 So)

n

Pe3ynbrarsl paboThl IPOrpaMMbl IPUBEAEHBI Ha puc. 1.
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— Apaan ] = Heman 0,3

Puc. 1. Pemmenne ypasuenus JlamxkeBena o sisHoi cxeme Pynre-Kyrra.
Kak mokazanu pe3ynprarhl, YBEIMUYEHHE IIara Mo SIBHOM CXEMENMpPHUBOIUT K
3HAUUTEJIbHOMY CHIJKCHHIO TOYHOCTH M IPEBBILICHUIO BEIUYMHBI CTATUCTHYECKON
MOTPELIHOCTH.
I[lo Mertoxy Pynre-Kyrra 2 mopsigka TOYHOCTH peEIICHHE ypaBHEHUS
olpeziessieTcs IPU MOMOIIHU cxeMbl[3]:

(K1 + K>)

Y, =Y, +
n+1 n 2

e
Ky = f(x,y)dh + (dw — skvdh)g(x,y)
K, = f(x+ 1,y +K)dh+ (dw + sk\/%)g(x +1y+K;p)

8

2 nopanoex 0,1 2 mopanox 0.3

Puc. 2. Pemienne no cxeme Pynre-Kyrra 2 nopsiika ToqHocTn.
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Pesynbrarel pabotel mporpaMmbl (Puc. 2) aHamOruM4yHBI PEIICHHUIO SBHBIM
METOZIOM H BBIXOIIAIT 32 PAMKH CTaTHCTUYECKOH TTOTPEITHOCTH.
Merton Pynre-Kytra 4 mopsinika TOYHOCTH TO3BOJIIET pELIaTh ypaBHEHHUE MPHU
MIOMOIIY CIIeAYIOIIeH YMCIeHHOM cxeMbl[3]:
K, + G
Yn+1=Yn+( n6 z)
rae
K, = (K1 + 2K, + K3 + K,)dh
Gn = (Gl + 262 + G3 + G4)dW
Ky =f(xy); Gy =g(xy)
dh + Ki;dh + G, dw
2V T 2
G = +dh +K1dh+61dw
2 =f(x 2 Y 2 2 )
dh K,dh G,dw
K =f(x+7,y+ > + >

dh  K,dh G,dw

Ky =fx+ )

G3dW
Ky = f(x + dh,y + Kadh +

)
G3dW

G, = f(x+dhy+ Ksdh + )

E 3 6 i 2

e

— o
=
=
v

4 nopamex 0,1 4 mopagex 0.3

Puc. 3. Pemenune no cxeme Pynre-Kyrra 4 mopsinka ToaHOCTH.
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[Tonyuennsle pesynsrarbl 1mo cxeme Pynre-Kyrra 4 mnopsaka (Puc. 3) B
Ipezieax CTaTUCTUYECKUX MOTPEHIHOCTEH He OTIIMYAIOTCS OT Pe3yJbTaToB PacuéToB
MIpY YBEJIMYCHUH Il1ara BEIUYMCICHUH B 5 pas.

Pesynbrarsl paboTBI TOBOPAT O TOM, 4TO MeToiusl PyHre-KyTTa BO3MOXHO
OpUMEHATh A pelleHus ypaBHeHus JlamxeBeHa. IIpu 5ToM, IpH MajblX LIarax
pa3Hble METO/BI IAI0T PE3YJIbTaThl OIMHAKOBON TOYHOCTH. YBEIMUCHHE pa3Mepa Iiara
U CHWXKCHHUS KOJIMYECTBAa BBIUMCICHUI NPHUBEIO K YBEIHMUYEHHIO IOTPEIIHOCTH B
ABHOM Meroge U Mmerone Pynre-Kyrra 2 mopsinka TouHoctH. Merox 4 mopsiaxa
TOYHOCTH B JaHHOM CJIy4yae [10KA3bIBAET PE3yNbTaThl, 103BOJIIOMIUE IPUMEHATD €0
B Cilydasx rje TpeOyeTcss COKpalleHHE YMCiia BBIIOJIHEHUs ONEpalyii, TaKk KaKk Mmpu
YBEJIMUEHUM IIara pe3ylbTaTbl HAaXOUATCs B MpeAenax  CTaTHMCTHYECKHUH

MOrPEIIHOCTEN.
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