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Abstract

In this paper, equidistant nodes are selected as interpolation nodes, and the differential matrix of
Lagrange interpolation is used to approximate the high-order nonlinear ordinary differential eq-
uation, which is finally transformed into solving the problem of nonlinear equations. The fixed
point iteration method is used to solve the problem, and the order of error between the calcula-
tion and analytical solution is calculated to illustrate the accuracy of this method. This method is
of great significance to solving high-order nonlinear ordinary differential equations.

ESIH: R, B, B RS S ARk R o T REIAME ) Lagrange fEIEIE ], N HCYHERE, 2023,
12(7): 3133-3138. DOI: 10.12677/aam.2023.127313


https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2023.127313
https://doi.org/10.12677/aam.2023.127313
https://www.hanspub.org/

DR 5

Keywords

Lagrange Interpolation, Differential Matrix, Fixed Point Iterative Method

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|18

H Wy )5 #2148 19 i (Boundary Value Problem, BVP) 222, #)# ., TR EE M, ¥4
P L SZbRB A, WhUR. i, RS, M2, BVP R — N0 EET AR, ELbrh i s
JIZ N o TR SR il 2 8 1l o0 7 R A 0] R PR et T 2 R S AT R AR A A B S X
TR 7 R ) SR, TR RN AR, A RGBT T AT BB SR AR 1],
H2EH KR AL B HTEE2] [3], AT RASKAR L i B AR Gt 5 o3 7 R A8 o) R TR A, oA 5 R
FHHE B AZ) ffa 810, RN T — BRI =B 8 D7 BRI IR 2n-JE SRR A AE 1R [4], 38 2235 F H R
FOERTE, HESH = m AR M O T RE R A e 5], BIESERRis H R, BN T,
ARSI AMET SRR, T RASCRERHEUE T ERER RS, Bl A% FH Legendre
TEACE VR, SRR AR O T AR IME R 6], A AT IT T ks B H AT VR R R VR S
FHREMIRLA[T]. T HOA—MRITFE, 8 PR TEG A IRZESE8], SCHRIOMBS T SRR B &tk
W TR IR, AR AR AR M . (EE DL B SCHERIG R IR R T, B RRIE H TR R,
HORMES BN E A, BUREA R . W TEON— R B SRS 5oy 72, BRTRERITEHAZ .
AT, AV S E IEAEABIRREAANHT,  DABE 0 ROHORS B R 5 B 7 VAR B2

ASCHIFH Lagrange f{B 177728, @i MG 46, SRR M AR HE M TR, HARAA:

R R v B VA Y AR BT RURIER, W] DASRAS BN A OB R . S SR E R 2R, XM
J7 I8 T A n] LA B ek BE (R 7K

RIEPELF: Lagrange #7775, A LAKAE— MR EIELNME S Ry 77 /8, ScAvEsR, wTRUEH T 2 M

R SR A
THEIAE: 5 HAMEME T EML, SOTET R BN, SRR R, AT SR
FELFT P AR BT

SERTIAAL: 2TV T DLSR Y e e &A1 i IR T AR, DR AT DU I B 2 ) SR R B
S5, JFATLLJT {5 M 5 RS B AR A b

IV ARSCCADYRY AR Lt iy DT AR DB, X 7 iRk TIE HY, BTG RT BRI AT T B b Y
FAb AL T 18
2. EMELRMERM S SRR HREBIAKE
2.1. ETFEVRRAEERSMANR T ERES

WEEEETT R x,, = x) +mh(m=0,1,---,M ), Ferbt b A&, MIRT LIS 2] M — 1 IR Lagrange JifE &R 0

]m(x):( (X—XO)(x—xl)...(x—xm_l)(x—xmﬂ)...(x_xM)

X —xo)(xm —xl)m(xm —xmfl)(xm —xmﬂ)'--(xm —.X'M)

DOI: 10.12677/aam.2023.127313 3134 IR Esid


https://doi.org/10.12677/aam.2023.127313
http://creativecommons.org/licenses/by/4.0/

EPEIE

L o(x)=(x—x)(x—x)-(x—x, )

R

e o(x)
&) (x=x)(' ()], ) .

HF MEETR P, (x) u(x)eC(ab), WAMBHTIESTRTZ75H:
P ()= 2, (+)

#t Py (x) 5T x R S8 4 x=x, k=01, M 1
Py ()= 314 (%),

kem, Bx —x 200, KR xRS, @u

"(x :a)'(x)(x—xm)_a)(x)
v (o), =) @

T

BRI 0 2B L, WOR

xa—xb:(a—b)h 3)
L x=x, HEGNHTQ)E:
(=1)"" ky(M —k)!

(50 = o ) k=)
Bk=m, W x —x, =00, [FHEAH:
e
Bd,, N(M+1)x(M+1) 5, 2d =l (x)
R
(1) k(M —k)! o
ml(M —m)\(k—m)h’

“

=

K, m R d" 55— e d AR LR 2 R [10]:

) =(ay

k,m

DOI: 10.12677/aam.2023.127313 3135 IR Esid


https://doi.org/10.12677/aam.2023.127313

DR 5

2.2. EMriEE M ER S SRR Lagrange iH{EIBIRRE %
A PA LR DY AR 2t 1048 i) A R AT SR A«
d*u " 12

— = -——,0<x<l1
dx (1+x)
u(O)zO,u(l)zan %)
! _ ! _l
u (O)—l,u (1)— 2
FAEWE N u(x)=In(1+x) .
L, (x) NIGEFEREL W, (x) WTAERN:
u, (%)= 2,1, (x) (6)
HO)HAEIS)F, HLx=x, AIHLLTHE:
iﬁml,(f) (%)= 6e74"’2°umm“ . —LA‘,O <x<l1
m=0 (1+xk
Sl (x,)=0
fﬁMA%nzmz O]
m=0
iﬁmlrln (x0)=1
M . l
%umlm (xM)—2
Hrhk,m=0,1,---,M
MR F3e— MMAﬁHWMEﬁ,$iﬂu%ﬁﬁm5&ﬁ@%%ﬁ:
G 44 12
,;)andlgjn =6 " —m,0<x<l
4, =04, =In2 ®)

K k,m=0,1,--,M
BRI, AR ERIERE T RE8), BISKR w0, » ] DASRASH (BT Rl B FIME

23. FERIRENRIERR

T EIRFERETTRER), ASCRHAS mE A 7 SRR AR T FRAE I U, Ak A% X (9):
d(4)

km n+l
$tett, =, (5, (), ()] X =[xy I FEELESRR <7 (14 X0)" 7 b
TCRIATIRE. RTIBH.
RNDLAZA, FIFH MATLAB #] L5 H 7 FER A A, i 1.

—6c* ~12/(1+ X)' 9)

DOI: 10.12677/aam.2023.127313 3136 IR Esid


https://doi.org/10.12677/aam.2023.127313

EPEIE

0.7

06

05F

A
—O— H{E#

0

0.1

0.2

0.3

04 05 06
X

Figure 1. The interpolation effect when M = 10
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Figure 2. The magnitude of error changes with the number of interpolated nodes
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