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Abstract

In this paper, initial and boundary value problem of heat equation is solved by the method of line
which is a truly meshless method based on radial basis function. Numerical result shows that the
approach is feasible and effective.

Keywords

Method of Line, Heat Equation, Radial Basis Function, Meshless Method

ETREZRBVEH ZKRBRETHIE

I #, #®W, £ M, #h5h

I K=, BEEgrb, LR IR)T
Email: xht0539@qq.com

Weks H . 2018412 H24H ;s FHAHEW: 20191 H11H; KA HM: 2019414 18H

R

N EAEBETTERFERA ST ROIILETE, ZHTERETRERERSHIELME T, HELE
RIGE SRR T STk AT WA Rtk .

XK ia
BIivh, BT, RAERE, TMEITE

DERER

MESIMH: M, W, B, A ST AR R R S LT R R ST RED]. M Bt i, 2019, 8(1):
64-70. DOI: 10.12677/aam.2019.81007


http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2019.81007
https://doi.org/10.12677/aam.2019.81007
http://www.hanspub.org

P A

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

WA P TR R — R E LY A w7y 8. H—4iR~
ou (x,t) “ ou (x,t)

o e W

Horbr g 2SR R, x @R, u(x,t) R NZFECE x IR, o AWEL BT
fl e, BRI, f(x) N EMBREL FaRIE. MEBARUTRE, BT ik — > X3 P i B an iy e
AR DAAL, #0ufe S  FR g N T il EARIAEE . TR & S A ML A I L 4 3 30 % P FF 7 o
[1]o BT HKEHMAE A 5 RA[2], I A B SR AR J7 120 58 B Ak 5 B A 30 55 ORI T RE
A .

HHILAE SCHR A, e 3T RE B SR AR 7V B A MR 2508 ARG, 1571556 (3] (4] [5] (6],
Forh S ) V2 B ZE VB R T TT 6 o 22 A VETE SRAR ) R A LR X AN IX S A A& 51 40, BT LAKE &
F X S5k A= B R 1) PR AR REIS R I AR I o RS FE AN . AT B E R R
ARGy, W R T). ARGITEE— AR R TR R M AE AR, R AR WA T, SRR
T PRI T DX A PR XA 4, ARS8 R A FH 35 I TE IS 7 IR BB SR i A 5 5 72, A EE AR BT RS
w VPEEN, R JE, &SRS I BOR
2. HRIESHENERETREE S E

TR 1) BE 2 7 V23 7 — P A ARG X A 50 o () B I TE A i o LR AR BRI o S 7E B s b ig 421
BEeRHORAUTAL S (B S8, B Ok 73 77 A% e R A A R o3 R AL IR R, PR FH 6 0 O R 2L ) s ks
BAE T VERAT SRR, B A3 BRI J5 R 10 ks 2 U A -

T R L 507 RR A A 1] A

6u(x,t) azu(x,t)

e 0<x<1,0<t<o (1)
u(x,0)=p(x) )

u(0,6)= (1), u(lt)=p,(1) 3)

Horb B0 R o (x) ORI L AT E O, CRIBRE g1, (1) 5 gy (¢) FR XA [0, 7] WAy st Ak P B (1]

AR AR L -
H5E, RORMEXEEAT SHL BRI N AR A x,i=12, N, Hix,i=23, N-1:Z2NMx,
T x, # xy REIAF A, BN R R A B R AL DA A, (x) R

w' (x)= 247 (1w, (x) =¥ (x)4 )
o A S A SRR R = .
%
u'(x)=u, )

DOI: 10.12677/aam.2019.81007 65 IR Esid


https://doi.org/10.12677/aam.2019.81007
http://creativecommons.org/licenses/by/4.0/

P AF

SINH RS u,
Ad=u (6)
Hr
w=[u, (1)1, (t),u, (1)]' @)
A=A (1) A0 (1) 2 ()] ®)
Il
P ()} (v(xn) va(x) v (%)
A= ¥ (x,) _ vi (%) Wz(XZ) vy (%) )
() W) walx) o v (xy)
HH(5)F1(6) R LATH 3|
u'(x) =¥ (x)A u=W(x)u (10)
Hrh
W(x)=9"(x)4" (11)
FA0VRN(L), FZIFRE x, ARNFFF]
%—aWXX(xi)u:O, i=1,2,--,N (12)
Hr
u,(t)=u (13)
W, (x) =W (2 () Wy ()] (14)
i (x)—ai—zz ((%). j=12-.N (15)
AT LIRSS B EER, 4
U =[uu,uy] (16)
W =[P (5)],. an
W(12) A 5 N
dd—’t]- (W.U)=0 (18)
%
H(U)=a(W,U) (19)
I
(ii—ltsz(U) (20)
WU %A N
DOI: 10.12677/aam.2019.81007 66 N FH R


https://doi.org/10.12677/aam.2019.81007

P A

U =[p(x).0(x,)s0(x,)] @1)
N ()N il kA
u(O,t)=,u1 (t), u(l,t)=,u2 (t) (22)
I Ry AT L SO R ) AL R ko R I R, T DAAE B AN R Runge-Kutta J5 iR HEAT SR A .
U At(K1 +2(K62 +K3)+K4)

Un+1 _

K, =H(U”),K2=H(U”+%K,) (23)

K, :H(U” +%K2],K4 :H(U” +%K3)

Forbt Ar SR D5 /2 Runge-Kutta 77354, SRR Ar 205/, BEASHAERARAOR & 1E 2] -
3. BUESKW
Tl 125 FE B 07 R ORI W R1)~(3), 2% o 1 A2
u, (1) =e" " sinmx .

NBTERAERR R, € SGRZEWT

u_(x
ABE = max

Forttu, (x,0) Al (00, ) 4 B SRS (AR
N T BRI T A 1 LR B TE A £ 07 Y P 507 RS v O T4 M AT 2, A I
S T I 2 MRS B 5:22) BB AR ) 2 SO A AR E B L
Bk, A% T=1, 33 ANBECY S B R DR IRE(E 2B,

6 107

O s
—t— @

I I I I I I I I I
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
X

Figure 1. Comparison of exact and numerical solutions
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Figure 2. The distribution of maximum relative error
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Figure 3. Numerical solutions at different times
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Table 1. Maximum relative errors at different times
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Figure 4. The changing errors with proportional coefficient RAT
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Table 2. Maximum relative errors with different nodes
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