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ABSTRACT: Meshless method is a recently-developed new
numerical approach. Many different meshless methods have
been constructed based on different approximation function
methods and different discretized schemes of partial differential
equations (PDEs). In this paper, its basic principle was
introduced and the construction methods for the approximation
function and the discretization of the partial differential
equations were presented. The characteristics of weight
function and the shape function were analyzed in detail taking
the moving least-squares (MLS) method as an example. Results
show that radial basis function (RBF) and point interpolation
methods possess Kronecker Delta function property (8
function), but the robustness is poor in some cases; the MLS
approximation function does not possess Kronecker Delta
function property, but it has good robustness. Differences
among the three discretization schemes of meshless method are
as follows: the collocation method requires no numerical
integration and very little computational time while its
robustness is poor; Galerkin method is not a truly meshless
method due to the background meshes required for integration;
the Petrov-Galerkin method is a truly meshless method and
need numerical integration in each sub-domain, so it needs

more computational time.

KEY WORDS: meshless method; approximation function;
weight function; moving least-squares (MLS); shape function;

discretization scheme
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HERh P38 T S 1A T R I v A AR
SRR R R TRk,
[ vR,dQ+[ VR, dI =0 (50)

K v FY RS R B (test function). 41 43 (50)
X TAERERIRE v Fy #4720 EfE
VI 3 Py QR S T AT R A o 2R (50) Rk
@7 ERFR T
42 B&E%

B sV R A T E B A 56 R B S R B, A 1S
o3 F7 RE @A B TE S0 A(RTC 20 A A 4R

A WX N SRR v, A5
TR IR B v, A ST E ST

v, =0(x—x;) 51
v, =6(x—x,) Gh
EFEAX @) I IR & A
[ rLeh-=0. 2
(52)
[ v(Bw"-g)=0, fir b
S(SRAL L T — L PR AL
YO @ (xu, - )=0,  fEQ
1};1 J;l (53)
> Q@ (xu, —g) =0, Tl k
=1 J=l

b M ORI P R S My I B
A N RS TR R . R
K@ 7 FEAR N SR A(53) &tk T R4, th
3 (53)2K H (R A2 v 3L 1) s i
4.3 Galerkin 755%
7E— %1 Galerkin 77, ER o& BRI 5 bR

O H AN R, B RS R BN

v, =@,

{VJ =-0, Gd

=50y A

[ B (o, = A2+

[0, (x0u, —g)dr=0 (55
J=1

M (SS)RTLAFE H, 7E Galerkin J57% 3 {E bR
b T s B VR RS0 pR 2, WA BT SR A 72
(1) ZR B PR SRR IR o Pl L 9 8 U R 3 114 TG I
W TSR BN X S Q BT Ry, ke
TG T 15 5 MRS AT HUE R 7
4.4 [5ER Petrov-Galerkin 753%

WIRTHTIAR, — M Galerkin J7v2: iR s 5
L6 bR B [F] -2 [A], {HAE Petrov-Galerkin J7
R R S R R B AN R 7 ). TR
# Petrov-Galerkin J7¥2:H, ZERMF TR R AL
BT R Qe W R IL T r AR 4 %, B

L%ﬂLdQ+Jnﬁ@dF=0 (56)

KGO T HE T 30 & id g,
EAREAn 2 FR Ay AR A AETHEE X I, X
NUFEEAT G BT AAT — B T R R L
Gt e T



S

6 WA BB SR AP 5 72 9

H1 3 3 (56) 1 F4% R 8505 5 56 b B B AN TR] 7
ZE10), BT LG T A 2 KSR Ak 5 R K AR B0 R — o
ARIFRET o BT E R R AR ) 7380, EiE
17, AT ZG I SRR, H AT H
AR > N BT B AR 2y, 7T LU KRR
(K1 WA R PR S WS 53

5 4t

1) TG A% 75 v () A At o S8 10 AR o £
HEITVERI Y 7 RE BB TV 2 AN 43, AR I AR
BF F5OHA S 5 9 R A R R 23 T R B T R AN TR
AT LA 3 AN [ (9 G P9 s 732

2) EUTARR E R, AR 1R S bR BRI AV
TERREULA & BREURRME, (HAETHET— L) ), 2
SEMER S LAl LRI ABL bR 2 1) TE sR BB AN 2 &
PRECRFIE, A6 X ST LR £, X T2 1 JRih
TN T B R AL B

3) MACER I REPE AT LA 0 AL R £
HAFEYELL, 1 = IKFEAAGR L ) 3 5
G, 4 WHEABRECR A ks, B 5
B AT, T B 2R A R B s R A AR AL
PRIAL o

4) LW TTIER 3 RO, B sTEA
T EBUERY, AEXAC AT R BURE I ™A%, A AR
EPERZE, Galerkin J5 75T Z75 5t MRS AT R )
EAREIERTE A 7%, AL Petrov-Galerkin J7
IR ER B S K50 R A0 1 IR — ], AT R
HEATEERy, (HERIE TAEER K.
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