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: : RS LBIEM,
¢ Sladek ] Cauchy
[12] .
; , MLSA ,
Laplace Helmholtz . ,
Helmholiz s ; MILSA )

2

Fip TR eQ, =L,

ik Q,

i ."} Ay i

iy, B IR ) ) P , r-g=f.~uf;
1 ’ ’
1 (MLSA)
X, MLSA
W' (x) = L_;:Ui(x)‘ai(x) - p"(x)ra(x), xE€Q, (1)
p(x)= [pi(x).p2(%). - pu(x)] m cai(x)(i= 1,2 -,
m) * s -'pT(x) = (1’x19x2).
Helmholtz , MLSA )
pi(x)= {1, cos( KvicosB+ KoosinB), sin( KvicosB+ KoosinB), cos(— KoisinB+
KocosB), sin(— KeisinB+ KeocosB) ), K , B .
L
J(x) = Zﬁ(x)[p%x»a(x)— i/*= (Pa— @) W(x)(Pa- i), (2)
wi(x) i , Gauss , [3]; xi x

, i (%) X; ,n X
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a(x), (2
%‘5: A(x)a(x)- B(x)u = 0, (3)
A(x)a(x) = B(x)i, (4)
Ax)= P'W(x)P = Dpi(x)p(xi)p"(xi). (5a)
B(x)= P'W(x)= [wi(x)p(x1).wa(X)p(X), - wa(X)p(Xs)]* (5b)

(4 a(x), (1), u'(x)
d(x)= D(x)i= _Zq?(x)ﬁi, d(xi) = ow Z (6)
@ (x)
P(x)= [ D(x), B(x), - B(x)] = p'(x)A" (x)B(x)* (7)
Laplace
Viu(x)= 0, x € Q
uw=u, Lo, (8)
g =0u/On = q, Iy
u(y) = j u (x,y) _L)'u xdF Jgu(x) a—L’—uu“az dTIe (9)
ay)uty) = [ ey QL gro [ ) L2y (10)
a(y) y
1/2, y €
1) =) gom  y € (11)
u/
= -l = ginbe b e L (12)

w’ u \ (9) (10)

w(y) == [, Bgt=ugear (1)
atyjuty) = [, ey P ar o [ B (14)
(13) (14) LBIEM Laplace

Helmholtz Helmholtz
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Vu(x)+ Ku(x)= 0, x € Q

u=u, Fu , ( 15)
q =0u/On = gq, r, .,
K . Laplace
y )
u(y) =~ Loa—m A u(x) AT+ Lu”(x,y)lczu(x)dg,- (16)
y ,
_ *ox Ju(x) J Ou""(x.y)
afy)u(y) = Lu (x.3) "o, A= ) o 7 o, - w(x)dl+
[u ey eurxyaes (1)
(16) (17) LBIEM Helmholtz .
, (13) (16), ; (14)
( 17) , R , o (6)
(14) (1, s (6) (13) Laplace
, (6) (16) Helmholtz .
3
2 , 44 , ,
° s y 0. 005,
2.0° i
| u(icxact) _ %num) |
§ = n x 100%, (19)
[ Do e |] /n
k=1
exact ,  num . , LM
1001
%2 —o— classic-L
| —+—regular-L
I_.\ —~ %0 ~»— improved -L
1(0’2) .\.\0\ _ § 60
o e e e N, u(g) 5y
4 W
uo * Y ° ° . Y '\. 3}5 ©
\ e
l % % 20-
. . . . . . . .\.
\ B
l(o,o) (4,00% 0 ‘
0° i P2 0 0 20 0 40 50
h=4
2 , 3 Laplace LBIEM

44 LBIEM LBIEM
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3.1 Laplace
_ 3 3 2 2 INE
u=- (x1)"= (x2)7+ 3(x1) %2+ 3x1(x2)% (classic)
(regular) ' ( improved) LBIEM , 3 .
3 , LBIEM ,
LBIEM LBIEM .
3.2 Helmholtz
u = cos( ¥cicosa+ Ke2sina), K= 0.5 a= 45,
(classic) Bl ( improved) LBIEM 4
4 ,regular  improved , classic .
. MLSA ,
2 2 * 3' () 2
5 , ( improved) (regular)
8 400
£ s 301
] X
# W ]
]
7 i
2 27 EE:;_ 1004
04 0
0 o 20 3 4 50 0 0o 20 3 4 50
h:l-v Timd
4 0.5 Helmholtz LBIEM 5 3.0 Helmholtz
LBIEM LBIEM LBIEM LBIEM
’ 3.0 ; , 44
, 5 LBIEM
, LBIEM .
) ) [13]
LBIEM ,
, 6 . LBIEM LBIEM , 7
Laplace Helmholtz

1. IBIEM Laplace  Helmholtz
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Improved Non-Singular Local Boundary
Integral Equation Method

FU Dong-jie, CHEN Haibo, ZHANG Pei-giang
( Department of Modern Mechanics, University of Science and Technology of China;
CAS Key Laboratory of Mechanical Behavior and Design of Materials ,
Hefei 230026,P.R. China)

Abstract: When the source nodes are on the global boundary in the implementation of local boundary
integral equation method (LBIEM), singularities in the local boundary integrals need to be treated spe-
cially. Local integral equations were adopted for the nodes inside the domain and moving least square
approximation ( MLSA) for the nodes on the global boundary, thus singularities will not occur in the
new algorithm. At the same time, approximation errors of boundary integrals reduce significantly. As
applications and numerical tests, Laplace equation and Helmholtz equation problems were considered
and excellent numerical results were obtained. Furthermore, when solving the Helmholtz problems,

the modified basis functions with wave solutions were adopted to replace the usually- used monomial
basis functions. Numerical results show that this treatment is simple and effedive and its application

is promising in solutions for the wave propagation problem with high wave number.

Key words: meshless method; moving least square approximation; local boundary integral equation
method; singular integral



