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AV (x) s+ n(x)=¢(x)FAVL" " (x) s n(x)—¢ox) =7 (x)—¢(x)), 4

Horprok ARFEE £ REAR, o Qo an T 5 B kA .
—divA VU (X)) Fb(x)Du P (x)=fF(x) s x=(2, x5 rx,) €Q;
Ju“”(x)u(x),xEFD;
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4.1 EfHl1

2 AR & AT % 1Y Signorini ] .

—Au=n"sin(0. 57z, ) cos(0. 5nx,) s (&, sx,) EQ={0<x,<1,0<x,<1};
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7] A ) FA AT A8 A w (x) = 2sin(0. Sma, ) cos(0. Smx,)

1 25 R H Nitsche 7358 EFG HiE S 2R 2 AT LRI — HEEBUE TSR, K24 HT
EFG /5 FVE " H H' iR22 . 01 LA 3 EFG Jr i iU SU Ak 2 ¥ 18 F FVE J5 2. EFG Jr i B U s
KR 2, 5L R —2.

- S
5 =
3 =
; ;
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=
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Fig. 1 Error between numerical and Fig. 2 Error comparison between EFG and

analytical solutions for Example 1 FVE methods in Example 1
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4.2 HHl2
F AT AR BT Signorini [A) .
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u=0,(x,,2,) €, ={0<r,<1,2,=0} U{0<<a, <1.,2,=1};
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Her.0,={0<z,<1,0<x,<C0. 5} ,02,={0<x,<<1,0. 5<x,<<1l},
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M(x,,x,)€EQ, B, A=1, f(x)=n(1—x,)(x,—0.57[0. 5cos(nzx,) +sin(rwx,)]+x, 3z, —2) [ cos(nx,)+1],

1 AT AR

—cos(mx ), (x,—0.5%, (x,.2,) EQ;
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2,c08(0. 5 ) (1—2,) (2, —0.5)%,(x,,2,) €0,

B 34 TN RS EFG A4tz 22, i AR B EFG Fik3kis THRBEFRAL R, K4 B8R T v iE
{ELX02 22 B S 00  ANHER Y y =100 W, 15 22 FEAR 25 % AR i s, DRI 7E S Bn 333 F v il LUK Bk 100, 8]
5 FE 6 43 BILA th T EFG J7 ¥ MRS BUEA (hybrid mimetic mixed method, HMM) J7 % 5K fif 3% [ L} o
FRRE X 1% 22 RV BORAXT R 22 . 25 5 IR 2 b7 B4 3 TS 45251 L JF B EFG J7 i I8 K T HHM J5

E ULV &5 T8

6x 107

PR lu—

3 HB2HBERSHBITBZENIRE

Fig. 3 Error between numerical and analytical solutions for Example 2

lg Cllu—wyll;s (o) )
lg (lu—wlly (o) )

lg v
B4 BEH2EFERE Y THIRE

Fig. 4 Error in Example 2 under different ¥ values
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Fig. 5 Relative error of u in Example 2 Fig. 6 Relative error of Vu in Example 2
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Element-Free Galerkin Method for the Signorini Problem

SUN Dengyue, LI Xiaolin
(School of Mathematical Sciences, Chongqing Normal University, Chongqing 401331, China)
Abstract: For the Signorini problem, an efficient element-free Galerkin method is proposed to solve this problem. First, the
projection iterative method is employed to handle the Signorini boundary. Then, the element-free Galerkin method is used to
discretize the problem., and the convergence of the method is analyzed. Finally. the effectiveness and convergence order of the
method are demonstrated through numerical examples. Combining the advantages of meshless method and the projection iterative
method, this method provides a reliable numerical approach for solving the Signorini problem.

Keywords: Signorini problem; element-free Galerkin method; Nitsche method; projected iteration
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