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An Unstructured Spectral Element Method for the Laplace
Eigenvalue Problem on Regular Polygons

Wen Yongsong, Pang Yicheng, Zhang Jun,Zhu Shujuan
(School of Mathematics and Statistics , Guizhou University of Finance and Economics, Guiyang 550025, China)

Abstract: In this paper,we use an unstructured spectral element method which mixed triangularand quadrangle for the
Laplace eigenvalue problem on the regular polygon domain. We construct the basis functions by combing with the
Legendre polynomials for the interior element and boundary. The convergence of the eigenvalue and numerical implement
are also given. Finally,a series of numerical examples are provided to support the theoretical results and demonstrate the
accuracy and efficiency of this methods.

Key words : Laplace operator, eigenvalue problem ,unstructured spectral element method

TR BN D o0 D7 R B ER i O E 2059k 22— R BRI R A B, RV SR 5 e ) A JCFR
I B2 FH TS TT 12 IR A A B AR 248 B i 8. 250 8 O IS ik B oA R 2 4k, o —A
BB AU BRI X TR b2 U e T R T AL B A ) I S H Pateral ' A AR K
AR TCVE JE T DX IO ) B 5 SRR DX I Ak F8C A/ IN A8 D AR sl TR A DX, SR 4/ X
IS XA, 15 Tk R Ak R T A BR T T 1 0 S A DR 3 0, SUOR R T O v Y R R AR
RLCELEATT AR A TR S TARK AN A B ST R R AR T2 R I ik 2 .
TLL AR 1 (J0) Ik B Zis B H T — S g, Wit 2 AU R SRS

SCHRL 7 -8 ] 4t 1 —Flolr B AR S5 4 W 45 1% T ik, A SOR AT X —J7 i B T IE 2 8 XK 1
Laplace T HFAE(E RN A THEL. B ik A VHR AL B = MIE UL 800, S0 1T 2 2% K 5.

1 [BisA

i Q MIEZNIE , 341175 [ Laplace FRAFELRIREANTF .
—-Au=Au in A,u=0 on 3 (1)

R EEE.2017-12-12.

EEWA SNEEFIT A AR H (KY 5[ 2016]170) | S & B2 H0oR 242 (11 2015]2026) (5N E HE T B ARBLA T H
(KY[2015]482).

BIMEBER A FE— %, 1+ B2, 05T 7 1)« i A AR LR v e R . E-mail ;2009kyhh@ sina.com



SO, 55 IEZ IR X8I Laplace 38 F4HREE () AE 4544 W 25 1% 072

7E X 75 (]
H(2)={Vel’(2) ,%,% in L*(2) ,y=0, on 0},
dx ~ Jy
MILXT R ESIE A . 34k A e R,ue Hy(Q2) , fiifs

(Vu,Vv)=A(u,v),YVveH)(2). (2)
B, WY X3 0 i = MIE AU 414, U Legendre-Gauss-Lobatto s5 4 W 26 55, W&l 1,
(a) A1 (b) 4350 T AN 7S I8 0 X 46350 53

N N W W | Ll L L I ld

(a) 1IE e (b) IENINIE
E1 ERBEMENBEHMES S (Hp N=16)

Fig.1 The mesh generation of regular pentagons and hexagons( N=16)
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Fig. 2 Error estimate of minimum eigenvalue in regular pentagons and hexagons( N=48)
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Fig. 3 The eigenvector corresponding to the minimum eigenvalue( N=24)
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