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Abstract

The least squares triangular Legendre Galerkin with numerical integration method for elliptic equa-
tions is investigated. The method is based on least squares formulation, but Legendre Galerkin with
numerical integration is applied to the discretization in time, which combines the advantages of the
Legendre Galerkin with numerical integration with the symmetric and positive definite systems be-
ing obtained by our scheme. For the calculation of variable coefficients, the Legendre-Gauss-Lobatto
(or Chebyshev-Gauss-Lobatto (CGL)) collocation points can be used. Some numerical examples are
given to verify the spectral accuracy and effectiveness of the proposed method.
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Table 1. Error in L*-norm for example 4.1

F 1. B4 PH LPSERIRE

WFRADBEREREE, WFRADBREREE,
LST-LGNI (3.6) [18] LST-LGNI (3.6) [18]
4 3.78¢-06 1.94¢-05 5.33¢-02 1.55¢-02
6.43¢-12 2.04e-11 2.11e-03 7.75¢-04
16 1.08¢-16 2.12¢-16 8.53¢-06 3.34¢-06
32 4.22e-16 4.29¢-16 2.62e-10 6.40e—11
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Figure 1. Maximum point error and L*-norm error; On the left hand side: Error of the exact solution (4.1), on the right hand
side: Error of the exact solution (4.3), where a=3.2, =2
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Bl 4.3: FREE[11]
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Table 2. Error in L*-norm for example 4.2

2. Bl42 Py LSEHURE

a=p=25 a=33,=2
LST-LGNI (3.6) (191 = ff it LST-LGNI (3.6) [19]/ = ff e
4 1.456460e—06 5.935656e—03 9.240142¢-08 3.956740e—04
8 5.429909¢—08 1.209618e—04 1.035330e—09 4.921643¢—07
16 8.277807e—09 1.535837¢—05 8.285786e—11 321864808
32 2.199061e—09 3.634080e—06 1.396800e—11 4.817740e—09
p(x,y)=e" sin[3y[y—ﬁ%+€}]. 4.5)

T BAERAT 7% LST-LGNI (3.6)%1 48 R AN 2 Wi B 2 A 201« 75 1% 50400 Fof JeA 1 B
R 5111 =M Legendre W 51T HLAR . 72 3 W4 T 45 A ST [11 )7 = A 77755 LST-LGNI (3.6)
RIS R . ey 2 B a03.6) MG FE LU [ 117 45 H P LR U — 2,

Table 3. Error in L*-norm for example 4.3

3. 5143 by LSEHRE

LST-LGNI (3.6) =A% Legendre 1§ 77V5[11]
L*-errors Max-error L*-errors Max-error
20 1.135¢-13 1.673¢-13 2.075¢—14 9.892e—14
24 1.056e—14 1.266e—14 1.344¢-13 6.971e—13
28 1.031e-14 1.610e—14 2.109¢-13 1.000e—12
32 1.450e—14 2.254e-14 8.701e—-14 3.211e-13
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I SO VF R WL HERE v . BUE KR IRIE 2T E B A R R . A B OGR B IR AR X R 77
RERIRAE, FEC[14]3E— P ¥ 45 = S ou S RETE Jo R R m AL e/ — il o ot
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