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Abstract

The study of interface problems has important application background. In this paper immersed
interface method is improved, and especially the difficulty about the interface and the area near
the interface is discussed. We use this method for solving the one-dimensional elliptic and heat
equation. At last based on MATLAB, we give some numerical experiments in order to show the
correctness and efficiency of the scheme. The modified immersed interface method can be used
for more complicated interface problems.
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Table 1. Two types of errors for example 1
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Figure 1. The error distribution for example 1 (h, =0.01)
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Table 2. Two types of error for example 2

i 2. Bl 2 TRISKHAMIRE

HK L2 iR % L_inf i%2%
0.1 8.3267e-017 3.1975e-017
0.01 1.8041e-016 4.1403e—017
0.001 3.1516e-014 9.2513e-015
Table 3. The errors and orders for example 3
i 3. B 3 FRILKIRERIREM
IS L2 ®%E B i L_inf %% 1413
0.05 1.6244e—004 \ 8.4890e—005 \
0.025 4.0610e—005 2.0000 2.1230e—005 1.9995
0.0125 1.0152¢—005 2.0000 5.3080e—006 1.9999
0.00625 2.5390e—006 1.9995 1.3270e—006 2.0000
0.003125 6.3475¢—007 2.0000 3.3176e-007 2.0000
9 x10-17 coefdim?2alfa
N
7\
%
6f |
— 5 II‘\
el \
LI‘] \
S 4 :
2 \
1} \
0 . M.
0 0.2 04 06 0.8 1
Figure 2. The error distribution for example 2 (h, =0.1)
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Figure 3. The error of example 3 (h
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Table 4. The errors and orders for example 4

i 4 BB A FRISKERERM

PAZIS L2 #% %4 L_inf i#% 4
0.2 4.8070e—005 \ 9.5356e-005 \
0.1 1.2009e-005 2.0010 2.3815e-005 2.0015
0.05 2.9923e-006 2.0048 5.9317e-006 2.0054
0.025 7.3804e-007 2.0195 1.4601e-006 2.0224
0.0125 1.7485e-007 2.0776 3.4255e-007 2.0917

Figure 4. The error of example 4 (h, =h =0.1)
El 4. B4 JEIREE (h, =h =0.1)
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