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Abstract

The two-dimensional steady convection-diffusion equation is solved by barycentric interpolation
method. Firstly, the two barycentric interpolation collocation methods are introduced, and the dif-
ferential matrices are given. Secondly, the two-dimensional steady convection-diffusion equation
and initial boundary conditions are dispersed, and the boundary conditions are treated by substi-
tution and addition. Numerical calculations are carried out by using the second type of Chebyshev
node and the equidistant node. Numerical examples demonstrate that this barycentric interpolation
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collocation method has high accuracy.
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Table 1. Errors in different boundary condition imposition methods for two centre of gravity interpolation methods
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Table 2. Comparison of computational errors of several numerical calculation methods
2. LMEETERENTEIRENLER

TR Er Rer
U IAY AN RN 1.7002e-3 3.2920e-4
A PR 1.8961e-2 4.5692e-3
.0 Lagrange {85 4.7323e-12 2.3450e-13
WY LTI ERER 6.9204e-12 3.4294e-13

3 gy PR B ORI AE AN IR R Y R ST N R R B I R = AR, THEE RS,

DOI: 10.12677/pm.2025.154123 209 S H


https://doi.org/10.12677/pm.2025.154123

FE55 2K Chebyshev 5 /i N, FEE T S8 0, .0 Lagrange fi{E 10 SR Z VIR E BN, R%E
BEPARFFE L0, Bk FAREEAEI T RRE RS, S0 B (VR 0 TS0 22 B 1 s B 3 I iz i AR K,
TETT MBUA S 35x 35 I, IR EREBIRFFAEL07; BRI A5 N, Ho0 Lagrange ffE LI TH AR ERE
TR IR K, T SHUA R 25x 25 1, BUCR AR L107, T AR N, E.0 Lagrange
TR EAEE K, BUASEAR S, M0 E O BERG A E MH SR 22 Bl Y s 48 hn 2528 /s f AR
K, IREBELEJGRIFEL0°, 4R EO Lagrange #ME % T RIS R E L, Wik, WfhEOIEEIELE
553 Chebyshev 5 sl N¥H REFIITHEREEE, MIESREE Y AR, #HO Lagrange i fE % 5 &E H T80 %
B OARAE T AT, EO A R T S M T

Table 3. Computational errors of two interpolation methods under two types of interpolation nodes
3. MARBET R THEMREZNHTEIRE

- SRR % 3% Chebyshev 7 &
TR
.0 Lagrange HOFH .0 Lagrange BEOEH

21x21 6.6145e-05 1.1592¢-05 9.4067e-12 1.3138e-11
23x 23 4.8583e-03 9.2491e-06 1.0495e-11 1.0644e-11
25x 25 2.2330e-01 1.5676e-05 1.4978e-11 2.7430e-11
271x 27 5.6331e-01 2.5067e-05 2.1299%-11 2.3914e-11
29x 29 1.4909e+02 2.0283e-05 2.5357e-11 4.5984e-11
31x31 4.0335e+03 2.1826e-05 3.4243e-11 8.7449%-11
33x33 9.6827e+03 3.2130e-05 3.7722e-11 1.1507e-10
35%x35 5.3974e+04 7.3608e-05 7.8012e-11 2.3820e-10

AR HI T R 2047 &5 H 9 A 2o e (B V5 7E 58 2 Chebyshev 17 s R BB AR U 1] 1, 25 5 7R 9 Fh o
EVER A R ABUE A1

uc
[ N )

(a) 0 Lagrange i {E V% A 4B A (b) oA B ARV PO B e P

Figure 1. Numerical solution plots of the two interpolation methods under Chebyshev node
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Figure 2. Error distribution of two interpolation methods under Chebyshev node
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