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Tab.1 Absolute errors of the numerical solutions and the exact solution

t n=4=4 n=>5 n==~6 n=17
0 2.528 741 X107° 5.187 552X10°° 3.117 436X10°7 5.125 741 X101
0.1 2.912 862X107° 5.715 745X 107° 3.484 682X1077 7.376 823 X101
0.2 3.438 760X 1077 6.274 380X10 7 4.521 163X10°7 7.812 756 X101
0.3 3.858 719X107° 6.918 533X10° 5.128 7421077 8.165 18110 "
0.4 4.116 557X10°° 7.487 210X10°° 5.951 934 X107 9.345 723X10 "
0.5 4,763 943X10°° 8.017 852X10°° 6.415 281 X107 3.324 875101
0.6 5.278 651X107° 9.614 502X10°° 7.018 765X10°7 3.912 765X 107"
0.7 5.916 519X 10°* 1.830 752X 10" 7.961 872X10°7 4.723 689X10 1
0.8 6.326 287X107* 2.671 538X10~* 9.127 597X1077 5.216 510X 107"
0.9 6.854 645X 1077 3.112 357X10~* 1.516 843x10°°¢ 5.912 615X 107"
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Operational Matrix Method for Solving the Numerical Solution of
High Order Integro-Differential Equation with Weakly Singular

NIU Hong-ling', HAO ling', YU Zhi-xian®

(1. Department of Mathematics and Computer Science, Hebei Teachers College
for Nationalities, Chengde 067000, China;
2. College of Science, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: One derivative operational matrix of Legendre polynomials is given by using the definition of Legendre polyno-
mials and some properties. And an approximate formula which solves solution of arbitrary order weakly singular integral
is also obtained and the original equation is transformed into algebraic equation. Convergence analysis shows that the
method is convergent. Finally, numerical example is provided to verify the validity of the method and the correctness of
the theoretical analysis.

Keywords: high order variable coefficients; weakly singular integral; integro-differential equation; Legendre polynomial;

operational matrix; numerical solution
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