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Fig. 2 Absolute errors of function value and its first-order derivative value computed by matrix exponent

and Riccati method for Example 1
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Precise integration method for two-point boundary value problems
of linear nonhomogeneous ordinary differential equations

PENG Hai-jun®, GAO Qiang

( State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology, Dalian 116024, China )

Abstract: The linear nonhomogeneous ordinary differential equations with two-point boundary value
problems (TPBVP) are solved by using homogeneous equations precise integration method and
nonhomogeneous term precise integration method. The matrix exponent method and interval mixed
energy method (Riccati method) are used to transform the two-point boundary value problems into
initial value problems, and then the general initial value problems can be solved by using precise
integration method of recursive schemes. The method presented can avoid solving inversion of system
matrix, and with small computational cost the numerical computation precision of nonhomogeneous
term can attain to the numerical computation precision of homogeneous general solution by using

precise integration method. The validity of the method presented is proved by numerical examples.

Key words: precise integration method; two-point boundary value problems (TPBVP); matrix

exponent; interval mixed energy; Riccati method; nonhomogeneous equations



