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Abstract

For a class of boundary value problems of three-region composite Legendre equation, the expres-
sion of the solutions is analyzed, and it is found that its solution has a similar structure. Firstly, we
can construct the functions of guide solution of the inner, middle and outer regions through the
two linear independent solutions of the definite solution equation. Secondly, through the outer
boundary condition, the connection condition coefficients and the functions of guide solution to con-
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struct the similar kernel functions in the inner, middle and outer regions. Finally, the solution is ob-
tained by assembling the functions of guide solution, the similar kernel function and the coefficients
of the definite solution conditions. Thus a new method for solving such boundary value problems is
obtained, which is called the similarity construction method. This method simplifies the complex-
ity of solving this kind of boundary value problem and improves the efficiency of solving them.
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Figure 1. Solution flow chart
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