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Abstract

This paper proposes a similarity-based method for solving a class of second-order partial differen-
tial equation boundary value problems. The method constructs guiding functions from the funda-
mental solution system of the governing equation and then combines them with boundary-condi-
tion coefficients to form a similarity kernel function, from which the complete analytical solution
can be systematically derived. The resulting solutions exhibit a stable continued-fraction structure
whose overall framework remains unchanged despite variations in the form of the external bound-
ary conditions. This approach avoids the cumbersome derivations required by traditional solution
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methods, making the construction of analytical solutions more concise and efficient, while offering
strong consistency and broad applicability.
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