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Abstract

The existence of positive solutions of differential equations is of great significance in real life. For
general third-order linear periodic boundary value problems, the basic theory of differential equ-
ations is used to solve the characteristic function of the homogeneouslinear differential equation
periodic boundary value problem, and the Cardano formula is used to transform the specific prob-
lem into four cases. The solution is: in different situations, the specific forms of the characteristic
roots are combined with their periodic boundary conditions to obtain the unique solution of the
homogeneous linear periodic boundary value problem, and it is concluded that the unique solu-
tion is greater than zero under certain conditions. Finally, using the fixed point index theory on
the cone, solve the existence of positive solutions to the periodic boundary value problem of the
following third-order differential equations
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