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Sub-domain Precise Integration Spline Collocation Method for
Solving Four Order Parabolic Equation

LIU Gui-li LIU Li-bin

Dept. of Mathematics and Computer Science Guangxi University of Nationalities Nanning 530006

Abstract At present some researchers have got a lot of good numerical solutions for the periodic initial value problem of four order
parabolic equation such as finite difference method finite elements method spectral Galerkin method and so on. Of the methods the
finite difference method is used mostly. However the method is restricted with numerical stability and precision in the course of using
it. However sometimes the method is not conducive to solve the practical problem well. So given unconditional a stable and high preci-
sion method is of great significance. And many experts and scholars are researching it all the time. In this paper based on sub-domain
precise integration method an unconditional stable sub-domain precise integration implicit scheme containing parameter a >0 a<<h
is presented. Rubin a foreign expert put forward the cubic spline collocation for numerical solutions of partial differential equation
first. And some people have been researching collocation for numerical solutions partial differential equation from that time on. They
have given a 3 x 3 matrix system which can be got solution directly. They generalize the alternating direction implicit of difference
method to spline function. At same time they research high precise computation scheme. Being flowers some foreign and civil experts
have further developed the spline collocation method. They have got some good results. But cubic spline collocation being used in peri-
odic initial value problem in four order parabolic equation has not example so far. Therefore this paper uses sub-domain precise inte-
gration idea and cubic spline collocation method to solve initial value problem of four order parabolic equation. It brings forth a new ide-
a. The paper is arranged as follows in detail First the parabolic equation is transferred to second order partial differential equation
set next the equation is here discrete by using sub-domain precise integration method for time and using cubic spline basic formula for
space. And the difference equation can be solved by the method of forward elimination and backward substitution. The stability condi-
tion of the spline sub-domain precise integration method system is discussed the local truncation error is O 7° + ar> +h*  where 7
and h represent the time step and space step respectively. The method does not need iterative method matrix computing. The total in
number or amount of calculation is small. To solve the problem in this way is thought conveniently. The result shows the collocation
method in this paper is better than the method of Saul’ev and its precision is higher than Crank-Nicholson classical scheme. This
scheme in this paper is efficiency and practicable. The numerical example at the end of this paper is given. It has shown that the nu-
merical result of practical computing accords with the theoretic analysis. The method is of much practical value.
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