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The Approximate Solution of a
Nonlinear Oscillation by a Method
of Linearization and Correction

LIN Shaoguang, GONG Shanchu

Department of Mechanical and Electronic Engineering, Jieyang
Vocational & Technical College, Jieyang 522000, Guangdong

Province, China

Abstract The nonlinear problems are frequently found in practical
engineering. Among the common methods applied for these
problems are the multiple scale method, the integral calculus
method, the average method, and the homotopy method, but they
have very limited capability in real applications. The nonlinear
oscillations of the Duffing equations are studied by means of the
method of linearization and correction, and the approximate
solutions are compared with the exact solutions. With Maple 9.0,
the curves of the period, the absolute error and the relative error are
plotted against the parameter . It is concluded that the period
decreases and the relative error increases with the increase of
parameter ; as compared to the exact solution, the approximate
solution is simple, with high accuracy and lower relative error. So
the method of linearization and correction is very useful in solving
problems of nonlinear oscillations.
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Table 1 A comparison between T, with T,
of Duffing equations

3 eA? T. Ty AT EJ%

0 0 62832 62832 0 0

0.10 02500 5.7688 5.7658 0.0030 0.052 0
0.20 0.666 7 5.1422 51302 0.0120 0.233 4
0.30 1.5000 43358 43102 0.0256 0.590 4
0.40 40000 3.1797 3.1416 0.0381 1.198 2

0.50 o 0 0 0 0
1 , T, T. k
T,, T« ,
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