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Quantitative comparison of the accuracy of the 3rd order acceleration method with
other numerical methodsAbstract

The basic assumption of the 3rd order acceleration method is that the acceleration changes
in the time interval At is in the form of a third degree polynomial. To quantitatively compare
the error rate of this method with other numerical methods, a linear one-degree-of-freedom
system was considered. Then, sinusoidal harmonic loading with a specific frequency was
applied to this.system. Using numerical methods of second-order acceleration and third-order
acceleration and other numerical methods and using the root mean square criterion, the errors
of different methods were quantitatively calculated and compared with each other. Also, 3rd
degree polynomials were obtained for the trends of error changes in terms of time step and
damping, which had a very good correlation with its real values..

Key words: 3rd order acceleration method, weighted function, weighted residual integral, direct
time integration, root mean square error, curve fitting
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