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Abstract; This paper analyzes the synthesis of multiple simple harmonic vibration with same or
different frequency in one-dimensional, 2-d, 3-d coordinate. Based on Matlab, descriptions on
wave from and locus of the synthesis with different frequency are made. The results showed that
the multiple simple harmonic vibrations with same frequency in 1-d can be synthesized as one
vibration. N-vibrations of simple harmonic with same amplitude, same phase and little frequency
difference can be synthesized as (n-1) beats. The synthesis of multiple simple harmonic
vibrations in 2-d or 3-d with same frequency is superposition, which is two or three vibrations of
mutually perpendicular, and their synthesis locus is an ellipse. When the frequency ratio is a
rational number, the synthesis of multiple simple harmonic vibrations in 1-d is periodicity , which
on the contrary is not periodicity. Under the same conditions, the synthesis locus of multiple
simple harmonic vibrations in 2-d, 3-d is a closed curve, which on the contrary is a non-closed
curve.
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