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The standard trigonometric cosine and sine functions may be defined either geometrically, in
terms of the properties of a right-triangle, or as initial-value problems for the second-order,
linear differential equation,
+ = 0. The main purpose of this presentation is to
demonstrate that there exist generalizations of the cosine/sine functions. Further, we obtain the
important properties of these “classes” of periodic functions and show how an infinite number
of such functions can be explicitly constructed. The possible application of these functions to
the analysis of certain types of nonlinear dynamic systems will be given. An interesting aspect
of these investigations is that in addition to the two generalized “cosine” and “sine” functions,
there must always exist a third periodic function. We explain why this must be so.
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