EA3: Systems Dynamics Complex Exponentials

COMPLEX EXPONENTIALS

Consider the function: f(t)
Let it be awell-behaved function (for which derivatives of all orders necessary exist
everywhere).

Functions like f(t)= sinwt; f(t) = € are acceptable.

Functions like |wt| are not.

Note that in Calculus you learnt (or should have learned) that such functions can be
expanded in aTaylor series asfollows:
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where nl=n.(n-1).(n-2)...(3).(2).(1) isread as (n-factorial);
and the derivatives are all evaluated at t=0. That is, most well-behaved functions can be
expressed in the form of a power series!

For example, it should be straightforward for you to obtain the following Taylor series

expansions for some common functions:
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(I am using x instead of t now and soon will use something else, but these are just
symbols representing the argument of the function under consideration).

Now the meaning of a complex exponential function becomes clear. | just need to set
X=jq in the aboveto get:
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where | haveused thefact that j =+/-1; j°=-1 j°=j% =-j; j*=+1;..
That is, the complex exponential is related to the trigonometric funtions: sine and cosine.
We havejust derived Euler’sformula.
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