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In 1748, Euler published his magical identity that is drilled into every student of Electrical Engineering. 

[image: image1.png]¥ — cosf+ i sin 6





To prove that this identity is valid, we start with a second order differential equation.  (Second order indicates that there are two solutions.)
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To solve this equation, we must find a value of [image: image4.png]


 that retains the same form when differentiated over and over.  There are two types of functions that do that, the exponential and sin and cosine functions.  So let us assume that the solutions are of the following form:
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The first step is to use these solution forms and determine the second derivative.
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Substituting the second derivative and the original value of y into the differential equations shows that both forms are indeed solutions.

Since both solutions are equal, then 
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In order to determine the coefficient A, set x = 0 and from the above equation we find that A=1.

Taking the derivative of each side of the above equation, we find:
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Setting x=0 we find that B=i.

So
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You can use the same logic to obtain the negative identity:
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