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Objectives

In this lesson we will learn:
» the Euler identity,
» the complex function representation of Fourier series, and
> review the hyperbolic trigonometric functions.



Euler Identity

Let i = v/—1, then for any real number 6,

e? = cosf + isiné.

Remark: this provides a connection between the exponential function
and the ordinary trigonometric functions.
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Note how these identities mirror the definitions of the hyperbolic
trigonometric functions.
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Transition to Complex Form (1 of 2)

Suppose f(x) is integrable on [—L, L].

f(x) ~ % + i [ancos (nLLX) + bpsin (nLLX)]
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Transition to Complex Form (2 of 2)

Suppose f(x) is integrable on [—L, L].
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Define by = 0, cp = 25, ¢, = #5%2 and ¢_, = 252 then
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This is the Fourier series for f(x) in complex form.



Complex Coefficients (1 of 2)

Forn=10,1,2,...
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Complex Coefficients (2 of 2)

Forn=1,2,...,
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Complex Coefficients (2 of 2)
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Therefore for any n € Z,
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Example

Suppose i = +/—1and ais a constant witha¢ {ki|k=0,1,2,...}.
Find the complex form of the Fourier series of f(x) = e® on (-, 7).



Solution

Using the formula for the complex Fourier coefficients,
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Therefore the complex form of the Fourier series is
o i sinh(a — in)m i
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