UNIT-II

Fourier series

The representation of signals over a certain interval of time in terms of the linear combination of
orthogonal functions is called Fourier series. It is applicable for only periodic signals.

Dirichlet’s Conditions: for the Fourier series to exit for a periodic signal, it must satisfy certain conditions

1. The function x(t) must be a single values function.
2. The function x(t) has only a finite number of maxima and minima.
3. The function x(t) has a finite number of discontinuities.
4. The function x(t) is absolutely integral over a period, that is ||: x(t) dt < oo
Classification of Fourier series:
Three important classes of Fourier series methods are available. They are
1. Trigonometric form
2. Exponential form
3. Cosine form
1. Trigonometric form of Fourier series:

A periodic function x(t) of period T can be represented as
x(t) = a(0) + > a(k) coskwt +> b(k)sin kwt
k=1 k=1

Where a(k) and b(k) are constants and a(0) is DC component.

a(0) = %j X(t)dt
a(k) = %j X(t) cos kwid

b(k) = TE]x(t)sin wtdt

Note:
If x(t) has even symmetry, then b(k)=0 & a(0) and a(k) are to be evaluated.
If x(t) has odd symmetry, then a(k)=0 and a(0)=0 & b(k) is to be evaluated.

If x(t) has half wave symmetry, then a(0)=0 and only Odd harmonics exist. &'***
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2. Exponential form of Fourier series:

A periodic function x(t) of period T can be represented as
x(t) = Do X(K) elkwt
Where

XK= % J",.: x(2) emiEwegs
3. Cosine form of Fourier series:

A periodic function x(t) of period T can be represented as

X(t) = §C(k) cos(kwt + Q(K))

Where Q(k)=tan[b(k)/a(k)]

C (k) = Ja (k) + D (k)
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Properties of Fourier series
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