Common Discontinuous Periodic Functions Differential Equations X. Du

e Square Wave
2(x-a)

o S(x)= A(—l)( T ) A = amplitude, T = period, a = time lag
o S(xX)= Asgn(sintwn

o Fourier series: F(x) :ﬁz 1 Sin[Z”(Zk—l)(X—a)j
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Pulse Wave

o f(xX)=A iHnTynTH(x —-a)

n=-o

o A=height, T = period, a = time lag, z =duration of pulse, assumez <T .
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o Fourier series: F(x) =?+— =sin = oS

T

n=1

Triangle Wave

o f(x)= 2—Asin‘l(sin(mn A = amplitude, T = period, a = time lag
T

o Fourier series: F(x) =—
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Sawtooth Wave

o f(x)= —Z—Atan‘l(cot(@n A = amplitude, T = period, a = time lag
T
o Fourier series: F(x) = _%z =D sin(n”(x - a)j
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e These functions can all be represented using Fourier series, which uses a series of sines
and cosines to approximate these discontinuities.
e How to solve a linear non-homogeneous differential equation with a discontinuous
forcing term f (x):
o Method 1. Fourier series
= Represent f (x)using a Fourier series.
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= Usethe equationy, = & with superposition.
p(a)
o Method 2. Laplace transform (more on next page)
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w L[f(D)]= ﬁj‘ f(t)e*'dt given f (t) is periodic with period T.
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