'Resonance (Example 9.4.2)
> unit:= (t,a,b) -> Heaviside(t-a) - Heaviside(t-b):
wrrrt = (4 a, &) +Heaviside( 7 — a) — Heaviside(7— 5)

:S quare wave function

Fr :=r—*p:£'f?ml:rlre?[[] < fand r< W 10,n < fand #< 27, -10)

:us-: Heaviside functions to get a few periods (at least for t=0, which 1s what we care for)

| > Flper := t-> sum(Heaviside(t-2*Pi*n)*Fl(t-2*Pi*n),n=0..5);
Filpar = r— zHea‘viSide{ F—2mn) Filr—2mn)

=10
"> plot(Flper(t),t=0..6%Pi);
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> bl := n-> (1/Pi)*int(Fl(t)*sin(n*t),t=0..2%Pi);
An
J FI(#) sin(n7) df

bf =p— .

)

e bl(n) assuming integer:

(> Fl := t-> piecewise(0<t and t<=Pi, 10, Pi<t and t<=2+*Pi,-10);
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=S awtooth wave function

(> F2 := t-> 10%t * unit(t,-Pi,Pi):
F2=¢—10 feomt( £, -1 W) (6)

:Use Heaviside functions to get a few periods

| > F2per := t-> sum(Heaviside(t-(2*n+1)*Pi)*F2(t-(2*n+2)*Pi),n=-1.
-5):

Flosr = —s E Heaviside( s — (2n+ 1)) F2(¢r— (2 2+ 2) @) (7)
a=-1

S plot(Fl2per(t).t=0..6%Pi);
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> b2 = n-> (l/Pi)*int(F2(t)*sin(n*t),t=-Pi..Pi):
T

J F2#) sin(m ) df

b2 =n—r — (8)
1T

B b2(n) assuming integer:
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Convolution solutions obtained using Laplace transform
> xl(t) := (1/8)*int(sin(4*(t-tau))*Flper(tau),tau=0..t):
> x2(t) := (1/8)*int(sin(4*(t-tau))*F2per(tau),tau=0..t):
| The displacement 15 peniodic

| > plot(xl(t).t=0..6*Pi,color=black):
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:The amplitude of the displacement increases with time (linearly) we have resonance.
> plot(x2(t).t=0..6*Pi,color=black):




