;> #Example from class (Details)
> # First define the differential equation:
Eqnl:=diff(y(t),t$2)+diff(y(t),t)+y(t)=cos(w*t);

Egnl := d—2 v(t) + d y(t) + y(t) = cos(wt)
Codé dt

=> # Solve the DE:
Y1:=rhs(dsolve(Eqnl,y(t)));
{

1
-=t -=t
Yl:i=e ° sin(%\/?t) _C2+e 2 cos(%ﬁt} _CI
—cos(wt)w;+sin(wt)w+cos(wt)

+ 4

i wh— w1

> # Find the amplitude of the particular part of the solution.

A:=coeff(Y1l,cos(w*t)); B:=coeff(Y1,sin(w*t));
A._‘V‘?—Jrl
T4
w—w +1

w
B:=——m7F-—"-
W4—W2+1

[ > R:=simplify(sqrt(A*2+B"2));
# Plot the amplitude as a function of omega:

1
R:= | —/—————
/ w—w+1

B plot(R,w=0..2);
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> # We see that the maximum amplitude comes when w is a little
smaller than 1

> # Find the w that gives the maximum by setting the derivative of
R to zero:

(> ws:=solve(diff(R,w)=0,w):

WS:=O,%\/7,—%\/? (5)

> evalf(ws[2]):

0.7071067810 (6)



