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s1: #teools for project

- with{linalg) with{plots} ;with{DEDOD

» Mr=matyix({[2,07,00,111);
Kiematrix{{{-150,501,[50,-50]1);
A:=evalm{inverse (M} &*K} ;
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FG:=evalm{inverse (M) &*vector ({0,501} };

#The FO0 in the normalized eguation (32), page 327
Iden:=array{l..2,1..2, identity)
fthe 2 by 2 identity matrix
Mleft:=cmaga->evalm{A + omega 2*Iden};
#the matrix function muitiplying
#c on the leff side of (32}
o =omega-»evalmi{-inverse{Aleft (omegal } &*F0} ;
#the solutlon vector c¢iomegal to (323,
#obtained by multiplving both sides of eguation
#{(32) on the left, by the inverse to Aleft
Fo =10, 30]
fden = array(identiee, V2,0 2. D
Aleft = — evalmi{A + o fden)
¢ = o - evalmi-- &* (inverse(Aleft(ex) L FO)
clomega); #s=e equation {35) page 323
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The veclor c(w) above, times the oscillation cos(wt), is z particular solution to the forced oscillation
problem we mre considering. 1€ we assume that ovr actual problem has a smalt amount of damping. then
we expect that this particuiar solution is very ciose to the steady periodic solution to the damped
problem. See the discussion on page 327. We can study resonance phenemena for these slightly
damped problems by plotting the maximum amplitude of the steady state solutions to the undamped
problems. That would be the maximum absolute value of ¢1 and ¢2 above. Use the Maple command
“mporm” to measure this maximum amplitude:

> normic {omegal ) ;
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Another way to measure the size of c{omega) is to take its Euclidean magnitude, which is the command

» normi{c{omega), 2);
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(You wiil use the first command in the Earthquake project, which perhaps makes the most sense since it
will be measuring the maximum amplitude that any floor oscitlates,) The following picture itlustrates
that the maximum amplitade of the particuiar solution blows up when omega is near the two natural
angular frequences. Thus, in the slightly damped problem, one would experience practical resonance in
the steady periodic soiution.
» plot (norm(c (omega) ), omega=0. . 15,amplitude=0. .15,
nunpoints=200, color="black i ;
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This is qualitatively the picture on page 327, figure 5.3.10. although they plotled the Euclidean
magnitude of cfomega) rather than the maximum amplitude. Notice how we get Maple to label the axes
as desired
We can get 2 plot of resorance as a funericn of period by recailing thal 2*PifT=omegu:
s plotmorm{c(2*Pi/period) )  period=0.1. .3, amplitude=0. .15,
numpoints=200, color="hlack '} ;
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