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function problem28Runner

cle

$£Simulation duration
tQ = 03

ts = 10;

n = 33

tspan = linspace(t0,ts,10%n);

%$Problem parameters
% m = 1;%prob 25

% k = 1;%prob 25

me = 1

mp = 1;

L= 1;

g = 9.8;

=

and X matrices

b

= [m 0 0;0 m 0;0 O
= [2*k -k 0;-k 2%k
[L*mc 0; 0 mcl;

= [g* (mp+mc) 0;

= z N o0 o@
([

$Initial Conditions

% x0 = [1 2 3];%prob 2
$ v0 = [4 5 6];%prob 2
x0 = [.1 01;

vOo = [.5 0];

%Resultg of one solution

xmatrix = problem28SolveNum(M,K,x0,v0, tspan) ;
xmatrix2 = problem28SolveMode (M,K,x0,v0, tspan) '’
xmatrix3 = problem28SolveNorm(M,K,x0,v0,tspan)';

$Unpack Solution

..g—*mp 0] :

x1l = xmatrix(:,1);

x2 = xmatrix(:,2);

% X3 = xmatrix(:,3);%prcocb 2%
x21 = xmatrix2(:,1);

x22 = xmatrix2(:,2);

% x23 = xmatrix2(:,3);%prob 25
x31 = xmatrix3(:,1);

xX32 = xmatrix3(:,2);

% X33 = xmatrix3{:,32);%prob 25

$Plot Solution
figure (1)
plot (tspan,x1) ;
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hold on
plot(tspan,x2,'~-.x");
% plot{tspan,x3, ' --g')
hold off
title ('Numerical Solution');
xlabel('time')

ylabel ('x')

o

prob 25

;

figure (2)

plot (tspan, x21) ;

hold on

plot (tspan,x22,'-.r');

% plot(tspan,x23,'--g') ;%prob 25
hold off

title('Mode Solution');

xlabel ('time*)

ylabel ('x")

figure (3)

plot (tspan, x31) ;

hold on

plot (tspan,x32, ' '-.xr");

% plot{tspan,x33,'--g');%prob 2
hold off

title('Normal Solution');
xlabel ('time')

ylabel ('x')

end

[9:]
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function xmatrix = problem28SolveNorm(M,K,x0,v0,tspan)

$Eigenvectors and Blgenvalues
[V D] = eig(M*(-1/2)*K*M" (-1/2))
w o= sqrt(diag((D))),

Yo= WKho?, Vo= M\wﬁ\/@»\ & Thee Vove weeds Yo Yo Were
Al = llnsolve(v x0'); i%&“ %h&} W e f
Bi = linsolve(V, vO0'); \;\\\\\h J P , I j bBv
$Linear combinations of eigenvector solutions 'wrﬂfﬂdMN_”)
gmatrix = zeros(length(w), le ngth(tspan) {35%5&
for i = 1l:length (w) [’—' F‘{
for j = 1l:length{(w) e
if(w(i)~=0) :7
gmatrix(j,:) = gmatrix(j,:) + (Ai(i).*cos(w(i).*tspan) + (Bi(i)/w(i)).*(sin(w¥
(i) .*tspan))) .*V(j,1i);
else
gmatrix(j,:) = gmatrix(j,:) + (Ai(i) + Bi(i).*tspan).*V(j,1);
end
end
end

xmatrix = M*(-1/2) *gmatrix;
end
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function xmatrix = problem28SolveMode (M, K, x0,v0, tspan)
$Eigenvectors and Elgenvalues
[U D] = eig(M*(-1)*K);
w = sqgrt(diag((D)));
Ai = linsolve (U, x0');
Bi = linsolve (U, vO0');
$Linear combinations of eigenvector sclutions
xmatrix = zeros (length(w), length(tspan));
for 1 = 1:length(w)
for j = l:length(w)
if(w(i)~=0)
xmatrix(j,:) = xmatrix(j,:) + (Ai(i).*cos(w(i).*tspan) + (Bi(i)/w(i)).*(sin(w¥
(1) .*tspan))) .*U(j,1);
else
xmatrix(j,:) = xmatrix(j,:) + (Ai(i) + Bi(i).*tspan).*U(j,1i);
end
end

end
end
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function zdot = problem28RHS(t,z,p)

M = p.M;

K = p.K;

L = length(M);
x = z(1:L);

xdot = z(L+l:end);
dot = xdot';

ddot - (M) " (-1)*(K¥*x)) ';

Il

zdot = [dot ddot]';
end



