Assignment 6 Key
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Prob. 5.1

a=[1,2,3;3,3,4;2,3,3];
b=[1;1;2];
x=a\b

x =
   -0.5000
    1.5000
   -0.5000

Now using rref

c=[a,b];
rref(c)

ans =
    1.0000         0         0   -0.5000
         0    1.0000         0    1.5000
         0         0    1.0000   -0.5000

Prob. 5.2

a=[3,-3,4;2,-3,4;0,-1,1];
[v,d]=eig(a)

v =
  -0.8944 + 0.0000i   0.3536 - 0.3536i   0.3536 + 0.3536i
   0.0000 + 0.0000i   0.7071 + 0.0000i   0.7071 + 0.0000i
   0.4472 + 0.0000i   0.3536 + 0.3536i   0.3536 - 0.3536i
d =
   1.0000 + 0.0000i   0.0000 + 0.0000i   0.0000 + 0.0000i
   0.0000 + 0.0000i  -0.0000 + 1.0000i   0.0000 + 0.0000i
   0.0000 + 0.0000i   0.0000 + 0.0000i  -0.0000 - 1.0000i

Now compare d^2 with eig(a^2)

d^2
b=eig(a^2)

ans =
   1.0000 + 0.0000i   0.0000 + 0.0000i   0.0000 + 0.0000i
   0.0000 + 0.0000i  -1.0000 - 0.0000i   0.0000 + 0.0000i
   0.0000 + 0.0000i   0.0000 + 0.0000i  -1.0000 + 0.0000i
b =
     1
    -1
    -1

Square eigenvalues of a^2

b.*b
% Guess a^4 is identity
a^4

ans =
     1
     1
     1
ans =
     1     0     0
     0     1     0
     0     0     1

Guess a^3 is a^-1

a^3
a^-1

ans =
     1    -1     0
    -2     3    -4
    -2     3    -3
ans =
    1.0000   -1.0000   -0.0000
   -2.0000    3.0000   -4.0000
   -2.0000    3.0000   -3.0000

Prob. 5.3

x=[0,.15,.2,.3,.4,.52,.6,.7,.8,.9,1];
y=[0,1.61,2.2,3.45,4.8,6.55,7.8,9.45,11.2,13.05,15];
plot(x,y,'o');
%insert lin-quad-fit.fig
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 + 10*x - 0.00059
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residuals

Linear: norm of residuals = 1.4349

Quadratic: norm of residuals = 0.0027465


Prob. 5.4

clear
t=[0,1.4,2.79,4.19,5.58,6.98,8.38,9.77,11.17,12.57];
x=[0,1.49,0.399,-0.75,-0.42,0.32,0.32,-0.1,-0.21,0];
type expsin
cn=[1, .1, .8];
cn=fminsearch('expsin',cn,[],t,x);
tnew=[0:.1:12.6];
xnew=cn(1)*exp(-cn(2)*tnew).*sin(cn(3)*tnew);
plot(t,x,'o')
hold on
plot(tnew,xnew)
hold off

function [ er_norm ] = expsin( cn, t, x )
t=t';
x=x';
c=cn(1);
l1=cn(2);
l2=cn(3);
xnew=c*exp(-l1*t).*sin(l2*t);
er_norm=norm(xnew-x);
end
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Prob. 5.5
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Prob. 5.6

quad('delta_len',0,pi/2)

ans =
    1.5000

Prob. 5.7

Try for fo=0

[t,y]=ode45('yp_0',[0,2*pi],[0,1]);
plot(t,y(:,1))
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Now forced oscillator, w=0.9

[t,y]=ode45('yp',[0,70],[0,0]);
plot(t,y(:,1))
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Forced oscillator, w=1

[t,y]=ode45('yp1',[0,200],[0,0]);
plot(t,y(:,1))
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Forced oscillator, damping of 0.1

[t,y]=ode45('yp_w_damp',[0,200],[0,0]);
plot(t,y(:,1))
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