








 
PART (b). 
 
EDU>> r = roots([1 15 55 40 4]) 
 
r = 
 
   -9.8000 
   -4.2779 
   -0.8033 
   -0.1188 
 
EDU>> dsolve('D4x+15*D3x+55*D2x+40*Dx+4*x=0','D3x(0)=-   
15','D2x(0)=3','Dx(0)=0','x(0)=-1','t') 
 
Warning: Explicit solution could not be found. 
 
x(t) = C1 er(1) t + C2 er(2) t + C3 er(3) t + C4 er(4) t

 
PART (c). 
 
EDU>> A = [0 1 0 0;-3 -5 1 0;0 0 0 1;2 0 -2 -10] 
 
A = 
 
     0     1     0     0 
    -3    -5     1     0 
     0     0     0     1 
     2     0    -2   -10 
 
EDU>> [u d] = eig(A) 
 
u = 
 
    0.0020   -0.2267    0.7309    0.3792 
   -0.0199    0.9699   -0.5871   -0.0450 
    0.1015    0.0202   -0.2713    0.9178 
   -0.9946   -0.0863    0.2179   -0.1090 
 
 
d = 
 
   -9.8000         0         0         0 
         0   -4.2779         0         0 
         0         0   -0.8033         0 
         0         0         0   -0.1188 



 
 
 
 
 
EDU>> x0 = [-1 0  3 -15]' 
 
x0 = 
 
    -1 
     0 
     3 
   -15 
 
EDU>> c = inv(u)*x0 
 
c = 
 
   14.5647 
   -1.0168 
   -2.2507 
    1.0151 
 
 
EDU>> syms x t 
 
EDU>> x = c(1)*u(:,1)*exp(d(1,1)*t) +... 
                  c(2)*u(:,2)*exp(d(2,2)*t) +... 
                  c(3)*u(:,3)*exp(d(3,3)*t) +... 
                  c(4)*u(:,4)*exp(d(4,4)*t) 
 
 
COMPARE eigenvectors: 
 
EDU>> x1 = u(:,1)/u(1,1) 
 
x1 = 
 
    1.0000 
   -9.8000 
   50.0400 
 -490.3914 
 
 
 
 



 
EDU>> x2 = u(:,2)/u(1,2) 
 
x2 = 
 
    1.0000 
   -4.2779 
   -0.0890 
    0.3806 
 
 
 
EDU>> x3 = u(:,3)/u(1,3) 
 
x3 = 
 
    1.0000 
   -0.8033 
   -0.3712 
    0.2982 
 
EDU>> x4 = u(:,4)/u(1,4) 
 
x4 = 
 
    1.0000 
   -0.1188 
    2.4202 
   -0.2875 
 
EDU>> r 
 
r = 
 
   -9.8000 
   -4.2779 
   -0.8033 
   -0.1188 
 
EDU>> x1hat =[1  r(1)  r(1)^2+3+5*r(1)  (r(1)^2+3+5*r(1))*r(1)]' 
 
x1hat = 
 
    1.0000 
   -9.8000 
   50.0400 



 -490.3914 
 
EDU>> x1 
 
x1 = 
 
    1.0000 
   -9.8000 
   50.0400 
 -490.3914 
 
 
EDU>> x2hat =[1  r(2)  r(2)^2+3+5*r(2)  (r(2)^2+3+5*r(2))*r(2)]' 
 
x2hat = 
 
    1.0000 
   -4.2779 
   -0.0890 
    0.3806 
 
EDU>> x2 
 
x2 = 
 
    1.0000 
   -4.2779 
   -0.0890 
    0.3806 
 
EDU>> x3hat =[1  r(3)  r(3)^2+3+5*r(3)  (r(3)^2+3+5*r(3))*r(3)]' 
 
x3hat = 
 
    1.0000 
   -0.8033 
   -0.3712 
    0.2982 
 
EDU>> x3 
 
x3 = 
 
    1.0000 
   -0.8033 
   -0.3712 



    0.2982 
 
 
EDU>> x4hat =[1  r(4)  r(4)^2+3+5*r(4)  (r(4)^2+3+5*r(4))*r(4)]' 
 
x4hat = 
 
    1.0000 
   -0.1188 
    2.4202 
   -0.2875 
 
 
EDU>> x4 
 
x4 = 
 
    1.0000 
   -0.1188 
    2.4202 
   -0.2875 


	PART (c).

