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% a few examples used for MS 

 
 

 

Complete results of some of the examples presented and one example of a non-defective matrix are 
presented. These include the outputs of the command window as well. 
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A=[4 1 3;1 1 1;-5 -2 -4]; gen_eigenvector_completef_simple(A) 

Fundamental Matrix X 

  

[ -exp(t),   3*t + 1/2,     t - 1/2] 

[       0, (3*t)/2 + 1,         t/2] 

[  exp(t),    -(9*t)/2, 1 - (3*t)/2] 

  

Matrix Exponential 

[ 2*t + 2*exp(t) - 1, 2*t - exp(t) + 1, 2*t + exp(t) - 1] 

[                  t,            t + 1,                t] 

[ 2 - 2*exp(t) - 3*t, exp(t) - 3*t - 1, 2 - exp(t) - 3*t] 

  

  

Matrix Exponential directly from Matlab expm(A*t) 

[ 2*t + 2*exp(t) - 1, 2*t - exp(t) + 1, 2*t + exp(t) - 1] 

[                  t,            t + 1,                t] 

[ 2 - 2*exp(t) - 3*t, exp(t) - 3*t - 1, 2 - exp(t) - 3*t] 

  

Matrix Exponential using inverse Laplace 

[ 2*t + 2*exp(t) - 1, 2*t - exp(t) + 1, 2*t + exp(t) - 1] 

[                  t,            t + 1,                t] 

[ 2 - 2*exp(t) - 3*t, exp(t) - 3*t - 1, 2 - exp(t) - 3*t] 
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A=[2,-1,0,1;0,2,1,-1;0,0,3,2;0,0,0,3];gen_eigenvector_completef_simple(A) 

Fundamental Matrix X 

  

[ exp(2*t), -t*exp(2*t), -exp(3*t), -2*exp(3*t)*(t - 3)] 

[        0,    exp(2*t),  exp(3*t),  exp(3*t)*(2*t - 3)] 

[        0,           0,  exp(3*t),        2*t*exp(3*t)] 

[        0,           0,         0,            exp(3*t)] 

  

Matrix Exponential 

[ exp(2*t), -t*exp(2*t), exp(2*t)*(t - exp(t) + 1), -exp(2*t)*(3*t - 6*exp(t) + 2*t*exp(t) + 6)] 

[        0,    exp(2*t),     exp(2*t)*(exp(t) - 1),        exp(2*t)*(2*t*exp(t) - 3*exp(t) + 3)] 

[        0,           0,                  exp(3*t),                                2*t*exp(3*t)] 

[        0,           0,                         0,                                    exp(3*t)] 

  

  

Matrix Exponential directly from Matlab expm(A*t) 

[ exp(2*t), -t*exp(2*t), exp(2*t)*(t - exp(t) + 1), -exp(2*t)*(3*t - 6*exp(t) + 2*t*exp(t) + 6)] 

[        0,    exp(2*t),     exp(2*t)*(exp(t) - 1),        exp(2*t)*(2*t*exp(t) - 3*exp(t) + 3)] 

[        0,           0,                  exp(3*t),                                2*t*exp(3*t)] 

[        0,           0,                         0,                                    exp(3*t)] 

  

Matrix Exponential using inverse Laplace 

[ exp(2*t), -t*exp(2*t), exp(2*t)*(t - exp(t) + 1), -exp(2*t)*(3*t - 6*exp(t) + 2*t*exp(t) + 6)] 

[        0,    exp(2*t),     exp(2*t)*(exp(t) - 1),        exp(2*t)*(2*t*exp(t) - 3*exp(t) + 3)] 

[        0,           0,                  exp(3*t),                                2*t*exp(3*t)] 

[        0,           0,                         0,                                    exp(3*t)] 
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A=[1,2,0,1;0,1,0,1;0,0,2,2;0,0,0,1];gen_eigenvector_completef_simple(A) 

Fundamental Matrix X 

  

[        0, exp(t), 2*t*exp(t), t*exp(t)*(t + 1)] 

[        0,      0,     exp(t),         t*exp(t)] 

[ exp(2*t),      0,          0,        -2*exp(t)] 

[        0,      0,          0,           exp(t)] 

  

Matrix Exponential 

[ exp(t), 2*t*exp(t),        0,      t*exp(t)*(t + 1)] 

[      0,     exp(t),        0,              t*exp(t)] 

[      0,          0, exp(2*t), 2*exp(t)*(exp(t) - 1)] 

[      0,          0,        0,                exp(t)] 

  

  

Matrix Exponential directly from Matlab expm(A*t) 

[ exp(t), 2*t*exp(t),        0,      t*exp(t)*(t + 1)] 

[      0,     exp(t),        0,              t*exp(t)] 

[      0,          0, exp(2*t), 2*exp(t)*(exp(t) - 1)] 

[      0,          0,        0,                exp(t)] 

  

Matrix Exponential using inverse Laplace 

[ exp(t), 2*t*exp(t),        0,      t*exp(t)*(t + 1)] 

[      0,     exp(t),        0,              t*exp(t)] 

[      0,          0, exp(2*t), 2*exp(t)*(exp(t) - 1)] 

[      0,          0,        0,                exp(t)] 
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A=[0 1 0 0;0 0 1 0;0 0 0 1;-1 0 -2 0];gen_eigenvector_completef_simple(A) 

Fundamental Matrix X 

  

[ - 3*cos(t) - t*sin(t), 3*sin(t) - t*cos(t), 2*sin(t) - t*cos(t), 2*cos(t) + t*sin(t)] 

[   2*sin(t) - t*cos(t), 2*cos(t) + t*sin(t),   cos(t) + t*sin(t),   t*cos(t) - sin(t)] 

[     cos(t) + t*sin(t),   t*cos(t) - sin(t),            t*cos(t),           -t*sin(t)] 

[              t*cos(t),           -t*sin(t),   cos(t) - t*sin(t), - sin(t) - t*cos(t)] 

  

Matrix Exponential 

[     cos(t) + (t*sin(t))/2, (3*sin(t))/2 - (t*cos(t))/2,                  (t*sin(t))/2, sin(t)/2 

- (t*cos(t))/2] 

[   (t*cos(t))/2 - sin(t)/2,       cos(t) + (t*sin(t))/2,       sin(t)/2 + (t*cos(t))/2,            

(t*sin(t))/2] 

[             -(t*sin(t))/2,     (t*cos(t))/2 - sin(t)/2,         cos(t) - (t*sin(t))/2, sin(t)/2 

+ (t*cos(t))/2] 

[ - sin(t)/2 - (t*cos(t))/2,               -(t*sin(t))/2, - (3*sin(t))/2 - (t*cos(t))/2,   cos(t) 

- (t*sin(t))/2] 

  

  

Matrix Exponential directly from Matlab expm(A*t) 

[     cos(t) + (t*sin(t))/2, (3*sin(t))/2 - (t*cos(t))/2,                  (t*sin(t))/2, sin(t)/2 

- (t*cos(t))/2] 

[   (t*cos(t))/2 - sin(t)/2,       cos(t) + (t*sin(t))/2,       sin(t)/2 + (t*cos(t))/2,            

(t*sin(t))/2] 

[             -(t*sin(t))/2,     (t*cos(t))/2 - sin(t)/2,         cos(t) - (t*sin(t))/2, sin(t)/2 

+ (t*cos(t))/2] 

[ - sin(t)/2 - (t*cos(t))/2,               -(t*sin(t))/2, - (3*sin(t))/2 - (t*cos(t))/2,   cos(t) 

- (t*sin(t))/2] 

  

Matrix Exponential using inverse Laplace 

[     cos(t) + (t*sin(t))/2, (3*sin(t))/2 - (t*cos(t))/2,                  (t*sin(t))/2, sin(t)/2 

- (t*cos(t))/2] 

[   (t*cos(t))/2 - sin(t)/2,       cos(t) + (t*sin(t))/2,       sin(t)/2 + (t*cos(t))/2,            

(t*sin(t))/2] 

[             -(t*sin(t))/2,     (t*cos(t))/2 - sin(t)/2,         cos(t) - (t*sin(t))/2, sin(t)/2 

+ (t*cos(t))/2] 

[ - sin(t)/2 - (t*cos(t))/2,               -(t*sin(t))/2, - (3*sin(t))/2 - (t*cos(t))/2,   cos(t) 

- (t*sin(t))/2] 
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A=[-1 -4 0 0; 1 3 0 0; 1 2 1 0;0 1 0 1];gen_eigenvector_completef_simple(A) 

Fundamental Matrix X 

  

[ -exp(t)*(2*t - 1),      -4*t*exp(t),      0,      0] 

[          t*exp(t), exp(t)*(2*t + 1),      0,      0] 

[          t*exp(t),       2*t*exp(t), exp(t),      0] 

[    (t^2*exp(t))/2, t*exp(t)*(t + 1),      0, exp(t)] 

  

Matrix Exponential 

[ -exp(t)*(2*t - 1),      -4*t*exp(t),      0,      0] 

[          t*exp(t), exp(t)*(2*t + 1),      0,      0] 

[          t*exp(t),       2*t*exp(t), exp(t),      0] 

[    (t^2*exp(t))/2, t*exp(t)*(t + 1),      0, exp(t)] 

  

  

Only a single value, Algebraic multiplicity = number of columns of A 

  

X(0) = must be an identity matrix 

  

[ 1, 0, 0, 0] 

[ 0, 1, 0, 0] 

[ 0, 0, 1, 0] 

[ 0, 0, 0, 1] 

  

Fundamental matrix = matrix exponential 

  

[ 0, 0, 0, 0] 

[ 0, 0, 0, 0] 

[ 0, 0, 0, 0] 

[ 0, 0, 0, 0] 

  

  

Matrix Exponential directly from Matlab expm(A*t) 

[ -exp(t)*(2*t - 1),      -4*t*exp(t),      0,      0] 

[          t*exp(t), exp(t)*(2*t + 1),      0,      0] 

[          t*exp(t),       2*t*exp(t), exp(t),      0] 

[    (t^2*exp(t))/2, t*exp(t)*(t + 1),      0, exp(t)] 

  

Matrix Exponential using inverse Laplace 

[ -exp(t)*(2*t - 1),      -4*t*exp(t),      0,      0] 

[          t*exp(t), exp(t)*(2*t + 1),      0,      0] 

[          t*exp(t),       2*t*exp(t), exp(t),      0] 

[    (t^2*exp(t))/2, t*exp(t)*(t + 1),      0, exp(t)] 
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A=[1,0,0,0;0,1,0,0;1,4,-3,0;-1,-2,0,-3];gen_eigenvector_completef_simple(A) 

Fundamental Matrix X 

  

[         0,         0, -4*exp(t), -8*exp(t)] 

[         0,         0,  2*exp(t),  2*exp(t)] 

[ exp(-3*t),         0,    exp(t),         0] 

[         0, exp(-3*t),         0,    exp(t)] 

  

Matrix Exponential 

[                 exp(t),                      0,         0,         0] 

[                      0,                 exp(t),         0,         0] 

[ exp(t)/4 - exp(-3*t)/4,     exp(t) - exp(-3*t), exp(-3*t),         0] 

[ exp(-3*t)/4 - exp(t)/4, exp(-3*t)/2 - exp(t)/2,         0, exp(-3*t)] 

  

  

Matrix Exponential directly from Matlab expm(A*t) 

[                 exp(t),                      0,         0,         0] 

[                      0,                 exp(t),         0,         0] 

[ exp(t)/4 - exp(-3*t)/4,     exp(t) - exp(-3*t), exp(-3*t),         0] 

[ exp(-3*t)/4 - exp(t)/4, exp(-3*t)/2 - exp(t)/2,         0, exp(-3*t)] 

  

Matrix Exponential using inverse Laplace 

[                 exp(t),                      0,         0,         0] 

[                      0,                 exp(t),         0,         0] 

[ exp(t)/4 - exp(-3*t)/4,     exp(t) - exp(-3*t), exp(-3*t),         0] 

[ exp(-3*t)/4 - exp(t)/4, exp(-3*t)/2 - exp(t)/2,         0, exp(-3*t)] 
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