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Matlab Lab 4 

Example 1 (System of Linear Equations)  To find the general solution to the system of equations 

𝑥′ = 𝑥 + 2𝑦    

𝑦′ = −2𝑥 + 𝑦
 

 type at the command line 

 

 

and Matlab returns the following: 

 

To solve the same equation with the initial condition  𝑥(0) = 1, 𝑦(0) = 2,  type the following 

two lines and the output follows: 

 

__________________________________________ 

Example 2 (Systems of Higher Orders) To solve the system of higher order of equations 

𝑥′′ = 7𝑥 − 6𝑦    

𝑦′ = 𝑥                
 

type at the command prompt the following: 
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__________________________________________ 

Example 3 (Laplace Transform)  To find the Laplace transform of function  

𝑓(𝑡) = 2𝑡 + 3 sin(2𝑡) + 𝑒𝑡𝑢(𝑡 − 2) 

type at  the command prompt 

 

__________________________________________ 

Example 4 (Laplace Inverse Transform)  To find the inverse Laplace transform of function  

𝐹(𝑠) =
𝑒(−2𝑠)(𝑠 − 5)

𝑠(𝑠 + 2)2
 

 type at  the command prompt 
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__________________________________________ 

%%%%%%%%%%%%%%% 
Caution:  If you use a Matlab version older than R2017b, use the exact input syntax below. Otherwise, if 
you use the latest version Matlab R2017b, replace  'D(y)(0)' everywhere by 'diff(y(t), t)' 
%%%%%%%%%%%%%%% 
 

Example 5 (Laplace Transform for ODE)  To solve this differential equation  

𝑦′′ − 6𝑦′ + 8𝑦 = 0,   𝑦(0) = −1, 𝑦′(0) = 2  

by the Laplace transform method,  type at the command prompt 

__________________________________________ 
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Example 6 (Resonance Phenomenon)  To solve this differential equation  

𝑦′′ + 9𝑦 = 6cos (3𝑡),   𝑦(0) = 0, 𝑦′(0) = 0  

by the Laplace transform method,  type at the command prompt 

 

 We can plot the solution to see that the amplitude increases with time:  
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__________________________________________ 

Example 7 (Piecewise Forcing)  Use Matlab to solve this differential equation with piecewise forcing  

𝑦′′ + 4𝑦 = 1 − 𝑢(𝑡 − 𝜋),   𝑦(0) = 0, 𝑦′(0) = 0  

by the Laplace transform method. Show all commands together with the simplified result: 

 

__________________________________________ 

Example 8 (Impulse Forcing)  To solve this differential equation with impulse forcing   

𝑦′′ + 2𝑦′ + 𝑦 = 3𝛿(𝑡 − 2),   𝑦(0) = 2, 𝑦′(0) = 1  

by the Laplace transform method,  type at the command prompt 

 

__________________________________________ 

(See Lab 1 for instruction to prepare your hand-in work.) 

End Lab 4 


