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First order DEs 
 

 

Separable equations 

 
 

Some special cases 
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 Equation ( )y f ax by k = + +  is transformed to separable with substitution u ax by k= + +  

 

First order linear DEs 

 

 Equation ( ) ( ) ( ) ( )y x p x y x r x + =  is transformed to separable using the integrating factor
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Bernoulli equation  ( ) ( ) ( ) ( )[ ( )] ( 1& 0)y x p x y x r x y x    + =    is transformed to linear using 

substitution
1( ) [ ( )]z x y x −=  

Second order linear differential equation with constant coefficients 
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Structure of general solution. General solution a sum of general solution of homogeneous equation and 

particular solution of the nonhomogeneous equation. 



 

Homogeneous case 

  0y ay by + + =        (1) 

Solution is determined by solving the corresponding characteristic equations 

  
2 0a b + + =         (2) 

 

 
 
Particular solution of the non-homogeneous equation  
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Systems of ODEs (planar case, critical/stationary points, stability) 
 

 

 
 
 

 
 

 



 
 

Laplace transform method 
 

 



 

 
 

 



 

 



 
 

 

 



 
 
 

Linear systems of ODEs with Laplace transform 
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