
Math 3321 – Lecture 16 notes  

 

 

 

 

 

 

 

 

 

 

  



Section 4.6  Application to Initial-Value Problems 
 
Given y′ + ay = f (x), y(0) = α or y′′ + ay′ + by = f (x), y(0) = α , y′(0) = β  and f (x)  a 
piecewise function, we will solve like this: 
 

1. Express f (x)  in terms of a step function  
2. Calculate   using the properties 

 
3. Take  to find y(x)  

 
 

 
  



Examples: 
 
1.  Find the solution of the initial-value problem �� + 2� = ���	; 			��0	 = 4 where 

���	 = ��, 0 ≤ � < 3
5, � ≥ 3 		 

  













2. Solve y′′ + 2y′ + y = f (x), y(0) = y′(0) = 0  where f (x) = 1 0 ≤ x < 2
x −1 x ≥ 2





  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



3.  Solve y′′ + 2y′ + y = f (x), y(0) = 3, y′(0) = −1 where f (x) = ex 0 ≤ x < 1

ex −1 x ≥ 1






  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


