
Expressing functions in terms of properly shifted unit-steps: 

 

𝑓(𝑡) =∑𝑓𝑖(𝑡 − 𝑎𝑖)𝑢(𝑡 − 𝑎𝑖)

𝑖

 

 

(You should be able to derive the following identities) 

 

Basic Examples 

 

1. 𝑡𝑢(𝑡 − 𝑎) = (𝑡 − 𝑎)𝑢(𝑡 − 𝑎) + 𝑎𝑢(𝑡 − 𝑎) 
 

2. 𝑒−𝑏𝑡𝑢(𝑡 − 𝑎) = 𝑒−𝑎𝑏𝑒−𝑏(𝑡−𝑎)𝑢(𝑡 − 𝑎) 
 

3. cos(𝑡) 𝑢(𝑡 − 𝑎) = cos(𝑎) 𝑐𝑜𝑠(𝑡 − 𝑎)𝑢(𝑡 − 𝑎) − sin(𝑎) sin(𝑡 − 𝑎)𝑢(𝑡 − 𝑎) 
 

Your turn:  

1. cos(𝑏𝑡) 𝑢(𝑡 − 𝑎) =? 
 

2. 𝑒𝛼𝑡 cos(𝛽𝑡) 𝑢(𝑡 − 𝛾) =? 


