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Laplace Transforms  

𝒚𝒚(𝒕𝒕) = 𝓛𝓛 −𝟏𝟏[𝜰𝜰(𝒔𝒔)] 𝜰𝜰(𝒔𝒔) = 𝓛𝓛[𝒚𝒚(𝒕𝒕)] 

𝒚𝒚(𝒕𝒕) 𝛶𝛶(𝑠𝑠) = � 𝑦𝑦(𝑡𝑡)𝑒𝑒−𝑠𝑠𝑠𝑠𝑑𝑑𝑡𝑡
∞

0
 

𝒚𝒚(𝒕𝒕) = 𝒆𝒆𝒂𝒂𝒕𝒕 𝛶𝛶(𝑠𝑠) =  
1

𝑠𝑠 − 𝑎𝑎
  (𝑠𝑠 > 𝑎𝑎) 

𝒚𝒚(𝒕𝒕) = 𝒕𝒕𝒏𝒏 𝛶𝛶(𝑠𝑠) =
𝑛𝑛!
𝑠𝑠𝑛𝑛+1

 (𝑠𝑠 > 0) 

𝒚𝒚(𝒕𝒕) = 𝐬𝐬𝐬𝐬𝐬𝐬 (𝝎𝝎𝒕𝒕) 𝛶𝛶(𝑠𝑠) =  
𝜔𝜔

𝑠𝑠2 + 𝜔𝜔2 

𝒚𝒚(𝒕𝒕) = 𝐜𝐜𝐜𝐜𝐬𝐬 (𝝎𝝎𝒕𝒕) 𝛶𝛶(𝑠𝑠) =  
𝑠𝑠

𝑠𝑠2 + 𝜔𝜔2 

𝒚𝒚(𝒕𝒕) = 𝒆𝒆𝒂𝒂𝒕𝒕 ∙ 𝐬𝐬𝐬𝐬𝐬𝐬 (𝝎𝝎𝒕𝒕) 𝛶𝛶(𝑠𝑠) =  
𝜔𝜔

(𝑠𝑠 − 𝑎𝑎)2 + 𝜔𝜔2 

𝒚𝒚(𝒕𝒕) = 𝒆𝒆𝒂𝒂𝒕𝒕 ∙ 𝐜𝐜𝐜𝐜𝐬𝐬 (𝝎𝝎𝒕𝒕) 𝛶𝛶(𝑠𝑠) =  
(𝑠𝑠 − 𝑎𝑎)

(𝑠𝑠 − 𝑎𝑎)2 + 𝜔𝜔2 

𝒚𝒚(𝒕𝒕) = 𝒕𝒕 ∙ 𝒔𝒔𝒔𝒔𝒏𝒏(𝝎𝝎𝒕𝒕) 𝛶𝛶(𝑠𝑠) =  
2𝜔𝜔𝑠𝑠

(𝑠𝑠2 + 𝜔𝜔2)2
 

𝒚𝒚(𝒕𝒕) = 𝒕𝒕 ∙ 𝒄𝒄𝒄𝒄𝒔𝒔(𝝎𝝎𝒕𝒕) 𝛶𝛶(𝑠𝑠) =  
𝑠𝑠2 − 𝜔𝜔2

(𝑠𝑠2 + 𝜔𝜔2)2
 

𝒚𝒚(𝒕𝒕) =  𝒖𝒖𝒂𝒂(𝒕𝒕) 𝛶𝛶(𝑠𝑠) =  
𝑒𝑒−𝑎𝑎𝑠𝑠

𝑠𝑠
 (𝑠𝑠 > 0) 

𝒚𝒚(𝒕𝒕) =  𝜹𝜹𝒂𝒂(𝒕𝒕) 𝛶𝛶(𝑠𝑠) =  𝑒𝑒−𝑎𝑎𝑠𝑠 
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Rules for Laplace Rules for Inverse Laplace 

𝓛𝓛[𝒚𝒚(𝒕𝒕)] = 𝜰𝜰(𝒔𝒔) ℒ−1[𝛶𝛶(𝑠𝑠)] = 𝑦𝑦(𝑡𝑡) 

𝓛𝓛[𝒘𝒘(𝒕𝒕)] = W(𝒔𝒔) ℒ−1[W(𝑠𝑠)] = 𝑤𝑤(𝑡𝑡) 

𝓛𝓛 �
𝒅𝒅𝒚𝒚
𝒅𝒅𝒕𝒕
� = 𝒔𝒔𝓛𝓛[𝒚𝒚] − 𝒚𝒚(𝟎𝟎) 

𝓛𝓛[𝒚𝒚 + 𝒘𝒘] =  𝓛𝓛[𝒚𝒚] +  𝓛𝓛[𝒘𝒘] ℒ−1[𝛶𝛶 + W] =  ℒ−1[𝛶𝛶] + ℒ−1[W] 

𝓛𝓛[𝜶𝜶 ∙ 𝒚𝒚] = 𝜶𝜶 ∙ 𝓛𝓛[𝒚𝒚] =  𝜶𝜶 ∙ 𝜰𝜰(𝒔𝒔) ℒ−1[𝛼𝛼 ∙ 𝛶𝛶] = 𝛼𝛼 ∙ ℒ−1[𝛶𝛶] = 𝛼𝛼 ∙  𝑦𝑦(𝑡𝑡) 

𝓛𝓛[𝒖𝒖𝒂𝒂(𝒕𝒕) ∙ 𝒚𝒚(𝒕𝒕 − 𝒂𝒂)] =  𝒆𝒆−𝒂𝒂𝒔𝒔𝓛𝓛[𝒚𝒚] ℒ−1[𝑒𝑒−𝑎𝑎𝑠𝑠𝛶𝛶(𝑠𝑠)] =  𝑢𝑢𝑎𝑎(𝑡𝑡) ∙ 𝑦𝑦(𝑡𝑡 − 𝑎𝑎) 

𝓛𝓛[𝒆𝒆𝒂𝒂𝒕𝒕𝒚𝒚(𝒕𝒕)] =  𝜰𝜰(𝒔𝒔 − 𝒂𝒂) ℒ−1[𝛶𝛶(𝑠𝑠 − 𝑎𝑎)] = 𝑒𝑒𝑎𝑎𝑠𝑠𝑦𝑦(𝑡𝑡) 

Convolutions 

(𝑓𝑓 ∗ 𝑔𝑔)(𝑡𝑡) =  � 𝑓𝑓(𝑡𝑡 − 𝑢𝑢) ∙ 𝑔𝑔(𝑢𝑢)𝑑𝑑𝑢𝑢
𝒕𝒕

𝟎𝟎
 

𝓛𝓛[(𝑓𝑓 ∗ 𝑔𝑔)] = 𝓛𝓛[𝑓𝑓] ∙ 𝓛𝓛[𝑔𝑔] = 𝐹𝐹(𝑠𝑠) ∙ 𝐺𝐺(𝑠𝑠) ℒ−1[𝐹𝐹(𝑠𝑠) ∙ 𝐺𝐺(𝑠𝑠)] =  ℒ−1[𝐹𝐹] ∙ ℒ−1[𝐺𝐺] 


