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𝒇(𝒕) 𝑭(𝒔) = 𝑳[𝒇(𝒕)] = න 𝒇(𝒕)𝒆ି𝒔𝒕
ஶ

𝟎

𝒅𝒕 

1 
1

𝑠
 

𝑡௔  (𝑎 > −1) 
Γ(𝑎 + 1)

𝑠௔ାଵ
 

𝑒௔௧ 
1

𝑠 − 𝑎
 

cos(𝑎𝑡) 
𝑠

𝑠ଶ + 𝑎ଶ
 

sin(𝑎𝑡) 
𝑎

𝑠ଶ + 𝑎ଶ
 

𝑒௔௧𝑓(𝑡) 𝐹(𝑠 − 𝑎) 

𝑓ᇱ(𝑡) 𝑠𝐹(𝑠) − 𝑓(0) 

𝑓ᇱᇱ(𝑡) 𝑠ଶ𝐹(𝑠) − 𝑠𝑓(0) − 𝑓ᇱ(0) 

𝑓(௡)(𝑡) 𝑠௡𝐹(𝑠) − 𝑠௡ିଵ𝑓(0) − ⋯ − 𝑓(௡ିଵ)(0) 

න 𝑓(𝜏)
௧

଴

𝑑𝜏 
𝐹(𝑠)

𝑠
 

𝐻(𝑡 − 𝑎),   𝑎 > 0   
𝑒ି௔௦

𝑠
 

𝑓(𝑡 − 𝑎)𝐻(𝑡 − 𝑎),   𝑎 > 0 𝑒ି௔௦𝐹(𝑠) 

𝑓(𝑡)𝐻(𝑡 − 𝑎),   𝑎 > 0 𝑒ି௔௦𝐿[𝑓(𝑡 + 𝑎)] 

𝑓(𝑡)𝛿(𝑡 − 𝑎),   𝑎 > 0 𝑓(𝑎)𝑒ି௔௦ 

𝑓 ∗ 𝑔 𝐹(𝑠)𝐺(𝑠) 

Legendre polynomial 𝑃௡(𝑥) =
ଵ

ଶ೙௡!

ௗ೙

ௗ௫೙
(𝑥ଶ − 1)௡ 

𝑓(𝑥) =
௔బ

ଶ
+ ∑ ቀ𝑎௡ cos

௡గ௫

௅
+ 𝑏௡ sin

௡గ௫

௅
ቁஶ

ଵ ,   𝑎௡ =
ଵ

௅
∫ 𝑓(𝑥) cos

௡గ௫

௅

௅

ି௅
𝑑𝑥, 𝑏௡ =

ଵ

௅
∫ 𝑓(𝑥) sin

௡గ௫

௅

௅

ି௅
𝑑𝑥            

ℱ[𝑓(𝑥)] = 𝑓መ(𝜔) = න 𝑓(𝑥)𝑒ି௜௫ఠ𝑑𝑥
ஶ

ିஶ

,    ℱିଵ[𝑔(𝜔)] = 𝑔ු(𝑥) =
1

2𝜋
න 𝑔(𝜔)𝑒௜௫

ஶ

ିஶ

𝑑𝜔 

ℱ[𝑎𝑓 + 𝑏𝑔] = 𝑎ℱ[𝑓] + 𝑏ℱ[𝑔],    ℱ[𝑓ᇱ(𝑥)] = 𝑖𝜔ℱ[𝑓] 

න 𝑥 cos(𝑎𝑥) 𝑑𝑥 =
cos 𝑎𝑥

𝑎ଶ
+

𝑥 cos 𝑎𝑥

𝑎ଶ
+ 𝐶,      න 𝑥 sin(𝑎𝑥) 𝑑𝑥 =

sin(𝑎𝑥)

𝑎ଶ
−

𝑥 sin(𝑎𝑥)

𝑎
+ 𝐶  (𝑎 ≠ 0) 


