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Math 301 Formulas 
 

  
Laplace Transform Orthogonal expansions coefficients 

  
  L{1} = s −1  Fourier-Bessel coefficients: 

For 0)( =bJ in λ , 
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  L{t n } = n! / s n+1  
  L{e at } = (s − a) −1  

  L{sin kt} = k ( s 2 + k 2 ) −1 

  L{cos kt} = s (s 2 + k 2 ) −1  
For , 0)()( ' =+ bJbbhJ iniin λλλ
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Fourier coefficients:

  L{sinh kt } = k ( s 2 − k 2 ) −1  

  L{cosh kt} = s ( s 2 − k 2 ) −1  
 
  L{ f ( t )} = F (s ) 

  L{e at f ( t )} = F (s − a)  

  L{ f ( t − a )U ( t − a)} = e − as F( s )  
)}({)}()({ atfeatUtf as +=− − LL  

  L{t n f ( t )} = ( −1) n F ( n ) (s ) 

    

L{ f ( n ) ( t )} = s n F ( s ) − s n−1 f (0 ) −

s n− 2 ′ f (0 ) − L − f ( n−1 ) ( 0)
 

 

f ∗ g = f (τ )g (t − τ )dτ
0

t

∫  

  L{ f ∗ g} = L{ f }L{g} 

  
L f (τ )dτ
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= F ( s ) / s  

  
L{ f ( t )} =

1
1 − e − sT e − st f ( t )dt
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∫ , Period  T. 
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ππ 22 sincos  
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Fourier-Legendre coefficients 
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Bessel and Legendre Equations 

0)( 222 =−+′+′′ yxyxyx ν  
(1 − x 2 ) ′ ′ y − 2 x ′ y + n( n + 1) y = 0 

( ) )()( 1 xJxxJx n
n

n
n

−=
′  

( ) )()( 1 xJxxJx n
n

n
n

+
− −=

′  

1)(0 =xP , xxP =)(1 , )13(
2
1)( 2

2 −= xxP , 

)35(
2
1)( 3

3 xxxP −= , 

)33035(
8
1)( 24

4 +−= xxxP  

 


