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1. The Laplace transformation of the convolution. The generalized 
convolution F*(t) of F(t, t') is defined as follows: 

F*{t) = r F(t - f, f)dt'. 

In case F(t, t') = Fi(t)F2(t'), the function F*(t) is the ordinary convolu­
tion Fi * F2, or Faltung,1 of the two functions F\ and F2. 

Let L {F*(t)} denote the Laplace transform of F* with respect to /, 

er"F*(t)dt, 
o 

and let f(s) denote the iterated transform of F(t, /')> 

ƒ» 00 /» 00 

e-9i'dt' I e~stF{t, tf)dt. 
0 * 0 

It will be seen that 
(2) L{F*(t) } = ƒ ( * ) , 

which, in terms of the inverse Laplace transformation, implies that 

THEOREM. Let F(t, t') he an integr able function oft and t' in every finite 
rectangle O^tST, OSt'ST' and, for some real a, let e~«W) | p{t} t') | 
he hounded f or all t and t' ( / ^ 0 , t'^0). Then if R(s) >a, the integral 
L {F*(t)} is absolutely convergent and satisfies the equation (2). 

Under the conditions stated, the iterated integral in (1) exists if 
R(s) >a and is equal to the absolutely convergent double integral 

ƒƒ 
over the quadrant t^O, t'^0. However, the latter is equal to 
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