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Here, we call )()( xf n−  the n-th integral function (-n-th derived function). 

 

The nature of )()( xf i−  is as follows: 
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∫∫ −
+








−

=
−

−− x

x

x

x

x

x
dt

at
tf

at
tfdt

at
tf

0
0

0
2

)1()1()0(

)(
)()()(

 

∫ −
+

−
=

−− x
x

dt
at

tf
ax
xf

0 2

)1()1(

)(
)()(

 

∫∫ −
+













−
=

−

−−− x
x

x

x

x
x

dt
at

tf
at

tfdt
at

tf
0

0
0 3

)2(

2

)2(

2

)1(

)(
)(2

)(
)(

)(
)(

 

∫ −
+

−
=

−− x
x

dt
at

tf
ax

xf
0 3

)2(

2

)2(

)(
)(2

)(
)(

 

When i  satisfies the condition ni≦<0 , 
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Adding all expressions when ni ,...,3,2,1= , we get 

∫∑∫ +

−

=

−

−
+

−
−=

−
x
x n

nn

i
i

ix
x

dt
at

tfn
ax

xfidt
at
tf

00 1

)(

1

)()0(

)(
)(!

)(
)()!1()(

 

 

When ∞→n , 0
)(

)(!
0 1

)(
→

−∫ +

−x
x n

n
dt

at
tfn  

Hence, ∑∫
∞

=

−

−
−=

− 1

)()0(

)(
)()!1()(

0 n
n

nx
x ax

xfndt
at
tf

 

Since the variable is a real number, we obtain the expression
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than the integral expression obtained when using a complex number. 

 



Example calculation 
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When x≦1 , the condition 0>ε is satisfied, which is sufficiently small for the condition Nn > , and we obtain 
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