
Task: 
a) Show that the derivative for the hyperbolic tangent sigmoid: 

 
is 1-a2 
b) Write the backpropagation rule for the hyperbolic sigmoid transfer function 
 
Solution: 
 
a) The goal of this exercise is to show that there is a convenient way for computing the derivative of 
the hyperbolic tangent sigmoid similarly to the sigmoid function where the derivative was a(1-a), 
a=f(n). 

 

 
b) for output neurons: 

 

 
for hidden neurons: 

nn

nn

ee
eea

−

−

+
−

=

( ) ( )

( ) ( ) ( )

( ) 2
2

2

2

22

2

2

1
)(

1

)(
)(

)(
))1(()()1(

)(
)'()(')(

a
ee
ee

ee
eeee

ee
eeeeeeee

ee
eeeeeeee

ee
ee

nn
nf

nn

nn

nn

nnnn

nn

nnnnnnnn

nn

nnnnnnnn

nn

nn

−=
+
−

−=

=
+

−−+
=

+
−+−−+−−

=

=
+

+−−+−
=








+
−

∂
∂

=
∂

∂

−

−

−

−−

−

−−−−

−

−−−−

−

−

nn

nn

ee
eeanf

−

−

+
−

==)(

( ) ( ) ( ) )1( 2ζζζζζζζδ iiiiiii oodnetfod −⋅−=′⋅−=

( ) ζ

ζ

ζζζ

ζ

ζζ ηδη jiiijiji ooodow ⋅−⋅−⋅=⋅⋅=∆ ∑∑ )1( 2

ζξζξζ δδδ i
i

jiji
i

jijj wownetf ⋅⋅−=⋅⋅⋅= ∑∑ )1()( 2'


