
Let f ′j(aj) = (fj(aj1), fj(aj2), fj(aj3), ..., fj(ajN )) and dj =
∂Eo
∂aj

for j = 1, 2, 3, ..., N .

∂Eo
∂Wj

= ∂Eo
∂aj

∂aj
∂Wj

= ∂Eo
∂aj

oT
j−1 = djo

T
j−1 for j = 1, 2, 3, ..., N

∂Eo
∂bj

= ∂Eo
∂aj

∂aj
∂bj

= ∂Eo
∂aj

= dj for j = 1, 2, 3, ..., N

∂Eo
∂aN

= (o− oN) ◦ (−f ′N(aN))

dN = (oN − o) ◦ f ′N(aN)

For j < N :

∂Eo
∂aj

= ∂Eo
∂aj+1

· ∂aj+1

∂aj
= dj+1 ·

∂aj+1

∂aj

∂Eo
∂aj

=
∑
k

dj+1k(
∂

∂aj

∑
l

Wj+1lkojl)

dj = (W T
j+1dj+1) ◦ f ′j(aj)


