
Solutions to Tutorial3 Question 2

Calculate backprop equations:

• Network architecture:

z = Wx

h = ReLU(z)

y = v>h

E =
1

2
(y − t)2

• Solution:

Backprop equations in scalar form with indices:

E = 1

y = E(y − t)

hi = y
∂y

∂hi
= yvi

zi = hi
∂hi
∂zi

= hiI(zi > 0)

xi =
∑
j

zj
∂zj
∂xi

=
∑
j

zjwji

wij = zi
∂zi
∂wij

= zixj

Then we write them in vectorized form:

E = 1

y = E(y − t)

h = y
∂y

∂h
= yv

z = h ◦ ∂h
∂z

= h ◦ I(z > 0)

x = W>z

W = zx>

where I(x > 0) =

{
1, if x > 0

0, otherwise
, and ◦ denotes hadamard product (elemenetwise multipli-

cation).
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