
Quiz 3: Neural Networks (part 2) — Answer Key

E190BO Instructor copy

x̄ linear ReLU linear SE loss J
z̄(1) ā(1) ŷ

R1×3 R1×3 R1×3 R R

(a) Forward prop.

z̄(1) = x̄W (1) + b̄(1) =
[︂
1 1 −1

]︂ ⎡⎢⎣1 0 0
0 1 0
0 0 1

⎤⎥⎦ +
[︂
0 0 0

]︂
=

[︂
1 1 −1

]︂

ā(1) = ReLU(z̄(1)) =
[︂
1 1 0

]︂

ŷ = ā(1)W (2) + b(2) =
[︂
1 1 0

]︂ ⎡⎢⎣ 1
1
−1

⎤⎥⎦ + 0 = 2

J = (y − ŷ)2 = (3− 2)2 = 1

(b) Backprop.

∂J

∂ŷ
= ∂

∂ŷ

{︂
(y − ŷ)2

}︂
= −2(y − ŷ) = −2(3− 2) = −2

∂J

∂ā(1) = ∂J

∂ŷ
W (2)T = −2

[︂
1 1 −1

]︂
=

[︂
−2 −2 2

]︂

∂J

∂z̄(1) =
[︂
−2 −2 0

]︂
← only keep elements where z̄(1) > 0

∂J

∂W (1) = x̄T ∂J

∂z̄(1) =

⎡⎢⎣ 1
1
−1

⎤⎥⎦ [︂
−2 −2 0

]︂
=

⎡⎢⎣−2 −2 0
−2 −2 0
2 2 0

⎤⎥⎦
∂J

∂b̄(1) = ∂J

∂z̄(1) =
[︂
−2 −2 0

]︂


