
Autograd



Two layers Network

Z1 = X * W1

A1 = ReLu(Z1)

Z2 = A1 * W2

A2 = softmax(Z2)

Linear SoftmaxReLuLinear Loss

X ∈ R100x10

L = crossEntropy(A4, y)

Z1 ∈ R100*5 A1 ∈ R100*5 Z2 ∈ R100*3 A2 ∈ R100*3 L ∈ R

W1 ∈ R10*5

W2 ∈ R5*3

Parameters

Input

X ∈ R100*10

y ∈ R100

Forward
Z1 = X * W1

A1 = ReLu(Z1)

Z2 = A1 * W2

A2 = softmax(Z2)

L = crossEntropy(A2, y)

Backward

dZ2 = Z2 − one_hot(y)

dW2 =
AT

1 * dZ2

m
dA1 = dZ2 * WT

2

dZ1 = dA1 * Relu_derivative(A1)

dW1 =
XT * dZ1

m

Update

W2 = W2 − ηdW2

W1 = W1 − ηdW1

Have to have full copy of weights 
to backward.



Two layers Network

W1 ∈ R10*5

W2 ∈ R5*3

Parameters

Input

X ∈ R100*10

y ∈ R100

Forward
Z1 = X * W1

A1 = ReLu(Z1)

Z2 = A1 * W2

A2 = softmax(Z2)

L = crossEntropy(A2, y)

Backward

dZ2 = Z2 − one_hot(y)

dW2 =
AT

1 * dZ2

m
dA1 = dZ2 * WT

2

dZ1 = dA1 * Relu_derivative(A1)

dW1 =
XT * dZ1

m

Update

W2 = W2 − ηdW2

W1 = W1 − ηdW1

Have to have full copy of weights 
to backward.

Loss = model(input) loss.backward() optimizer.step()PyTorch
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How does backward do in 
PyTorch?



Autograd

How to autograd: 
1. Build computation graphs. 
2. Compute gradient via reverse-mode autodiff.



Autograd
x 2

x*2 1

x*2 + 1

y.tanh()

value(data = 3.0, grad = 0, op = ‘’, _prev= (), _backward = None)

value(data = 2.0, grad = 0, op = ‘’, _prev=(), _backward = None)

value(data = 3.0*2, grad = 0, op = ‘*’, _prev= (Node1, Node2) _backward = _backward)

value(data = 1, grad = 0, op = ‘’, _prev=(), _backward = None)

value(data = 3.0*2+1, grad = 0, op = ‘+’, _prev=(Node3, Node4)_backward = _backward)

value(data = 3.0*2+1, grad = 0, op = ‘tanh’, _prev= (Node5, ), _backward = _backward)
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When call backward by z.backward(), it will follow the nodes in the graph to compute gradient of each node.



Autograd


