
Given image x of size N ∗ N , convolution kernel w of size M ∗ M and
function f . Write python code with no libraries (or pseudocode) that:

a) calculates y = conv(x,w)

b) assuming you are also given function g = ∂f
∂y
, performs backward pass

to calculate ∂f
∂w

Solution:

a)

de f conv (x , w) :
w len = len (w)
y l en = len (x ) = w len + 1

y = [ ]
f o r i in range ( y l en ) :

row = [ ]
f o r j in range ( y l en ) :

stamp = 0
f o r m in range ( w len ) :

f o r n in range ( w len ) :
stamp += w[m] [ n ] * x [ i+m] [ j+n ]

row . append ( stamp )
y . append ( row )

re turn y

y = conv (x , w)

b)

w grad = conv (x , g (y ) )
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