


ReLU -> Rectified

BACK PROPAGATION
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L-Layer Neural Network
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initialize parameters :

-> contains the dimensions of each layer in the network

def init-param (layer-dims) :

parameters = [3

for 2 in range (1
,
1) :

parameters ['W' + str(l)) = np - random randn (leyer-dims[2) , layer-dims [l-1])*
0

.
&1

parameters ['b' + str(l)] =
mp .

zeros (Llayer-dims[e] ,
11)

return parameters



forward propagation

1. Linear forward =We + bTe
whereA

2. Activation forward

A : activations from prev layer or input

def linear-forward (A
,
W

,
b) : W : numpy array of shope (ncurrent

, Uprev)
:b numpy array of shape (ncurrent ,

1)I z = mp -
dat (W , A) + b Z : input of the activation function

G
came = (A

,
W

,
b) Cache : for backward pass store A

, W
,
b

return E
,

cache

gether def linear-activation-forward (A-prev
,

W
,
b

,
activation) :

if activation == 'sigmoid' :

Z
,

linear-cache = linear-forward (A-prev ,
W

,
b)

A
, activation-cache = sigmoid(z)

elif activation == 'relu' :

Z
, linear-cache-linear-forward (A-prev ,

W
, b)

A
, activation-cache = relu(t)

Cache = (linear-cache
,

activation cachel

return A
, cache

def L
- model-forward (X

,
parameters) :

L = len (parameters) /12

caches = []

A = X

for 1 in range (1
,
7) :

I A
-prev = A

A ,
cache = linear-activation

- forward (A-prev
,

parameters['W' + str(2)]
,

" Parameters ['b' + str(e)]
,

Irein)
I

I
caches

, append (cachel

Al
,

Cache = linear-activation-forward (A
, parameters ['W' + str(L)]

,

Parometers[b1 + str(2)] , 'Sigmoid')
caches

, append (coche)

return AL
,
caches



Cost Function

Cross entropy cast J = - Tylog(a[4()) + 1 - y(i) log()- a[x(i))]

def compute-cast (AL
,
Y) :

m = Y
. Snape[1]

cost = (1/m) *
np.

dat (Y
, mplog(AL) .

T) + up .
dat(4-Y)

, up - log(1-AL) .T)

cost = np. Squeeze (cost)

assert (cost
. shape == ())

return cost

Backward Propagation Module

1. Linear Backward

2. Activation Backward

For layer I
,

linear forward :
T1)

= WTRX + b51] followed by an activation

Linear
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def linear-backward (dz
,

cache) :

A-prev ,
W

,
b = eache

m = A-prev . Shape[1]

aW = (1/m) *
np .

det (dz
, A - prev .

T)

db = (/m) *
np .

sum(dz
,

exis = 1
, keepdims = True)

dA-prev = mp-dot (W .
T

,
diz)

return dW
, db

,
dA

- prev

def linear-activation-backward (dA
,

cache
,

ectivation) : + dzte) = dAte * g'(zte])

linear-cache
,
activation-cache = cache

if activation == 'relu' :

dz = relu-backward (dA
,

activation-cache)

elif activation == 'Sigmaid' :

dz = sigmoid-backward (dA
,
activation -

cachel

dA
-prev ,

dW
,
db = linear-backward (az

,
linear-cache)

return dA-prev ,
dW

,
db

-- Model Backward

Linear ReLL Linear Sigmaid

=
+ = E·

repeat L-1 times

dAL = -(np.

divide (Y
,
Al)-updivide(1-Y

, 1-ALL) => da El-



def L-model-backward (AL
,

Y
,

caches) :

grads = E3
- = len (caches) #num of layers
m = AL . Shape[1]

Y = Y reshape (AL
. Shape)

#Initialize backprop

dAl = -(np-divide(Y
,
Al)-up -

divide (1-Y
,
1-AL))

current-cache = caches [L-1) # last layer

grads ['dA' + str(2-1)]
, grads ['dW' + str(t)]

, grads ['db1 + str(4]

= linear-activation-backward (dAL
,

current-cache
, 'Sigmaid')

for 1 in reversed (range (2-1)) :

current-cache = eaches [12

dA-prev-temp ,
dW-temp , db-temp

=> linear activation-backward /grads['dA' + str(1+ 1)] ,
current-cache

,
activation = 'relu)

grads['dA' + str(e)] = dA
-prev-temp

grads ['dW' + str(l+ 1)] = dW-temp

grads ['db' + str(e+ 1)] = db-temp

return grads

Update parameters

Wie = Niel - < dUte]
where a learning rate

ble) = piej - < abtel

def update - parameters (parameters , grads , learning-rate) :

L = len (parameters) /1 2

for 1 in range (L) :

Parameters ['W' + str(e+ 1)] = parameters ['W' + str(e+ 1)]
- learning-rate

*
grads ['dW' + str(e+ 1)]

Parameters ['b' + str(e+ 1)] = parameters ['b' + str(e+ 1)]
- learning-rate

*
grads ['db' + str(l+ 1)]

return parameters




