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class Relu:
def __init__(self):
self.mem = {}

def forward(self, x):
self.mem['x'] =
return np.where(x > 0, x, np.zeros_like(x))

def backward(self, grad_y):

e

grad_y: same shape as T
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def compute_loss(self, log_prob, labels):
o
log_prob is the predicted probabilities
labels is the ground truth
Please return the loss
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def forward(self, x):

i

z is the input features
Please return the predicted probabilities of x

e

—/ mLp

k% FFN --> RELU --> FFN --> Softmaz'''
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def backward(self, label):

i

label is the ground truth
Please compute the gradients of self.W1 and self.We
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def update(self):

e

Please update self.W1 and self.W2
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class Relu:

def __init__(self):
self.mem = {}

def forward(self, x):
self.mem['x'] = x
return np.where(x > 0, x,
< np.zeros_like(x))

def backward(self, grad_y):

e

grad_y: same shape as T
[N
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HTFEHERERNZREFEHAN 2 BEXTF 0 class Relu:
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def backward(self, grad_y):
fr

Fh

grad_y: same shape as T
[

grad_y, x>0

return—d—ax rad_y =
~ a0, 2 <0

FELE HABINT:

return np.where(self.mem['x'] > 0, grad_y, np.zeros_like(grad_y))
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def compute_loss(self, log_prob, labels):

log_prob is the predicted probabilities
labels is the ground truth
Please return the loss

# todo "'
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log_prob NiZRHBHENBEET log iTER
y, {BRTE labdipynb BLZMHLREHLET
log iTEH] preay, XBEBEHSITE log(9)
B log(y:) HA-FZERTEfFHERRHMEITTE T

?ﬁ*ﬁ%ﬁﬁ?gﬁ{{self .log_value T °

labels|y *uself.log_valueuog(g) zEE one-hot fﬁﬁg
B, FARDE R/, H51%], RI|BARE
KANBAEERF, AR axis-1o E
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def compute_loss(self, log_prob, labels):

log_prob is the predicted probabilities
labels is the ground truth
Please return the loss

— A A + L2 N
return - np.sum(labels * self.log_value,
< axis=1).mean(0) + self.lambdal *

< mnp.linalg.norm(self.W1) +

< self.lambdal *

< mnp.linalg.norm(self.W2)
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np.concatenate ((x.reshape(x.shape[0], -1),
— np.ones((x.shape[0], 1))), axis=1)

T:E Matmul . backward E"Jii*¥¢ﬂl/i%§u
x: shape(d, N), Fﬁu*ﬁ%ﬁiiﬁﬁ%giﬁﬁ'ﬁ
=

def forward(self, x):

T is the input features
Please return the predicted
— probabilities of =

- & MLP %A FFN -->

< RELU --> FFN --> Softmaz'''
# ==========
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T:E Softmax.forward Eﬁ;I**EF_ILy\EiIJ x: shape(N, def forward(self, x):
‘IH:E:‘L&? SOftmaX *;E{lﬁﬁu Z;EEEE% m”i,s the input features
E@;Eo Please return the predicted

— probabilities of =
Big FXFMESMATAERER T, AFEA
Blers10g, log REITER R A2 AEIRT
1€, B2 % labd.ipynb RIFEEREIEHE -
ﬁﬂ'ﬁ?ﬁ%, &m{%*ﬁ%ﬁgself log.backward, ¥
1Eiii§ﬁ%§ﬁﬂﬁ]ﬁﬁﬂself log.forward iﬁh;ﬂﬁ : -1), np.ones((x.shape[0], 1)))
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HELU -=> FF[V -=> Softmaz''"’

np.concatenate ((x.reshape(x.shape[0],

self.mul_h1l.forward(self.Wi, y)
self.relu.forward(y)
self.mul_h2.forward(self.W2, y).T
self.softmax.forward(y)

rint (y)
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def backward(self, label):

i

label is the ground truth
Please compute the gradients of self.W1
— and self.We

o
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MAZEEETE Softmax REEBEEEEE
_-Fo

Matmul . backward i@_ IEI E’\J%% y\]return grad_x, grad_W,
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def backward(self, label):

label is the ground truth
Please compute the gradients of self.W1
— and self.We

# todo ' 'AhA LAl
—

temp = self.log.backward(-label)
temp = self.softmax.backward(temp).T
temp, self.gradient2 =

< self.mul_h2.backward(temp)

temp = self.relu.backward(temp)
temp, self.gradientl =

< self.mul_h1l.backward(temp)
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E?ﬁ%ﬁﬂ%%ﬁﬁﬁﬁﬁﬂﬂmv KEE’LE L2 def update(self):
EMTEEE, AT Wy Afl, W, FEE.

Please update self.W1 and self.We

o

Wit R W W9 0 47 BIITER, Ir R
71 learning rate, B3 &E,

self.Wil -= (self.gradientl + 2 *

(4,9) < self.lambdal * self.Wl /
dL2 _ 2)\1W1 < mnp.linalg.norm(self.W1)) * self.lr
(Lj) - self.W2 -= (self.gradient2 + 2 *
dWl ”WlH <> self.lambdal * self.W2 /

< np.linalg.norm(self.W2)) * self.lr

W1=W1—<

dloss n dL2 o
aw, aw, "
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