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import numpy as np

# Three-Layer Perceptron for XOR Problem

class ThreelLayerPerceptron: : i :
def __init {self,ilngutH51:e=2. hidden_size=4, output_size=1):
# Iaitlalize weights and blases
self.Nl = np.randen.randn(ioput_size, hidden_size)

self.bl = np.zeros(hidden_size) ;
self.W2 = np.random.randn{hidden_size, output_size)
self.b2 = np.zeros(output_size)

def sigmoid(self, x):
# Activation function
return 1 / (1 + np.exp(-x))

def sigmoid derivative(self, x):

Inpu’[ 1 retorn x * (1 - x)
ef forward(self, X):
def f d(self, X)
# Forward pass
Output self.z1 = np.dot(X, self.Wl) + self.bl
E}. self.al = self.sigwoid(self.z1l) # Hidden layer activation
self.22 = np.dot(self.al, self.W2) + self.b2 e
XOR Result self.a2 = self.sigmoid(self.z2) # Output layer activation
return self.a2
def backward(self, X, y, output, learning_rate=08.1):
|I"IpLIT.2 # Backpropagation . =

self.output_error

| y - output
self.output_delta

self.output_error + self.sigmoid_derivative(output)

self.hidden_error = np.dot(self.output_delta, self.W2.T) )
self.hidden_delta = self.hidden_error + self.sigmoid_derivative(self.al)

# Update weights and biases :
) self.N2 += np.dot(self.al.T, self.output_delta) * learning_rate
A self.b2 += np.sum(self.output_delta, axis=@) * learning_rate
self.Hl += np.dot(X.T, sel .h1dden_ﬁelta] + learning_rate
self.bl += np.sum self.hidden_delta, axis=0) * learning_rate

# Training the Perceptron for XOR
X = np,arrayglEﬂ; ﬂ{illﬂ. 11, [1. o], [1, 1]1])

y = np.array([[8], . [1]1, [8]])
model = ThreeLayerPerceptron()

# Training loop omitted for brevity...
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FiE (Intermediate Layer)

e wl w2 b
ml 0.5 0.5 -0.2
m2 0.5 -0.5 0.7
A& (Output Layer)
= wl w2 b
y 0.5 0.5 -0.6

-0.6
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def three_layer_perceptron(X, Y, WM, BM, WY, BY, NC, NM, NI):

M= [[0] x NM for _ in range(NC)] # FE./—FDEH
i -

for out in range(NC):
ytemp = BY
for mid in range(NM):

mtemp += WM[mid] [jin] * X[out] [jin]

if mtemp > 0:
$ (m1,

mtemp = BM[mid] [Step 1]

for jin in range(NI): AFHEX) L EH(WM) -
N1 7 A(BM)D5H[E/—F

m2) @@%qﬁgu

—_— Mlout] [mid] = 1
else:
M[out] [mid] = 0
ytemp += WY[mid] * M[out] [mid]
it ytemp > 0: [Step 2]
Yloutl =1 FE/—FDERM) &
. else: _I EH(WY) N1T7Z(BY)H'S
Y[out] = @ A A(Y) ERE,
J
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SYTHON mtemp = BM mld] \ / \\7

CODE for jin in range(NI):
mtemp += WM [mid] []1n] x X[out] [jin]
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if (mtemp > 0): 1T
Mlout] [mid] =1
else:
Mlout] [mid] = © B O

- Ec% M[out][mid] DT%E!
HEDDANINZ—=>(out)ENENICH LT, 200/ —F
(mid) OFXIRRE (0H°1) Z=—BFFREFT S52°RTThcY,
cNDRDENBAD TFTcBAT) B,

0 mtemp
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(1.m10E] (2.m2 D5t ]
1x05+0x05-0.2=0.3 1x(-0.5)+0x(-0.5) +0.7=0.2
x1 wl x2 w2 b x1 wl X2 w2

r}> 0.3>07%3?MDT, . 0.2>07%MDT,
ml=1 (FX) m2 =1 (3%X)

A5l M D DNE—2DFERIT[1,1] €853, TTDAN[1, 0] DS,
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Math GE) wl(y)
y =ml X wl(y)+m2Xxw2(y) + b(y) @—’
GE? w2(y)
Code (EIFCEE L=/ — FOES)
ytemp = BY (BHh/—FADEH)

for mid in range(NM):
ytemp = ytemp + M[out][mid] * WY[mid]
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Yo EEZfRE | #G72R9%E (AND, OR, NAND) | 3JE#H:R9%E (XOR, [FfE(EQ))
d—FiBE 1ERPED )L —T 4018 FEES M Z7 U 7=2ER[E 0D
(Python) (ytempDFtHEDH) JL—"7H0LIE (mtemp - ytemp)
EMORAS 4
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