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pip --version
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I pip install tensorflow
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v O[O A, txt Tt MM, py 2 M, vsZEE AH Z, vs AE MX|{0f SHCpTH?
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import tensorflow as tf
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Zz — A]_Wz + b2

Z2 = [0.646, 0.690] @ [[0.7], [0.8]] + [0.9]
Z2 =104522 + 0.552] + [0.9] = [1.0042] + [0.9]

[0.870]
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o

0]
y = sigmoid(1.9042)
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= [1.9042]

Of 7|7 K| et



5. MLP =A10 2 FO{ET| o omnt: 7127 Aay  ONECLICKA

v 0|52k d N 2Xe| XHo| S HIYS 2, Z7 7lSX|et WS E0ofLr HE
ofl OF & X| LtEtLH= 7|1= 71 Alhol= P8 7127] : Gradient

AMIt 15 E3EF0| 2%} e A

—_ 5 — N e
E,=y—-Yy 6, =E, ©a'(y)
y uT| e 2olg B o 24234
9 CENEE o'(§) N120|E 40| O|& gt
E, s250| off ¥ 5, B0 UEr Y
2HE 2 ALSTo) o[ Holl ZHEroh WS AFESHRUC. %i%-gl_bl_zoél_” Eiﬁg_ﬂgﬂ =
— — o

0|22 E8)A 7|27| 2t YECh 2470 YOILE Of WSO 2 BBH=X| & £ YLt /



5. MLP =A1Q 2 BO|E7| 2 amnt: 7127 74k

ONECLICK Al

v XI& Soll M7t X}
SMI} 1CHH|. S X0| QX WEL A

Er=y-Y o 7| 7HR| ict

E2 = [1] - [0.870] = [0.130]

6, =E, ©ad'(p)

o'(x) = a(x) * (1 - o(x)) O|E=, ¢'(0.870) = 0.870 * (1-0.870) = 0.113
62 = [0.130] * [0.113] = [0.0147]
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E1 = [0.0147] @ [[0.7, 0.8]] = [0.0103, 0.0118]

61 =E; O0c'(41)

o0'(A1) =

[0.646%(1-0.646), 0.690*(1-0.690)] = [0.229, 0.214]

61 = [0.0103, 0.0118] * [0.229, 0.214] = [0.0024, 0.0025]
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Wz,new — WZ,Old + TI(AI(SZ) 4 ol ITi |
J|77H K| 2C

2OHO|E & = 0.1 * [[0.646], [0.690]] @ [0.0147] = [[0.00095], [0.00101]] @ = #zz4
W2_new = [[0.7], [0.8]] + [[0.00095], [0.00101]] = [[0.70095], [0.80101]]

bz,new — bz,old T 1 z 52

2OOE & = 0.1 * [0.0147] = [0.00147]
b2_new = [0.9] [0.00147] = [0.90147]
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Wl,new — Wl,old T TI(XT51) 1 3

Of 7|77k K| 2t}
AHIO|E & = 0.1 * [[1], [0]] @ [0.0024, 0.0025] = [[0.00024, 0.00025], [0, 0]
W1 _new = [[0.1, 0.2], [0.3, 0.4]] + [[0.00024, 0.00025], [0, 0]] = [[0.10024, 0.20025], [0.3, 0.4]]

bl,new — bl,old +7 z 51

AH0|E & = 0.1 * [0.0024, 0.0025] = [0.00024, 0.00025]

b1_new = [0.5, 0.6] + [0.00024, 0.00025] = [0.50024, 0.60025] /
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input_size v 8, =8 5 €a° oi2t0|g Fe
hidden size

output size = v H|44™ XOR HIA=Z2 2[¢t HO|H Al
learning rate . skl

epochs = 18668

d,

J.array(

y.array([[8],
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p.random.
. random.
y . random.
n.random.

igmoid(x):

return 1 /

randn{input size, hidden size)
randn{hidden size)
randn{hidden size, output size)
randn{output size)

(1 + np.exp(-x))

igmoid derivatiue{x}:

return x *

(1 - x)
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or epoch in range(epochs): v S2U=E =8=E KNI E
i,
hidden output = np.dot(X, W1} + bl
hidden activation = sigmoid(hidden_ output) v @.x.jﬂf 1E|_|'7:”E %E!% 2Xl',
71=7] At

output output = np.dot{hidden_activation, W2) + b2
predicted output = sigmoid(output output)

error_output = y - predicted output
delta output = error_output * sigmoid derivative(predicted output)




6. Numpy=Z MLP t215}7| ONECLICK Al

error_hidden = np.dot(delta output, W2.T) A Ak
delta hidden = error_hidden * sigmoid derivative(hidden_ activation)

W2 += np.dot(hidden activation.T, delta output) * learning rate
2 += np.sum(delta output, axis=8) * learning_rate
+= np.dot(X.T, delta hidden) * learning rate v’ Epoch THE2 gt=
+= np.sum(delta hidden, axis=8) * learning_rate

it epoch % 1688 == @:
loss = np.mean(np.abs(error_output))
print(f"Epoch: {epoch}, Loss: {loss
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print{™}

hidden output fimal = np.dot(X, Wl1) + b1l
hidden activation final = sigmoid(hidden output final)
predicted final = sigmoid(np.dot({hidden activation final, W2) + b2)

, predicted_final.round())
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