
高级程序设计
---Python与深度学习
9.感知机与神经网络

9. Perception & neural network
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实现逻辑运算

•\*+,]^_XY:`abcde?
•fg@AND gateD:hijkI;ijlImnhijkop1:q
rjl1Istjl0?
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感知机的局限性
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神经网络
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import numpy as np
def step_function(x):

if x > 0:
return 1

else:
return 0

�=�� x �i��1�4�n
����� NumPy ��
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step_function(np.array([-1.0, 1.0, 2.0]))
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array([0.26894142, 0.73105858, 0.88079708])
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X = np.array([1.0, 0.5])
W1 = np.array([[0.1, 0.3, 0.5], 

[0.2, 0.4, 0.6]])
B1 = np.array([0.1, 0.2, 0.3])
A1 = np.dot(X, W1) + B1
print(X.shape)
print(W1.shape)
print(B1.shape)
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X = np.array([1.0, 0.5])
W1 = np.array([[0.1, 0.3, 0.5], 

[0.2, 0.4, 0.6]])
B1 = np.array([0.1, 0.2, 0.3])
A1 = np.dot(X, W1) + B1
Z1 = sigmoid(A1)
print(A1)
print(Z1)
[0.3 0.7 1.1]
[0.57444252 0.66818777 0.75026011]
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W2 = np.array([[0.1, 0.4], 
[0.2, 0.5], 
[0.3, 0.6]])

B2 = np.array([0.1, 0.2])

A2 = np.dot(Z1, W2) + B2

Z2 = sigmoid(A2)
print(A1)
print(Z2)

[0.51615984 1.21402696] 
[0.62624937 0.7710107 ]
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神经网络的实现
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def identity_function(x):
return x

W3 = np.array([[0.1, 0.3], [0.2, 0.4]])
B3 = np.array([0.1, 0.2])
A3 = np.dot(Z2, W3) + B3
Y = identity_function(A3)
print(Y)

¬] identity_function() ®�r¯°_,±
t®�0s4�²"³_´�c)./®�F
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前向传播(forward propagation)代码小结

11/28/22 33

¬] init_network() M forward() ®�
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输出层的设计
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•-./0�¤\6�ÌdeOÍÎdeÏIÐQÑÒÓÔÕÖ×Ø
jl�:»¼ª«?
•iÑÒÓSÔÕ¤¥nÖ�()S×ØÙ¤¥mn sigmoid ()S!ØÙ
¤¥n softmax()B

´�cµ� n B$%&4¶�  k B$%&)´�· 𝑦𝑘F
$%de¸´�·¹º)$%&»¼½)¾¿³_}¿À¥F

• ´�= 0.0 ~ 1.0 ÁÂ)1�F
• ´�·)ÃM_ 1F
• bÄÅÆ

softmax®�
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softmax函数的实现
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a = np.array([0.3, 2.9, 4.0])
exp_a = np.exp(a)               # !"#"

sum_exp_a = np.sum(exp_a)       # !"#"$%

y = exp_a / sum_exp_a
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softmax函数的实现
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def softmax(a):
exp_a = np.exp(a)
return exp_a / np.sum(exp_a)

37) softmax®�)1@ÇÈÉÊ4�Tª�Ë(Ì�xy
• ÍaÎÏº)ÐÑ4Ò�®�ª��·Ó�)xyF
• AÔ¤4𝑒100tÕ2.69e+434𝑒1000)À¥ÌÖ×�Ba�>Øº)infF
• ¤¥TAÙÚº·ÁÂÛÜÝ?ª�4À¥Ì�@,nÊ¬0)ÞßF

RuntimeWarning: invalid value encountered in true_divide
This is separate from the ipykernel package so we can 
avoid doing imports until

array([nan, nan, nan])

首
都
师
范
大
学
交
叉
科
学
研
究
院
李
冰

首
都
师
范
大
学
交
叉
科
学
研
究
院
李
冰

首
都
师
范
大
学
交
叉
科
学
研
究
院
李
冰



softmax函数的实现
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def softmax(a):
exp_a = np.exp(a - np.max(a)) # &'()
return exp_a / np.sum(exp_a)
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输出神经元的数量
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神经网络中的“Hello world”
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神经网络中的“Hello world”
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获取数据集
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获取数据集
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image = train_images[0]
label = train_labels[0]

import numpy as np
import matplotlib.pyplot as plt

print(image.shape)
plt.imshow(image, cmap=plt.cm.gray)
plt.show()

print(type(train_images),train_images.shape) <class ‘numpy.ndarray‘> (60000, 28, 28)

print(label) 
print(type(image))

5 <class 'numpy.ndarray'>

(28, 28)
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神经网络的推理
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def init_network():
with open("demo_code/mnist_weight.pkl", 'rb') as f:

network = pickle.load(f)
return network

def predict(network, x):
W1, W2, W3 = network['W1'], network['W2'], network['W3']
b1, b2, b3 = network['b1'], network['b2'], network['b3']
a1 = np.dot(x, W1) + b1
z1 = sigmoid(a1)
a2 = np.dot(z1, W2) + b2
z2 = sigmoid(a2)
a3 = np.dot(z2, W3) + b3
y = softmax(a3)
return y

$%de)´àc� 784 B$%&ráâ[ãä 28 å 28 = 784s4´�c� 10 B$%
&r�æ 0 ~94µ 10 B¾¿sFçè4AB$%de� 2 Béêc4  1 Béêc�
50 B$%&4  2 Béêc� 100 B$%&F

首
都
师
范
大
学
交
叉
科
学
研
究
院
李
冰

首
都
师
范
大
学
交
叉
科
学
研
究
院
李
冰

首
都
师
范
大
学
交
叉
科
学
研
究
院
李
冰



神经网络的推理
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def get_data():
(train_images, train_labels), (test_images, test_labels) = load_mnist()
return test_images, test_labels
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神经网络的推理
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def get_data():
(train_images, train_labels), (test_images, test_labels) = load_mnist()
return test_images, test_labels

áâëìí
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神经网络的推理
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def get_data():
(train_images, train_labels), (test_images, test_labels) = load_mnist()
return test_images, test_labels
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批处理(Batch)
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小结
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