G PNE

BLSRMB{]% Python, HWEEEWHIHVIEFS . AANEHNEZEEZH Python 5. FFIR%LFELE
1B —To

Tensorflow
.—‘—- ,{:|: —l— o

$ pip install tensorflow
ERROR: Could not find a version that satisfies the requirement tensorflow

ERROR: No matching distribution found for tensorflow

$ type python
python is aliased to ~/usr/local/Cellar/python®3.9/3.9.1_6/bin/python3'’

SR Tensorflow 2 H#F Python 3.573.8. F{THME 3.9,

% type python3
python3 is /usr/bin/python3

% python3 -V
Python 3.8.2
ERFRELKERN python3 & 3.8.2 M. X Python MRAI N pip ZEEZWE)LIE o

% python3 -m pip -V
pip 21.0.1 from /Users/lzw/Library/Python/3.8/1ib/python/site-packages/pip (python 3.8)

IR pip FEIXE. AIFEH—T .zprofile XHE. IEFHFEX THHA shello .zprofile FiiH
é%%FZZEUE@.bash_profileo MA—1To

alias pip3=/Users/lzw/Library/Python/3.8/bin/pip3
X+, FAIH python3 F pip3 RET Tensorfloweo

% pip3 install tensorflow

Successfully installed absl-py-0.12.0 astunparse-1.6.3 cachetools-4.2.1 certifi-2020.12.5 chardet-4.0.0

ZRTRZE. BEEMNA—MBIT.

import temnsorflow as tf

mnist = tf.keras.datasets.mnist



(x_train, y_train), (x_test, y_test) = mnist.load_data()

X_train, x_test = x_train / 255.0, x_test / 255.0

model = tf.keras.models.Sequential([
tf.keras.layers.Flatten(input_shape=(28, 28)),
tf.keras.layers.Dense (128, activation='relu'),
tf.keras.layers.Dropout(0.2),
tf.keras.layers.Dense(10)

D

predictions = model(x_train[:1]) .numpy()

print (predictions)
BT T
$ /usr/bin/python3 tf.py

Downloading data from https://storage.googleapis.com/tensorflow/tf-keras-datasets/mnist.npz

11493376/11490434 [ ] - 10s 1lus/step
[[ 0.15477428 -0.3877643 0.0994779  0.07474922 -0.26219758 -0.03550266
0.32226565 -0.37141111 0.10925996 -0.0115255 ]]

ARTHTHES, BERHTHER.
BETR, BREERASENLT.

# TensorFlow and tf.keras

import tensorflow as tf

# Helper libraries
import numpy as np

import matplotlib.pyplot as plt

print(tf.__version__)

Wiho

ModuleNotFoundError: No module named 'matplotlib'
ZE—T,

% pip3 install matplotlib

ET .



$ /usr/bin/python3 image.py
2.4.1

HITE F BT,

# TensorFlow and tf.keras

import temnsorflow as tf

# Helper libraries
import numpy as np

import matplotlib.pyplot as plt

fashion_mnist = tf.keras.datasets.fashion_mnist

(train_images, train_labels), (test_images, test_labels) = fashion_mnist.load_data()

class_names = ['T-shirt/top', 'Trouser', 'Pullover', 'Dress', 'Coat',
'Sandal', 'Shirt', 'Sneaker', 'Bag', 'Ankle boot']
print(train_images.shape)

print (len(train_labels))

Eﬁ“ﬁ'dj T%%o 75%'_?51]\@@% train_images< train_labels. test_images. test_labelso ?)‘E%ﬁjﬂ

WEEHRE NI EIEER.

(60000, 28, 28)
60000

A TEN B ko

print (train_images[0])

BETER
(L o o o o o o o o0 o0 o0 O O O O O o o0 O
o o0 o O o o o o o0 0]
[o o o o o o o o o o o o o o o o o o
o 0 o0 o o o o o0 o o]
[o o o o o o o0 O O o o o o o o o0 o0 o0
o o o o0 o o o o o0 0]
[o o o o o o0 o0 O o o o o0 1 o0 0 13 73 0
o 1 4 O O O o0 1 1 0]



[ o o o o o o o O O O O O 3 0 36136 127 62
54 0 0 O 1 3 4 0 o0 3]

[ o o o o O O O O O O O 0 6 0102204 176 134
144 123 23 0 O O 0 12 10 0]

[ o o o o0 o0 O O O O O O 0 0 0155 236 207 178

107 156 161 109 64 23 77 130 72 15]
[ o o o o o0 o O o o o0 o 1 0 69 207 223 218 216
216 163 127 121 122 146 141 88 172 66]]

RETETHBOER.
print(len(train_images[0] [0]))
it 28 PTUARIBR, X2 —TMEEN 28 HIAERE. BREHTEN.

print (len(train_images[0] [0] [0])

TypeError: object of type 'numpy.uint8' has no len()

FTARIAE .. S3KE R ERZ 28x28+3 MBH. HE—HHARGFNE reb BH. RMLIINNE

SETTREZ Ao

print (train_images[0] [1] [20])

0

print(train_images[0] [1])
[00O000000000000000000000000O0O0 0]
YRR E A 2 28*28 MEEH. 155 T —FF. IMNETHETHWE
TREBEREAE.

plt.figure()
plt.imshow(train_images[0])
plt.colorbar()
plt.grid(False)

plt.show()

BRAUNAEFEE. o0 B 250, FRXZERMAACENHTE. IR ERAMEEMAFAE.
HIMEHIRET -

AR SKEHITENE R,

plt.imshow(train_images[1])



RARR. XHHEZE pyplot KIEIIANG. HEIEITEMARHKED.

plt.figure(figsize=(10,10))
for i in range(25):
plt.subplot(5,5,i+1)
plt.xticks([1)
plt.yticks([1)
plt.grid(False)
plt.imshow(train_images[i], cmap=plt.cm.binary)
plt.xlabel(class_names[train_labels[i]])

plt.show()

/E%@Jﬁ%iﬁ'?ﬁﬂ&?ﬂ]m%%o BFHMNFET cop 28 WR cop FAEARE, —&
NIFNABFHEZ. RR.

plt.imshow(train_images[i])
XRFAHER pyplot cmap. HE|—LEFHK|.
plt.imshow(train_images[i], cmap=plt.cm.PiYG)
B TS,

plt.figure(figsize=(10,10))

for i in range(25):
plt.subplot(2,5,i+1)  ## ZIXTT
plt.xticks([]1)
plt.yticks([1)
plt.grid(False)
plt.imshow(train_images[i], cmap=plt.cm.Blues)
plt.xlabel(class_names[train_labels[i]])

plt.show()

ARMEB T -

ValueError: num must be 1 <= num <= 10, not 11

XERETA. ZAIH 5,5,i+1 BIRAARR. AHTAKK 2 AT T . RERIMNEVWHAEX
B2 5 175 5IMER. BEATASERIMER. 11 EEATHEERMN. o XE2FAEE. 102
HARRB. JERE 2¢5=100 FTAMMIFY i=11 PIRIELEEET o HXAL for i in range(10): i, 15
ETIATER

XEFHME— T X1, 1S% subplot(nrows, ncols, index, *+kwargs). W&, E|HIKNIEAAT .



plot__scale

Figure 1: plot_scale

plt.figure(figsize=(10,10))
for i in range(25):
plt.subplot(5,5,i+1)
# plt.zticks([])
plt.yticks([1)
plt.grid(False)
plt.imshow(train_images[i], cmap=plt.cm.Blues)
plt.xlabel(class_names[train_labels[i]])

plt.show()
FEE 0 25 IXFFLA xtickse HEATHALGE/ NI MENIE, SBARAENER.
FEFIRGR/IME, xticks A xlabels BB E R

model = tf.keras.Sequential([
tf.keras.layers.Flatten(input_shape=(28, 28)),
tf.keras.layers.Dense (128, activation='relu'),
tf.keras.layers.Dense(10)

ID)

model.compile(optimizer="'adam',
loss=tf.keras.losses.SparseCategoricalCrossentropy(from_logits=True),
metrics=['accuracy'])

model.fit(train_images, train_labels, epochs=10)

test_loss, test_acc = model.evaluate(test_images, test_labels, verbose=2)

print('\nTest accuracy:', test_acc)

FRETIXEEX model BN, FAZE|T 2 Sequentiale JFEIXLSE, 28,28 128+ relu. 100
IME'J?rﬁg compile Fl fito fit IEHNER. FTEE 28,28 MEEF K/

Epoch 1/10
1875/1875 [ ] - 2s 928us/step - loss: 0.6331 - accuracy: 0.7769
Epoch 2/10
1875/1875 [ ] - 2s 961us/step - loss: 0.3860 - accuracy: 0.8615



Epoch 3/10

1875/1875 [ 1 - 2s
Epoch 4/10
1875/1875 [ 1 - 2s
Epoch 5/10
1875/1875 [ 1 - 2s
Epoch 6/10
1875/1875 [ 1 - 2s
Epoch 7/10
1875/1875 [ 1 - 2s
Epoch 8/10
1875/1875 [ 1 - 2s
Epoch 9/10
1875/1875 [ 1 - 2s

Epoch 10/10
1875/1875 [
313/313 - 0s - loss: 0.3422 - accuracy: 0.8798

] - 2s

Test accuracy: 0.879800021648407
RESRINGERT » RETSH.

model = tf.keras.Sequential([
tf.keras.layers.Flatten(input_shape=(28, 28)),
tf.keras.layers.Dense(28, activation='relu'),
tf.keras.layers.Dense(10)

iD)
BL—T Dense HIE—1SH

Epoch 1/10
1875/1875 [ 1 - 2s

Epoch 2/10
1875/1875 [
Epoch 3/10

1875/1875 [ 1 - 1s

Epoch 4/10
1875/1875 [ 1 - 1s

Epoch 5/10

T14us/step -

715us/step -

T4Tus/step -

800us/step -

# 128 -> 28

loss:

loss:

loss:

loss:

ims/step - loss: 0.3071 -

ims/step - loss: 0.2964 -

985us/step - loss: 0.2764

961us/step - loss: 0.2653

ims/step - loss: 0.2549 -

ims/step - loss: 0.2416 -

ims/step - loss: 0.2372 -

6.9774

1.3038

1.0160

0.7963

930us/step - loss: 0.3395 - accuracy: 0.8755

accuracy: 0.8890

accuracy: 0.8927

— accuracy.

- accuracy:

0.8955

0.8996

accuracy: 0.9052

accuracy: 0.9090

accuracy: 0.9086

— accuracy.

- accuracy:

— accuracy.

- accuracy:

0.3294

0.4831

0.6197

0.6939



1875/1875 [ 1 - 2s 893us/step - loss: 0.7006 - accuracy: 0.7183
Epoch 6/10
1875/1875 [ ] - 1s 747us/step - loss: 0.6675 - accuracy: 0.7299
Epoch 7/10
1875/1875 [ 1 - 1s 694us/step - loss: 0.6681 - accuracy: 0.7330
Epoch 8/10
1875/1875 [ ] - 1s 702us/step - loss: 0.6675 - accuracy: 0.7356
Epoch 9/10
1875/1875 [ 1 - 1s 778us/step - loss: 0.6508 - accuracy: 0.7363

Epoch 10/10

1875/1875 [
313/313 - 0s - loss: 0.6816 - accuracy: 0.7230

Test accuracy: 0.7229999899864197

EREF Test accuracy EEETEK. Epoch XEERZE fit RFEHEMNEE. FREEE 1281,
accuracy M 0.7769 T % 0.90860 =& 28 AT, accuracy M 0.3294 TF| 0.73500 XEFEEF, T
MAeZRINZGE, RIBM 1oss M accuracy. EEMAEIRERMIK. HREEFE train_labelso

print(train_labels)
[900 ... 30 5]
print(len(train_labels))
60000

XEMRER 0 3 9 RFRIXLEZRF|, NZF class_names HEH 10 o

class_names = ['T-shirt/top', 'Trouser', 'Pullover', 'Dress', 'Coat',

'Sandal', 'Shirt', 'Sneaker', 'Bag', 'Ankle boot']
BRI —o

model = tf.keras.Sequential([
tf.keras.layers.Flatten(input_shape=(28, 28)),
tf.keras.layers.Dense (28, activation='relu'),
tf.keras.layers.Dense(5) # 10 -> 5

D

model.compile(optimizer="'adam',
loss=tf.keras.losses.SparseCategoricalCrossentropy(from_logits=True),

metrics=['accuracy'])

] - 1s 732us/step - loss: 0.6532 - accuracy: 0.7350



model.fit(train_images, train_labels, epochs=10)
HIET o

tensorflow.python.framework.errors_impl.InvalidArgumentError: Received a label value of 9 which is out

[[node sparse_categorical_crossentropy/SparseSoftmaxCrossEntropyWithLogits/SparseSoftmaxCrossE

Function call stack:

train_function

B Sequential KIS =S % Dense IS HIBNA 15 MATLL T . HRXH AR K. KAk
Epocho

model = tf.keras.Sequential([
tf.keras.layers.Flatten(input_shape=(28, 28)),
tf.keras.layers.Dense (28, activation='relu'),
tf.keras.layers.Dense(15)

D

model.compile(optimizer="'adam',
loss=tf.keras.losses.SparseCategoricalCrossentropy(from_logits=True),
metrics=['accuracy'])

model.fit(train_images, train_labels, epochs=15) # 10 -> 15

test_loss, test_acc = model.evaluate(test_images, test_labels, verbose=2)

print('\nTest accuracy:', test_acc)

Epoch 1/15

1875/1875 [ 1 - 2s 892us/step - loss: 6.5778 - accuracy: 0.3771
Epoch 2/15

1875/1875 [ 1 - 2s 872us/step - loss: 1.3121 - accuracy: 0.4910
Epoch 3/15
1875/1875 [ ] - 2s 909us/step - loss: 1.0900 - accuracy: 0.5389

Epoch 4/15

1875/1875 [ 1 - 1s 730us/step - loss: 1.0422 - accuracy: 0.5577
Epoch 5/15



1875/1875 [ ] - 1s 709us/step - loss: 0.9529 - accuracy: 0.5952

Epoch 6/15
1875/1875 [ ] - 1s 714us/step - loss: 0.9888 - accuracy: 0.5950
Epoch 7/15
1875/1875 [ ] - 1s 767us/step - loss: 0.8678 - accuracy: 0.6355
Epoch 8/15
1875/1875 [ ] - 1s 715us/step - loss: 0.8247 - accuracy: 0.6611
Epoch 9/15
1875/1875 [ 1 - 1s 721us/step - loss: 0.8011 - accuracy: 0.6626

Epoch 10/15
1875/1875 [ ] - 1s 71lus/step - loss: 0.8024 - accuracy: 0.6622

Epoch 11/15
1875/1875 [ ] - 1s 781lus/step - loss: 0.7777 - accuracy: 0.6696

Epoch 12/15

1875/1875 [ 1 - 1s 724us/step - loss: 0.7764 - accuracy: 0.6728
Epoch 13/15
1875/1875 [ ] - 1s 731us/step - loss: 0.7688 - accuracy: 0.6767

Epoch 14/15

1875/1875 [ ] - 1s 715us/step - loss: 0.7592 - accuracy: 0.6793
Epoch 15/15
1875/1875 [ ] - 1s 786us/step - loss: 0.7526 - accuracy: 0.6792

313/313 - 0s - loss: 0.8555 - accuracy: 0.6418

Test accuracy: 0.6417999863624573

FEENR 15 X H WA Ko tf.keras.layers.Dense (88, activation='relu'), EEERWN. R
E 128 I F 88, 15 F| T Test accuracy: 0.824999988079071. 128 A, /& 0.8798000216484070
28 BY, 7& 0.7229999899864197. & I Ml N 4F, M H X 256 BY, =& Test accuracy:
0.8409000039100647c XARZELLFH(1EBZE 1oss M accuracy FIE Xo

probability_model = tf.keras.Sequential([model,

tf.keras.layers.Softmax()])
BETRFN—T 7 EREF Sequential A EEAI—1FSERZEISE model M tf.keras.layers.Softmax() o

probability_model = tf.keras.Sequential([model,
tf.keras.layers.Softmax()])

predictions = probability_model.predict(test_images)

10



def plot_image(i, predictions_array, true_label, img):
true_label, img = true_labell[i], imgl[il
plt.grid(False)
plt.xticks([])
plt.yticks([]1)

plt.imshow(img, cmap=plt.cm.binary)

predicted_label = np.argmax(predictions_array)

if predicted_label == true_label:

color = 'blue'
else:
color = 'red'

plt.xlabel("{} {:2.0f}% ({})".format(class_names[predicted_label],
100*np.max (predictions_array),
class_names[true_label]),

color=color)

def plot_value_array(i, predictions_array, true_label):
true_label = true_labell[il
plt.grid(False)
plt.xticks(range(10))
plt.yticks([])
thisplot = plt.bar(range(10), predictions_array, color="#777777")
plt.ylim([0, 1])

predicted_label = np.argmax(predictions_array)

thisplot [predicted_label].set_color('red')

thisplot [true_label] .set_color('blue')

i=20

plt.figure(figsize=(6,3))

plt.subplot(1,2,1)

plot_image(i, predictions[i], test_labels, test_images)

plt.subplot(1,2,2)

11



plot_value_array(i, predictions[i], test_labels)

plt.show()

IS

X ABIX B B 99% IR BERZ Ankle boote ;X E] plot_image =R/ RZINAIE . plot_value_array
EREABNE.

num_rows 5
num_cols = 3
num_images = num_rows*num_cols
plt.figure(figsize=(2*2*num_cols, 2*num_rows))
for i in range(num_images):
plt.subplot(num_rows, 2*num_cols, 2%i+1)
plot_image(i, predictions[i], test_labels, test_images)
plt.subplot (num_rows, 2*num_cols, 2*i+2)
plot_value_array(i, predictions[i], test_labels)

plt.tight_layout ()

plt.show()
ERIXEARBTRESZHNAER. ﬁﬁl//{ﬁﬁﬁmﬁzﬁﬂ‘]kﬁfﬁ}%’%o FrABANERFEE ES

AT EM. ERNMEDFAEREN]. ENEEEMRAS . MAEBHRIE.

EEamiE BN, 1 &) 100 iLRIE. §RRBZ L. BERFRFNTERZRT . RIE 500 FHIH/NT o
RIE 800 FIHKT o RIF 650 FIMKT o 1RIE 550 HIT/NT o RIE 58, FHik, B, BT,

MEF S, RREETERUEUNERE. ATTER—%. TRIRZM 1 T 100, BHERZE
FANSABHEHRITRZEHE. UEABRHAAMEERTERNT, EHHERS.

PyTorch

o XN HF 3.9 lRASAY Pythone

$ pip install torch torchvision
Collecting torch
Downloading torch-1.8.0-cp39-none-macosx_10_9_x86_64.whl (120.6 MB)
| | 120.6 MB 224 kB/s
Collecting torchvision
Downloading torchvision-0.9.0-cp39-cp39-macosx_10_9_x86_64.whl (13.1 MB)
| | 13.1 MB 549 kB/s
Requirement already satisfied: numpy in /usr/local/lib/python3.9/site-packages (from torch) (1.20.1)
Collecting typing-extensions

Downloading typing_extensions-3.7.4.3-py3-none-any.whl (22 kB)

12



Requirement already satisfied: pillow>=4.1.1 in /usr/local/lib/python3.9/site-packages (from torchvisio:
Installing collected packages: typing-extensions, torch, torchvision

Successfully installed torch-1.8.0 torchvision-0.9.0 typing-extensions-3.7.4.3
BIE—T.

import torch
x = torch.rand(5, 3)

print (x)
HET .

Traceback (most recent call last):
File "torch.py", line 1, in <module>
import torch
File "torch.py", line 2, in <module>
x = torch.rand(5, 3)

AttributeError: partially initialized module 'torch' has no attribute 'rand' (most likely due to a circ
BR-TEMEREE. RREEARNPHFEM torche BRT . B— TREMIERT .

tensor ([[0.5520, 0.9446, 0.5543],
[0.6192, 0.0908, 0.8726],
[0.0223, 0.7685, 0.9814],
[0.4019, 0.5406, 0.3861],
[0.5485, 0.6040, 0.2387]11)

HE =BT

# —-*x— coding: utf-8 —*-

import torch

import math

dtype = torch.float

device = torch.device("cpu")

# device = torch.device("cuda:0") # Uncomment this to run on GPU

# Create random input and output data

t]
1]

torch.linspace(-math.pi, math.pi, 2000, device=device, dtype=dtype)

torch.sin(x)

<
Il

13



# Randomly initialize weights
a = torch.randn((), device=device, dtype=dtype)
b = torch.randn((), device=device, dtype=dtype)

torch.randn((), device=device, dtype=dtype)

O
]

Q
]

torch.randn((), device=device, dtype=dtype)

learning_rate = le-6
for t in range(2000):
# Forward pass: compute predicted y

y_pred = a + b *x x +c* x %k 2 +dx*xx ¥k 3

# Compute and print loss
loss = (y_pred - y).pow(2).sum().item()
if t % 100 == 99:

print(t, loss)

# Backprop to compute gradients of a, b, c, d with respect to loss
grad_y_pred = 2.0 * (y_pred - y)

grad_a = grad_y_pred.sum()

grad_b = (grad_y_pred * x).sum()

grad_c = (grad_y_pred * x ** 2).sum()

grad_d = (grad_y_pred * x ** 3).sum()

# Update weights using gradient descent

a -= learning_rate * grad_a
b -= learning_rate * grad_b
c -= learning_rate * grad_c
d -= learning_rate * grad_d

print(f'Result: y = {a.item()} + {b.item(O} x + {c.item(O} x"2 + {d.item()} x73")
BT T

99 1273.537353515625

199 849.24853515625

299 567.4786987304688

399 380.30291748046875
499 255.92752075195312

14



599 173.2559814453125
699 118.2861328125

799 81.72274780273438
899 57.39331817626953
999 41.198158264160156
1099 30.41307830810547
1199 23.227672576904297
1299 18.438262939453125
1399 15.244369506835938
1499 13.113286972045898
1599 11.690631866455078
1699 10.740333557128906
1799 10.105220794677734
1899 9.6804780960083
1999 9.39621353149414
Result: y = -0.011828352697193623 + 0.8360244631767273 x + 0.002040589228272438 x~2 + -0.09038365632295

EERH numpy EERIRE.

# —-*— coding: utf-8 —*-
import numpy as np

import math

# Create random input and output data
x = np.linspace(-math.pi, math.pi, 2000)

y = np.sin(x)

# Randomly initialize weights

a = np.random.randn()

o
]

np.random.randn()
¢ = np.random.randn()

d = np.random.randn()

learning_rate = le-6
for t in range(2000):
# Forward pass: compute predicted y

#y=a+bz+czxz+dz 3

15



y_pred = a + b *x x +c* x %k 2 +dx*x ¥k 3

# Compute and print loss
loss = np.square(y_pred - y).sum()
if t % 100 == 99:

print(t, loss)

# Backprop to compute gradients of a, b, c, d with respect to loss
grad_y_pred = 2.0 * (y_pred - y)

grad_a = grad_y_pred.sum()

grad_b = (grad_y_pred * x).sum()

grad_c = (grad_y_pred * x ** 2).sum()

grad_d = (grad_y_pred * x ** 3).sum()

# Update weights

a -= learning_rate * grad_a
b —-= learning rate * grad_b
¢ -= learning_rate * grad_c
d -= learning_rate * grad_d

print(f'Result: y = {a} + {b} x + {c} x72 + {d} x73")
EREXEAMAAKRITE.

AT, BRAERT —Hx My, BERRE=ZXRGRE. BEEALTEEREERITESR
ko XLEEZERMNE. EREIZMIRT 2000 K. SRIEGHFH L. XELTHR.

=4

B, BNAEVNSRFIEEEEAUTEN. Rf, ERNAER. BOALEELHNIREZRAA
RFREEET . EATLAAVIEESIROESA. RSN SRITXRT LHNEF, BFERE
'@Z:J\Bo
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