HEBR2E AR

BESAIE{MIZE python ' MEE EEAKEREE - AATWREZELEA Python B8Y © fARLE L
efifi—T °

Tensorflow

ZHEE—T 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'’

JATM Tensorflow 2 RZHF Python 3.5-3.8° HKFIANZE 3.9 °

% type python3

python3 is /usr/bin/python3
% python3 -V

Python 3.8.2

ARINHARFAER python3 & 3.8.2 ARZS ° Z1E Python ARZASEHFERY pip LEEFIHEIE o

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

HFEM pip TSR o BIHREN—T .zprofile XIHHE o RIFFKE LT IKAY shell o .zprofile FLHH
B ZAIMY .bash_profile ¢ JIA—1T ©

alias pip3=/Users/lzw/Library/Python/3.8/bin/pip3
E*,% ’ ﬁﬂaﬁﬁﬁ python3 *D pip3 EEEJ_]: Tensorflow ©

% 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 - BLEMEN—EHFF -

import tensorflow 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)

BIT— 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 1]

ARTHTHES  BERLTER -
EIR > BERER DENHIF -

# TensorFlow and tf.keras

import tensorflow as tf
# Helper libraries
import numpy as np

import matplotlib.pyplot as plt

print(tf.__version__)



FREE o

ModuleNotFoundError: No module named 'matplotlib'’
ZER—T-

% pip3 install matplotlib

IERET °

$ /usr/bin/python3 image.py
2.4.1

EITEBRERE B 15 -

# TensorFlow and tf.keras

import tensorflow 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))

Eﬁtﬂ?ﬁﬁ% ° 5$%§UE¥Eﬁ train_images ™ train_labels ® test_images ® test_labels ° Et%ﬁ%

ARBIREN R BURE o

(60000, 28, 28)
60000

BEASITEHNEBER %K ©



print(train_images[0])

ETHE -

[l o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0]

[ o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0]

[ O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0]

[ o 0 0 0 0 0 0 0 0 0 0 0 1 0 0 13 73 0
0 1 4 0 0 0 0 1 1 0]

[ o 0 0 0 0 0 0 0 0 0 0 0 3 0 36 136 127 62
54 0 0 0 1 3 4 0 0 3]

[ O 0 0 0 0 0 0 0 0 0 0 0 6 0 102 204 176 134
144 123 23 0 0 0 0 12 10 0]

[ o 0 0 0 0 0 0 0 0 0 0 0 0 0 155 236 207 178
107 156 161 109 64 23 77 130 72 15]

[ o o o o o o0 o o o o0 o 1 0 69 207 223 218 216
216 163 127 121 122 146 141 88 172 66]]

SRR TR AR o
print(len(train_images[0] [0]))
Bt 28 o FRARIARE - ER—EIREZS 28 HUFERE o MEAGITED o

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

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

FRUREAR ° BIRE R &S 28+28+3 NEAE - REB—HBMEREFHNZ rgb (B - AMBEIRK MR
AR REREERY ©

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



print(train_images[0][1])
[00O0000000000000000000000O0O0O00O0]

SREAEIRE R 2 2828 RYRKAE o 185 7 —P&E o TeFIEICAE TE -
FREBHLAIE -

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

plt.show()

BIGEMNEABIRNE - 03 250 - RREZEMERBENHE - AIRE EENESHMIERE o
HFIMESHET -

EERFHBE ZREFTENH K o
plt.imshow(train_images[1])
RAESRE - EHER pyplot RIBEIDHISE - MEETTE MG -

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

AREFEERTTERUREMNSEE - BREMRET cop 28 IR cop TEEHAE > —E
ZEMEILFIAEEFA - RAR -

plt.imshow(train_images[i])

E@ﬁfﬂ@%? pyplot cmap ° HE|—LLEER o



plt.imshow(train_images[i], cmap=plt.cm.PiYG)
PX— TS -

plt.figure(figsize=(10,10))
for i in range(25):
plt.subplot(2,5,i+1)
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()
AMEREE T ©
ValueError: num must be 1 <= num <= 10, not 11

ERRENE o ZAIN 5,5,i+1 BIRAERE c AHENMK 2 MA1TT - BERMEHMAEKR
BZ51T755HNRRE - BAMTEEHREEER o 11 EEEAELHKR © nun XEHERRE © 10 Bt
EEE o JFEF 2+5=10 o FRLUIEFE i-11 BIFHEHEET o EE4AK for i in range(10): BF > 5%
TUTF#HER o

EGTHME—TXIE » 5% subplot(nrows, ncols, index, *xkwargs) ° B& > EIEFMIREART ©

plt.figure(figsize=(10,10))
for i in range(25):

plt.subplot(5,5,i+1)

plt.yticks([])

plt.grid(False)

plt.imshow(train_images[i], cmap=plt.cm.Blues)

plt.xlabel(class_names[train_labels[i]])
plt.show()

AEF o 25 B xticks ° BERFIMAL/ NEEENFER - FEARREMT o
plot_scale

FEEFRIBALEIVE > xticks M xlabels BHRNEIRVEET ©



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

D

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)

AEETEETEE model AT > FARITEE Sequential o ST EELESH 7 28,28 ~ 128 ~ relu ™ 10 ©

AREIRE compile M fit o fit FRANERE o ARE 28,28 MEBEFZ K/ ©

Epoch 1/10

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

1875/1875 [ ] - 2s 961lus/step - loss: 0.3860 - accuracy: 0.8615
Epoch 3/10

1875/1875 [ ] - 2s 930us/step - loss: 0.3395 - accuracy: 0.8755
Epoch 4/10

1875/1875 [ ] - 2s 1ms/step - loss: 0.3071 - accuracy: 0.8890
Epoch 5/10

1875/1875 [ ] - 2s 1ms/step - loss: 0.2964 - accuracy: 0.8927
Epoch 6/10

1875/1875 [ ] - 2s 985us/step - loss: 0.2764 - accuracy: 0.8955
Epoch 7/10

1875/1875 [ ] - 2s 961lus/step - loss: 0.2653 - accuracy: 0.8996
Epoch 8/10

1875/1875 [ ] - 2s 1ms/step - loss: 0.2549 - accuracy: 0.9052
Epoch 9/10

1875/1875 [ ] - 2s 1ms/step - loss: 0.2416 - accuracy: 0.9090



Epoch 10/10
1875/1875 [

] - 2s 1ms/step - loss: 0.2372 - accuracy: 0.9086

313/313 - 0s - loss: 0.3422 - accuracy: 0.8798

Test accuracy: 0.879800021648407

REBENREIRT o RKXT2H -

model = tf.keras.Sequential([

tf .keras.layers.Flatten(input_shape=(28, 28)),

tf.keras.layers.Dense(28, activation='relu'),

tf.keras.layers.Dense(10)
D

{BEX—TF Dense NE—EAZRE

Epoch 1/10
1875/1875 [

Epoch 2/10
1875/1875 [

Epoch 3/10

1875/1875 [
Epoch 4/10
1875/1875 [

Epoch 5/10

1875/1875 [
Epoch 6/10
1875/1875 [

Epoch 7/10

1875/1875 [
Epoch 8/10
1875/1875 [

Epoch 9/10

1875/1875 [
Epoch 10/10
1875/1875 [

]

2s

1s

1s

1s

2s

1s

1s

1s

1s

1s

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

# 128 -> 28
714us/step - loss:
715us/step - loss:
T47Tus/step - loss:
800us/step - loss:
893us/step - loss:
T4Tus/step - loss:
694us/step - loss:
702us/step - loss:
778us/step - loss:
732us/step - loss:

L9774

.3038

.0160

L7963

.7006

.6675

.6681

.6675

.6508

.6532

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

.3294

.4831

.6197

.6939

.7183

. 7299

.7330

. 7356

. 7363

.7350



Test accuracy: 0.7229999899864197

AR E Test accuracy BUREEE T &1L o Epoch BERAIRE fit REEMERIEES o

BF > accuracy & 0.7769 B F 0.9086 ©
y

B2 28
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