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Coder, Hacker, and Maker
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• (hacker)

✓

• (maker)

✓
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•
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•
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✓



、



X X

X X

Python Python Python



Hello, World! Python
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Python C
# Hello World!
print("Hello World!")

/* Hello World! */
#include <stdio.h>

int main()
{

printf("Hello, World!\n");
return 0;

}

C++ Java
// Hello World!
#include <iostream>

using namespace std;

int main()
{

cout << "Hello World" << endl; 
return 0;

}

// Hello World!
public class HelloWorld{

public static void main(String []args){
System.out.println("Hello World");

}
}



Outline

•

• (Artificial Intelligence, AI)



• AI 

•







8
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• Chapter 3 X App Inventor ( )





AI- ( )

樹突

刺激訊號

軸突

突觸



輸出 = 輸入 1×權重 1 + 輸入 2×權重 2 + 輸入 3×權重 3 + 偏值
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y = 0.8337x - 81.331



( )

= 0.8337 - 81.331

建立兩組資料間的對應函數



y = f(x) = kx + b



(activation function)



ReLU ( )

0 0



ReLU ( )

0 0







( )



(Backpropagation, BP)





(Gradient descent)

W ( )

loss ( )



(Gradient descent)



0 ~ 1 ( )

w

loss

w

loss

w

loss

w

loss



(Adaptive )

•

loss

w



(Momentum)

•

區域解

全域解
w

loss1.

2.



AI - Python
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Python 

•

•

•

•

•

•
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• + Python .

• ()

✓ car.go(100) 100

•

✓ car.left(50, 30) 50 30

Python

car car

car.start() car start
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• (>>> )

>>> "abc".upper()

'abc'

>>> "abc".find('b') 

1

>>> "abc".replace('b', 'z') 

'azc'

•

"abc" upper()

find() 'b'
( 0 )

replace()
'b' 'z'

ex1-1
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•

( ) 111 11.1

>>> 111 + 111

222

>>> "111" + "111"

'111111'

• +

『 』 『 』(Data Type)

ex1-2
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•

>>> 111 + "111"
Traceback (most recent call last):

File "<ipython-input-6-4832c22160be>", line 1, in 
<module>

111 + "111"

TypeError: unsupported operand type(s) for +: 'int' 
and 'str'

ex1-3
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•

>>> str(111) + "111"

'111111'

>>> 111 + int("111")

222

str()

int()

ex1-4
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•

✓ + ( )、- ( )、* ( )、/ ( )、// ( )、% ( )、**

✓ Python ：

(+)

>>> 10 + 5.5
15.5

(-)

>>> 10 - 5.5
4.5

ex1-5



46

(*)

(/)

>>> 10 * 5.5
55.0

>>> 10 / 5.5
1.8181818181818181

(//)

>>> 10 // 5.5
1.0

ex1-5
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(%)

>>> 10 % 5.5
4.5

TIP 1.
2.

(**)

>>> 4 ** 0.5, 8 ** (1/3)
(2.0, 2.0)

ex1-5
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•

•

>>> x = 1
>>> x = x + 1
>>> x
2

x += 2 x = x + 2

x -= 2 x = x – 2

x *= 2 x = x * 2

x /= 2 x = x / 2

x //= 2 x = x // 2

x %= 2 x = x % 2

ex1-6
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• 『 』(variable)

•

=

>>> n1 = 123456789

>>> n2 = 987654321

>>> n1 + n2

1111111110

123456789 n1

987654321 n2

123456789 + 987654321

ex1-7
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(1/2)

• (variable)

a = 3.1

b = 2.2

c = a * b * b

pi = 3.1

radius = 2.2

# 

circle_area = pi * radius * radius

ex1-8



51

(2/2)

•

✓

•

•

# 1

# 2
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• 『 』(function)

『 』

• print()

>>> print("abc")

abc

>>> print("abc".upper())

ABC

>>> print(111 + 111)

222

.

ex1-9
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•

• 『 』(module)

(import) 『 』

>>> import time

>>> time.sleep(3)

>>> from time import sleep

>>> sleep(5)

time

time sleep() 3

time sleep()

sleep() 5

ex1-10
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# 3 Hello World!

from time import sleep

sleep(3)

print("Hello World!")

3 Hello World!

ex1-11
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1.

2.

3.

4.

5.

6.





Welcome To Colaboratory

•

•

•

•



Colab



HTML

Markdown

Cell

ex1-12



-

File/New notebook

Cell : Code/Text



–

Cell

/ / Cell

ex1-13



Welcome To Colaboratory

•

•

•

•



- GPU 

1

2



- GPU 

3

4
5



– Session 

1

2



– Session 

Session



Welcome To Colaboratory

•

•

•

•





–

1



–

2



–

1

2

3

Google 



–



–

2. linux

1. 3. Cell

4. 

ex1-14



Welcome To Colaboratory

•

•

•

•





– ( )

1



– ( )

2



–

3

4

5



–



Keras

•

• … (ex CNN RNN)

• (CPU GPU)



Keras



# Keras
from tensorflow.keras.models import Sequential

# Keras
from tensorflow.keras.layers import Dense 

# 
model = Sequential() ← model 
model 

ex1-15



( )

(Dense layer) 

model.add(Dense(4, activation='relu', input_shape= (4, ))) ← 

ex1-15



model.add(Dense(3, activation='relu')) ← 
input_shape 

ex1-15



model.add(Dense(1)) ← , 1 , 

ex1-15



model.summary() ← 

ex1-15



開發環境

Colab



• 591 

4 

✓ 689

✓ 4

✓ 1 ( )



# txt Colab
from google.colab import files

uploaded = files.upload() # .txt 
uploaded = files.upload() # keras_lite_convertor

ex1-16



# house.txt ,

import keras_lite_convertor as kc

path_name = 'house.txt' #

Data_reader = kc.Data_reader(path_name, mode = 'regression') #

(regression )

data, label = Data_reader.read(random_seed = 12) #

5 12 (data label 

numpy.ndarray

ex1-17

type( )

• type(data) numpy.ndarray

print( )

• print(data) numpy 



Python ( )



Python 

• string = "52python"

• tuple tuple = (1, (2, ), 3)

• list = [1, [2], 3]

• set = {1, '2', 3}

• dick = 

{'A':1, 'B':'2', 'C':3}

ex1-18



Python numpy.array

• Numpy Python

import numpy as np # numpy
a = np.array([10, 2, 45, 32, 24]) # 

>>> len(a) # len()

>>> a[2:4] # ( 2 ~ 3)

>>> a[:4] # ( 0 ~ 3)

ex1-19



• ( )

• ( )

• ( )



#
# 90%
split_num = int(len(data) * 0.9)
train_data = data[:split_num]
train_label = label[:split_num]

ex1-20

len( )

• len(train_data) 620

• len(train_label) 620



•

✓ 4 ~ 26 

✓ 0 1

•

✓

•

( 0 )

• ( 0 ~ 1 )



• {5, 6, 8, 9}

✓



✓



• {5, 6, 8, 9}

✓ 7

✓

✓

• 5 – 7 = -2, -2/1.5811 = -1.2649

• 6 – 7 = -1, -1/1.5811 = -0.6324

• 8 – 7 = 1, 1/1.5811 = 0.6324

• 9 – 7 = 2, 2/1.5811 = 1.264

• {15, 16, 18, 19}

✓

✓

✓

• 15 – 17 = -2, -2/1.5811 = -1.2649

• 16 – 17 = -1, -1/1.5811 = -0.6324

• 18 – 17 = 1, 1/1.5811 = 0.6324

• 19 – 17 = 2, 2/1.5811 = 1.264



ex1-20

#
mean = train_data.mean() #
data -= mean
std = train_data.std() #
data /= std 



ex1-20

# label 0 ~ 1 (label )

New_label = label / max(label)



• house.txt 689

✓ 90% (620 )

✓ 10% (39 )

✓ 10% 30



ex1-21

#

#

train_data = data[:split_num] # (620 )

print(train_data.shape)

train_label = new_label[:split_num] # (620 )

#

validation_data = data[split_num:-30] # (39 )

print(validation_data.shape)

validation_label = new_label[split_num:-30] # (39 )

#

test_data = data[-30:] # (30 )

print(test_data.shape)

test_label = new_label[-30:] # (30 )



•

✓ 3 20 

ex1-22

# 

from tensorflow.keras.models import Sequential

from tensorflow.keras.layers import Dense

model = Sequential() #

# ReLU 4 

model.add(Dense(20, activation = 'relu', input_shape = (4,)))

# ReLU

model.add(Dense(20, activation = 'relu'))

model.add(Dense(1)) # 1



• "adam"

✓ Adam 

ex1-23

#

#

model.compile(optimizer = 'adam', loss = 'mse', metrics = ['mae'])

history = model.fit(train_data, train_label, validation_data = (validation_data, 

validation_label), epochs = 200)

• optimizer = 'adam' adam

• loss = 'mse' mse

• metrics = ['mae'] mae 

• epochs = 200 200 



•

ex1-24

#

import matplotlib.pyplot as plt

plt.plot(history.history['loss'], "r", label = 'loss')
plt.plot(history.history['val_loss'], "b", label = 'val loss')
plt.legend() #
plt.show() #

• loss ( )

• val_loss ( )



ex1-25

#
import numpy as np

plt.figure(figsize = (10, 8)) # (10,8 )
plt.subplots_adjust(hspace = 0.3) #
# - (* max(label) )
error = test_label.reshape(30, 1) * max(label) - model.predict(test_data) * max(label)
# 15 ,
step = (max(error) - min(error)) / 15
#
interval = [i for i in range(int(min(error)), int(max(error)) + int(step), int(step))]
#
width = 0.3
plt.subplot(2, 1, 1) # (2 1 - )
plt.xlabel("test data") # x
plt.ylabel("money")
plt.bar(np.linspace(1, 30, 30) - width / 2, (test_label * max(label)).reshape(30), width = 
width, label = 'actual')
plt.bar(np.linspace(1, 30, 30) + width / 2, (model.predict(test_data) * 
max(label)).reshape(30), width = width, label = 'predict')
plt.legend()



ex1-26

#

data = np.array([[8, 5, 0, 0],
[15, 6, 0, 0],
[12, 5, 1, 0],
[17, 2, 1, 0]])

#

data = data - mean # data

data = data/std # data

tem = model.predict(data) #
tem = tem * max(label) #
print(tem) #



HomeWork

( )

Word 

1.

2. loss val_loss 

3.

4. Email to phd9512@cs.nchu.edu.tw




