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Why Python?

• Easy to learn/read/maintain

• Abundant library/packages What is package? 

• Anaconda
 Python distribution packaged with useful libraries for math/engineering

 Included libraries: Panda, numpy, scipy, sklearn, matplotlib
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AI Expert ≠ S/W Expert



Downloading Anaconda

• https://www.anaconda.com/distribution/
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https://www.anaconda.com/distribution/


Proceeding Install Steps
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Spyder

• Develop environment for anaconda: Spyder & Jupyter Notebook

• Spyder is recommended for Windows user
• Editor

• Variable Explorer: Examining variable dependency and revision of 
variables

• Profiler: Analyzing the run time portion of each code

• Debugger : line by line running
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Tuple & List in Python

• Two representative methods for expressing array or vector
• List declaration  Used for undetermined featured data

• Tuple is not modifiable
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Feature of List in Python

• + operation for list

• * operation?
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Import Module in Python

• For example, can you evaluate 2 directly in python?, like

• Try this. What is the role of the second line code?

• How about these? 

• Is there any way we can directly use sqrt()?
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Utilizing Numpy Package

• Try this and find the usefulness of numpy

• Indexing & slicing (start or end value can be omitted)

• What else we can do with numpy?
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Array Generation Functions in Numpy

• Handling 2D array

 Indexing or slicing?

• arange() : np.arange(start, stop, step)

Try

• zeros() & ones()

 Find about ones_like() or zeros_like()

• linspace() & logspace()
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Concatenating Functions in Numpy

• Try r_[va,vb] & c_[va,vb] as:

• numpy.r_ — NumPy v1.20 Manual

• numpy.c_ — NumPy v1.20 Manual

• Please check the results in “Variable explorer” as:
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Also try xr2 = [[va], [vb]]

https://numpy.org/doc/stable/reference/generated/numpy.r_.html
https://numpy.org/doc/stable/reference/generated/numpy.c_.html


Reshape() Function

• Usage of reshape():

new_array = old_array.reshape((4,3))

• Try this:
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Uniform Distributed 
Random Number Generation

• random.rand() Uniform distribution between [0,1]

• You can setup a seed with random.seed(). Try the following 
two codes and run multiple times.

• random.rand() for generating random number [a,b]

• random.randint()
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Gaussian (or Normal) Distributed
Random Number Generation

• For standardized Normal Distribution, (μ = 0 and σ2=1) with 
size of 4x7 array

• You can easily generate normal random numbers following 
different μ and σ2. How?
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Linear Algebra

• Try this:

• Search about the following functions in the numpy and do 
some examples.

1) np.dot(x, y) 2) np.diag 3) np.trace 4) np.linalg.det

5) np.linalg.inv 6) np.linalg.svd 7) np.linalg.solve
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Utilizing Matplotlib.pylab for Data Plot

• In the matplotlib, there is a subpackage called pylab. 
See https://matplotlib.org/api/pyplot_api.html

• We can use this subpackage to visualize data in python

• The conventional import statements:
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https://matplotlib.org/api/pyplot_api.html


Plot Data

Color Abbrev.

Blue b

Green g

Red r

Cyan c

Magenta m

Yellow y

Black k

w

Marker Meaning

. point marker

, pixel marker

o circle marker

v triangle_down marker

^ triangle_up marker

< triangle_left marker

> triangle_right marker

s Square marker

p Pentagon marker

* Star maker

• Try this

• Please check “Plot” pane.

• About “ro:” which is the last component of plt.plot():

Line Style Meaning

- solid

-- dashed

--. dash-dot

: dotted
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For New Window Plot, 
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Utilizing Pandas Loading Data

• Try this

• File path (Please copy it)
https://raw.githubusercontent.com/hanwoolJeong/lectureU
niv/main/testData_H_vs_W.txt

• Please check whether it contains 100 height-weight 
combination data through “Variable Explorer.”
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https://raw.githubusercontent.com/hanwoolJeong/lectureUniv/main/testData_H_vs_W.txt


Plotting the Load Data

• Try this
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Revisit Normal Equation

• In linear regression, the wOLS making the RSS minimized is:

where X is N×D design matrix containing N feature vectors

• Don’t forget to add x0 = 1 padding to given data to derive w0 for 
bias (or y-intercept) in linear regression model learned:

 y = hw(x) = wTx = w0 + w1x1 + w2x2 + … wDxD
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Deriving wOLS in Python

• File path 2 (Please copy this): 
https://raw.githubusercontent.com/hanwoolJeong/lectureUniv/main/t
estData_LinearRegression.txt

• Try this:

File path
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https://raw.githubusercontent.com/hanwoolJeong/lectureUniv/main/testData_H_vs_W.txt
https://sites.google.com/site/vlsicir/testData_LinearRegression.txt


Eye Check

26



For statement in Python

• for s is used for repeatedly performing certain jobs as: 

• Try this:

• You can use the function range() with for:

for variable in list, tuple or string: 
job1 
job2

Indent is needed here!

Colon
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Revisit Batch Gradient Descent

• wnext = wpresent - η𝛻𝑀𝑆𝐸 𝒘  η : learning rate

where 𝛻𝑀𝑆𝐸 𝒘 = −
2

𝑁
 𝑖=1

𝑁 𝑦𝑖 − 𝒘𝑇𝒙𝑖 𝒙𝑖

• We can express 𝛻𝑀𝑆𝐸 𝒘 utilizing X and represent it w/o Σ :

−
2

𝑁
 𝑖=1

𝑁 𝑦𝑖 − 𝒘𝑇𝒙𝑖 𝒙𝑖

=−
2

𝑁
(𝑦1 – wT𝒙1)𝒙1 + (𝑦2 – wT𝒙2)𝒙2 + …+ (𝑦N – wT𝒙𝑁)𝒙𝑁

=−
2

𝑁
𝑦1 – wT𝒙1 𝑦2 – wT𝒙2 ⋯ 𝑦N – wT𝒙𝑵

𝒙1
𝑇

𝒙2
𝑇

𝒙3
𝑇

⋮
𝒙𝑁

𝑇

𝑇

= −
2

𝑁
{(yT-wTXT)X}T

=−
2

𝑁
{XT(yT-wTXT)T} = −

2

𝑁
[XT{y-(wTXT)T} ] = −

2

𝑁
[XT(y-Xw)]
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Batch Gradient Descent in Python

• Try this:
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