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O AT &ge(Artificial Intelligence), i ABEARA—HBE
HEYHESHAI , e
O 5. ARBFIERL. T RA AIEIR
HERERIEE, Bk, BRANMAR b ATRZT
ey I
O B 7 AFERERT AR T TOE WHIRZ
SFEURELAA KRR R SETTE omins o

}—‘—E/Jg g*n%g ARTIFICIAL INTELLIGENCE l_Ejjl/\ J
O EH ?‘E@EI:E*REEA 1|=| E‘/\l‘lu .1%i/q
Al E%lnnlﬂ*ﬂﬁaﬁﬁ
O AIEXJ AREIR, BHEREE JJEEIG
=i, A~ zEAEI’JE’Ba , {EEeR A BB
B¥  EolEEiEd ARIEEE.

Artificial
Intelligence

Reasons and answers
guestions about a system
it has been trained on

achine
Learning Underlying algorithms

for artificial intelligence

Deep
Learning

Subset of ML that uses
multilayered neural
networks
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Algorithm
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x—| F(x) Y-
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(1. FHES : python

2. FF&IAE : python IDLE, PyCharm, Jupyter notebook

& Scikit-learn

ATHlas=3J8Y | | AFacebookFF & | | HGoogleF&RY | | B MS R FF &
Python [, B#| | (OREZEIER, |  REFEIELSE, HICNTKFF iR T
SBMERIEEE | | RBHEISITEERN | | ZEFRENERE | B8, BlEks
SEENTIA, SHEAP| Opyrorch | | $¥5EF03)|125 mILREFS

€ OpenCV
AT EVERTIE
FE, IRHESHERLE

M ETIE S

B Berkeley Vision
and Learning Center
FABREZEIELR,
ERF SIS

~

@ PyTorch @ TensorFlow € CNTK & Caffe

Apache Iz #F o =
YIEGRIREZEIELR,
IR RIENAPIFI S M
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BEITE
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SEMENMEAP,
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g0  TensorFlow  #1
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@) Python#iik

OPythonZE —MEFXIRAVEREELT B
FiZihES , Bfai=AGuido van Rossum
F1989F &8 , F— PN EIThHRAEITT
19914,

OPythonfIRITEFRZE “UHE" . "BEIE" .

1 5i n
I‘E Eﬂ

cl A o

OPython2BE¥F<c— , BE. HiR.

OPythonB&W#BERITFZFa L | 8iF
Unix/Linux, Windows. Mac OS.

. N




F3pythonTH——Jupyter notebook

O+ 22 Jupyter Notebook?

OJupyter Notebook 2—FFRAY web WAIER: , ATLABIEFMIEZE S,
7’3‘ %z‘\: ATFISCARISRY | TS BTFEESH. #l8S) SeEa i

I:Imﬁpythonﬁ‘ﬁ FrU0RPRR1E

'  @® localhost:8888/tree W

':Jupyter Quit | 3EE
OJupyter{sEF
= A AL . w# | EG s
DQZQIIID ~ - EIBBEIR. -yl
pip3 install notebook SR
_ O [ model.py 1XA  8.24kB
DJEEjJﬁ%\ : 0 0O 1XRA1  27.1kB

jupyter notebook
OB : EEXAE




@) Python IDLEF R

OPython EX : https://www.python.org/downloads

. 2 453
D 15’6*:':}5%1?%2}6 Download the latest version for macOS

Looking for Python with a different 0S? Python for Windows,
Linux/UNIX, macOS, Other

Want to help test development versions of Python 3.13? Prereleases,

Docker images

Djff&% PythOnH}ﬁZIK « Python 3.12.6 - Sept. 6, 2024

Note that Python 3.12.6 cannot be used on Windows 7 or earlier.

» | Download Windows installer (64-bit)

= | Download Windows installer (32-bit)

= | Download Windows installer (ARM64)

» Download Windows embeddable package (64-bit)

= Download Windows embeddable package (32-bit)

= Download Windows embeddable package (ARM64)
= Python 3.9.20 - Sept. 6, 2024

Note that Python 3.9.20 cannot be used on Windows 7 or earlier.

« No files for this release.
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@) zTEFNAR

O5— : KERAEREEHIT O = : File | New, Save, Run

C:\Users\cy>python

A *hello.py - C:/Users/cy/Desktop/hello.py (3.12.6)* — O X \
Python 3.12.4 | packaged by Anaconda, Inc. File Edit Format Options Window Help
Type “help”, “copyright”, “credits” or “1ice | EtEEy
>>> 3t9%06
35
>>> print ("hello world”)
hello world TEsehkpythonERNE
3 A3 _\_\— —

O5I " : (s 1TINE

ST L : RN : IDLE
C:\Users\cy>python hello. py
hello world
hello.py2pythonfg=
he”o.py: Ln: 2 Col: 0

print("hello world")



e PythOnEﬁHﬁn;

OS5 538 : https://www.runoob.com/python/python-basic-syntax.html

OEME

oythonT &=

oythoniIz&RF

oythomiEq) : ZhiEG). 1B¥ES (While, for) . break, continueiEf

python%l%& ( 2948 )

oython=RFE8

oythoniERE]

OS5 miz
m[EERSES
OIENZRIAT
..

OO00000
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I:IQE,,\!H‘EI’J o]EEE(FFERY , FSRECILERE— |, EiERERINEERUABER
PREYCIBERLA def K$EIRF:=L | BRIEREURRFFARFERS( ).
FEE Y def functlonname( parameters ):
RREY MAEFFFER"
functlon_smte
return [expression]

ANl

STEME N R H RIS TIgE L
(str)

return

# A FREREL
("BEFAHBFBEEXXRE!")
("B ERE—RE")
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O3&(Class): FkimrEBHEERIEETT A
HIXRIIER S . BX T ZEaTE IR
HERBEMTTE. IRERAISLH,

O75& : S5EMAIREL

OISR : WITSEE M AIEHREISEN], T5RE
TR EUERR ( SREEFSLHIEE ) f175
iR

O3S | KREFB MO RPER

FARY. RTEENERFBREREURZI,
RREBHEMEILHIZEFEH.

O&IERR | ST ERESLAIZE, ATE
K&H*WJXJ‘%E’J*E%E’J*SHE

ORI : BlIE—SSRISEA |, SRIBIFRRIR.

O/FZES : (IRMNREWEN T EAREHEFE
FIEEK , TLANTERHITHE |, XM EIGEERY
&5 (override ) , BFRAGENEE.

OREES : EXERETHNZE , RIFATIR
SLAIRYSE,

OIS : AT )=' AT ERRT
Y. XA EMARISLHIZE | EESSFIERIA
EE R ESSRIE R TS 5%2’54‘?5 BARY.

O4%iF : Bl—Nk&EZE ( derived class ) kFERESE
( base class ) BU=FEFIGIA. HEABIFE—
MNIRERBINSIEI— P ERIEIF. Fla0
BIXHE—MEIT | — 1 DogERRTERIREEA
nimal3s , XEREM"Z— (is-a) "X& (4l
, Dog&— 1 Animal ) ,
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ORI : B3 PythonfUIBRISH S W rporeTiath
06 : B&5 MERIITHSE L
D-%'—)\*Eﬂ%ﬁgﬁif >>> from math import sqrt
I:Iimport *Ei;%% :>; print(sqrt(16))
Ofrom =R import Ijjﬁlé >>> from math import *
Ofrom &% import * ::; print(sqrt(16))
Oimport {2143 as 553 >>> print(exp(2))
Ofrom &84 import TIEE4 as 514 7.38905609893065
OSABH5* 222 printCm sarti60)
Oimport package # SAEZENE 4.0
Oimport package.modulel # S NEBHFRIELR >>> from math import sqrt as m_sqrt

‘ i o int(m_sqrt (16
Ofrom package.modulel import function # MNEHRYE :; print(m_sqrt (16))

RENFFEDIEE




@) PythonE&igix-classfl

O class 1IBAREIE—#FES |, class
ZEERNBIAFLUESEE,

class ClassName:

RAIRENER #28XAEF 5

class_suite #Z={K

. 1. [ITIE/XRMENENE

class Employee:
empCount = 0

def (self,name,salary):
.Name = name
.salary = salary
Employee.empCount += 1

def displayCount(self):
("Total StuCount %d", Employee.empCount)

def displayEmployee(self):
(" Name : “, .name, ", Salary: ", .salary)

2, SEFHEFIREIFRRAYEE]

("zzz1",2000)
()
()

("zzz2",3000)
()
()

3. 1IBITER

otal StuCount %d 1
ame : 2zzz1 , Salary:
otal StuCount %d 2
ame : 2zzz2 , Salary:
[Finished in 568ms]




@) PythonRELE

Q&L try #0 except i[EQFRSCI , RFOAMIRERE I TIIFEHa] B
HINAYEE IR | MNMmERiEFRIEER.

HEARIEE  try:
# O RE=S| A7 F R

pass
except SomeException as e:
# 7 E AR
pass
=1 try:

result = 10 / 0
except

("Cannot divide by zero!")
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® 42 Anaconda?

DOAnaconda —FTIRRAY Python 1 R ERIZSF &, EERNEE
BIASETE | ROUHSIER A =85> TRAYXSs , B& Conda
O ST IINEE TR,

h

DB
»Conda : EHINEEETH 5
> Anaconda Navigator : BB RE _) ANACONDA.

(SREEINE )
> Jupyter Notebook : BT ITEINE

> Spyder : Python IDE i&BFEdES T




e AnacondaZiEismg

O/ ML : https://www.anaconda.com/download/

OISR ER R NI pythonhiZs

For installation assistance, refer to Troubleshooting.

Download Distribution by choosing the proper installer for your machine. l '

Anaconda Installers

- - Vo)

Windows Mac Linux
Python 3.12 Python 3.12 Python 3.12
b 64-Bit Graphical Installer (912.3M) b 64-Bit (Apple silicon) Graphical b 64-Bit (x86) Installer (1007.9M)
Installer (704.7M)
& 64-Bit (AWS Graviton2 / ARM64)

b 64-Bit (Apple silicon) Command Installer (800.6M)



https://www.anaconda.com/download/

@) Conda - SR EEERS

SEFTOMIPREG B

=, XfaE

[:]4

EI%

-

06l

IE

Gk

EE7N

|—¥1A:t

&l

. cona

2%

OEGEIA

=18

EIAIMR

In

a create -n myenv python=3.12.0
. conda activate myenv

&

AN B AR

C:\Users\cy>conda activate myenv

T T T

OB IAE : conda deactivate
L4EA : conda install numpy

(myenv) C:\Users\cy>

yenv) C:\Users\cy>conda install numpy
Channels:
— defaults
Platform: win-64 |
Collecting package metadata (repodata. json) :
Solving environment: done

C:\Users\cy>conda create ——name myenv
Channels:
done

— defaults
Platform: win—64 |
Collecting package metadata (repodata. json) :

done

Solving environment: done



a Navigator — EIfc AR R

RIS

i

O &

2 3
<

SEIvEsE

£ Anaconda Navigator

Help

{0 ANACONDA NRVIGATOR

ﬁ Home

.” Environments

‘ Learning

am Community

W

Anaconda Toolbox

Supercharged

local notebooks.
Click the Toolbox
tile to Install.

Documentation

Anaconda Blog

¥y @ 9

Search Environments Q

base (root) o

myenv

B & 5 & 3§

Create Clone Import  Backup Remove

Installed v Channels Update index... Search Packages ~Q
Name v T Description Version
_anaconda_depends {) Simplifies package management and deployment of anaconda 2024.06
abseil-cpp D Abseil common libraries (c++) A 2021110

aext-assistant ) Anaconda extensions assistant library 4.0.15
aext-assistant-server i) Anaconda extensions assistant server 4.0.15
aext-core ) Anaconda extensions core library 4.0.15
aext-core-server ¢) Anaconda toolbox backend lib core server component 4.0.15
aext-panels {) The aext-panels component of anaconda-toolbox 4.0.15
aext-panelsserver ) The aext-panels-server component of anaconda-toolbox 4.0.15
aext-share-notebook {)) The aext-share-notebook component of anaconda-toolbox 4.0.15
see:\/t:rhare—notebook— ¢) Anaconda extensions share notebook server 4.0.15
—1 TN = SN " L EERN 4010

522 packages available

) Anaconda Navigator
File Help

) ANACONDA NAVIGATOR

ﬁ Home
All applications v on base (root) v Channels
0 Environments
o .
I Learning
BETA

fessi B
2% Community PyCharm Professional Anaconda Al Navigator

2024.21
Access various large language models (LLMs)

curated by Anaconda, and start leveraging
secure local Al today.

The Python IDE for data science. It combines
the interactivity of Jupyter notebooks with
intelligent Python coding assistance,
Anaconda support, and scientific libraries.

o L
wew
Anaconda Toolbox CMD.exe Prompt JupyterLab
Supercharged 014 A 4011

local notebooks.
Click the Toolbox
tile to Install.

An extensible environment for interactive
and reproducible computing, based on the
Jupyter Notebook and Architecture.

Run a cmd.exe terminal with your current
environment from Navigator activated

Documentation

Anaconda Blog

Yy @& 2

Web)
en




® 142 PyCharm?

OPyCharm 2 JetBrains FF&HI—a5E KAYEERK
HF&IAE (IDE) |, T3 Python FAMIKLT

OB IRUSENFFR TR  i2FPython »
FER IR .

I IIRE -
> BECIA%EE : BathE, ;&HT’%eB&LEWWﬁ@ =20
> R ITR : mAREINIIEE , SUFHhR. RERUS

> MRS . STERTU, SR s
> WRPEEF] : 5K Git, SVN SiAEFIRSE

> BWIREIR . 5EH1IAEFR] Conda IK1E




@) PyCharmii&%

OEH ki ;. https://www.jetbrains.com/pycharm/download
ORI N AR FR G P Ek

Windows macOS  Linux

® PyCharm Professional

The Python IDE for data science and web
development

Third-party software

instructions



https://www.jetbrains.com/pycharm/download
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@) REEIMIEE

/A 48T
OGREFS
CHNNmy=]a0)] )
o 7 ke WESE— PR

(XAMERETENRMMES | &t
MFETRERE NP EN FEEN ) |
BRI X MERUS BT AT\ SR 01E
RIGOEIL | X T B I TS
STHISKNBR , MBS Tk
AR T4 20088

O s8¢t =3

KINKSIMNERERISGT , RS
MINZRITAREIINZS) | LAERME
SHREERK. WEN=EDNIERIFA
BITRENSE(EFM , MAES RN
FIRFIAIEFEEFBIIEIE, @2k
m’jzsagf-gul[aallﬂ—‘ia EDABE IEEZK“_
ARG B LGSR FEIE—FE
A "ERRCER NEEES
BARYZEFY - AlphaGo

Dendrites

v O\

YR E T i

> Logistic

> RBM

> Auto Encoder

» Sparse Coding

» Convolutional ( B2 )

2006£F , Geoffrey Hintonft (fl%) L&«

IEMIREFREZEIEEMNS :

. ZRENATI#EMERGHNRISITFS
Be7D . FIEEIRNSIEI SRR E A RAYZ
H , MinBEFIFEIMReks %

o FREMEZMETE)IS LRYEE , LB

“ZEIRL" (layer-wise pre-
training ) RBWRR , ZEMRARATED
T EFIEMAY

. EEZBMImageNet[AEH LISHHIREN26%
BEEEIT15% , FEBANSHE AR Et{Ew
ATHHHIE , (ULREIFRISER

O TEF3

BMNIBBE AEIERRME,_EZ IR ERAN BEINE
@ﬁﬁgg@%ﬁti,imﬁﬁwﬁﬁ,Wé—&
- K B,

HRIZ=I - HBEFEFER I EERGIRERINTIHER
RO HrAEMABERIRSS 1B
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C3: f. maps 16@10x10
C1: feature maps S4: f. maps 16@5x5
6@28x28
S2: f. maps

6@14x14

C5: Iayer F6: laver OUTPUT
L s o 10

‘ Full conAection ’ Gaussian connections
Convolutions Subsampling Convolutions  Subsampling Full connection

EANEB RN 0 32*32

SIRE A/ 0 5*5 Resui
GIIEMSE 1 6

S ITEEE : 6 A

A AEEIAR/N © 28%28 (32-5+1) LeNet-5 : HIRHLMNEZFSEFIRBIAIN

TR TTEIE 4704 [ (28*28) *6) ] > BISEEE | B— 1 an|ZRYEiEss txEZEIR— N AENS |
EREY 0 122304 [ (5*5+1)*6]* REI—MEEbx , BEIBHECK,

(28%28) > FREFIEERE | 8MBEUMEEKRNTA—NMER | IIEISI

AlgR220 0 156 [ (5*5+1) *6] RE BT —NEUEREL , FE— e\ ERHERSTE
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input neurons
first hidden layer

Source pixel

; !
Convolution kernel
destination pixel e
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O JRIE | RIEEREEMERIERE | BREIH

224x224x64 HAREE—NMEERBERABNXIERE
X X B

- 112x112x64 O 20755 - |
— > RXIEA ( max-pooling )
> L2jtB{t (L2 pooling)
“ > ¥Eit{Y ( Mean Pooling )
l Single depth slice
'y
N 1112 ]| 4
224 downsampling 12 % max pool with 2x2 filters
. 112 516 |7 8 and stride 2 6 | 8
224 .
3 | 2 iEES 3| 4
1123 | 4
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feature extraction classification
INPUT C1 S2 G S4 NN
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O AlphaGotkEZ=tHE
O BRI mEmEmAZL

O 155 1R5ER AR

O R Eh B S S EMREIE R A DNNRE
O $£1830% + BXHEFH

O Tesla Autopilotig NiF R

O Google TranslatetZ N\FSFE

O e8RS AIaN+3e

TMFRE.

LY 2
R\
SeE
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B—NARR , 25—

O EXXMARERRE , TH—MEXFRIS

0o

O BiEEEhEERBIRES | HIa1R3,




@) TensorFlow5PyTorch

OTensorFlowfEA—AFFREIHL | OPyTorch# RAR EE (LD B HRAIES
%%?'_E HEZR A Google/ZsF]; lﬁﬁ'J\E*J%& s, RERrEasak 1
AFE2015F K1, HEFANERTAEXISRHOBMIEN—

OcUEREE. S NZE KITERASANEY%E |, eitAPRAIgeth & E
YMERR , ) =M __'_'7k FsLI B SRYEA
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OPyTorch2Z2114
OFacebookF2017%
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OPyTorc
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ARSST

FRAENSER , SIFHSE | (E5REIEH

ARERITIERFITRERELGIT.
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@) PyTorch2t+4

OPyTorchifiEiasE

OPyTorchiyZ3E+ 28R | tRIEPYyTorchEM(https://pytorch.org/) , X&%
SERIZCE S T R R RAN T,

OFEL.2MALYS | pytorch*RXz#Ecuda 9.2LA LT , FRLAZEEIFcudai#{7H4K

O el AER 2 ERERILIAR |, 81FE12480IMX250t 2 vT LAIRFIH 2 ZElcuda
10.1.

PyTOI’Ch Learn v Ecosystem + Edge v Docs v Blog & News About

Stable (2.4.0) Preview (Nightly)
Package Pip LibTorch Source
CUDA CUDA CUDA
Compute Platform 118 124 REOEMEt CPU

conda install pytorch torchvision torchaudio pytorch-cuda=12.1 -c pytorch
¢ nvidia

PyTorch Build

Run this Command:



OXZEREZIEZRIZ O ERRE SR Tensor5Autograd,

1

OTensor APyTorchf9iz/E53E
S, KUTZ4EE |, BT
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MIRBISE],

1d-tensor 2d-tensor

OAutograd;2PyTorchaagy—>
T, BT BIRE | &
KbiE 7 FFE R || 4R v 5 o




O%E FEEE—FMRAEEZE . ATl
ea= SINRBIFIHREERILE,

0Oyl

BETRY LS IEEAFES |, 8 N

HEATHIRP RN G EERER , BUER
SHEMINEUCREERERERE.

Oz =BG E S, EEZREEETF
NEFE , LUFEINRER R RER/N,
Gradient Descent
Initial Weight (W)
Loss(J) Learning rate (o)
'{/ New Weight (Wpe,)

oJ
Wnew = Wold ~ X5

Weight (W)

Minimum point of cost function

Cost Function

m

1 2
J (©0,01) = %Z[h(—)(-’w) — 5]
1=1 TrueTValue

Predicted Value

Gradient Descent

0
0,=60,;—a—J(0),0
[ J J Cfa(_)] (©0 1)}
Learning Rate

Now,
l ( m
%J@ - %ﬁ > lhe(wi) — yf’
=1
m ‘.
_%;(h»(—)(l;)—; )%((‘)l, h
1 /
= E(h(_)(l,) — l)l,
Therefore,

m
&
{(—)j - (—)j- - Z[(h@(:z:.i) — y)z;] }




@) PyTorch- Autograd

OAutograd : JFEZIERERN) MK EEE FEZX |, MAutogradit&E
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@) PyTorch-

OREZEIREE
SErFEENE
FRMEEPILE,. T8
IREmIeE, &
XIS

Transformers=
1T RE,

(d) Deep Neural Network

OEARCENRIMA TR Y B 220nriRE =52, SRR AusE 1R

MKEAE, BIIIRKAE

11 I
i\ I

Woon

LI

Tt A

(a) Restricted Boltzmann Machine (b) Autoencoder

P2

(e) Recurrent Neural Network

(¢) Convolutional Neural Network

v

State |~

Network Policy

Action

observe state

(f) Deep Reinforcement Learning

BE PR SENRETBISHNERHE, Z24&E
MiEB e —ierlZs, HRIREETREE—EEE.
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B EEREMNBEAS
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OELNiEKinERIFAEH
https://pytorch.org/docs/stable/index.html

Community [ +]
Developer Notes [ + ]
Language Bindings [ +]
Python API [ -]

torch

torch.nn
torch.nn.functional
torchTensor

Tensor Attributes
Tensor Views
torchamp
torch.autograd
torchllibrary
torch.cpu

torch.cuda
Understanding CUDA Memory Usage
Generating a Snapshot
Using the visualizer
Snapshot API Reference
torch.mps

torch.xpu

Meta device
torch.backends
torch.export
torch.distributed

torch.distributed.algorithms.join

PyTorch documentation

PyTorch is an optimized tensor library for deep learning using GPUs and CPUs.
Features described in this documentation are classified by release status:

Stable: These features will be maintained long-term and there should generally
be no major performance limitations or gaps in documentation. We also expect
to maintain backwards compatibility (although breaking changes can happen
and notice will be given one release ahead of time).

Beta: These features are tagged as Beta because the APl may change based on
user feedback, because the performance needs to improve, or because
coverage across operators is not yet complete. For Beta features, we are
committing to seeing the feature through to the Stable classification. We are
not, however, committing to backwards compatibility.

Prototype: These features are typically not available as part of binary
distributions like PyPI or Conda, except sometimes behind run-time flags, and
are at an early stage for feedback and testing.

Community

* PyTorch Governance | Build + CI
e PyTorch Contribution Guide

e PyTorch Design Philosophy

e PyTorch Governance | Mechanics

e PyTorch Governance | Maintainers

PyTorch documentation

Indices and tables

Conv2d

CLASS torch.nn.Conv2d(in_channels, out_channels, kernel_size, stride=1, padding=0,
dilation=1, groups=1, bias=True, padding_mode="'zeros', device=None, dtype=None) [SOURCE]

Linear

CLASS torch.nn.Linear(in_features, out_features, bias=True, device=None, dtype=None) [SOURCE]

Applies a linear transformation to the incoming data: y = zAT +b.

Dropout

CLASS torch.nn.Dropout(p=0. 5, inplace=False) [SOURCE]

During training, randomly zeroes some of the elements of the input tensor with probability p.


https://pytorch.org/docs/stable/index.html
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OPandas 22— 1 HEEERDTE | T 2ETEIERZE. 0o Ti0l=s
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O AEZE-HIRGIEIIST-Pandas

OS5 A\ Pandas/ZE

import pandas as pd

06

# DataFrame

data = {

‘Ele’: [25, 3@, 35,451,

}
df = pd.DataFrame(data)
print(df)
M2 FR T
0 Alice 25 1t=
1 Bob 30 L
2 Charlie 35 ™M
3 Davis 45 #iM

"Wt [dER', 'LEist, 'TTMY,

"' ['Alice', 'Bob', 'Charlie','Davis'l],

AU ]

0;5EEY CSV S’ZFF

df = pd.read_csv('test.csv'
print(df.head()) # f]ﬂkuiﬂv

0 2015-05-10 23:59:00 Sunday
2015-05-10 23:51:00 Sunday
2015-05-10 23:50:00 Sunday
2015-05-10 23:45:00 Sunday
2015-05-10 23:45:00 Sunday

A WNRERES
S WN -

X Y
-122.399588 37.735051
-122.391523 37.732432
-122.426002 37.792212
-122.437394 37 721412
-122.437394 37.721412

~AWNPFEPES

Id Dates DayOfWeek PdDistrict Address \

BAYVIEW 2000 Block of THOMAS AV
BAYVIEW 3RD ST / REVERE AV
NORTHERN 2000 Block of GOUGH ST
INGLESIDE 4700 Block of MISSION ST
INGLESIDE 4700 Block of MISSION ST

D;E&J 5"_35':4:

# EFE—I
print(df['#&&'])

0 Alice
1 Bob
2 Charlie
Name: 3, dtype: object

# EIENGETT
print(df.iloc[0]) # F—77

2 Alice
FiR 25
17455 JE=

Name: @, dtype: object




O AEZE-HIRGIEIIST-Pandas

O;00#r%

df ['IAAN'] = [5000, 6000, 2000,8000]
print(df)
e FR W™ 9N
0 Alice 25 dJtm 5000
1 Bob 30 LB 6000
2 Charlie 35 [ M 2000
3 Davis 45 #iM 8000

D4R EE

R E

O&HERFF

sorted_df = df.so
print(sorted_df)

HE FR
3 Davis
1 Bob
0 Alice
2 Charlie

45  HM
30 i
25 Jb=
35 M

rt_values(by="IZN', ascending=False)

s

8000
6000
5000
2000

LN

af [ St
print(df)

= df["IA'].fillna(df["WA"'].mean())

# FBIEEIRAE

O{%7F DataFrame

df.to_csv('output.csv', index=False)

Dé& Jr_"ll_l}-:

# FUEAXTF30891T
filtered_df = df[df['E#"
print(filtered_df)

MR FiR W
2 Charlie 35 [ M 2000
3 Davis 45 /M 8000

] > 30]

L'ON




© A\EiEE BB ERIR S E-NumPy

ONumPyZEPythonl— I RIZFTRE | IS KERIEREESHENEZ
8, MBI IEEIz B K ERIEF REE.

ONumPy AFREAEFBERITFZIMEERREFF A,
ONumPy Bi=1TIREIFERAVEEFE , TERTHREITE |, 831088
O—" s KEINGEZZHRI SR ndarray
O/ 1BINEEERET
O%& C/C++/Fortran USRI TR

Oz tECEN. EENTIR, PEEER




AlEEE- BB NS —NumPy

OS ANumPyJZE

import numpy as np

O8I NumPy #i¢H

# MIZREIE—LHHA
array_1d = np.array([1, 2, 3, 4, 5])
print(array_1d)

# BIE_ R (%EF%)
array_2d = np.array([[1, 2, 3], [4, 5, 6]])
print(array_2d)

# BIBEFNE—HIHA

zeros = np.zeros((2, 3)) # 277331
print(zeros)

ones = np.ones((3, 2)) # 37723/

print(ones)
[12 3 45]
[[1 2 3]

[4 5 6]]
[[0. 0. 0.]

[0. 0. 0.]]
[[1. 1.]

[T 4]

[15 “1x])

OZRi=E

# AL
array_sum = array_1d + 5
print(array_sum)

# EPEFEE

matrix_a = np.array([[1, 2], [3, 4]])
matrix_b = np.array([[5, 6], [7, 8]])
matrix_product = np.dot(matrix_a, matrix_b)
print(matrix_product)

[6 7 8 9 10]
[[19 22]
[43 50]]

OZBFARZE R

# BERTE XA
reshaped_array = np.array([[1, 2, 3],
print(reshaped_array)

[[1 2]
[3 4]
[5 6]1]

[4, 5, 6]]).reshape(3, 2)




O AlEEE-HIEGIEFS - NumPy

O8] R 125

# tIH
slice_array = array_2d[0, :]1 # ZE—7T
print(slice_array)

[1 2 3]

OFEH 2R

OEAGHEE

# EHEENIEL

random_array = np.random.rand(3, 2) # 377251p9EN #H
print(random_array)

# ERIER D THHIBENZL
normal_array = np.random.normal(loc=0.0, scale=1.0, size=(2, 3))
print(normal_array)

[[0.82774189 0.24371221]
[0.11465594 0.39998089]
[0.93879473 0.26901047]]
[[-0.66758089 1.00197411 1.10016157]
[-0.96106458 0.96675692 1.11420989]]

# 11E1YE
mean_value = np.mean(array_1d)
print("#J{:", mean_value)

# ITEAE
variance_value = np.var(array_1d)
print("AZ%:", variance_value)

# ITERAENR/E

max_value = np.max(array_1d)
min_value = np.min(array_1d)
print("&A{&:", max_value)
print("&/JVE:", min_value)

#){E: 3.0
HE: 2.0
mAE: 5
=/VE: 1




O T E- MatplotlibE

OMatplotlibEEE— 1 PythonEFZ eI {l{L/ZE |, 8Bid Matplotlib , Efi1a]
LRSI UTRAES , mERELE. iTE. SRES  S8EEURE

/T?MJEI’J*& Eo
O%%< : pip3 install matplotlib

D@Nﬁ 073~/

‘

: # RETYME, B THioxd # SBEXHYE:

'1? g)\mafPZOtllb_’fﬁnumpy x = linspace (@, 2 * pi, 50) plt.plot)(lx, sin (x));
import matplotlib.pyplot as plt plt. plot(sin (x)) ;

from numpy import x 1.00 1
smatplotlib inline 1.00

OPlot— 4= . N

plt.plot(y)
plt.plot(x, V)
plt.plot(x, y, format_string) 1oo{




O 2EF3E-scikit-learn

OScikit-learn2ZPython
ORM T FESHAWRZITE , NEE

| —

ORETITSEAIR |, BERHITHRAL
OXE+DTE , BRENTFUCIEFIZEGE |, of
OSklearnfFAAZEMREANIRIE , SIFNEINEEY
SIS RIS EHFRIEEESE.

R | R R

OSklearnfy &z

O3 iFpythonZA:

v

53

O A\ python —-m

nip install scikit-learn 5

2. 20

%S ARBAIH | 2a >

RO O3 Z S Z~AYR

/

STLEE, 1R
AR EF,

=

O python -m pip install scikit-learn -i
https://pypi.tuna.tsinghua.edu.cn/simple

&
i
M
i
[iE

=

2 JERFITS

(= &?%*Eﬂ-



t22F3JE-scikit—learn

OeHES , ATk

=<
. classification g scikit-learn
T |41 BEAS Igorithm cheat-sh
i J % . WORKING a. gorlt m C eat S eet
w&ﬁlm KNeighbors Clas;ii]z‘ier

Classifier

get
d%°

> sklearn & oY

NO

regression EI |E|

~ X e Text S "= [ <100K
E\ %—rsi_—g \"“_“J " tinear e SGD
— / .
ElasticNet
j 1401 = ﬁm\ ElasticNer —
ves - category
YES [ :

NO,

<100K

samples

NOT

Clustering -— m NO
number of
YES ) categories

clustering T known

samples

WES

m I}H . BX A&

ZRIT
RRUE,

do you have ) N
labeled NO
_ YES

predicting a
quantity
NO
Randomized
PCA

& NoT
| WORKING

i
/

samples

lss EnsembleRegressors
@ '

should be WORNG

important
\—/A RidgeRegression

SVR(kernel="linear")

Spectral
bedding

worm ¥
dimensionality
approximation

reduction

7aok

samples

YES

S

hicy strlftuy




O 122 ¥IE-scikit-learn—$iEEE

Osklearn.datasets.load_*()

SREVNIREL
1£ datasets E

% I 9& Jﬁ@l% MIRE 2

NSRS | REEEN

Osklearn.datasets.fetch_*(data_  »@=* ==e
home=None)

OFREN A RRS

=S

£

NSRS | MERAEEE

Osklearn=

AHIEE FEHFUES

&= =E }Ap()gg%t KMEE | Olivettil BEBMIEE

_F : ’ «~*$ZE’J§’=§—/\7‘%*SZ ABUBE | FIDH KMIBE
= d ata home %ET ﬁ1¢|§< t AMIEE | EREOARKIESE
N

EI’JE% =i A 2 /scikit lear

EITWJ IRENE

iR E

<

WEHES

Alir

BAAX
load_boston()
load_iris()
load_diabetes|()
load_digits()
fetch_olivetti_facecs
fetch_20newsgroups()

fetch_lfw_people()

X
d at a / ABUEE HRBHMENEHEUEE | fetch_rev1()

ERREE

E3
VS
@3
%
23
pa S

D,

VS

BRI
506*13
150*4
442*10
562064

400*64*64

3

804414*47236

from sklearn.datasets import load_iris

# RNBEEHIES
iris = load_iris()
print ("EREHIERMIREE: \n", iris.keys())

BREBIESENREIE:
dict_keys(['data', 'target', 'target_names',

'DESCR',

'feature_names',

'filename'])




O 2% E-scikit-learn—EUETRL E

O — LSRR ASE
RS EEINES R
IRBIE ISR IR,

OFE WHVEEHEIRER. &)
BB, IrE%wE,
e T DR

# SANBHRIESE

from sklearn.datasets import load_iris

# RNBEEHIES
iris = load_iris()

# 7 ndarray BIUHIZTE X ftrz y
X = iris.data
y = iris.target

# RIGHIBEHE

n_samples, n_features = iris.data.shape

print(n_samples, n_features)

150 4




O =¥ E-scikit-learn—- Bt

OZuEEFD _'HCZE'| HUEIREY
Z|—IVNERECEERN |, LUEREY
BEUERIIER, ﬁ/ﬁﬂﬁﬁ I,

1) min-maxtrER ( XWEZAIMinMaxScaler ) |, %5
AEEEERI[0,1] X8 :

/ L — Tmin
€Tr —

J

Lmar — Lmin

2 ) Z-scoretmEEM ( XL AStandardScaler ) |, %5
A ERURHEINEES D ¢

e —X
S

3) 73—k ( JWEBAINormalizer , BRIASL2IF—1L, )
&

\/ > Ty

/
q =

# min-max#m&Ent
from sklearn.preprocessing import MinMaxScaler

sc = MinMaxScaler()
sc.fit(X)

results = sc.transform(X)
print ("M4%Er1: ", X[1])
print ("M% fE: ", results[1])

B4Em:  [4.9 3. 1.4 0.2]
W4%fE: [0.16666667 0.41666667 0.06779661 0.04166667]

# Z-scoretm&Et
from sklearn.preprocessing import StandardScaler

#igfitHtransformAES R 1T
results = StandardScaler().fit_transform(X)

print("mM4Em: ", X[1])
print("M4EF: ", results[1])

B4%ri: [4.9 3. 1.4 0.2]
B4R [-1.14301691 -0.13197948 -1.34022653 -1.3154443 ]

# 13—
from sklearn.preprocessing import Normalizer

results = Normalizer().fit_transform(X)

print("m4eEan: ", X[1])
print("®4EE: ", results[1])

M4Esi: [4.9 3. 1.4 0.2]
W4EE: [0.82813287 0.50702013 0.23660939 0.03380134]
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O

S BT e RS SRS /9
/KB, BiA—(E. (£H

Binarizersd S SEIEENI — (B,

# Z{EM, EEIREN3
from sklearn.preprocessing import Binarizer

results = Binarizer(threshold=3).fit_transform(X)

print ("4 ER]:
print ("&EfF:

L0IBRT:  [4.9 3. 1.4 0.2]
EE: [1. 0. 0. 0.]

Hg L)),
", results[1])

OFREmES - (£
RS ER

| abelEncoder

BN AR ER

FHEFREERRE,

O YRES XJ‘—

TREA

”%?ft , HEE

KNF

¥

FEAFAERY m/\_J Eﬁ%@cbm

A LAF

FEEYEH{Tone-hotfRiE

" (B{UHFLE,
: OneHotEncodeer%%I}bo

-z

# JHRAGE

array([0, 3, 2, 11)

# InEdehs
from sklearn.preprocessing import LabelEncoder
LabelEncoder().fit_transform(['apple', 'pear', 'orange', 'banana'l)

from sklearn.preprocessing import OneHotEncoder

results = OneHotEncoder().fit_transform(y.reshape(-1,1)).toarray()

print ("&:¥Egm: ",

print("&3#E: ", results[1])

Z432E]: (000000000 0ODO0OD0ODODODODODODODODOOOOD0ODODOODOODOO0O0OO0OO
0000OOOOOOOOOOMI1II1I1I11111111111111111111
111111 111111121117111111111122222222222
2222222222222222222222222222222222222

2 2]

L4EE: (1. 0. 0.1

y)
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