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Simon Haykin, Neural Networks and Learning Machines, Pearson Education, 2008
Stephen Marsland, Machine Learning: An Algorithmic Perspective, CRC Press, 2014
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. Z4<Python

: - @ python
WindowZIEPython

About Downloads Documentation Community Success Stories News Events

Download the latest version for Windows

Download Python 3.12.0
$ \
( ) 1 I n ® Looking for Python with a different 0S? Python for Windows,
* ° Linux/UNIX, macOS, Other
W I n d O W S Want to help test development versions of Python 3.13? Prereleases,
h tt . t h d | d Docker images
. Pytnon.org/downioa
— —

Active Python Releases

M a C O S For more information visit the Python Developer's Guide.
152
I * Python version Maintenance status First released End of support Release schedule

3.13 prerelease 2024-10-01 (planned) 2029-10 PEP 719
312 bugfix 2023-10-02 2028-10 PEP 693
311 bugfix 2022-10-24 2027-10 PEP 664
A n n 3.10 security 2021-10-04 2026-10 PEP 619
Looking for a specific release?
3.9 security 2020-10-05 2025-10 PEP 536
Python releases by version number:
3.8 security 2019-10-14 2024-10 PEP 569
Release version Release date Click for more
Python 3.12.0 Oct.2,2023 & Download Release Notes ;
Python 3.11.6 0Oct.2,2023 & Download Release Notes
Python 3.11.5 Aug. 24,2023 & Download Release Notes
Python 3.10.13 Aug. 24,2023 & Download Release Notes
Python 3.9.18 Aug. 24,2023 & Download Release Notes
Python 3.8.18 Aug. 24,2023 & Download Release Notes
Python 3.10.12 June 6,2023 & Download Release Notes
v
Palam 3 11 2 lmn & an23 (i vt e

View older releases

MERFI SAEIEHLT EERFESTESMk
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2. Ta<Python

WindowZIEPython

(3) THEHH=RPythonfY%E:

% Python 3.6.0 (32-bit) Setup L ) —_— e | @ Python 3.6.0 (32-bit) Setup o

Windows

Install Python 3.6.0 (32-bit) Setup was successful

Select Install Now to install Python with default settings. or choose
M a C O S Customize to enable or disable features.

I i 6n for DOS.

I Ch\Users\adminm\AppData\Local\Programs\Python\Python36-32

| = 2 2L 2L I Ngx( to Python? Start with the online tutorial and
|

ocumentation.

Special thanks tg k Hammond, without whose years of

Includes IDLE, pip and documentation
Creates shortcuts and file associations

A n a c O n d a < Customize installation Z MN AL ———— e

Choose location and features Setup Progl’eSS

See what's new in this release.

python 4L
for Install launcher for all users (recommended) . Y
WinO QU 2ot o s e - o] Windows
| P - ]
python
for
windows

MERFI SAEIEHLT EERFESTESMk
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. TZ<Python

WindowZIEPython

(4) BEERIREE: AE -> "HRIBRK"

Windows

o * AR < | marse x
HENE EE AR RRE =R fan HFRF 2R
- C:\Windows\System32\Wbem $RE(N)
BTASHER, RUAMELIERRER. TR & C:\Windows\System32\WindowsPowerShell\v1.0\
GUROBI_HOME DA\Code\lib\win64 : " .
- C\Program Files (x86)\NVIDIA Corporation\PhysX\Commag,
1hE OneDrive C\Users\fam\OneDrive _\ g ) (XBO)\ o P \PhysX\ #RIE(E)
M R, BRI, AR, USSR OneDriveConsumer CA\Users\fan\CneDrive C\Program Files\InteNWiFi\bin\
a C ) ! ! Path CAUsers\fan\AppData\Local\MicrosoftWindowsApps,CAWind\Wi.. C\Program Files\Common Files\InteN\Wireless{ HSE)..
PyCharm C:\Program Files\letBrains\PyCharm 2018.3.2\bin; C:\Program Files\MiKTeX 2.9\miktex\bi
TEMP C\Users\fan\AppData\Local\Temp %SystemRoot%\system32
T™P CA\Users\fan\AppData\Local\Temp %SystemRoot% HIBR(D)
BEEREYE %SystemRoot%\Sys!
stem32\WindowsPowerShell\v1.0
SERKFHEXNREEE FFEE(N)... FE(E)- D) % \ 1.0\ )
- ETER(S) ram Files\Microsoft DNX\Dnvm\
A n a c O n a RE(E). @ C:\Program Files (x86)\Windows Kits\8.1\Windows Performance T... TH(0)
f‘s cﬁ\wwmm\ e CA\Program Files\Microsoft SQL Server\130\Tools\Binn\
- omspec H system. cmd.exe A . -
RS DriverData C\Windows\System32\Drivers\DriverData C:\Program Files\Sublime Text 3
RS, REUSIELES GRB LICENSE FILE CAUsersfangurabilic || %SYSTEMROOT%\System32\0penSSHy PRESAR)...
GUROBI_ HOME DACode\lib\win64 C:\Program Files\MATLAB\R2017a\runtime\win64
» NUMBER_OF PROCESSORS 4 C:\Program Files\MATLAB\R2017a\bin
RED).. 0s Windows NT C:\Program Files\Git\cnd
C:\ProgramData\Anaconda3;C:\PrugramData\Anaconda3\Librany\ C)\ProgramData\MicrosoftWindows\Start Menu\Programs
S8 /’ PATHEXT COM: FXF RAT- CMD: VRS: VRE- 15 ISF- WSF- WSH: MSC v | . N 3
BN C\Program Files\Microsoft VS Code\bin
i FRERW)... (D). BIER(L) C:\Program Files (x86)\Graphviz2.38\bin v
e HGE REFA(A) HWi i

MERFI SAEIEHLT EERFESTESMk
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2. Ta<Python

WindowZXPython

(5) ISR MIRTEERE:

Windows (Win+R->3Acmd->ifE- > Apython->Enter)

/ [ <427 - python o x
Mac OS Microsoft Windows [k 10.0.17134.885]

s % (c) 2018 Microsoft Corporation. {REZEFHEFI.

\far >python
7 £

S Aaconiua, Ine | (default, Mar 29 2018, 13:32:41) [MSC v.1900 64 bit (AMD64)
— Windows $ARIERATE N2 T IFHERAER. &
32 WRY4EE Internet 5]

s770): Bl |

P8 "copyright”, "credits" or "license"” for more information

Anaconda

e i WIEE(B)...

MERFISAEIESHT EERF 5 TR
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WindowZIEPython

(6) F&pip:

Windows

U Search projects

Help Sponsors Login Register

ip23.3.1
I Mac OS PP

pip install pip @

+ | Latestversion

Released: Oct 21, 2023

The PyPA recommended tool for installing Python packages.
I Anaconda

Navigation Download files

= Project description

Download the file for your platform. If you're not sure which to choase, learn more about installing packages (.
‘D Release history

Source Distribution
& Download files
Dip-23.3.1.tar.gz (2.1 MB view hashes)

Uploaded Oct 21,2023 source.
Project links

pipZ % HfYSource DistributionF[]Built Distributionf7iZis&Hi1
Built Distribution
A Homepage

B Changelog pip-23.3.1-py3-none-any.whl (2.1 MB view hashes)

USUERESERE, ILEMERT, SNRERBuUN Distibution, ENSIHREMFNTMING, FaES R RSms, nm
Uploaded Oct 21,2023 py3 CRERE QLRI HiR T, DIRBEMSource Distribution, Source Distributionfl & R{LISI0—2 MM, § L]
B Documentation Hzr, ESREN RIS,

MERFI SAEIEHLT

EERFESTESMk
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2. Ta<Python

WindowZXPython
(7) 38iEpipZEERkIN:
Windows (Win+R->f A cmd->fzE->mApip list, HiliPackageflVersionF 52X R pipZi<hkl])
Mac OS B8 Cincomssysem32icmdn _ ~ o o«
Anaconda
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2. Ta<Python

Mac OSZIXPython

| ‘ MacREFEBHEBPythoniflz, FAIAILIELRIGIMApythonfs SEARILAIETT
Windows

Last login: Fri Feb 24 17:46:07 on console
Mac OS litcastdeiMac-2:~ itcast
Python 2.7.10 (default, Oct 23 2015, 19:19:21)

[GCC 4.2.1 Compatible Apple LLVM 7.0.0 (clang-700.08.59.5)] on darwin
Type "help", "copyright", "credits" or "license" for more information.

| Anaconda ‘ >>> [

MERFI SAEIEHLT EERFESTESMk




2. Ta<Python

Mac OSZIXPython

. IR E SR R ARIPython, DES AR
| e ‘ TEHEMREFNdmgXE, WEEEIERERRENT

| Anaconda ‘

MERFI SAEIEHLT

Last login: Wed Mar 8 16:03: on ttys0oe
[itcastdeiMac-2:~ itcast$ @
Python 3.5.2 (v3.5.2:4def2a2%01a5, Jun 26 2016, 10:47:25)

[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin
Type "help", "copyright", "credits" or "license" for more information.
>

EERFESTESMk
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2. Ta<Python

AnacondaRIEPython
‘ Windows - BIENZERZE, HEBEREFEEMPYythonTHE, MERTENKMXRETIRRREH
[, 1RZPythonBlAILEESIRARNL
‘ Mac OS

« WTFEEHTHUEDITEIREZEINREZ], #FEdAnacondait{TPython¥Zi,

Anaconda

Tkt :

MERFI SAEIEHLT EERFESTESMk
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2. Ta#Python

AnacondaZXIEPython

I Windows Anaconda Installers

- s
I Mac OS =I . 5

Windows Mac Linux

Anaconda

Python 3.11 Python 3.11 Python 3.11

<. 64-Bit Graphical Installer (898.6 MB) . 64-Bit Graphical Installer (610.5 MB) &, 64-Bit (x86) Installer (1015.6 MB)

. 64-Bit Command Line Installer (612.1 MB) L 64-Bit (Power8 and Power9) Installer (473.8

MB)
&, 64-Bit (M1) Graphical Installer (643.9 MB)

&, 64-Bit (AWS Graviton2 / ARM64) Installer
L 64-Bit (M1) Command Line Installer (645.6 (727.4 MB)

MB )
&, 64-bit (Linux on IBM Z & LinuxONE) Installer
(340.8 MB)
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. TZ<Python

AnacondaLIEPython

I 2 Anaconda3 5.2.0 (64-bit) Setup - X ‘ 2 Anaconda3 5.2.0 (64-bit) Setup — x
Welcome to Anaconda3 5.2.0 | 3 ANACONDA  Please review the license terms before instaling Anaconda35.2.0 |
(64-bit) Setup (64-bit).
Wi nd WS O Setup will guide you through the installation of Anaconda3 l Press Page Down to see the rest of the agresment.
( ’ 5.2.0 (64-bit).
~
ANACONDA. Itis recommended that you dlose all other applications 1
before starting Setup. This will make it possile to update i Access
relevant system files without having to reboot your
computer, [Copyright 2015, Anaconda, Inc.
| Accessibility
Click Next to continue, H (Al rights reserved under the 3-dause BSD License:
Redistribution and use in source and binary forms, with or without modification, are "
ipermitted provided that the following conditions are met: Accessories
v
M a C O S 1f you accept the terms of the agreement, dick [ Agree to continue. You must accept the Administrative Tools "
agreement to install Anaconda3 5.2.0 (54-bit). Microsoft Store
Anaconda3 (64-bit)
Next> Cancel <Bock Cancel Anaconda Navigator
O Anaconda3 5.2.0 (64-bit) Setup - X 5 A da3 5.2.0 (64-bit) Set 52
A frcones (64-5i) Setup X Anaconda Prompt
I’\aCOH a . Choose Install Location o Advanced Installation Options
_) ANACONDA  choose the folder in which to install Anaconda3 5.2.0 (64-bit). .) ANACONDA  Customize how Anaconda integrates with Windows Jupyter Notebook
Setup will install Anaconda3 5.2.0 (64-bit) in the following folder. To installin a different | anced | Reset Spyder Settings
folder, chck Browse and select another foider. Cick Next to continue. i Advarced Optone = J
| [ Add Anaconda to the system PATH environment variable

Not recommended. Instead, open Anaconda with the Windows Start
menu and select “Anaconda (64-bit)". This "add to PATH" option makes
Anaconda get found before previously installed software, but may
cause problems requiring you to uninstall and reinstall Anaconda.

Spyder

Destination Folder

D

[Register Anaconda as the system Python 3.6
Browse... OUer programs, such as

PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically l EERIA

detect Anaconda as the primary Python 3.6 on the system.

Space required: 3.0GB
Space available: 104.7G8

< Back Next > Cancel <Back Cancel

MERFI SAEIEHLT
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2. Ta<Python

AnacondaLIEPython

- BRTEENTES, AnacondathifERESEENFATE,
LRIV R ESpyder, BT AIMFIupyter,

| Mac OS Spyder Jupyter Notebook

| Windows

- g Bl =
Run Debug Consoles Projects Tools View Help 1 < Home
2 = = sersifan ~ .
B¢ HeEE=nE BR f&| ¢ 3[00mn & 4l © [ localhost8888/1ree PN
wr¥\emm. ax Belp asl
& SouscGonsols = Objct Y& al “jupyter
] = Jupy
Fies | Running  Clusters
pt Fil
‘Setect items to perform actians on them. Upload | New+| &
- .
1 New 15 Spyeer? Resadt our (=0
12 print (year, nonth, day, sep="-'}
13 [ MATLAB

(3 OneNote ik
[ WeChat Files

o Th

O s

O By Office 11

ctive Python
i of IPythan's features.

system.
ct', use ‘object??’ for extra details.

Brantmars

SREERLT EERFESTESMk




2. Ta<Python

| Windows

| Mac OS

Anaconda

MERFI SAEIEHLT

AnacondaLIEPython

FERABIRZIEEEARIFRE, LA

SR

- HEDT. BUEIEHE. AT, T8
FIEE, BARESNE, GUIFR

e
=Jo

J ANACONDA. Enterprise Pricin,

Resources About

CRT oo AT
W%, £

/ DONGREI UNIVERSITY OF FINANCE & ECONOMICS

Sign In Contact Sales

Powered by the most recommended and trusted open-

source packages

< / > IL: ||

Data Exploration and ] R Al and Machine

Transformation Visualization Learning

® pandas * Matplotlib o scikit-learn

® Intake # seaborn ® TensorFlow

® NumPy » Plotly ® Keras

e Dask # Bokeh e PyTorch

@ Apache Airflow * HoloViews ® XGBoost

Gy [ [
GUI and Front-End

2'::;::;;—:;9”099 Development R Packages
# Flask

o NLTK * Django * ggplot2

* Gensim * Pyramid ® dplyr

o Transformers * Tornado ® tidyr

e PyTorch ® CherryPy o readr

EERFESTESMk




2. Ta<Python

Windows

Mac OS

Anaconda

MERFISAEIESHT

AnacondaZiXPython

{EFHcondatliEI G

« conda create -n FinTech python==3.11.4

Proceed ([yl/n)? ->vy

- pip install -r requirements.txt

Lot B AF

DONGBEI UNIVERSITY OF FINANCE & ECONOMICS

The following NEW packages will be INSTALLED:

bzip2
ca-certificates
libffi

openssl

pip

python
setuptools
sqlite

tk

tzdata

ve
vs2015_runtime
wheel

Xz

zlib

Proceed ([yl/n)? y

pkgs/main/win-64:

pkgs/main/win-64
pkgs/main/win—64
pkgs/main/win—64

pkgs/main/win—64:

pkgs/main/win—64
pkgs/main/win—64

pkgs/main/win—64:

pkgs/main/win—64
pkgs/main/noarch
pkgs/main/win—64
pkgs/main/win-64
pkgs/main/win-64
pkgs/main/win-64
pkgs/main/win-64

Downloading and Extracting Packages
163 KB | SRR B HHEHE R R R e | 100%
| 7.4 MB HHH B R R R R R T | 68%

wheel-0.41.2
openssl-3.0.12

ca—certificates-2023 | 123 KB

pip—23.3
openssl-3.0.12

:bzip2-1.0.8-he7714522_60
ca—certificates-2023.08.22-haa95532_0
libffi-3.4.4-hd77b12b_0
openssl-3.0.12-h2bbff1b_0
:pip-23.3-py311haa95532_0
python-3.11.4-hel021f5_0
setuptools-68.0.0-py311haa95532_6
:sqlite-3.41.2-h2bbff1b_0
tk-8.6.12-h2bbff1b_0
tzdata-2023c-h0udle81_0
ve-14.2-h21ffu51_1
vs2015_runtime-14.27.29016-h5e58377_2
wheel-0.41.2-py311haa95532_0
xz=5.4.2-h8cc25b3_0
::21lib-1.2.13-h8cc25b3_0

HESEHE S R B R Y | 100%

| 3.5 MB HESEHEH S R R Y | 100%
| 7.4 mMB HESHAHRH R ER SRR A RS S R R R R A R R 2 | 71%

EENFSTEFMR
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2. Ta<Python

AnacondaLIEPython

4. (EREIRIFHTIRIE

‘ Windows AR ERpipRELRIE, HHBITAINREENSEHTIDERE, NTF.
‘ e O . IfERHER

-1 https://pypi.tuna.tsinghua.edu.cn/simple some-package
Anaconda -1 http://pypi.douban.com/simple some-package
EEan AE ANIRASIT pip TR -

1 | pip -1 https://pypi.tuna.tsinghua.edu.cn/simple pip -U

MERFI SAEIEHLT EERFESTESMk
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2. Ta<Python

AnacondaLIEPython
| Windows pip install -i https://pypi.tuna.tsinghua.edu.cn/simple some-package # ;FH&

pip install -i http://pypi.douban.com/simple some-package #S i 1%

| Mac OS

Anaconda

pip install -i https://pypi.tuna.tsinghua.edu.cn/simple pip -U

pip install torch===2.1.1 -i https://pypi.tuna.tsinghua.edu.cn/simple

pip freeze > ./requirements.txt

pip install —r requirements.txt

MERFI SAEIEHLT EERFESTESMk
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2. Ta<Python

AnacondaLIEPython
ERELR
Windows BB

1 ‘pip config set global.index-url https

Mac OS

aoAR, AT TENGS:

Anaconda
1 ‘pip config unset global.index-url

pip config set global.index-url

pip config unset global.index-url

EERFESTESMk
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2. Ta<Python

Pytorch - GPU fic&

_____________________________________________________________________________________________________________________________________________________

Step 1 : pipinstall numba Step 2 : run test GPU.py | Step 3 :

import torch

from numba import jit, cuda torch.cuda.is_available()
import numpy as np

# to measure exec time

from timeit import default_timer as timer

=H=|" — _ = T |
Windows - o, s @ i o o NRERLATRE, FRPytorch-GPUEEERLL!
def func(a):
for i in range(10000000) : torch.cuda.is_available()
al[i]+= 1 v 14s

Mac OS

True

# function optimized to run on gpu
@jit(target_backend='cuda"')

i def func2(a): ;ZD%E%%F&'SE, i

for i in range(10000000) :
Anaconda alil+= 1
. . torch.cuda.is available()
if __name__=="_main__": . 00
n = 10000000 =
a = np.ones(n, dtype = np.float64) False

start = timer()

func(a) f£anaconda/envs/FinTech/Lib/sitepackagesHflis :

print("without GPU:", timer()-start) 1. torch
. 2. torch-2.1.1.dist-info
start = timer . .
func2(a) Q @jit(target_backend="cuda") 3. torchv!s!on L. .
4.  torchvision-0.16.1.dist-info. ZAfG4¢%EStep4.

pr\int( "with GPU:" , timer\( ) - star\t) without GPU: 4.020814199990127
with GPU: ©.4144971999921836

MERFISAEIESHT EERF 5 TR
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2. Ta<Python

Pytorch - GPU fic&

Step 6 : EFlX1N <, FlAnaconda Prompt
1. conda activate FinTech

2. #ean<, [IZE (Mb/sRITHIEE, BHELY505 1 ++)

- ———+
WDDM | Bus-Id Disp.A | Volatile Uncorr. ECC |
Temp Perf Pwr:Usage/Capl| Memory-Usage | GPU-Util Compute M. |

S et EFRaTEUT=1E:

NVIDIA RTX A200... WDDM | P0OAE000:01:00.0 Off |

Windows

i H 12w/ 39W l OMiB / U4O9EMiB l Looking in indexes: https://download.pytorch.org/whl/cull8

Collecting torch
Downloading https://download.pytorch.org/whl/cull8/torch—2.1.1%2Bcull8-cp311-cp31l-win_amd64.whl (2722.7 MB)
eta

Collecting torchvision

Downloading https://download.pytorch.org/whl/cull8/torchvision-0.16.1%2Bcull8-cp311-cp311-win_amd64.whl (4.9 MB)
eta

Mac OS

Processes:
GI

Collecting torchaudio
Downloading https://download.pytorch.org/whl/cull8/torchaudio—2.1.1%2Bcull8-cp311l-cp31l-win_amd64.whl (3.9 MB)
eta

Siasce SR Al

Installing collected packages: torch,
Step 5. Successfully installed torch-2.1.1+cull8 torc -2.1.1+cull8 torchvision-0.16.1+cull8

PyTorch Build Preview (Nightly)
Your OS Linux Mac
Package Conda _ LibTorch Source H%Eigs.tepg I gﬁlIE to rCh.CUda.|S_ava||ab|e() = =Tru e.

ot meems o Step 7: BHINumpy&, FEZIBAYRRASIHZR:

pip install --upgrade numpy==1.26 -i https://pypi.tuna.tsinghua.edu.cn/simple

Anaconda

Language

Compute Platform

pip3 install torch torchvision torchaudio --index-url https://download.pytoxch.

Run this Command: org/whl/cu118

MERFISAEIESHT EERF 5 TR
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2. Ta<Python

Windows

Mac OS

Anaconda

MERFISAEIESHT

TAEL - FEIUTE

Zin<S: pip install folium pandas

import folium
import folium.plugins as plugins
import pandas as pd

from folium.plugins import HeatMapWithTime

7+ 2.
RN .

import
import
import

import
import
import
import

pip install numpy matplotlib torch torchvision

numpy as np
pandas as pd
matplotlib.pyplot as plt

torch

torch.nn as nn
torch.optim as optim
torch.nn.functional as F

from torch.utils.data import Dataloader

import
import

torchvision.datasets as datasets
torchvision.transforms as transforms

Pytorch-GPUZRZES# Step5, m{TA T a<1a

torch.cuda.is_available()

NRBRUATRE, FRPytorch-GPUEZERKIN!

torch.cuda.is_available()

© 14s

True

L AT
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2. Python®

SiErEERETES

Pythoni#t1T&EISIERN S TESEER:
NumPy

Pandas

matplotlib

statsmodels

SciPy

scikit-learn

MERFI SAEIEHLT EERFESTESMk



1.2 Python®

S MA

—

___ 8

Pandas

PandasiZ2EFERVEIELEIOFOIEE, SEFEIETRITE. &

B EBEXERUN. BREPythonA— 1 B XKEEMIEEED T

INMERNFEEEZEZ—, PandasETF A HEEZREL: Seriess

DataFrame,

> Series2—M—4RIEUERE, HPE— N TEEE— MRS,
Seriess{{UIFNumpyHiTETInaaIEE. HA, FE&oJLIZ
HF B TR,

> DataFrame2—\N"#ERIK45%, PandasfdDataFramer]LAF
EFSMARNEIERE, FEE— M LIREENS B CHIRE,

MERFISAEIESHT EERF 5 TR



2. Python®

)
i
04

matplotlib

matplotllb%ﬂa—ﬁ TR TR EFIE(tE2DFN3 DAY

& A AALHT

PythonZE, BR#IEHJohn d . Hunter(JDH)BIEERY, TIER—
PREFF E.MZETF' BIFEES T IR T AHIETNER.
BSIPython&ERERIF, NMALEFIRNETERLE 7T —

/\

el BEME, XEEBEEEINE; sJLifEplot
TE=kpKEN—aERn

=

Ceh{ER

EENFSTEFMR
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2. PythonE

MERFI SAEIEHLT

(@

160

matplotlib

Normal scale

140
120 ¢
100

Logarithmic scale (y)
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2. Python®

)
2
04

g5 SCNLLRY 25— — P I 140 — DIl between
10} = 'z [120}
osl ..,0.‘.° _ 100 |
.,.8‘ 15 1 151 80}

0.0} o 4
s }{ 10} { 10} 60F
| 8T :
-1.0| & {37 1 3 20l
L

., i 0

: o— . . . ol—
7100500 051015 0 1 2 3 4 5 -101 2 3456 0 1 2 3 4 5
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2. PythonE FHE N

matplotlib

3
—_
|
2r [
[
1
1r 1
ok
1} !
I
I
|
_2‘ [
1
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1
3 4 :
- - T
.
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2. Pythong FHELNE
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2. Python®

)
i
04

statsmodels

StatsmodelsEPythonNFEITHERMITELFFE1LEE, 8fF—
SRS, FIHREMEITRNERT. EEINEEERE:

> Liner regression models: Zet[E]| T4

Gneralized linear models: —f&ZBIERY

Robust linear models: EissktHEny

Discrete choice models: EIE{I%kRIERY

ANOVA: FESTTRE

Time series analysis: AHEFEFISHT

Nonparametric estimators: JES165E

a wide range of statistical tests: ZFFEiHEIE

AR S TVEIEERIS: text, latex, html; SEENRFEZCHENE
1 ETNaEE

YV VYV V VY VY
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SciPy

SciPy EETNumpy 2 ERZiTH PR SN A E iR )i
RBERIES. TEERUTRRERE:

scipy.integrate: #ZUERD D D FEKERRS

scipy.linalg: ¥ 7 numpy.linalgriYEe S FDAEE S fETHRE

scipy.optimize: FRELH R (BRI FTIIREREX

scipy.signal: (FS- TR

scipy.sparse: REEPFRNL MR FKiEES

scipy.special: 3JFSPECFUNAIEI%E, SPECFUNEESCHL TiFS & IHIEIFREL
scipy.stats: fREESHIESIED M (EERE, XSS, EXDHRE), SRR
, M ZSHEA ST

scipy.weave: SEFFERCc+ +ADKINELHEHITERITR

B 455 {ERNumMPYFISciPygEfSCIl4E K Ef o matlab R E T BB RYINEE.

YV VYV V VY

A\
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scikit-learn

scikit-learnZ@PythonfJ— M HFNEEFIRR, BEME
NumPy, SciPyFImatplotlibtEiRz £, Ll 7 XERWSEFIE
,£ iE:

Classification: 7325 - SVM, nearest neighbors, random forest, logistic regression,
etc.

Regression: [l - Lasso, ridge regression, etc.

Clustering: £ - k&~-means, spectral clustering, etc.

Dimensionality reduction: F4E - PCA, feature selection, matrix factorization, etc.
Model selection: #&ZUEREE - Grid search, cross-validation, metrics
Preprocessing: FiibiE - Feature extraction, normalization

YV V V VY
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scikit-learn

Classification

Identifying to which category an object
belongs to.
Applications: Spam detection, Image

recognition.
Algorithms: SV, nearest neighbors,

random forest, ... — Examples

Dimensionality reduction

Reducing the number of random variables to
consider.

Applications: Visualization, Increased
efficiency

Algorithms: PCA, feature selection, non-
negative matrix factorization. — Examples

MERFI SAEIEHLT

Regression

Predicting a continuous-valued attribute
associated with an object.

Applications: Drug response, Stock prices.
Algorithms: SVR, ridge regression, Lasso,
— Examples

Model selection

Comparing, validating and choosing
parameters and models.
Goal: Improved accuracy via parameter

tuning
Modules: grid search, cross validation,

metrics. — Examples

Clustering

Automatic grouping of similar objects into
sets.
Applications: Customer segmentation,

Grouping experiment outcomes
Algorithms: k-Means, spectral clustering,

mean-shift, ... — Examples

Preprocessing

Feature extraction and normalization.

Application: Transforming input data such as
text for use with machine learning algorithms.

Modules: preprocessing, feature extraction.
— Examples

EERFESTESMk
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3. Numpy-/23

Numpy &7t

« NumpyZPythonFFRIFTERNEME, thEXEPython#EFRIF1HEERY
B, NOHUREMNER STEEEENumpy SR EFFAR, HLanEE AN
pandasB#i.2EEEM EFARRY.

« NumpyftzOERtiEndarray (N-dimensional array, N4EEi¢H), BIEZGELEY
TEREIAITTRERMAINAEEE,

Matplotlib - ATFIANumpyEIRHAVEERTE X BRE array (IS EUREE (L I EERRIZ L,

Pandas

EERFESTESMk
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3. Numpy-/23

Numpy &7t

HETarray(BREL, TJLUSSIER. TH. #FEVIR. BRETTAFETENEIRSLEEA, BEE
BRIEF|BarrayeREzry, EEESANuUumpy

‘ Pandas

‘ Matplotlib

MERFI SAEIEHLT

ANGAREET{INS

#1.5cFE M FIZRd1, JTéHd2, BREZIZRd3. d4FErEITHIS
d1=[1,2,3,4,0.1,7] #912%

d2=(1,2,3,4,2.3) #702H

d3=[[1,2,3,4],[5,6,7,8]] #IEIIFER, THRNIIE
d4=[(1,2,3,4),(5,6,7,8)] #HRESIE, TTHRATTH
d5=((1,2,3,4),(5,6,7,8)) ##xETTH

#2. S A\Numpy, FERHESRJarrayREl, 6lIEZHE
import numpy as np

dll=np.array(dl)

d21=np.array(d2)

d31=np.array(d3)

d4l1=np.array(d4)

d51=np.array(d5)

EERFESTESMk
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3. Numpy-/23

Numpy &7t
MFARNERE, oJLACIE—EFRAVETE.

np.ones(n,m) -> GIEENTTMFITTERE/91RIEEH.
np.zeros(n,m) -> BIENTMHITTEE/I087E54H,

28N | np.arange(a,b,c) -> BIEELIaIWINARE, (b-1)J5k(E, CHSKI—MEA,
Hepaflca#AE, BUAE: a=0, c=1,

‘ Pandas

AN IS
_ z1=np.ones((3,3)) #B5E3173%TEE N 1AVEE
| Matplotlib | zomnpceros(@.4)  #olisfraszes 2 m0msa
z3=np.arange(10) #RUEEBUAMIBER0, BN, RENIW—4EE
z4=np.arange(2,10) #BIZEAVIIREN2, AL, KEHIRI—HEE
z5=np.arange(2,10,2) #BIEEBAYNREN2, T2, KRENHI—HEHE

MERFI SAEIEHLT EERFESTESMk
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3. Numpy-1145

Numpy &7t
AR, EFREERIA)N, B TEFITIECERIL.
np.shape -> IREIFENRT, HiREWE/AITH, e.9.(2,5).

HNSRE—#EA, RENTAPN—ITE, KSEXMENKE,
CNSRE TR, TTETRERME, £—MERTE, £TMERTIE.

‘ Pandas | smmmmmiet S EEEESERTER

B LU np.reshape() BRESRSCIN : — CE = e o
‘ BB rl - NumPy array Elﬂlg Na/me Type Size
Matplotlib " I ; s 2 e
P r= np.array(range(9)) #—4xejiH T I R S Come

r1=rreshape((3,3)) #EHEA3173%I

MERFI SAEIEHLT EERFESTESMk
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3. Numpy-/23

Numpy MLy

..................................................................................................................................................................................................................................

Nurr?pyiﬂ ziigzggfgggﬁﬁﬁgﬁ;ﬁg%gﬁ " W A LS A oy — 4 3A,
- reshape /77, f Z A% i travel HIATSE . AR an .
Pt ins g il ravel() ek 2RI AT SEHL . o BIAAS 4 T
import numpy as np
Umpy arr = np.arange(12) # Gl —

arrl arr.reshape(3, 4) # WEndarrayfI4EEE,

import numpy as np

“Endarray arr = np.arange(12).reshape(3, 4)

arrl=arr.ravel()

| Pandas

| Matplotlib

MERFI SAEIEHLT

Eﬁﬁ;
Name Type Size Value
arr int32 (12,) arrayi([ @, 1, 2, ..., 9, 1@, 111)
. array([[ @, 1, 2, 3],
arrl int32 (3, 4) [ 4, 5 6, 7]
- "
B arrl - NumPy array = | E i

Name Type  Size
arr  int32 (3, 4)

arrl int32 (12,) array([ @, 1, 2, ..., 9, 18, 11])

’ I
B arr - NumPy array

EERFESTESMk



3. Numpy-/23

Numpy &7t
HFIzE

D=np.array([[1,2,3,4],[5,6,7,8],[9,10,11,12],[13,14,15,16]]) #EN£2ED

Numpy
oy RN

El= np.sqrt(D) HEBDFFTBITERF LR, SRMAETSEL
| Pandas E2=np.abs([1,-2,-100]) #ENZEBNT(E

E3=np.cos([1,2,3]) #EXcos{E

E4=np.sin(D) #EXsin{&
|Matp'ot“b E5=np.exp(D) HEE A R

MERFI SAEIEHLT EERFESTESMk




3. Numpy-/23

Numpy &7t

AR IEF, SN URENEMRESEEEREN.
IKSEERZ R ET R hstack().
FEIEZREAvstack()SCHL, EEMASEIMNMREREELHEABRRRITE,

Import numpy as np

aaaaaaaaa

M
g
m
3
o| |3
0
]
&
2
E

‘ Pandas A=np.array([[1,2],[3,4]])) #EX —#EEEHA N || - E—— R
B=np.array([[5,6].[7,8]]) #EX_#ZHB o
‘ Matplotlib | C-S=nP-hstack((A,B))  #KFIERZRITMER = e
C_v=np.vstack((A,B)) #EE BN E KD EFEE] R B S S—— R —
)

MERFI SAEIEHLT EERFESTESMk




3. Numpy-

e

Numpy &7t

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

@ NumpytR i sortig e, AT LUK HUA TEEE M

- BIRBAT LB, R HIRTT

Import numpy as np

‘ Pandas

‘ Matplotlib

arr = np.array([5,2,3,3,1,9,8,6,7])

. arrl=np.sort(arr)

Mame Type Size Value

arr int32 (9,) array([5, 2, 3, 3, 1, 9, 8, 6, 7])

arrl |int32 (9,) array([1l, 2, 3, 3, 5, 6, 7, B, 9])

B Numpy#ftifiargmaxfargmingfi %, AT LUR[EIRE
- WREAGE AN METTRIRTME, WREFEZA
- ENEEECNME, NEREE— RIS o o 4

MU, LU R axis=08k Lk [ & B8 A7
BKESRMAZES] . BEEENE, R NOTFA.

import numpy as np
arr = np.array([5,2,3,3,1,1,9,8,6,7,8,8])

MERFI SAEIEHLT

arrl=arr.reshape(3,4)

maxindex = np.argmax(arr)

' minindex = np.argmin(arr) |
maxindexl=np.argmax(arrl,axis=0) #ﬁ@%ﬁﬂ%ﬂé?%l?
. minindex1=np.argmin(arrl,axis=1) #ﬁ@%ﬁﬁd\{gggu

WAoo o T A ™
=
|~ Name Type Size Value
int32 (12,) array([5; 25 35 «.ay 7y 8, 81)
- array([[5, 2, 3, 31,
1 int32 3, 4
Fo ot [, 1, 9, 2,
inde t6d4 1 [
indexl ted  (4,) array([2, 2, 1, 1], dtype=int64)
minindex inte4 1 4
minindexl inté4 (3,) array([1, @, 8], dtype=int64)
EH arrl - NumPy array | B -
1] 1 2 3
0} 5 7 3 3
] 1 1 1 g 8
3 2 B 7 8 8

EERFESTESMk




3. Pandas-N\4Z

Pandas &%)

- Pandas EEFNumpyFH&iI—1PythonZigs
182, HAQR Capital ManagementF200854H
Frk, FHF2009FEFFEHE,

- Pandas{EAPython#dEnirAYZ L8, IBRMET X
BHEIROTRE, SEHIENE. SURmE. %
EER, BRI B ARSIES TR,

- PandastzOEURSHRIERFFIFIEIREIE, FrUnET
—YEEEE, MEEEN eI LAFAEEE S IRrIS 45U
%E%I%ﬂé’é:ﬁ%&ﬁ (RUTEER) KEE

« fEAnacondakiThR=, PandasBE2&&Emkix
b, TEBIIMEE, EERIEFERS2AZER]
8], SAGENRimport pandas as pd,

‘ Numpy

‘ Matplotlib

& Spyder (Python 3.6)

o o wtes TR

File Edit Search Source Run

NeBxE@ pRBDG NE=EEn B |

File explorer 8 ¥ Editor - C:\Usershlenovo. spyder—py3itemp. py

G20

MName

» B .anaconda
» B .android

- & spyder-py3
- & Anaconda3

=

Debug Consoles Projects Tools View Help

# O temn o[

~ import pandas as pd
pd. sl
o scatter pssefl

@ Series
set_eng_fleat_format
@ set option
show_versions
® Sparsefrray A
® SparseDataFrame L
@® sSparselist
@® sparseSeries
@ stats

EENFSTEFMR

MERFISAEIESHT



2\ ) ﬁ-
0 f, 14 »f A ‘?
‘ DONGBEI UNIVERSITY OF FINANCE & ECO!

INOMICS

3. Pandas-N\4Z

Pandas #%/UEE4E131 — 51 (Series)

- FHIRPandashIFEERRI—MUREM, HFE
SERE, —EBnEE5lindex, —EBHEXIMANE-

. FEyIEREEIIPandasE FfSeries() BREESE

‘ Numpy SCH,
import pandas as pd #S A\Pandas/ZE
import numpy as np #S ANumpyZE
_ s1=pd.Series([1,-2,2.3,'hq’]) #aEd=eIESIAFS]
‘ Matplotlib ‘ s2=pd.Series([1,-2,2.3,'hq,index=['a’,b','c’,'d]) #HEEHIFEMZES|, SIE MELFS
s3=pd.Series((1,2,3,4,'hq")) #HEE T HEZEIAFEY

s4=pd.Series(np.array([1,2,4,7.1])) #HEEZBCEEIAFY

print(s1[3]) -> hqg
print(s2['c’]) -> 2.3

BN R

|

EERFESTESMk
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3. Pandas-N\4Z

‘ Numpy ‘

‘ Matplotlib ‘

MERFI SAEIEHLT

Pandas #%/UEE4E131 — 51 (Series)

#iE = HE e 77
mydict={"red':2000,'bule":1000,'yellow':500} ENFH
ss=pd.Series(mydict) #TE FH6ZEFY

import pandas as pd

s1=pd.Series([1,-2,2.3,'hq"]) #CIEF%!s1

val=sl.values RN RS s1FYE, THETEval
In1=s1.index HREUFYs1HFHERE|, WHETEinl
print(val)

print(inl)

HATERAT
[1-22.3'hq’]
Rangelndex(start=0, stop=4, step=1)

EERFESTESMk




3. Pandas-N\4Z

Pandas #%/UEE4E131 — 51 (Series)

..................................................................................................................................................................................................................................

1unique() <= K  2.isin() <= FFEH
~ import pandas as pd - WRFE lJl}Z@True, &N False, '
s5=[1,2,2,3'hq’'hq’'he’]  #ENFI%ESS - WHETTEROA he X TR R A FE T SSFA .
‘ Numpy ‘  s5=pd.Series(s5) weBlEssitipsy) | Ao |
- s51=s5.unique() #ABunique()TiEEE | o - & Ea:se
. print(s51) ~ $52=s3.isin([0,'heT]) G
éiﬂﬁfﬁﬁgﬁﬁﬂ7:1 é ig ﬁ@%
<! dpeibool | |
‘ Matplotlib ‘
3. value_counts() <= HIXE B8 =53 - Series — g
~ s53=s5.value_counts|() nae 1o
| HehE3| (index) SEFFITTERIE, EEBAHNIHINY - .
RE, ANREECRN AR, BiftiRRI SuniquetBEIATRN E 1
R, XRERVEIEFRIESE, RETEIEINE—E, ™ B 2

- BISKETESHIRY, EERSIRMETREIERE 2.

MERFI SAEIEHLT EERFESTESMk




3. Pandas-N\4Z

‘ Numpy ‘

‘ Matplotlib ‘

MERFI SAEIEHLT

Pandas #Z/(£4

R%&E1E1 - 5 (Series)

4. EIETSE

@ isnull):  HMFRFFIREESEZE (hanf);
@ notnull():  HFREFBIchEHEZS(E:;

@ dropna(): EERFITRIZSE(nanE).

import pandas as pd
import numpy as np

ss1=pd.Series([10,'hq',60,np.nan,20]) #ENXFHIss1, EHFnp.nanAZE (nanfB)
#~NER, REZIEHAHITERS FRIEUE

ttl=ss1[~ssl.isnull()]

tt2=ss1[ssl1.notnull()]
tt3=ss1.dropna()

tt2F3AVZA R Stt1—4E,

ZE ->True, JEZ{E ->False.
JE=ME->True, ={E(nanfB)->False.
LR ESFERASELIERE, sSCIIXI=ERET.

BH ssl1 - Series

B2 tt - Series

a

Index

a

Index

EERFESTESMk




3. Pandas-N\4Z

‘ Numpy ‘

‘ Matplotlib ‘

MERFI SAEIEHLT

Pandas #%/UEE4E131 — 51 (Series)

HEESRENF2IHRRYE

import numpy as np

sl=pd.Series([1,-2,2.3,'hq")
s2=pd.Series([1,-2,2.3,'hq],index=["a",'v",'c",'d"])
s4=pd.Series(np.array([1,2,4,7.1]))

s22=s2[['a','d"] #ENZRE | S RFa,bHITTER
s11=s1[0:2] #2315 | IEERIENA
s12=s1][0,2,3]] #R5 | ALY
s41=s4[s4>2] #2350 BEEA

print(s22)
print(‘-*20)
print(s11)
print(*-"*20)
print(s12)
print(*-"*20)
print(s41)

HATEERWT
a 1

d hqg

dtype: object

1 -2

dtype: object
0 1

2 23

3 hqg
dtype: object

3 7.1
dtype: float64

EERFESTESMk




3. Pandas-1"22

Pandas #%/UEE4E131 — 51 (Series)
FFoIRRRIsKAD. FUE. &XE. &IME. BE. IVEESE:

import pandas as pd Mame Type  Size Value

| Numpy ‘ -Series (9,) Series object of pandas.core.serie

s=pd.Series([1,2,4,5,6,7,8,9,10]) =m float 1 5.777777777777778

Pand su=s.sum()
andas Sm:smean() =mi inted 1 1

ss=s.std() smx  inte4 1 1@
c SMX=S.MmaxX
| Matplotlib ‘ .. 0 ss  float 1 3.8731814857642954
smi=s.min()
su int 1 52

MERFI SAEIEHLT EERFESTESMk




3. Pandas-N\4Z

Pandas #/UE3E45132 - #iiEHE (DataFrame)

. PandasFREUSERIE, RS FFIRIBIERMIndexBEE— 2, R—A =
| Numpy | SIEERSS SN

. HEER B AIEindex. BISTIE

. Y HNEREIRS{HEENEIPy thoneh, SREBSIRIERISKIZEN (.. excel, csv, txtsTi).
‘ Mepledile ‘  HIREEM TR TR, R iR E R ST EES AT —.

MERFI SAEIEHLT EERFESTESMk



3. Pandas-N\4Z

Pandas #/UE3E45132 - #iiEHE (DataFrame)

‘ Numpy ‘

‘ Matplotlib ‘

MERFI SAEIEHLT

- FHRE (key) 518
- FHFYE(value) HFIE

———————————————————————————————————————————————————————————

. import pandas as pd

. Import numpy as np

. data={'a";[2,2,np.nan,5,6],

5 'b":['kl',’kI’,’KI’,;np.nan,’kI’],
'c’.[4,6,5,np.nan,0],
'd":[7,9,np.nan,9,8]}

df = pd.DataFrame(data)

- Z&5|(index) FAE (EIJMOFF!IL‘M/J\EWCHWU)

EthFm

BET=#, FfEPandasEEFAIDataFrameiR#l, BILAGIEREHEIE,

Index

F

2

5

= (1) (=] = [=~]

]

SIRENREE="

k1

k1

k1

k1

1. 51|25 df.columns

2. Zg| df.index
3.1 dfvalues

B

EERFESTESMk




3. Pandas-1"22

Pandas ZILEIREETE2 - EUEIE (DataFrame)

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________

1 dropna() <= XEZIREFHZE (nanfE) 2. fillna() <=XJZUREFHN=EHITER

df1=dfdropna()  df2=dffilna(0)  #RTERMETEIERO

| df3=dffillna('’Kl') #PrBEZTETTEIEFKI
I Numpy ‘ o -~ dfa=dffillna{'a"0,'b"'kl','c":0,'d":0})

(B - ~ dfs=dffillna({'a:0,'b"'klI' }) #EBHFIEF

E @ o 2 : k1 ; 4 : 7 ; ; 'E df2 - DataFrame T = | B dis - DasFrame
I Matplotlib ‘ - A B .

: B dfl - DataFrame ——

Index a b c d b p

MERFI SAEIEHLT EERFESTESMk



3. Pandas-1"22

Pandas ZILEIREETE2 - EUEIE (DataFrame)

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3. sort_values() <= {57 IEHITHEF 4 sort_index() <=XJZ5 [I#{THEF

~ import pandas as pd Df2=Df1 .sort_l_rldex(aSFendlng:False)
| Numpy ‘ data={'a":[5,3,4,1,6],'b"['d",c','a’",'e",'q,'c":[4,6,5,5 6]} #EONET R, XEIREANER
Df=pd.DataFrame(data)
Df1=Df.sort values('a’,ascending=False)

BT, RERENR

B Df - DataFrame

| Matp|0t|ib ‘ % Index a b

Bl Dfl - DataFrame B Dfl - DataFrame B Df2 - DataFrame u

Index a b C E Index a b ' Index a b

MERFI SAEIEHLT
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3. Pandas-1"22

Pandas ZILEIREETE2 - EUEIE (DataFrame)

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________

5. head() <=EVHIN/T i 7. join() <=WIF N EUBIEZ [BAKTEERE
 H4=Df2head(4) #ENEI41T  Df3=pd.DataFrame({'d"[1,2,3,4,5]))
ey e — — . Df4=Dfjoin(Df3)
| Num Py ‘ . M = . = — BB Df - DataFrame
E z . : : Index a b c
.y, ] DR
6. drop() <=BEARSE RIS RF T T
| Matplotlib ‘ H41=H4.drop(‘b’, axis=1) === : - - -
 #7): axis=1 4T axis=0 {m e

MERFI SAEIEHLT EERFESTESMk




3. Pandas-N\4Z

Pandas ZILEIEETE2 - HiEE (DataFrame)

..................................................................................................................................................................................................................................

8 as_matrix() <= HUEEZHLAINUMpyEEH |
import pandas as pd D={'M1"list1,'M2"list2,'M3"list3,'M4"list4,'M5":list5}
~ listl=[a,b','c,d" e ] - HEMTHD, EAFH. WERSHE
‘ Numpy ‘ - list2=[1,2,3,4,5,6] |
| list3=[1.4,3.5,2,6,7,8]

 list4=[4,5,6,7,8,9] ~ D1=D.as_matrix()
 list5=[t,5,6,7,k,9.6]

D=pd.DataFrame(D)

- G={MLlist2, M2 list3, M3 list4} D=[[a’11.4 4]
‘ Matplotlib ‘ #ENFHG, BERNEEHEEE [b'23.55 9]
g G=pd.DataFrame(G) ['c' 3 2.0 6 6]
| G1=G.as_matrix() [d'46.07 7]
S gy amey & o - ooterrame SN ['e'57.0 8 'k’]
B S e [ 68.099.6]]

MERFI SAEIEHLT EERFESTESMk




3. Pandas-1"22

Pandas ZILEIEETE2 - HiEE (DataFrame)

..................................................................................................................................................................................................................................

9. to_excel() <= BHIRIESH FExcel

D.to_excel('D.xlsx") D={'M1"list1,'M2"list2,'M3":list3,'M4"list4,'M5":list5}
== o - HEMTHD, EAFH. WERSHE
‘ MUy ‘ 1 |IE |lE 4 Mo | D=pd.DataFrame(D)
LU 1.4 4 L D1=D.as_matrix()
L1 3 |d ¢ &8 7T 7 [b' 2 3.55 5]
‘ Matplotlib ‘ 4 e 5 7T 8 | [c'32.06 6]
b | & 8 9 4.8 [d"46.077]

['e'57.0 8 'k]
['f'6 8.0 9 9.6]]
10. to_csv()

MERFI SAEIEHLT EERFESTESMk



3. Pandas-1"22

Pandas /0 EREE2 — £

EHE (DataFrame)

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________

11. DF.iloc[®@),@)]
. OFNIDFEIT(row) FAREEE], @IRIDFAIF(columns) FhRi!

| Numpy ‘

| Matplotlib ‘

MERFI SAEIEHLT

# iloc for positional indexing

c3=df2.iloc[1:3,2]
c4=df2.iloc[1:3,0:2]
c5=df2.iloc[1:3,]

c6=df2.iloc[[0,2,3],[1,2]]

TF=[True,False,False, True, True]

c7=df2.iloc[TF,[1]]

| Regd. No Nome Marks%

. ——— L ”
BEH df2 - DataFrame i "
) BEEH c32 - Serie BB c4 - DataFrame
Index = B < d Index Index a b
a 2 K1 <4 F
1 1 k1
= 2 a K1
2 a8 K1 =] a8
= =] a a8
BEH <5 - DataFrame rﬁ c7 - DataFrame -
Index b < Index b
a k1 a = K1
= 2 e a K1

EERFESTESMk




3. Pandas-N43

Pandas #/UE3E45132 - #iiEHE (DataFrame)

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________

12. DF.loc[®,®@)]
. OFXIDFIEM, @FXIDFRIFI TARIES

I N ‘ # loc for label based indexing el S S B R =
C8:df2|oc[df2['b'] o 'k|":]; Index : a klb c d | BB 10 - DataFrame
c9=df2.loc[df2['b"] == 'kl',:].head(3); j 2«

~ clo=df2.loc[df2[b] == kI'[a'/c]l.head(3); ||, o a
 cll=df2.loc[df2[b] == kI'[a'c]]; > °

I Matplotlib ‘ F

EH c% - DataFrame

MERFI SAEIEHLT EERFESTESMk




| Numpy ‘

| Matplotlib ‘

MERFI SAEIEHLT

3. Pandas-1"22

Pandas #/UE3E45132 - #iiEHE (DataFrame)

13. pd.read_excel()

path="—_ ZEX_EZFE ANH G xiIsX;
data=pd.read_excel(path)

#HVSheet2 B EAIETE
data=pd.read_excel(path,'Sheet2')

B data - DataFrame @Eﬂ

»

Index | %X aL =N

o m msm  me

1 D@2 29156182 856

z Da2 28156186 nan

3 D@3 281560104 1811

_________________________________________________________________________________________________________________

B2 data - DataFrame Lilﬂlg
SE ] AR i
. zesseres  mas
1 20150102 856
- 20158106 858
= 281581609 1911
a 20150105 807

dta=pd.read_excel('dta.xlsx',header=None) #Fx3&k

B dta - DataFrame

o PR B i =)
=] O 05

. Index 0 1 2
g 2 3 4 3
5
10 1 b 5 9
11
3 c & 10
TN

EERFESTESMk
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3. Pandas-N\4Z

Pandas #/UE3E45132 - #iiEHE (DataFrame)

..................................................................................................................................................................................................................................

13. pd.read_table() <= EENTXTX AEE

import pandas as pd
dtal=pd.read_table('txtl.txt',header=None)
# RN TabE, RETFEL

dta2=pd.read_table('txt2.txt',sep="\s+’)
#HOPRATIS, Tmask

‘ Numpy ‘

r - 2 i p—

| ol - EEE | tet2 - i0=E - .

; T &m0 mm0) ==(v) ZEH) _ _

i 8.35  23.53 T7.51  8.62  17.42 10.00 1.04  11.21 MR #E|(E) BI(0) EFEFN) EBEH)

5 9.75  23.75 6.61  9.19  17.77 10.48 1.72  10.51

Pandas g 819  30.50 4.72  9.78 16.28 7.60 252  10.32 abcde

| 7.73  29.20 5.42  9.43  19.29 8.49  2.52  10.00 1793465

: 9.42  27.93 8.20 814  16.17 9.42 1.55  9.76

5 9.16 27.98 9.01  9.32 1599 9.10  1.82  11.35 6T 5 9 10

: 10.06 22.64 10.52 10.05 16.18 8.39  1.96  10.81

. E o0 LT T4l o RS 17 25 11 12 L | 1% BL 11 12 13 14 15
Matplotllb i BH dtal - DataFrame l‘:' | = |!

B dta2 - DataFrame

] Index ] 1 2 3 4 5 6 7
a 8.35 23.53 7.51 8.62 17.42 16 1.84 11.21

Index a b c d e

1 9.25 23.75 B.61 5.19 17 .77 18.48 1.72 18.51
2 8.19 38.5 4,72 9.78 16.28 7.6 2.52 18.32 E 1 2 3 4 5
3 7.73 29.2 5.42 9.43 19.29 8.49 2.52 16 1 6 7 8 g9 1@
4 9.42 27.93 B.2 8.14 16.17 9.42 1.55 9.76
5 9.16 27.98 9.81 9.32 15.99 9.1 1.82 11.35 2 11 12 13 14 1>

MERFI SAEIEHLT
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3. Pandas-1"22

Pandas #/UE3E45132 - #iiEHE (DataFrame)

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________

13. pd.read_table() <= {EETX TS AEGE

| import pandas as pd
dta3=pd.read_table('txt3.txt',sep=',',header=None)
| Numpy | #pinES, REEEL

" w3 - o=

i £ E B N == H —
Pandas [ fgtc::u Eiﬁtj TETL(0) v =BEN(H)

T,8,9,10,11
12,15,14,15, 16

BEH dta3 - DataFrame

| Matplotlib ‘

EERFESTESMk
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3. Pandas-N\4Z

Pandas i&#&llit&E - rolling

..................................................................................................................................................................................................................................

E 13 pdrol“ng_m ean(P’N) <= ;ﬁﬁ]*qzig{g rﬁ avg_A - MumPy array BH avg_S - Series
- PARSRAOKURYI, NARSITENRE. : I
| . . . 0 nan
‘ e ‘ PEJLAENumpysiDataFrame, {BERgELlistei&tuple . I !
E 2 nan : e
import pandas as pd 3 z
~ importnumpy as 1= -
 1=[1,2,3,4,5,6,7,8,9,10,11,12,13,14,15] #%Ij3= - ;
‘ T=(1,2,3,4,5,6,7,8,9,10,11,12,13,14,15) #yoH 7 e ’
Mat |Ot|ib ‘ : P " _ 3 nan
P A=np.array(L) HREIIRLEEIR R, WeTEA | ° - 5.5
| S=pd.Series(L) #4%‘§IJ§EL$§}§?3J%_§U / mﬁtg/ﬁ\Q%S _ - 10 5.5
#avg_L=pd.rolling_mean(L,10) #R4E 1 10— " .-
#avg_T=pd.rolling_mean(T,10) #RE 11— " .5
avg_S=pd.rolling_mean(S,10) = . -
avg_A=pd.rolling_mean(A,10) ij = » 0.5
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3. Pandas-1"22

Pandas ;Z5flitH - rolling

13. pd.rolling_sum(P,N) <= ;RFRA
 pd.rolling_min(PN) <= ke /\VE

| Numpy ‘  pd.rolling_max(P\N) <= Ak EAME
: PAMSRETEIESI, NIRDIT K.

PRILLZNumpyziDataFrame, {EE A gezlistziZEtuple
| Matplotlib ‘ import pandas as pd

import numpy as np

L=[1,2,3,4,5,6,7,8,9,10,11,12,13,14,15] #%l3
T=(1,2,3,4,5,6,7,8,9,10,11,12,13,14,15) #TH

A=np.array(L) HIGHIRLAGIR NEH, T EA
S=pd.Series(L) HIEPRLIEIRANFY, WEZES

MERFI SAEIEHLT
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sum_S=pd.rolling_sum(S,10)
sum_A=pd.rolling_sum(A,10)

Min_S=pd.rolling_min(S,10)
Min_A=pd.rolling_min(A,10)

Max_S=pd.rolling_max(S,10)
Max_A=pd.rolling_max(A,10)
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3. Matplotlib-/143

Matplotlib &4}

- Matplotlib@Pythondh—"P "2 EE, BefsIEE B REAISTIEIERT L, Matplotlibg—ﬁ
FHJohn HunterF20025 2714, ,EE’JEjJTT’JL—/\MatIab‘tE’J E|EREE .,

I NURTZY ‘ . MatplotibEEAZATIAS AN FANEREEHT -

I Pandas ‘ 1. canvas (HE[#R) 2. figure (EfH)

. VFREER, S A\matplotlibZERS $23/ffcanvas’ I,
Matplotlib BafF T MNX—EMBEFHIRIREES .
3.axes (F&) 4BRER (WEITR)

Rfigure > B AEIER, i INskfgciaxes EREFASE,
SIS ESRE., BRI ERER,

MERFI SAEIEHLT
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3. Matplotlib-7ME

Matplotlib &4}

f£Anacondax{ThikF 2R 7 MatplotlibZE, ESA\pyplotiEREIBILAER T, SAL
=9 import matplotlib.pyplot as plt

| Numpy

& Spyder (Python 3.6} — e

File Edit Search Source Run Debug Consoles ProjectsN\Tocls View Help
| Pandas O B%iEQ@ pBERDGEG M NETEMW B BX £F& ¢
File explorer B > Editor — C:ilse enowoh. spyder—py3itemp. py

LEI I+ ™ | tem —
Mame B Size Type il import matplotlih.pyplot@

Matplotlib - R .anaconda File Folder =) ;p pie‘_— i

- B .android File Folder pink

- B .conda File Folder plasma

- B idlerc File Folder S

- Bm .ipython File Folder plot date

- B jupyter File Folder = plot;ile A

- B .matplotlib File Folder plotting

- @ .oracle_jre_usage File Folder polar

> R PyCharmCE2016.3 File Folder @ Polaraxes

- B spyder-py3 File Folder & Polwveon i

- B AnacondaProjects File Folder
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3. Matplotlib-13

Matplotlib — B, &E. RE

plt.figure(1) # G E—  Efm
plt.subplot(2, 1, 1) # BEfpXlo /92 < 1B, SRS 15KE R

SINEfRE. B0 RrENERED. Mitnd. SARHMSREFLRESHEREHIRY, iR
Numpy BEREIRF, ATLSRSHIER, BRILASSRIISSSIRE.

R AR ERHAEH
Pandas title fE LA bR, FUMR SRR, ALE. Bt THRRNESH
xlabel fE A ET R a4 8K, PR EME . B, THRRNESH
ylabel FE LT EE Ry A fR, ATUMEEAME. Bt FHRNESH

xlim TRE L AT XA ATE R, R AERE — N EUE X E], 1 JEiE 7T AR IR
ylim 1852 AT BBy EEE , R RERE — MEUEXE, T IEE A AT # AR IR
xticks e X2 FE 1 H S5 U

yticks TR E YR %I 1% H 5 BUE

legend 182 AT ETERIEIG], AT E BB RN, LB FrsE
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3. Matplotlib-13

Numpy

Pandas

Matplotlib

MERFISAEIESHT

Matplotlib - S5—ig[El

B RFSRETR. SHlEFzE, AIER
matplotlib.pyplot.savefig () REURFE FEfE
TR
{ERfmatplotlib.pyplot.show() & RRE .
IFEBRTIERHIREL "y=x 2" § "y=x"

y=x"2 & y=x

10

= 05 1

00 b=

# BliEET

# WIDGHZFR
m\JJIJyEE%?T
TEXEHS B (01)
# f5eyieE (0,1)

ETEIREIT

. import matplotlib.pyplot as plt
. import numpy as np

. plt.figure(1)
' x = np.linspace(0, 1, 1000)

' plt. subplot(2 1 1) # 9392 1B,
 FEE1RKE RS

pIt.titIe('y=x’\2 & y X') # ﬁ]’fiblllﬁim_
§p|t.x|abe|('x' )
: plt.ylabel('y’ )
- plt.xlim((0, 1)) # 15
plt.ylim((0, 1))
| plt.xticks([0, 0.3, 0.6, 1]) # IREXGHZIE
' plt.yticks([0, 0.5, 1]) # REyHZIE

- plt.plot(x, x ** 2)

. plt.plot(x, x)

pltlegend(['y=x"2", 'y=xT) # ZINEH
' plt.savefig('1.png’) # (RFEH

' plt.show()
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3. Matplotlib-1142
Matplotlib — f#RAAX BRIDR oY

BB o ~—
\ import numpy as np ! o
import matplotlib.pyplot as plt 025 |
\ x = np.arange(0, 10, 0.2) ~0.25
| NUMPY W _ - <ingo B
| plt.title('sinfhZs") —r |
' plt.plot(x, y) i " i ) ’ ’ ”
| Pandas  plt.savefig('2.png’) i
plt.show() o sindhiE
Matplotlib x = np.arange(0, 10, 0.2) 0501
'y = np.sin(x) .
plt.rcParams['font.sans-serif'] = 'SimHei" # IREF{K/9SimHei 0.8 ]
' plt.rcParams['axes.unicode_minus'] = False # fB@RaE "-" BRFE |
' plt.title('sinf4k) .
' plt.plot(x, y) | 0 : . ¢ . o
' plt.savefig('2.png’)
' plt.show()
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, VA TEAF
3. Matplotlib-13 =

Matplotlib - R REHER E )RR

Bl 2019E=EEEmE

pltylabel(f5E81 (F57T) )

. plt.show() hal
Matplotlib S~ .
V=[2018E—ZE 2018E "SR '2018E =R, 201 SRR, 5

BIRABIT S

. Import numpy as np ! oo ]

. import matplotlib.pyplot as plt e

i : E 105. 0

| x = np.array([1,2,3,4,5,6,7,8]) #EEIRS - .
Numpy Ly = np.array([100,104,106,95,103,105,115,100]) #$HE&0 | .

'\ plt.rcParams['font.sans-serif] = 'SimHei' # ZEFRSimHei i z:

| plt.title(EF=52018-201 9= T 4ET) | 7 2 3 & 3 a i =

. ! F@ine
Pandas  pltplot(x, y) :

| pltxlabel(ZERS") i B 20018-20198 SRS &R

2019F—FF, 20195, 20195 =5, 201 9] oz 5

plt.rcParams['font.sans-serif'] = 'SimHei'  # I§&=F{K9SimHei 100.0
plt.title(ErF=532018-2019Z=EHERT) 7.5 |

plt.plot(x, y)

plt.xlabel(Z=E")

plt.xticks(x, v, rotation = 45) #vAS5xJIMAIFHIXIE, rotationIheEMHE
pltylabel($5E&5 (H7T) )

plt.show()

1
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1
1
1
1
1
1
' 95.0 -
1
1
1
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1
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1
1
1
1
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