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MogBa nporpamyBaHHs Python

Python — iHTepnpeToBaHa, MyabTinapaairmeHHa
MOBa NporpamMyBaHHA BUCOKOro PIBHSA 3
ANHAMIYHOLO TUNI3aL €D, aBTOMATUYHUM
YNPaB/IHHAM NaM'ATTIO | 3PYUYHUMMU
BUCOKOPIBHEBUMMU CTPYKTYPaAMU AAHUX.

Po3pobneHa B 1991 poui [Bigo BaH Poccymom.

MNiaTpumye 06pobKy BUHATKIB, NapasebHi
obumncneHHs.

MiaTpMMy€eTLCA AeKiNbKa Napagurm nporpaMmyBaHHS,
30KpeMa: 06'eKTHO-

OPIEHTOBAHA, NpoueAYPHa, PYHKLIiOHA/bHA

Ta aCMeKTHO-OPIEHTOBAHA.
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[lapaaurmmn nporpamyBaHHS

* IMnepaTtuBHa - oNUcye npouec 064YNCIeHHA Y
BUMNSAAI iIHCTPYKLIN, LLLO 3MIHIOKOTb CTAH NPOrpamu

* O6'eKTHO-OpIEHTOBAHA - OCHOBHOK KOHLLEML,IEI0 €
NOHATTA 00'€EKTA, O OTOTOXHIOETLCA 3 06'EKTOM
npegmeTHOI 0bnacTi

o OyHKLiOHaNbHA - B Hill NpoLec 064NCAeHHS
TPAKTYETbCA AK OOUYNCIEHHSA 3HaYeHb PYHKLiIN B
MaTeMATUYHOMY PO3YMiHHI (CNOCI6 BUPILLIEHHS
3a43a4i ONUCYETLCA Y BUTNALI 3aNEXHOCTI QYHKLLIN
oAHa BIA 0AHOI )
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Why Python?

Hanweunawe 3pocTatoua 0CHOBHa MOBa NPOrpamyBaHHS, K BU
MoxxeTe 6aunTn Ha maatoHky Figure 1-4.

Pepakuis IHaekcy TIOBE (https://www.tiobe.com/tiobe-index/) y
YyepBHi 2019 poKy kaxe: «Llboro micaus Python sHoBy aocsir
pekopaHo Bmucokoro nokasHuka TIOBE - 8,5%. Akwo Python
3MOXe yTPUMaTH L,en Temn, BiH, UMOBIpHO, 3aMiHnTb C Ta Java
yepes 3—4 POKW, CTABLUKN, TAKUM YNHOM, HAMNOMY/ISIPHILIOKO MOBOIO
nporpaMmyBaHHSA Y CBITI ».

Moga nporpamyBaHHa 2018 poky (TIOBE), a Takox Halkpawmm
peutuHr IEEE Spectrum ta PyPL.



Figure 1-4. Python leads in major programming language growth (Bill

Lubanovic Introducing Python. — 2020)
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TIOBE Index for September 2015

Sep 2015 Sep 2014 Change Programming Language Ratings Change

1 2 N Java 19.565% +5.43%
2 1 v C 15.621% -1.10%
3 4 n C++ 6.782% +2.11%
4 5 o C# 4909% +0.56%
5 8 N Python 3664% +0.88%
6 7 ~ PHP 2.530% -0.59%
7 9 ~ JavaScript 2.342% -011%
8 11 o Visual Basic NET 2062% +053%
9 12 o Perl 1.899% +053%
10 3 v Objective-C 1821% -8.11%
11 29 A Assembly language 1.806% +122%
12 13 n Ruby 1.783% +050%
13 15 N Delphi/Object Pascal 1.745% +0.59%
14 14 Visual Basic 1532% +026%
15 17 o Pascal 1.298% +040%
16 18 o Swift 1.188% +0.34%
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TIOBE Index for April 2021

Apr 2021
1

2
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13
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Apr 2020
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19
22
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10

Change

«

«

Programming Language
C

Java

Python

C++

C#

Visual Basic
JavaScript
Assembly language
PHP

SQL

Classic Visual Basic
Delphi/Object Pascal
Ruby

Go

Swift

Ratings
14.32%
11.23%
11.03%
7.14%
4.91%
4.55%
2.44%
2.32%
1.84%
1.83%
1.54%
1.47%
1.23%
1.22%
1.19%

1.12%



TIOBE Index for August 2021

Aug 2021 Aug 2020 Change Programming Language
1 1 G C

2 3 @& Python

3 2 v _? Java

C++

C
5 5 GC#

https://www.tiobe.com/tiobe-index/

Ratings

12.57%

11.86%

10.43%

7.36%

5.14%
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IHHI 3HY, kadeppa MN3AC, agou. Moniswmin
B.l., 2021



Why Not Python?

Python - He Halkpal,a moBa g5 6yab-aKoi cUTyauil.

BoHa gocnTb wemnaka ansa 6iabwocTi nporpam, aae moxe 6ytu
HeAOCTATHbLO LWBUAKOK ANS AeAKUX i3 BiNbl BAMOIMBUX.

Akw,o Bawa nporpama binbluy YacTUHY CBOrO Yacy NPOBOAUTD
3a BUpiLWEeHHAM 0buncitoBaabHUX 33434 (NOB'A3aHMX 3
HaBaHTa)XEHHSAM NpoLecopa), nporpama, HanncaHa Ha C, C ++,
C#, Java, Rust abo G0, sk npaBmao, NnpaytoBaTMMe WBUALLE,
HixX IT ekBiBas1IeHT Ha Python.

(Aueucsb Bill Lubanovic Introducing Python. — 2020 p.16)



AHaMIyHa Tunisay,iq

e Hemae nonepeaHbLOro Oros0WeHHs TUMIB —
TWN 3MIHHOI BUBOAMUTbLCA B NpoLeci BUKOHAHHA

# QyHKLiA MOXe NoBepHYTU 06'ekT Byab-sKOro Tuny
result = f (x)

e CTpoOra Tunisauyis

Henpunyctumo: 5 + "3
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[BIg0 BaH Poccym

e Guido van Rossum -
roNNaHACBKUM NPOrpamicT

* [0/10BHUM aBTOP
HaB4YasabHOI Mo ABC
(90-Ti)

e Cepeg nporpamicrTis:

«BenvkoaywHmm f0BiYHMN
 Gvidovan Rossom ANKTATOP» (AHI.

Benevolent Dictator For
Life, ckop. BDFL)
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Benevolent dictator for life

Benevolent dictator for life (BDFL) is a title given to a small
number of open-source software development leaders,
typically project founders who retain the final say in disputes
or arguments within the community.

Persons sometimes referred to as "benevolent dictators for life"

Name + Project + Type +
Dries Buytaert Drupal content management framework
Rasmus Lerdorf PHP scripting language
Guido van Rossum | Python programming language
Linus Torvalds Linux operating system kernel

Patrick VVolkerding | Slackware | Linux distribution
Larry Wall Perl programming language
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IcTopis Python

3'aBMBCA Y 1991 poui

Ha3BaHMW Ha YyecTb BpMTAHCBKOro cepiany 70-X
“JliTatoumm umpk MoHTi MNanToHa”

Python 1.0 — January 1994
Python 2.0 — October 16, 2000
Python 3.0 — December 3, 2008

[loTO4HI Bepcil (BepeceHb 2021) :
> Python 2.7.17
> Python 3.9.7
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BnamB IHWUX MOB

ABC - BiacTynu B yrpynoBaHHi onepaTopis,
BMCOKOPIBHEBI CTPYKTYPU AaHUX

Modula-3 - naketn, MoayAi, iMEHOBAHi aprymMeHTH
DYHKL,iM

C, C ++ - OCHOBHI KOHCTPYKL,il

Smalltalk - 06'ekTHO-OpieHTOBaHe NporpamyBaHHS
LiSp - aesiki pucy GyHKLIIOHA/IbHOrO NPOrpaMyBaHHS
Fortran - 3pi3an MacuBiB, KOMNIEKCHA apUPMETUKA

Java - wabnoHu, BUHATKY, ...
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Python B ocBiTi

» Haii6inblie posnosciogkeHHs Python [k

oTpumaB y CLLA

Teach. Learn, Program

* Lle nepwa moBa nporpamyBaHHs B MIT
(Massachusetts Institute of Technology) —
d1larMaHi HaBYaHHS COMputer science B cBiTi

» Python pekomeHg0BaHMI K MOBa
NporpaMyBaHHS A4 WKiA Ta neplia MoBa
nporpamyBaHHA B YHiBepcuTeTax CLLA
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Bibniotekn Python -

. . e Pyth
e [loTy>xHa BbygoBaHa 6ibnioTeka Standard Library

by Example

> PoboTa 3 Web, perynsipHi Bupasu, apxisu,
barato3aaauHicts, Ul

e Benuka kinbkictb Python-iHTepdeucis gns
nonynspHux 6ibaioTtek

2D i 3D rpadika, OpenGL, DirectX

poboTa 3 6azamu gaHmnx, MySQL, PostgreSQL

poboTa 3 MyabTUMegia: 3BYK, Bifgeo, 306paxeHHs

@)

(0)

(0)

(0]

po3pobka kopucTyBanbHULbkMX iHTepdencis, Qt, Gtk,
WxWidgets
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Using Python as a Calculato

Pyth O n M i n d M ap An Informal Introduction to Python —

. First Steps Towards Progran
- Education

Data Structures
Learn Basic Python

More Control Flow Tools —
Web and Internet Development

Modules —

Database Access
Input and Output —

Desktop GUIs Errors and Exceptions
Use
Scientific & Numeric Classes >

Network Programming

Software & Game Development
Di Brief Tour of the Standard Library —
jangoe ) Learn Python Library
Web Programming Brief Tour of the Standard Library — Part Il —
Flask Frameworks

wxPython GUI Development

« https://www.mindmeister.com/752422209/python?fullscreen=1

IHHI 3HY, kadeppa MN3AC, agou. Moniswmin
B.l., 2021 18



Spyder2 ————————————
IPython (with Console 2 on Windows) Integrated
- Development
Scite o =
WinM -| | Environments
(WINTIErge | rand editors)
Veusz B -

Cython
SWIG
C/C++/Fortran compilers

Header files

Import libraries |

\ Python(x,y) /

User guides, API documentations

Examples and Tutorials { Documentation ‘——

Links to anline resources

One-click install/uninstall/update
All users/current user install ‘

Silent install/uninstall

Windows

Custom installation folders version

File type associations

Windows explarer integration

IHHI 3HY, kadegpa MN3AC,

MNumPy, SciPy, numexpr
General SymPy, PyWavelets
scientific =| MetworkX
_modules | ¢\ yapt, scikits.timeseries
| MDP, scikits.learn
PIL, OpenCV, PyOpenGL, scikits.image

Image processing,
2D / 3D plotting ‘ Matplolib, PyQwt, quigwt
gnuplot, VTK, ITK, pydicom, VPython
PyQt, formlayout, guidata
Graphical User Interface -, - :
l wxPython

PyTables, ViTables

hSpy, pyhdf
Data processing -| ReportLab
GDAL

netcdf4

Traits, Envisage
Enthought Tool Suite - o
| Mayavi 2, TVTK

and visualization

Installation and distribute, pip

deployment toals cx_Freeze, pyZexe

Documentation sphinx, rst2pdf

management [ gocutils, pygments, jinja2

pylint
| winpdb
mx Base distribution
pywin32
Parallel Python
Other | xird, xlwt

pyparallel, pyserial, pyvisa, pywinauto, sendkeys

simplejson, pyparsing

pyreadline

aou,. Moniswwin B.1., 2021

19



3acTtocyBaHHsA Python

IHTepakKTUBHA KOHCO/1b - MOTY>KHUM
«KANbKYNATOP»

o poboTa 3 umcnamu, maTpuusamu, amnamu,
306paXkeHHAMMK, CTAaTUCTUYHOIO aHaI3y Ta iH.

MoBa nporpamyBaHHA A1 HEBEUKUX
CKPUNTIB

° 0bpobka 306paxkeHb, CTBOPEHHS Pe3epPBHMUX KOMil
MoBa nporpamyBaHHA AN8 NPOTOTUNYBAHHSA
° LIBMAKE CTBOPEHHS WwabsioHy nporpamm 3 Ul

° WBKWAKA NepeBipka poboTm anropntmy

MoBa nporpamyBaHHSA AJ19 NOBHOLIHHUX
nporpam

- Gajim, BitTorrent, Dropbox, EVE Online

IHHI 3HY, kadegpa M3AC, gou. Moniswwmin B.1., 2021



3acTocyBaHHsA Python

 MoBa nporpamyBaHHsa gna Web-3acrocyHkis

> barato ¢pemmeopkis (Django, Flask, TurboGears,
web2py, Pylons, Zope, WebWare), niatpumytoTb
LIBMAKE CTBOPEHHSA MOBHODYHKLIOHAIbHUX | AKICHNX
camTiB Ha ocHoBi Python

e BbygoBaHa B f04aTKn MOBa NPOrpaMyBaHHS

o BbyaoBaHa Python-koHconb B ikin MOXHa
onepyBaTu 3 06'ekTamm gogaTkiB MoBoto Python
3D moaentoBaHHa: Blender, Maya
O6pobka 306paxeHb: GIMP
Po6ota 3 INC aanumu: ESRI ArcGIS
MaTtemaTuuHi naketu: Sage, IPython Notebook
OdicHmn naket OpenOffice

IHHI 3HY, kadegpa MN3AC, aou. Moniswwmin B.1., 2021



Mpuknaan BukopuctaHHsa Python

KomnaHnis Google sBukopuctosye Python B cBoii
MOLIYKOBIM cucTeMi i onaavye npauto TBopusa Python -
[BiA0 BaH Poccyma

Taki komnaHii, ak Intel, Cisco, Hewlett-Packard,
Seagate, Qualcomm i IBM, BukopuctosytoTe Python
4151 TeCTYBaHHA anapaTHoro 3abesneyeHHs

Cnyxba KONIeKTUBHOIO BUKOPUCTAHHSA BigeoMaTepianis
YouTube B 3Ha4yHIn Mipi peanizoBaHa Ha Python

NSA BukopuctoBye Python ansa wmndpyBaHHs i
aHani3y po3BigAaHnX

The Raspberry Pi single-board computer promotes
Python as its educational language.

IHHI 3HY, kadegpa M3AC, gou. Moniswwmin B.1., 2021



Mpuknaaun BukopuctaHHa Python

Komnanii JPMorgan Chase, UBS, Getco i Citadel
3acTocoBytoTb Python ana nporHosyBaHHA piHAHCOBOrO PUHKY

MonynsapHa nporpama BitTorrent gna obminy ¢pavinamm B
NipiHroBUX Mepexax HanmcaHa mosoto Python

[onynsapHun Beb6-dbpenimBopk App Engine Big koMmnaHii
Google Bukopuctosye Python B akocTi npuknagHoro MoBu
NporpamyBaHHS

NASA, Los Alamos, JPL i Fermilab sukopuctoBytoTb
Python ans HaykoBux obumncaeHb

The Civilization IV game’s customizable scripted
events are written entirely in Python.

For traditional database demands, there are Python
Interfaces to all commonly used relational database systems
— Sybase, Oracle, Informix, ODBC, MySQL,
PostgreSQL, SQLite, and MOI€. sy, cpepsnsac, sow novsuisi, zom



Python for
Data Analysis

O'REILLY" Iis MAcKithiny

Pro

Python System

Administration

Pyho
Linguists

A Hands-On Tutorial

Programming ArcGIS 10.1
with Python Cookbook

Parallel Programming
with Python

DRAFT Ron Zachareki

v e ¢
L v Cmprtan

R E A £ {
mm 5 "P!".’AM

Hans Petter Langtangen

A Primer on Scientific
Programming

with Python

LIAON Ty JANNG WA TRRGO) (WA 1

Python 3 Web
Development

Building Machine Learning
Systems with Python
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/13eH moBu Python

e B OCHOBI MOBM N1€XaTb Ki/lbKa KOPOTKMX MPUHLMUNIB
KOHCTPYIOBaHHA nporpam, iMeHoBaHUX "43eH MOBMU
Python".

 |X TeKCT BUBOANTLCA Ha €KPaH IHTEPNPETAaTOPOM, AKLLO
HabpaTn komaHay Import this.

e OAMH 3 HaNbiNbLW 0BroBOPIOBAHUX MPUHLUMIB
HaCTYMHUU:

"MOBMHEH iICHYBATM OAMH - i, 6BaXKaHO, TiIbKM OAMH -
o4yeBUAHUM cnocib 3pobuTn Le".

Koa, HanmncaHuM BigNoBiAHO A0 Lboro "o4yeBnaHUM" cnocobowm (i,
MOXX/INBO, HE 30BCiM O4YEBUAHUM A4/19 HOBA4YKa) 4acTo
XapakTepusyetbca ak "Python'oscbkuin« (Pythonic).



A13eH moBu Python

Akwo iHTepnpeTaToposi MNanToHa gatn komaHay import this
(imnopTtyBaTK "cam 06'ekT"), TO BUBEAETbLCS TaK 3BaHMM "/l3eH
[ManToHa", AKMN INOCTPYE ize0n0rito i 0CObAMBOCTI 4aHOI MOBW.

Beautiful is better than ugly. Kpacuee kpaiye noTBopHoro.
o Explicit is better than implicit. AsHe kpalle HesBHOrO.
» Simple is better than complex. MNpocTe kpalle ckaagHoro.

» Complex is better than complicated. CknazgHe kpawe
yCK/1aZiHEHOTr 0.

» Flat is better than nested. Nnocke kpalye BkaAeHOrO.
» Sparse is better than dense. Po3pigxeHe kpalue WilbHOro.
» Readability counts. Ya06ountaemictb BaxamBa.

» Special cases aren't special enough to break the rules.
[prBaTHI BUNaAKM He HACTIIbKW iICTOTHI, Wo6b nopywysaTu
npasua.

IHHI 3HY, kadeapa NM3AC, aou. Moniswwuii B.1., 2021



NepeBaru MNManToHa

YNCTUU CUHTAKcUC (A9 BUAiNeHHA 610KiB cia
BUKOPUCTOBYBATU BIACTYNW);

nepeHoOCUMICTb Nporpam (Lo BAacTmMBe BiNbLOCTI
IHTepnpeToBaHMX MOB);

CTAHAAPTHUM ANCTPUOYTMB MAE BEIUKY KiNbKiCTb
KOPUCHUX MOAY/IB (BKJKOYHO 3 MOAYEM ANS
pPo3pobkun rpadiyHoro iHTepdpemncy);

MOX/IMBICTb BUKOPUCTAHHA Python B gianorosomy
pexxumi;

CTAaHAAPTHUU ANCTPUOYTMB MA€E NPoOCTe cepesoBuLLe
po3pobku, sike 3BeTbcs IDLE i ike HanucaHe Ha MOBI
Python;

3pYYHUU 415 PO3B'AI3aHHA MaTEMATUYHMX Npobiem

(3acobun poboTM 3 KOMNAEKCHUMU YUCAAMM, LN
4YMcaa AOBIJIbHOI OBXWUHWN)

NAKOHIYHICTb (Nporpamm B 2-3 pa3u KOPOTLWi, Hix C++)

IHHI 3HY, kadeapa N3AC, aou. Moniswuii B.1., 2021



Kpall KHUru

Mark Lutz Learning Python, Fifth Edition, 2013
JNlyty M. N3yuaem Python, Tom 1,2 5-e n3g. — 2019, 2020
Bill Lubanovic Introducing Python. — 2020

Tony Gaddis Starting Out with Python, 5th Ed., 2021

AkoBeHko A.B. OcHoBM nporpamyBaHHs. Python. — Kuis :
KMI'im. Iropsa Cikopcbkoro, 2018

MpoxopeHok H.A., AipoHos B.A. - Python 3. Camoe
Heobxogumoe — 2019

[poxopeHok H.A., ipoHoB B.A. - Python 3 n PyQt 5.
Pa3paboTka npMaoxXeHUn — 2019

Python Programming. A Practical Approach - 2021
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2.

KOopUCHI nocnnaHHA

OdiuinHmm cant
The Python Tutorial

The Python Standard Library
Tkinter — Python interface to Tcl/Tk
2020 Developer Survey

Python Mind Map


https://www.python.org/
https://docs.python.org/3/tutorial/index.html
https://docs.python.org/3.9/library/
https://docs.python.org/3/library/tkinter.html
https://insights.stackoverflow.com/survey/2020
https://www.mindmeister.com/752422209/python
https://www.mindmeister.com/1543427311/python-programming

10.

2

VISUALIZE CODE EXECUTION Learn Python, Java, C,
C++, JavaScript, and Ruby

Google COLAB - Welcome To Colaboratory

ANACONDA
NumPy quickstart

Online Code Editor


http://pythontutor.com/
https://colab.research.google.com/notebooks/intro.ipynb
https://colab.research.google.com/notebooks/welcome.ipynb?hl=uk
https://www.anaconda.com/products/individual
https://numpy.org/doc/stable/user/quickstart.html
https://pynative.com/online-python-code-editor-to-execute-python-code/

IHTepnpeTatopu Python

CPython: 6a3oBui; HanncaHum Ha moBi C

Jython OR JPython: KopucHuin ans nnatpopmum Java
lIronPython: KopucHui gns goaatkis C#.Net

PyPy: HanucaHuin Ha Python

Ruby Python: KopucHum gns goaatkie Ha ocHoBi Ruby

Anaconda Python: KopncHumn ana kepyBaHHS
06pobkoto AaHMX.



YCTaHOBKA IHTepnpeTaTopa

» 3aBaHTaxuTn Python gns byab-akoi nnatpopmMm MoXHa
Ha camTi: https://www.python.org

» AkTyasnbHa Bepcia— Python 3.9.7 (BepeceHb 2021 p.)

Python IDE

(Integrated Development Environment)

- IDLE - nocTtaBasieTbCs 3 KOMMINATOPOM

- PyCharm (https://www.jetbrains.com/pycharm/)

- IPython

- Jupyter NoteBook
- Visual Studio Code (https://code.visualstudio.com/)

- PyScripter (https://sourceforge.net/projects/pyscripter/)

IHHI 3HY, kadeapa N3AC, aou. Moniswuii B.1., 2021



Starting an Interactive Session

e [icna iHcTanayii Python moxHa 3anycTuT iHTepakTUBHY
KOHcosb, BUbpaBwmn B meHto MNMyck Python 3.4 (Command Line)

= — - v &
Maintenance — ' ;
Microsoft Office

Microsoft Silverlight mark
Mozilla Sunbird
PlayMemories Home Documents
Python 2.7
Python 3.1 Pictures
Python 3.2

Python 3.3

# IDLE (Python GUI)

# Module Docs
I® Python (command line)
¢ Python Manuals

Music

Computer

_||:|ﬂ
Python 3.4.3 <u3.4.3:9h73f1c3e601, Feb 24 2015, 22:43:06> [MSC v.1600 Py
# Uninstall Python tel>] on win32 =

Reader for PC e
Roxio Creator U
Skype

Sony

Startup

"copyright'", “credits" or "license" for more information.

Back
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IHTepakTMBHa kKoHconb (Python Shell)

<1x crnd - py

D: WPythonDemo>py

Pythorn 3.4.3 (wi.4d.3:9073F1caeb0l, Feb 24 2015, 22:43:063 [MSC w.1600 32 bit (In
tell] on wini?

Type "help", "copyright", "credits" or "license" for more information.

x> print("Hello world")

Hello world

=ww BO00 + 4523.50 + 134,172

10657.67

=== _ 4+ 6l197, 37

1849, 940000000007

mwm AWWE

256

==> 5= derevo’
=wm maxis )

1 ".‘.l" 1

=== 5,center(15)
' derevo

=mm 5

‘derevo

==m 5[3:5]

1 EU 1

=ww s[1lih:2]

1 EE 1

T

pythion, exe: 2608 « 150215[32] 171 [+] CAPS mUM SCRL PRI (1,567-(20,807 B0x1000 2404 100% =
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Biagctynu B koAl

o QyHkuii B Pyton He matoTb SBHUX
onepaTopiB begin/end abo ¢pirypHmx ayxok ans
MO3HAYEHHSA NOYATKY M KiHLA KOAY PYHKLIT.

e €EAVHUM pO3Jiat0BayYeM € ABOKpanka (:) Ta BIACTYNn B
KoAl

e Bbrnoku kogy onucytoTbCA IX BigCTyNnamu.

o «bnok koay" — ue dyHKUIiT, yMOBHI onepaTopw, Tina
LUKAIB | TaK Aanl.

e BigcTyn no3Hayae noyatok 610Ky, a npubmnpaHHs
BiACTYNY - MOrO 3aKiHYEHHS.

o FABHI AY>XKM YN KJIFOYOBI CN0BA He NOTPIOHI
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CraHgapt PEP 8

PEP (python enhanced proposal - 3asiBki Ha noninweHHs MOBM

python)

Llen cTaHAapT — NOCiObHMK 3 HanMcaHHA Koay Ha Python

BukopucroByuTe 4 npobisiv Ha KOXKEH piBeHb BIACTYNY

Python 3 3abopoHsie 3milwyBaHHA Tabyasauii i npobinis B
BIACTYNax

foo = long_function_name(var_one, var_two,
var_three, var_four)

def long_function_name( var_one, var_two, var_three,
var_four):

print(var_one)
ObmexxTe AOBXUHY pAAKA MAaKCUMYM 79 CUMBO/IaMMU

BigokpematonTe QyHKLii BEPXHbOrO PiBHA | BU3SHAYEHHS K/1acCiB
ABOMa NOPOXKHIMU pAAKaMM

KoayBaHHsa Python 3 noBuHHo 6yTn UTF-8 (ASCII B Python 2)



CraHaapt PEP 8

Caif yHMKATU BUKOPUCTaHHSA NpobiniB B HACTYMHUX CUTYaLifax:

e YcepeAuHI Kpyrnanx, KBagpaTHux i irypHmMx Ay>KoK
animals(tiger[2], {eagle: 6})

e [lepes KOMOIO, KpanKoto 3 KOMOIO | ABOKPAMNKOO
If x ==1y:

e Biapasy nepey BiAKPMBAIOUOLO AYXXKOIO, NIC/A AKOI CNIAYE
iHgekc - dict['key'] = list[index]

- 3aBXAMW OTOUYYUTE HACTYMNHI biHapHI onepaTopu O4HUM
MPOoMycKoOM 3 KOXKHOro 6oky: onepaTopu NpUCBOIOBAHHSA (=, +
=, - = | IHLWWI), onepaTopu NOPIBHAHHA (==, <,>,1 =, <>, <=,> =, In,
notin, is, is not), noriyHi onepatopu (and, or, not)

- He BukopucrtoByiTe npobinin HABKOO 3HAKY =, AKLLO BiH

BMKOPUCTOBYETLCA A5 MO3HAYEHHSA IMEHOBAHOIO apryMeHTy
abo noBepHyTbCA A0 CTAHAAPTHMX 3HAYEHDb



BukoHaHHA danny

®ann for_while.py

lastName="Smith"

count=0

for letter in lastName:
print(letter," ",count)
count+=1

1z WPy thonDemos

while (count<b):
print(lastName[count]," ",count)
count+=1
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BukoHaHHA daunny

dann count_lines.py
def count_lines(filename):

Count the number of lines in a file. If the file can't be
opened, it should be treated the same as If it was empty.

try:
return len(open(filename, 'r').readlines())

except IOError:
# Something went wrong reading the file.

return O

myfile=input("Enter a file to open: ")

D:WPythonDemo=py count_lines.py
~a T1le to open: count_lines.py

print(count_lines(myfile))
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BBeageHHA AaHUX

>> age = input(“Please, enter your age : )
Please, enter your age . 24

>> print( type(age))

<class ‘str’>

>> print (“You age is “, age)

You age is 24

dann sum_int.py
N1l = int(input(“Enter n1 : ))
N2 = int(input(“Enter n2 : “))
sum =nl + n2
print("*n1 + n2 =", sum)

3amicTb INnt moxHa float
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KntouoBsi choa Python

and del from not while
as elif global or with
assert else If pass Yyield
break except import print

class exec In raise
continue finally iIs return

def for lambda try

None False True



KoHcTpykuia If

def sign_of a(a):

If a<0.0:

sign = ‘negative’
elif a>0.0:

sign = ‘positive’
else:

sign = ‘zero’
return sign

a=15

print( ‘a is ‘ + sign_of a(a))

Result:
a Is positive
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KoHcTpykyis while

nMax = 5

n=1

a=|]

while n < nMax:
a.append(1.0/n)
n=n+1

print(a)

Pe3synbTaT:
[ 1.0, 0.5, 0.33333333333333331, 0.25 ]
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KoHcTpykuia for

nMax =5

a=|[]

for n in range(1, nMax):
a.append(1.0/n)

print(a)

Pesynbrar:
[ 1.0, 0.5, 0.33333333333333331, 0.25 ]
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Python’'s Core Data Types

Object type
Numbers

Strings

Lists

Dictionaries

Tuples

Files

Sets

Other core types
Program unit types

Implementation-related types

Example literals/creation

1234, 3.1415, 3+47j,0b111,Decimal(), Fraction()
‘spam’, "Bob's",b"a\x01c",u'sp\xcam'

[1, [2, 'three'], 4.5],list(range(10))
{'food": 'spam', 'taste': 'yum'},dict(hours=10)
(1, 'spam', 4, 'U"),tuple('spam'), namedtuple
open('eggs.txt'),open(r'C:\ham.bin", 'wb")
set('abc'),{'a"', 'b", 'c'}

Booleans, types, None

Functions, modules, classes (Part IV, Part V, Part VI)

Compiled code, stack tracebacks (Part IV, Part VlI)
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KapTta TuniB gaHux

Hucna: * 3MiHHI:
® LN e cnucok list;
Bij0bparkeHHs:

* 3BMYamnHe Line int e cioBHUK dict

* Llifle A0BiNbHIM ToyHOCTI lONQg MHOXXWHMU;

e noriyHmii bool e set
MOAYI;

* YNC/10 3 NJ1aBa0YO0K TOYKOHO daiinm file;

float , :
06 €EKTU, AKI MOXXHA BUKJ/TUKATMU:

* PyHKYii (KOPUCTYBANbHULbKI |
MocnigoBHOCTI: BOyA0BaHi);
* yHKUyjii-2eHepamopu;

* KOMMJ/EKCHe Yncio complex

® HE3MIHHI: :
| * KOPYyMIHU;
® PAJOK STI; * Memoou (KOPUCTYBa/IbHULbKI i
» Unicode-psagok unicode; BOYAOBaHi);

* KNACU;

» kopTex tuple; .
® eK3eMNsApU KNaciB
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Onepauil 3 Yyncnamu

e X+Y, X=-Y, X*Y | X/IY
X /'Y UinouncneHHe aineHHs (pesynbTtat — Lise)

X % Y 3anuwok BiA LLINOYUCIEHOIO Ji/IeHHSA

o X ™Y TlipHeceHHs A0 cTeneHs (X B CTeNeHiy)

» Kpim Toro, B Python gnas onepauin 3 uncnamm
BUKOpUCTOBYOTb yHKLiTabs(), pow(), divmod(17,5) -
> (3,2), round()

* Lle “BOyaOBaHI” pyHKLIT

o AnqaiHWNX MaTeMaTUYHNX GYHKLiIN Tpeba nigkatoumTu
MoAy/ib math

>>> Import math
>>> math.sqrt(85)
0.219544457292887
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Paaku

>>> S = ‘Spam’
>>> len(S)

4

>>> S[0]

‘g

>>> S[-1]
‘m’

>>> SJ[-2]
‘o

>>> S[1:3] # Slice — "3pi3”

pa’

>>> S + 'xyz’” # Concatenation

‘Spamxyz’

>>> S # S Is unchanged

‘Spam’

>>>S * 8 # Repetition
‘SpamSpamSpamSpamSpamSpamSpamSpam’
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Paaku
>>> S = ‘Spam’
>>> S find(‘pa’)
1
>>> S.replace(’pa’, 'XYZ')
'SXYZm'
>>> S
'Spam’

>>> S = 'shrubbery’

>>> L = |ist(S) # Expand to a list: [...]
>>> L

['s, 'h', 'r', 'u’, 'b", 'b', ‘e, ', Y]

>>> | [1]="'C # Change it in place
>>> " join(L) # Join with empty delimiter
'scrubbery’

>>>x =34

>>> str(X)

3.4°

>>> format(x, “0.5f")

'3.40000°
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Paaku

>>> smiles = "C(=N)(N)N.C(=0)(0)O*
>>> smiles.split(".")
[[C(=N)(N)N', 'C(=0)(0)O1]
If "Br" in “Brother”:
print ("contains brother®)

email _address = “clin”
If"@" not in emall_address:
email address += "@brandeis.edu”

IHHI 3HY, kadeapa N3AC, aou. MoniBwmii B.1., 2021



Koptexu (tuple)

KopTtex B Python - ue ynopsakoBaHui Habip 06'ekTiB, B
AKNIA MOXYTb OAHOYACHO BXOAUTU 06'€KTU pi3HUX TUNIB

KopTex 3asa€Tbca nepepaxyBaHHSAM MO0 €N1eMEHTIB Y
KPYrAnX Ay>KKax yepes KOMY, HanpuKkaag,

t=(12,’b’, 34.6 , 'derevo’ )

EnemeHTam KOpTeEXY MOXHa Bigpa3y 3iCTaBUTK AKi-Heby b
3MIHHI:

t=(x,s1,y,s2)=(12,’b’, 34.6 , 'derevo’)

OCHOBHI ornepaL,il 3 KopTexamu
len(t), t1+t2, txn, tfi], tfi:]:kK], min(t), max(t)

>>> g='gmamam ’
>>>t=tuple(s)

t—-('a’, ' m, "a’, 'm, 'a’, 'm)
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Cnickm  (LIstS)

Cnucok B Python - ye ynopsigkoBaHui Habip 06'ekTiB,
B CMMCOK MOXXYTb OAHOYACHO BXOAUTU 06'€KTU pPi3HUX
TUNIB

Ist=[12,'b", 34.6, 'derevo’ ]

OcHOBHI onepauii 31 cnckamu

len(Ist), Istl +Ist2, Istxn, Istf1], Ist[i:]:K],
min(Ist), max(Ist) , Ist [i]=x, del Ist[i],Ist[i:]]=X

OCHOBHI MeTOAU CNNCKIB

[opaBaHHA enemeHTy ISt .append(x)

JopaBaHHA KopTexy abo cnucky st .extend(t)

Ist .count(x), Ist .index(x), Ist .remove(x), Ist .pop(i),
Ist .insert( 1 ,x), Ist.sort(), Ist.reverse()
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dOyrkyii zip(), list() Ta map()

DyHkLia ZIp () 403BONSE OTPUMATHU 3 EIEMEHTIB Pi3HUX CAMUCKIB CMNCOK
KOPTEeXIB, WO CK/1afatoTbCs 3 BIAMNOBIAHMNX €/IEMEHTIB CMUCKIB

Istl=[1,2,3,4]

Ist2 =['tri’, 'dva’, raz’ ]

Ist = list(zip( Istl, Ist2))

Ist —» [(1,tri"), (2,'dva’ ), (3, 'raz’ )]

DyHkLia map () BUKOPUCTOBYETbLCA 4151 3aCTOCYBaHHSA OZHIEN i Tiel X
onepavwii 40 enemMeHTIB 04HOro abo fekinbkox cNnckiB abo kopTexis

Istl1=[1,2,3,4]
Ist = list(map(lambda x: x* 2, Istl))
Ist -[2, 4, 6, 8]

t1 =(1,2,3)

t2=(5.0,6.0,7.0)

t = list(map(lambda x,y: Xy, tl, t2))

t — [0.20000000000000001 , 0.33333333333333331,
0.42857142857142855]
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Oynkuii list() Ta range()

[Ans nepeTBoOpeHHA psiaka abo KopTexy B CMMCOK
BUKOPUCTOBYETbCA PYHKLiA list ()

s=’'amamam’

Ist= Iist(s)

Ist -['a, m,a, m,a, m]
t=(5, 12 —3 7)

Ist2=list( t)

s2—>[5,12,-3, 7]

OyHKuif range () CTBOPIOE CMMCOK SIK YACAOBY
apnUPMeTUYHY NPOrpecito

range (0,15,3) - [0,3,6,9,12]

range (5) —»[0,1, 2, 3,4 ]

range (2,5) —»[2, 3,4 ]
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BkaaaeH! Cnmncku

>>>M=[[1, 2,3], # Matpnya3xs
[4, 5, 6],

[7, 8, 9]
>>> M

[[1, 2, 3], [4, 5, 6], [7,8, 9]l

>>>M[1] # OTpumaTn pagok 2

[4, 5, 6]
>>> M[1][2] # OTpumaTn pAAOK 2, @ NOTIM e/lIeMeHT 3

6
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[eHepaTOpK CnuUcCKiB

e € NPMKNAAOM TaK 3BAHOI0 “CMHTAKCUMYHOIO LyKpy', TO6TO
KOHCTPYKLii, 6e3 Kol nerko MoxHa obinTnch, ane 3 Heto HabaraTo

Kpalue.
e [Mpuknag 1.

>>>res = [X for x in range(1, 25, 2)]
>>> print (res)
11,3,5,7,9,11, 13, 15, 17, 19, 21, 23]

* [lpuknag 2
>>> res = [x**2 for x in range(1, 25, 2) if Xx % 3 = 0]
>>> print (res)
[1, 25, 49, 121, 169, 289, 361, 529]
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[puknag 3

€ nor-¢ann, B aKomy 36epiraeTbcs CTaTUCTUKA 3aNUTIB 40 cepBepa 'y
BUrNsaAi «ip bytes». HeobxigHo obuncamtn cymapHum ob’em Tpadika

127.0.0.1 120 Ha KOXXHWUW XOCT i BUAATU UOTO Y BUT/ISA
10.1.1.1 210 CNUCKY B NopsaaKy yoyBaHHA Tpadiky.
127.0.0.1 80
raw = [x.split(" ") for x in open("log.txt")]
rmp = {}
for Ip, traffic in raw:

if1p in rmp:

rmplip] += int(traffic)
else:

rmplip] = int(traffic)
Ist = list(rmp.items())
Ist.sort(key = lambda x: x[1])
print ("\n".join([*%s\t%d" % (host, traff) for host, traff in Ist]))
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Habopu (sets)

Habip BukopucToBy€eTbCA A9 36epiraHHS HEBNOPSAAKOBAHOIO
Habopy 06'ekTiB. LLLob6 cTBOPMTU Habip, BUKOpPMUCTOBYUTE

dyHkuito set(), abo dirypHi ayxkm { }
>>> s =set([3,9, 2, 15])
>>>t = set ( “Hello”)
>>> t
{‘e, T, 'H, o}
>>>{1, 2, 3, 4, 5}

Onepauil Hag Habopamu

a=t|s #Unionoftands

b=t&s #Intersectionoftands

Cc=t—-s # Setdifference (itemsint, but notin s)

d=t”s # Symmetric difference (items in t or s, but not both)
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Habopu (sets)

t.add('x") # Add a single item
s.update([10,37,42]) # Adds multiple items to s
t.remove('H")
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CnosHuku (Dictionaries)

CnoBHuku B Python - HeBnopﬂ,qKOBaHl KoJeKLUil AOBiIbHUX
06'eKTIB 3 ZOCTYNOM MO K/IOYY. Ix iHOAj We Ha3MBalOTb
acoLiaTUBHMMM MacuBaMm abo xew-Tabamuamm

>>>d ={}

>>>

U

>>>d = {'dict": 1, 'dictionary": 2}
>>> d

{'dict": 1, 'dictionary': 2}

>>> d = dict(short='dict', long='dictionary’)
>>> d

{'short’: 'dict’, 'long": 'dictionary'}

>>> d = dict([(1, 1), (2, 4)])

>>> d

{1: 1, 2: 4}
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CnosHuku (Dictionaries)

>>>D={"a>1,'b:2,c: 3}
>>> D.keys()
dict_keys(['b’, ‘a’, ‘c)
>>> D.values()
dict_values([2, 1, 3])
>>> D.items()
dict_items([('b’,2), (‘a’,1), (‘c’,3)])
>> D.copy()
{fa> 1,'b’: 2, ‘c’: 3}

D.clear() - ounctka c/0BHMKA
D.update(D2)

D.get(K)

D.pop(K)
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[puknag

translatedictionary.py
translator = {'uno':'one’,
‘dos'; 'two',
'tres': 'three’,
‘cuatro'; 'four’,
'cinco': 'five’,
'sels'; 'six’,
'siete’: 'seven’,
‘ocho': 'eight'}
word = ™
while word !=
word = input('Enter Spanish word:')
If word in translator:
print(translator[fword])
else:
print('???") # Unknown word
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Dannu

f = open('data.dat’) # f is a file object

for line in f: # Read each line as text
print(line.strip()) # Remove trailing newline character
f.close() # Close the file

iInput_file = open(“in.txt")
output_file = open(“out.txt", "w"
for line in input_file: “Ww” = “write mode”

(1P}

output_file.write(line) a’ = “append mode”
“‘wb” = “write in binary”
‘r” = “read mode” (default)
“rb” = "read in binary”
“U” = “read files with Unix

or Windows line endings
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[puknag

wordcount.py

Uses a dictionary to count the number of occurrences of each word in
a text file. ™

Import sys # For sys.argv global command line arguments list

def main():
" Counts the words In a text file.

If len(sys.argv) < 2: # The use supply a file name?

print('Usage: python wordcount <filename>")
print(' where <filename> is the name of a text file.")

else: # User provided file name
filename = sys.argv[1]
counters = {} # Initialize counting dictionary
with open(filename, 'r') as f
content = f.read()
words = content.split() # Make list of individual words
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words = content.split()

for word in words:
word = word.upper() # Make the word all caps
If word not in counters:
countersfword] = 1 # First occurrence
else:
countersfword] += 1 # Increment existing counter
# Report the counts for each word

for word, count in counters.items():
print(word, count)

f  name_ =="' main_ "
main()
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OyHKL i

DyHKLiO MOXHa BU3HAYMUTM ABOMaA cnocobamm :
* 33 AOMNOMOrolo Ka4yoBoro csosa def
* lambda-snpasom

def remainder (a, b):
g=allb # /[ is truncating division.
r=a-dqg*h
return r

Bukank ¢yHkuii:  result = remainder(37,15)

3MiHHI, BU3HaueHi BcepeanHi QYHKLiT, € NOKa/IbHUMM
count=0

def foo():
global count
count +=1 # Changes the global variable count
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[1puknaa

def multi_table(a):
for iin range(l1, 11):
print('{0} x {1} = {2} .format(a, i, a*1))

If name_ ==' main__ "
a = input('Enter a number: ")
multi_table(float(a))

Enter a number: 5
50x1=5.0
5.0x2=10.0
5.0x3=15.0
5.0x4=20.0
5.0x5=25.0
5.0x 6 =30.0
5.0x7=35.0
5.0x 8 =40.0
5.0x9=45.0
5.0x 10 =50.0



OyHKL,T

MO>Ha BUKOPUCTOBYBATM KOPTEXI, W06 MOBEPHYTU AEKiNbKa
3Ha4YeHb

def divide(a,b):
g=allb # If a and b are integers, q is integer
r=a-qg*b
return (q,r)

Buknuk: q, r = divide( 1456, 33)

Mo>Ha 3a4aBaT 3HAYEHHA apryMeHTIB 3@ 3aMOBYYBaHHAM

def connect(hostname, port, timeout=300):
# Function body

Bukauk : connect('www.python.org', 80)
abo Tak - connect(port=80,hostname="www.python.org")
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[eHepaTOpU

3aMiCTb NOBEPHEHHS OANHOYHOMO 3HAUYEHHA, PYHKL A MOXe
3reHepyBaTn NOC/IAOBHICTb pe3y/bTaTiB, AKLLO BOHA BUKOPUCTOBYE
katoyose caoBo yield. Hanpuknaa:

def countdown( n):
print ("Counting down!")

while n > 0:
yield n # Generate a value (n)
n-=1
KoxHy dyHKLit0, ska BUkopucToBye Yield, HasnBatoTb reHepaTopoMm
>>> ¢ = countdown(5) >>> for |1 in countdown(5):
>>> next(c) ... print (i, “ ")
Counting down! Counting down!
S 54321
>>> next(c)
4
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Cnisnporpamu (KOpyTiHU, coroutines)

Ak npaBKa0, GYHKLIT NPaLOTL HAa OAHOMY Habopi BXiAHMUX apryMeHTIB.
OAHak, MOXHa Hanucatn pyHKLo, Aka 0bpobasie NnocnifoBHICTb

BXIAHMX BiANPaB/ieHUX N AQHUX.

Llen Tmn pyHKUiN, WO HA3MBAKOTb CNiBNPOrpaMamMm, MOXHa CTBOPUTHU 3a
Aonomoroto iHCcTpykuii yield y Burnsai Bupasy, sk noka3aHo Ha

NpuUKNaal :

def print_matches(matchtext):
print "Looking for", matchtext
while True:

line = (yield) # Get aline of text

If matchtext in line:
print line
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BukopucraHHa:

>>> matcher =
print_matches("python")

>>> matcher.next() # Advance to the
first (yield)

Looking for python

>>> matcher.send("Hello World")
>>> matcher.send("python is cool")
python is cool

>>> matcher.send("yow!")

>>> matcher.close() # Done with
the matcher function call




Cnisnporpamu

Hanuvwemo npocTy peanisauito reHepaTopa, AKMN MOXe 4043BaTH

ABa apryMeHTu, 36epiratu icTopito pe3yabTaTiB i BUBOAUTM
ictopito (http://habrahabr.ru/post/196918/).

def calc():
history =[] BUKOPUCTaHHS:
while True: ¢ = calc()
X,y = (yleld) print type(c) # <type ‘generator'>
If X =="h" c.next()
print history c.send((1,2)) # Buseae 3
continue c.send((100, 30)) # Buseae 130
result=x +vy c.send((666, 0)) # Buseger 666
print result c.send(('h',0)) # Buseae [3, 130, 666]
history.append(result) c.close() # 3akpusaemo reqeparop
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[lekopaTtopu (1)

AekopaTtopu B MoBi Python asastoTb coboto MexaHism,
LLLO 03BOJISIE 3MIHIOBATH, " A,EKOPYBATU MOBEAIHKY
dYHKLIM, NPUMYLLYIOYM X NPALIOBAaTK AELL0 iHaKLwe

[ekopaTtop — ue “obropTka HaBK0J10 GYHKL,iT

CMHTaKCUC 3aCTOCYBaHHSA AEeKOPaTOopIB:

@deco PiBHO3HAUHO
. IBH HAQ4H Bl/IKfIl/IKy
def fOO(). foo = deco( foo)
pass

deco — ue PpyHKUif-aekopaTop
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[lekopaTtopu (2)

Mpuknaz. PeecTpauis KOXHOIMO BUKANKY PYHKLT

def log( func) :
def wrappedFunc() :
print( “*** %s() called”, func._ _name_ )
return func()
return wrappedFunc

@log
def foo() :
print( “inside foo()")

>>> f00()
*** foo() called
Inside foo()
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Moayni (2)

Moayni BUKOHYOTb ABi BaX/IMBUX QYHKLT:
e [loBTOpHE BUKOpUCTaHHA KOAY

* YnpaBaiHHA aApPeCcHUM MPOCTOPOM IMEH

Python po3Bonsie nomictuTh kKnacu, GyHKLii abo AaHi B okpemui
dann i BAKOPUCTOBYBATM IX B iHLIMX Nporpamax. Takmm pan
Ha3MBAETLCSA MOAYIEM.

[ligkntounT MOAYAb MOXHA 3a 4OMOMOIO0 iIHCTPYKLIT Import

>>> import 0s >>> import math
>>> 0s.getcwd() >>> math.e
'C:\\Python33" 2.718281828459045

BukopuncTaHHA NnceBAOHIMIB
>>> [mport math as m
>>>m.e

2.718281828459045
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Moayni (2)
IHCTpyKLia from

o from <Hassa mogynsa> import <AtpmbyT 1> [as <[ceBAOHIM
1>], [<ATpUbyT 2> [as <[llceBaoHim 2>] ...]

o from <Hassa moaynsa> import *

>>> from math import e, ceil as c
>>> e

2.718281828459045
>>> ¢(4.6)
5

* MoxHa cTBOptOBaTM CBOI MOAYI

o LLnaxm nowyky MOAYAIB BKa3aHi y 3MiHHIN Sys.path (noTouHa
AVPEKTOpIs, KaTaaoru, Ae BCTaHoBAeHUM Python)

WEH"'_THmu “pythonid. zip', 'D:w\Pythonid“A\DLLs', 'D:%\Pythonaid®,

':',L.f F.fh nid’, Db Fwthmnﬂ#&%]ibh%zite—packagez']
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Mogayni (3)

# Fibonacci numbers module fibo.py

def fib(n): # write Fibonacci series up to n
a,b=0,1
while b < n:
print(b, end="")
a,b=Db, atb
print()

def fib2(n): # return Fibonacci series up to n
result =[]
a,b=0,1
while b < n:
result.append(b)
a,b=Db,atbh
return result
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Moayni (4)

>>> import fibo

>>> fibo.fib(1000)

1123581321345589 144 233 377 610 987
>>> fibo.fib2(100)

1,1, 2, 3,5, 8, 13, 21, 34, 55, 89]

>>> fibo._ _name

fibo’

>>> fib = fibo.fib

>>> fib(500)
1123581321345589 144 233 377
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Executing modules as scripts

When you run a Python module with

python fibo.py <arguments>

the code in the module will be executed, just as if you imported it, but
withthe _ _name__ setto"” main__". That means that by adding this
code at the end of your module:

if _name_ == "_main_":
Import sys
fib(int(sys.argv[1]))

you can make the file usable as a script as well as an importable
module, because the code that parses the command line only runs if
the module is executed as the “main” file:

$ python fibo.py 50
112358132134

If the module is imported, the code is not run:

>>> import fibo
s

This is often used either to provide a convenient user interface to a module, or for testing purposes
(running the module as a script executes a test suite)
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CTtaHgapTHI moayni Python
Mogayne fractions Hagae niaTpuUMKy pauioHanbHMUX
yucen

Moaynb cmath - Haaae dyHkuiT g poboTh 3
KOMM/IEKCHUMU Ynciamu

Mopaynb copy - NOBEpPXHEBE i IMNOOKe KOoritoBaHHS
00'exTiB

Mopynb functools - 30ipka gyHKLiN BUCOKOrO
PIBHA, B3aEMOAIIOYNX 3 IHLWIUMKU PYHKLIAMMU

Mogynb 0S Hagae 6e3niv GyHKLiN Ana poboTh 3
onepawinHOK CUCTEMOIO

Moaynb json

Mogaynb pickle peanisye noTy>XHUU anroputm
cepianisauwui i gecepianisauui 06'ekTiB
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Moaynb re

MexaHiamun ana poboTu 3 perynsapHmMmMm Bupasamm
poctynHi B Python y surnagi moayns re

OAHMM 3 4aCTO BUKOPUCTOBYBAHUX KOMMOHEHTIB
Moaynsa € GyHKLUia search

DyHkuis re.search nosepTae 06'ekT cniBnagaHHS, WO
Ma€ MeToAM gQroup Ta groups, 4yepes axki MOXHa
OTpMMaTK cniBrnagaHHA

>>> import re

>>>m = re.search( r'foo’, ‘seafood’)

>>> print( m)

< sre.SRE_Match object; span(3,6), match="foo’>
>>> m.group()

foo’

>>>

IHHI 3HY, kadeapa N3AC, aou. Moniswmii B.1., 2021



Moaynb random

Mogynb random Haga€ QyHKLUIT 48 reHepauil BUNagKoBUX
ymncen, byks, BUNagKoBOro BMbopy enemMeHTIB MOC/iLOBHOCTI.

Import random

print (random.randint(0, 5))

print(random.random() ) # Random float x, 0.0 <= x < 1.0

print (random.randrange(0, 101,2)) # Even integer from 0 to 100
print (random.uniform(0, 5)) # aivicHe uncno

myList = [2, 109, False, 10, "Lorem", 482, "lpsum"]
print(random.choice(myList))

>>>jtems = [1, 2, 3, 4, 5, 6, 7]
>>>random.shuffle(items)
>>>items

[7,3,2,5,6,4,1]



O6'ekT Ta Knacu

Bci 3Ha4eHHA, BUKOPUCTOBYBaHi Nporpamamm, € o6’

EKTU

O6'eKT MICTUTb AeAKi BHYTPILWHI AaHi Ta MAE METOAMN,
L0 A03BO/IAIOTb BUKOHYBATU Pi3HI onepay il Haj Lumm

JAHUMU

dOvHkuia dir () BUBOAUTb CNUCOK BCiX MeTOAIB 06'ekTa
YHKL, 1 A

>>> jtems = [37, 42]
>>> dir(items)
[ add__’,‘_class_’,' contains__

J

__delitem__’,

,__delattr

‘append’, ‘count’, ‘extend’, ‘index’, ‘insert’, ‘pop’,
‘remove’, ‘reverse’, ‘sort’]
>>>

H
J
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O6'ekT Ta Knacu

[Ans BUSHAYEeHHS HOBUX TUNIB 06'€KTIB BUKOPUCTOBYETHCS
iIHCTpyKUia class

[MNpuknag. Knac creka

class Stack(object):
def _init__ (self): # IHiyianizayia cteka
self.stack =[]

def push(self,object):
self.stack.append(object)

def pop(self):
return self.stack.pop()

def length(self):
return len(self.stack)

» Knac Stack ycnagkoye BractuBocTi i MeToam knacy object
o self — ananor this (nocunaHHA Ha eksemnasp Knacy)
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O6'ekT Ta Knacu

* MeToamn, IMEHA AKMX MOYMHAKOTHLCA | 3aKIHYYIOTbCH ABOMA
CUMBOJ1IaMU NiAKPECNeHHS, € cnewialbHUMU MeToAaMM

s = Stack()

s.push("Dave”)

s.push(42)

s.push([3,4,51)

X=5.pop() # XOTPUMAE 3HaAYEHHHA [3,4,5]
y=s.pop()  # Yy OTPUMAE 3HAYEHHS 42

del s # 3HuMLYE 06'EKT S

Bci meToau knacy Stack MoxyTb 3aCTOCOBYBATUCS TiJIbKK 4,0
ek3eMnaspiB AaHOro kaacy (TobTo go cTBopeHnx 06'exTiB)
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CTaTU4Hi mMeToAaU

class EventHandler(object):
@staticmethod
def dispatcherThread():
while (1):

# YekaHHSA 3anuTy

EventHandler.dispatcherThread() # Buknank metoaa

* B paHomy BMnaaky @staticmethod oronowye
HAaCTYMHUM 338 HUM METOZ CTaTUYHUM.

o @staticmethod - ue npukaag BUKOPUCTAHHS
dekopamopa
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[puknag knacy

class Car:
def init ( self, make, model, year)
self.make = make
self.model = model
self.year = year
print(“Instance object of the class is created”)

def displayParameters(self) :
print(*Make : %, self.make)

print(“Model : “ self.model)
print(“Year : “ self.year)
print()

car1l = Car(“A”, “B”, 2015)
carl.displayParameters()
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Class variable

class Car:
totalINumber = 0

def Init_ ( self, make, model, year)

Car.totaINumber +=1
self.make = make
self.model = model
self.year = year

print(“Total number of car is ”, Car.totaINumber)

def displayParameters(self) :

print(*Make : %, self.make)
print(“Model : %, self.model)
print(*Year :“, self.year)

print()
car1l = Car(“A”, “B”, 2015)
car2 = Car(“C”, “D”, 2014)
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[lecTpyKTOop

class Car:

totalNumber = 0
def init ( self, make, model, year) :
Car.totalNumber +=1
self.make = make
self.model = model
self.year = year

def del (self):
Car.totalNumber -=1

def displayParameters(self) :

print(“Make : “, self.make)
print(“Model : %, self.model)
print(“Year : “, self.year)

car1l = Car(“A”, “B”, 2015)

car2 = Car(“C", "D”, 2014)

del car2
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[lpyBaTHI Nona knacy Ta BAACTUBOCTI (1)

Mwu moxxemo npuxoBatn aTpmbyTi kKnacy (3pobuTun ix NpuBaTHUMK),
AKLLO Nepes iMeHeM aTpmbyTy NOCTAaBMMO ABa MiAKPECTEHHS.

class Gadget: # Qalin Gadget.py

IIIIII e

A class used for modelling Gadgets in a web shop.
___weight =100

__operating_system = None

__battery capacity = 2000

__screen_size=1

def __init__ (self, weight, operating_system, battery capacity,
screen_size):
self.  weight = weight
self. __operating_system = operating_system
self. __battery capacity = battery capacity
self. screen_size = screen_size
def get_weight(self):
return self. _ weight
def set_weight(self, weight):
self. _ weight = weight
(3aKiHYeHHSa aani) IHHI 3HY, kadeapa M3AC, aou. Moniewwii B.1., 2021




[lpuBaTHI NoaA Kaacy Ta BAACTUBOCTI (2)
weight = property(get_weight, set_weight)

@property
def operating_system(self):
return self. __operating_system

@operating_system.setter
def operating_system(self, new_o0s):
self. operating_system = new_o0s

3aCTOCyBaHHA

>>> from Gadget import Gadget

>>> my_iphone = Gadget(240,'10S',1980,4)
>>> my_iphone.weight

240

>>> my_iphone.weight = 255

>>> my_iphone.weight

255

>>> my_iphone.operating_system

0SS!

>>> my_iphone.operating_system = 'iOS 8.1"
>>> my_iphone.operating_system

10S 8.1



Single Inheritance in Python (a)

In Python, inheritance can be done via the
class MySubClass(MyBaseClass) syntax

class Animal:
___hame = None
__age=0
__Is_hungry = False
__nr_of legs=0

def __Init__ (self, name, age, is_hungry, nr_of legs):
self.name = name
self.age = age
self.is_hungry =is_hungry
self.nr_of legs =nr_of legs
def eat(self, food):
print("{} is eating {}.".format(self.name, food))
@property
def name(self):

return self._ _name
# 3akiH4eHHSA dani



Single Inheritance in Python (2)

@name.setter
def name(self,new_name):
self.  _name = new_hame

@property
def age(self):
return self.__age
@age.setter
def age(self,new_age):
self.  age = new_age

@property
def is_hungry(self):
return self.__is_hungry

@is_hungry.setter
def is_hungry(self,new _is_hungry):
self. _is_hungry = new_is_hungry

@property

def nr_of legs(self):
return self.__nr_of legs

@nr_of legs.setter

def nr_of legs(self,new_nr_of legs):
self. _nr_of legs =new nr_of legs



Single Inheritance in Python (3)

class Snake(Animal):
___temperature = 28

def __init__ (self, name, temperature):
super().__init__ (name, 2, True, 0)
self.temperature = temperature

def eat(self, food):
If food == "meat":
super().eat(food)
else:
raise ValueError

@property
def temperature(self):
return self. __temperature

@temperature.setter
def temperature(self,new_temperature):
If new_temperature < 10 or new_temperature > 40:
raise ValueError
self. temperature = new_temperature



Multiple Inheritance in Python

class Phone(object):
def _init_ (self):
print("Phone constructor invoked.")
def call_number(self, phone number):
-~ print("Calling number {}".format(phone_number))

class Computer(object):
def _init_ (self):
print("Computer constructor invoked.")
def install_software(self, software):
print("Computer installing the {} software".format(software))

class SmartPhone(Phone,Computer)
def _init_ (self):
Phone. init__ (self)
Computer. _init__ (self)

>>> my_iphone = SmartPhone()
Phone constructor invoked.
Computer constructor invoked.

>>> my_iphone.call_ number("123456789")
Calling number 123456789



Ob6pobka BUHATKIB (1)

try:
Valuel = int(input("Type the first number: "))
Value2 = int(input("Type the second number: "))

Output = Valuel / Value2

except ValueError:

print("You must type a whole number!")
except KeyboardInterrupt:

print("You pressed Ctrl+C!")
except ZeroDivisionError:

print("Attempted to divide by zero!")
except ArithmeticError:

print("An undefined math error occurred.")
else:

print(Output)
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Ob6pobka BUHATKIB (2)
TryAgain = True
while TryAgain:
try:
Value = int(input("Type a whole number. "))

except ValueError:
print("You must type a whole number!®)

try:
DoOver = input("Try again (y/n)? ")
except:

print("OK, see you next time!")
TryAgain = False

else:
if (str.upper(DoOver) =="N"):
TryAgain = False
except Keyboardinterrupt:

print("You pressed Ctrl+C!")
print("See you next time!")
TryAgain = False

else:

print(Value)
TryAgain = False
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[eHepaLuis BUHATKIB

[Mpuknag 1

try:
raise ValueError

except ValueError:
print("ValueError Exception!")

[Mpuknag 2
try:
Ex = ValueError()
Ex.strerror = "Value must be within 1 and 10."
raise Ex
except ValueError as e:
print("ValueError Exception!", e.strerror)
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CTBOpEeHHA B/IaCHOr0 BUHATKY

class CustomValueError(ValueError):
def __init_ (self, arg):
self.strerror = arg
self.args = {arg}
try:
raise CustomValueError("Value must be within 1 and 10.")
except CustomValueError as e:
print("CustomValueError Exception!", e.strerror)
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BukopucrtanHsa finally

Import sys
try:
raise ValueError
print("Raising an exception.")
except ValueError:
print("ValueError Exception!")
sys.exit()
finally:
print("Taking care of last minute details.")
print("This code will never execute.")

AKLLO HaBiTb 3aKOMEHTYBATU 3-1 PSJOK, BCE OAHO
OCTaHHIN onepaTop print He byae BUKOHAHWM
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[lakeTu _—

BEepxHMI VpOBEHE MMaKETa

__init  .py MEMIMAIMZalnMA IakeTa
I—IaKe_I_M B MOB| Python Fnrmatsiiit . Fabora o dafdasmi
3abe3nevytoTb cnocib wavread. py
. . wavwrite.py
po3noginy Habopa moaynis aiffread.py
M0 KaTasioram ¢panaoBoi ALTEMEATE. By
auread.py
CUCTEMU Ta BUKOPUCTAHHSA auvrite.py
TOY KOBO| HOTaLI,II ,LI,J'IFI Effe;;:;,-“ Yeyropre =dderTH
- __init  .p¥
|l],.OCTyrIy .ﬂ,O MOAVY/IB cho.py
nignakeTiB surround.py

FEevErSe.py

Filters/ F IR THE
__init  .p¥
equalizer.py
wocoder . py

karaoke.pvy
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YnpaBaiHHA nakeTamu

» [MakeTamu Python moxyTb 6yTun iHCTpymMeHTH,
bibniotekn, ppermMBOpPKM, 3aCTOCYHKM

° ICHYIOTb AecAaTku TUCAY AOCTYMNMHUX NaKeTIB, AKI MOXHa
BUKOPUCTOBYBATU 4/11 CTBOPEHHSA B/IaCHUX NMPOEKTIB

|lHCTPYMEHTK ynpaBAiHHA NakeTaMu

Hanbinblw 4acTo BUKOPUCTOBYBaHI MeHeAKepW MaKkeTiB
Python — ue pip ieasy install.

[laHi IHCTPYMEHTM 4,0N0OMararoTb BUKOHATU HACTYMHI
3aBJaHHA:

e CkayyBaHH{, YCTAaHOBKA, BUAANIEHHS MaKeTIB;

» 360pKa nakerTig;

* YnpaeniHHs nakeTamum Python i 6araTo iHworo
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Python GUI Programming

Ans po3pobkm 3aCTOCYHKIB 3 rpadivyHnUM iHTepdpencom
KOPMCTYBaya MOXHa 3aCTOCOBYBATM:

» Tkinter (e iHTepderncom Python ao iHcTpymeHTapito Tk
GUI, noctaBasieTbcs 3 Python)

 WXxPython - (Lle iHTepdeic 3 BiaKpUTUM BUXIAHMM KOZOM
Python gns wxWindows http://wxpython.org)

* PyQt (Habip «npus'azok» rpadivuHoro ppenmeopky Qt ans
MOBM nporpamyBaHHsa Python, BukoHaHu y BuUraaai
po3wmnpeHHsa Python. 600 knacis, 6000 ¢pyHkuin,
http://www.qt.io, http://riverbankcomputing.com)

» Kivy (6ibnioteka Python gns weuakoi po3pobku AosaTkiB
3 BUKOPUCTAHHAM iIHHOBALLIMHUX KOPUCTYBAIbHULbKMX
IHTepdemnciB, TaKNX IK MyJbTU-CEHCOPHI A0AaTKK — KIVY.0rg)
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Tkinter

Lynda.com - Python GUI
Development with Tkinter, 2014

590 Mb

Gl e iidaces Dot Python proyers

Joba . Grayson

PYthon and
b Tkinter

Programming

Canh puoge 30 B gt wrdh gt 3 onid AR 1o e bewt

Tkinter GUI Application
Development

Bhaskar Chaudhary
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A window with a label and two buttons

from tkinter import Tk, Label, Button
class MyFirstGUI:
- def __init_ (self, master):
self.master = master master.title("A simple GUI")
self.label = Label(master, text="This is our first GUI!")
self.label.pack()
self.greet_button = Button(master, text="Greet",
command=self.greet)
self.greet_button.pack()
self.close button = Button(master, text="Close",
command=master.quit)
self.close_button.pack()
def greet(self):
print("Greetings!")
root = Tk()
my_gui = MyFirstGUI(root)
root.mainloop() IHHI 3HY, kabeapa N3AC, gou. Moniswwmii B.l., 2021



Python 3 Ta PyQt

Python 3 . PyQt
o ﬂpoxopeHOK H. Python 3K PyQt PazpaboTia

MHEDKEHAA

PaspaboTka npuaoxeHun, 2012

22
3 HALL

Rapid GUI
Frogramming

a2t O /4 sy~ O
NITH PYThOoN angd &)1

The Definitive Guide to PyQt Programming

Introduction to

Python Programming

and Developing GUI Applications with PyQT

. Harwani

Udemy - Create simple GUI Applications with Python and Qt
2013
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YctaHoBka PyQt

e 3aBaHTaXyemo nporpamy yctaHoskm PyQt4-4.11.4-
gpl-Py3.4-Qt4.8.7-x32.exe (28,4 Mb) i3 cTopiHku
https://www.riverbankcomputing.com/software/pyqt
/download i3anyckaemo i

* Y pe3ynbTaTi BCTAHOB/EHHS BCi HEObXiAHI panam
byayTb ckoninosaHi B nanky C:\Python34\Lib\site-
packages\PyQt4\, a B n04aTOK CUCTEMHOI 3MiHHOI
PATH pogaHnn wasx ao nanku C:\Python34\Lib\site-
packages\PyQt4\.

Y uin nanui po3TawoBsaHi nporpamun- Designer,
Linguist i Assistant, a Takox 6ibaioTekn AMHaAMIYHOrO
KOMMOHYBaHHSA (Hanpuknaa, QtCore4.dll,
QtGui4.dll), HeobxiaHi ana HOpMaNbHOroO
bYHKLiIOHYBaHHS Nporpamm

IHHI 3HY, kadegpa M3AC, gou. Moniswwmn B.1., 2021



[lepeBipka npaBuabHOCTI ycTaHoBKU PyQt

>>> from PyQt4 import QtCore
>>> QtCore.PYQT_VERSION_STR
'4.11.4'

>>> QtCore.QT_VERSION_STR

‘4.8.7
>>>
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[lepwa nporpama (1)

from PyQt4 import QtCore, QtGui

Import sys

app = QtGui.QApplication(sys.argv)

window = QtGui.QWidget()
window.setWindowTitle("Mepwa nporpama Ha PyQt")
window.resize(400,70)

label = QtGui.QLabel("<center>pusiT, cBit! </center>")
btnQuit = QtGui.QPushButton("&3akpuTtu BikHO")
vbhox = QtGui.QVBOxLayout() [y
vbox.addWidget(label)
vbox.addWidget(btnQuit)
window.setLayout(vbox)

QtCore.QObject.connect(btnQuit, QtCore.SIGNAL("clicked()"), QtGui.gApp,
QtCore.SLOT("quit()"))

window.show()
sys.exit(app.exec_())

MpHEiT, CEIT!

JaKPHTH BikHO
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[lepwa nporpama (2)

o IHcTpykuis app = QtGui.QApplication(sys.argv)
CTBOPIOE O6'EKT 3aCTOCYHKY.

» HactynHa iHcTpykuis window = QtGui.QWidget() ctBoptoe
06’ekT BiKHa.

e IncTpykuis label = QtGui.QLabel("<center>lpusir, cBiT!
</center>") ctBoptoe 06'ekT Hanucy

* IHcTpykuis vbox = QtGui.QVBoxLayout() cteoptoe
BEPTUKANbHUM KOHTENHEP. YCi KOMMOHEHTH, WO AO0AAIOTHCA B
KOHTeuHep, byAayTb pO3TalIOBYBAaT.UCb OAWH NiJ, O4HUM.

* IHcTpykuia QtCore.QODbject.connect(btnQuit,
QtCore.SIGNAL("clicked()"), QtGui.gApp,
QtCore.SLOT("quit()")) npnsHayae 0b6pobHUK cMrHany
clicked(), akmn reHepy€eTbCa NPpU HATUCKAHHI KHOMKM
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OOIl1-cTunb CTBOPEHHSA BIKHA

Import sys
from PyQt4 import QtGui,QtCore M Demowindow (= ][B](X]
class demowind(QtGui.QWidget): o
def _init_ (self,parent=None):
QtGui.QWidget. _init__ (self, parent)
self.setGeometry(300,300,200,200)
self.setWindowTitle('Demowindow")
quit=QtGui.QPushButton('Close’,self)
quit.setGeometry(10,10,70,40)
self.connect(quit,QtCore.SIGNAL('clicked()"),
QtGui.qApp,QtCore.SLOT('quit()"))
app = QtGui.QApplication(sys.argv)
dw = demowind()
dw.show()
sys.exit(app.exec_())
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The Tetris game in PyQt4

- [Ana ManbyTHbOro BUBYEHHS:
. http://zetcode.com/qui/pyqtd/thetetrisgame/

=
=
_
_
=
=
=
=
=
=
=
=

N I
[ =

=
=
_
=
=
=
=
=
_
-
=
‘.pa

IHHI 3HY, kadegpa N3AC, aou. Moniswwmii B.1., 2021



