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B Python

Python U high level 9 interpreted programming language 8; Sifs 1 1989 ¥ Guido Van
Rossum 8RI develop H ME qUT YAH W w1 1991 Y release & TE ot URomiE®Ey I8 ﬁ%‘-ﬁ
programming language g‘s‘ T software development 9T web development & fom ogd ITART wferd
]

Python ® %1 &1 Version 8—Python 2 Td Python 3 qe1 ST & &1ad H feregper atem gL

HEFIAA Python file T extension .py @Il % 991 Command % wezm ¥ +ff g9 & Umme
G & run F FR

fodt «ff Python Program &1 fre=fafEd 9 SR ¥ run &R Tehd F—
1. Interactive Interprefer % BRI
2. Script from command line * 3
3. Integrated Development Environment (IDLE) & ERI

Source Code
(Program)

Computer
Running an
Interpreter

e Interpreting a High Level Language

Features of Python
1. Python W& high level language ®; S free qdl open source language 2l
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Ig U interpreted language ? 319 Python program BHEM interpreter R execute fha
Sl

Python program ! STEM & TH S Hehall Bl q9 TEH Syntax T9T Structure simple
TH clearly defined Tl 2|

Python case sensitive programming language ? 3"[941%‘[\ PROGRAM d&l program Ell
STCHT- Tl §

Python, portable Tl plateform independent 2 sgiq I fafg= sTmfen faen w
TETR HY W G F run FR FHA 2

Python ® 9gd WR Predefined library functions S9ced 2l

Python web development ¥ Sgd I9amft 2l

Python & &€ @M A Nested @M fa@™ & AU indentation &1 YA fHan Sman 2
Python, X SSff-fT % <& Gkl S Machine learning, 10T NLP 37fg &
implementation &g 9gd S9AFM 2l

Python TH @IS W Commercial database ¥ interface W& Hal 2l

Limitations/Disadvantage of Python
T language fa¥9 ®9 & Enterprise solution 3fc & foau aga Iwarft =& IELED EE]
limitations Fr=Tarq §—

1.

Difficulty in using other language : Python £l ES) FE A programmer SISl
library @ features ¥ familiar &1 Sd g < T8 programming languages W T
F A w2l R

Weak in Mobile Computing : Python language &t #t mobile computing application
¥ fau =gd swnh T R

Gets Slow in Speed : Python ¥ MMM compiler % &S interpreter o &G ¥ exicute
g 7, foed program execution slow & Sl g qe1 HM-%M T8 web application H
fast ot &1 @ 2

Run Time Error : Python T& dynamically typed Srfem wies 2, fS@ 9% run time
error show ¥l B

Data Base Access : 37 T & Java, JDBL, ODBC &t SRl T 399 limited data
base access Bl 2|

Memory Consumption : Python, memory intensive task & faq sgd s1==1 faseu ==l
B R Python H SIT&T memory T consumption 2l 2l

Applications of Python

Python W& general purpose programming language %, ISEED oqgd TR ?Fl'j,’SI?ﬁ"T 2 EE) W’Tﬁ
Applications e 8—

1.

Web Development : 1 Web application develop &% & faw st Python &1 YA &R
W® Bl 3N &gd W predefined library Suetsy ¥1 fSehl wee ¥ HTML, XML, JSON,
E-mail, Internet Protocol @1 &Mt ¥ handle fam S wehar 2 Python ® Python Wiki
Engines, POCOO, Python Blog Software $® #gwqUi developments &
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Data Science : TS % SR # W&l gd 9RT data I process HLAT Bl 2, Python ®
YA He@qUl library % HRUT Data Science ¥ 78 9Igd & Swam fas &1 w1 g1 e
Numpy, Pands T8 Matplotlib $% ﬂ%ﬁl"{”’f w3y library g @ &m data
cleaning, visualization 27§ = T & BUgd T UM T

Machine Learning : Machine learning i Python ! T& «gd @l W‘{Uf application 2l
Python ¥ 39&ed library S Scikit-lean, Tensorflow T8 NLTK 1€ = @M machine
learning ®q Sga@d €9 9 fwam e HEELE & &9 ¥ Automation, Al, Medical
diagnosis, Sales Analysis 3¢ Tq& TN 2

Image Processing : Image processing @ application, face recognition, activity tracking
3 # open cv library @I T e S R Python, Image processing % foro ogd
popular 2 Vpython, Gogh, imgseek ¥4 application K

Game Development : Game development & foro o Phyton <1 T E @ R Pygame
library &4 &9 ¥ $Hk T TAM & St 21 Android mobile & games development &
ﬁTQPythonH%TW'@W%I

Embedded System and IOT : o8 %t Python ! §& application gl 3T JAN * BRI
product automation, robotics, IOT 7€ I develop A H Python agd & SRR 2l
Micropython, Python T ek light version %\, Sifeh Microcontroller programing & fau
fodre &9 & sFEn T R

Android Apps : Android Apps kT development fo¥™ ®9 ¥ Android SDK & #ieaqq 9
feran Smar 21 WfdT python % wWemd ¥ ft ¥H Android App 1 develop #R Tehd €,
e fTT Pythoris Kivy library &1 = fan <man 2l

Scientific and Numerical Application : Python <hT TN Scientific @ Numerical
Computing % fef@ fean w1 21 Scipy, Pondas, Ipython, Numeric Python 9@ library
g, S Engineering Td Science & application development ¥ a1 f&a S 2l

Business Applications : Python % AN o WEAH ¥ 89 ERP, e-commerce systems 3lfq
£l develop Fd B

3D CAB Application : 3D CAD Application &1 develop & & faT Fandango &1 YA
feran ST 21

B Process of Programming

Step 1 : Problem T define ST AT model SHIAT : TANYY fHedl THEN 1 define HIAT T
3T Modeling & 2

Step 2 : Problem <hT logical solution WTGT ohIAT : Logical solution Uk clear, finite A
step-by-step procedure ? ferelt woe =1 el e il

T4 € B9 Algorithm gd 1 39 fuereR w ¥ S i+ o fTT € flow chart T FEN & B

W%ﬁﬂ,qﬁmmﬁﬁmméﬁmm@googleﬂlﬁfm%
A1 &H U finite solution I SIERT TER =0T & THR step BIS T clear € wNMET|
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Step 3 : WITW @ : Programing : TR step H &9 algorithm &1 TH working code ¥
uRefda wd €, e computer SEM ¥ THZ Tk 3N STk foq gH S&Id &l @ Programming
language =, fored & Program for g 21

Problem Description

Solution Model of the
Code Problem

Logical

Solution

1. Write your program or edit your program

Programing Cycle of Python

2. Run your program on an input
3. If output is not correct, return to coding step (step 1)
4

. Repeat step 2, 3 for other inputs if any.

B Classification of Programming Language

Programming language, f& *ft computer 1 I (instruction) I T TH HEH IS EE)
syntactic 1 Semantic fEH W enefd = Bkl Tenfent 1 g ¥ sga-d@ Computer
Programming Languages TN H AR ST €1 S SR S JuTelt % R W fgafsa faean s 2
T q&T TR e §—

1. Machine language 5. Scripting language
2. Assembly language 6. Domain Specific language
3. High level language 7. Glue language

4. System language

Machine Language : T lowest level AT First Generation Programming language % A g
ST S €1 3H e Wi Programming language # haet & wd Bl €—True Td Falsel 3aferT 3@
Binary Programming language & A4 © «ff ST STTar 2 Computer ¥ Tt instructions &1 0 TH 1
®Y9 H & Hie fman S %I g Machine level language H’H’sﬂﬁ T %"%7'”'5: Bt %I

Assembly Language : 38 middle level language @9 Second Generation language & A1 &
ST ST Bl gHes W (instructions) i Machine language % &g & B & 9 instruction el
variable % specific A9 &Id 21 9 89 command Fed 71 Y W o AN 991 §HIH & fou
%% symbols T FANT feha wiran 1

TOH B T machine instruction ED U @& statement Tor@n Sran %I e EEcfcTe iy foq
register allocation, call, stack, timer, jump, loop g T AT fRa ST B
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Computer %! assembly language &1 T9FH & fTU TH Assember I TEwIHAT Bt S|
assembly instruction %! machine instruction ¥ TfRafda Far Bl Assembler Teh TIRSZR BIal |

010100100
Load 100100100
Add _— —> | 1000110001
Store 10010010011
10010010011

Source Assembly Binary Machine
Instruction Instruction

fera : Assembler

Assembler ]—»[ Linker

v v

. obj . exe

Source Exicutable
file .asm file
fera : Assembler and Linker

High Level Language : 9+l Y&R 1 High Level Language (HLL), procedure oriented
language 9T machine independent Tt HIEH upper language 9 third generation language % =™
g off S S R TR T program ! WIER English language f&@, Mathematical W& 37 fama
1 TANT B H Gl T I 21 SR 9w, S redable 9T THIH AWG €1 ST €1 UH S
Eq] Computer o THF & fAlU 39 Machine instruction ¥ translate ST Tal HRSLEED foq &9 T
TR o TEvgehdl et 21 fod compiler &1 interpreter H&d g ™ compiler Td translator <
& &4 source FI€ S machine understandable code ¥ TREfdd LT grar 2l

Source : Machine
[ Code ]—><Compller>—>< Code >—>[ Output }
Source Interpreter Output
Code

fe= - Compiler and Interpreter

3a1eUT : FORTRAN, Pascal, C, C++, Java, ADA, COBOL, LISP, Prolog etc.

System Language : System Programming % f&T 89 system programming language T S
T € qU1 I HEE W System s/w EEIRIESICIRS

3arear : PL/I, D, Rust, Swift

Scripling Language : I8 sl progranming language B T S fg@l’ﬁ programming language q
communicate & & AT design 1 STt gl extremly high level A€l powerfull language gl
ST 21 S Java Script, VB Script, PHP, Port Python, Rubly, ASP and TCC.

Domain Specific Language : I8 programming languauge & favr & =1 T FHH & HH A
STt 81 S €SS, Ant, SQL 3|

Glue Language : Glue language T& programming language g S Q{:ﬁ HFI?R component o
mﬁmanagemwmmél
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TE TH s/w A program £ integrate H w1 wE Hwd € S - St S qen
i W fashfdd R T 81 §1 F€ interconnecting %1 support Sl 2|

Glue programming language, SeISlEY environment ¥ 9gd SUAN drferd il 7, e fafe=
TR & software ¥ T framework ST 741 Bral 2

3Iq1eYuT : VBCript, Ruby, Python, Perl and PHP

Interpreter Virtual machine

Source code
Processor

11111

fe= - Compiler Vs Interpreter

Source code . .
— V|rtua’l/mach|ne

Processor

Bytecode

fe= : Bite Compile Code

1.1 History of Python

Python, ¥ 1980 & &9 Guido Van Rossum BRT develop & it ot {5 Netherland @t
“National Research Institute for Mathematics and Computer Science” YA ¥ faspfaa feran ma
al

Python =1 &I SHIET il S ABS Modula-3, C, C++, Afgol, Unix Shell 3¢ & derive
e T 21
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Python, copyrighted ] Python % source code GNU General Public Licence (GPL) & 3T=iid
Hfeteh S H SuersH g

Python At ot TH HR 9 E maintain FH S % d9 Guido Van Rossum 3%t «f ITeht
progress %1 SRR T & 91 TE SRR 3T I ETF&‘TH 2l

FIR 1994 H Python 1.0 & SR (release) foha T o1 qem ¥ 2000 H Python 2.0 &I SR
(release) TR T2 &Ml Python 2.7.11 31+ st Python 2.0 &1 Te™ T&=aH version 2l

T 2000 & Python 3.0 I S faran 71 Ml gHe1 TAHaH version Python 3.5.1 314ft Sucisyr 2|
Python 3, Python 2 T ST T-3Te Python % version 2l

Evaluation of Python

1972 © Dennis Ritchie
v

1983 ctt B Jame Strounstrup
v

1989 Python Guido Van Rossum
v

1991 Oak James Gosting
v

Sun Microsystem

1995 Java (Now Oracle)
v
2000 C# Microsoft

B Why Python

Python T General purpose programming language HEE TG scripting % T SR &t St
2l object oriented scripting language #t g1 Sl I oop % concent %! support LA 2l
Python codefile el program EACE D) Script kel SITdl 2l

Python%ﬂ@’ﬁ@wm featuresﬁ%WW@WﬁWﬂ@%lW@@
HEequ U1 e €, S ST i STkt i e —

1. Simple and Easy to learn 6. Extendable

2. Interpreted and Interactive 7. Dynamic

3. Object Oriented 8. GUI Programming and Data Bases
4. Portable 9. Board Standard Library

5. Scalable

1.2 Python Versions

TUI-|HT W Python software &1 update fHa1 ST B1 A1 $® YURT a1 o 9 features o
Y SR 41 version SR feran S 21
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Python T U&aN version Python 1.0 V, Jan 1994 ¥ SR fan T em s&e @€ Oct. 2000 #
Python 2.0 V @& Dec. 2008 ¥ Python 3.0 V &I S fan 7= o adHM H SUated Python
Python 3.9.0 TH Python2.7.18 ¥ i version @I

ME—Python 3 & I H (Python 2 ¥) Backward compatability &l &It ? 3197q Python 2 1
Program &4 &l €1 Python 3 M run Y|

Python Documentation Released
1. Python 3.9.0 05 Oct 2020
2. Python 3.8.6 23 Sept 2020
3. Python 3.8.5 20 July 2020
4. Python 3.8.4 13 July 2020
5. Python 3.8.3 13 May 2020
6. Python 3.8.2 24 Feb 2020
7. Python 3.8.1 18 Dec 2019
8. Python 3.8.0 14 Oct 2019
9. Python 3.7.0 24 June 2018
10. Python 3.6.0 23 Dec 2016
11. Python 3.0 03 Dec 2008
1. Python 2.7.18 20 April 2020
2. Python 2.7.17 19 Oct 2019
3. Python 2.7.16 02 March 2019
4. Python 2.7.15 30 April 2018
5. Python 2.7.14 17 Dec 2016
6. Python 2.7 04 July 2010
7. Python 2.6 01 Oct 2008
8. Python 2.5 19 Sept 2006
9. Python 2.4 30 Nov 2004
10. Python 2.0 16 Oct 2000

Flavors of Python

1. C Python : I8 Python =T Standard Flavor Bl TEH JAN C language Applications & fag
I 2

2. Jython or JPython : I8 T&d: Java Applications % feTq 21 7€ Jum W run Yl B

3. Iron Python : 7€ C# A2 Net Platform T S8 ¥ < <1l 1

4.P,P, : 7% JIT Compiler W % &l € G941 PVM H Sueisd grell 2|

5. Ruby Python : & Ruby Platform T & & ferg grar 2l

6. Anaconda Python : I8 &I &9 T large volume % data processing, machine learing Tl
mathematical Calculation 3 feTT SREINT | & Sira 21
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Where We Can Use Python
Fd9 ¥ Python % & AR et &l g WM L @ §—
For Developing Desktop Applications
For Developing Web Application
For Developing Database Applications
For Network Programming
For Developing Games
For Data Analysis Application
For Machine Learning Application
For Developing Artificial Intelligence Applications
For Internal of Things (IOT) Application

A SR I A R S

_.
e

For Image Processing and its Application

1.3 Installing Python

Python W Cross platform programing language 2 1giq 7% fRE ot Platform S Windows,
Macox, Linux 7€ 9 3T&M ¥ run sdl 81 98 free T open source &

How to Install Python on Windows [Pycharm IDE]

PyCharm is a cross-platform editor developed by JetBrains. Pycharm provides all the tools you
need for productive Python developmen. Below are the detailed steps for installing Python and
PyCharm.

B Installing Python
Step 1: To download and install Python visit the official website of Python

http://www.python.org/downloads/and choose your version. We have chosen Python version
3.6.3

e python

Downloads Documentation Community

Download the latest version for Windows

Download Python 3.6.3 [} Download Python 2.7.14
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Step 2 : Once the download is complete, run the axe for install Python. Now click on Install
Now.

e Python 3.63 (32-bit) Setup — O x

Install Python 3.6.3 (32-bit)

Select Install Now to install Python with default settings, or choose
Customize to enable or disable feature

Install Now
C:\Users\Guru99 Jayesh\AppData\Local\Programs\Python\Python36-32

Includes IDLE, pip and documentation
Creates shortcuts and file associations

| — —» Customize installation
et Choose location and features h

python
for I Install launcher for all users (recommended)

windows 1 Add Python 3.6 to PATH

Step 3 : You can see Python installing at this point.

2 Python 3.6.3 (32-bit) Setup — X

Setup Progress

Installing:

Python 3.6.3 Standard Library (32-bit)

j
N

pqthgn
windows
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Step 4 : When it finishes, you can see a screen that says the Setup was successful. Now click on

“Close”.

B Python 3.6.3 (32-bit) Setup - X

Setup was successful

Spedial thanks to Mark Hammond, without whose years of
freely shared Windows expertise, Python for Windows would
still be Python for DOS.

New to Python? Start with the online tutorial and
documentation.

See what's new in this release.

@ Disable path length limit
Changes your machine configuration to allow programs, including Python, to
bypass the 260 character "MAX_PATH" limitation.

pgthpn

or
windows N Close

B Installing Pycharm

Step 1: To download PyCharm visit the website
http://www jetbrains.com/pycharm/download/and click the “DOWNLOAD” link under the

Community Section.

Download PyCharm

Windows macOS Linux
Professional Community
Full-featured IDE Lightweight IDE
for Python & Web for Python & Scientific
development development

DOWNLOAD DOWNLOAD

Free trial Fres, open-source
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Step 2 : Once the download is complete, run the exe for install PyCharm. The

should have started. Click "Next".

stepup wizard

PyCharm Community Edition Setup - O X
Welcome to PyCharm Community
Edition Setup

Setup will guide you through the installation of PyCharm

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Next to continue.

Step 3 : On the next screen, change the installation path if required.

B} PyCharm Community Edition Setup - a X
: Choose Install Location

Choose the folder in which to install PyCharm Community Edition.

Setup will install PyCharm Community Edition in the following folder. To install in a different
folder, dick Browse and select another folder. Click Next to continue.

C: \Program Files\JetBrains\PyCharm Community Edition 2017.3

Space required: 511.9MB
Space available: 62.7GB

< Back > |(hlﬂ
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Step 4 : On the next screen, you can create a desktop shortcut if you want and click on "Next".

B PyCharm Community Edition Setup - ] X
Installation Options
Configure your PyCharm Community Edition installation

3

[(]Download and install JRE x86 by JetBrains

<&:l:|!ut>|]hul|

Step 5 : Choose the start menu folder. Keep selected Jet Brains and click on "Install".

PyCharm Community Edition Setup - X

Choose Start Menu Folder
Choose a Start Menu folder for the PyCharm Community Edition
shortouts.

Select the Start Menu folder in which you would like to create the program's shortcuts. You
can also enter a name to create a new folder.

Microsoft Office 2016 Tools
Notepad++
NVIDIA Corporation v
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Step 6 : Wait for the installation to finish.

PyCharm Community Edition Setup = g

Installing
Please wait while PyCharm Community Edition is being installed.

Extract: sdk-stubs.input.values... 74%

Ccm g | e

Step 7 : Once installation finished, you should receive a message screen that PyCharm is
installed. If you want to go ahead and run it, click the "Run PyCharm Community Edition" box first

and click "Finish".

B3 PyCharm Community Edition Setup - 0
Completing PyCharm Community
Edition Setup
PyCharm Community Edition has been installed on your
computer.
Click Finish to dose Setup.

|Rmm1am<:mntyeﬁuon|

N
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Step 8 : After you click on "Finish", the Following screen will appear.

Welcome to PyCharm

PC

PyCharm

Version 2017.3.1

% Create New Project
Open

¥ Check out from Version Control ~

% Configure v Get Help «

1.4 Environment Variable

Variable

Description

. |PYTHONPATH

. [PYTHONSTARTUR

. |PYTHONCASEOK

. |PYTHONHOME

Ig PATH % THM & a1 €1 I o € & Interpereter EaRIE R import
! TR module file N @l locate FTA &1 PYTHONPATH Heft-hsft
Python installer X1 i weqa ferean mar 2|

78 39 file % path 1 @ € S Python Source 1€ ! initilize el
Bl W ot interpreter start g %\, o TE execute AT Bl T
PYTHONPATH @1 modify T utilities Sl @€ &I AT command 379
IrE @ B

g imported statement ¥ first case insensitive match & fel@ Python &
fcfera e %I T activate L 6 forT = foet oft value & Y set fhan
S 2

I8 Search Path &1 faeey %, ST PYTHONSTARTUR a1 PYTHONPATH
# embedded &l @I
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File Extensions in Python

.py Extension of normal python source file
.pyc Compiled Bytecode file

.pyd Window DLL file

.pyo File created with optimization

.pyw  |Python script for windows

pyz Python script archive

1.5 Executing Python from the Command Line

#One more thing to open python "command prompt".

Example in command prompt

>>>print ("hello"....)
hello

>>>exit

use exit () or ctrl-2 plus return to exit

>>>quit ()

Example to open notepad :
C:\users/Bhanupratap>notepadlIT
C:\users\Bhanupratap>pythoniitk.py.STP_2020
C:\users\Bhanupratap>

Gotoin your file and change name

C:\windows\system32\cmd.exe

Example of swapping program :
a=10 a b
a=20 | 20 | | 10 |
a=a+b
b=a-b
a=a-b

print
One more method to write swapping program
a=int(a*b)
b =int(a/b)
a=int(a/b)
print (" the new value of ais="a")
print (" the new value of bis="b")
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1.6 IDLE

Python Program @1 run %4 & U Wea™ IDLE (Integrated Development Environment) 2l
Development Environment T&T tools 1 ¥ g = Program writing @1 ST AT IR Program
& faT word processor FI TE FE F@ Bl TE TR Program T Write Eh_ﬁ, save T, edit B
¥ 7R Bl 21 IDLE # % &3 % €1 7@ HE (Mode) &l T B

1. Interactive Mode
2. Script Mode

1. Interactive Mode : fF& st Python Program &1 fat@s 1 @gd & T=a1 a1 o1 (quick)
TW%WWPythmHﬁW%WWWWW%ﬁTWWﬂjﬂﬂrespondw

|

Interactive Session ¥ 1g IuM fae & fau a8 T=at (IDEL) Ell Python <1 GUI gra %\‘, 39
open sl Zm

— Start Menu  J

— All Programs

— Python3

— IDLE

318 39k Screen W TH favel Gal SAMl 39 fa=81 (Window) &1 Python Shell &gl Sl 2l
319 Afg 39 Command promot T open Tk

print ("Hello Python")
TEY Tk Enter Key %I Press Eh_{ﬁ\ﬁ ar Interpreter respond M 3R 21veh farel W

| Hello Python |

femm (Hello Python)! I Tsh ¥bX <kl Hello Word print T T T B

Python T Case sensitive language HEIHE L print % TIM W Print 3 PRINT fa@™ @ @
T 6 TRl R

2. Script Mode : i o @A <@ Interactive mode SATTeh! kTt (immediate) Feedback <@t
gl T TEEqut ? wife ey T T H RO (result/output) <@ Hehd &1 wfeh Interactive
modeﬁ%ﬁﬁmﬁ@?ﬁ%ﬁW@Gﬁmm‘é,?@@a(&ve)mmﬁmnwﬁl

38 foTT Python's IDLE &1 Script mode MMM TN 8, frad e &g Smm fer@s S8 Save
L HFRA B aﬁﬁedit,loadmmnaﬂmgl

IE Y% Tl Word processor i e €, fSed =g WM fergd w9a 9% find and replace,
copy, cut, paste 37 functions T TN H Fehdl Bl

1S T faed % fau e wh Script Mode Window &1 open & Hehd €1 File Menu § &1T9
T T2 window open X Tehd &1 78 window fSeFe note pad a1 word pad ! e Bt Bl oTe 3EH
ot Tk Program fer@d € aen

| Print ("Hello Python") |
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379 Enter Key press Sid &1 Sifehd 3790 & T&i Bl € X 7 & i 2T3eye &H fG@e I 21 o1 =9
T I a9 T8 Save FTAT BT FFL 319 39 run L Tehd &1 39k foTT ¢
goto file menu
2
Save As
\
Hello.py

3Tel 3T T ST HTE § T (save) B ST

Note : Python @1 %IE 9t TIM Save ®Xd THF ST file extension .py & & 8l 8, @@ IDLE
Python &' program %! file I STEFI ¥ recognize HX Tkl

3Td I I run FH F AT run module W click ST BN, q6 3T window T IUTH <
RO (output) fe@mE <m|

| Hello Python |

B IDLE & UHR

Ipython T Jupyter notebooks 3 dgd & HewYUl Development environment Sk gferdt
&) o5 § Y=o H %I T Software TR & 999 EIERR] IS SI1QT ritchy features % IDE hl
AN A =Edl 81 IDE % $ T9E ISl e §—
1. PyDev (Free) IDE S Eclipse platform T Built 2|

. PyCharm from JetBrains (Free open source)

. Spyder (Free, Anide Shiped with Anaconda)

2
3. Python Tools for Visual Studio (For windows)
4
5. Komodo IDE (Commercial)

1.7 Getting Help in Python

Python interpreter ¥ W& built-in function help TH object % w9 ¥ fear e @ 21 TR
interactive use % oI STersy Bral ®, S help system 1 invoke HTal 21 3¥ invoke ® & forg help
3 help (‘'object') type HTAT el 2l

T ST exit A & T 'q' A press HET Bl B

>>> help ('for') — This display the help for function.

1.8 Python Reserved Words

TE{ Programming languages i oifd Python H «ft FD reserved A keyword BId R e
WA identifier % &9 ¥ SN & X Fehd B



and del for is raise
assert elit from lambda return
break else global not try
class except it or while
continue exec import pass yield
det finally in print false
true nonlocal with
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Table : Python Reserved Words
Python ® Fe1 33 keyword 1 Afeh 7! TEA B A1 9§ Tehell B
True, False, None &l BTesht 9sit keywords lowercase 1A Bl el H 8 2|

# Keywords in Python :

2
0’0

Keywords are the reserved words.

R
0’0

They are used to define the syntax and structure of Python language.
< We cannot use a keyword as a Variable name, Function name or any other identifier.

L)

2
0.0

In Python, keywords are case sensitive.

2
0’0

All the keywords except True, False and None are in lowercase.

R
*%*

There are 35 keywords in Python.
Keyword.is key word (X)

L)

% Return true if X is a Python keyword.

# What is identifier in Python :
< An idenfifier is a name used to identify a variable, function, class, module or other
object.
Ex.— X=10 X

Y =20 Y

1.9 Naming Conventions

"Names" fF&t ot Snfi eias & Sgd Bl tl%V_OTTﬁ e g 21 88 Module %! Teh A™ (3JeTo
Covert) a9 Module % a1<X Function <1 Brdl &1

Variable : Variable &1 ST f&& Names 1 Value assign &% & g fean smar B S8 C, F
sl

Identifier : Python ¥ f&&! variable, function, class, module 3T 37 object &1 S M (Name)
T ST € A1 SR foa S €, 36 @ ¥ identifier FEd €

ifeh identifier MY STH & $o Fom feiita for T € S emweq —
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1. ®E identifier, lowercase (a to z), uppercase (A to Z), digit (0 £ 9), underscore () <hl
T AT (combination) BT {1 A T & feist =1 €Al 81 SE®IVI—my car, vor 1,
print123, x_19 37l

2. &% @ identifier ®H f digit (0 ¥ 9) ¥ & L& T S lvar T invalid @91 varl
T valid identifier 21

3. Keywords 3T Reserved word &1 S 8H identifier % &9 H &l X Tehd K

4. Python T fret off identifier & 3T<X !, #, @, $, % e fa9w character &1 7El W@
ST =R

5. fodt ot identifier % s ¥ e (Space) &l Bt =fey

6. Identifier &t length = we g it T8 sk e %\”I

7. Python U& case sesitive programming language B % #RUT Name TS name o
ENT-3T identifier HH S €|

Identifier Validity Reason
1. Roundoff Valid
2. ‘Round off’ Invalid —Use of
3. Sumx Invalid —Space
4. 2020 worldcup Invalid —Digit first
5. Covid-19 Valid
6. True Invalid —Keyword
7. My@name Invalid —Special char-@
8. Java2Shore Valid
9. Cash Invalid —Special char $
10. def Invalid —Keyword

z
z=x+y

—Itis a user defined name.
# Rules for Writing Identifiers :

1. Identifiers can be combination of letters in lowercase (a to z) or uppercase (A to Z) or digit (0

to 9) or an underscore :
a=10
A=10
al=20
Aa=20
-=20
a_=20

x—=y =100

x N NSNS
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2. Anidentifier cannot start with a digit.

Ex:

Ex.:

1x=100 X
x1=100v
3. Keywords cannot be used as identifiers.
If=10 X
break=20 X

Identifier naming convention for Python

Class, name, start with an uppercase letter and all other identifiers with a lowercase
letter.

Starting an identifier with a single leading underscore indicates by convention that the
identifier is meant to be private.

Starting an identifier with two leading underscores indicates a strongly private
identifier.

If the identifier also ends with two trailing underscores, the identifier is a
language-defined special name.

Use of Python Language in Industry

R
0’0

R
0’0
K2
0.0
R
0.0

R
%

K2
0‘0

R
0.0

R
0’0

R
0’0

K2
0.0

R
0.0

GUI based Desktop applications

Image processing and graphic design applications

Scientific and computational applications

Games

Web frameworks and web applications

Enterprise and business applications

Operating systems

Language Development

For Artificial Intelligence and Machine learning

DIY projects such as Robots, Remote-controlled toys and video game consoles

Prototyping
gRferee-

B Keywords in Python

Keywords reserved words 2id 2l

Computer programming language ¥ predefined words & set ¥fHeT BHd g 9= keywords gl
ST 81 Tk keyword % use % fore fasifia f1am &1 syntax a1 S 2l

Y% keyword 1 T special 379 3R special operation ZIdl ® Wit fore oft keyword
M T FAT python program ¥ & identifier St—variable, function, class name 37f¢ & ey e
feral ST Tehetl 2

Python ® @47 33 keywords predefined 2l
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1. ‘and’ (Logical AND) Keyword
‘and’ keyword T use el &1 9 &1 H 14k operands true B € 4 true return o2 ST B

0=True
1 =False
Truth Table of ‘and’

X y x and y
0 0 0
0 1 1
1 0 1
1 1 1

Source Code:

Print(5!=6and5==6) # False

Print(5!=6and5==5) #True

Print(5!=6and5==6and4<6) #False
Output: False
True
False
2. ‘as’ Keyword
‘as’ keyword &1 S&HTA module 1 1g AT A1 YA (alias) M T import fHAT S =
Source Code :
import keyword as pykey
print(pykey.kwlist)
Output : [‘False’, ‘None’, ‘True’, ‘and’, ‘assert’, ‘break’, ‘class’, ‘continue’, ‘def’, ‘del’, ‘elif’, ‘else’,
‘except’, ‘finally’, ‘for’, ‘from’, ‘global’, ‘if’, ‘import’, ‘in’, ‘lambda’, ‘nonlocal’, ‘not’, ‘or’, ‘pass’, ‘raise’,
‘return’, ‘try’, ‘while’, ‘with’, ‘yield’]
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3. ‘assert’ Keyword

Python program ® debugging o+ fore “assert’ keyword T use forarm Sira 2l

‘assert’ keyword @ ¥ W& condition true BT el Fo Tl e 3R S condition false Erdt
? @4 ‘Assertion Error’ occur Bidl B

Source Code :

assert4==4 #No Exception

assert4==5 # Assertion Error Exception occured

Ouput : assert 4 ==5 #Assertion Error Exception Occured Assertion Error

4. ‘break’ Keyword

‘break’ keyword, loop execution 3R transfer control &1 loop % 1< T THIG HH & AT use
ferarn Strerm 21
Source Code :
foriinrange (5):
if(i==3):
break
print(i)
print(“End of execution”)
Output: 0
1
2
End of execution

5. ‘class’ Keyword

User & &I classes @l define & o fTT “class’ keyword &1 use fan ar 2l
Classes ¥ % attributes #R %S methods BId &1 Classes ‘OOP’ H Tl Important part 2l
Source Code :
Class my Class :

deffunc():

print(“Hello”)

Myclass.func()
Output: Hello

6. ‘Continue’ Keyword

‘Continue’ keyword T Y17 iterate & ¥& FS statements 1 skip H & faC foham s 2l
‘Continue’ T T4 iterate = € W& loop ! iterate T & foT feha e 1

Source Code:

a=0

while (a<10):

if(a==s):
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print (“skipped value of ais” a)

a=a+1l

continue

print (“value of ais”, a)

a=a+l

Output: ValueofaisO

Valueofais 1
Value ofais 2
Value ofais3
Value ofais 4
Value ofais 5
Value ofais 6
Value ofais 7
Value ofais 8
Value ofais 9

7. ‘def’ Keyword

‘def” keyword 1 use user-defined function s & faTu = s ]
Source Code:
def func(a) :
print(“value of ais”, a)
fun(5)
Output: Valueofais5

8. ‘del’ Keyword

Python “del’ keyword T 219 delete =il 2l

‘del’ keyword T FAIT list, tuple, dictionary a1 fet #R collection H element i delete T
& fera fean e 21

Source Code:

list=[1,4,3,5,7]

del list [2]

print (list)

Ouput: [1,4,5,7]

‘del’ keyword = 3T@TET remove () function 3T St JERT fHa Sran 2l

Source Code:

list=[1,4,3,5,7]

list.remove (3)

print(list)

Output: [1,4,5,7]
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9. ‘elif’ Keyword
‘elif’ keyword T YAM if 3R else keyword & @ fHan Sman Bl Th ¥ ¥ conditions I
check % & AT ‘elif’ T ST fea STl 21
Source Code :
a=11
if (a<10)
print (“ais less than 10”)
elif (a>10):
print(“ais greater than 10”)
else:
print(“a is greater than 10”)
Output: ais greater than 10

10. ‘else’ Keyword

‘else” keyword T AN if, elif o1 fadh if & @9 fa1 W1 1 R if 3 elif * condition
false BTl € €1 else T statement execute BIdT
Source Code :
a=11
if (@%2==0):
print (“Number of even.”)
else:
print (“Number of odd.”)
Output: Numberis odd.

11. ‘except’ Keyword

‘except’ Keyword &1 SN exception/error handling & fauw fewanm <man 2l try clause & 41
except 1 SN feha e B
Example  try block ® St §ft exception occur BT, 3T gL block execute B ST
Example 1:
Source Code :
try:
a
except Zero Division Error :
print (“Divided byZero Error”)
except Name Error
print (“as is not found”)
Output: aisnotfound
Example 2:
Source Code:
try:
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4/0
except ZeroDivisionError :

print (“Divided by ZeroError”)
except NameError:

print(“ais not found”)
Output : Divided by Zero Error

12. ‘nonlocal’ Keyword

‘nonlocal’ keyword T @I nested function = feTq faram S 1
‘nonlocal’ variable global &l 8| 3R inner function ¥ 3! feram % T outer functions
ITh! value TREfid &l gt B
Without nonlocal
Source Code:
Var=2
def main func () :
var=5
def subfunc ():
var=10
print("SubFun C:", var)
SubFunc()
‘False’ keyword boolean false T U R %I 3R & e condition AT statement T KBS
gdl False; return T2 Sran 21 False ‘0”& o[ Bidl 21
Source Code :
print(False ==0)
print(4 ==5)
Output: True
True
14. ‘Finally’ Keyword
‘Finally’ keyword 3T ST ‘try-except’ A ‘try’ block % & feham Sfran 2
exception/error &1 a1 A &1 @ finally block execute ZIdl 2l
Source Code:
try:
a
except NameError:
print(“NameError Exception Occured”)
Finally :
print(“Always executed”)
Output: NameError Exception Occured
Always executed
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print(“mainFunC:”, var)
mainFunc()
print(“global : ”, var)
Output: SubFunC:10
mainFunC:5
global : 2
With nonlocal
Source Code:
Var=2
def mainFunc() :
Var=5
def SubFunc() :
nonlocal var
Var=10
print (“SubFunC:”, var)
SubFunc()
print (“global”, var)
Output :
SubFunc: 10
MainFunc: 10
Global: 2

15. ‘for’ Keyword

‘for’ Keyword 1 81T looping % i femen STl @1 Collection % elements @1 iterate s o
feTT “for’ loop =T &M feman e 21
Source code :
list = [“Rakesh”, “Ramesh”, “Suresh”]
forninlist
print(n)

Output: Rakesh

Ramesh

Suresh

16. ‘from’ Keyword

‘from’ Keyword &1 ¥aM ‘import’ keyword & @9 fan S 2l S special function AT
attribute ! import & o fAT “from’ T ST fomanm S 2l

WW‘Module’Eﬁimportmw%ﬁwﬁ@funl()aﬁéﬂmé?ﬁ+
“Module.Func ()’ fer@m gear 2

Module.p4
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(i) Source Code :
def funC1() :
print(“l am in funC1”)
def funC2() :
print(“l am in funC2”)
Sample.py
Source Code :
from Module import FunC1
funC(1)
Output: laminfunil
Example 2.
Source Code :
From math import sqrt
print (sqrt(25))
Output: 5

17. ‘Global’ Keyword

‘Global’ Keyword 31 Y17 function % variable ¥ global 39 & feta feam smar 2

Differnce between Local and Global variable in fun

testl.py
Source Code :

def funC():

string = “Local variable”

print(string)
funC()

print(string)
Output: Local variable

print(string)
Name Error : name ‘string’ is not defined
18. ‘if’ Keyword

‘if” keyword T JIT if statement, if _else statement #R if elif else statement ¥ fopam T 2
Source Code :

var=0
if (var==0):
print (“var is equal to 0”)
Output: varisequaltoO

19. ‘Import’ Keyword

‘Import’ keyword T S&NT Module &1 Current program W import &% & fere foman 2
Example W math module &1 import =1 Srar 2l
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Source Code :
Import math
print(Math.sqrt (16))
Output: 4.0

20. ‘In’ Keyword

‘In’ keyword T ST collections (list, tuple, string, dictionary) ¥ element 7 1 7, T check
T boolean value return %l 81 For loop ¥ 9t “in’ keyword @1 BT 3T Bral 2l
Source Code :
list=[6,8,4,7,8]
print = (7 in list) # True
print =(10in list) # False
Output: True
False
21. ‘is’ Keyword
‘is’ keyword <hl T object equality * fau fean S I keyword ‘= =’ operator *
qrgT-9gd THE Bral Bl SR & objects equal &I & d “True’ return Bl 1 afE equal & Brd g
‘false’ return il B
Source Code:
print(“one” is “are”) # True
print (“one” is 1) # False
print (“” is “”) # True
print (“” =="")#True
print ([]is []) # False
print ([] ==[]) # False
Output : True
False
True
True
True
False
True
22. ‘lambda’ Keyword
‘lambda’ Keyword ¥ anonymous (without name) function %! create fam S 21 name 9l
function ® ‘def’ keyword =1 TN o ? iR anonymous function H ‘def’ % &eMF ‘lambda’
keyword 1 Fam f&an ST 81 lambda function % f&TT return statement =& 2ra1 €1 Function %
arguments function B o SR E'ﬂﬁ foet variable W assign IERIBSIG ‘é 3 39 variable % =Y
call feman i 21
ﬁmWﬁExamples WWW@%I
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Normal Function Example
Source Code :
deffunC(a, b) :
return a*b
print (funC (5, 5))
Output: 25

23. ‘None’ Keyword

Python ® ‘None’ keyword &1 ST fohan Sfrar B wifeh &t programming languages ® ‘null’
keyword bl T foRa S %I “None’ &1 HdeTsl g value T8l BIdtl 3R function TE value retrun
&l % dl ‘None’ return sl %I

Source Code :

print (“None ==")
print (None ==0)
print (None == None)
print (type (None))

Output: False

False
False
<class ‘none type’>

24, ‘not’ (Logical NOT) Keyword
‘not’ keyword T T feu Ty operand %1 True ¥ False 1 False ¥ true ® convert Sl &1

0=True
1 ="False
True
Table of
X not X
0 1
1 0

Source Code :
print (not (5!=6)  #False
print (not(3!=5)  #True
Output: False
True

25. ‘or’ (Logical OR) Keyword

‘or’ keyword T S&FT 5@ U T oprands ¥ ¥ Uk ot oprand true BT %, @ true return a0
S B
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0=True
1="False
True Table
of
‘OR’
X y xory
0 0 0
0 1 0
1 0 0
1 1 1

Source Code :
print(5!=60r5==6) #True
print(5!=6o0or5==5) #True
print(5!=6or5==60r4<6) #True
print(5!=60r5>60r6<6) # False
Output: True
True
True
False

26. ‘pass’ Keyword

‘pass’ keyword T FIIT loops, functions 3R classes 1 R W@ & fow gar @1 3 T null
statement/block BIdT 7 ‘pass’ T SEIHTCT 5Tel foRa STTa FAGER) TS Tl Bl |
pass statement %1 SISl Teh & line W T seperate line T St fepan mar 21
Source Code :
def func() : pass
while4<5:
pass
Output :

27. ‘Raise’ Keyword

‘raise’ keyword %1 AN Exception handing % fal@ fan Sar 21 raise keyword ¥ custom
exception/error 1 0T feFa @1 €1 SRR programming languages ¥ ‘throw’ keyword 1
LT e STt @1 wifeh Python ¥ ‘raise’ o1 S&qHTet feran STl &1

Source Code :

l.a=5
2.if(a>2):
3. raise Exception (‘a should not exceed 2’)
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Output :
Exception : a should not exceed 2

28. return keyword

return keyword bl T function o 3TfER | fwan Srar %I Function &l 3T Eﬁ'st value return
& %1 STl € @ null/none return f&FaT ST 81

Source Code :

def func(a) :

b=a*a

returnb

print (func(5))

Output: 25

29. ‘True’ Keyword

‘True’ keyword T Boolen value ] logical & comparism operations ¥ boobean value (True,
False) return ferarm Sran 21 True &1 value ‘1> 3R False &1 value ‘0’ Bidi 81
Source Code :
print (True = =1)
print (false ==0)
print(1==1)
print (True + True)
Output: True
True
True
2

30. ‘Try’ Keyword

“Try’ keyword T &M excepting handing ¥ f&an mar g S code exception check hIdl 2l
3TH code T try block T feram S 2l
Source Code:
Try:
a
except Name Error:
print (“value of a is not defined”)
Output: Value of ais not defined

31. ‘While’ Keyword

‘While’ keyword &1 S&1 looping & fera feam sfan 81 S« @ while condition true BIdl €, @
T statement iterate AT T&dl & 3 3R condition false T loop break feram Sirar %\‘, d9 loop <l
iteration oI5 &1 I 2|
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Source Code :
a=0
whilea<10:
print (“value of ais”, a)
a=a+1l
Output :
Valueofais0
Valueofais 1
Valueofais2
Value ofais 3
Valueofais4
Valueofais6
Value ofais 7
Valueofais 8
Value ofais 9

32. ‘with’ Keyword

‘with’ keyword T ST File handling % fera fe=n <iar Bl 54 file % AT ‘with-as’ statement

WWWW%WﬁIeEﬁcloseﬁaﬁwﬁm%I

= feu 7T SHT examples T Haerd T & 2l
(1) without ‘with’
Source code :
file = open (“text file.text”, “w”)
file.write (“Hellow world”)
file.close ()
textfile.txt
Hellow world
(2) with ‘with’
Source Code :
with open (“text file.text”, “w”) asfile :
file.write (“Hello world”)
text file.txt
Hello world

33. ‘yield’ Keyword

‘yield’ keyword &1 &R function % f&TT return statement S fFan S R ‘yield’ keyword

generator ! return Il 81 return statement; function % 3@ ¥ function T suspend HTh ER
AT S99 start BT &1 Normal function W& W T €Il 7, &l W o199 & 31 21

Source Code :
def func-name () :
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yield 5
yield 10
yield 15
foryinfunc-Name ():
print (4)
Output: 5
10
15
next () function <t T ‘yield’ % fore foran < 81 next () function generate object EARGETS
el value return STl B
Source Code :
def func-name () :
yield 5
yield 10
yield 15
y =func-name ()
print (next (4))
print (next (4))
print (next (4))
Output: 5
10
15

HE<dgul U

B Program 1

#Write a Program to print Hello World and print your name
print(“Hello World”)

print(“Rajshree”)

#output:

B Cemmand Prom pt
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31T TeIae

et RIF R1 (Fill in the blanks)

Python was created by ......... .

To start python from the command prompt, use the command ......... .
To run python script file named t.py, use the command ......... .

A python paragraph comment uses the style ......... .

In python, a syntax error is detected by the ......... at......... .

. @ 3T e (Short Answer Questions)

Name some features of Python.

What is the purpose of PYTHONPATH variable ?
What is the difference between tuples and lists ?
What are the applications of Python?

Differentiate between Python 2 and Python 3.

Why it is necessary to define environment variables in python ?
Explain Python reserved words with example.

What are the naming conventions used in Python ?
What is IDLE ?

How is Python an interpreted language ?

Give the brief history of python.

Write short note on environment variables.

Explain IDLE.

Explain help function in python.

Why python is dynamically typed ?

Name any 5 reserved keywords in python.

Explain all the general naming conventions in python.
How can we install python in windows ?

Write a short note on IDLE editor window?

How can you documentation ?

. H?c_tquf g IR w2 (Important Short Answer Questions)

B 1 9REE od gU 3R & aR # asul

eI T &t foRivarstl &1 3eer@ wifsul

TIhel P T IR 3l hid &l oY sy

YA & fafd=1 STIEEr Wl Seer@ it

EIECE keyword@WWWﬁé?maﬂﬁml
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L ® A

10.
11.
12.
13.
14.
15.
16.
17.

EYH I dynamically typed i el ST 22

IDLE 1 22 39 &7 Se9d St

Keyword ¥ 319 1 ¥®z1d €2 Python & Fa fha Keyword =Brd &2
Python % &4 features I &7

Python & Applications @I faf@m)

Python ¥ variable ! %% declare a1 ST 82 3w @fga faf@w)
IDLE ¥ 319 921 THed ©?7 30 STavdshd U ifaa w1 fafau)
Programing Td scripting ¥ 3119 1 THd &2 < 3T T Hifo(y
Python ® Environment variable &1 gId &7 SerRv Hfeq fafau)
Python documentation T T = THH 22

Dynamically typed language =1 sl 5@ {1 ST 82 Python & oR ¥ 219 sl <411 7 872
Python ¥ Identifier T Y N T 2 ! S 1 FrEE R 22

#9D. Sgfdmedia ¥ (Objective Questions)

1.

What is the maximum possible length of an indentifer ?

(a) 31 characters (b) 63 characters
(c) 79 characters (d) None of the mentioned
Which of the following is invalid ?
(a) _a=1 (b) _a=1
(c) _str =1 (d) None of the mentioned
What is output for :

a=['he’, ‘she’, ‘we’]

“’.join (a)
(a) [‘heshewe’] (b) ‘heshewe’
(c) [‘he she we'] (d) ‘he she we’
Pylab is a package that combine ......... g eeeeeeees & .oueeens into a single namespace.
(a) Numpy, scipy & matplotlib (b) Numpy, metplotlib & pandas
(c) Numpy, pandas & matplotlib (d) Numpy, scipy & pandas
Which of the following is an invalid statement ?
(a) abc=10,00,000 (b) abc=1000 20003000
(c) a, b, c=1000, 2000, 3000 (d) a_b_c=10,00,000
Which statement is correct ......... ?
(a) Listis mutable && Tuple isimmutable (b) Listisimmutable && Tuple is mutable
(c) Both are Immutable (d) Both are Mutable
The format function, when applied on a string returns :
(a) list (b) bool

(c) int (d) str



8.

10.

11.

12.

13.

14.

15.

Output of the following code would be ?
a=True
b = False
c=True
ifnotaofb:
print “a”
elifnotaornotbandc:
print “b”
elifnotaorbornotbeanda:
print “c”
else:
print “d”
(a) a
(c) c

(b) b
(d) d
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If a = ‘cpp’, b = ‘buzz’ then which of the following operation would show ‘cppbuzz’ as

output?
(a) a+b
(C) a + o n + b

(b) a+“+b
(d) All of the above

How to find the last element of list in Python? Assume ‘bikes’ is the name of list.

(a) bikes [0]
(c) bikes [1 pos]

(b) bikes [-1]
(d) bikes [:—1]

Which of the following is correct way to declare string variable in Python?

(a) fruit = ‘banana’

(c) fruit = banana

Select the reserved keyword in python :
(a) else

(c) raise

(b) fruit = “banana”
(d) fruit = (banana)

(b) import
(d) all of these

Which operator has higher precedence in following :

(a) % vModulus
(c) ** exponent

Which of the following is not a keyword ?

(a) eval
(c) nonlocal

What is the order of precedence in python ?

(i) Parentheses
(iii) Multiplication
(v) Addition
i, i, iii, iv, v, vi
ii, i, iv, iii, v, vi

(c)

(iv)
(vi)

& BITWISE AND
> comparison

(b)
(d)

(b)
(d)

assert
pass
(ii) Exponential
Division
Subtraction
ii, i, iii, iv, v, vi
i, i, iii, iv, vi, v

(b)
(d)
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Jython SIC) Python <rT E'T implementation %I ferg e ® feram = %—

16.

17.

18.

19.

(a) C
(c) Java

Python ek @+t Object B 31

(a) either Muable or immutable
(c) immutable

Python support HIAT &I

(a) Mixed Programming Language
(c) Interactive computing

e wm Scripting language &l &
(a) Java Scrpt

(c) VBScript

(b)
(d)

(b)
(d)

(b)
(d)

(b)
(d)

C++
C#

mutable
none

GUI programming
All of above

Ruby




