Chapter 1: Introduction to Python:;; '

1.1 Introduction to Programmf,ng

“..1.1 Me.a.nf.ng of Programmingj

L

% Programming is the process of writing instructions that a computer
can understand and execute.

% These instructions are used to solve problems, perform tasks, and
create useful applications.

¥ In simpie words, progmmming is the way of communicaﬁf.ng with

a compu.f:er to 3ef a desired result. “@:

Keg Points :

™ Programming gives instructions to the computer.
M It is used to solve real-life problems.
IZ[ It helps in buifding soffware , websites, games, and many more

) aPP[Lcai'tons A )

-

‘\1.1.2 ngra.ms CLI’LC{ Programming Language.s

4

% A program is a set of instructions written in a programming
language to perform a specific task.

* A Progmmming [angua.ge is a forma.[ [anguage used to write
programs that can be understood by a computer.

% There are many programming languages available, such as

Python, C, C++, Java, etc.
Prosra-mmer Prosrﬂ-m Compu’éer OI'J.'EPU.{:
[ (Human) } = {(Insfrucf:ions)] I: ( Execution) } { (Result)

EJCG.MP LES :

Pro grams are written

in o language,

converted to machine

e A program to add two numbers.

® A program to calculate the area of a circle. N T e

® A program to display “Hello, World!” on the screen. by the computer.




[1.1.3 Probiem-Sof.ving with CompufersJ
¥ Compufers fouow a sﬁep—by—sf:eP aPProa.ch to solve Pmbiem.s.

A Prob[em is solved bg brea.king it into smaller sfeps.
This process is called an aigorﬂizhm.
Once the algorrlihm is readg , it is written in a ngmmming

* ¥ *k

[mguage and executed by the compuier.
¥ The compuﬁer processes the instructions and gives the oufpuf;

as the solution.
Siees in Problem—SoLvmi:
3. Write the 4. Test and 5. Get the
Pr‘ogm.m De.bug Oufpui
]Z[ Com.,oufers are very fast, accurate and can work for long hours .

1. Understand 2. Plan the

the Problem Solution

M They do not have intelligence; they follow the instructions given by us.
Y lligence ; they f given. by

Keg Points :
M Good programming makes a com,ou.fer solve com.Pf.e.x Proble,m.s ea.sdy.

r 1.1.4 Real-World Appﬁcafion.s of Programming |
* Progmmmf,ng is used in almost every field ioda‘g. Some common

applications are:
@ o Web Development — Websites o Artificial Intelligence — Machines
like Amazon, Flipkart, etc. can think, learn and make decisions.

o Mabile Apps — Apps like Instagram, ﬁ o ki & Baaias = oid oy onie

Whatsﬂpp, TikTok , etc. ba.nkin.‘g, transactions and .securif:y .

EBB) « Gomes — Al types of 2D end 3D % o Healthcare ~ Used in patient

games are created using programming. records , medical devices and research.

E]J:”l| e Data Science - Analyzing data , “ o Automobiles — Used in .sel’f-drivbzg
ma.h‘.ng Predicféons and reporfs. cars and advanced sa.fefy sysf:em.s.

KG.H Takeﬂ.WE.H:
[__\ I ':_ ngramming helFs us solve Pr‘obfern.s, build u.sefuf. a.PF[Eca.ﬁofLs and }

moke the world smarter, faster and better.




1.2 Introduction to nyhon.

1.2.1 What Is Python? |

% Pyﬂwn is a high-level, interpreted, 3enerul~Purpasa programming La.ngu.age.
*

It was designed to be easy to read and easy to write.
¥ Python supports multiple programming paradigms like procedural,
object-oriented and functional programming.
It has a large standard library and o vibrant community.
Pyi:hon is used for web developmenf, data science, artificial i.nfeu.r'.geme.,

automation ,
Key Points:
T Bothar s singles pawirhil itk vessite.
M It is beginner—friendly and widely used.

M It runs on many platforms like Windows, Linux and macOS.
y P

*

*
ﬁesﬁng and many more.

.

[1.2.2 History and Evolution of Pyﬁhon‘

[ Late 1980s | [ 1991 | [ 2000 | 2008 Today
P ython was First release Python 2.0 Python 3.0 Python is one
created by B of Python i was released was released — of the ":’:
Guido van (Version 0.9.0). with : with major P;Pffmnd

g Rossum.. I | Lﬂew features. I | changes . : L Lospunes |

¥ Pyﬁhon 3.x is the latest and most wf.dzly used version.

f1.2.3 Features of Python |

*’ Ea.sy fn Leu.rn a.nd U.se; = Pyﬁwn
.sb-nin.x is 5@!’.& and readable.

¥ Large Standard [i.bra:y - Pyéhon
comes with a vast collection af
built-in modules .

Versatile — Used in web de.veiapmﬁ,
data science, AI, automation,

* High—f_evef. La.n‘gque, - Pyﬁhon is
closer to human language.

éesf:in.g and more.
() * Iﬂé”F”*"'d LG"ﬂ“"ﬂ‘ = PHHW“ * OPen Source - nyhon is open
code is executed line bH line . £ source and free to use.

/ on Windows, Linux, macOS and m commn.ify supporf and many
other platforms. resources are avai
Keﬂ Takea.wgﬂ :

N, Python is simple, powerful, flexible and widely used in various domains,
ma.king it a 3rea.f choice for beg&mr‘s and Profe.ssi.anals alike .




{1.2.4 Advanfages of P Hﬁhon

* Ea.sy to Learn and Use - nyhon has sim,oie sgnfa.x similar to
Engb',sh, m.a.kmg it easy for be,girmers.

Ht'.sh Pmc{ucﬁvify - Py'&hon allows demlopans to write and test
code qw'.ddy , which increases Pmdu.cﬂvi.ﬁy.

Versatile Langua.ge = Pyi‘hon supporﬁs mt.dff:i]pl'.e domains like
web development, data science, AI, automation, testing, etc.

La.rge Standard L-E}Jm.ry - Pgﬁhon comes with a }w.ge collection
of built—in modules and fun.cfwn.s

Cmss—Piaffom - nyhon programs can run on Windows, Linux,
macOS and other Pla.l’:form without changes.

Open Source and Commmii:g Su.lpporf - Pyﬂwn is open source
and has a ia.rge, heipﬁd commumlfg.

Reliable and Secure - nyhon is a reliable La.n.suage with sﬁmng
se.cun'.fg and active .su.‘oporﬁ.

Great Coreer OPParfuniﬁes = nyhon is (n .‘u.gh demand and
oﬁers many career apporfw:.t'.fies.

Key Takeaway :

: = nyhon is a Powerfui, easy to learn, versatile and wid.e[y used
@ la.nsua.ge, ma.kun.g it a Sr'eaf: choice far begt'.ruwrs and mee.ssrlomis.

_1.2.5 Limitations of nyhon 1

like C, C++ or Java.
% # High Memory Usage - Python consumes more memory compared
to some other languages.
* D Not Ideal for Mobile Development — Python is not the first choice
Limited in Some Applications - Python may not be suitable for
real-time sysiems or low-level programming .

Global Inﬁerpre.f:er Lock (GIL) - GIL in CPBHwn ,orevenf:s true
El.ll Pam.ﬂef. execution of threads .

Keﬂ Ta.keo.wa&i :

& Python has some limitations like speed and memory usage, but its
simplicif:y and versa.iiiify make it a wi.delb« preferred iu.n,‘guo.ge.




1.3 APPLicafions of ny:hon.

[1.3.1 nghon in Sofﬁware. DeveLoPme.an

*

Keg Takea.wa.g :

Examples :

Python is widely used for building web © Web development (using Django, Flask)
applications, desktop applications and APLs. o Deskiop: GUT agplitatins
Frameworks like D‘janﬂo , Flask and FastAPI (using Tkinter, PyQt)

make devefopmmf fa.sf. and. easy . . RESTﬁJ. APIs (usmﬁ FastAPI)

e Game c{evefopmmf (usmﬂ Pgsme)
e Automation tools and .scr:.'Ffs

e CMS Phﬁform.s, E -commerce websites
o Social media and &o&gmg Ff.affor*m,s

It supports multiple programming paradigms

(object-oriented., procedural. and. functional).

Python has excellent libraries and tools that
help developers write clean and. efficient code.
It is used by companies like Google, YouTube,
Instagram , Dropbox and Spotify .

\

sl o Pﬂﬁhon sbnpufies .soﬂ:wa.re. c{eveiopmen{: b,‘j
@ Proviclf.nﬂ Powerfui_ fra.me.wor.fcs and tools 5
nmkmﬁ it a fop choice for cieve[oFers.

_.i

L 1.8.2 Pﬂfhon for Data Science W Examples :

*

*

L4 Do.fa. a.n.alﬂst:s {u.smg Pa.'m‘a.s_, NumPS)

e Data visualization
(usin.g Ma.ipf.oﬂib, Seaborn)

Pﬂﬂwn s one of the most PoFula.r b.nﬂuages

in data science.

It has powerful libraries for data analysis
manipulation and visualization.

It helps in extracting insights from data and
making data-driven decisions.

Used in statistics, data mining , 553 data and

business i.n.feﬂig ence .

P

] Bég data Pr‘ocessfnﬂ fwsms PySPa.rkJ
o Business Enfewse:we and m'aor'ﬂnﬂ
e Data c].ea.n.mﬂ and Fr‘epr‘oce.ssing

Keﬂ Take.a.wa.ﬂ :

S - ’_ PSHwn vaides the best libraries and tools to
@ collect , an.alj'ze , visualize and f.nfe.rpref data
e.ffe;cfive% ;




(1.3.3 nyhon for Arfrgﬁci,ai Infeﬂigence and Machine Leoming}

% Python is the most popular language in Al and ML Exomples:

development . o Predicting house prices
* It has simple syntax, excellent libraries and o * Image classification
ln:ge comunifg su,oporf. e Chatbots and virtual assistants
*Pgtﬁmﬁ&[)osbtbuﬁ}gbtﬂﬁgenfsysﬁnuﬂmfcm o Speech to text conversion
learn from data and make predictions . ® Recommendation systems

*Ifisu.sed’.&tfa.sksﬁkeinwge mcogniﬁon, natural OFrmddafecﬁbninM}Ls
La.nﬁua.ge. chessug, sFeec.H recogniﬂon and more. b Sef.f-c[n.wxg car feduwlasy

* Pb!ﬂwn works well with data ana.!#sis, statistics
and visualization tools .
Keg Takeo.wa.‘lj i '/-/
_\ : /_ nyhan Fmvmles Powerful libraries and tools
@ O GERIR  WT ge gey []

and sof.v&tg com’o!.ex Pmbiems.

. o

1 > 3 4 nyhon fOF We,b Devef.opmenf EXOJTI?DLE.S i

% Python is widely used for web development due o E-commerce websites
to its simplicity and productivity . Blogging platforms

# It supports both front-end and back-end Social networking sites
daalopment Condent managamnt aysbens

¥* ngﬁon frwneworﬂ'.s moke (it easy to build secure, e Online Boakm.s .sysﬁenu:
dﬂnami.c and scalable web aﬁoucaﬁons. RESTful Wb ServiiEs

¥ It can connect with databases, handle user

requests and e server-side logic .
N 3
b Python frameworks and tools help developers

_@- build fa.sf, reliable and feature-rich websites
with less eﬁorf.




1.3.5 Python for Automation
{ ython ]

m;fomaﬁ.coﬂy with minimal human intervention . 0 Auﬂomf&lﬂ repeﬁﬁve Qﬁ"m didd

Web scraping and date. collection
simple., powerful and has many libraries. [ Sending emails and notifications

¥ L ks by e, wldiy ey ol N R s il sl
increasing  productivity Bt st diliness o7 hanls
% Python con automate tosks like file handling, data e

Q,
SV S S R W s Rl Report generation

Examfoiei Aufﬂmﬂﬁﬂj Emaul Sﬁ“‘fﬁﬂj How Automation Works with Pyﬂwn

[

|

|

| server = smiplib. SMIP ('smip. gmail com’, 587)

| server. starttls ()

i sermr.io&h('yow_emnﬂ@gmﬂ.com', r’DO.SSWdI)
} server.sendmai[('fmm@smaﬁ,com', 'fo@ﬂmmi ocm'
i et e o supbiadod amail? )l
|

|

|

|

e e e T T e I e e e

Key Takeaway :
Puthon helle; the: sepatilion Sasks. Benefits of Python Aufomation :
Pepular Python. Libraries for Automation: | o Gasa diow. ad offt
|
( f_ibro,:q Uik i Aadomation I o Reduces human errors
Selenium For web_automation and testing | @ Increases productivity
BeautifulSoup For- iveb mepeipiany aid dhsles, cdventunh i o Handles large volume of tasks
PyAutoGUT For GUT automalion and_condrol _ | o ks DHFT wiioid ki
Sokeduls For task schediing and._job audomalion 8 B oo SR
Pandas For data .‘tondfm&' and aufomation |l ¥ "
OpenPgXL Fo Edl fils. olopction & Cost—effective solution
smﬂFwJ For .semﬂn_q emadls aufamcxfwaﬂf’- I
| s and shutil Fwﬁi&m&fo{der mma.semf ll

s ey T —— S S . e S s

i * Pyﬂwn s a Fowerfu.ﬂ fom‘: for‘ mfomn.ﬁm It \surlf)&ﬁes c&:\m.lp!ax and F‘EPEEL{J-'-’E fﬂ—"ﬂt’«‘w
il improves efficiency and helps in achieving more with less effort.

e e e e e e e e e e e e ¢ . . e




1.3.6 Python for Robotics and LoT |

*

*

Python plays o key role in Robotics and IoT

(Intermet. of Things) due to ils simplicity and (@) Robot ravigaion and codrd
sfrong ﬁ.bm.ry suPPorf. @ N — —_
It helps in controlling robots, collacting sanser

dile, bl Boless s il ot PR ok A
suhlia;

TR A Ap———)
T I T e p——

B 2 ity il s R, ot
il Wit ol picaollls ilitions:

from DHT11 Sensor , :
L s el M — How Python. Works in Robotics and IoT

import Adafruit_DHT

; 1

| |

T e | ((sears 7| [ Python Gkt || (W0t

| : by, el = i Devices Program Action Resporie

| Adafruit_DHT read_retry(sensor, pin) | Colloct dafa  Process and  Sand commands  Device performs

i if humidity is not None and temperature is not None: | Fnsed sl il b achubes el

| print (*Temperature :", temperature, '°C") i 4

| - print (Humidity ", humidiy , "% | o i g s i s i )

| s

| print Bl o vend froms sanserd®) J ey [eeaiy
Popular Python Libraries for Robotics & IoT : bl i, T, etk

e __ robotics and ToT

LmerH Use 1 ' fachn.oiogies, ‘ulfls wn

RP..GPIO For Raspbeny P. GPIO control cre,aﬁn.g smart, connected
OPmCV For oom)mfer viston and image processing and automated sysfems
Ada.fruif Cf.muifpﬂﬂﬁon For hardware inferaction with sensors that unf;mve owr dmly
Paho-MQTT For IoT communication _using MQTT protocol life and solve real-world

| PySerial For_sarial communication. with devices || problems  efficiently . ]

e — S e S S e S S S S S S S S A S M S M . S M S S S S M S S S S e e S S —— —

i/? Python is o powerful tool for Robotics and IoT. It simplifies hardware

|

|

m&m&n,ﬂapmshﬁﬂmm,mb@&m&dﬁw@farﬁl

i " . |
Ly m{mdsm‘éssfem.

e e e e e e e e o o e o o e e o



1.3.7 Python for Engineering Applications

* Pyﬁhon is exfe.n.si.vefﬂ used (n vartous enﬁm.e.emzﬂ AP Pbm fions :
domains due to s simpliity and powerful Lbraries. [} Mechanical Engineering ~ Simulofin,
* It hd,os engine.ers in simulation a,rmiysis, modelirg, g MH&S
R A T % Electrical Engineering - Circuit analysis,
Cie&!.jﬂ OP'EU??.LZQ.&LDJ’I. OJ'IA c[o.fo. VLSLLGlLZO.hOR. ngwi F-'mmﬂ, POWG!‘ .sy.sﬁem.s
* Pyﬂwn reduces develosznf time and im'oroves E Civil Engb-r.eer&iﬁ - Structural a.miy.sis,
P 8L food calculotion, design aufomation
¥ It con hondle com)aiex mathematical mmf:ufaﬁsn.s, W e
doto analysis and real-world engineering problems # Gluchoiies B  Commanteabing = Didn
gﬁwﬁm{% amlﬂsis, IoT, embedded .s&.sfems
| lﬂ Data Analysis & Visualization ~ Plotting

results Performmce com’oorf.son

Example : Solving o Quadratic Equation

i il i e e bt ] Engbmeerf.nﬁ Problem Solw'.nﬂ with Pgﬁhon
: LmPorf math li “""“"‘r“""*‘"‘"
| a =1 i | Define Engineering Problem ]
| :
i | (
o= 6 | [ Collct / Toput Dot |
| discriminant = b¥#2 - 4+axc | ] v "
| ;

| if discriminant >= 0: i Procece: iy | o
i o | (Librories & Algorithms)
| x1 = (=b + mfh.s%rf(dmcmumnf)) / (2%a) : ~ )
| - . . -
I x2 = (=b- mﬁh.sq_rf(dwmmumnﬂ) / (2%a) E Amﬂyze. Results ]
I Frinf ('Roots are :', x1, 'and ', x2) = 1
| else: | [ Visuolize & Inferpret |
| print (No real roots exist!’) | Results 1
PR o Wow i e i el ]
Popular Python Libraries for E me,erm.g ing :
""ﬁ""‘ J ff’ g Az{vunfa.ges:

Ltbmry Use in Enﬂmrmﬂ e s |
NumPy For numerical computations and array operations Bk asbaidch il
SeiPy For scientific and technical computing | *pedadings |
Matplotlib For plotting graphs and visualizations | sgerg e |
Pandas For dals annlysia’ nd ‘soipeissring dute hotidling | @ Crass=plafform and Il
ngF:q For symbolic mathematics and eqm.ﬂon soﬂv&ng Pt Souree |
OpenCV For tmage processing and compufer viston * Saves time ond cost I
RJ.';SEJ‘LQ-L For communication with hardware devices I = Im?omve.s e |l
CAD Libraries (ezdf, pyaubocad) | For CAD automation and drawing handling | o efficiany !

By Tokoigs

~ 4
'@' simulations and data analysis, enabling efficient design, testing and optimization W

aifce SLEHL afmal .




k3 Pyﬁmﬁa%—w,hﬁmﬂmw-m Why Ccmfmm?
Language.ﬂisoﬂmmmfnmdwithoﬂwwular cHelPsuswda-sfwzdﬂzeﬁnfw-es,
longuages like C and Ci+. sivinbages. wnd UnituBon,
‘ L s i g the it g
*Emzmgmgehasﬁmmstmgﬂumdmamﬂe for the right problem .

fo,. &ﬁm {yPe_.j Df GPFj_,mﬁm ° Hefps progrommers to switch or
1.4.1 Python Compared with c}
\ J & Conclusion :
ke Py thon Z
THPe Qf La.n.guage Hf.gh-!'evei, thferpr*efed Low- level , com,oded
Execution Spead Slower ff.rtf:erpnafedJ Faster fcamfﬂedJ
Memary Managezmnﬁ Automatic {'ch‘bo.ge Collection ) Manual (using nmﬂac,fme)
PiaifmmL\dePezﬂeme Yes (Wrif.em,nmanym‘m) No ( Needs ramnfdaﬁut)
Code Lengfh Shorter Lonﬁer
Ease of Lennung Easy fbr Begumers Di:.ﬁ'ia:if ﬁr begwm
Use Cases Web, AI, Data. Science , Automation , | System programming, OS, Embedded
Sa’x}cﬂhg, etc. sysfams, etc.
1.4.2 Python Compared with C++ | g he |
Feature Python » ( : 1
| J _ i Python is better
Type of Language High-level , interpreted High-level , compiled for P,mﬂw%
Sgnqu Very sdmf:nf.e and clean Compfex (nmny feafw‘es) mfxa’.
Execution Speed Sl Faiter development ,
Merrwry Mwmgemmf: Automatic (Ga.rﬁage Collection ) Marwal and Autematic (new, delefe while C++ (s
Code Length Shorter Longer
Ease cf ."_eammg Easg Moderate to D'ﬁfm&
Use Cases Wef:,AI,Ma.chim.Lemiﬂg, Gamedevdzpnmi Sysfa’uso_)%m:ﬂ
Dita Seiaics , Adtamiations, o, || Highssiefoemance applicabiors, it
N I y, Key Taﬁﬂnmy
—— Python focuses on sinplicity and. readabilty , while C and Ci+ foous on
Perfarmnnce and sysﬁem—levef. programming . The choice of f.a.nguage a’.e'oends
on the Fmbiem, Pe:jcqrma.rme needs and developer Prefefwwe.




1. 4‘ A 3 nyhon CGMFOJ"EC{ Wbih IQ.VQ.

P Pyﬂ‘m and Java are both Fopular Prcgro.mnung iaﬂgm.ﬂe.s,

but they have many differences.

-*- -n1£ iﬂbh— MDW S"I'DWS [} iw.',Ck COM,OGJ'I:SOH beﬂute.n. PHHW).

Ad‘o'mfaﬂgs # Pgﬂwn over J@Vﬂ--’
o Singler wnd ‘wasier b liarn

o [ess code, more Fm&wﬁvﬂfﬂ

° Infy!:mifeci - no cam)odafwx needed

ﬂ.ﬂd ..TO.-VO...
. La.r:ge number fff built—in libraries
e (reat for scr'l.)oﬂng, Al, ML and
dﬂiﬂ. sm
Feature Pgﬂwn Java
Type Inﬁwpmﬁed Compi[ed
Sbmfa.x Simpfe and easy to read More com,oi&x and verbose
Code Le.nﬂfh Shorter code Longe.r code
SPeed Slower than Java Faster than PHU'tm
Memory Umge Higher memory  usage Lower memory  usage
Plaiform Plo.fform Lndsf)endanf Pla.f;fann E.ndePendmf. (JVM re.:luired)
Use Cases AL, ML, Dota Science, Web, EnﬁerFrise a?npﬁca!':ion.s, Android
Automation , Smpﬂzg apps , Web , Banfcmg sysfem.s
Le.a.r'n.f.nﬂ Curve Ea.sg for Beg&mers Moderate
Ecample+ Hells Wetld: Progrum
Butbon Java
g (
: // Hello World in Jove
: el Weolk . i public. class HelloWorld { ,._/f %
é print (“Hello, Werld!”) il i e | =
Sgsf.em.out.f»nhﬂn( “Hello, World!") ; Java

_\f_PHf.am is easier o learn and urite, while
Java s fu.sfer and better for !mye—scafa

dpplisting,

-
|

Use Python when qou want quick development,

I automation , AI/ML or data a.nalbvsis.

= Use Java when you need hfﬁh Pe:fornmnce,,
secmﬁﬂ and mfe.r’orf.se—[evel o.'pplico.fr:on.s !

G S —— S W S S ——— T S — . A T S N A —————— T T — — S S,

i Both PHfﬁon and Java are Powerful ln.nﬂuaﬂe.s A
l The choice de.Pend_s on your Frcyecf needs and Sroaj_s



I . 4‘ . 4 Compil.er O.I'Ld Inferpre.fe.r

*Apmgmm&vgia:ﬂuagamufﬁzsmwdzmd E%

mvm&mafm&af&szuwmmw -Cum‘uif.e.sﬂwenﬁb'efamjmmafom,
and execute . e Converts source code info machine code .

® Generates an executoble ﬁle
® Errors are shown a.ffer oomplla.fwn

® Examfles: C, C++, Java
Compda.fﬂon Process (ComPile.r)

Source Code ; Machine Code / :
P e Il e R e

F 3 Thspmmﬁu:ﬁ e done.u.smj two main tools : ComFLler
. Dbt

Entire code (s Exemﬁa_ﬁia file The executable file
""""""""""""""""""""""""""" Inferpreter ¢
Interpretation. Process (Inferpreter) ] ibaioal
L In,fe.r,orzfs the program i&te—by—h}l.e..
(Pﬂ) L] Sf,oPs execution tf Qn error OCCurs .
Code is read Each line is Line is Oufrm}. (s shown o Eivore are ahoi i . 4
Iwz—bb-—!w;k mfarFreEed. unmecfm.blﬁ u‘m’n.aa’m.ﬁ&!ﬁ 5 Empﬁa: Pgtﬁon, Ja.va,Scr-in,
— T pHp
Feature Comp{iar .Inferfre.fer
Meming Cznverfs entire code into machine code Converts and executes code bhe—by—fi.rw.
at once .

Execution Creates an executable fzi'e No executoble fde ts created .

S‘oezd Faster (a.f&’.r mmfsif.aﬁonJ. Slower (ﬂine.—ba—h}m execution) .

Error Handl: Shows all Vor comeilation Sf:ops at fu‘sf error and shows ot

muib.nﬂ 5 errors o,f mp ot
Mﬂm’y USGﬂe LE.SS mrg d).u"L‘ﬂg mmf.l‘,an, Mﬂm menwr‘lj' Ciu.ﬂ;.ﬂg &x&cllﬁﬂﬂ.
Port E'HH Executable runs on any machine Source code needed every time
( Piafform mdzpendenf.) . ( Pﬂaﬁform dape.wdenﬁ) 3
Exa.m.]oﬂes C, C++, J-o.vo., Go Pﬂfﬁon, java,s-crtpf, PHP, Ruﬁy
Examfﬂz n Pgﬂwn: Ke.ﬂ To.kaamaﬂ
—)Inﬁzrpmfureads:x=10—h$€ore10mx r\|,Compilersmbesf.forPe:fomwm‘

— Inferpreter reads: y = 20 = Store 20 in y --ﬂ"dfwye applications
prun 3 —> pre : print(x + y) — Output 30 dovaloprnant ‘and Eesﬁng_

o —— ——————— ——— —————————— ————— —— — ——————— o, o, . . ., o .

Both compiler and inferpreter are important. Compiler gives speed and efficiency,
while inferprefer gives ﬁemlb&lify and ease ‘{]C use . |



1.4.5 Tnferpreted Nature of Python

¥ Python (s an interpreted e, not a
g presed g Examples
compiled one .
® How Pyﬂm code is executed :
¥ It executes code line- By using the
Pyﬂwn Inferprefer. Pyﬂ"’“ Source You write the code
Code (Pgﬁle) n a ‘PY ﬁle
% This makes nghan easy to write, test l
[P o D T e e
% You don't need to com]oif.e the program the code b}w—by—lm.
before. rummﬂ it. l
¥* Pyﬁhon shows  errors munecﬁafe@ at [ Execution ] Em:h i i
runkime, making debugging simplr. l .

* This obo makes Pythan  platform [ Ot ] The el is diploged
independent

* The infer'orefed nature va&:ies o Exam?o& Code‘
ﬂe.xébiﬁfg and Porﬁabiﬁty. _____________ k

on fhe screen.

' |
: rﬁlf("Hdia,Pfhon’} I
Key Tokeowny: Y i B
l x =10 | |
N T re——" : i ik
(S 2 +5 |
sinple, Ploible and Begionar=Piendly, Lfﬁ"_f‘t“i _____ e |

while also bwwg Powerful and gfﬁc&enf.

i In short, Python's interpreted noture ollows quick development, !
; |

: easy de.ﬁuﬂgug and  cross —Piaifo;"m execution , mafu.nﬂ it one of the :
{ most Preferred Frogrmmnmg languaﬂe.s :

______________________________________________________




1.5 Python Program Execution |

151 HOW nghon EJ(EJSU.fBS a Pmsmm

'*' PH'H‘I.OTI. exe.cu.fes Q Progmm. SEEP—LH—.Sée?O

Sﬂer n nghon Progmm Execution

i '

fr‘om. f.oP to bottom . Write Pgﬁh@n Source Code
; : 4
¥ First, the source code (s read and checked r Sove the Fia
for s‘{jn.fa_x errors . | e PY extension )
¥
* If there are no errors, nyhon i.ruferprafs ( Python, Interprefer Reads 2
cach line and executes it . t ﬂwsoTsz’z J
'*' The OL.LfFu.f (if OILHJ LS d{SID&JﬂeA on ﬂl& { C}L&Ck. for Sb-n.fa.x Errors
screen. . v I v
NO EFFOFS .EJ"F‘OJ"S FOLUI&
* If an error occurs, execution sf.ops and an 2 ¥ s l
error message s shown . P g, A i
L J ) and Stop Execution
Ke.y Pocnts : = # :
a7 s A S L R Disploy Output
f o
i . Pgﬂwn s an Lrtfgrpreﬁed ia.ngu.oﬂe.. i L (on Sereen) J
: ; |
i ® Ii does not comf:ufa the entire program :
: at once . I
| o It executes code line-by-line. i
' : ; I
L" Errors are re’oorf:ed megdw.ieffj :
152 SOLU"CG. Code Exanﬁofz of Source Code :
% Source code is the humon-readoble code |1 # This program adds o rumbrs |—> Canment
: I o
written 53 the programmer . I j :: ;g i}, AR O
* Iéi:&' Ilf‘-"‘bftﬂﬂ l:ﬂ a E-B-Xt f!—[ﬂ ILSl:-"'LS a COCiE i 4 = vah o !, i_._ Cmnf:uﬁa.ﬁon
editor or IDE. | 5§ Prdnf("-”m sum (s:", sum) I—'- Output Statement
* In Python, source code fles have the py T v
3 Note
exﬁemwn N el o — ) ke e B i i
* The r.'.nfe.r,cre.fer reads this code and executes il The source code is saved with .py extension i
Sunlm.a.."g ______________________________
R TR e i i i e e i e e N
I HOW Pb‘ﬁhon EXECLL&E-S [+ 8 Prosrm SOUJ"CE Codﬂ :
E ® Read source code l/_ o Writlen bfj programmer i
: o Check for errors (/) e Saved as -PY ﬁfe. :
: ® Execute '{‘;‘3_&3*{‘;’15 ] e (Contains instructions fur‘ the program I
| 3 E




1.5.3 Bytecode

'*' Bgfe,code ts an (ntermediate code How ij.e.cadz Works n Pﬂf.hon

[ Agthon Source Code
% It is not machine code, but o low-level (.py file)
instruction set for the Python Virtuol v

(Compiles to Bytecode)

* Pgﬁhon source cocia LS fu*si COP‘LVEF‘{&C{

A

~

into E&ﬁacode, and then executed Ey Bgﬁgcgc[e_
the PVM. | Cpye file in memory)
!
Butecode (s latform-c f, [ b
* & ploioeminsapandos Python Virtual Machine (PVM)
system with Python instolled . j I L

s N

Output
(Disfiajed on Screen)

.

[0 LOAD_CONST 1 (10) |

| 2 STORE_NAME 0 (a) |

| 4 LOAD_CONST 2 (20) |
f | 6 STORE_NAME 1 (b) | These are
| | | 8 LOAD_NAME 0 (a) | = loy-level
| | 110 LOAD_NAME 1 (b) [ ,
| 1 Putbon Tbarorelar ) 12 BINARY_ADD | instructions
| sum = a + b =* 3 i "‘I 16 STORE_NAME 2 (sum) | understood
| | Converts to Bﬂfe.cocl{e. |16 PRINT_EXPR |
| print (sum) } |18 LOAD_CONST 0 (None) | R
s s s e e / | 20 RETURN_VALUE J

P O e e RSP 1|
Smﬂ

e e e e o o o o e o e . o et e e . e et e e e e e e e e e e e e e e e e e e e

' Bytecode is the infermediate code between source code and execubion.

I

[ Ve

I

i __ The ny.‘wn l:nferpr'e,fer converts source code into I'Jyfe,cod.e, and the
I Python Virtual Mochine executes it to produce output .

l

A e e e e e



1.5.4 Pwan Virtual Machine

% Pyihon Virtual Machine (PVM) is the How PVM Works
engina that executes Pyﬂwn byfecode
*Iiisaparﬁqffhe%fﬁmhﬁer’omfer

v
and runs on any sgsfem where nyhoﬂ g Pyﬂwﬂ Infer,or‘eﬂ’-f‘ |

S et

., WG e
¥ PVM takes byfecode as m]ouﬁ and ) #

executes (t line by line to Pmduce Byfecode ( .Pyc fde.)

ou.ffnuf. ¢

Python Virtual Machine |

¥ It handles memory mana.gemenf, data ‘%Exew . Byfecode)

opemfion.s, control ﬂow and buit-in 5 *

funcﬁons. i Ou ipu. 4
Key Points : . (Di.s)played on Screen) ]

P e e e e e e S e T e e e e e e R A S e e e e e e e e e S =S -y,

o PVM is P[afform-mde'oendenf. :
o Jt execufe.s bbtfecoc{e, not source code. :
e Same Byfecod:e can run on d:ffer\enf apemﬁhg sysfe.ms. I
|
|

I @ LOAD_CONST 1(5) |
| 2 STORE_NAME 0 (a) i PVM  Executes
| 4 LoaD_consT 2 (10) | s N
| :::._53_,:; = 6 STORE_NAME 1 (b) | |
{ | 8 LOAD_NAME 0 (a) I | 15
| 16 LOAD_NAME 1 (b) !
I I o P | 12 BINARY_ADD | o
| ¢ =a+b I ”-‘EE’P"G =14 STORE_NAME 2 ted : I
: I ( Compiles to 16 LOAD_NAME 2 (e)
Prmf (c) I i I 18 PRINT_EXPR I I
I

ALY R 7 83&6042) | 20 LOAD_CONST O (None)
| 22 RETURN_VALUE

S s S —— ——— ——— —

\ s Python Virtual Machine is the core engine of Python. |
__ It executes bytecode produced by the interpreter and makes |
I jjrassds £ y P |

|

Pyﬁwn programs Pla.fform—indepe.ndmf and effbcwnf



1.5.5 Program Execution Flow

¥ The program execution flow is the W

sequence of steps followed from writing [ Write Python Source Code
the code to Se.fﬂng the ouf’ou.f. : (-P%fﬂ:a)

%* Pyﬂm reads the program, checks it, f Ee N
executes each instruction, and shows L ,I,
the result. | Python Inferprefer

¥ If any error is found, the exaoution ~ \ RS “‘&fm Code, |
sll.oPs and an error message ts shown. f Chack i Synf:ax Enwors“

Key Points :

¥ v

A I R e e e W R S N NO EIT‘OPS E!‘F‘DFS FOUJI-G!
i'Exe.cutwnsfarfsfmmﬂmﬁrsfh}wi v +

and qoes to the last line. i )
# _ L Show Error Message
I Pyﬂwn executes code line 53 line . I Line [,H Line [M SioF Em{bn]
i ® If an error occurs, execution sfoPs I 3 *
I b Ou.flpu.f ts shown o nij f execution I D Lsplag Ouf’w. ¢
| hf_im_h_i“-i ____________ Jll = mbay ~
Example Bl Slags
 hEed s i alieades 3 | Check for errors I e =
| o= 10 | | @ Execute a = 10 | i |
| & = 20 !—»I%E xecute b = 20 —*|
| s = a + b | | Exaw. sum = a +f> |
} m{:( ) | I (®) Execute Prt.n.f (sum) I i
(prriiem’ ] | @ Diply whput > 30) M :
S 3 -

N I 7 Progr‘am. e;xecuﬂon fzow ts 'H'l.e. ,DO.HL ﬁUDwed EH a Pb:ﬂwn Pr*ogram

I
|
= ? T frm e code to cutpt i




2{1.6 Python Versins |7
' 1 6 1 MO:}OI'" Py'uwn VGFSLOI"T.S

3 Pyﬂwn has evolved ﬂwugﬁ se.veml m::.!.}or versLons .
¥ The most commm}y used mrﬂ'or versions are Pgﬂwn 2 and Pyﬂwn J.

Version Release Year Status Ke.y Notes
Pyﬂm i.:t: 1994‘ Obsoleﬁe FU'SI‘E offm&i mle.ﬂ.m b\‘f Gw.c&a van Rossum
PHHwn 2.x 2000 End of LLfe Popular for many years.
Supporf ended on 1% Jamm.ry 2020.
Pyﬂ‘m 3.x 2008 Active Current and fu.ﬁ.t.re version. .
I Rugubirl it )
Keg Points :

® Pyﬂwn 3 (s recommended for all new Fr‘cye.cfs
® Mong libraries and tools now su.ﬂoorf, onfy Pyﬂwn. - o8

1.6.2 Python 2 Fatures of Python 2

; ; )
%* Pg‘ﬁhm 7 wos released in the year 2000. e Print sfa’éemeni use:a'. wuﬂ:ouf Fa.rmﬂ‘te.se.s
*Iﬁmwdelyusedﬁra[ongw Efﬂ sz HG-UD e ”
%* Off X sufnporf Ll o T 2020 ® [Jwiswon af inlegers guves unleger resull.

Example : 5 /2 —» 2
'* Ii s no nger mmfwuzd or U.PJO:&EA. ® Umde’ Sﬁf"{}lﬂ WJI,H'L ,D."e.fl:.x iu!.

Exa.mlufe. (Pyﬂwn 2 Code) Exu.mpig : w' Hello"
i = 10 ® Raw input function used.

b - 20 | :F mecj)o

Fr‘t}t’é “Sum s:”, a + b # Print statement o

o = 519 4 Tk division ® Has many budt-in modules and funci‘.mns
print 5/ 2 =", c  # Reslt — 2 | ‘ :
i /

Ty T, ok

2 = Y
el o Tllone 3 i B ikl

_cifmanyapphmﬂan.s,websufes
and foatsfor over a decade.

|

i I , |
I'Pyﬁmzmdemuﬂmﬁmmpyﬁmawiﬁmfcﬁmgu I
!'Iﬁﬂsmmdedfnmﬁﬁmfaddpgﬁﬁmzm&foPHHMSJ |
|

\

L

I
I
|
|
I
I
|
J




1.6.3 Python 3
(1.6.3 Python 3 |

A PH‘HLDH. 3 was released in the year 2008.

¥ It is the curent and fuﬂu-e version of nyhon

¥ It s not backward mm,oq.ﬂbie with nyhon 2.

* Regular[g uPda.fed with new fea.fu.r‘as and Lm?omvemenfs

¥  Recommended for all new Prczjecf,s and c{eve[.opmen’{:

if:_ Boks ol kgl 1 i:_:l_o _____________________ 1
® Prmf() s a fum:ﬂon I b =20

il ' _ | Fr&nﬁ(“Sum is:”, a+b) # Print sf:afme.ni'r

e Division af mfegers guves ﬂoai resulf ! i w B G |
* Unicode (str) is the default. | prin(“5 /2 =", ) # Reulk > 2.5
e Better .surolooré for La.rge Prc‘:jec&. i s = “Hello”

\' Ma.n:lj new modules and libraries. 3 Lprmf (s) # Sfri.ng JI
Note:

(1.6.4 Python 2 versus Python 3 |
Kf’,'i Di.tieretwe.s
' Feature Python 2 Python 3
Release Year 2000 2008
Print Statement Prf.n.f “Hello” Pr‘in.f( “Hello” )
Division 8.F 3 = 2 5B r2 e 2.5
(f:a.ﬁeger result ) (‘ﬂoaf result )
Sloing, Tipe ASCII by default Unleads, by defull
InFuf Function r‘a.wmi.nf)uf() m.puf(J
Compa.ﬂbiﬂfy Not c:on_tpaﬁb[e with Pyﬂwn 3 Not con_'afm.ﬁ.f)[e with Pgﬂwn 2
SuPPorf Status Ended on 1st JMH 2020 Acﬂvely suPPorfed
i Recommended For Legaca Projecfs oniy All new Prc‘:-jecfs
Summa,r H:
P e o e \



1? -S{TU,C'&[LT‘Q Of a Pwan Progr‘am

| 1.7.1 Python Statements s e
* A nyhon program. s made up of statements. .

* A staement is o single instruction that Type Description
ny:}wn can execute .

Simle | Sl o insbrclins. th
Perfmn a sing[e task .

¥ Each statement performs a specific task. | Sptor i
¥ Statements can be simple or compound. Sxpnple 1@ = 10
¥ Python ses statements o conirel the flon | Cocond | Mode up of e or e
of execution and to perform operations. Statements | lines (use indentation).
¥ Examples : assignment, print, input, i, ol 1, s wilil
for, while functions, efc. ~ /
Examples of Statements
& fepd St . w2 E 0 Hweebe ]
o Pk Stabeed  : prcdd CBallo, Adhnl®]  # prinks tod |
® Input Statement  : name = input (“Enter your name:") # takes input from user
v Eovuison Shiinst ; § = 4% 20 b opressin hoonlioed |
AT e g e il Py e (e F

- T —————————————— (————————————(——— —— —— ——— —" ——— i —— — — — — —— — g,

® Every line that Pyﬂwn executes is a statement.
;| Statements are the bui.ﬂding blocks of a program.

l e Statements can be sunple (smgfe [me) or com.Fou.nd (mulﬁpf.e lt.n.e.s,}
;e Indentation is used in cam?oound statements to group instructions .

\

— e e e e e e e ————————— e —————————_—_—_————

R e i deni Note

la =10 # Assignment Stafement |  ~omTTmmm e ,
b =20 # Assigumant Stdenent | |\ |+ Stabements are the basic |
|c=a.+b #ExpressionSﬁa.femeri I__w“isfffapyi“'mf’mﬂm-l
! int (“Sum is:”, ¢) # Print Statement | I
=Prm _mf"c ' o } They tell Python what to do |
=nme=ﬂmpuf££nﬁer30urmms:} e Inpui Statement I .sfeP ["H sfe,o I
lprin.f( Hello™, name) # Print Statement L _______________________ J




[1.7.2 Codle: Blocks j

Exatinla

¥ Acocief:lac)‘cisa.grou.f: of statements ; —————————————— 3

written ioseﬂv.er and executed as a unit. ] ‘:f z > 0: # If block :ﬁ
% Indentotion (spaces or ftabs) is used |  prink(“Positie”) - 3f B

to defm.e a block . 1 Prfnf("::: is 9reafe.r than 0") )

level belong to the same block. ' Prllru'f f“Ncn-Fosi.ﬂve ) : ™ Else Block
% A block stoits after o colon (1) and Moo 4=

continues with indented statements. Another Exam.’pf.e ( for iooF )
* Pyﬂwn does not use { } to c:ie,ﬁ.na 1',___ _______ 3

blocks . ;'for i in range(3):  # For block i

1| Pr&nﬁfi) } For Block
Rules of Code Blocks % P“‘“f( “Hello") i
i S R S AT T M e J
e b e g g Ranh AR o b 1
i ® Indentation must be consistent within a block . i Tasalid EanF‘.’e € Toalardialion i)
I.Ablocf:sfarisaﬂuacoion(.‘). : e ————
| ® There must be of laast one indonked stabement | | if = > 0: |
b s dhe Bk, L prink(Pesitive”) |
I ro

ioWhmihamdmfaﬂmleveideamsesthebioakmds.i I Prml‘.(“xr.sgre.aierl‘.hanf)”ang
| & Ptlion. s indenbabiin: weosilin: i  else: i
R A e e S B 3 | -'"Lﬂ.f( NUI"I" OSU&LV'E ) I
Visual Representation T il o o A )
(:’_":':""'""""1"_"_"':_; __________________ , ( Inconsistent indentation)
(f it :
I dalamaent '3 Mmfnbmbelmgéoﬂumm.,' Remember !
| # | R e N 7
| else: Whanindenfaﬂbndacmasas,i e i oo b
| Sf“fem: j the block ferminates. | key to defining
L____SE:‘ _ _ it T I N N ! blocks in Pgﬂm.
Key Takea.waﬂ

e Code blocks hzlp Pyﬁwn. orgwﬁze and control the ﬂow of execution .
® ProPer indentation makes your code correct, readable and error- free,.




1.7.3 Indentation

% Indentation means spaces or tabs St
= ez o o e T e B R R 1
¢ e baginag f & i if x> 0 # If block
: |
" Dl b e of | oy }If Ct
¥ Al statements in the same indentation | (e B gt Gl |
belong o the same block.
_ _ else: # Else block
% Python uses indentation to control }E& -
the ﬂow Of il i Pr:}tf(“Nan-Posifive”) _J
¥ Python does not use { } (braces) o E
define. blocks.
Key Ta.keaway

_\ l /_ ProPer indentation (s must in Pyﬂwn Wmng indentation
leads to Indentation Error.

(1.7.4 Case Sensitiity | ~ Eeonle

® Variables

* Pylt.hon is case sensitive.
I age, Ase and AGE are three
¥ It treats uppercase and lowercase | a‘.{.fferen b il

letters as dtffemnf. & Bk

% Variable names, fumﬂon frastes | Pr:’.n.i() and Print() are not
and kgyword’.s must be written in I dha sais .
the correct case. ° Kegworc{.s |
%¥ Even small c’m.nge in case can | True, true and TRUE are
c’mnﬁe the me.a.ru.nﬁ or cause an treated dafferenﬂy.
Exa.mF[e ( Observe the chfference) Key Takea.way:
r';‘g_e—:_za- # VG—.LLCI | ) - Alwaﬂs use the correct case
T B ER Sttt
Pr‘f.n{: fa.ge.) # ,ort'.nf.s 20 {Thon treats each caf:o; |
Prt'.nf (Aga) # Prin.fs 30 J X . .
oty vt « St s,

S R —




1.7.5 Basic Program Structure

¥ Every Pyﬂm ngramfo”owsabasic E._,.._..-_.._....S__._._._..._ ________
structure . |r# 1. Comments (o it.onal)
¥ It starts with writing stafements. | # This is o cmmert |
|l 2, Slolemaski
¥ Statements are Sr'ou]oed into blocks I s Mt el |
using indentation. | dademiend 3 Il
* nyhon program is executed from i # 3. Indentation for blocks
£°P to bottom . ! Lf condition : . |
* Conments are pbonal but wseful | Semert nde Bk
to efo.a.m the program.. i another statement I
Exa.nﬁole Proamm Flow of Execution
[ This program ods bvw runbers. | L0000 Bragpand | Py B
i a = 10 # first number ‘ S
Ib=20 # second number Execute&aiemenfs o:byone;‘:mﬁo
ey # calculate sum l b0 hoblom. d

Prt'.n.f(“Sum is:”, sum) # di.s’:iaﬂ result
l Ef sum > 20:

If a condition is
encountered .

)
- |

EM&M ] The block of code
]

Prf.nf(“Sum LS Sr‘ea.fer than 207)

ieLse: (rfarelse)tsexecuﬁed
Prin{: (“Sum is 20 or less™) End ngmm ngm execution
“““““““““““““““““““““““““ = \ col f.efes
Key Points S
r__v-_ﬂ:::::s: ____________________ . E Output
I ® PHHI.on code is executed line bH line . i FE__f_' = i
@ Indentation is used to define bocks. By
|
| ® Conments inprove code readabilly b= 20 |
|l ® (lse proper structure for e.rror—fr'ee programs. | Oufpui’ $
! ® Alway.s test your program with ! Sum is: 30 |
| i’ _d';f_fe_rinf_vftff-_ ________________ ) Sum is greater than 20

T . e T e e L T e B

A well-structured nyhon program is easy to write, understand,
a'.ebug and maintain .




1.8 nyhon Keywords and Idenﬁfie.rs

1.8.1 Python Keyuords | List of Python Keguerds

- &

* Keywom(s are reserved words in nyhon False class fe.naﬂ.y Ls return

¥ They bade speciaf. mmmg sl etttk None | continue for lambda fry
be used as identifiers. True def fmm nonlocal | while

‘*" Keywords are Parf of Pyﬁwn synfax “-”-d de[ gtobal nof wifh
and are used to define the structure | os | elif | i | o | yield
of a. program. assert else f.m,oorf: pass

%* All lceyword's are written in lowercase. break excqof tn raise

N\,

Example
r:f x > O.‘ # 'Ef” and ‘else’ are kegwords .Rﬁewerﬁ_ﬁ__:’. %,
Pr‘i.nf ( “Positive”) # cannot be used as variable names Keﬂm"ds cannot be used - -
ot as variahle names, funcfwn
‘ names or any other
'urinf ( “Non-f)osf.ﬁve.”J idenfiﬁers.
\ 3
Exam)af.e: Usmg lcengord as Ld’enft:fr.er Why keyworcis are EmPorfa.nf?
if = 10 X | | ® They help Python understand the structure
i for = B X of the program.
def = "Ll % .4 T"I.E‘lj are used to Pe.rform s,oeafic oPemfions.
dege w FTo* % @ Usf.ng keywor:is makes the code mmm}lﬂfui
g . and readable.

KG.H Ta.fcea.way i

|
~

5 d & Keyworrf.s are Pr‘eciefined words with sPecia.L mecwng tn PHH'Lon
@ € They cannot be used as uienﬁft.ers (variable names, funcfion names,
class names, etc.).




1.8.2 Python Identifiers
[ y fiars

%* Icienﬂﬁens are names given to variables,
fwwﬂon.s, classes and other o!yecf.s n Py‘ﬂm

% They are used to identify different entities
in o program.

¥ An identifier must follow certain rules
defined by Python.

¥ Identifiers are case sensitive.

Valid Identifiers (Exomples)

- . . . . e, . e, s,

Rules for Pyﬂwn Identifiers

® An identifier can contain letters (A-Z, a-2),
digits (0-9) and underscore (_).
It must start with o letter (A-z,a.—z) or
score (_).
® Ii cannot start with a digit.
® It connot be a Python keyword.
® No special characters are allowed
(@, #,8, %, etc.).

L Ifcanbeafany&ng‘l‘ﬁ.

D e e =

an

o —————

—

|r v’ name # simple identifier X 2name # starts with cﬁgiﬁ ) ]i

v _name # starts with underscore X name! #Sfﬂdﬂl character

v namel # letters foloued by digits | | X total-marks ~ # hyphen not allowed |

v total_marks # underscore in between { X for # Pyﬂwn /eeﬁwom'.

V' calculateSum # camelCase X class i Pyﬂwn kzgwora’.
i\ﬁf_:ff-_’"f—mz # combination of all rules k_x nome space # space not allowed Jl
Ezample Program Why Identifiers are Important?
 Valid derdifis o R I 4 o .
count = 10 4 # variable name - T.‘wy J[r.ei’o i wr;.fmg meanm&fui
_value = 25.5 # starks uith underseore and readable code.
totalAmount = count + _value # camelCase o Gosd Lcienétfl.ers ks Hhe program
# Invalid Ldmflfiers (causes error) aads i Eaile O o o ek |
2count = 5 # starts with digit J T
total-amount = 100 # hyphen. ot allowed ® They repre.senf the data and actions
for=.20 # keyword cannot be used inapmgm.m. |

Keg Ta.ke.a.wa.y:

for u:fe.nﬁfwrs to avoid
errors and make your |
code Professional.

Idenﬂﬁer.s are user—cieﬁnea’ names for
variables, funcfions, classes, etc.

|
® They must follow specific rulss. |
® Idenﬁ(.ﬁe.rs are case sensitive. i
® Good Ldenﬂft.ers unprove code r‘eacfa.hﬁbj

and maintainability. |




1.8.3 Rules for Naming Idenifirs|

% Lentiflers are names given fo variables, funclions,
classes and other objects in Python.

% Puthon follows certain rules for creating
valid identifirs.

Rules:

e il

@ M identifier con contain letters (A-Z,0-2), Framples (Valid Trtfiers)
digdfs (0-9) and underscore (_).

@ The first charucter must be o btter (A-Zya2) |, , |
or LU‘ldef‘SCOFE (_) i * fo{al_mks i
@) I cumot start with o digit. i > _volue |
@ It cannot be a nyhon kejword. I - studentName I
® No special characters are allowed | & wledilifim |
(@,#,$,/fa,ef:.fh | 3 a322
It can be . |
@ Of w9 - mg_varia.ble_i
® Iden.ftﬁ.er‘s are case sensitive. \

Exa.mloles (Invalid Identifiers) Keﬂ Takea,waﬂ:

| i
| X dnome > starts with digt |  Follow these s to crents
| . N
X name! 4 Fewl character . .l Ldenﬂﬁef‘s and write clean,
X total-marks = hﬂf;hen not allowed
| readable and mr-fme Pyﬂwn
X for - Pgﬂwn szworc[
X name space » space not allowed | ijm




1.8.4 Velid and Tuolid Tontfirs |

¥ Bosed on the rules, Ldmfiﬁers can be valid or invalid .

Tnvalid Ic{enﬁf ters ( Em.myoias )

i Identifier Reason i Iden{tfier Reason i
| name Starts with letter | | Jname Starts with digit i
i _name Starts with underscore I name ! Contains sPecwf. character i
i namel Letters foﬂowed 55 cﬂjiﬂ total-marks Hyphen (=) not ollowed i
I fofal_mrks Underscore in between | for P Hf»twn lz.egworci I
| | |
i co.!.cu[a.fzSum Came[Ca.se (no E)DM&S) i c[a.ss nghon jee‘tjwoni i
i _valuel23 Starts with underscore i name space S,paces not allowed i
} Sfuc{enf_Age Underscore in between I @ value %oeciol character not MI
| | |
| albdc3 Combination of letters | | 123abe Starts with digit |
| ord digs | |
E:ca.m]ofe in Program Ke” Takea.wff!:

(# Volid Hdenkifirs el .
siscks & 95 ® Use letters, d.:ﬂr.tt.s and underscore (_)
_count = 10 to create identifiers.

Uealiligs = sl snil LT T O e,

: o , 1

# Involid Idmﬁfmrs (will cause error) f = 1 W Pyﬂwn i e
2marks = 50 # starts with &3& } .

blol-marks = 40 # hphen ot ol | gl shointien.

for = 10 # Legword cannot &usen‘.g L Idanﬂﬁers are case sensitive.

home: pace = Alex”  # o not allowed i ® [ollow rules to avoid errors.




{1.8.5 nyhon. Coding Conventions

* Codi.n.g conventions are a set of gui.daf.mes for wrf.ﬁn.g clean
readable and consistent nyhon. code .

¥ Foﬂowi.n.g conventions makes code easier to r‘eac{, understand
maintain and collaborate .

General Guidelines N a.ming Conventions

—»—@——'C:u;u—P—E—P—g__tIe_____; _____ ;;_ = Idenﬂﬁ.er -@Pe Convention
Oﬁqﬂﬂl 5% gndz ﬁr Hﬂm I Variable lower_case_with_underscores

| Use 4 spaces for indentation. (Donofusefabs)l
@) Limit all lines to @ maximum of 79 characters.

Function lower__case_ with_underscores

|
|
| | | Class CapitalizedWords (PascalCase)
. . . I
|® Use maaningful and descriptive names. | Constant UPPER_CASE_WITH_UNDERSCORES
|® Keep code simple and easy o understand. 1 [ 5 PV S
|
|© Add comments to explain important logic. || w41 o smit bk st
|
'® Leave blank lines o mem mmy L Paioge o e e
= = st =)
Engtes Code Laﬁoui
(’ __________ N = n

v good van.a.bf.e = 10 # 300& variable name } I '*' Use one sfaieme.nﬁ per Luw

¥ ealelabi il # good furction rame | | % Use blank line between funchions |
v Mbcaass # gooaf class name i * Dﬂd e . . I
|V MAX_VALUE = 100 # good constant name | | = T“i‘“ “’( °“t frr'“)"“- |

. ] = ¢ (not a=b+c
X GoodVariable = 10 # not recommended I | % Avoid ¢ ra.:lm.g wh:iespa.ce. |

7 cdiisisint) # nob recomnended |\ g End s with o single nowkine.

Ea m.ycla.s.s # not recommended I ¥ Use consistent indentation

l X maxValue = 100 # not recommended I { fﬁmughouf the code . _Jl
Comments Ln. P ifhon Keﬂ Ta.k.eaway

_____________ R e ——

"*‘ Usewmmtsfozxplamwhaiﬁwwdzdoes not how . |
|'*'Sm§lelmecomenf # this is a comment

|'*' Multi-line comment: ™" This is

| a multi-line comment ™"
L S ST S I Y R e S ol e o

* Re.me,mber WFL?EG code. for humam; {',O re.a.ci n.of Ju..sf fOF‘ m,G.C”IJII.E.S {:D execu.fe

., Good coding conventions

- — lead to clean, readable,
maintainable and mee.ssianal
nghon Progmms

R e




1.9 Comments and Documentation

¥ Comments are used to exPlam the code. Thag are fﬁnore,d 53
the ny.hon Lnferpmfer and are not executed.

1.9.1 Comments in Pyﬂwn 2.9 Sinjle—i_im Comments

.Comwnfsﬁegpfomo.fuﬂmcodemgfo .Inpyﬂm,y}lglz-&}mmwlfssﬁnréwiﬂl
read and understand . o.ha.shsymboif#).

.Theymusefulfordesmﬁhﬁwhaffhg .mmmfmfﬂ#mudofﬁabu
code does . ® Used to write short erpia;mfﬁon.s.

® Comments make the code more maintainable .Hel'osfowdersfwﬂspaafw ofcoqrg
ang halp i webglng.

* nghon SUﬂoorfs sLng&—E.rLe comments and F—§_:£ ——————————————————————— \‘I
P TP B o |
| |
|
E # comment i
| J
Single-Line MultiLine -
CO”mﬂis Corrunznfs
Eample - Ousdgl
i'# h;swasmgle&neconwmf \i :?:@L;: ______
|z = 10 # x is assigned the value 10 | | |
g = 20 # g is assigned the wle20| | 30 |
| tofal = z +y  # This line adds z and g | ‘=== |
i rmf(fofﬂl) # Th:,s Prmfs the rasulf J
Key_Pents . Sewie S Bymeh]
E.Usecommmfsfaexro!amﬁﬁz,purposeufmc{ei }rx=j_0 b b E
= ® (Comments tmprove re.a&a.bahf:.lj I i 3 = 20 :> adsrstond i
E @ Thay are Lgnoreo'. 5‘9 the mfer,nrefer i i fOiQL & & @ H wibhacd i
E ® (s L fw[ comments . I | . ts. |
RELLLEE - comments. |
Tt ® Ku)o comments up—fo—dfa.fe with the code i }L P m.f(iofal) }
Best Practice
S 7 ® Write clear and mea.n.mﬂful comments . Coud
_@_ ® Do not over—comment the code. lead iojwd code ! I
| @ U,pdfaie comments whenever code c]m.n.ﬂes @

S e o —— [P PR o e




1.9.3 Multiline Comments |
{ \
| I
SPM muiﬂ?ole lule_s {l unm i
* T qrored by the Python interpreter. | T s e |
"'53 W by J o i multiline comment . I
¥ Useful for Lo Lions, notes or describing blocks | | It can span multiple| |
f for ng e.:cpla.na,wn.s no or crmej | - pan p :
of code . } : |
nnn |
el )
Kej Points Exﬂ&z
i R L e il e eee ki e i SO A i T A ek i i e i 3
| ) ] | ) | | 2 = 10 |
® Written us tr single quotes ('''). .
| iy Spsiogs g = 20 # variables |
® Con be wriften using triple double quotes (""™).| | **" {
' I This program adds two numbers ||
b Con e v many L, | | and displays the result. |
| . . It uses multiline comment l
® (lsed to document code and e.tplmn I.cgu:A i fo,.- ezpmﬁon. I
® Helps in bether readability and understanding.| | ™" |
| P : | | total = = + y # add |
e —mee e e e ] lPri.nf (total) # ciLsPLa.j result j|
Eanrpls Uiing Tiple Dible Quatee ., =
( b
a =5 | P e T e \
i:"f 7 | ;. When You need to wrile long expianaﬂons‘ i
This program subtracts b fr‘om a. ® When desm.ﬁmg a fmcf:ion, class or rrwduiei
It shows the use of #tri
doubls c;uoﬁes f"" c{mnwﬁi | ® When You want to fem,oorwmly disable a If
[T H.oc;’: Of coda |
I result = a - b # subtract & Bl il TOD0s I
(pibtomi) # pid k] |0 ol e o T g e
E —Com.rrmfb-lﬁ a Block Code
I’ﬂ_ = =g \I
| & | Output
i _?_zf.ot_.v code Z-: for tfe.sﬁi.'lgimdlpl.w.pose. i "‘L
I So, L:re cgncogm:ifmﬁ%é oué. I Mul 1 fion Dene
Vs wwow |
I tnt (z) J |
__print CMaltiplication Done™) J
L N R S NS
i( ~ I s ® Multiline comments are writfen u..smﬂ frtpfe. gt.wfe.s ﬁi
| C o & T s e B Bk Goed comments =
I I J : R . J ; ; i make good code ! |
i L He.lf:s wn domnfuﬁ code and mzfrwmg rmdabaﬁf: 1
A

® (an be written u.smﬁ! si.nﬂfa @u.ofe.s or double guoﬁe.s.




[1.9.4 Docstringsj

# Docsfrr'.nss ( Documentation Sfrin.gs) are used to describe what a

module , fu.rw.‘[:[.nn., class or method does.

%* Theg J’uzlp developers and users understand the code easi.l.-j.
* Pﬂfh"”’ uILs mffl‘-"lﬂs for documentation and they can be accessed

u.sinﬂ he[p(), __doe__ or IDE tools.

(b) Function Docsﬁring
def add(a, b):

HHMN
Returns the sum o‘f two numbers .
Parameters :

a (int): First number

b (int): Second number
Returns :

int: Sum of a and b

return a + b

(¢) Class Docs'!:rf.ns
class Calculator:

LR N

A sfmpl.e. calculator class.
It Fcr‘fnrms basic arithmetic operations.

def multiply (self, x, y):
LN ]
Returns the Produ.cf cf x and y.

Parameters :
x (int): First number
Y (int): Second number
Returns:

int: Product n‘faca.nd.y

mfurn.x.*_lj

\I/

@

= Use IDE / Editor tcol'.ﬁps

1. What is o Docstrf.ng? 2. Where to Use Docs‘!:rinﬂs?
1 ) [ Locati P.
A docsfrinﬁ is a strin.s literal written as SsAail il
the ﬁ.rsf‘. o ¥ Gnsids o enolils Module Describes the purpose of the module
. Function Expl'.a.[ns what the fun.cfﬁon does ,
‘fmc:fwn’ e f}r Mthmi its parameters and return value
It is enclused @ {:”Ph (tuote.s: Class Describes the class and its
. o T behaviour
L Method Expl'.ains what the method does
L inside a class
3. Exomple
— 4. Accessi.nﬂ Docsfrg‘ s
(a) Module Dacstri.ng { ___________________________ ~
MM - Use }:.ei.p() fun.c’éﬂon.
This module provf.dzs basic math operations. 23 he codis alibiis

(Hover over the fun.cﬁon or class)

Impmves code rea.da.bif.ify ;

Hef.‘ns in unde.rsf.andinﬂ the purpose

of code.

Use,‘fui for documentation gewa.‘tl'.on

Helpfu[ fcr' other de.ve[aloe.r's and

fufu.rt re,fe.rence .

!
|
|
|
|
|
Gocgss ‘Sphied. I
|
|
|
/

— e —— — — — T— " T— —" — . T —— — — . S T—— T— —

Write me.aru.n.gful'. and clear d.ocs'f:ri.nﬂs.

Use ‘f:rl'.PI.e. quofe.s (Bt B e

Write d'.ocsf.ring as the first statement.
Use proper structure: short description,
parameters, return value, etc.

Kee.P it u.Pd.a.fe.d with the code chn.nges

Ke.H Ta}(ea.wg.ﬂ: Docsﬁr&xgs make your code sel'.fwex,nla.naiorﬂ, easy
to maintain and Professiona.[.




. D ImPorfance of Program Documentation

* P rogram documentation means wriﬁn.g clear notes and

expf.a_naﬂons about a program .
¥ It HeiPs in undersfmdmg, using, mahfamblg and mHorov&Lg

a PPOHF‘QJT‘I. 60.5'13.

Whg Documentation (s ImToorfanf ? What to Document ?

@) Improves Readability : Makes code easy Part of Program What to Document

| to read and understand . Progmm Purpose What the program does .
(@ Helps in Maintenance : Fasy to find and Variables Wi sk vesalle e

fi.x errors in the code.
(B S Tons: Reduces the i maded o
understand or ufac{a.fe the program.. 1_035,5 / Sfer SteP_bH_sfeP gxPLa_mﬁm
1 @ Sup,oorfs Teamwork : HelF.s other Of the Logéc.
programmers to understand and work Inputs & Outputs | What input is taken and

Functions What each funcff.on does .

5 The. fada. what ouf!cuf is shown .
@ Better f_e.a.rmng : Helps be.gt}uwns learn Errors Possible errors and how

from well-documented code . J to handle them.
ExamPLes of Good Documentation Bad Documentation (Avoid)

——— e e e e e e e —_— —_— P ——— i =

# This program calculates sLm.Jol'[e interest | Ni: vommants o Hle — |
# In?ouf Pn'.n.ci.Fai, rate, time
# Ou.ipu.ﬁ: sLm]pIe interest

P = f[oa.i (f-ftpuf("En.ter Pri.m:ilpa,l,: ) # Read Pm'.nci’aall

¥

* Wmn.g or confusing comments .
¥ Outdated documentation .
¥
E3

————— —— — e ———

R

|
|
|
" This s }
i
Used to exFLa.m m.u.&i.PLe lines . %

v’ Use mwungfu[ names for variables
and fund‘.f.ons. é

R = fl’:oa.f (ir%ouf(“Enﬁer Rate: ")) # Read rafe |
T = float (input ("Enter Time: ")) # Read time | T"" "‘“‘f‘ L seeeng
SI-(PxRxT) /100 # Caleulate SI information . |
e T ; I ! -
b s s NI s = i B M L e LS
THEQS Of COWL&S U?. P ifj’t@ﬂ Best P T G.CtLCG’.S
Pt = o s s N — . O
I'*' Single line conwmﬁ-. # Thi-s Ls. a commenf] ir v' Write comments for important parts only.
I u.sec! to expiam & smg[e line . i v Keef: comments clear and sunf:[e
A Myl image. |V Update comments wheneser code changes.
| :
| |
\

T e

~
. = :i Tajceawa I Gooc:t documentation makes 3our code, clecm easy to
| Wﬂersfa.n& easy to manage and r"eiuaﬂe

._______________

————




[1.10 First Python ProgramJ

*‘ A mmpuf:er program is a set of instructions written @ '

to Pe.rjcorm. a s'oeci. ic task.

* Let us write and run our firsi nyhon program..

1404 Wr'iﬁng the First Progmm

° Eve.ry Pyﬁhon program starts with wrifinﬂ
the code, saving it with . PY extension
and running it.

Sf:eps to Write and Run a ngmm

(1) Open a code editor E
(IDLE, VS Code, PyCharm).
v
Write the Pgﬂwn code .
v

@ |
r@ Save the fl.f.e with . PY extension |
®

(e..g. s fﬂrsf_Fmgmm.FH) y
v

(Execute / Run the file).

v

((5) View the audput in the console.

Diffemni Waﬂs to Print Text
[ Gk ] Odet
| print (“Hello”) Hello
Prinff'PHfhm is fun‘) nyhon. is fun
Frinf{ “123457) 12345
Fru’z’f‘.{ “%’Hwn” 3 ”ngmmnmgh,) Pgﬂwn Pro&rwrunutg
Frmf( “Heuo\nWorH”) Hello
‘ World

CO."‘R.."TLOFL EFPOFS (F or Begm&rs)

|’ ® Forgetting quotes in print statement X print(Hello)
| @ Syntax error due o spelling mistakes X prit(“Hello”)
i\' ngpw‘uxthﬁu X Frc'.n.f “Hello”

!

S

Exmnpte - First ngrwn

{

i

This is our fi.rsf Pg'f:hon program.

Pri.n.tt, (“HeUO, World )

-

e e e

Ex,ola.rmfion

® Jext inside quotes (“"") is called o string.
'WMwemfﬁepmgmm,ﬂtemssaﬁe

Hello, World ! is displaged on the screen.

£ n'LPorfa.nf Points

!. Pyﬂwn is case-sensitive .

® Fach statement is written in o new line.
| ® Indentation is important in Python.

o [lse rrwa.nin&fui names for Your f«ies
® A[wnﬂs save fl.le.s with - PY extension .

SUJ‘IW‘LGJ"H

—

—_——

!r. A program is a set of in.sl‘.ru::ﬁons.

We use Frl:.f'l.'!'l() to tﬁspf.ajl auf,auf.
Save the fdz with - PY extension .
Run the pregram and view the oul‘.‘Puf
Practice more programs to Se{: better .




</>

¥ The print() function is used to display outpud

M‘H'IE,SM. Mﬁx"

¥ It is the most commoniy used fu.ncfwn in Fyfhm Prin.ff value(s), sep = "', end = '\n')|

* It Prm.is the speaﬁed message or value.. Iﬂﬂ‘lzre,
Examp[.es L ® value(s) : The value(s) fo ke Prmfed
————— _@_ ® sep i Se,wmfor between values
Code Ouﬁow (defu.u& is a sPa.ce).
PanfC"He[Lo, World!" ) Hello, World! ® end . Character added ot the end
Prmf(iﬁ) 10 (dzfa.ufi is newline).
print(3.14) 3.14% Usf_nﬂ aid Boaaeles a
int (True) True ‘
A e Code Ouffau.f
Prinf(-npyfhon") Pyﬂwn A Hello™) Hell
Pf‘u"l. e eLLo
Pri.nf("A", g ABC ] rind (" Hello” end="")
;Jme( "World") Kpcgane
Using sep Parameter Pr:}r;ig::jeii;:,) end="") et ot
- Frm or
Code Output | [ print (AT A
pentEA”, "%, "C*) ABC Frf“:gui“) — 8
prin , end=
print("A", "B, "C", mp=",") | A,B,C print("B", end="") ABC
" Frllni("C") J

print("1", *2", "3", sep="<") | 1-2-3

> ExamPf.e Program
EscaPe Se?uence.s n Pri.nf() e e A

: | print (" Python s funl®) i }
] o |
Se?m Memnﬂ ‘Ex“mrda O“fim"i ! lpri.nf.('f_eaminﬂ Pyﬂm is easg.") Pyﬁﬁon % f“"! I
\n New line Hello | name = "Easydlearn” . A I
World | Learning Python is easy. |
\¢ Tab s | A B | P T 5, o) Walsarie do EasyBlacen. |
\\ Backslash C:\Python | prink(1, 2, 3, sap=" " and="nd| 4 - 3 - 3.4 |
' . " " I
N Double ciuoﬁe He said "Hi" I pf'l.n.ff Done") Done I
. & Single quote It's Python | B b Seepe <
L1 A e —
| @ print() is used to display text, rumbers o varibles. | | @ print() is used to display output.
i ® Default separator is space and default end is newline. o ® ijrwns are saved with . PY extension. ] j
i.”&cmusssef:ma{endf,amﬁmnizemfpui. I B e ingami FuJ! S ©
L L] Esca.Pe sequences fw‘fw n for‘mafb.ng the ouif;uf ’! Fmsm & || f fsd fol',a'er

e e~



1.10.3 Savin.g the Progra.m

* A ﬂer wr‘t'.ffnﬂ the code, we must save the Frogro.rn
so that we can use it loter.

3 nyhon. pregrams are saved with P 3 extension.

# A proper ﬁ.te name Hzl,os us to Ldenfcfg the Progm.m
e.asalg

S{:egs '[:o Save. a Pr‘ozra.m
(1 Click on File menu. Ev

PY

v
(2) Select Save As.
A + A
Choose the location ( oid'.er) where
@ you want to save Hw_ fa.[e .
v
(4) Enter the file name with py extension. %
A * .
@ Click on Save . E‘/
e
)
i @ File name : fdrsf_lorogram.f)\tj I
: 5 Location : D:\Pbrfhon_ProSm.rns E
|
| ew Extension Py J

S — — — — — — — — — — — —— — ————— —— — — — —— — — — — — — —"

® Always save your program befora rwmirl:g.

® (se manm&fui names for your f:.[e.s
o Python files must have .py extension. )

.PY

® Keef:: all your programs in o dedicated foﬂafer. B

S —— — — — — — ——
e e e e e e ey

N e e e e e e e e T e e e e e e e e e e Emr e e e e S e —



[1.10.4— Execufing the Program}

* OH.CE. we wrdse a PH'H‘I.OH. Progmm we HBBCL ’EO

r'g’,

execute it so that Pyﬁhon interpreter can run the code. _.

¥ Pyﬂwn programs can be executed in da.ffe.reni Ways.

1. Ways '{ZO EXBC[L'&G. a P H'HIOH. P rogram

~

@ Using Pgthon IDLE (Builf—iﬂ)
Write the code and click on Run — Run Module.
.

s e e e e

(u.suai[y F5).

J

2. Sfeps 1‘10 Execuie. U.SU'I.S Command P r ompf

1
I
|

Example

# program: hello. Py

Open [~ Nevicate to | Tpe e
P avig
Command the file “"'""““d Press
Pmmpf direcﬁor‘y Pblfhon frien.ame. PYy Enter
3, Imporfa.nf Points £ Summa.ri

= - 3
| @ Make sure Python is installed and |
| added to system PATH. |
| ® The file name should have .py E
| extension. !

|
!
i
|
)

] If there is an error, nyhon shows

ﬂw error message in ih& COH..SOLE.

® Save the ffie. before. exe.cwl'.rlng.

fhe screen.

S S S s - e S S

rint (“Hello, World!”)

P
(" N
@ Using Command Prompt / Terminal | ‘o——mmmmmmmmoo
Navigate to the file location and use the
c:;tg:nz | 0 t:o f}te cation use Ouipui
" m + python juename.py B e PN
- Y
(@) Using an IDE (VS Code, PyCharm, etc.) | Hello, World !

Click the Run button or press the shortcut keg ————————————

7%

Output is
dtsplﬂﬁe& on

the screen

® Write the code in a Py ﬁl.e..
® (Choose any one method to execute.
[ ]

nyhon runs the code line bH line.
® The result (oufpuf) is shown on

e s S S - S s - S

o . e B S S . S T T— — —— ————— — ——— ——— . —

e S e —————————



1.30.5 U nde.rsfandi.ng the Ouf'pu{:
% The output is the result displayed on the screen [ ]

aﬂ;e.r exe.cuﬁmg a program.
¥ It shows the values, text or results Produ.ced ““-—"‘i:l)
by the print() function. =
e Unclersta.nding ouf‘,pu{‘. helps us vem'fg and

debug our pr*ograms .

EIG.H'LPL& Pr‘oar‘am

e — —— — e —_—— e — — — — —_——

J

# This program Pr‘i.n.i‘,s a message
r‘m'l'.( Heuo nyhoni )

s — ——

Common Ou.ipu.fs and Their Meani.ng

P e ————

-
=
Q
A
3
S

e e — — e — . ————— e

|
|
|
|
\

________________ e e e e e,
lr Code | Ouﬂpuﬁ T Me.anmg }
e i A . IR :
B/ AR O ER e il

Prmt( 3 5) 3.5 Di.splays decimal value I

| Pr‘t.nf:(.? + 3) _i_ 5 i Displays result of expressio n._i
________________ il TP R T N T

i Pr‘m{:('A' '‘B C) I A B C # Dt.spl:a.ys muift'de values I
I slpiobitsagalidl | e d TR . |

Key Poits

{ @ Oufpuf. comes fr‘om us.'.ng the Pr‘inf.() funcﬂt.on \ l / \I
i @ It is shown in the nyhon Shell (console ). o0 — i
i ® Check the ouﬁpuf to confi.rm your program is -/ ; i
I workmg corre.cﬂy I
I |
\ )

® Use output o find and fix errors in your code. e

o S S S S S e e e e e e — e e e e ——— e e ——




1.11 Common Begmne.r Errors

¥ While wri.ﬁ.ng nyhon programs, begi..rmers may
make small mistakes .
¥ These errors sﬁo’o the program from runmng

corr'e.cuy 1
. Le.a.rn.m.g and ﬁ.xmg them he[f)s us write
bibler cods. . .

-@- Reme”lbe-r
1.11.1 Syntax Error -
A N Sy = I~ e s Even' a Smail Mfa& b-ke a

* A sgnfax error occurs when we do not ﬁuow ”""55”‘5 colon or bracket can
the correct nyhon. synfax Crules) .
cause a SHH{ZG.Z error .

¥ Python cannot understand the code and shows { J

an error m.e.ssage.

Comm.on, E xamp[e.s

( Mistalis: i Colls Erver 1 Comrach Code
Tt )| Syl € s '__mec T
__:.f_ _x >0 ____SgnfaxErmr: e;x)oec{,ed ':_'_ f x >_O'— _________—I
| g i | ity
oy 1o buclrrve: Tt sgnﬁuml g% 5+

How to Avoid Sﬂnfax Errors

. A[wags read the error message carefuﬂy

® Check brackets, cluofes , colons and indentation .
® (se proper PHan sgnﬁax and rules.

® Jest and run the code regula:{y

————



1.11.2 Indentation Errors

# Pyﬁhon uses indentation (sPa.ces) to a'.efme
blocks of code .

¥ Wr‘ong indentation leads to indentation errors.
* Use consistent indentation (u.su.aﬂy 4 sPaces).

CO!TUT?.OR E xamele.s

-

Mistake in Code Error Correct Code
i'f x> 0: - - IndentationError: Lf x> 0: = .
pri,m‘. ( “Positive ") Prin.f ( “Positive ")

exPecfed an indented block

Préni (“Done ™) prf.n.f( “Done” )

if x> 0: L > 0:

Lf Prm.ff “Positive " J IndentationError: f ’ Prin’f( “Positive " J
Prf.nﬁ( “Done ™) e cted indent Prmf ( “Done ™)

How to Avoid

Always use consistent indentation.
Recommended : # spaces per indentation level.

®
®
® Do not mix tabs and spaces .
.

U-SE- an ed’.&ﬁor Hwi S!LOW-S mdenfa.ﬁon CII.IBCU' ly

1 11 3 Spe.llt.ng O.I'LC{, CG-S(—?. Error*s

=3 Pyﬁhon is case-sensitive.

3 SPellirlg mistakes in kegwords : ﬁz.ncfion
names or variables cause errors.

¥ Even a small mistake can stop the program.

e

Mistake in Code Error Correct Code
Print ( “Hello™) faﬂfﬁﬁiﬁhﬁs i sk idbiaad Pr't'.n.f ( “Hello™)
prnt (“Hello™) gt SR print ( “Hello™)
S nfaxError,‘ 5
IF x> 0: irgva,lid syntax "f xz > 0: P

‘How to Avoid

'. Check 5P3Ht'.n5 of all keywords and funcft'.on names. N l 7 }
® Pyﬂmn keywam{s are lowercase. = @ =

® Use a 300& IDE or editor with auio—suggesﬁon.s.

‘ ® Read the error message cn.refuug and correct it.

8 .




1.11.4 Mf,ssi.ng Sym.bofs

* MLs.sLng .sbambof.s like Pamnﬂ:esesf), colon :
(iu.ofes - o oPeraiors can cause errors.

* Pyﬂwn e.:cPecﬁ certain sblmboLs at the nﬁhi )olace
'*' A[waﬁs check for all reciuu-e.d. .sgm.boL';.

—

Mistake in Code Error Correct Code
Pr‘m'{: " Hello " Sgnfaxfrr‘or‘: | int C " Hello™)
r
| (nu.s.sun.g Pa.re.m‘.he.se.s) ! Mis.sf.nﬂ Pare.niheses in call ]I P
I I 7k
! E.f x > 0 Synfa:.tError: I ‘Lf < 5 O
(nﬁssmg colon ) i_ e.xloecfe.d. & 5o _i
Pr‘i.nf ( Hello ) NameFE rror : 2 " »
(missing quotes ) name 'Hello' is not defined prbL Sidie ™
xr =5 + 2% SHnIEa.:cError: x =5+ 2
l (mi.ssi.ng oPe.er) invalid synia.x

1. 23.5 Read.f.ng E rror Messaﬂe.s

* T}mﬂ show what went wrong and where .
%¥ Read error messages carefuﬂg
¥ Use them to correct Your code .

PCII‘I.{,S Of an E."T‘Of" MESSCLS&

\

File "
Prﬁnﬁ ( "Hello")

s - e e s

scr&Pf.PH" , line 3

Synfo.xfr‘ror: invalid anfa.z |

> Name offhefdaandlinenumber
— 3 Thzﬁneofcaiemusingﬁheerror
—> Tgp& of error and descrl.)o‘ft.on

TLP.S

-~

f

Read the fu.b'. message,, not just the last line.
Check the line number in your code .

Understand the error f\(jlpe. ( Sjnia.xfrror, NameError, etc.) .
Fix the issue and run the program a.ga.in..




1.12  Chapter Summary

This chapter introduced the basics of @

PHH‘wn Programing. Here is a gw.ck
summary of what we learned .

e 1.1 Introduction to Progro.mnung — What programming
is and how comrouf:ers solve Pr‘ob[ems.

® 1.2 Introduction to Python — What Python is, its history, ~(~——————————=—==

{ \
Jaukiows , ndbordunas end adbadions. | % Key Tokeoway |
® 1.3 Applications of Python — Used in many fiolds like | |
) i ' | |
:ej de.velopmen.f, daf.a SCLEJIC.E,AI, aufomfwn, mboﬁcs I PH'Hwn. s a Powful, i

more . I
| and tile |
o ik Pythn oad Ofer longusses — Cavpws b |~ 2 |
with C, C++, Jova and understood in.ferpre.fers. I Prnﬂrwm'ﬂ La"ﬂuaﬂe' i

|
e 1.5 Pyﬂwn Program Execution — Source code = Bgﬁe.oocfe - I Tt ie WLC{.E‘.@ used. in I
Python Virtual Machine - Output. ! !
d i I e ]
e 16 nyhon Versions — Maj'or versions : Pyﬂwn 2 and i real-world GPPLCQME
; g 1 Qasics © — Program structure words I g |
o 4.7 do 1.8 Bais of Bibhei = Bog , bay | fiendly i
\ /

r'.denﬁﬁars, comments and documentation .
e 110 First Pyﬂwn Progmm — Write, save, run and
understand the oufpuﬁ u.smg Prinf() funcfwn
e 1.11 Common Begww* Errors — Synia:c, indznfaﬂon,
What We Achieved

p -
g Understood the m.en.n.mﬂ and unf}orfa,rwe. of Pr‘osm.mmmﬁ

(4 Learned about Python language and its applications.

(4 Understood how Python programs are executed.

@ Wrote and executed the fi.r‘sf Pgﬂwn program .

(M Learned common errors and how to avoid them.

M s e e S e e

4

—— ———

kh.

I
\

Practice mgu.la.rlg, make small programs and learn bg domﬂ

_\®i REMEleber
The more you code, the better you become!




1.13 Impori:anﬁ Terms

Here are some LnLPorfanf terms used in Pyﬂwn

rogranineng
o 1. Pr‘ogram :— A set of instructions written to
Pezform a sPeafic task .
o 2. Pr'ogr‘anwlin.g Langua.ge := A language used
to write programs.
o 3. Pyﬂ'ton - A h@h—l‘.e,ve.l, Ln’&er,oreﬁea'. Prosr‘anunug
i
® 4, Inferpre‘&er - A program that reads and
executes code line bj line .
® 5. Source Code :- The original code written
bg o. programmer.
e 6. Bgﬁecode := Intermediate code jener-a.ﬁed
by Pgﬂwn.
® 7. PVM (Python Virtual Machine) :- Executes
bytecode and produces output.
e 8. Statement :- A sdngie instruction Enangm.m.
»

9. Iden’ftﬁ.e.r' := A name Séven to variables, funcﬁons :

cﬁa.s.se.s, etc.

e 10. Kegwora’. :— Reserved words with speaol rrwanm.s
@ 11. Comment :- Notes added to code for better

® 12. Indentation :- SPa,ce.s or tabs used to ciefme

blocks of code.

¢ 13. Ou.f.Pu.f :— The result Produ.ced a.fie.r ,progmm

execu

e e e e e e e e e e e e T e T e T T et e e e T e e T e T e

e

(

I~

|

i _@F Undersfomﬂ.ng these terms (s the fir.sf sﬁe,o
i towards Eecoming a Sooci nghon ’Drogm.rrwwr.’

T e e e e e

SRR SRS eSS




.1.14 Review Questions :

¥ Answer the following questions to test your understanding
Of Hle Concepts Covered in th'..s Chapter.

These questions are de.signed for B.Tech students and
focus on programming fundamentals, Python concepts,

program execution , codf.ng standards, and real-world
appﬁcaﬁon.s.

art A - Very Short Answer Quesb.on.s]
Wihak & progroming?

O

What is a programming language?
De.fi.n.e Pyihon.

Who developed Python?

What is meant by source code?

SICIOISIICICICIOIC

What is byf:e.code?

What is the Python Virtual Machine (PYM)?
What is an identifier in Python?

What is a nyhon keyword?

What is indentation in Py'l:hon?

Part B - Short Answer Questions |

Diﬁérenﬁafe between a program and a Progra.mmi.ng la.nguage.
Expia.in the imporfa.nce of Probiem-sof.ving in Fmgm.mmin.g.
List any four features of Python.

State any four advantages of Python.

Mention any four real-world applications of Python.
Differentiate between Python 2 and Python 3.

Explain the role of the Python Virtual Machine.

What are comments in Python? Explain their importance.
Differentiate between Python keywords and identifiers. _@ =

F————

SICICISIGICICICIONS

LLSf cmy fOLU" common begmner errors (n nyhon

B e ey e e e T et e el sl

|r TIP : Practice more questions and write code re,gu}.a.rl.y I — | =
T to inprove your understanding and coding skills.

N S S —— — — — - —— . S — — ———— — ——— . ——




[Part C - Descriptive Questions ]
@ Expla.i.n the concepf of programming and its importance

in software development .

@ Describe the history and evolution of Python.

@ Expla.in the major fea.fures of Pyihon with suitable e.xamples.
@ Discuss the advantages and limitations of Pyﬂwn.

@ Explain the various application areas of Python.

@ Compare PHHLOH de"l fhe C pr‘ogrammmg language

@ Explain the execution process of a nyhon program from

source COdB {ZO OU.{:PU.{'..

Describe the structure of a nyhon program with an example.
@ Explain Pyﬂton ke.ywords, Ldenff,ﬁers, and naming conventions

with exa.mples.

Discuss comments, d.ocsfrt'.ngs, and the Emporfa.nce of

program documentation.

[ Part D - Progra.mming Questions ] @

@ Write a nyhon program to display “Hello, World!".

(2) Write a Python program to print your name, branch, and college.
@ Write a nyﬁon program to di.splay mulfipﬂe lines using the prinff ) function.
@ Write a Python program demonstrating the use of single-line comments.

@ Write a nyhon. program using a docsfrf.ng.

@ Write a Py’Hwn program to Prinf: different data fypes using the Prbtf( ) function.
@ Write a Python program demonstrating correct indentation using an if statement.
Write a Python program to display the Python version installed on your system.

@ Write a nyhon program that Frinﬁs formai‘ﬁed oufpuf using escape sequences (\n, \t ).
Idenflfy and correct the synfa.x errors in the given nyhon program. (=

% Practice reqularly, write clean code, and test

your Progr ams tO unpr ove HOUF Problem-

solving and codi,ng skills !




Part E - HLgher—Order Thinking (uestions (HOTS) -\’_

J

@ Why is Python considered one of the most éé
beginner— friendly programming languages?

@ Explain why Python is widely preferred in Artificial
Infelligence and Data Science compa.red to many
traditional programming languages.

@ How does nyhon. 's Lnf:erprefed nature Lnfbl.ence
program developmenf and debuggin.g?

@ Compare the advantages of using Python over C, C++,
and Java for rapid application development.

@ Why is proper indentation considered both a syntax
rule and a readabilify feature in Python?

@ How do comments and documentation f}n.prove sqﬁwa.re.
maintenance in [arge—scale prqjecfs?

@ Explain how Python's platform independence benefits
software developers.

Analyze the complefe execution ﬂow cyc a Pyﬁhon program
rom writing the source code to generating the final output.
g 9 ey P

@ Discuss how codmg conventions contribute to collaborative

soﬂwa.re developmenf.
Suppose you are developing an engineering applicaﬁon. Ju,sii:fy
why nyhon would be an appropria.fe choice by con.si.dering its
e S R G R o
N A TIP : Think deeply, analyze logically, and express your E /
ig = answers clearly to sfrengf:hen your undersfa.ndrlng : /
0 and problem—solving abilities! ;]

e ———————



1.15 Solved Programs

* The fo“awing solved programs introduce the basic concepts
of Python programming covered in this chapter. These o
examples help students understand Python syntax, the ﬁ
print() function, comments, indentation, escape sequences,

and basic program structure.
( Program 1: Hello World Program

i - "]
Program S g .Exi-)l: 0 p i et
print(“Hello, World ") Hello, World! o e

® This is the ﬁrsi program written
! 53 most nghon begimwrs.

J

ﬁ’rogmm 2: Print Student Defai[sj

Program Ou.fpuf Ex,ola.naﬁon
print(“Name  : Rahul”) Name ® Multiple print() statements display

Prf.n‘f:("smnch s Compuier Science”) Branch : u{gr Science information line bﬂ line.
Prf.n‘l:(“Coﬂege : ABC Engl'.n.een'.ng Coi'.f.ege.”) uggg ABC Engmeermg Coﬂgge

( Program 3: Printing Multiple Lines |

Program Oufpuf Explcma.ﬂon

print(“Python”) Python ® Each print() statement automatically
Pri.nf( & Progmmming") Programmmg moves to the next line.
print(“Language”) Language

LPro_gmm 4: Using Escape Sequences]

Pmsra.m Ou{" ut Exlnla.na.fian
print(“ Python\n Programming”) P.')‘H'“’” e \n = New line

print(“Roll No\t 101”) i it o N < Hesmidal 4ab

ngra.m 5: Using Single—f.im Conunenfsj

print(“Welcome to Python”)

Expla.na.fwn
® Comments mprove code rea.d'abchfy
and are tgrmreaf by Pyﬂwn

Pr'o_qmm Oufpu‘f
# This is a s:.n.gle. -line comment Welcome to Pgihon

Progmm 6: Usirg Ducsirings]

Program Output
This program displays Pyﬂwn Progr‘a.mmmg

a welcome message.
LE L) ag

® Docsfn'.ngs prow'.de documentation

Explanation
for modules, functions, and classes.

Pri'.rl.f( f Pyﬂwn Pi rogra.mmi.ng" )

[ Program 7: Demonstrating Indenfa.ﬂon]

num = 10 Ou‘fpuf Ex lanation
if pum > O: Pastiive Wisnbar nyhon uses indentation to define
i prr.nff Positive Number”) code blocks.

'\-\-.-—————--—-——-———-——--——----————--—-—--—-——--——-——-———————-——-—-—-————————



[ Program 8: Checking Case Sens:.hwf:y |

[ Pr ogram Oufpui g Expi.a.naﬁan 1
;ﬁ g 12%% 100 ® Python treats value and Value
Lprmt(vam) N — ! N ==

[Progra.m. 9: Displaying Different Data Typﬁj
P rogram Ou.fpuf 1 Expla.rmﬁon
Prm'l:( 100) 100 : :
print (25.75) 25 75 i o ;iwpfay vﬁeg;a
Prinf(True) True Figen . ’
print (" Python") ) Python values, and strings.

- o o, - J

[Progmm 10: Prinfing Special ChwucfersJ
Program Ou.ﬁpu.ﬁ T Explanation
Pri.n.f("\" Pyﬁhon\" I - nyhon " ® \\" prints double quotation marks.
print ("C:\\ Python") b C:\ Python = \\ prints a backslash.

[ Pr‘ogra.m 11: Displaying Mathematical ExpressﬁonsJ
Progmm T Outpuf T Explana.ﬁon
print("Sum = ", 20 + 30) Sum = 50 o Pyﬂwn-evaib‘taif.s arithmetic
print ("Product = ", 10 * 5) Product = 50 expressions inside the print()

L ) o & fu.n.cﬁon.

( Program 12: Using Multiple Arguments in print() )

Program Ou.fpu.f 17T Exp[a.na.ﬁon B
name = "Anjali” ; ; i
age = 20 J Name: Anja.ﬁ ® The _Prmf-f) function can display
print("Name:", name) Age: 20 multiple values separated by
prm.'é( 'Age:", age) ) ) | commas. '

[ Pr‘ogm.m 13: Dl.splayin_g Pyihon Keywords ] ;

(" Program Sample Output | [ Explanation 1
import keyword ['False’, ‘None', 'True', 'and’,| | ® The keyword module provides
Pri.nff keyword.kwﬁsf) 'as’, 'assert’, ...] the list of reserved Python

L L K keywords. .

[ Program 14: Di.splathou Version ]

— - - - N
Progr‘a.m Sa.mpl'.e Oufpuf Ex’r.llana.ﬂon - .

sys 345 2 Cwain. ) ] T{*uz sys. version attribute

Lprinf(sys version) - 4 da.sp%a.ys the installed nyhon

version.

[ Program 15: Program Showing Prope.r Formatting ] . -

r_ngmm i (.:""Ey'-"'-'-f ¥ Explanation .
Pl"l.ntf = & * 30) = F.
print(" PYTHON PROGRAM") PYTHON PROGRAM ® This program demonstrates
Frmig ’;" * 3?)le") ;f=======;:.::l============== fomfkd COI'L‘SOIE oufpuf U-Ei'
;ri‘tf 'Course B.Tech") C:‘::"g . B.Tech i a.l‘;ec.{ characters a..n,c.i a.f.l.gned
print("Branch : CSE") Branch.  CSE text.

LF"U‘;*( =" * 30) )\ s====s=======s=======s=sz====== | | J
\

o s S i i s - s i | i ' s e - | . i e i I i i i | e S s el



1.16 Practice Progra.m.s

Practice Programs :

Write o Python program to display o welcome </>

®

®

Fyx

message , your name, branch , and couege e

u.si.n.g the primf() funcﬁ.on.  ——

Write a PHH'wn program to demonstrate the use of
the Prinf () fu.ncﬁ.on with muf.ﬁpl'.e, a.rgumenﬁs ;
the sep Pa.r‘ame.f:e.r, and the end Pmme{:e.r'.

Write a Python program to display formatted R <
output using escape sequences such as \n, \t, nooy -

XX, *y and ¥

Write a nghon program to demonstrate the use of
sblgle—b'.ne. comments and a multiline a'.ocstrin.g
for program documentation .

Write a Python program to display different data types [ int ][ ﬂ,oms] [ b,,oz]

such as int, float, bool, and str, and identify their

types using the type() function. [si‘,r J [fy'oe()]
_________________________________________ 2
Write a Python program to demonstrate Python’s ~
case sensitivity by decloring varinbles with the (8 F | Valu
Write o Python program to display all Python i
kegwords u.s.".ng the kzyword module and count

the total number of keywor'ds
_________________________________________ g

: : . | Python Version <l

Efrzﬁ: a Py?fhon ptr:fmm to ch.splay H’uz installed Pfa.f fom -

H n versiLon , P form name , G.ﬂ-ﬂ'. mterpmter Inﬁrpm{.er Info
i.nfommﬁon using the sys and platform modules . T —

Write a Python program to demonstrate valid and [ Velid Identifiers | (Invalid Tdeniifiers
invalid Lde.nﬁﬁers by d.e.darmg valid variable names | ¥ name X Iname

and comme.nfmg out invalid ones with a.PPmPrLa.ﬁe :ﬁ23 : ﬁ:—i
explanations v N1 ]| % my name

Write a Pgﬂwn program to ide.nﬂfy and correct common
begi.rmzr errors , Lnahm'.mg synfax errors , indentation s
‘\.".

errors , sPaLU_ng mistakes , ca.se-se.nsiﬁvi.fg issues , and

invalid symbols, and explain them.



