Introduction to
Python for Kids

Learn Python the Fun Way by
Completing Activities and
Solving Puzzles

Aarthi Elumalai

ApPress’




Introduction to
Python for Kids

Learn Python the Fun Way by
Completing Activities
and Solving Puzzles

Aarthi Elumalai

Apress’



Introduction to Python for Kids

Aarthi Elumalai
Chennai, Tamil Nadu, India

ISBN-13 (pbk): 978-1-4842-6811-7 ISBN-13 (electronic): 978-1-4842-6812-4
https://doi.org/10.1007/978-1-4842-6812-4

Copyright © 2021 by Aarthi Elumalai

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or
part of the material is concerned, specifically the rights of translation, reprinting, reuse of
illustrations, recitation, broadcasting, reproduction on microfilms or in any other physical way,
and transmission or information storage and retrieval, electronic adaptation, computer software,
or by similar or dissimilar methodology now known or hereafter developed.

Trademarked names, logos, and images may appear in this book. Rather than use a trademark
symbol with every occurrence of a trademarked name, logo, or image we use the names, logos,
and images only in an editorial fashion and to the benefit of the trademark owner, with no
intention of infringement of the trademark.

The use in this publication of trade names, trademarks, service marks, and similar terms, even if
they are not identified as such, is not to be taken as an expression of opinion as to whether or not
they are subject to proprietary rights.

While the advice and information in this book are believed to be true and accurate at the date of
publication, neither the authors nor the editors nor the publisher can accept any legal
responsibility for any errors or omissions that may be made. The publisher makes no warranty,
express or implied, with respect to the material contained herein.

Managing Director, Apress Media LLC: Welmoed Spahr
Acquisitions Editor: Celestin Suresh John
Development Editor: Laura Berendson

Coordinating Editor: Aditee Mirashi

Cover designed by eStudioCalamar
Cover image designed by Freepik (www.freepik.com)

Distributed to the book trade worldwide by Springer Science+Business Media New York, 1

New York Plaza, Suite 4600, New York, NY 10004-1562, USA. Phone 1-800-SPRINGER, fax (201)
348-4505, e-mail orders-ny@springer-sbm.com, or visit www.springeronline.com. Apress Media,
LLC is a California LLC and the sole member (owner) is Springer Science + Business Media
Finance Inc (SSBM Finance Inc). SSBM Finance Inc is a Delaware corporation.

For information on translations, please e-mail booktranslations@springernature.com; for
reprint, paperback, or audio rights, please e-mail bookpermissions@springernature.com.

Apress titles may be purchased in bulk for academic, corporate, or promotional use. eBook
versions and licenses are also available for most titles. For more information, reference our Print
and eBook Bulk Sales web page at http://www.apress.com/bulk-sales.

Any source code or other supplementary material referenced by the author in this book is available
to readers on GitHub via the book’s product page, located at www.apress.com/978-1-4842-6811-7.
For more detailed information, please visit http://www.apress.com/source-code.

Printed on acid-free paper


https://doi.org/10.1007/978-1-4842-6812-4

Dedicated to My Daughter and to the rest of my family
who believed me when no one would and stood by me
through everything.



Table of Contents

About the AUthOr ........ccccmiimmiemmssmsessssss s Xix
About the Technical REVIEWET .......cusessssessssnsssassssassssnsssassssnsssansssanssns Xxi
INtroduction ........cccuvemnemmnmmmsnmmsnmssnmssnssas s nnnnnas Xxiii
Chapter 1: Did You KNOW? .......ccounmmmmmmmmmmmmmmmmmmssssssssnsssssssssssssssssssssssssns 1
What iS programming?........ccccveeriererrerseresssemsessessssssesessssssessessesssssssessesssssssesseses 1
Why should your Kids learn t0 Code? ..........covvrvrierierenrnrenienssessessessesessessenses 2

WRY PYENON?......ooece et sese s sa e s snesa e e s s sae s s saennes 7
PYENON IS TUN! ...t e e s 8
GAMES! ...t 9
Graphics and animation..........ccccveevvrrrrierienssersese s e e enens 9
WEDSITES ... 10

Y 0] 0 10
Getting the most out of this DOOK..........ccccvirinninin s, 11
SUMMANY....eieeereseee e se e r e e s e nee e 12
Chapter 2: Let’s Install Python! ...........ccccccimmnnnemmnmnnnssnnnnssssnmmssnns 13
Speak the computer’s 1anguage ...........cocccvvcvnennnse s 13
Get started — install Python ..o 14
Installing Python on a Windows COMPULEN ........cccvrveernsenenenenesesessesessesessnnes 14
Download PYthoN..........coerercccre e 15



TABLE OF CONTENTS

11153 P2 | 2471370 S 16
Installing Python on @ Mac deviCe.........ccccvveririnienneniensensen e nensessee e senenns 18
Download Python.........ccoe i 18
1153 P2 | 2471370 S 20
1] 4= 7 25
Chapter 3: Your First Python Program..........ccuecemmmmsssnnnnnssssssnsssssssnnnes 27
Creating and running programs in PYython ..........cccoeernennenrencsssesesese e 27
Python interactive mode (Python Shell) ... 30
Your Shell can do Math ... 30
Print With PYIRON.....c..ooeircere e sa e snens 32
1] T 0 o 0 [ S 33
Python activity: Print your name (and SOmMe More) ........cccuevreveinsensesessnsensennens 36
SUMMANY..c .ot e b e e e e p e e e e aenrs 37
Chapter 4: Python Loves NUMDErS .......cccccmmmsssnmmmmssssssnnmsssssssssssssnnnnss 39
NUMDEIS iN PYENON.....c.ec e 39
STOre YOUr NUMDEKS ......covevirierce e e 40
0] 0111 46
Your numbers come in different forms ... 47
1Y (=T [ SO 48
Floating-point NUMDEIS ..o s 49
COMPIEX NUMDETS. ... coceeecerercere st sa e ene e 50
Type conversion between NUMDELS .........ccccvvrvenncrcer e 53
Mini project — Do you understand nUMDErs?.........ccccovninvnennsnsnsesesssessennens 57
SUMMANY.....eeieereeee s r e n e ne e e 58



TABLE OF CONTENTS

Chapter 5: Let’s Play with Our Numbers! .........ccccinnneemnnnnssnnnnnnsssnnnns 59
Get your numbers out t0 pPlay........cccovrecrnrnnie s 59
Basic Math operations ... ————— 60
Special Math operations in Python ... 62
AsSigNMeNt OPErations .........cccvveernieseniesnsse s 65
What COMES firSt? ... 67
Cool stuff with NUMDENS.........ccorirer s 70
Floor and ceiling of @ NUMDEN .........ccocerercrcre e e 71
Power and SQUAre ro0t.........ccovcnnininnsnsne s s sse s 72
Factorial of @ NUMDET ... s 73
Sin, COS, taN, ANA MOTE .....cocvieerrererier e s e e sa e s sae s s e snesaenaeens 73
More numerical OPErationsS.........c.cucveeernsesesesssse s 74
Working with random NUMDETS.........cccvvrreriennnnsenere e ssssessesseees 75
Mini project — multiples of @ NUMDET ..o 78
11T 1117 o O 81

Chapter 6: Drawing Cool Stuff with Turtle..........ccccmrrrrrrrrrisssnnennnnnnnnns 83
Let’'s get Started.......ccoecvecernenrree s 83
Make YOUr TUITIE MOVE......cccceeerereresesee s se s e sresessensesneas 86
Move forward and DaCKWard ... s 86
Make your turtle change direCtions ..........ccevverrininnn s 89
Mini project — draw @ SQUATE........ccccvceereerierrersee s e see s e e s e s e s snesnesse s 91
Mini project — draw @ REXAagoN ........cccvvrvrininnnsn e 93
R3] 10 (S 95
Go to random points 0N the SCreeN..........cccviircrin s 96
Draw a square With got0......c.cuccvrerernsennesne e 98
Mini project — draw a mandala (with just straight lines) ........c.ceccvveriervrersernens 100
SUMMAIY.c.veitetrereresessere s ssesessessessessesessessessesessesaesaessssessesassasssssessesasssssensersens 105

vii



TABLE OF CONTENTS

Chapter 7: A Turtle Deep DiVe......ccocccemrrssssnnnnmsssssnnssssssssssssssssssssssssnns 107
CUSTOMIZE YOUF SCIEEIN ......crvrueireecrrecrir ettt se e e 107
Customize your graphiCs .........cccuerennnnnniennnsnsne s ssessssessessens 109
Shapes Without liNES........c.coeiiviinrrr e 112
CIFCIES 1uurrrreerreseres e sr s e s e e R R nr e e 112
DOTS ..t ——————————————— 113
ATCS ettt s 114
MOrE OPLIONS! ..o e e 116
Draw teXt ON SCIEEN.......ccoveeereeereeere s 120
Mini project — circle within @ SQUArE .......c.cccvvvnvrirr s 124
Change directions of your drawing..........cocueeeerenernsesensessssesesessesessesesesesessesenns 126
Mini Project — SMIlRY ......ccveeeererernrerires e s 131
SUMMAIY.c.veiteirerere e s e s s se s e e s e s s sae e e e s aesaesee e e e saesae s e e naennees 135

Chapter 8: Play with Letters and Words ........ccusccemnmnsssnnnsssssssnsssssssnns 137
What are StrNQS?......covcereircrc st se s e 137
Let’s create SOME StriNQgS......ccccovvrirennnni s 138
I want lines and lines of SIrNgS! ... 139
My string has qUOLES! :0......cccvecerrrerrcr e 141
Let’s join tWO OF MOre SIFiNGS ....cccveereviririere e 143
Concatenation in Print() ...c..coeeervrrerienrsrseriere s s s sesaeseesessessens 144
0] 010V (] oSS 145
Accessing characters in Strings.........coovvrnnnnnn e 145
NEegative INGICES .....ccccrreererereree e 147
Slicing @ part 0f @ StrNG.....c.cccvvrerererrr s ———— 148
String methods — magic with Strings!..........ccccvvvrinvnncss 149
Capital and SMall .........ccvcerierriririerie s s sae e s e saeenens 150

viii



TABLE OF CONTENTS

MiISC MELHOAS ... 152
TRUE? FAISE? ...t 155
String formatting.........cccucvirrincni e —————— 157
Getting input from the users (start automation)............cocuerrrerrresrinsesessesenennes 161
String to int or float CONVErSION .........ccovceeveerese e 162
Mini project — take Turtle text to the next level! ........covvcrvrivnrncninncensenen 164
Mini project — shout at the SCreeN .........cccvverrevrrrrerie s 166
Mini project — reverse YOUr NAME. ........ccccvverreerrererserseessesersesssessesessesssssseseses 169
Mini project — colorful and dynamic Math ............ccocovvvrvnininncncncnccncene 171
SUMMANY....eiveerercreree s s n e nrn e 174
Chapter 9: Follow My Command! .......ccccceuvrmmmssssssssssnssnssssssssssssssnnnnes 175
TrUB OF FaISE ..ot 175
Compare and AECIHE .....cuceverrererrerrere e s e s s sr e sae e s naennens 179
If this happens, do this (command!)..........cccccvvririninnnir s 180
L 183
More than one condition! :0..........cccorrrerrncrre s 184
Mini project — guess the number game............ccoveerecrncnneenn s 186
The conditions keep Stacking UP! ..o 189
SUMMAIY.c.veitiirere st s s s e b e e e s s b s e e e s e s aesae e e e e aenne s 193

Chapter 10: Automate a Little.......ccunveemmmmnnnnnnmmmmsssssssnnsnssssssssssssssnnes 199

MaGIC J00PS ... e s 195
0] (0 10] 4SS 197
If statements within for I00PS ... ———— 200
Nested fOr l0OPS.....ccovvicrrrer s 201
Iterating OVer StriNGS.......coucivvrernsrnesre e 204
LT T 0 RS 205

ix



TABLE OF CONTENTS

Abort mission! Break and CONtINUE...........cocooeirinrnennnne s 207
Mini project — guess the number game Version 2 ............cceceeevvvnreniennsensensenns 209
Mini project — automate your SQUAre..........cccvvvnvrierinnnnnse s 211
Mini project — automate any basic shape.........c.ccovverrninnresriesrn e 212
Mini project — automatically draw a mandala design..........c.ccocvrvrernsesereserennes 216
Mini project — arc SPIralS ........ccccvvviererinsnienie s 218
SUMMAIY . veitetrrerere e sere e sesse s e se e e s ssesaese s e saesaese e e saesaesaesessesaesaessesensessens 221
Chapter 11: Lots and Lots of Information!..........cccccusremmrrsssnnnnnnssnnns 223
Store more than one ValUe............ccceeeeerrrncscscsrer s 223
I £ S 225
Accessing values in @ liSt........ccovveerrenrnnnnesersse e 226
SHCE @ LIS ..ot e 227
List manipulation on fire!..........ccovvirennnnini s 228
(0] )V 1T =T o011 o T R 229
Count and ClEAT ... 229
CoNCAteNAtION........ccccvererrrrirrr e —————— 230
Search inSide YOUr liSt.........ccucevvrrrnienie s 231
Add and remove eleMENTS..........ccccverrerernsesse s 232
REVEISe and SOIt ........cccceerreiererereses s e nnens 234
More fun With lIStS! ... 235
Mini project — multi-colored automated star..........c.ccoeerirvnvnnininsnsenenenens 238
TUPIES et e 240
3T 244
DT (0] =L L= SRR 247
Mini project — never-ending COIOrS .........cuuvrnsesnsesesese s e sessenes 252
Mini project — first and last name reversal...........cccvvvrvrveriennsensennenee s 255
SUMMAIY . veiteirerere s re e s s re s e e s s ss e e s e s aesaese e e saesaesae e e e saesaesseennessess 258



TABLE OF CONTENTS

Chapter 12: Fun Mini Projects Galore!........ccccusemmnmnssssnnsssssssnnssssssnns 259
Project 12-1: 0dd OF VN .......c.ccvircerrererercrir s 259
Part 1 — Is your number 0dd OF BVEN?.........cccccvrierrinrnsenensesese s sesessenens 260
Part 2 — print odd or even numbers within a range.........cccccoccverievininiennens 261
Project 12-2: Is your mom tipping enough?........ccccvievninnniennsnsenessesessessenns 262
Project 12-3: Draw @ Christmas tree.........cccovevnnermrenernsesene s 264
Project 12-4: SPIralS! ........ccccveernnernenerese s ssanes 268
SQUANE SPIFAl...ccceruereerersirerere e se s s sa s e sae e e nne e 269
L1100 (1 0 R 271
L E 010 ] T o | 272
SEaAr SPIFAL......ccvicerececr s ———————————— 273
CirCUIAr SPIFaL........coeviicirererie e e nen 274
Project 12-5: Complex mandala — completely automated...........c.ccecrviriennene 276
Project 12-6: Turtle race With l00PS........cccccvvvennenenese s 277
SUMMAIY . .eitiirerere e e s e e s e sae e e e e ae s aesae e e e e aesae e e e nannaees 281
Chapter 13: Automate with Functions...........ccucccmrrnssennninssssnnnnsssnnns 283
True QUEOMALION ..o e 283
OUr fIrSt FUNCHON ... e 285
Why do we need fUNCHIONS?..........ccoreerererrerre e 286
Do different things every time! ... 287
Create (define) your fUNCHONS ... 288
YOU CaN reuSe YOUr COUL! ..o 289

NO @rgUMENIS? ....ceveeerecr e 291
GIVE @N ANSWE ...v.eeireeerreesrse s s r s se e nns 292
No arguments? What t0 do! .........ccecevevrinieninnsnse s e 295
Too Many arguMENTS! ... e 295



TABLE OF CONTENTS

(6100 o7 IR 0 o | 297
Variables within functions...........cccooerivnnnns s 298
Return local variables...........ccocorierncnineenn s 299
Global VariabIEs .........covurrierrcrrrire s 299

LAMBAA ... s 301

Mini project — do your Math homework with Python...........ccovvnvninncncennnn 302

Mini project — automated shapes — next level..........coevvrvrinncncninscncenenn 306

SUMMANY....ceirierreeresese e e e e e s ne e e ne e e 309

Chapter 14: Let’s Create Real-World Objects.........cccuseenrrssssnnnnssssnnns 311

What is object-oriented programming? .........ccccveerrennnnreniennnessessessessesessessennes 312

LEet’s Prove itl ... 313

ClASSES....ecueueeererreneesese e e se e se s ee e nnns 314

Objects with their OWN VaIUES........c.cccvcririnnnnrre e 315

Manipulate your ODJECTS........cvveerrreerererere e 317

ODjJECtS A0 STUT....cvieeereserrresrre e 318

Turtle race With ODJECLS .....ccceveverierererirsere e 319

SUMMAIY.c.veitetrerere st e s e se s e e e e s s s s s e se s e saesaese e e saesaesae e e e saesaessenennesaess 322

Chapter 15: Python and Files.......ccuseemmmmsssennmmmssssnnnmsssssnssesssssssssssssnns 323

WRY FIIBS? 1o 323

Opening and reading existing files..........ccovoerrrenrnrrnnenrese e 324

T4 Lo o) 1T SR 328

Create NEW filES.....couvuirirernse s 330

ManIpUIALE filES ...cecerrerrrirerer e e e 330

Mini project — introduce With fileS..........cccvvvviririninn e, 332

LT 13114 7R 333

xii



TABLE OF CONTENTS

Chapter 16: Create Cool Apps with TKinter............cccussenrisssnnnssssssnns 335
Tkinter — let’s set it right upl.......ccvcie e 335
Labels, buttons, and packing them.............cccvvvnvninicnnnnn s 337
Packing in detail ..........cccvreererenernerrese s 342
LOtS OF INPUES ... s 348
ONE liNE OF TEXL...c.cvvrrrricicsi s ————— 349
Line after iNE.......cocvviuieccriresee s 352
TKINter variabIs ... s 355
LOtS OF OPLIONS! ... —————— 357
11T TS 361
The perfect 1ayout — grid.........ccccvverrennerrserr e 363
Mini project — tip calculator appP ......c.cueeeevevernresnesr e 365
SUMMAIY.c.veiteirrere s e s s e s s e e s s sae e e e s aeeaesee e s e s aesae s e e naennees 368

Chapter 17: Project: Tic-tac-toe Game with Tkinter............cccenrissnnns 369
Bind events — make your apps dynamic!.........ccccevrervnnsnseniesnsensessessssessessenns 369
Tic-tac-toe game — explanation...........c.cccvivvnvninininsncn e 372
SELUP TKINTEE ...ttt 373
Create global variabIes ... s 374
Create the BUHIONS ... ——— 376
When the button is clicked, draw on it...........cocoviievnnrnns s 378
Check if a player won during €ach tUIN .........cccvevrevevenrrsenesesersere s sesensens 383
New game button..........cccncr e ——— 385
ENLire Program ........cccoeecrrnenmrenerssesesese s ses s s s sessssessnnes 387
SUMMANY ...ttt e s nr e 390

xiii



TABLE OF CONTENTS

Chapter 18: Project: Paint App with TKinter...........ccsseenrisssnnnsrsssnnns 391
Paint app — explanation ... —————— 391
(€T Y L (= o S 392
Set Up the SCIEEN ... 393
Create the CaNVAS .......cceceevinneses s 394
Create your first menu (SNAPES).....cccuvvvrrrierinnnsnin e 395
Let’s make our draw options WOrK! .........cccevevvrnveriersnnsensese s sessessesessessessenes 396
Get the MOUSE POSITION ....ceuevvecerrerere s nnens 398
Let’'s draw OUF [INES........ccoreererenereecrerese e 399
Squares and rectangles! ... ———— 401
Circles and OVaIS!.........ccoecernsernnese s 402
SEIBCL SIZE.....vie et ——————— 403
Lots and 10tS 0f COIOIS!........ccviirnir s 404
I've finished drawing! ... 407
ENtire program ... e s 408
310111 T o 412

Chapter 19: Project: Snake Game with Turtle............ccevvsssnnnnnnnnnnnas 413
SNAKE JAME .....erveeireirrce s 413
Import the required MOAUIES .......ccocerererrriere s 415
Set up the tUrIE SCIEEN ......cvvvcrcerere s enens 415
Create and initialize the required variables .........cccccovienriririninniennneserncene, 417
Draw the NEAd..........cccoeeeeeeeereere e s 417
Draw the first apple ... ———— 419
Is my screen registering My arroW PreSSES?......uverernsesesesessssesessesessesessanes 421
Make our snake head MOVE........c.cccvrinmremnsms s 423
Get the scoreboard goiNg.........ccvrererrrrierierssessessese s s ssessssessessens 426

Xiv



TABLE OF CONTENTS

Our SNAKE’S ALING! .......ccvvirerrrrerrere e e e 428
Make the entire SNaKE MOVE...........coeererererrrrererese e 431
0] TS 10 1T 434
ENLIFE COUR.....evvierreeree s 439
SUMMANY ...t s e e e e e 444
Chapter 20: Become a Game Developer with Pygame...............c.u.... 445
WRAL IS PYGAME? .....c.eeeereerecercere st sesse e sts s sss e e s saesse s e saesnes 445
Install and iMpPOort PYgame...........ccucvveervnsnneninsensis s sessessse e ssesseas 446
Set up your gaming SCrEEN!.........cccoecerrierrerere st 448
Make your SCreen Pretly ........oocoveerrrerereneressese s 450
Create your characters on the SCreen.........cccvvervcnrerriesc s 452
MOVE YOUr ChAraCLEIS .......cceerrererrererresee s 457
Keyboard press BVENTS........cccvciircinse s 459
Mini project — bouncing ball .........cccovvrvnirinnrrrererr s 462
SUMMAIY e veitetrereresesserere s sessersessessesessessesaesessesaesaessssessesassasssssessesasssssensessens 465
Chapter 21: Project: Space Shooters with Pygame.............ccceurrssnnns 467
Space SNOOLEr GAME ... 467
Import the required MOAUIES .......ccocrevririrr e ———— 469
Initialize eVerything.........cucenicrncsns e 469
[ Ty T= (0o OSSN 470
Create the SPACESNIP ...ccvceveveererrere s s s se e enens 471
Move the SPaCEShiP ..o —————— 473
Create and move the ENEMIES ..........cccvveerrereresrn e 475
Firg the DUNEL........ooeeeeeeee s 479
Create and display the SCOreboard ..........c.cuoevrenrnsesnesniesess s 482
Kill the 8nemIES ... 484



TABLE OF CONTENTS

Kill the SPACeSRIP!.......ccocvirrer s 487
Re-draw the enemies..........ccovereerrererererr e 488
6T T30 1 o 489
ENLIFE COUR.....covicereerec s 491
SUMMANY....ctirierrnesrsese e e e e ne e nr e 496
Chapter 22: Web Development with Python ........ccccccvvvvininnnennnnnnnn 497
Python and web development...........cccvrinnncninsn s 497
Building DIOCKS — HTIMIL ......c.cviirriniriniinire s ssssssssssssssenenes 499
Pretty things Up — CSS ...t 502
Front-end dynamic — JavaScripl........c.ccovoerrrnrnnenerese e 504
PYthON's FIASK........cceoereeereriereerieesese s 507
SUMMANY....ceiricerisesrrese e e e ne e nr e 510
Chapter 23: More Mini Projects........cccccunuemmmmmssssnnnmsssssnssssssssssnsssssnns 511
Project 23-1: Calculator With TKIinter ..........cccvvvvvrinesnsnsene s sessesessssessessens 511
Project 23-2: Random story generator..........ccccvccvvvnnneniensnsen s ssenses e sesensens 518
Project 23-3: Rock Paper SCiSSOrs game.........ccovveeerecerenrereresesenesensesessesessens 521
Project 23-4: Bouncing ball (off the four walls) with Pygame.............ccc.c........ 527
Project 23-5: Temperature CONVErsion app ......cccuvvervrnsnsesessnsessessessssessessenes 531
Project 23-6: Introduce with files and TKinter..........coucvvevnveseresesnsesesesennenes 534
SUMMAIY.c.veitiiriere s e sb e e s e s b b e e e e aesae e e e e aenne e 538

Mini project ideas You Can try.......c.ccverrvninne s sses e s sessens 539
CUITENCY CONVEISION APP ..veererserrerersersersersessssessessessssessessesssssssessesssssssessesses 539
RACE IN PYGAME......cccuoceeeeecircirciene sttt s s s sa e s 540
More Patterns in TUITIE ...........ccucevercervence s 540



TABLE OF CONTENTS

Capstone project ideas You Can try.......cccvverrevrrerserseresessessesessssessessessssessessenes 540
SNake game iN PYGAME.......c.ccvveveverirsesiesssssssessessessssessessesssssssessesssssssessesses 540
Dodge the DUIIET ..o 541
Memory game in PYGAmE..........ccocevcrverseneniensenssesessessessse e ssessessssssessessens 541

00T 10 = T Lo 542
OO0PS iN AELAIL ......cuceerererrrreeere e 542
Regular eXPreSSiONS .........ccccvverreererieriessee e sesses e s se s s sse s sesesssessessessens 542
Web development..........o e 543
Packages in detail ...........cccocrvrienerirrrse e 543

SUMMANY.. et s s r e e R r e e e nne s 543

INA@X..ueeeiiienisssnnssssnnnssssns s sssssn s s ssn s s sssnnssssnnnsssnnanssnnnnssnnsnssnnnnssnnnnnnns 545

xvii



About the Author

Aarthi Elumalai is a programmer, educator, entrepreneur, and innovator.
She has a Bachelor of Engineering degree in Computer Science from Anna
University, Chennai.

Since then, she has managed a team of programmers and worked with
hundreds of clients. She has also launched a dozen web apps, plug-ins,
and software that are being used by thousands of customers online.

She has over 15 years of experience in programming. She started
coding in Basics at the age of 12, but her love for programming took root
when she came across C programming at the age of 15.

She is the founder of DigiFisk, an e-learning platform that has more
than 60,000 students all over the world. Her courses are well received by
the masses, and her unique, project-based approach is a refreshing change
to many. She teaches the complex world of programming by solving a ton
of practical exercises and puzzles along the way. Her courses and books
always come with hands-on training in creating real-world projects using
the knowledge learned, so her students get better equipped for the real
world.

When she is not working on her next course or book, you'll see her
researching her next product idea and refining her existing products. She is
currently committed to bringing the sheer power of artificial intelligence to
make life easier for small business owners.

Xix



About the Technical Reviewer

Ashwin Pajankar holds a Master of Technology from IIIT Hyderabad.

He started programming and tinkering with electronics at the tender

age of 7. BASIC was the first programming language he worked with.

He was gradually exposed to C programming, 8085, and x86 assembly

programming during his higher secondary schooling. He is proficient

in x86 assembly, C, Java, Python, and Shell programming. He is also

proficient with Raspberry Pi, Arduino, and other single-board computers

and microcontrollers. Ashwin is passionate about training and mentoring.

He has trained more than 60,000 students and professionals in live and

online training courses. He has published more than a dozen books with

many international and Indian publishers. He has also reviewed numerous

books and educational video courses. This is his fifth book with Apress,

and he is working on more books. He regularly conducts programming

bootcamps and hands-on training for software companies in Nashik, India.
He is also an avid YouTuber with more than 10,000 subscribers to his

channel. You can find him on LinkedIn.



Introduction

This book is the perfect blend of education and fun for kids 8 years and
above looking to learn one of the easiest languages they can use to develop
almost everything from websites to desktop apps to games to Al It will
include four big projects (or capstone projects): three games with Turtle,
Tkinter, and Pygame and a desktop app with Tkinter.

The book starts with an overview of basic programming concepts such
as variables, numbers, and strings while creating fun, personalized mini
projects like “Print your name” and “Is your mom tipping enough.” It then
dives right into Turtle, a Python library custom-made for kids, where they'll
learn how to draw, animate, automate, and eventually make colorful mini
projects based on the Python concepts learned. Once they have built a
foundation in programming and the Python language, they will learn all
about building desktop apps with Tkinter and games with Pygame.

There is also an entire chapter dedicated to more fun puzzles and
activities that come with a step-by-step solution, and another chapter
with cool ideas for more puzzles, and a section that gives them advice
on where they can go from there. By the end of this book, kids will learn
Python from the inside out while creating projects that they can showcase
to their friends, families and teachers. They will develop problem-solving
skills along with programming skills while doing the puzzles and activities
described in the book.

This book is really jam-packed with information, but do not worry,

I made sure that you will not be bored. You will not feel like sitting in
another one of your boring classes at school, I promise.

I have included a lot of fun activities, mini as well as big projects
throughout this book. There are also a lot of puzzles and even more
activities at the end of the book, so you will not have a boring minute.
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In Chapter 1, I'll give you a brief introduction to Python, its uses,
and an overview of what'’s covered in this book and how to get the most
out of it.

In Chapters 2 and 3, I will start by guiding you through the steps
required to install Python in your system. It is quite easy to do, do not
WOTITY.

Then, you will create your very first program. Yes, you will start coding
from the get-go!

In Chapters 4 and 5, you will learn all about numbers, performing
mathematical calculations with Python, and the various cool tools Python
equips you with to perform your magic with numbers. You will start coding
real Python programs in this chapter.

Chapters 6 and 7 are where things get interesting. You will learn how
to create a lot of cool graphics with Python’s built-in module, Turtle.
Remember the add-ons I told you Python had to help you make awesome
stuff? Turtle is one of the best of them. With Turtle, you can literally draw
on the screen, and it will be automated!

Once I have taught you Turtle, I will use it in the next chapters to make
things more colorful.

In Chapter 8, you will learn how to play with alphabets, words, and
sentences in Python. You will learn how to print things, extract words from
sentences, find words in sentences, and a whole lot more.
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Chapter 9 is where you will learn about conditions. There is always a
cause and effect in life. If something happens, something else will happen
because of it. “If T ace my test, my mom will praise me.” That is a cause and
effect. You will learn how to apply scenarios like that and use it to create
fun little mini games (you will see how) in this chapter.

What if you want to print every number from 1 to 100? What if you do
not want to write more than four lines of code to do that? You will learn
how to do that and use the power of automation to automatically draw
your graphics and animations in Chapter 10.

In Chapter 11, you will learn how to store a lot of information in one
place. You will start using the real power of Python from this chapter
onward.

In Chapter 12, we're going to take a break from all the learning and
create fun mini projects based on the concepts we’ve learned so far.

In Chapters 13 and 14, we will take a long look into real-world
programming. We will look at true automation with functions and real-
world problem-solving with objects.

In Chapter 15, you will learn how to automatically manipulate files
with Python.

From Chapter 16, we will go back to having fun with Python! In
Chapters 16, 17, and 18, you will learn all about a powerful package called
Tkinter. You can use it to create desktop-based apps and games. You will
learn how to use the package to create a paint app you can show off to your
friends and a tic-tac-toe game you can play with your friends.

In Chapter 19, we will revisit Turtle and create a fun project with it. Let
us create a snake game, shall we?

In Chapters 20 and 21, I will focus on making you a budding game
developer. Let us learn how to use Pygame to create awesome games and
make a space shooter game you can modify to your heart’s content!

In Chapter 22, we will learn the basics of web development with
Python. We will not delve too much into it, but I will give you an
introduction to get started.
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In Chapter 23, we will go back to solving puzzles and activities. We will
even make a couple more mini projects!

Chapter 24 is the final chapter. I'll give you ideas on new projects and
mini projects you can try with what we've learned in this book and also
advice on what you can do next. What is covered in this book is just the
starting point. There is a lot more to Python, and I will point you in the
right direction to continue your journey.
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CHAPTER 1

Did You Know?

I have written the first part of this chapter for parents and the rest for
the kids. I hope to convince you of the importance of programming and
Python as your kid’s first programming language in this chapter. If your kid
is older (10+), they can read those topics themselves. In the latter half of
the chapter, I'll address the kids and give them a brief overview of all the
fun stuff they can do with Python, what they’ll learn from my book, and
how to use my book to its full capacity.

So, let us get started.

What is programming?

You have your gadget - your laptops, PCs, tablets, mobile phones, and
so on - and whenever you ask it to do something, within reason, it does
it. How? Well, that is because every time you task your gadget with
something, the pre-programmed set of instructions it has pertaining

to that task will fire up in the background. Those set of instructions are
called code.
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CHAPTER 1  DID YOU KNOW?

You will find that your gadgets need a complete set of instructions to
perform even the simplest tasks, like opening an application or performing
a calculation. They are just machines after all, just 1s and 0s at the base
of it all. They cannot think on their own, so with our code, we are making
them think.

In other words, programming is the language your computer speaks,
and the different programming languages are the different languages it
understands/speaks. You might know English, French, and Mandarin,
but you might not know Italian or Japanese. Similarly, out of the, literally,
hundreds of programming languages out there (Python, JavaScript, C,
C++, C#, Ruby, etc.), your computer might speak a few, or just one, and not
understand the rest.

Why should your kids learn to code?

Now that you know what programming is and how it literally runs the
digital world, I shouldn’t have to give you a lot of reasons to convince you
to teach your kids coding, am I right?
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But still, you might be wondering why your kid needs to learn
programming, and why should they learn now. After all, in our time,
people learned programming in college and only if they decided to
become a programmer.

Well, I think I have a couple of reasons that will convince you why, in
this day and age, kids, regardless of their future career aspirations, should
learn programming, and why it is prudent that they start now.

Programming is like Math

Thirty years back, no one would have dared make such a statement, but
now, times have changed, and yes, programming is, indeed, like Math. It is
everywhere, just like Math is.

Math was a part of our educational requirement until we were at least
18, but not everyone of us is a mathematician today. Then why was Math
forced down our throats? Well, because Math runs everything. We need
basic mathematics in our daily life and certainly in most of our careers.
So, we learned everything from calculus to algebra to geometry, knowing
very well that we would probably not use 90% of our knowledge when we
grew up.

That is exactly the case with programming today. Everything is
digitized. There is an app for everything from food delivery to stock market
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prediction. Computers have entered every field, including traditional fields
like construction and manufacturing. Most of the construction equipment
are digitized nowadays, and what powers them? Programs, and thousands
of lines of code.

Even art is digitized. So regardless of the field your kid is getting into,
their knowledge in programming is going to give them a leg up.

But apart from that, coding also improves a kid’s mathematical
capabilities by fostering logical thinking and problem-solving.

Coding improves logical thinking and creativity

A contradictory statement, but true in this case. Every code blocks your
child creates will be logically driven.

Logic dictates programming, and once they start coding on their own,
they will learn to dissect a problem into bite-sized components, apply logic
to solve each component, and then finally combine all the components
into a coherent solution.

That is how problem-solving works in the real world, regardless of
field, and they will learn this invaluable skill as a child.
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But let us be honest, your kid would be bored with just logic. That is
where creativity comes in. The world runs on both creativity and logic, and
the same holds true for programming.

There is no right answer in programming. If they are solving the
problem, how they are solving it does not matter. There are best practices,
of course, but if you ask two programmers to solve the same problem,
chances are, their code blocks will look completely different.

So, while coming up with a solution, and multiple solutions for
multiple problems down their programming journey, they will foster
creativity as well.

The best of both worlds, don’t you think?

Coding is the future

Let us be very honest here. We are moving toward a completely digitized
society at an amazingly fast pace. Everything is digitized. Apps are
everywhere. Artificial intelligence is making new waves in the world every
single day. Before we know it, we will have artificial intelligence-driven
technologies cleaning our houses and driving our cars.

It is no wonder that programming has become an invaluable skill in
today’s world, and the demand for programmers is just going to increase
every year.

So, coding is indeed the future, and by learning to code at a young
age, your child will have a leg up over their competitor. Sounds good, but
why does your kid need coding if they were going to become a mechanical
engineer, for example? Or a financial analyst?
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This brings me back to my original argument. Everything is digitized,
and coding is everywhere, in every single field. So, if your kid has a
programming base, then will they not stand out from the rest?

For example, a financial analyst with knowledge in programming
can code a stock prediction application themselves and hence save the
company tons of resources, or they would at least be fluent enough in
tech talk that they’d guide the programmers better and save their boss
hundreds of production hours and back and forth.

So, regardless of what your kid is going to study in the future, coding
is going to help them out, and in the immediate future, they have a
monetizable skill they can use to make extra cash.

In their teenage years, they do not have to flip burgers at minimum
wage as a side gig. They can freelance as a software developer and make at
least three to four times more money working half the time.

Or better yet, your kid could decide to become an entrepreneur. As you
know, almost every startup relates to programming and software in some
way, so as a programmet, your kid can code the app themselves and easily
save tens of thousands in programmer fees.

I believe those are very convincing arguments as to why your kid needs
to start learning to code right now.
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Why Python?

Alright, now you are convinced about the benefits of your kids learning to
code, but why Python? Out of the tens of popular programming languages
out there, why should they start with Python?

I firmly believe that Python should be the first choice of real-world
programming for a kid and let me convince you why.

Python is easy

Well, that is pretty much it. Kids want to have fun, and if we want them to
learn programming, it needs to be fun and easy. Python is both.

Unlike the other older languages where you need to learn a lot of
syntaxes and theory before you can create your first program, Python is
very straightforward. The syntax is easy to understand and logically sound.
“Print” just prints something on the screen. Easy to remember, right?
There is not a lot of memorizing to do, and your kid can start coding and
creating from the get-go.

It is the perfect programming language for beginners with no prior
knowledge of programming, and it is even better for kids because it is also
fun.



