Python Projects
for Beginners

A Ten-Week Bootcamp Approach to
Python Programming

Connor P. Milliken

ApPress




Python Projects for
Beginners

A Ten-Week Bootcamp Approach to
Python Programming

Connor P. Milliken

Apress’



Python Projects for Beginners

Connor P. Milliken
Derry, NH, USA

ISBN-13 (pbk): 978-1-4842-5354-0 ISBN-13 (electronic): 978-1-4842-5355-7
https://doi.org/10.1007/978-1-4842-5355-7

Copyright © 2020 by Connor P. Milliken

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 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: Nikhil Karkal

Development Editor: Rita Fernando

Coordinating Editor: Divya Modi

Cover designed by eStudioCalamar
Cover image designed by Pixabay

Distributed to the book trade worldwide by Springer Science+Business Media New York, 233 Spring Street,
6th Floor, New York, NY 10013. 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 rights@apress.com, or visit http://www.apress.com/
rights-permissions.

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/978-1-4842-5354-0. For more
detailed information, please visit http://www.apress.com/source-code.

Printed on acid-free paper


https://doi.org/10.1007/978-1-4842-5355-7

This book is dedicated to my girlfriend Jess.
Ever since we first met, you changed my life forever.

There’s so much that I wish to tell you each day,
like how beautiful you are, how you inspire me, or how I would
give anything just to be with you every second of the day.

Your smile lights up my whole world and you make me so
unbelievably happy.

Anytime I have a bad day, I know you’ll always be there for me.

I thought that 1 would only find you in my dreams, but here you are,
standing in front of me, looking beautiful as ever.

From the day I met you, I knew I wanted to give you everything.

You're smart, motivated, beautiful, and resemble all that is
right with this world.

If I only do one thing right in life, Id like it to be you.

I promise to always push you to be better, always support
you in times of need, and always be there with a Werther's
candy to help you study.

Your dreams have become my dreams, and whatever you want in life,
I want to be there to celebrate and help guide you.
T will always love you, past forever, with all my heart and soul.

So I have only one question left for you...

(turn the page)



Will You Marry Me?



Table of Contents

About the AUthOr ........ccccsmismmismn s —————————— Xxi
About the Technical REVIEWET ........uscesssssnsssssnsssssnsssssnsssssnsssssnsssssnsssssnnssssnnssssnnssss Xxiii
AcknowIledgmENtS......cccurermssssssnmssnnmmmssssssssssssnnsssesssssssssnsnnnsssssssssssnsnnnnnsssssssssssnnnnns XXV
Chapter 1: Getting Started.........ccoorrmmmmmmmminnnnnnsss s ———— 1
Monday: INTrOQUCTION ......coveeeeee e 2
What IS PYEhON? ... s 2

L L 20 o ST 3

WRY ThiS BOOK? .....c.veceeeereeereesesesee e se s s sss e sasesenss 4

WHO ThiS BOOK IS FOI? ... s se s e s sss e sssnesenns 4

L LT (o TU | =T g TS 5
Tuesday: Setting Up Anaconda and PYthon...........cccovvvnennnnnnssnsse s sessesessssesennes 6
Cross-Platform Development ... 6
Installing Anaconda and Python for WindOWS..........c.coeernenerenernsesensesesese s sese s sesessesenns 6
What IS ANACONAAY ........ceeeeeeereeerere e nre e 8
What IS Jupyter NOTEDOOK? ..o s 8
Wednesday: How 10 Use the Terminal..........coccoreeernnenenesensnesssessss s sessesssss s sessesessssessnns 9
Changing DIrECIOMES .......ccvuvererreserensesrsesersese s e sse e s e e sss e e s s sr s e nse e ssssssenns 9
Checking the DIr€CIOIY ........ccuveerinersse s ne s 10
MaKINgG DIr€CIOMIES ..cveerrrerrrreeriese s s ne e nr s 10
Creating FileS.......ccoviierermrssesine s s 10
Checking @ Version NUMDET .........c.cccvernnmnmsesesssesessssessssessssesesssssssssssssssssssssssssssssssssssssssnns 11
Clearing the Terminal QUIPUL..........cccvrerrierre e 11
Using the PYthon SHEll..........coreeere s 12
Writing Your First Ling of PYINON ... 12
Exiting the PYthon Shell..........oo oo 13



TABLE OF CONTENTS

Thursday: Using Jupyter NotebhOoOoK ... e ssens 13
Opening JUPYEEr NOEDOOK ........cccovveeririererierirsere s sere e s e se s e e s sae e s e saesaesessensesnens 14
Creating @ PYthON File .......ocvcvierenrserere e s e s e s e sse s ses e ssessesaesssnesaesnesassensesaens 14
JUPYLEr NOLEDOOK CEIIS......ccceruerrererrereriereesessessessesessesessessesessessessessesessessessessssessessessesssnessesaes 15

Friday: Creating Your First Program .........ccccvcvvrrnnienienessensesessssessesseseesessessessesssssssessessesessensenaes 17
Line NUMDErS INTrOAUCEd ...........coeeiereererce e 17
Creating the Program .........cccccveevevrsrieressesessesessessssessessesssssssessessessssessessesasssssessesaessssensessens 18
FINAI QUEPUL .....evee st s s sse e sa e e se s sr s e s sae e e e saesae s e e naesaesa e e nnennees 19

WEEKIY SUMMANY ...t sr s e bbb r e e nne s 20

WEEKIY ChalIBNQES ....c.ceucereeerreereeesesese e s e se e s e s sensesensesesseenenss 20

Chapter 2: Python BaSiCS ......cccuurusssmnnmmssssnnnmsssssnsnssssssssnssssssssnsssssssnnssssssnnnssssssnnnsnsss 21

Monday: Comments and BasiC Data TYPES ......ccccuverrerernnernseninssessse e ssssess s s sesens 22
What Are Comments and Why USe THEM?.........cccovvriennnnernc e sesesessenens 22
Writing COMMENTS......coiicereesresire s sr s nan e 23
What Are Data TYPES?.....cceeeeerrrererese s s e s e ss s s ss s snssasessssssssssnens 24
The Print Statement...........covceiiviesrss e nne e 24
11 T -] TSP 25
[0 SRS 25
BOOIBANS.......civieerreeriee s e a e R R e R nr s 25
R3] (] 10 3OS SRS 26

TUESHAY: VANIADIES. ......cceeeeeeerieerisese e e e nr s 27
HOW THEY WOTK......eeeeeeeceseer et 27
Handling Naming ErTOIS .......ucoviininesinesisnse s ses s s ss s ssssssessesnssssessanes 28
Integer and Float Variables ... s s sesse s 28
B00IEAN VArIADIES .....ccveeerieircese s e 29
SING VariabIes ..o s 29
Using Multiple VariabIEsS ........c.cucerenmrnnerinsesesesessse s sesse s e ssssssnssssessssssenns 29
Using Operators on Numerical Variables ...........ccuvernrennennsse s 30
Overwriting Previously Created Variables...........cccovvvennenensnesnnesnnsesess e 30
WHITESPACE ... ceerereir e s e s e b e e e an 31



TABLE OF CONTENTS

Wednesday: Working With SIHNQS ....ccveeviriinire s sesse s ssessssessessesssssssessessens 31
String CoNCAENALION........cccererertr e r e e naen 32
FOrmatting StrNgS.....ccvcvererirrire s e s sa e sa e e s ae e e e e ne e 32
L1010 - O 34
L1011 o 36

Thursday: String Manipulation ..........ccccverrererrrrieriersrerserese e s sessessessssesseseessssessessens 37
{111 PP SPOOPT TP TT 37
(=] 0] P2 T T (S 37
{1310 PP O PPV 38
Y 4] o (S 38
SPIIE( ) vrerrrrerrrerersrereresesesessssssssss s s s s bbb e e e e e e R R e e 39

Friday: Creating a Receipt Printing Program..........cccccvnvnninnnnnnnnnns s senns 39
FINAI DESIGN.....ciciiiiecirece e s e p e e s 40
INPLTAL PIOCESS ... . e s e 40
Defining OUr VariablEs ........ccvvrierererrerere s sessere e s sse e s e s e s sas s sessesaessssessesaessssesnesnees 41
Creating the TOP BOFUET .......cccveerererrerersessesessesse e sessessessessesessessessessssessessesssssssessessesassensessens 42
Displaying the CompPany INTO.......ccccvvrrrerierrrersereresessere s s e sssssssessesaessssessessessssessesseses 42
Displaying the Product INTO ........cceeervriene et sa e s e n 43
Displaying the TOal ..........ccccviriene e e s sa e e s n 44
Displaying the ENding MESSAQE ........cccvrrereririeniinnerirsen e sessse e sessessse s ssessssssessessessens 44
Displaying the Bottom BOFEN..........cccvvviivininierrie s se s e s s sne s s sneas 45

WEEKIY SUMIMAIY ......cvrueeiriecereierise s e sas e s e e s sas e e s sesse e e se s s e s s e sae e see e st sae e sse e sanas 45

Challenge Question SOIULION ... e s 45

WEEKIY ChalIBNQES ....c.ceueeereeerieerisesessee e e sre e e e e s e sss e nenns 46

Chapter 3: User Input and ConditionalsS.........uunsemmmmmmmmmmmmmsssssssssnsmmssmmsssssssssssessssnes 47

Monday: User Input and Type CONVEItING.......ccivrrrrerrerienerserseressssessessesessssessessesssssssessessessssessesses 48
Accepting USEr INPUL .......coviiieririrsie e a e s s s s nan s 48
(0 T 10 Tl o | O 48
What IS TYpe CONVEIING? ....cvecvvverereereriererre s serere e e sessesaesas e ssesaessesessessesssssssesseseesssnessesaes 49
ChecKing the TYPE ..cccvcerereririere st re s s se e saesaesa s e s ae e e e s e saesaesa e e naennens 49

vii



TABLE OF CONTENTS

CoNVErting Data TYPES ....evvvververiereseesere s sesse e se s sse e sse e s e ssesaesa s e ssesaesassssnesaesaessssensesaens 49
Converting USEr INPUL........covivieriererserere e sessese e sessesse s sseses e ssesaesessessessesssssssesaesaesssssnsessens 50
o LT LT Lo = (0] S 51
Code Blocks and INdentation.............cocurrnnmnnernns s eas 52
Tuesday: If STAtEMENTES........cccvvrere e s r e e e a e e e e naenne e 52
o 01T T T o 53
Writing Your First If Statement ..........ccccvirvrrrir v s e s sseseesesessesees 53
COMPAriSON OPEIALOIS......eivrvererrereesererersesesseressessesessessessesssessessessssessessesssssssessessessssensessens 54
ChecKing USEI INPUL .......covieriererereeserereseesessesse e sessessessessesessessesaessssessessssasssssessesaessssensessens 54
[T TToz= LI 0] 0 T=T = (0] - O 55
MeMDErShiP OPEIALOrS.....ccvieriererertrrerrere e serse e s e s saesa e e s s sae e e e s aesae e e e s e naees 56
Wednesday: Elif Statements ... s 58
HOW TREY WOTK ..ottt s s e e 58
Writing Your First Elif Statement...........ccorvicnrcrsrn s 59
Checking Multiple Elif CONGItIONS ........ccvevererreriererenserseressesessessessessssessessesssssssessessessssessessens 59
Conditionals Within CONditionalS .........c.cvreenenerernssesse e eaes 60
If Statements vs. Elif Statements ... 60
Thursday: EISe Statements ..o e nre s 62
HOW TREY WOTK ...ttt s s s e s e e 62
Writing Your First Else Statement...........ccovrcnncrsrr et 62
Complete Conditional Statement...........covorrrrcrrr e 63
Friday: Creating @ CalCUIAtor...........ccoeeemreereeerc e 64
FINAI DESIGN.....ciciiiiecircce e e e e e 65
Step #1: Ask User for Calculation to Be Performed ..........ccoovvvvrevninsninnsnsensesessssenennens 65
Step #2: Ask for Numbers, Alert Order Matters ..o e 66
Step #3: Set Up Try/Except for Mathematical Operation...........ccccoevvvvnininncnsnneniesnsnsennens 66
FINAI QUEPUL ..o e e e 67
WEEKIY SUMIMANY ......cvieiereeeriesesesesessese e sessesessese e sessesesssssssssessssesssssssssssssssnsssssssssssssssensssnnes 69
Challenge QUESTION SOIULION........ccviceriererrreire e 69
WEEKIY ChallBNQES ....cveueeereeerreerisesessese e s s sr s e e e e e e nrnnis 69

viil



TABLE OF CONTENTS

Chapter 4: Lists and LOOPS .....ceurrrsssennmmsssssnsssssssssssssssssssssssssssssssssssssssssssssnssssssnsnsnnss 71
MONAAY: LISES ... cceieiieciecirscre s e e e e e s p e s 72
WRAL AFE LISES?.....cceeeresrsieesesesessssssssse e se e e se s ss s s e sssssssssasens 72
Declaring a List of NUMDEIS ... s sn s s s 72
Accessing Elements Within @ LiSt.........cccccvieririninne s sesses e sessse s sesnens 73
Declaring a List of Mixed Data TYPES......cccoierirverrerieriirrer e s e s sessee e ssesesssesaessesnens 73
LiStS WIthin LISES.......ccourereririereniserese s s s se s s s 74
Accessing Lists Within LiStS .......ccccveererirrrsnncriirsinse s rses e ssesses e sessesssessessesssessesaesnens 74
Changing ValUues iN @ LiSk.......ccucvevrrriererssessere s sessenessessssessessessesessessessesssssssessessesessensessens 75

L2 T g F= L o] [T (0] Vo 76
0] )30 T R 77
TUESTAY: FOI LOOPS ....eeveeieiecirstre sttt s sr s e s n s s s p e s s b e nne s 78
HOW LOOPS WOTK.......o it s 78
L T T W 0 10T o S 78
32110 | S 80
Looping by EIBMENT ..ot e s 80
Continue STAtEMENL..........cccceerrrerr s 81
Break STatemENt..........cccovviiccri s 82
PasS STateMENT ... s 82
Wednesday: WHile LOOPS.......ccucverininiiniesese s sss e s ssssessessesssssssessessessssssssssesssssssesnensens 83
Wrting @ WHIle LOOP.....cccieicrcre st s s 84
WRIIE VS, FO ... e e e ne e e s 84
L QT G 0 T0] oSS RSSO 84
NESTEA LOOPS...ciueiririirere et s b e e b e e e p e e e s 85
Thursday: WOrking With LiStS .........ccvirviininninin s sessessesss s sesse s ssssessessesssssssessessens 86
ChecKing LENGIN.......cccoiicrcr e s 87

S [T 410 L] OSSOSO 87
AdUING HEBMS ... e b e e b e s e nns 88
REMOVING IEBMS.....cvi e s 88
Working with Numerical List Data.........c.cccvvvnirinninsnn s 90

ST 11 T = Y OO 90

ix



TABLE OF CONTENTS

Conditionals @Nd LiSTS .......ccccoverrnnisesirisssse s s sessssssas 91
010 R 1T S 92
Friday: Creating Hangman...........coccvinnnnni s se s sttt sens 93
FINAI DESIGN.....oieiieiecirece s e b p e e s 94
Previous Line Symbols INTrodUCEM ........cceeevererrerierenenrereresessesse s ssssessessessessssessessessssessessenes 94

D0 o 1 0T 0o S 95
Declaring GAME VariablES........ccvrerereererrerererserserersessssesessesssssssessesssssssessessessssessessesssssssessees 96
Generating the HiIdden WOKd...........ccovvevereinirienesesserese s sessessessesessessessesssssssessessessssessessens 96
Creating the GAME LOOP .....ccvcverererrererersesesessessesessessessessesessessessessssessessesssssssessessessssensessens 97
Outputting Game INfOrmMation .........ccccvveririrrnirir e nne s 97
CRECKING @ GUESS ...cueruerrerteserersersessesersessessssssessessessssessessesssssssessessessssessessessessssessessesssssnsessens 98
Clearing OULPUL.......cccvierirrreriere s sere e a e s se e aesa e sa s s a e sa e e e e saesae e e e naenne e 98
Creating the LoSing CONAItioN ..........ccvcerrernierierieneressirsese e sessessessesessessessessssessessessessssessessens 99
Handling COTECE GUESSES ....vvvereruererrerersersrsessessessessssessessessessssessessesssessessesssssssessesssssssessenes 99
Creating a Winning CONItion .........ccccveerernierienierenessersesesss s ssessssessessessessssessessessssessessees 100
Outputting GUESSEA LEHEIS ....cvuereererrirere st rerrere e s e sa e s snesa e e s sae s 101
Adding GUESSEU LELEEIS.....ccrevrereriereresiesessere s s s e e s e s e s ss s e s e ssesaess s e ssesaesasssssesaesaes 101
Handling PreVioUS GUESSES .....ccverrererseriersersrsessessesssssssessessessssessessesssssssessesssssssessesassssssssesses 102
FINAI QUEPUL ..ot s a s s s a e e e s a e e e s ae e e nn e e nnes 102
WEEKIY SUMIMAIY .....veererieseeserersesesessessessessesessessesaessssessessssssssssessesaesssssssessesasssssessessesssssssesseres 103
Challenge QUEeStion SOIULION ........c.ccccecerrrrecrr e e 103
WEEKIY ChAlIBNQES ......ceueereecrercrereesree s e se s se s se s se e se s sesse e ssenesensesensenens 104
Chapter 5: FUNCLIONS ......cccvisemmmmnssssnnnmmssssssmmsssssssnmssssssssmsssssssnssssssnnsssssssnnsssssnnnnnss 105
Monday: Creating and Calling FUNCHIONS.........ccccvvrerninrne s sere s s sessesesaens 106
What Are FUNCHIONS?........cciriiiicesisssssse s s 106
FUNCHION SYNTAX ... s e e 107
Writing Your FirSt FUNGLION .......ccvcvere s ss s sae e sne e s s enes 107
T AT (]I =T T O 108
UDF VS. BUIE-IN..c.cuiiiccccsi e 109
Performing @ CalCUlAtion .........ccccevivveririeneninrere s sae s enes 109



TABLE OF CONTENTS

Tuesday: Parameters.........ccccviiiiiniirie s 110
What Are Parameters?.........coco s sssssssssssssens 110
Passing a Single PArameter ........cocvvvvvierevnirsere s sessesse e ssssessessessssessessesasssssensesas 111
MURIPIE PAramEterS .....cccevvererrereresirseressesessessessessesessessesaesessessessessssessessessessssessesasssssessesses 111
o LTS o T 112
Default PArameters..........cov s s 113
Making Parameters OPtional..........ccvcvrerevnnensenennnensese s sese e ssssessessessssessessesassessessesnes 113
Named Parameter ASSIGNIMENT.........ccccvrerierrrrierernsersese e sese e s s sessessessesessessesasssssessesnes 114
B (01 SO 114
B 410 TSSOSO 115

Wednesday: Return STatement..........coccvverevrinini s sss e s sne s 116
HOW [EWOTKS ... s 116
L T T 3T 10 o S 117
LT T 0 01T - (o] O 118

TRUISAAY: SCOPE ...veueeeereerrereeerersersesesseressessesessessessessesessesaessessssessesaessssensesaesesssssessesasssssensesseres 119
TYPES OF SCOPE ..vruerrerrerirerersersesesseressesss e s e ssessess s e ssesaesae e s e ssesaessesessesaesaesssnessesaessssssessesans 119
GIODAI SCOPE ACCESS ..ververrerererserseserseressessesessessessessssessessessssessessessessssessessesssssssessessensssesseses 119
Handling FUNCLION SCOPE......ccccverererrirereresseserse s ses e saesessessessessssessessesssssssessesasssssessesaes 120
IN-Place AlGOrThmS ..o e s e 120

Friday: Creating @ Shopping Cart ... e 121
FINAI DESIGN.....oiuiciiiiccrere e a e e nan 122
INIEAL SELUP .t e e e 122
AdAING HBMS ... s p s e b p e p e e e enan 123
REMOVING IEBMS.....ceiecece e r e e 123
Showing the Cart..........cr e ——— 124
[T T T R (T L O 124
Creating the Main LOOP ......ccvcverererrerieressssesersessesessessesaessssessessesssssssessesassssssssessesssssnsesaeses 124
Handling USEr INPUL.........c.o et a e s s 125
FINAI QUEPUL .....eveeceertcerere s re e s sse s e s s s e e e s sae e e s naesae s s e aesaesa e e e naesae s e e naenaes 126

xi



TABLE OF CONTENTS

WEEKIY SUMMAIY .....veererrerieserersesessssessessessssesessessessssessessssssssssessesaessssessesaesasssssessessesssssssesseres 126
Challenge QUEeStion SOIULION ........cccvicerninirccr e 127
WEEKIY ChallENQES......coerieieirire et e s s e e e 127
Chapter 6: Data Collections and FileS.......ccciusssummmmmssssnnnmsssssssnsssssssnsssssssssssssssnnnnss 129
L0 Lo T T (T Ty SR 129
What Are DICHONAIES? .....cccueeerreerereresee s srs e sensssesnenens 130
Declaring @ DICHONATY .......ccoveevrererese s s sre s 130
Accessing Dictionary INfOrmation............ccocevrerrnenerienerns s snenens 131
Using the Get Method ... s 131
Dictionaries WIth LSS ........c.cveererenerenernsesessesesese s ses s e sessssessnns 132
LiSts With DIiCTIONAIIES .....ccovveeerreerieserere s 132
Dictionaries With DiCHONAIES.........ccoueerreererrererene s 133
Tuesday: Working with DIiCtIONAIIES .......c.cccevrrererenernsesesesensse s sessesessenens 134
Adding New INfOrmation.........c.ccvveernenennsesnsesrneses s s sesssssssenens 134
Changing INFOrmMation ..........cccceveeeresrre s 135
Deleting INFOrmMation..........ccovceerennes s 135
1o o110 s W DT (0] = O 135
Wednesday: Tuples, Sets, FTOZENSELS ... 137
L L =T 1170 T RS S 137
DECIAriNG @ TUPIE ...cerreerree e sr e re e 138
WRAE A SEIS? ..o sr e ne e e nne s 138
DECIANNG @ SEL.....ceeeeereer e s 138
What Are FrOZENSELS?.......cceeerreeriresesee s ses s se e sae e senssssnsenens 139
Declaring @ FrOZENSEL.........c.vccererereers s 139
Data Collection DifferENCES ......cuvurererernserrseserese s s ssnnis 140
Thursday: Reading and Writing FileS..........ccoverrinemnnennesinsse s ssese s sessessssenens 140
Working With TEXE FIlES.....ccvcrieiiesincsersse s 141
WHItiNg 10 CSV FIlES ....covieeirreceree s e sr s se e sr s s sessssssnnnnns 142
Reading from CSV FIleS ........uceviererinernsesssessssse s s e srssesssss e ssssesssssssssssessnnes 142
File MOdES iN PYINON ........ccciicircsincse s s sn s s s s neanis 143

xii



TABLE OF CONTENTS

Friday: Creating a User Database With CSV FileS........cccvvvrerennnnseniennsensesessssssessessessssessensens 144
b LI T2 o SO 144
Setting Up Necessary IMPOIS.......cccveverererrerieresessersessessesessessesssssssessessessssessessesssssssessessens 145
Handling User REgiStration..........cocuvvvvierevnsniene s sersere s ses s s ssssessessessssessessesasssssessenaes 145
HaNdliNG USEI LOGIN ...cccevuivieerereresesseresesessessessessesessessesasssssessessessssessessesssnsssessesassassensesaes 146
Creating the Main LOOP ......ccvcverererrerieressssesessessessssessessesessessessesssssssessesaessssessessesssssnsesnees 147

WEEKIY SUMIMAIY .....veererrerteerersessesessersessessssessessessessssessesaesssssssessessessssensesassessssnessesaesssssssessenes 148

Challenge Question SOIULION ..........coeiiinen e e nn 149

WeEEKIY ChallBNQES ......ceueereecreresersesesreesesesesse e s sesesesse e sessesessssessesesessssssssesssnssenssssnssnees 149

Chapter 7: Object-Oriented Programming ........cccciuussssnnnmsssssssnsssssssnssssssssnsssssssnnnss 151

Monday: Creating and Instantiating @ Class..........ccuouvernrennesnnsennesn s s 152
What IS @n ODJECL?......c.cceeeieceree e sr e na e 152
OOP STAQES....cerrrrerrrreserreerrsese e srs s s e s e r e e a e ee e e R e p e e e e R nr s 153
Creating @ ClaSS......c.ouuvvrernsesrreserrssesssse s sss s sse e ss s s s s e sse e sessesnssssnssssesssssssssssensass 153
Creating an INSTANCE.........covcvvirerese s e 154
Creating Multiple INSTANCES.........cccvveerreirre s 154

TUESAY: ALHIDULES. ... ever et e s e s s e e ae s 156
Declaring and AccesSing AHHDULES.......cvvvvvrrere e 156
Changing an Instance ALtHDULES ... 157
Using the __init__ () Method ..o 157
The “Self” KEYWOI........cccoiuecerieerinesesesess e ss s se e s se s sn s s e sessessssanens 158
Instantiating Multiple Objects With __init_ ()....ccceenvrrinnnnesns e 159
Global Attributes vs. Instance Attributes........coucvvecnccrnscs s 159

Wednesday: Methods ... s s s 161
Defining and Calling @ Method ...........ccocevivrinrnenr e enes 161
Accessing Class Attributes in MEthods .......c.covvvvrieniennnnnnes e ssesseses 162
L (00 ST o TSRS 162
Passing Arguments into Methods........ccvvrinninnninsne s enes 163
Using Setters and GEHErS........cocucvvcvicnincs s 164
Incrementing Attributes with Methods ..........ccucvveinisnnies s 165

xiii



TABLE OF CONTENTS

Methods Calling MEthodS ........ccccevererrerierererrerere s s e se e s ssese e e ssesaesessessesaes 166
MaQIC METNOUS ........ererieie e e e s a e s ae e 166
Thursday: INNEITANCE ..........ccvvrirer s 168
What IS INNEFLANCE?........cceererircecc s 168
1L =T 1T T =T 168
Using the super() Method ... 169
MEthOO OVEITIOING .. .ecvrereerreererererer s s s s s sae e s sae e s e saesae s e e naesaesaene e e saesaesasnenaesaes 170
INheriting MURPIE CIASSES ....ccvuerrererrererrersesersersessesessessessessssessessesssssssessesasssssessessesssssssesseses 171
Friday: Creating BIACKJACK .........c.ccucererrnnenierennsinsese s sss e s s e s ses e s s s ssssesnens 172
FINAI DESIGN.....ciiiieieirere e e e e 173
Setting UP IMPOMS.......o e 174
Creating the GAME ClASS .......cccvvrerniernerirs s st 174
GENerating the DECK ... e 175
Pulling @ Card from the DECK........cccuurrniinienirnrern s se s se s ss s 175
Creating @ Player ClassS.......ccuvverererrerieressesessessessessssessessessssessessesssssssessesaesssssssessesssssssessees 176
Adding Cards to the PIayer’s HANM ..........cccccvrererennerveriennsensensesessssessessessessssessessesssssssessesaes 177
Showing a Player’s HaNG............covvrvriererenserseresssessesessessssessessesssssssessesaessssessessesssssssessenes 178
Calculating the Hand TOtal...........ccccvvrrerennreriere s s sese e sss e s e ssesaesesessessesasssssesaees 179
Handling the PIAYer’'s TUMN......ccceceiiriirrie s reres e ere s s e e s s e e s s sessaesnesnesaeens 181
Handling the Dealer’s TUIN ..o iiriensie e s sa e s s 182
CalcUlating @ WINNEE.......covierrereresesseresessssesse e ssesessessessessssessesaesasssssessesaessssessessesssssssesneses 183
FINAI QUEPUL .....evececte s sese e se e sre s a e ae e e aesae e e sae e e e e naesa e e e e naennes 184
WEEKIY SUMIMAIY .....uciiiueiriierinesise et se s s b e s s st et s st b e st s e nne e 184
Challenge Question SOIULION ... e 185
WEEKIY ChallBNQES ......ceueereeereresersesesreesesesessese e ses e se e ses e s s e e ses e ssssessesesesssssnssnens 185

Chapter 8: Advanced Topics I: EffiCiency......cueeeemmnmnnnnsssssssssssnnnnssssssssssssssssesssnnss 187

Monday: List COMPrENENSION........ccveerririrreriererrssersesersesessessessesessessessesssssssessesssssssessessesssssssesaens 188
List COMPrenenSion SYNTAX ........couverrerrererersersereressssessesessssessessesssssssessessesssssssessesssssssessees 188
Generating a List 0f NUMDEIS.......cccvvvierennierierere s sessessessssssessesaessssessessesssssssesaees 189
If STALBMENTS ... s 190
If-EISE STAtEMENTS ..o s 190

Xiv



TABLE OF CONTENTS

List Comprehension With Variables .........cccvvvvrerenennnseniensssessesessssessesessessssessessesssssssessees 191
Dictionary COmMPreRENSION .......ccccveverieriererirrire e s e se e saesae e s e ssesaes 192
Tuesday: Lambda FUNCHIONS.........cccccviiinc s s 193
Lambda FUNCLion SYNTaX ... e ssenes 193
L1 1T TR T P T 1] oo - S 193
Passing MUltiple ArgUMENTS.......ccceiirierrererirses e se s s s s s e s e e s ae s s e saesnesaesaenns 194
Saving Lambda FUNCHIONS .......covvervevererisserere e sesseresesessessessesaesessessessesassessessesasssssensessens 195
Conditional STAtEMENTS ........cccoviiiercrrr s 195
Returning @ Lambda ..........cocvvrienenirrse e 196
Wednesday: Map, Filter, and REdUCE .........ccccvvrrinncrn s 197
Map Without LAMDAAS.........ccoucieriinsirrerr e 197
Map with Lambdas ... 198
Filter Without LAamBA@S.........cceerirerinerresisesesese s s s 199
Filter with Lambdas..........ccorric s 200
The Problem with REAUCE ..o 201
L T T 3T 11T S 201
Thursday: Recursive Functions and Memoization............ccccovvnnnrninnnnnnennn s 203
Understanding Recursive FUNCLIONS ... s e sne s 203
Writing a Factorial FUNCLION ..o 204
The FIDONACCT SEQUENCE ......cceveerircrireerie s se s se s e sae e se s sesne e 205
Understanding Memoization.............cccvviininnnsn e 206
USING MEMOIZALION.......coeiicircre e e e r e e s 207
USING @IFU_CACKHE ....evuerverreererreriesessersessessssessessessessssessesasssssessessesasssssessssassssnsssesaesssssssesaeses 208
Friday: Writing a Binary SEarch...........coocvvinnnnvnrsnrn s sesesnens 209
FINAI DESIGN.....ciiiiiiecirere st e s p s s b a e e nnn 209
Program SEIUP.......cov i 211
Step 1: SOt the LiSt......cco o nne 211
Step 2: Find the MiddIe INAEX ..o snens 212
Step 3: Check the Value at the Middle INAEX ........cccccvvviereirini e 213
Step 4: Check if Value IS Greater ... e snens 213
Step 5: Check if VAIUE IS LESS.....ccvirererircrircser s ss s se s se s e s e sessesenns 214



TABLE OF CONTENTS

Step 6: Set Up a Loop t0 Repeat STEPS.......cccvvvevererrrienenessessesessssessesse e sessessessesssssssessees 214
Step 7: Return False OthEIWISE .......cccvverevrrreriererieses s sse s sese e ssesesessesaesessessessessssessesaees 215
FINAI QUEPUL .....eeeeceectcerere et a e s s sae e e sae e e e e naesa e e e e naennes 216
WEEKIY SUMIMANY .....eciiiueirieerinesinse st se s st st et ae e b st s e nne e 217
Challenge Question SOIULION ... ns 217
WEEKIY ChallBNQES ......ceueerveereresersesesreesessesessese s s e s e ses e s e sse e sessesesnssessesesesssssnsenees 218
Chapter 9: Advanced Topics Il: ComPpleXity .....cccccrrmsssnnnmmsssssnnnmsssssnnnsssssssnssssssnnnnss 219
Monday: Generators and HErators.........c.oucvvererenernsesssessse s s senns 220
Iterators vs. RErables..........coc i s 220
Creating @ BasiC HErator..........cccucvvvnnesinesessss s s s seans 220
Creating Our OWN Erator........coecvesernesers s 221
What Are GENEIAtOrS?.......ccceeerrererrnesrsesesssse s s s s sr s sr s e s sse e srnsesnsanens 222
Creating a Range GENEIAtOr .........c.cccvvererrenernsesesesesre s s sessssensanes 222
TueSdAY: DECOIALOIS......ceecuererer et e e ae e enn e e re e 224
What Are DECOTALOrS?.......ccourerrrrsnmisersssssssssss s e s 224
Higher-0rder FUNCLIONS ........cccoveneiinersesssesens e se s se e e s sss s s ssssessnnes 225
Creating and Applying @ DECOrator ...........cooueervverrnesenesers s sranes 225
Decorators With Parameters...........cuvevnenneninnsesssessssesss s se e s sssssssssssessnses 226
Functions with Decorators and Parameters .........ccccuvvevnennnsnnsesnnesensse s 226
Restricting FUNCHION ACCESS ....ccvviierriserrnesssesese e srs e sr s se s ssssesssssssssssesenss 227
Wednesday: MOUUIES ... s s s 229
IMPOrtNG @ MOTUIE .....c.veeeerere et s e a e n e e nae e 229
Importing Only Variables and FUNCLIONS .........ccceviininiennnnsnsene e sss e sae s 230
USING AN ALIAS ...cveieererierie e s s s s se s s s st e s s ae e e s a e e e e e nne s 231
Creating Our OWN MOGUIE ......coevvierierere e s sr s e e 231
Using Our Module in Jupyter NOteDOOK.........covverrrererenernsesise s ssanes 232
Thursday: Understanding Algorithmic COMPIEXIY .......cccvrevrrenrerieriensnsensene s sessessessesessessessenes 234
What IS Big O NOTAtion?........ccccvvervrierennninere s ssssessessessessssessessesssssssessessesssssssessesaes 234
Hash TADIES ... 236
DictioNAries VS. LISES .....c.covuiiirsirirrrsssssse s ss s e sssssens 238
Battle of the AlgOrithmS........ccccvierirrrre e s nnes 239



TABLE OF CONTENTS

Friday: INTErVIEW PIEP .....eiciece ettt sa e et e s a e s sa e s 241
Developer INTErVIEW PrOCESS......cveivvierieerereres e s s s se s s r e s s sa e sne e s 241
What to Do Before the INTErVIBW ... 243
GENEral QUESTIONS ........cccveieeriiriseese s 245
Whiteboarding and Technical QUESTIONS...........ccoverrircrine s 248
End of Interview QUESTIONS.........cccoviiiininir e 249
What t0 Do After the INTEIVIEW ..o 250

WEEKIY SUMIMAIY .....veererierteiererereesessessessessssesessessessssessesassssssssessesaessesensesaesesssssessesaesssssnsessenes 251

Challenge Question SOIULION ..........coiviiinen s 252

WeEEKIY ChallBNQES ......ceueereeereresersesesreesessesessese s sesesesse e s sessesessssesssesessessssssssssnssessessnsenees 252

Chapter 10: Introduction to Data Analysis........cccemmmmmmnmmssssnnnmmsssssnnsssssssssssssssnnns 253

Monday: Virtual Environments and Requests Module............ccovcvnennenennsennsessnsesesesesesesenns 254
What Are Virtual ENVIFONMENTS? .......cccveeriiernesrneses s s sessessssssessssesessessssenens 254
LT Ll F N o O 256
Creating a Virtual ENVIroNMEeNt..........cocooeviinrnsnnesessse s s ssssssessnses 256
Activating the Virtual ENVIronment ..........coccccvieennennnsnssesssessssse s ssssesessssssssnens 257
INSEAIlING PACKAGES .....coveererierieerinsesese e ses e s se s se s e e e e snssnsanis 258
APIs and the Requests ModUIE...........ccocererirince s 259
Using the Requests MOAUIE..........c.cccvvereresernerere s 259

TUESAAY: PANUAS ......cocereriereserere s s s 263
What IS PANUAS? ..o s s sr s sn s 263
KBY TBIMS ...ttt s s re e e e s p e e e e nr e e e nn e nnas 264
INSEAIlING PANAAS .......ccerrieririiree e 265
IMPOItiNG PANUAS ......ccevveerinirinresessse s s s s 265
Creating @ DAtaFrame...........ccovecerenmnnesene s 265
ACCESSING DALA......cceeerrrerrrreserrese s se e nr e nnne s 267
BUIIE=IN METNOUS .....ceeeeereecrrer e 268
FIRPALION ... e e n e s 27
Column TranSfOrmMatioNS........cccveeeresernesere s 272
L oL L0 LTSRS 274

Xvii



TABLE OF CONTENTS

PaNdas JOINS ..o e s 277
Dataset PIPEIINE.......cocv i 280
Wednesday: Data Visualization ..o s s sessesse s 281
TYPES Of CRAMS ..o e e 282
Installing Matplotlib.........cco e 282
Importing Matplotlib .......cocue oo ————— 283
1= 3 0 N 283
372 o 0 ) T 285
BOX PO ...ttt s 286
SCALLEN PIOL......cvceccccrir e 288
g 115 (00 = SR 289
RS T\ 4T= 0 1 U 292
Flattening Multidimensional Data............cccccvcvirreninininsn s 293
Thursday: Web SCraping .......cccccurerriinnininesisssessse st se st sessesesss e sessessssenens 295
Installing BEAULIfUI SOUP......cccverererrererertr s s s s e sa s e s sae s s e ssesnesassesnesaees 295
Importing BEAULITUI SOUP......ccverererrirere st serse e s s e s sae e s e ssesnesas e snesae s 295
Requesting Page CONtENt .........cccvvevrvrierierisrerere s sesse e sessessessessssessessessssessessesasssssessesaes 296
Parsing the Response with BEAULiful SOUP ......ccoceveververiernrenrersene s seresesse s ssesaesessessesaes 297
RS T 10T [0 0 | 297
DOM TraVEIS@l.....coururreuereseresssssssesesessssssssesessssssssssessssssssssssssssssssssssssssssssnssssssesssssssssssens 299
Friday: Web Site ANIYSIS .......cccererereieririerirenire et se s e e 304
FINAI DESIGN.....ciciiiiecirere e e e e s e e s 304
IMPOrtNgG LIDFArIES ..ccuciveeiecirere st e s p s e 306
Creating the Main LOOP ......cccovivrninncnin s se s s se s se s e st se s ss s 307
Scraping the WED Site .......cccvvviriirrrie s e s s e s snesa s e snesae s 307
RT3 0 T= A L [ O 308
Filtering EIBMENTS.......ccceoe et s s a e s s sa e s n e s s sa e s nesnenan e 309
FIltering WaSTE.........covre et s s s s s s a e s n e s 310
CoUNt WO FIEQUENCY ...cvevererrereererersessessssessessessessssessessessssessessesssssssessessssssssssessesssnsnsesseses 312
Sort Dictionary by Word FIEQUENCY .....cceevrerervereriesesseresessssessessesssssssessessessssessessesssssssessees 313
Displaying the TOP WOId .........ccooereiiniininnenines e s s s sessss s saessesssssaesaessens 313

Xviii



TABLE OF CONTENTS

Graphing the RESUIS .......cvcviererirerere s serse s e s sae s s s sas e s e ssesaesesesnesnessssesnesneses 314

FINAI QUEPUL ....eeeeecee vt sae e s e s se e ae e sae s e sae e e e e eaesae e e e nnennes 315
WEEKIY SUMIMANY ......citiuiiriierinerise sttt st se s et ae e st e e nne e 315
Challenge QUESTION SOIUTION ......ccverererrerere e s s e sa s sae e e e e e naenees 316
WeEEKIY ChallBNQES ......coueereeereeesersesesree s e sse s se s s e e s e e sse e e s e e snssessesesessssensenens 316
Afterword: Post-Course: What to Do NOW?.........ccccnemmsmmmsmmssmssmmssmsmmsssssnssmsnns 319
Back-End Development with PYthon..........ccooiiiiicnncsncse e 319
Full-Stack Development With PYThon.........ccoovvcrvnnnsrrr s seseenens 320
Data Analysis With PYTNON..........cocrirr e 320
Data Science With PYtNON ... s 320
RESOUICES .....vvecsceressssesse et e 320
FINAI MESSAQE.......cceiuiriicircre e s s r s e b e e s e e s be b e nne 323
INA@X.ciieiiiesrimsssasssnsssn s s s ———— 325

Xix



About the Author

Connor P. Milliken Focused on helping others achieve their
goals through education and technology, Connor P. Milliken
brings a wealth of programming and business experience to
his classes.

He graduated with a computer science degree from
Daniel Webster College and is pursuing a master’s in
computer science with a focus in interactive intelligence
from Georgia Tech.

Before becoming an instructor at Coding Temple, he was

designing simulators in the video game industry for several
years. During that time, he took on a vast number of roles
from business to programming that he used to release a total of 11 different titles on PC
and co-created an award-winning football card game called “Masters of the Gridiron.”
Connor has experience in more than seven different languages and three frameworks.
He focuses primarily in web development and data analytics using Python. When this
book was written, he taught for a coding bootcamp in Boston, MA, where students
can learn Python, web development, and data analytics over a 10-week full-time course.
He is now a software engineer at Hubspot, Inc. in Cambridge, MA.
Github: Connor-SM



About the Technical Reviewer

Bharath Thiruveedula currently works for a major telco
service provider. He is core reviewer and key contributor to
various OpenStack/ONAP projects. Bharath is passionate
about open source technologies and is an evangelist who
is focused on making his mark in the Cloud/Container
domains. He has been working on distributed systems and
machine learning for a significant amount of time.

xxiii



Acknowledgments

I would like to thank the following people for their generosity and help:

Jessica Boucher, who has been my rock this whole time. Your love
and support have continued to help me in all my endeavors. I'm
truly blessed to have you in my life.

My family, who have supported and believed in me all my life.
Without your guidance, none of this would be possible. To have
parents and siblings like you all is nothing short of a miracle and I
wouldn’t have it any other way.

Clay and Dee Dreslough, who gave me an opportunity and
mentored me. This book would not be possible without your
guidance over the years. It was at Sports Mogul that I had realized
my passion of computer programming, thanks to you both.

Derek Hawkins, who mentored and taught me a lot about
teaching, programming, Python, and Ping Pong.

Kirsten Arnold, who created all the art within this book. The work
you were able to create from my poor drawing skills was exactly
what I had imagined.

Ripal Patel, who helped with the interview portion of Week
9. Your expertise in the hiring and interview process has been
wonderful for not only me but the students.

My friends, who over the years have been there for me through it
all. Whether it was watching my dog, going on adventures, or just
hanging out... thank you. I will always make the drive for you all.

My coaches, who taught me about perseverance, hard work,
commitment, and teamwork. Whether it was 6 AM practices or
triple sessions in the middle of summer, you've played a big part
in my life and for that I'm grateful.



ACKNOWLEDGMENTS

XxVi

The Coding Temple team, who gave me the opportunity and
entrusted me to educate those wanting to pursue a career in tech.

The Apress team, who have helped me throughout this entire

process with writing, formatting, reviewing, and more.

My students, who helped to show me why teaching is so
rewarding.



CHAPTER 1

Getting Started

Hello there! Welcome to your first step toward becoming a Python developer. Exciting
isn’t it? Whether you're just beginning to learn how to program, or have experience in
other languages, the lessons taught in this book will help to accelerate your goals. As a
Python instructor, I can guarantee you that it's not about where you start, it’s about how
hard you're willing to work.

At the time of writing this book, my daily job is a coding bootcamp instructor where I
teach students how to go from zero programming experience to professional developers
in just ten weeks. This book was designed with the intent to bring a bootcamp-based
approach to text. This book aims to help you learn subjects that are valuable to becoming
a professional developer with Python.

Each subsequent chapter will have an overview and a brief description of what we’ll
cover that week. This week we’ll be covering all the necessary basics to get us jump
started. Following the age old saying, “You must learn to walk before you can run,” we
must understand what our tools are and how to use them before we can begin coding.

Overview

e Understanding why and how this book works

e Installing Python and Anaconda

Understanding how to use these new tools

Understanding how to use the terminal

Writing your first Python program

Without further ado, let’s get started, shall we?

© Connor P. Milliken 2020
C. P. Milliken, Python Projects for Beginners, https://doi.org/10.1007/978-1-4842-5355-7_1
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Monday: Introduction

Almost every programmer remembers that “Aha!” moment, when everything clicked
for them. For me that was when I picked up Python. After years of computer science
education, one of the best methods I found to learn was by building applications and
applying the knowledge you learn. That’s why this book will have you coding along
rather than reading about the theory behind programming. Python makes it simple to
pick up concepts otherwise difficult in other languages. This makes it a great language
for breaking into the development industry!

You may have already noticed that the structure of this book is different than most.
Instead of chapters, we have each topic separated by weeks or days. Notice the current
header for the section. This is part of the bootcamp-based approach, so that you may set
goals for each day. There will be two ways to follow along this book:

1. Over the course of ten weeks
2. Over the course of ten days

If you'd like to follow the 10-week approach, then think of each chapter as a weekly
goal. All chapters are broken up further into daily segments Monday to Friday. The
first four days, Monday through Thursday, will introduce new concepts to understand.
Friday, or better known as Project Day, is where we will create a program together
based on the lessons learned throughout the week. The focus is that you set aside 30-60
minutes each day to complete each daily task.

If you're eager enough to try the bootcamp style, where you learn all the material
in ten days, then think of each chapter as a single day. Granted, you must know that in
order to complete this book in ten days, you will need to dedicate around 8 hours per
day, which is a typical day for coding bootcamp students. In bootcamps (like the one I
taught), we go over several concepts daily, and each subsequent day we reiterate the
topics learned from previous lessons. This helps to accelerate the process of learning
each concept.

What Is Python?

Python is an interpreted, high-level, general-purpose programming language. To
understand what each of these descriptions mean, let’'s make a few comparisons:
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o LowLevel vs. High Level: Refers to whether we program using
instructions and data objects at the level of the machine or whether
we program using more abstract operations that have been provided
by the language designer. Low-level languages (like C, C++) require
you to allocate and manage memory, whereas Python manages
memory for us.

e General Purpose vs. Targeted: Refers to whether the operations of
the programming language are widely applicable or are fine-tuned to
a domain. For example, SQL is a targeted language that is designed
to facilitate extracting information from relational databases, but you
wouldn’t want to use it to build an operating system.

o Interpreted vs. Compiled: Refers to whether the sequence of
instructions written by the programmer, called “source code,” is
executed directly (by an interpreter) or whether it is first converted
(by a compiler) into a sequence of machine-level primitive
operations. Most applications designed with Python are run through

the interpreter, so errors are found at runtime.

Python also emphasizes code readability and uses whitespace to separate snippets of
code. We'll learn more about how whitespace in Python works as we get into our lessons,
but for now just know that Python is a great first language to break into the computer
science industry.

Why Python?

I could go on about why Python is so amazing, but a simple Google search would do
that for me. Python is one of the easier languages to learn. Notice I said “easier” and
not “easy”.. that’s because programming is still difficult, but Python reads closer to

the English language than most other languages. This is one of the benefits of learning
Python, because concepts that you learn from this book are still applicable to other
languages. Python is also one of the most sought-after skills in the technology industry
today, used by companies such as Google, Facebook, IBM, etc. It's been used to build
applications like Instagram, Pinterest, Dropbox, and much more!
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It’s also one of the fastest growing languages in 2019, climbing to the top 3 languages
to learn for the future.! How well does it pay though? According to Indeed.com, the
average salary in 2018 was around $117,000 USD!* That’s a lot of monopoly money!

One of the biggest reasons for learning Python, though, must be the use of the
language itself. It’s used in several different industries: front-end development, back-end
development, full-stack, testing, data analytics, data science, web design, etc., which
makes it a useful language.

Why This Book?

Let’s start with the main reason for wanting to read this book. The material taught
throughout this book has a proven track record. I've personally used this exact
organization approach to help get my students well-paying positions across a variety of
industries. The structure of this curriculum has been repeatedly improved over the years
to stick with current industry trends.

One of the next great strengths of this book vs. its competitors is how the concepts
are taught. I won’t bore you with details; instead we’ll build small- and large-scale
applications together throughout the course of this book. The best way to learn is often
by doing! Especially when it comes to programming, one of the lessons I often tell
students is to just try writing the code, and if it breaks, fix it. You won’t be able to learn if
you don’t try to break things!

Lastly, this book will not only teach you how to program but how to think like a
programmer. At the beginning of each week, I'll challenge you, and by the end of the
lesson, you'll be able to understand the approach you need to take. You can always tell
the difference between those who are only able to program and those that are proven
developers.

Who This Book Is For?

It’s always good to understand what you're getting into before you start reading the book.
To want to read a book, you first must realize if the book itself is designed for you. If you
can answer yes to any of the following questions, then this book is for you:

'www . tiobe.com/tiobe-index/
2www . indeed.com/salaries/Python-Developer-Salaries
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e Do you have experience in other programming languages but want to
pick up a high-level language?

e Have you never programmed before but are eager to learn?

o Did you take computer science courses previously, but they just
didn’t help you learn how to create applications?

¢ Do you want to make a career change?

e Have you tried to learn languages previously but couldn’t because of
the difficulty of the language?

¢ Have you programmed in Python before but want to improve your
abilities and learn new tools?

This book is designed for a wide array of readers, no matter your background. The
real question is on you, “How hard are you willing to work?” The concepts taught in
this book can benefit anyone willing to learn. Even if you've programmed in Python
before, this book can still help you become a stronger developer.

What You’ll Learn

This book was created to be used for bootcamp classes designed in teaching Python.
You can expect to cover necessary information that would be required of you on the job
as a Python developer. These concepts will give you the ability to go forward with your
education in programming. At the end of each chapter, we'll use the concepts covered
to create a variety of real-world applications. After all, we're not just focused on Python
here, we're trying to build you up to become a better developer.

Tomorrow, we’ll find out how to install the necessary software that this book
uses. If you already have Anaconda and Python on your machine, you can skip to
Wednesday'’s lesson.
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Tuesday: Setting Up Anaconda and Python

Today, we're going to get our software setup. Throughout this book we’ll be using a
software platform called Anaconda, an integrated development environment (IDE)
called Jupyter Notebook, and the language of Python itself. This book will strictly
cover Python 3; however, at times you may see me mention subtle differences between
versions 2 and 3. Let’s go ahead and download and install these first, then I'll get into
what each of them are.

Cross-Platform Development

Python runs on all major operating systems, making it a cross-platform language. This
means that you can write code on one operating system and work with someone that
uses a completely different machine than you. If both machines have Python installed,
they should both be able to run the program.

Installing Anaconda and Python for Windows

Most OS X and Linux operating systems already come with Python installed; however,
you still need to download Anaconda. For Windows users, Python usually isn’t included,
but it gets installed with Anaconda. Use the following steps to install Anaconda properly:

1. Open your browser and type www.anaconda.com/distribution/.

2. Click the download button in the header (see Figure 1-1).

Anaconda Distribution

The World's Most Popular Python/R Data Science Platform

Downiload

Figure 1-1. Anaconda Download Page

3. Once you are on the next page, make sure you select the proper
operating system on the header at the top. Click that button
(see Figure 1-2).


http://www.anaconda.com/distribution/
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== Windows ‘ ‘ macOS | (} Linux
Figure 1-2. Selecting an operating system

4. Next, click the download button for the Python 3.7 (or greater)
section (see Figure 1-3).

Python 3.7 version

- )

64-Bit Graphical Installer (614.3 MB)
32-Bit Graphical Installer (509.7 MB )

Figure 1-3. Downloading Python 3.x version

5. This step is strictly for Windows users... Once the installer fully
downloads, go ahead and run it. Use all defaults except for one
option. When you get to the page in Figure 1-4, make sure you
click the “add to path” option. This will let us access Anaconda

through our terminal.

2 Anaconda3 2018.12 (64-bit) Setup = X

% )ANACONDA Customize how Anaconda integrates with Windows

Advanced Options

= [ Add Anaconda to my PATH environment variable
Mot recommended. Instead, open Anaconda with the Windows Start
menu and select "Anaconda (64-bit)". This "add to PATH" option makes
Anaconda get found before previously nstalled software, but may
cause problems requirng you to uninstall and renstall Anaconda.

EARegister Anaconda as my default Python 3.7

This wil allow other programs, such as Python Tools for Visual Studio
PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.7 on the system.

T e

Figure 1-4. Add to Path
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6. For all options (besides step 5 for Windows users), use default
settings. Then go ahead and click the “Install” button and let
Anaconda finish installing.

What Is Anaconda?

Anaconda is a Python and R distribution software. It aims to provide everything you
need for Python “out of the box.” Its primary use is for data analytics and data science;
however, it’s a superb tool for learning as well. Upon downloading, it includes

e The core Python language and libraries
e Jupyter Notebook
e Anaconda’s own package manager

These are just a few features out of the many that Anaconda comes with; however,
these are the ones we’ll be using throughout the book. The first feature in this list is the
Python language and included packages that Python has access to. Libraries are pre-
written code by another developer that you can use for your own benefit. The second
feature is talked about in the next section. Lastly, Anaconda has a way of managing
environments for us. This is a complex topic that we'll get into in later weeks.

What Is Jupyter Notebook?

It is an open-source integrated development environment (IDE) that allows you

to create and share documents that contain live code, equations, visualizations, and
narrative text. For us, it’s essentially our notebook, where we will code along together. If
you're not familiar with IDEs, they are simply a tool for developers to code in. Think of
them as a canvas for artists. It also allows you to write snippets of code without needing
to know a lot about Python. We’ll get more into Jupyter Notebook for Thursday’s lesson.

In today’s lesson, we installed Anaconda, Python, and Jupyter Notebook. Tomorrow,
we’ll learn why and how to use the terminal.
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Wednesday: How to Use the Terminal

Depending on your operating system, you're going to be using the Command Prompt
(Windows) or the Terminal (Linux and OS X). From this point forward, I'm going to
refer to it as the “terminal,” so just keep that in mind if you're on Windows. The terminal
is a tool for users to be able to issue commands to the computer through basic text. For
most of this book, we will use the terminal to either test our Python code or run Jupyter
Notebook. Today we’ll be learning basic commands and how to use the Python shell. To
get started, let’s open the terminal. As each operating system will look different, terminal
sessions will be defined in code by the “$”. Any text you see after that symbol will be what
you need to write into the terminal yourself.

Changing Directories

While inside the terminal, you'll often want to move around from folder to folder. This
gives you the power to navigate around your computer. It's important to understand how
to do this, as it’s always going to be what we do to start up Jupyter Notebook. In order to
change directories, you need to type in “cd” followed by the folder name you wish to go to.

$ cd desktop

If you need to go backward, out of a folder, then you’ll want to use two dots (“..”):

$ cd ..

Often, throughout this book, you'll need to traverse through several directories to
get into a project folder. When you use the “cd” command, you can go as far forward or
backward as you select, you just need to specify the correct path to the folder you wish to
go to. Take the following code, for instance...

$ cd desktop/../desktop

We're going into the desktop directory, but then going back out, only to go back into
it. There’s nothing wrong with this; however, this is just an example that the computer will
follow the path that you specify. Normally we would just cd into the desktop and be done.
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Checking the Directory

To check the directory that you're currently in, just look to the left of where you can write
these lines of text. For Windows users, the directory you're currently in will be the ending
URL that you're on, as marked in bold as follows:

C:\Users\name\desktop>

The last folder name is the “desktop,” which means that I'm currently in the directory
for my desktop. If I were to create any files or folders, they would be created directly on
there. To check which directory you're in for Linux, it will be the name just to the left of
the “$”:

user@user:~/Desktop$
For OS X users, it'll be to the left of your username (who you're logged in as):

User-Macbook-Pro:Desktop Name$

Making Directories

Though it’s certainly okay to go into your file explorer, right-click, and select “create new
folder,” it’s good to know how to create a new folder through the terminal session itself.
Make sure that you're in the “desktop” directory that we “cd” into previously. Then write
the following line:

$ mkdir python_bootcamp

This will create a new folder called “python_bootcamp” on your desktop. We'll be
using this folder from here on out to store our lessons so that we stay organized.

Creating Files

Again, it’s easier to create files by going into your file explorer. However, sometimes we
need to create files in terminal depending on the file type. Before we create a new file,
however, let’s “cd” into our “python_bootcamp” folder that we created:

$ cd python bootcamp

10
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Now, for Windows users, we’'ll need to type the following:

$ echo.>example.txt

Or if you're on Linux/0SX:

$ touch example.txt

You should now be able to see the sample.txt file in file explorer.

Note If you don’t see the “.ixt” extension, it’s because you don’t have
“extensions” checked in your preferences within file explorer.

Checking a Version Number

The terminal is always a great way to check version numbers of certain software that we
download. Since we already downloaded and installed Python, let’s run the following
code:

$ python --version

Clearing the Terminal OQutput

Sometimes the terminal gets full of useless output or just becomes tough to read. When
you want to clear the output, you need to write the following line (for Windows):

$ cls

For Linux/OSX users, you'll need to type in the following:

$ clear

11
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