]
LEARN TO CODE
BY SOLVING
PROBLEMS

ebookbig.com

=]
=’

[=]







About the Author

Dr. Daniel Zingaro is an associate teaching professor of computer science
and award-winning teacher at the University of Toronto. His main area of
research is computer science education, where he studies how students learn
(and sometimes don’t learn) computer science material. He is the author

of Algorithmic Thinking (No Starch Press, 2021), a book that helps learners
understand and use algorithms and data structures.

About the Technical Reviewer

Luke Sawczak is a frequent freelance editor and hobby programmer; his
favorite projects include a prose-to-poetry converter, a visual aid for cut-
ting the right number of slices of cake, and a version of Boggle that uses
numbers made for math tutors. He currently teaches French and English
on the outskirts of Toronto. He also writes poetry and composes for the
piano, which he would do for a living if he could. He can be found online
at hitps.//sawczak.com/ .


https://sawczak.com/




BRIEF CONTENTS

Acknowledgments . ... . . xix
INrodUCHON . ... Xxi
Chapter 1: Getting Starfed .. ... ... 1
Chapter 2: Making Decisions . ... .....oot it 25
Chapter 3: Repeating Code: Definite Loops . ..........oiiiiiiiii i 47
Chapter 4: Repeating Code: Indefinite Loops .. ... 69
Chapter 5: Organizing Values Using Lists . .........oooiiii i 101
Chapter 6: Designing Programs with Functions................ .. ... ... i 137
Chapter 7: Reading and Writing Files ...... ... ... .. 171
Chapter 8: Organizing Values Using Sets and Dictionaries ............................. 203
Chapter 9: Designing Algorithms with Complete Search ............ ... ... ... ....... 237
Chapter 10: Big O and Program Efficiency . ... ... 265
AREIWOTd . o 295
Appendix: Problem Credits . ........ ... 297






CONTENTS IN DETAIL

ACKNOWLEDGMENTS xix
INTRODUCTION XXi
ONliNE RESOUICES . . . et e ettt e e e XXii
Who This Book Is FOr .. ... eu e Xxii
Why Learn Python . ... ... e xxii
Installing Python . .. ..o e xxiii
WINOWS ettt e e e e xxiii
MACOS xxiii
LiNUX. e Xxiii
How to Read This Book ......couiut i e XXiv
Using Programming Judges . . .« ..o vt et Xxiv
Making Your Programming Judge Accounts ..........oiuiiiiiiii i XXV
The DMOJ JUdge . . e v et XXVi
The TIMUs JUdge .« .o ettt xxvi
The USACO JUdge . ..o vee ettt e e xxvi
About This Book . ... oou e XXVii
1
GETTING STARTED 1
What We'll BE DOiNg . . v v ettt et e e e e e e 1
The Python Shell . . ... o 2
WINAOWS .« ettt et e e e 3
MACOS L 4
LiNUX. e 4
Problem #1: Word Count......oviiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinenens 5
The Challenge . ... 5
3T T 5
OUIPUL e e 5
)£ Te T3 PP 6
Representing Strings . .« ..ouven e e 6
StriNG OPerators . .. ...t e 7
String Methods ..o oo 8
Integer and Floating-Point Numbers ....... ... 9
Variables . ... o 11
Assignment Statement .. ... 11
Changing Variable Values ... 13

Counting the Words Using a Variable ......... ..., 14



Reading INPuUt . ..ot 15

Wrriting OUIpUL . oo 15
Solving the Problem: A Complete Python Program ..., 16
Launching a Text Editor . ... ovin i 16
The Program . ...ttt et 17
Running the Program ... ..ot i 17
Submitting to the Judge ... ..ot 18
Problem #2: Cone Volume ........oovviuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnennes 18
The Challenge . ... 19
3T T 19
OUIPUL e et e 19
More Math in Python ... 19
Accessing Pi. ..o 19
Exponents . ... 19
Converting Between Strings and Infegers. .. ......ovuiiinii i 20
Solving the Problem ... ... o 22
SUMMAIY © e 23
Chapter EXErCises .. ... vute ettt ettt et e e 23
NOtES e e 24
2
MAKING DECISIONS 25
Problem #3: Winning Team . .....cuviiiiiiiiiiieniiiiiiiiiieiiieeneirenencnnes 25
The Challenge . ....ooiii e 26
3T T 26
OUIPUL et e 26
Conditional EXeCUlION . ..o\ ettt e e e 26
The Boolean Type .. ...ttt e e e e 27
Relational Operators. . ......c.eu et 28
The if Statement .. .ot 30
if by Itself .. 31
ifwith elif ... 32
ifwith else ... o 33
Solving the Problem ... ..o o 35
Problem #4: Telemarketers ........ccoviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii i 37
The Challenge . ......oie i e 37
UL . e 37
OUIPUL et e 38
Boolean Operators . ........o. ettt e 38
OF OPEIAIOT « . e ettt e ettt e e 38
AN OPEIaIOr .ttt ettt ettt e e e e e 39
(1o IO o1 o o 40
Solving the Problem ... .. . 41
COMMENTS ettt e e e 42

Input and Output Redirection ........vu it 43



SUMMAIY © e 45

Chapter EXErCises .. ... vu ettt et e e e e e e 45
NOtES ot e 45
3
REPEATING CODE: DEFINITE LOOPS 47
Problem #5: Three CUPs . ..o e ottt ittt ittt i i i innenens 47
The Challenge . ... 48
3T T 48
OUIPUL e et e 48
WHhHY LOOPS2 . ..ttt e e e e 48
FOr LOOPS v ettt 49
NESHNG - e e ettt e e 51
Solving the Problem ... ... oo 54
Problem #6: Occupied SPaces. ... .ooiiiiiiniiii ittt 56
The Challenge .. ..o e e 56
UL . e 56
OUIPUL e e 56
A New Kind of Loop . ..o vttt e 56
T =5 Te S 57
Range for loops . . ... 59
Range for Loops Through Indices . ... ..ot 61
Solving the Problem ... ..o 62
Problem #7: Data Plan .......ocvvuiiiiiiiiiiiiiii ittt ciiii i 63
The Challenge . ......oiii e 63
UL . e 63
U DU - e ettt e 64
Looping to Read INput. .. ..o 64
Solving the Problem . ... 64
SUMMGAIY ottt ettt et e e e ettt e e e e e e e e e 66
Chapter EXEICISEs ... vttt ettt et e et e et et e e e 67
I 1= PP 67
4
REPEATING CODE: INDEFINITE LOOPS 69
Problem #8: Slot Machines ..........cooiviiiiiiiiiiiiiiiiiiiiiiiiiiiiineenne. 69
The Challenge . ... 70
UL . e 70
OUIUL e et e 70
EXPloring @ Test Case . .. v vttt et e e e e e et 70
A Limitation of for loops ... ..o v e 72
While [00ps ..o 73
Using while [oops .. ..o o 73
Nesting Loops in Loops ......ovvuiuiiii 77

Adding Boolean Operators ............oeeeeeueininin i eiiiaieaaenn. 78



Solving the Problem ... .. . 79

The Mod Operafor ... ...ttt e e e 82
Y 1T T PP 84
Problem #9: Song Playlist ........covtiuiiiiiiiiiiiiiiiiiiiirnineenrneensneanses 86
The Challenge . ......oii e 86
INPUL . 86
OUIPUL et e 87
SHING SHCING .« ettt 87
Solving the Problem . ... o 90
Problem #10: Secret Sentence ........vviiiiiiiiiiiiiiiiiiiiiiiiiiiieiieienennns 91
The Challenge . ... 91
T« 92
OUIPUL et e 92
Another Limitation of for loops . ... ... 92
while Loops Through Indices .. .....ooiuiun i e 93
Solving the Problem ... ... o 95
break and continue . ... ..ot 96
Break 96
CONTINUE .ttt ettt ettt 98
SUMMGAIY e ettt ettt et e e e et et et e e e e e e e e e 99
Chapter EXErCiSes ... v vttt ettt e e e e et e e e e 99
N1 1= P 100
3
ORGANIZING VALUES USING LISTS 101
Problem #11: Village Neighborhood ................cooooiiiiiiiiiiiiiiiiii 101
The Challenge . ... 102
UL . e 102
OUIPUL e 102
WY LiStS Lottt e e e e e 102
T 103
List Mutability . ..o e 106
Learning About Methods ... ot 108
List Methods .. ..o 110
Adding to a List. ..ot 11
Sorting @ List < ..ot e 112
Removing Values from aList..... ..o 112
Solving the Problem ... ... 114
Avoiding Code Duplication: Two More Solutions ........ ..o, 116
Using a Huge Size . ... 116
Building a List of Sizes ... ..vuneri et 17
Problem #12: School Trip.....vviuiii ittt ittt i e it ei e 118
The Challenge .. ... e 118
UL . e 119
OUIPUL e e 119






























































































































