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Introduction

We use computers to accomplish tasks
and to solve problems.

For example, perhaps you’ve used a
word processor to write an essay or
letter.

Perhaps you’ve used a spreadsheet

program to organize your finances.

Perhaps you’ve used an image editor to
touch up a picture.
It’s hard to imagine doing these things

these days without a computer.

We get a lot of mileage out of our word
processors and spreadsheet programs

and image editors.

Those programs are written as general-
purpose tools to accomplish a wide
variety of tasks.

Ultimately, though, they’re programs
written by others, not by us.

What do we do when an off-the-shelf
program doesn’t quite do what we
need?

In this book, our goal is to learn how to

take control of our computer by going

Bcerynenune

KoMnproTepbl UCTIONB3YIOTCS 711 BBIITOTHEHUS
3a/lay ¥ peleHus mpoosem.

Hampumep, BO3MOXHO, BBl HCIOJb30BAIU
TEKCTOBBIM PENAKTOP U1l HAIIMCAHUS ACCE WU
MMChbMA.

B03MOXHO, Bbl HCIOJIB30BAIM MPOrpPAMMY IS
paboOTBl C AJIEKTPOHHBIMHU TaOIUIIAMHU, YTOOBI
CUCTEMaTU3HPOBATh CBOU (DMHAHCHI.
Bo3MoOxHO, BBl HCHOIB30BAM TpaduaecKuit
PEAAKTOp, YTOOBI OTPETAKTUPOBATH KAPTUHKY.
B Hamm 1HM TpyJOHO MPEACTaBUTh, KaK MOYKHO
3aHUMAaTbCS MOJOOHBIMU BEIllaMU oe3
KOMIIBIOTEPA.

TexcToBbIl pegakTop, MPOrpaMMsl JjIsi padoThI ¢
ANIEKTPOHHBIMU Ta0NMIIAMU U TpapUUYECKUX

PEIAKTOPOB OYEHB IMOJIE3HbI B TOBCEIHEBHOM

KU3HU.
JlanHb1E IIPOTPaMMBbI HaITMCAHBI Kak
MHCTPYMEHTBHl ~ OOILEro  Ha3HAueHUs  JUId

BBIITOJIHCHHUA HIMPOKOI'O CIICKTpaA 3a/1a4.

B xoHeuHoM CUCTC, OAHAKO, JaHHBIC ITPOI'PaMMBbI
HaIlMCaHbl IPYTUMH CIICHUATINCTAMU, A HC HAMMU.
Yrto MBI AcIacM, KOrJa roroBas mporpamMma HC

COOTBCTCTBYCT HAIIIUM O}KI/I,ZIaHI/I}IM?

B nmanHOM KHUre OCHOBHOM IIEJBIO SBIISETCS
HAYUYUTHCA YINPABJIATH HAIIAM KOMIIBIOTEPOM,

BbBIXOJISI 34 PaMKHW TOI0, 4TO MOXCT CHACIAThb



beyond what can be done by an end

user using preexisting programs.

We’re going to write our own
programs.
We won’t write a word processor or a

spreadsheet or an image editor.

Those are huge tasks that, fortunately,
people have already done.

Rather, we’re going to learn how to
write  small programs to solve
problems that we otherwise wouldn’t
be able to solve,

learn to

| want to help you

communicate instructions to a
computer; these instructions will tell
the computer how to carry out your
plan for solving a problem.

To give instructions to a computer, we
write code in a programming language.
A programming language specifies the
rules for the code we write and dictates
what the computer does in response to
that code.

We’re going to learn to program in the
Python programming language.
That’s a concrete skill that you’ll take
away from this book, one that you can

put on your résume.

KOHEUHBIM MOJb30BAaTEIb C IIOMOIIIBIO  YIKC

CYIIECTBYIOIIUX MTPOTPAMM.

Mgl coOupaemcsi mucath Halll COOCTBEHHBIE
IPOTPaMMBI.

Mpr He Oyaem muUcaTh TEKCTOBBIM PEIAKTOP,
ANEKTPOHHYIO TaOnuily Wid Tpaduueckuit
penaKkTop.

JlaHHbIe TIOOANBHBIE 337a4M, K CUACTBIO, YXKe
pEILIeHBI.

Ckopee Bcero, Mbl cOOHMpaeMcCsi Hay4UThCA
MrcaTh HEOOMBINHME MPOTPAMMBI TSI PEIICHHS
po0JIeM, KOTOpPhIE MbI Obl HE CMOIJIM PEIINThH
MPU UX OTCYTCTBHH.

S Xody TmoOMOYbL BaM HAy4YUTHCS JaBaTh
WHCTPYKIUN KOMIIBIOTEPY; JaHHBIE HHCTPYKITUH
MOJICKAXYT KOMIIBIOTEPY, KakuM o0Opa3om,
COTJIACHO HAaMEYEHHOMY IUIaHy, PEUIUTh Bally
npoodJiemy.

UYtoObl NaBaTh MHCTPYKIMH KOMIIBIOTEPY, MBI
MUIIEM KOJ Ha SI3bIKE TPOrPaMMHUPOBAHHS.
S3BIK TpOrpaMMUPOBAHKS ONPEIEIISET MpaBHiia

JJIA KoJa, KOTOpLIfI MBI IMMIICM, U AUKTYCT, YTO

KOMIIBIOTCPD OCJIACT B OTBCT HA ,Z[aHHLIﬁ KOZ.

Mpsl cobupaeMcs HaydyUThCsl IPOrPaMMHUPOBATH
Ha sI3bIKE TTporpammupoBanus Python.

JIaHHBIM KOHKPETHBIA HAaBBbIK, KOTOPBIA BBl
oOpeTeTe Mocie MPOYTEHUS JAaHHON KHUTH U

KOTOPBIM CMO>KETE yKa3aTb B CBOEM PE3IOME.
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More than Python, though, you’ll learn
the type of thinking required to solve
problems using a computer.

Programming languages come and go.

The way that we solve problems does
not.

| hope that this book helps you on your
way from end user to programmer and
that you have fun exploring what’s

possible.

Online Resources

Supplementary resources for the book,
including downloadable code and
additional exercises, are available at
https://nostarch.com/learn-code-
solving-problems/

Who This Book Is For

This book is for anyone who wants to
learn how to write computer programs
to solve problems.

| have three particular types of people
in mind.

First, you may have heard about the
Python programming language and
want to learn how to write code in

Python.

Opnnako, mommmo Python, BBl u3yuuTe THI

MBIIIJICHUS, HEOOXOJAUMBIA JUISI  PEIICHUS
poOJIeM IIPU MOMOIIH KOMIIBIOTEPA.

S3bIKM  MPOrpaMMHUPOBAHUS TMOSIBISIOTCS U
UCYE3AlOT.

OnHako, Mpo0OJIeMbI OCTAOTCH.

Sl HazeroCh, UTO TaHHAsE KHUTA IIOMOKET BaM Ha
BAalllEM IyTH OT KOHEYHOI'O IOJIb30BATENS K
MNPOrpaMMHUCTY U YTO  Bbl  IOJYyYHUTE
YIAOBOJIbCTBUE, UCCIIENYSI IPENOCTABIIIEMBIE BAM
BO3MOXHOCTH.

OnnaiiH-pecypchl

JIOnIOTHUTEIBHBIE PECYPCHI JUIsl KHUTH, BKIIFOYas
3arpyKaembli

KO )51 JOITOJIHUTCJIBHBIC

YIIPaXKHEHUS], JOCTYTIHBI 1o

anpecy
https://nostarch.com/learn-code-solving-
problems/

JJ1st KoTo TpeTHa3HavYeHA TaHHAs KHUTA?
JlanHast kHUra OyAeT mojie3Ha BCEM, KTO XOYeT
HAay4HUTbhCs IHMCAaTh KOMIBIOTECPHBIC MPOrpaMMbI

IUJT pEIICHUS ONPEACICHHBIX 3a/1a4.

51 umero B BUly TPU KOHKPETHBIX THIIA JIFOJIEH.

Bo-niepBbIX, BO3MOXHO, BBl CIBIIIAIA O SI3bIKE
nporpamMmupoBanus Python u xoTure HayuuThCS

nucath ko Ha Python.



I’ll explain in the next section why
Python is a great choice as a first

programming language to learn.

You’ll learn a lot about Python in this
book, and you’ll be in a position to
read more advanced books on Python
if that’s your next step.

Second, if you haven’t heard of Python
or just want to learn what
programming is all about, don’t worry:
this book is for you, too!

This book will teach you how to think
about programming.

Programmers have particular ways of
breaking down problems into
manageable pieces and expressing
solutions to those pieces in code.

At this level, it doesn’t matter what
programming language is being used,
because the way that programmers
think is not tied to a particular
language.

Finally, you may be interested in
learning some other programming
language such as C++, Java, Go, or
Rust.

Much of what you learn as a byproduct

of learning Python will be useful when

B crnenyromem pasnene s 0OBSACHIO, MOYEMY
Python mpeacrapiseT co00# OTIHYHBIN BHIOOP B
KauecTBE MEpPBOro s3bIKa MPOTrpaMMHUPOBAHUS
TJISL U3YYCHHSI.

W3 nanHOW KHHUTH Bbl MHOTOE y3Haere o Python
U CMOXETe 4YHMTaTh Ooyiee MPOJABUHYTHIC KHUTH
no Python, ecim pemmre mepeiith  Ha
CIEAYIOIIUN yPOBEHB.

Bo-BTOpBIX, €cnu Bbl HUKOT/IA HE CIBIIIATH O
Python wimm npocto xotuTe y3HATH, YTO TaKOE
IpOrpaMMHUpPOBAHKE, HE BOJHYWTECh: JaHHAs
KHHTa TOXeE IS Bac!

JlaHHasi KHMra HAy4YUT Bac MOHMMATh MPOIECC
IpOrpaMMHUPOBaHMUSI.

Y  nOporpaMMHCTOB €CThb 0COObIe CIOCOObI
JAEeNUTh TPOOJEeMbl Ha YIpaBISEMble YacTU U
MPEJICTABIIATh PEIICHHs] TaHHBIX YacTell B BUC
KOJa.

Ha nanHOM ypoBHE HE MMEET 3HAUYECHUS, KAKOU
A3bIK  MPOTPAMMHUPOBAHUS  HCIHOJB3YeTCH,
NOTOMY YTO MBIIUIEHUE MPOrPaMMUCTOB He

IIPUBA3aHO K OIIPCACIICHHOMY A3BIKY.

HaKOHel_I, BaM MOJKET OBITh HHTCPCCHO U3YUUTH

KaKoH-HUOY b IPyrou SI3BIK

nporpamMmmupoBaHusi, Takoi kak C++, Java, Go
unu Rust.

MHoroe n3 TOrO, qTo BbI Y3HACTC

JOMOHUTENBHO, MOMHMO wu3ydeHus Python,



you study those other programming
languages.
Plus, Python is certainly worth

learning in its own right. Let’s turn to
why next.

Why Learn Python?

Years of teaching introductory
programming have demonstrated to
me that Python is a great choice for a
first programming language.
Compared to other languages, Python
code is often more structured and
readable.

Once you get used to it, you might
agree that parts of it almost read like

English!

Python also comes with many features

that are not available in other
languages, including powerful tools to
manipulate and store data.

We’ll use many of these features
throughout the book.

Not only is Python an excellent
teaching language, but it’s also one of
the most in-demand programming

languages in the world.

Oyner MOJIE3HO npu WU3YYEHUHN
BBITIETIEPEUN CIICHHBIX TPYTUX SI3BIKOB
IPOrPaMMHPOBAHUS.

Kpome Toro, Python, 0e3ycinoBHO, crout

u3yuatb cam mo cebe. [laBaiite mepeiiaem K
CJIEIYIOLEMY BOMPOCY «C KAKOU LIENTBIOY.
3auem uzyuath Python?

["onbr npenojgaBaHus BBOJIHOTO
POrpaMMHUPOBaHUS TIOKa3aau MHe, uro Python -
OTJIMYHBIA  BBIOOp I  MEPBOrO  SI3bIKA
MPOrpaMMHUPOBAHUS.

Ilo cpaBHEHHMIO C JPYTMMH SI3bIKAMH KOJ Ha
Python wacro OGojee CTpyKTYypUpOBaH W
y10004YUTaEM.
Kak TONBKO BBI

IIPUBBIKHETEC K HEMY, BbI

b

BO3MOHO, COIIaCUTCChb, 4YTO HCKOTOPLIC €TI0

YacTH YWTAIOTCA TMOYTH KAk TEKCT Ha
aHTJIMHACKOM s3bIKe!

Python takke oGmagaer MHOTUME (QYHKIUSMHU,
HEJOCTYNHBIMU Ha JPYIHX S3bIKaX, BKIIOYas

MOIIIHBIE /TSI 00pa0OTKU U XpaHEHUS JTaHHBIX)

Mpbil OyzneM HUCIONb30BaTh MHOTHE U3 JAHHBIX
(GyHKITUH HA IPOTSHYKEHUU BCEH KHUTH.

Python He TOJIBKO SIBJISETCS OTJIMYHBIM SI3BIKOM
oOyyeHus, HO W  OJHMUM M3  CaMbIX
BOCTPEOOBAHHBIX SI3BIKOB MPOTPAMMHUPOBAHUS B

MUpE.



Programmers use it to write web

applications, games, visualizations,

machine learning software, and more.

There we have it: a language well-
suited for teaching that also carries a
professional advantage for you.

I can’t ask for any more than that!
Installing Python

Before we can program in Python, we
need to install it.

Let’s do that now.

Python 3 was a major evolution from
Python 2, but Python continues to
change even within version 3.

The first version of Python 3 was
Python 3.0.

Then Python 3.1 was released, then
Python 3.2, and so on.

At the time of writing, the latest
version of Python 3 is Python 3.9.
Versions as old as Python 3.6 will
suffice for this book, but | encourage
you to install and work with the latest
version of Python.

Follow these steps for your operating

system to install Python.

Windows

[IporpaMMHUCTBI ~ HCHOJNB3YKOT  €r0 TUISL
HalMCaHUs BEO-TIPUIIOKECHHUIH, urp,
BU3yaIM3alliii, TPOrpaMMHOr0 oOecTeueHus

JJIs1 MAllIMHHOT'O 06y‘{€HI/I$I U MHOT'OI'O ApPYroro.

Ntak, 4Tto MBI HUMEEM: $3bIK, XOPOIIO
MOXOIAIINM JJ1s1 00yUeHUsI, TPEAOCTABIISIOIIHNI
BaM NpodeccuoHaIbHbIe TPEUMYIIIECTBA.
Boubiero cioxHo J1ake mpeacTaBuTh!
Ycranoska Python

[Ipexxne yem MBI CMOXKEM MTPOrpaMMUPOBATH Ha
Python, Ham HY»XHO yCTaHOBHUTb €TO.

JlaBaiiTe cienaem 3TO cerdac.

Python 3 ObuT 3HAYKTENBHO YCOBEPIICHCTBOBAH
mo cpaBHenuto ¢ Python 2, nHo Python
MPOJOJKAET MEHSITHCS JIa’KE€ B BEPCUM 3.

[Teproii Bepcueit Python 3 6s11 Python 3.0.

3arem ObL1 BeITyHieH Python 3.1, 3atrem Python
3.2 u Tak naiee.

Ha moMeHT HammcaHus TOCIEAHEW BEPCUEH
Python 3 sBnsiercs Python 3.9.

JIns naHHOW KHUTH OyJeT JOCTaTOYHO TaKHX
cTapbix Bepcuii, kak Python 3.6, HO s+
PEKOMEHAYI0 YCTAHOBUTH MOCJIEIHIOI0 BEPCHUIO
Python u paGotaTh ¢ Heid.

Beimonmaure  cimenyromme  ACHCTBUS IS
ycraHoBku Python B Bamieid oneparmoHHON
CUCTEME.

Onepanuonnas cucrema Windows



Windows doesn’t come with Python

by default.
To install it, go to https:/
www.python.org/ and click

Downloads.

This should offer you the option of
downloading the latest version of
Python for Windows.

Click the link to download Python and
then run the installer.

On one of the first screens in the
installation process, click either Add
Python 3.9 to PATH or Add Python to
environment variables; this makes
running Python much easier.

(If upgrading Python, you may need to
click “Customize installation” to find
this option.)

macOS

macOS doesn’t come with Python 3 by
default.

To install it, go to https:/
www.python.org/ and click

Downloads.

This should offer you the option of
downloading the latest version of
Python for macOS.

Click the link to download Python and

then run the installer.

Windows mo ymon4aHWIO HE IMOCTaBISIETCS C
Python.

YToOBl yCTAHOBUTH €ro, MEePEeUIUTe MO CCHUIKE
https:// www.python.org/ u HaxmMuTEe KHOIKY
«3arpy3Km».
Jlamee B JOUAJOTOBBIM OKHE BaMm  Oyzer
MPEIJIOKEHO 3arpy3uTh TOCIEIHIO BEPCHIO
Python mis Windows.

HaxxmuTte Ha cchUIKy, 9TOOBI 3arpy3uTh Python,
a 3aTeM 3aIyCTUTE MPOrpaMMy yCTaHOBKH.

Ha omHoM W3 mepBBIX JKpaHOB B TMpOIECCe
YCTaHOBKH HaxxmuTe 00 «JloOGaButh Python
3.9 B JAUPEKTOPUIO», mbo «/loGaBUTH»
Python BeIOpaHHYI0 BamMH JIMPEKTOPHIO; 3TO
3HAYMTENIBHO YIpoIaeT 3amyck Python.

(ITpu  obHoBeHun  Python

BaM MOXKET

noTpeboBaThCs HaXaTh «Hactpouts
YCTaHOBKY», YTOOBI HANTH TaHHYIO OMIIHIO. )
Omnepannonnas cucrema macOS

macOS 1o yYMOJYaHHWIO HE TMOCTaBISETCA C
Python 3.

UYToOBl yCTAaHOBHUTH €r0, MEPEeUUTE MO CCHUIKE
https:// www.python.org/ u HaxmMuTe KHOIKY
«3arpy3Km».

[TosiBnsieTcs UanoroBoe OKHO ¢ BO3MOXKHOCTBIO
3arpy3uTh MOCIIEAHIOK Bepcuto Python s mac
OsS.

Haxxmute Ha cchUIKy, 9TOOBI 3arpy3uTh Python,

a 3aTeM 3aIyCTUTE IPOrpaMMy YCTAaHOBKH.



Linux

Linux comes with Python 3, but it may
be an older version of Python 3.
Installation instructions will vary
depending on which Linux distribution
you’re using, but you should be able to
install the newest version of Python

using your favorite package manager.

How to Read This Book.

Reading this book from cover to cover
in one sitting is likely to teach you very
little.

It would be like trying to learn piano
by inviting someone into your house to
play piano for a few hours and then
kicking them out, lowering the lights,
and serenading.

That’s not how a practice-based skill is
learned.

Here is my advice for making your
way through the book:

Space out your work.

Massing your practice into a small
number of sessions is far less effective

than spacing your practice out.

When you feel tired, take a break.

OmnepanonHas cuctema Linux

Linux mocrasisiercs ¢ Python 3, Ho 3To MoXkeT
ObITH O0JIee cTapas Bepcus Python 3.
MHCTPYKIINY 110 YCTAHOBKE OYIyT OTIMYATHCS B
3aBUCUMOCTH OT TOr0, Kakod JUCTpUOyTHB
Linux BBl HCMONB3yeTe, HO BBl JOJKHBI UMETh
BO3MOYKHOCTh YCTAHOBUTH HOBEHIIIYIO BEPCHIO
Python ¢ momompio Bamero  JaOOUMOTO
MEHEJ[Kepa PaCIaKOBKH.

Kak untarh nanHyo KHUTY?

[IpouTeHne NaHHOW KHUTH IOJHOCTBIO 33 OJWH

pa3, CKOpEC BCCTo, MaJIO YCMY BaC HAY4YHUT.

D10 ObUIO OBl MOXO0XKE Ha MONBITKY HAYYUTHCS
Urpath Ha (opTenuaHo, NMPUTIACHUB KOTO-TO B
CBOH JIOM mowrpaTh Ha (POpPTENUAaHO B TCUCHUE
HECKOJILKMX YacoB, a 3aTeM, KOTJa OH YWIET,
MPUTIYIIATH CBET M UCIIOTHUTH CEPEHATY.
[IpakTUKO-OpHEHTHPOBAHHOE oOydJeHwme
MIPOUCXOJNUT HE TAKUM 00Pa3oM.

Moi1 coBeT 1O MNPOYTEHHIO JAHHOM KHHUTH
3aKJTI0YAETCS B CIEAYIOMIEM:

Boinenure mecto a1t cBoer paboThI.

JIeJIeHNE MPAKTUYECKUX 3aHATUNA HA HEOOJbIIOE
KOJIMYECTBO CEaHCOB ropasjio MeHee
s dexTBHO, YeM pazjelieHHue uX Ha Oosee
JUTATEITbHBIE TIEPUOIBI.

Korga BBl MOYYBCTBYETE YCTalIOCTh, CHETANTE

NEepEPBHIB.



No one can tell you how much time to

work before taking a break.

No one can tell you how long it should

take you to finish the book.

It’s up to your own mind and body.

Pause to test your understanding.

Reading about something can give us
the illusion that we understand it better
than we do.

Applying the material forces what we
know and what we think we know into
alignment.

For that reason, at key points in each
chapter, I’ve included multiple-choice
“concept check” questions that ask you

to make a prediction.

Take these seriously!

Read each question and commit to a
response without checking anything
using your computer.

Then, read my answer and
explanation.

This is an opportunity to confirm that

you’re on the right track.

HukTo He MOXKET cka3aTh BaM, CKOJIbKO BPEMEHU
HY)KHO TIOpa0oTaTh, TMpEXKAE 4YeM CleaTh
MEepEPHIB.

HuxkTo HE MOXKET cKa3aTh BaM, CKOJIbKO BpEMEHU
BaM MOTpeOyeTcsi, 4TOOBbl JOYMTATh JaHHYIO
KHUTY JIO KOHIIA.

DOTO 3aBUCUT OT BallUX YMCTBEHHBIX W
(U3UIECKUX BO3MOKHOCTEH.

Cnemnaiite may3y, 4TOObI POBEPUTH YCBOCHHBIN
MaTepuall.

UrteHue 0 4YeM-TO MOXKET CO3/1aThb Yy Hac
WJUTIO3UI0, YTO MBI IOHUMAEM MAaTepUall JIy4lle,
YeM Ha CaMOM JIeJIE.

Hcnonbs3oBanue (QuU3MUECKUX CrOcoOHOCTEN
MIPUBOJIUT B COOTBETCTBUE TO, UTO MBI 3HAEM, C
TEM, UYTO MBI IyMaeM, UTO 3HAEM.

[To maHHOM NpPUYMHE B KIKOYEBBIE MOMEHTHI
KOXIOW TJIaBhl S BKIIOYWI BONPOCHl JJIA
MPOBEPKH  KOHIENIMUU C  HECKOJbKUMU
BapUaHTaMU OTBETOB, KOTOpbIE Bam
HE0OXOAMMO BHIOPATH.

OTHecuTeCh K 3TOMY CEPhE3HO!

[IpounTaiiTe Kakaplii BONPOC M 3apUKCUpPYHTE
OTBET, HUYETO HE MPOBEPSsI C MOMOILIBIO CBOETO
KOMIIBIOTEPA.

3aTeM MPOYTUTE MOUM OTBET U OOBSICHEHUE.

JIaHHBI TIpoLecC SBISAETCS BO3MOKHOCTBIO

MMOATBCPANTD, YTO BbI HA ITPABUJIBHOM ITYyTH.
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If you answer incorrectly or answer
correctly but for the wrong reason,
take time to

remedy  your

understanding before continuing.

This could involve playing around a
little more with the relevant Python
feature being discussed, rereading
material from the book, or searching
for additional explanations and
examples online.

Practice programming.

Making predictions while you read
will help solidify your understanding
of key concepts.

But you need more than that to become
an  adept problem-solver and
programmer.

You need to practice using Python to
solve new problems, whose solutions
you haven’t read about in the book.
Each chapter concludes with a list of
practice exercises.

Please work through as many of these

exercises as you can.

Learning how to program takes time.
Don’t be discouraged if you progress

slowly or make a lot of mistakes.

Ecnu BBl OTBe4aeTe HEMpaBMIIbHO HITH OTBEYAETE
NPaBUIBHO, HO TI0 HENPaBWJILHOW NpPUYHHE,
HalIUTe BpeMsl, 4TOOBI elle pa3 03HAKOMUTHCS C
MaTepUaiOM,  TPEXJIE YeM  MPOJODKUTH
M3y4YCHUE.

Bbl MoOXeTe ele HECKOJIbKO pa3 IPOHrpaTh
UCTIOJIb30BAaHAE  COOTBETCTBYIOIIEH  BepcuU
Python, wsyunts ¢yskummm Python, eme pa3
NepeYnTaTh MaTepuana KHUTH WM HAWTH
JOMOJTHUTEIbHBIE OOBSICHEHUS W TPUMEpPHI B
UHTEpHETE.

[IpakTUKyHTECh B IPOrPAMMUPOBAHHH.
CocraBneHre MPOTHO30B BO BpeMsS YTEHUS
IOMOXET  YKpPEeHnuTh  Balie  [OHUMaHUE
KJTFOYEBBIX KOHIICTIIIUH.

Ho Bam Hy»HO HeuTo OoJbIiee, YTOObI HCKYCHO

pemiatb  MOCTaBJICHHbIE 3aJa4d M CTaTh
IPOrPaMMHUCTOM.
Bam HY>KHO MONPAaKTUKOBATHCS B

ucrnosib3oBanuu Python s pemeHuss HOBBIX
3a7a4, O PEUICHHUSX KOTOPBIX Bbl HE UWTAIH B
KHUTE.
Kaxmas  rmaBa  3aBepuiaercss  CIOUMCKOM
IIPAKTUYECKUX YIIPAKHEHUU.

[ToxamnyiicTa, BBIIOTHSANTE KaK MOXHO OOJIbIIIE
JAHHBIX YIIPAKHEHUMN.

OO0yuenue

IPOrPAMMHUPOBAHUIO  TpeOyeT

BpPEMEHU.
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Don’t be intimidated by any blustering
peacocks that you might encounter

online.

Surround yourself with people and

resources that can help you learn.

Using Programming Judges
I’ve decided to structure this book
around problems from programming

judge websites.

A programming judge website offers a
repository of programming problems
that can be solved by programmers
around the world.

You submit your solution — your
Python code —and the site runs tests on
your code.

If your code produces the correct
answer for each test case, then it’s
likely that your solution is correct.

If instead your code produces the
wrong answer for one or more test
cases, then your code is incorrect, and
revisions are required.

There are several reasons why | think

programming judges are particularly

He paccrpauBaiitecp, €ciii Bbl NPOABUTAETECH
MEJIEHHO UJTH JI0IyCKaeTe MHOTO OIIMOOK.

He yranTech HUKaKUX «TICEBIO»
CyHEPIPOrPaMMHUCTOB, C KOTOPBIMH BbI MOYKETE
CTOJIKHYThCs B IHTEpHETE.

Oxkpy:xuTe cels JTI0ABMU U PECypCcaMu, KOTOPbIE
MOT'YT IIOMOYb BaM YUYHUThCSI.

Hcnonp30BaHne XOCTUHTA ISl IPOEKTOB

Sl pemmmn CTpyKTypupOBaTh NAaHHYIO KHUTY B
COOTBETCTBUM C 3aJadyaMH, CBS3aHHBIMU C
calTaMU-XpaHUJIUIIAMU JUIsl XPAaHEHUS! apXUBOB
Pa3IMYHBIX BEPCUI IPOEKTOB.

CailT-xpaHWIUILE NTpejIaracT perno3uTOPHil 1Jis
3a7a4 B IPOrPaMMHUPOBAHMM, KOTOpPBIE MOTYT
OBbITh pEIIEHbl MPOrpaMMHUCTAMU IO BCEMY
MUDY.

Br1 pasmemaere cBoe pelieHue — CBOM KOJ Ha
Python — wu caiiTt 3amyckaer TecTupoBaHUE
BAILIETO KOJA.

Eciu Bam kox BbhIAAET MPABUIBHBIA OTBET IS
Ka)XJI0r0 TECTOBOI'O IIPUMEpPA, TO, CKOPEE BCETO
Ballle PELIECHUE NPABUIIBHOE.

Ecnim  BmecTo 3TOrOo  Baml

KOJ  BBIIAET

HEMpPaBUJIBHBIM ~ OTBET i1 OJHOTO  WJIU
HECKOJBKMX TECTOBBIX CIIy4aeB, 3HAYMUT, Ball
KOJT HEBEPEH U TPEeOYIOTCSI U3MEHEHUSI.

EcTb HECKOJIbKO TPUYMH, 110 KOTOPBIM S CUUTALO,

qTo OHHaﬁH-XpaHHHHHla KOJa IMpCACTaBJIAIOT
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suitable sites for learning
programming:
Rapid feedback Rapid, targeted

feedback is crucial in the early stages

of learning to program.

Programming judges provide feedback

as soon as you submit your code.

High-quality problems.
| find the problems on programming

judges to be high quality.

Many problems are originally from
competitive programming contests.
Other by

individuals who are associated with a

problems are written
programming judge or simply want to
help others learn.

See the Problem Credits appendix for
the source of each problem that we’ll
study.

Quantity of problems.

The programming judges contain
hundreds of problems.

I’ve selected only a small number for
this book.

If you need more practice, trust me: the

programming judges can provide it.

co00i COOTBETCTBYIOILIUE CAUTHI Al 00yUEeHUS

MIPOTrPaMMUPOBAHHIO:
bricTpas oOpaTHas CBSI3b. bricTpas,
LeJeHanpaBieHHas oOpaTHas CBSI3b HMMEET

pelaroliee 3HAUYEHUE Ha PpPaHHUX CTausIX
o0y4eHHUs MpOrpaMMUPOBAHMUIO.
OHJTaliH-XpaHUJIMIIA  KOAA  MPEIOCTABISIOT
oOpaTHYIO CBsI3b, KaK TOJBKO BBl Pa3MECTUTE
CBOM KOJI.

[1po6iemMbl BBICOKOTO KaueCTBa.

Sl HaxoXy, 4YTO 3aJayd OHJIAMH-XPaHWIUIIA
3aKJIFOYAlOTCA B TPEIOCTABICHUM MATEPHUAIOB
BBICOKOT'O KaueCTBa.

MHorue 3aJa4d  W3HAYaAJbHO  B3ATHI U3
KOHKYPCHBIX COPEBHOBAHUM MPOrPaMMHUCTOB.
Jpyrue 3amaud HaNUCaHbl JIOJbMHU, KOTOPBIC
CBSI3aHbI XPaHWIUILAMU KOJA WA POCTO XOTST
MOMOYb APYTUM YUHUTHCH.

O6patutech Kk mnpwioxeHuro «lIpumepHbIe
3a7aun» JJI TOJYYEeHHUs JOCTyNa K MCTOUYHHUKY
OTHMCAaHMS KaXKI0W U3yUYE€HHOUN MpOOIIeMBI.
KonuuectBo nmpobiem.

B XPpaHUIHNIOAX KOAa COACPIKATCA COTHU 3aaa4.

S otoOpan A JaHHOW KHUTH JIMIIb HEOOJIBIIOE

KOJINYCCTBO.
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Community features.

The programming judges enable users
to read and respond to comments.

If you’re stuck on a problem, browse
the comments for hints dropped there
by others.

If you’re still stuck, consider posting a

comment of your own asking for help.

Once you’ve successfully solved a
problem, your learning is not done!
Many programming judges allow you
to view the code that others have
submitted.

Dig through a few such submissions to
see how they compare to yours.

There are always multiple ways to

solve a problem.

Perhaps your way is most intuitive to
you right now, but opening yourself to
other possibilities is an important step
toward programming mastery.

Making Your Programming Judge

Accounts

Ecnu BaM Hy>KHO OOJbIIE MPAKTUKH, ITOBEPHTE
MHE: XpaHWIHIIA KOJA IOMOTYT PEIINTh JAHHYIO
npoobiiemy.

Ocobennoctu cooOIIeCTBA.

XpaHWIWIAa KOJa MO3BOJIAIOT IMOJIb30BATEISAM
MPOYUTATh KOMMEHTAPUHU U OTBETUTh HA HUX.
Ecnu BBl 3acTpsuii Ha Kakol-To mpoOlieme,
MPOCMOTPUTE  KOMMEHTapuu B  IOUCKaxX
MOJICKA30K, OCTABJICHHBIX TaM JPYTUMH.

Ecnu BBI BCe K€ HE HAILIUIA PEUICHHUS, IOJyManuTe
0 TOM, YTOOBI OITyOJIUKOBATh CBOM COOCTBEHHBIN
KOMMEHTapHUi ¢ TPOCKOOM O TTOMOIITH.

[locne ycmemHOTO  pemieHHUs  MPOOJIEMBI,
oOyYeHHe ellle HEe 3aKOHYEHO!

MHorue XpaHwidila Kojia TIO3BOJISIOT BaM
MpOCMaTPUBaTh

KO, MPEICTABIECHHBIN

IOPYTUMH.
IIpocMOTpUTE HECKOIBKO TAKUX MATEPHUAIOB,

9TOOBl YBUIETh, KaK OHHM COOTHOCATCS C
BaIlIMH.

Bcerna ecTth HECKOIBKO CMOCOOOB pELICHHS
POOJIEMBI.
Bo3mokHO, mpsiMO ceifuac Baml MyTh BaM
Han0oJiee UHTYUTUBHO TMOHSTEH, HO OTKPHITHE
Uit ce0sl IPYyTruX BO3MOKHOCTEH - BaXKHBIN 111ar
K OBJIQJICHUIO TTPOTPAMMHUPOBAHUEM.
3anmMcel B OHJIAMH-

Co3nanue  y4eTHBIX

XpaHWIMIIAX KOJAA.
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We’ll use several programming judge

websites throughout the book.

That’s because each programming
judge hosts some problems that are not
found on other programming judges;
we need multiple programming judges
to cover all of the problems that I’ve
chosen.

Here are the programming judges that
we’ll use:

Each programming judge requires that
you create an account before you can
submit code.

Let’s go through the process of
creating your accounts now and learn a

little about the judges while we’re at it.

The DMOJ Judge
The DMOJ judge is the judge we’ll use

most often in the book.

More than for any other judge, it’s
worth your time exploring the DMOJ
website and learning about what the
judge offers.

To create an account on the DMOJ
judge, go to https://dmoj.ca/ and click
Sign up.

Ha mporsbkennm Bcell KHUTH MBI Oyaem

IIOJIB30BAaTbCA HCCKOJIIbKNMHU cantamu

XPaHUJIMI ITIPOrpaMMHOTI'0 KO 4.
910 IMoToMy, 4YTO Yy KaXIOIo XpaHWJIMIIA

IMporpaMMHOI0O KOoJa CCTb HCKOTOPHIC

MpoOJIEMBbI, KOTOPBIX HET Yy JIPYTUX XPaHUIHUII
MPOrPaMMHOTO KOZAA; HaM HY>KHO HECKOJIBKO
XpaHWIUI  OPOTPAaMMHOTO  KOJa,  4YTOOBI
OXBaTUTh BCE BHIOPAHHBIE MHOIO 3a/1aUHU.

Bot xpaHunmina nporpaMMHOTO KOJa, KOTOPbIE
MBI OyJIEM HCIIOJIh30BaTh:

Kaxnoe KoJa

XpaHUWJIMIOC  IIPOrpaMMHOTO

TpeOyeT CO3MaHusl YYETHOW  3almucu

10
OTIPABJIEHUS KOJA.
JlaBaiiTe mpouaeMcss MO MOPOLECCY CO3HaHUs

BAIIUX AKKAyHTOB IIPSMO CeWYac M HEMHOIO

y3HaeM O XpaHWIWIAX, TOKa MBI JTHM
3aHUMaeMCHl.

Xpanwue DMOJ

Xpanmwmume DMOJ - 310  Xpanunwmiie

MPOTPaMMHOTO KOjla, KOTOPOE MbI OyaeM Hale
BCETO MCIOJIb30BaTh B KHUTE.

Bonpiie, yem asist 1000T0 Ipyroro XpaHWIUIIA,
BaM CTOWT MOTPATUTh BpPeMsl Ha M3y4YeHHE BeO-
caiita DMOJ u y3HaTh 0 TOM, 4TO TIpejJiaraet
XPaHWITUIIIE.

UYToOBI cO3/1aTh YUCTHYIO 3aIIMCh HA XPAHIIIHIIE
DMOQJ, https://dmoj.ca/ wu

nepeuauTe 1o

HaXMUTE «3aperucTpupoBaThCI».
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On the registration page that comes up,
enter your username, password, and
email address.

This page also allows you to set your

default programming language.

We’ll exclusively be using the Python
programming language in this book, so
| suggest clicking Python 3 here.

Click Register! to create your account.

Once registered, you can use your
username and password to log in to
DMOJ.

Each problem in the book begins by
indicating the judge website where the
problem can be found and the problem
code that you should use to access it.
For example, the first problem that
we’ll work on in Chapter 1 is found on
DMOJ and is problem dmopc15c¢7p2.
To find this problem on DMOJ, click
Problems, type dmopcl5c7p2 in the
search box, and click Go.

You should see the problem as the only
result.

If you click the problem title, you

should see the problem itself.

Ha oTkpsiBoieHcs CTpaHHIE pErucTpaluu

BBCAUTC CBOC HMS II0JIB30BATCIIA, IIApPOJIb H

aJpec BHCKTPOHHOﬁ IIOYTHI.

JlaHHast cTpaHMIla TaKXe TO3BOJISIET Bam
YCTaHOBUTh  SA3BIK  NPOrPaMMHPOBAHUS 10
YMOJTYAHHUIO.

B nanHOi KkHuUTEe MBI OyaeM HCHOJIb30BAThH

WUCKIIFOUUTENIFHO  SI3BIK  MIPOTPAMMHUPOBAHUS
Python, mosromy s mpeanararo Haxath 3/1€Ch Ha
Python 3.
Haxmure  «3aperucrtpupoBarbces!»,  dTOOBI
CO3/aTh CBOIO YUETHYIO 3aIHCh.

[Tocne perucrpanuu Bbl MOXKETE UCIIOJIb30BATh
CBOE MMs TOJIB30BATENsl U MapOJib JIJIS BXOJAa B
DMOJ.

Kaxxnas 3a1ada B KHUTE HAYMHAETCS C yKa3aHUs
BeO-caiiTa XpaHWIWIIA, HAa KOTOPOM MOXHO
HalTU peuIeHue, U KoJ MpoOeMbl, KOTOPBII BbI
JIOJIKHBI UCTIOIB30BATh JUISI IOCTYTA K HEMY.
Hamnpumep, nepBas npobiiema, Hagx KOTOPOH Mbl
Oynem paboTtaTh B riase 1, Haxonures Ha DMOJ
u siBysieTcs mpoobiiemoit dmopclse7p2.

UtoObl HaliTh gaHHyo mnpobiemy Ha DMOJ,
Haxkmurte «IIpoGieMbl», BBeauTe dmopclsec7p2
B 110JIE€ MTOMCKA U HaxxmuTe «llepeituy.

Bel  gomxHBI Oymere yBUACTh 3ajady Kak
CIMHCTBEHHBIN pe3yJIbTarT.

Ecnu BB Ha)kmeTe Ha 3arojiOBOK 3a7add, BbI

JOJKHBI YBUJIETh CaMy MPOOJIeMy.
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When you’re ready to submit Python
code for a problem, find the problem
and click Submit solution.

On the resulting page, paste your
Python code into the text box and click
Submit!

Your code will then be judged and the
results shown.

The Timus Judge

To create an account on the Timus
judge, go to https://acm.timus.ru/ and
click Register.

On the registration page that comes up,
enter your name, password, email
address, and other  requested
information.

Click Register to create your account.

Then, check your email for a message

from Timus containing your judge ID.

You’ll need your judge ID whenever

you submit Python code.

There’s currently no way to set your
default programming language, so be
sure to choose the available version of
Python 3 whenever you submit Python

code.

Korma BeI OyzieTe ToTOBBI OTHPaBHUTH Ko Python
Uil pelIeHus 3ajayd, HauauTe 3a7adyy U
HaXMHUTE «OTHOPABUTH PEILICHUEY.

Ha monydeHHOW cTpaHUIE BCTaBbTE CBOM KOJ
Python B TekcToBOE TOJIE ©  HAKMUTE
«OTnpaBUTH»!

3aTem Balll KoJ OyJeT OLlEHEH U Oy IyT MOKa3aHbl
pPE3yJIbTATHI.

Xpanwmie « Tumyce»

UYToOBI cO31aTh YYETHYIO 3aITMCh HAa XPaHWIIHIIE
Timid, mepeiimure mo https://acm.timus.ru/ u
HaKMHUTE KHOIIKY «3aperucTpupOBaThCs».

Ha otkpsiBIICHCA

CTPaHHULIE PETUCTPALUU

BBCIUTC CBOC UM, IIApOJIb, aApeC C-)JIGKTpOHHOﬁ

MOYThI u JIPYTYIO 3arpamuBacMyro
uHpopmanurio.
Haxmure  «3apeructpupoBarbCsi»,  UTOOBI

cO37aTh CBOIO YUETHYIO 3aIHCh.
3aTeM MpOBEPHTE CBOIO AIEKTPOHHYIO MOUYTY Ha
HaJU4Ke COOOIICHHMS OT TIMUS, comeprKaIiero
Balll UACHTU(GUKATOP XPaHUIHIIIA.

Bam monagmoOutcsi Bam  HACHTUDUKATOP
XpaHWJIUIIA BCAKUHA pa3, KOrJa Bbl OTIPABIISACTE
Koz Ha Python.
B Hacrosmee Bpems

HCT BO3MOXHOCTHU

YCTAaHOBUTH  SI3bIK  MPOTPAMMHUPOBAHUSA 10
YMOJIYaHUIO, TIO3TOMY 0053aTE€JIbHO BbIOUpaiTe
nocTynHyto Bepcuto Python 3 Beskwii pas, koraa

oTmpamsiere ko Ha Python.
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We use the Timus judge only once, in
Chapter 6, so I won’t say any more
about it here.

The USACO Judge

To create an account on the USACO
judge, go to http://usaco.org/ and click

Register for New Account.

On the registration page that comes up,
enter your username, email address,

and other requested information.

Click Submit to create your account.

Then, check your email for a message

USACO

password.

from containing  your
Once you have your password, you can
use your username and password to log
in to USACO.

There’s currently no way to set your
default programming language, so be
sure to choose the available version of
Python 3 whenever you submit Python
code.

You’ll also need to choose the file
containing your Python code rather

than paste your code into a text box.

MBI HCMoNb3yeM XpaHWwIMIie TIMUS TOJBKO
OJIMH pa3, B TJIaBe 6, Mo3TOMY s O0JbIle HE Oy Ty
Ir'OBOPUTH 00 3TOM 31€Ch.

Xpanunuie USACO

UtoObl coO37aTh YYETHYIO 3alliCh Ha caite
USACO,
http://usaco.org/ u

XpaHWINILIA NepenInuTe o
Ha)XMUTE

«3aperucTpupoBarbCs» I HOBOM y4YETHOMU

3aIUCH.
Ha otkpsiBoieHcs CTpaHHLIE pErucTpaluu
BBEJIUTE CBOE€ WM IIOJIb30BATENS, aJpec

AJIIEKTPOHHOM MOYTHI U JIPYTYIO 3alpaliuBacMyro
uHdopmaruto.

Haxxmute kHONIKY «OTHPaBUTHY, YTOOBI CO3/1aTh
CBOIO YYETHYIO 3aIUCh.

3aTeM MpOBEPHTE CBOIO AIEKTPOHHYIO MOUYTY Ha
Hajgnure cooomenust ot USACO, coxeprxkariero
BaIll TIAPOJIb.

Kak Tonbko y Bac OymeTr cBOW mapoJib, BbI
MO>KET€ UCIOJIb30BaTh CBOE UM TTOJIb30BATEINS U
napoustb 4 Bxojga B USACO.

B Hacrosmee Bpewms

HET BO3MOXHOCTHU

YCTAaHOBUTH  A3BIK  MPOTPAMMHUPOBAHUS IO
YMOJTYaHUIO, MOATOMY 00s13aTeIbHO BbIOUpalTe
JOCTYIHYIO Bepcuro Python 3 Bcsikuit pas, koria
oTmpassiere ko Ha Python.

Bam Takke HYXHO OyAeT BbIOpaTh (haid,
CoJIeprKaIyi Bam ko1 Ha Python, a He BCTaBIIATh

€ro B TCKCTOBOC ITOJIC.
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We won’t be using the USACO judge
until Chapter 7, so I won’t say any
more about it here.

About This Book

Each chapter in the book is driven by
two or three problems from a
programming judge website.

In fact, | start each chapter by posing
our first problem, before teaching any
new Python at all!

My goal in doing this is to motivate
you to want to learn the Python
features that we need to solve the
problem.

Don’t worry if you’re not sure how to
solve a problem after reading its
description.

(If you can’t solve the problem yet,
then you’re reading the right book!)

If you understand what the problem is
asking you to do, then you’re all set.
We’re going to learn Python and solve
the problem together.

Subsequent problems in the chapter
may introduce further Python features
or ask us to extend what we learned in

the first problem.

Mbs1 He OymeM UCHONB30BaTh XPaHIIIHIIE
USACO no rinaBsl 7, mo3TOMY 5 HEe Oy 1y OOJIbIIIE
TOBOPUTH 00 3TOM 37IECh.

OO0 »TOi1 KHUT®E.

Kaxnas rnaBa B KHUIe OCHOBaHa Ha JIBYX WJIU
Tpex 3amadax ¢ BeO-caifiTa  XpaHUJIHUIIA
MPOTPaMMHOTO KO/Ia.

Ha camom pnene, s HauMHAIO KaXKIylO TJaBy C
MOCTAaHOBKHY HAIIeH TIEPBOM MPOOIEMBI, TIPEKIE
yeM BOOOIIe YUUTh KaKOW-Tn00 HOBBIH Python!
Most 11e71b TIpH ATOM - MOOYIUTH BaC K U3YYCHHIO
¢byukuun Python, kotopesle Ham HYKHBI IS

pELICHUS 3aJ]auH.

He Bonny#iTech, €ciaum Bbl HE YBEPEHBI, Kak

pPElINTh 337a4y, IPOYUTAB €€ OMHCAHUE.

(Ecin BBl mOKa HE MOXKETE PEIINUTh 3ajauy,
3HAYUT, Bbl YATAETE NPABUIIbHYIO KHUTY!)

Ecnu BBl moHMMaere, KakuM 00pa3oM pEUIUTh
3a/1a4uy, TOr1a y Bac BCE TOTOBO.

Msb1 cobupaemcsi BblyunuTh Python u pemmth
3aJa4y BMECTE.

[Tocnenyromue 3agaud B JaHHOM IjaBe MOTYT
BBECTHU JOMNOJHUTEIbHBIE BO3MOXHOCTH Python
WM TOMPOCUTh HAC PACIIMPUTH TO, YTO MBI
Y3HaQJIM B IEPBOM 3a/1a4e.

Kaxnas rnaBa 3aBepliaercd yHpaKHEHUSIMU,

KOTOPBIC Bbl JOJIKHBI pCIIUTL CaMOCTOATCIIBHO,
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Each chapter concludes with exercises
that you should solve on your own to
practice what you just learned.

Getting started.

Programming involves writing code to
solve a problem.

As such, I want to solve problems with
you from the outset.

That is, rather than learning Python
concept by concept and then solving a
problem, we’re going to use a problem
to dictate the concepts we need to
learn.

In this chapter, we’ll solve two
problems: determining the number of
words in a line (like the word-count
feature in a word processor) and
calculating the volume of a cone.
Solving these problems requires a tour
of quite a few Python concepts.

You may feel that you need more
details to fully understand some of
what | introduce here and how it all fits

together in the design of a Python

program.
Don’t worry: we’ll revisit and
elaborate on the most important

concepts in later chapters.
What We’ll Be Doing

YTOOBI INIPpUMCHUTL Ha IIPAKTHUKEC TO, 4YTO BbI

TOJIBKO 4YTO y3HAaJIH.

[Ipuctymnas x padote.

[IporpammupoBanue  BKJIOYaeT B ce0d
HalucaHue KoJia JjIsl PeIeHus poOIeMBbl.
Takum oOpa3om, s XOUy pPELIUTh MPOOJIEMBI C
BaMH C CaMOI'0 Hayara.

To ecthb, BMecTO TOrO, 4TOOBI M3y4aTh Python
KOHIIENIMIO 33 KOHIEMIHUEH, a 3aTeM peliaTh
cobupaemMcsi HCIOJIb30BaTh

npoOjemMy, Mbl

npobsieMy, 4YTOOBI JMKTOBAaTh KOHIIEIIIUH,
KOTOpbIC HaM HY>KHO U3yYHTh.

B nanHOil TaBe MBI pemidM JIBE 3a/1auu:
OTIPEICIUM KOJIMYECTBO CJIOB B CTPOKE (110 J00HO
CIIOB B

TCKCTOBOM

byHKIMH  TIOZICYETA

MPOLIECCOPE) U BBIYUCIUM 00BEM KOHYCA.

Pemenue atux 3amay TpeOdyeT O3HAKOMIICHHS C
JOBOJILHO MHOTUMH KoHIernusiMu Python.

Bbl MoOXeTe mo4yBCTBOBATh, YTO BaM HYKHO
Oonbllie JeTaned, 4ToObl MOJHOCTHIO TOHATH
HEKOTOPOE U3 TOT'0, YTO 5 31€Ch IPEICTABIIAIO0, U
TO, KAaK BCE J3TO COYETaeTcs B JAU3alHE
nporpaMmel Ha Python.

He BonmyiiTech: Mbl BepHeMCs K HaubOoJjee
Ba)KHBIM KOHLIETILMAM U MOJPOOHO OCTAHOBUMCS

Ha HUX B MMOCJICAYIOINMX I'JIaBaX.

Yrto MbI Oyaem nenath?
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As described in the introduction, we’ll
be solving competitive programming
problems using the Python
programming language.

The

problems can each be found on an

competitive programming
online judge website.

| assume that you’ve followed the
instructions in the introduction to
install Python and make your judge
accounts.

For each problem, we’ll write a
program to solve it.

Each problem specifies the kind of
be

provided, and the kind of output (or

input that our program will
result) that is expected.

Our program correctly solves the
problem if it can take any valid input

and produce the correct output.

In general, there will be millions or
billions of possible inputs.

Each such input is referred to as a
problem instance.

For example, in the first problem that

we’ll solve, the input is a line of text,
like hello there or bbaabbb aa abab.

Kak ommcano Bo BBeleHUH, Mbl OyleM pemiaTh
3aJ1la4l COPEBHOBATENILHOTO TPOrPAMMHUPOBAHMUS
C HCMOJB30BAaHUEM S3bIKa MPOrPAMMHUPOBAHUS
Python.

C «xaxaoil wu3 3adad COPEBHOBATEIHHOTO
MPOrPaMMHUPOBAHUAS MOXKHO O3HAKOMHUTHCS Ha
BeO-caiiTe OHJIaH-XpaHUIIUIIA.

S npenamonarairo, YTO BBl CIEAOBAJH
WHCTPYKLHUSAM BO BBEICHUHU, YTOOBI YCTAaHOBHUTD
Python u co3gare cBom yderHble 3ammcu Ha
XpaHWIUIIAX.

JIist Kak10# 3a7a4d MBI HaIUIIEM MPOTPAMMY
JUISI €€ PEeIICHHUS.

Kaxnas 3amada ompenenser TUI BXOIHBIX
JTaHHBIX, KOTOpBIC OyAyT MPEIOCTaBICHBI HAIICH
nporpaMMe, W THI BBIXOJHBIX JaHHBIX (WJIH
pe3yJibTara), KOTOPBIM OKHU1aeTCsl.

Hama mporpamMma mpaBWIbHO pemraer 3agady,
€CIM  OHAa  MOXET NpUHUMATh  JIIOObIE
JOMYyCTUMbIE BXOJHBIE JaHHbIE M BbIIABAThH
MPaBWJIbHbIE BBIXOHBIE JaHHbIE.

B oOmem, OyayT MHJITMOHBI WM MUJUTHAP]IBI
BO3MOHBIX BXO/IHBIX JIAHHBIX.

Kaxnpiii Tako BBOA  yNOMHUHAeTCs  Kak
HK3EMIUISP 3a/1a4H.

Hanpumep, B mnepBon 3azaye, KOTOPYIO MBI

pelirM, BBOJOM SIBJISICTCS CTPOKa TEKCTa,
Hanpumep, «hello there» wmm «bbaabbb aa
ababy.
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Our task will be to output the number
of words in the line.

One of the most powerful ideas in
programming is that often a small
amount of general-purpose code can
solve a seemingly endless number of
problem instances.

Whether the line has 2 words or 3 or
50, 1t won’t matter.

Our program will get it right every
time.

Our programs will perform three tasks:

Read input.

We need to determine the specific
instance of the problem that we’re
solving, so we first read the provided
input.

Process.

We process the input to determine the
correct output.
Write output.
Having solved the problem, we
produce the desired output.

The boundaries between these steps
may not always be crisp — we might
have to interleave some processing

with producing some output, for

Hamreit 3agaueit OyneT BBIBECTH KOJIMYECTBO
CJIOB B CTPOKE.

Omma w®W3  caMpIX  MONIHBIX HACH B
MPOTrPaMMHUPOBAHUH 3aKJIIOYAETCSd B TOM, 4YTO
HEOONBIIION 00BEM oO1ero

qacTo KOoJa

HAa3HAYEHUSI MOXET pelIuTh, Kazajloch Obl,
0ECKOHEYHOE KOJIMYECTBO MPUMEPOB 3a/1a4.
byner mu B ctpoke 2 cioBa, wim 3, i 50, 310
He Oy/IeT UMETh 3HAaUEHUSI.

Hama nporpamma kaxablii pa3 caellaeT Bce
IIPaBUJIBHO.

Hamwm mnporpammel OyayT BBINOJHATH TpH
3a/1auu:

Yrenne BXOAHBIX JAHHBIX.

Ham  HyxHO

OIIPEAECIIUTH KOHKPETHBIN

DK3EMIUISP 3a7a4d, KOTOPYKD MBI peIIaem,
MO3TOMY MBI CHaJaJia YATaeM MPEI0CTABIICHHBIC
BXOJIHBIC JTaHHBIC.

IIpouecc.

Mgl oOpabaThiBacM BXOJHBIC JTaHHBIC, UYTOOBI
OTIPEICTUTh MPABHIIbHBIN BBIBO/I.

3anuch BHIXOAHBIX JTAHHBIX.

PemmB mpoGiemMy, MbI TOJy4YaeM KeJlaeMbIid
pe3ybTar.

['panuIpl MeXay STHUMH JTalaMd HE BCerjaa
MOTYT OBITh UYETKMMH — HallpuMep, Ham,
BO3MOYKHO, TIPHUACTCS dYeperaoBaTh HEKOTOPYIO
00paboTKy ¢

MMOJIYYCHHUCM HCKOTOPOro
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example — but it will be helpful to keep
these three broad steps in mind.

You likely use programs on a daily
basis that follow this input-process-
output model.

Consider a calculator program: you
type in a formula (the input), the
program crunches your numbers
(process), and the program displays the
answer (output).

Or consider a web search engine: you
type in a search query (input), the
search engine determines the most
relevant results (process), and it
displays them (output).

Contrast these kinds of programs with
interactive programs, which fuse
input, processing, and output.

For example, I'm typing this book
using a text editor.

When | type a character, the editor
responds by adding that character to
my document.

It doesn’t wait for me to type the entire
document before displaying it to me; it
interactively displays it as | build it.
We won’t be writing interactive

programs in this book.

pesynbTaTa, — HO OyJeT MOJIe3HO MOMHHTH 00
ATUX TPEX OOIIMX IIarax.

Ckopee Bcero, Bbl E€XEIHEBHO HCIIOJIb3yETe
MPOrpaMMbl, KOTOPBIE CIACAYIOT ITOW MOJEIU

BBOJIa-BBIBO/IA.

PaccmMoTpuM  mporpaMMy-KaJbKyJsITOp:  BHI
BBOAUTE  QopMmyiny  (BBox), Iporpamma
BblUncseT BamM 1udpel  (00paboTka),

mporpaMMa oToOpa)xaeT OTBET (BBIBOJ).

Nnu paccMOTpyM TOHUCKOBYIO CHUCTEMY B
NHuTepHeTe: Bbl BBOJIWUTE MOMCKOBBIM 3ampoc

ITONCKOBaAsa CHUCTCMa

(BBON), ONpeeIsAeT

HauOoiee peJieBaHTHBIE pe3yiabTaThl
(oOpabaTbiBaeT) U oToOpaXkaeT ux (BBIBO).
CpaBHute 3THU

BU/JIBI IIpOrpaMm C

WHTEPAKTUBHBIMH  MpPOTpaMMaMH,  KOTOpbBIC
00BbEIUHSIOT BBOJ, 00PaOOTKY U BBIBOI.
Hanpumep, g nedarairo 3Ty KHUTY C TOMOIIBIO
TEKCTOBOI'O PEJAKTOpA.

Korga st Habupaio cUMBOJI, peJaKTOp OTBEUAET,
100aBIIsAst 9TOT CUMBOJI B MOW JJOKYMEHT.

OH He XJIeT, MoKa s BBEAY BEChb JOKYMEHT
LEJIUKOM, MIPEX]IE YeM 0TOOpaXkaTh €ro MHE; OH
MHTEPAKTUBHO OTOOpakaeT ero mo Mepe Toro,
KaK s €ro CO3/al0.

B orOoil  KHHTE MBI

He Oyaem mucath

MHTEPAKTUBHBIE IPOIPAMMBI.
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If you’re interested in writing such
programs after studying this book,
you’ll be happy to hear that Python is
certainly up for the task.

The text for each problem is found
both here and on the online judge.
However, the text won’t match,
because I've rewritten it for purposes
of consistency throughout the book.
Don’t worry: what I’ve written
conveys the same information as the

official problem statement.

Ecnu BBI 3aMHTEpECOBaHbI B HAMCAHUHM TaKUX
IPOrpaMM II0CJIC M3YYCHMS JAHHOW KHUTH, BBI
oynere Python,

palabl qTo

YCIIBIIIATD,
0€3yCII0BHO, MOJAXOAUT JIJISI TAHHOU 3a1a4H.
Texcr aiusa xaXood 3agaud MOKHO HaWTH Kak
31€Ch, TaK U HA OHJIAWH-XPAHWJIULIE.

OnHako TeKCT He OyJIeT COOTBETCTBOBATH,
MOTOMY 4TO S MEpenucanl €ero B LesX
COTJIACOBAHHOCTH HA MPOTSIKEHUU BCEU KHUTH.
He BosHyMTECH: TO, YUTO 51 HAUCAJL, COIEPIKUT TY
xKe opuIHaTBHOE

uHdopmamioo, 4dYTo U

OIINCaHuC 3aJa4u.
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