S b L '
3 PEARSON
= -J

Problem Solving with C++ , Eighth Edition
c o e 7257123
8hR %2

(J5) Walter Savitch % (%p 2 E ]Hﬁ)

e Walter Savitch¥URHIC++ | )28
o LR, HU, TXHSHE, VERE
o B0+RISIRT, 0+EHAMPBERS .
o 6O+MEMA, 410+EME, 220+5mE § S EL 830 )

R RSER TRt



Problem Solving with C++ , Eighth Edition

- mizit

(SE8KR 22ENER)

(J%) Walter Savitch %




nEE T

ERRBNFE CHATTEM, RIITERD. (FELESHOEFNBEFLR, REBEHFRPELE
WHHE T HTAE. SHRAKN, AEERMATREETRENETEMROEAE, HingEHFHL
BN, BAREA T LA S AHE. mBRSMREND, SELRLN/ING. JENRERES. X
BERESYFE L EERNMEMRS. .

£ 18 &, 8 MR, VR CHERMMIRZE, BE&EIIRFERARH. VO fi. K. BHIRE.
wAEE. B, FRH. BEMSEHA. BA. BIR. BEMER. IREX. BE UARREERE.

Original edition, entitted PROBLEM SOLVING WITH C++, 8E, 9780132162739 by SAVITCH,
WALTER, published by Pearson Education, Inc, publishing as Addison-Wesley, Copyright © 2012
Pearson Education, Inc..

All rights reserved. No part of this book may be reproduced or transmitted in any form or by any means,
electronic or mechanical, including photocopying, recording or by any information storage retrieval
system, without permission from Pearson Education, Inc.

China edition published by PEARSON EDUCATION ASIA LTD., and TSINGHUA UNIVERSITY PRESS
LIMITED Copyright © 2014.

This edition is manufactured in the People’'s Republic of China, and is authorized for sale and
gﬁtg?ution in the People’s Republic of China exclusively (except Taiwan, Hong Kong SAR and Macau

A FRENRH Pearson Education RAGTEHE RN ZHRHETEREN (FEFEFEEGE. FEEITBX
AR HATBUX) HARRAT .

IEERTRRFZEEREFZLS E¥: 01-2014-7917
REALERE, BREN2ATT. ZEHREBiE: 010-62782989 13701121933
AP MEASA Pearson Education (354 H B HAREF) MABHIFRE, THREETEHE.

EHE/RS B (CIP)#E

C++-EF it : % 8 hi=Problem Solving with C++: Eighth Edition: %3(/(38)F% 4 #F (Savitch W.)Z.
—REA. bR EERFEHRAL, 2015
ISBN 978-7-302-38644-5

I. ©OC 1.0 Il OCEF—REFRIt—HM—3EL V. OTP312

o [ i A 48 CIP $iE %7 (2014) % 277690 5

RiEwIE: SOTH
EWigit: HEZ
RERX: Az
RAEEDH|: F4K

HERT: BERFHRE
M dik: http://www.tup.com.cn, http://www.wgbook.com
i fh: JEREEKZET AR A B M 4%: 100084
# B #l: 010-62770175 BB M: 010-62786544
BRESIEERE: 010-62776969, c-service@tup.tsinghua.edu.cn
RERI%: 010-62772015, zhiliang@tup.tsinghua.edu.cn
B R &: =W RERENZFRAH

2 . 2EFEPE

FF Z: 185mmX230mm El 3k: 66.25 F ¥ 1281 F=% .

KR R: 2003 11 HE 1R 201541 AF 8 EP MR: 20154 1 A% 1 IREDRI
T #: 89.00 T

FERYRS: 060951-01



A

1l

1l

APEES CHEFRITATFENAZANTREEM. REASBEAEREEFEMSHE
251, MAERERRT PR RAEATEERR.

ABRIURMELE FRIER T 8 BT ARK/ANT, ISR RAAETIRL. Bk
FH P EET E K2R A A UIEE A K

£ 8MIBITAR

B 8 MRFHME 7 AR RRmEEE . 5 7 REFSAETFLARE, Hi#1T 7 LT S0k,

o 10 EAEMEHRAE(LI ifstream M of stream) /AL AN S, T, FH
I —ZE R ARITIR B FRNEA

o HUNERINTAHXRERE. SH4EE. BIEER. IFHANANE, BILEM
ZI4T Rt AT 7 EHHIE .

o 25 NNmETH, AHEEEREBAEMIAF.

o APEMEMMEHRMT 15 MFHIMMUERE, SBUE 5440 XL ERHIF
ARBRMERRF, APTAENCBREMSWERE. B BPEDSEZTHXS
MRS BER, RS B — AT REER I B AR DR - -)

FAIE 58 7 IO el AR ARTHI R, T FA R EH# TS0

ERAFT AR TEHEF

FHRFEITE HER ZHBEET . AT ERRX—RIEE, THEHHERE TR
KHF LB . RAEMA—FT KA EAS, BAPWEEIER . N TEEHH
FrEf BRI MER M, TREEBHININNTIAREE. BRE, RAEBRKN. LEFER
RN A FRERE). AT HBEREREEE D EE/BREF, B P.1RR T —iEK



prwis

Bl

il

Bl 55h, BEHE LR N, BRTEIM RGN HFEELERL

AE.

EfMHF 1. RBEEI%

ATHEBMER, PARFEERE -LRANTAR, sk SamREce L. XL
EEFIRESR 1 T~5 6 ENH. EHH 6 EN¥EIJGE, FARTUFBRRESECHET .
AT IRETFEIRBFR, T LM T XA B 2 HE & ZHBUT .

ERAR F1E, F2E, FI3E, FA4E, FSEANFE. X6ELH
BIERIER . RECE XREER M V0. 5 3 ENFILRBSMOIZE IR,
MRFEREEIE, JULEHBX—FRE].

KLz HE HI10ZF, 11 ZJM 1M 112, 512 2, xeEHHse
AR T afE XK. Ko, EREEFMGLZE.

WA, FHEMME F7HMELE.

RerFFHERHA F o=,

KPREA 11 ERH 11391147,

A FEISE.,

BIH 5B 14 F|(HR AT DAHEIR B R RE A B (R 2 3D).

BEFMER B 13 E.

AREEEAZI U T HERHTAR.

FHAE 16 E,
BiR %$17%.
WEBRRE B 18 E.

EfHF 2: BAEERENFES

£ “EFHF 27 P, BEEEMAEHSH, BEIAREANEERTR, ZEA
TFeasE1K. BANKIEMEL “EHHF 17 B, ([HiER ARG ES HR AT

38,

EmiER F1E, F2E, FBI3IE, F4E, FS5ENFTeE. X6ELM
BT ERIGER . RBE XFEE S 1/0.

WHMFRFE F7E. H8EMS.1 AT 8.2,

KA LZTHE F10HE, FUEMILIF, N2FMPE 1285, XLEHL
HANAT e XK. Kit. ERBIERFMHGLTE.

ReFHEHA FoE.

RPRBA 11 EK 113 M 11.4 75,

A& B 1S E.



El_;k
i

o B 5 14 FE(HE LAHER BRSO AR D).
o ME 83,

o MMEHNMER X 13EH.
AREEEMEIL T EEMT AR

o REME Fl6EH.

o MR F17#E.

o IREMRE 18 E.

H [ F 48 5 R

— AP UL LRI RIS L8, XREEMNER. B, EZMME
fHLRMEFRER, BHEANELIEM LR, X7 M REBNEXR. HE,
RARMEXWIME RO BERL FIR? EREEEN. HHHARTLIRIAH T
EHHERITT ARG EXENTERFF, REALZERBERNRL . AFURTR
AR RKBEZERBUER, XMHEERBHLMEATEHFN, BELERDTEREEIN
K.

ANSI/ISO C++ixifE
ARFLHE TR A RS ANSUISO CHrAEHI% 38

SREB

WE “EREM” AR CS1 RN —&a. BEEMNARREN—S, i
AR EM B R PRt . ABRET RKEREEE, ENIETERE—TREF,
A EAE%EE A PLEEMR T CHER . 4R (B FEE R $). 7 % 4 EM STL(Standard
Template Library, Fr#ERARE). BARA BT E, W EBAFEENEEYE, BAEXK
TR HERE . A B RERTA CHSCBLERM A

W E

KBRS T SN ETARIHF TR EENMENLRRU LHPELIET T
MHRETE R . REFERENFMF, RAEMRERTFHRERERE. MR —MEFEE D
Titws, RAZEIRRPLAT, IMREE.



@
i

EP.1 k#E
g1E || 2 B4 S5
Bk [T\t [ | EEC [ | EM(O)
3 et
e A 0E aislbiie /0
[
5 £ ‘ =
B7E KA B4 10%
’ 7AH~73% [ EH %(—)
WIE ] Y
7.4% YRR B K *R16%E
1LIR2% [T B
| l L
8 HE W12
< e R B 11.37% KA J ST 4 PR A iy 4 4% 6]
Y | ¥
SR9EE P11EE | AI3E
AR AR | | 11.475 BRzh A% | e RIBER
l —TN\
] FJ
5% »
S -~
L
H17%E §
KR
B8
> STL a
*E6EM M R BIIRAE,
{EIX e iy 25 2 AT LA 20 F)
INEEHE

BNELAHH I HRIHTGHER/NG . X “NEIR” B TR —F.

B

BFEACEEVEREXEANE. 8EREHAIA BN EREER.



=}
i

ST

a AR ##(Video Note) 2 Pearson FiifE i FIATHL LR, B KR 4L SR H
EHSAMER . XEHMIHER T MR B RAD R R G RBEHERE . WA E LR T
B H % H ORMNEIER, AVFER. BN 68, RENEESE. §4FR “a?ﬂl
B eeeer” , WRELETEEE — BN MO AE. FET EMAERS, MiLtE
http://media.pearsoncmg.com/aw/aw_savitch_cpp 8/videonotes/vn.html. &, HTRFEXM
B, FRUAAT AERS, BhRE T XM LR

EZCLYES
HO SRR R A BT S A . 55— 5 DU TR RO BUT A

BT ABERAIZE R

o AHIFEMAY

® PowerPoint ZJ{T K

o MR

N TIREUXLeA R}, 1E V) 8] 4% E & (fransbot.blog. 163.com).

BT A ARIHITAYFIR

ERAEBEABM BT, I RdmE(EH wenkaiqgi@gmail.com T fBi¥1E .

e UM ¥ YH 5’ (Instructor’s Resource Guide): BIEF —ZHFHFE A iR B IR/
ERMKERETEMNER.

® Test Bank fll Test Generator: H T4 K iR%E.
PowerPoint ZJ4T /: BEEXPHEFAER.

® Lab Manual(S£% F ).

Bin

FEREEAPBRME, REDAMBIGRE T KREZWMHE), FMBIT T ZM
WARRN . AHE 1 RRKESABRRRERT WL KFEELR) T EHRIBEFEHK
B ERE . FHARAAMGESERA N RENMNKZEEF IR BN EETRRR
. JEH BUHE P ERAE B EEME TR MR RIFRE.

R BRI ()X — R A Z BT &R AR Bt R B E AR T E A, A A BT
Joseph Allen, Noah Aydin, Claire Bono,Richard Borie; Andrew Burt, Edward Carr, Karla



Vi

R

Al

i3

Chaveau, Wei Lian Chen,Joel Cohen, Doug Cosman, Charles Dowling, Scot Drysdale, Joe
Faletti, Alex Feldman, Sheila Foster, Paulo Franca, Len Garrett, Jerrold Grossman, Eitan M.
Gurari, Andrew Haas, Dennis Heckman, Bob Holloway, Nisar Hundewale, Matt Johnson,
Bruce Johnston, Larry Johnson, Thomas Judson, Huzefa Kagdi, Paul J. Kaiser, Michael Keenan,
Brian R. King, Paul Kube, Gillican Lee, Barney MacCabe, Steve Mahaney, Michael Main,
Walter A. Manrique, Anne Marchant, John Marsaglia, Nat Martin, Cynthia Martincic, Bob
Matthews, Jesse Morehouse, Ethan Munson, Donald Needham, Dung Nguyen, Joseph D.
Oldham, Jennifer Perkins, Jeff Roach, Carol Roberts, Ken Rockwood, John Russo, Amber
Settle, Naomi Shapiro, Susanne Sherba, Michal Sramka, James Stepleton, Scott Strong, David
Teague, Jeffrey Watson, Jerry Weltman, John J. Westman I Linda F. Wilson.

R EE R A A 1T LR 7 2 28 0, AT TR 82 5O 24 418 - B /8t Keenrick Mock
HREI TX I EFET . i) TAE A gm0 !



Preface

This book is meant to be used in a first course in programming and computer
science using the C++ language. It assumes no previous programming experi-
ence and no mathematics beyond high school algebra.

If you have used the previous edition of this book, you should read the
following section that explains the changes to this eighth edition, the section
explaining MyProgrammingLab, and then you can skip the rest of this preface.
If you are new to this book, the rest of this preface will give you an overview
of the book.

Changes to the Eighth Edition

This eighth edition presents the same programming philosophy as the sev-
enth edition. All of the material from the seventh edition remains, but with
the following enhancements:
® The material on stream classes used to introduce the concept of inheritance
has been removed from Chapter 10. Instead, inheritance is introduced with
the much simpler bank account example used throughout the chapter.
® Additional material on:
scoping
parameter passing
random number generation
dynamic arrays
has been added and the presentation has been reworked in several chapters.
® Twenty-five new programming projects have been added throughout the
book and integrated into the existing projects at the end of each chapter.
® Fifteen new VideoNotes have been added to the book’s Companion Web-
site, for a total of fifty-four VideoNotes. These VideoNotes walk students
through the process of both problem solving and coding to help reinforce
key programming concepts. An icon appears in the margin of the book
when a VideoNote is available regarding the topic covered in the text.
If you are an instructor already using the seventh edition, you can continue
to teach your course almost without change.

Flexibility in Topic Ordering

This book was written to allow instructors wide latitude in reordering the
material. To illustrate this flexibility, we suggest two alternative ways to order

vii
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the topics. There is no loss of continuity when the book is read in either of
these ways. To ensure this continuity when you rearrange material, you may
need to move sections rather than entire chapters. However, only large sec-
tions in convenient locations are moved. To help customize a particular order
for any class’s needs, the end of this preface contains a dependency chart, and
each chapter has a “Prerequisites” section that explains what material needs to
be covered before each section in that chapter.

Reordering 1: Earlier Classes

To effectively design classes, a student needs some basic tools such as control
structures and function definitions. This basic material is covered in Chapters
1 through 6. After completing Chapter 6, students can begin to write their own
classes. One possible reordering of chapters that allows for such early coverage
of classes is the following:

Basics: Chapters 1, 2, 3, 4, 5, and 6. This material covers all control struc-
tures, function definitions, and basic file I/O. Chapter 3, which covers ad-
ditional control structures, could be deferred if you wish to cover classes
as early as possible.

Classes and namespaces: Chapter 10, Sections 11.1 and 11.2 of Chapter 11,
and Chapter 12. This material covers defining classes, friends, overloaded
operators, and namespaces.

Arrays, strings and vectors: Chapters 7 and 8

Pointers and dynamic arrays: Chapter 9

Arrays in classes: Sections 11.3 and 11.4 of Chapter 11
Inheritance: Chapter 15

Recursion: Chapter 14 (Alternately, recursion may be moved to later in the
course.)

Pointers and linked lists: Chapter 13
Any subset of the following chapters may also be used:
Exception handling: Chapter 16
Templates: Chapter 17
Standard Template Library: Chapter 18

Reordering 2: Classes Slightly Later but Still Early

This version covers all control structures and the basic material on arrays be-
fore doing classes, but classes are covered later than the previous ordering and
slightly earlier than the default ordering. G

Basics: Chapters 1, 2, 3, 4, 5, and 6. This material covers all control struc-
tures, function definitions, and the basic file I/O.



Arrays and strings: Chapter 7, Sections 8.1 and 8.2 of Chapter 8

Classes and namespaces: Chapter 10, Sections 11.1 and 11.2 of Chapter 11,
and Chapter 12. This material covers defining classes, friends, overloaded
operators, and namespaces.

Pointers and dynamic arrays: Chapter 9
Arrays in classes: Sections 11.3 and 11.4 of Chapter 11
Inheritance: Chapter 15

Recursion: Chapter 14. (Alternately, recursion may be moved to later in the
course.)

Vectors: Chapter 8.3
Pointers and linked lists: Chapter 13
Any subset of the following chapters may also be used:
Exception handling: Chapter 16
Templates: Chapter 17
Standard Template Library: Chapter 18

Accessibility to Students

It is not enough for a book to present the right topics in the right order. It is not
even enough for it to be clear and correct when read by an instructor or other
experienced programmer. The material needs to be presented in a way that is
accessible to beginning students. In this introductory textbook, I have endeav-
ored to write in a way that students find clear and friendly. Reports from the
many students who have used the earlier editions of this book confirm that
this style makes the material clear and often even enjoyable to students.

ANSI/ISO C++ Standard

This edition is fully compatible with compilers that meet the latest ANSI/ISO
C++ standard.

Advanced Topics

Many “advanced topics” are becoming part of a standard CS1 course. Even if
they are not part of a course, it is good to have them available in the text as
enrichment material. This book offers a number of advanced topics that can
be integrated into a course or left as enrichment topics. It gives thorough cov-
erage of C++ templates, inheritance (including virtual functions), exception
handling, and the STL (Standard Template Library). Although this book uses
libraries and teaches students the importance of libraries, it does not require
any nonstandard libraries. This book uses only libraries that are provided with
essentially all C++ implementations.

PREFACE
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VideoNote

myprogramminglab

Dependency Chart

The dependency chart on the next page shows possible orderings of chapters
and subsections. A line joining two boxes means that the upper box must be
covered before the lower box. Any ordering that is consistent with this partial
ordering can be read without loss of continuity. If a box contains a section
number or numbers, then the box refers only to those sections and not to the
entire chapter.

Summary Boxes

Each major point is summarized in a boxed section. These boxed sections are
spread throughout each chapter.

Self-Test Exercises

Each chapter contains numerous Self-Test Exercises at strategic points. Com-
plete answers for all the Self-Test Exercises are given at the end of each chapter.

VideoNotes

VideoNotes are Pearson’s new visual tool designed for teaching students key
programming concepts and techniques. These short step-by-step videos dem-
onstrate how to solve problems from design through coding. VideoNotes al-
low for self-paced instruction with easy navigation including the ability to se-
lect, play, rewind, fast-forward, and stop within each VideoNote exercise.

Online Practice and Assessment with MyProgrammingLab

MyProgrammingLab helps students fully grasp the logic, semantics, and syn-
tax of programming. Through practice exercises and immediate, personalized
feedback, MyProgrammingLab improves the programming competence of be-
ginning students who often struggle with the basic concepts and paradigms of
popular high-level programming languages.

A self-study and homework tool, a MyProgrammingLab course consists
of hundreds of small practice problems organized around the structure of this
textbook. For students, the system automatically detects errors in the logic and
syntax of their code submissions and offers targeted hints that enable students
to figure out what went wrong—and why. For instructors, a comprehensive
gradebook tracks correct and incorrect answers and stores the code inputted by
students for review.

MyProgrammingLab is offered to users of this book in partnership with
Turing's Craft, the makers of the CodeLab interactive programming exer-
cise system. For a full demonstration, to see feedback from instructors and
students, or to get started using MyProgrammingLab in your course, visit
www.myprogramminglab.com.
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Support Material

There is support material available to all users of this book and additional
material available only to qualified instructors.

Materials Available to All Users of this Book

® Source Code from the book
® PowerPoint slides
m VideoNotes

To access these materials, go to:
www.pearsonhighered.com/savitch

Resources Available to Qualified Instructors Only

Visit Pearson Education'’s instructor resource center at www.pearsonhighered
.com/irc to access the following instructor resources:

B Instructor’s Resource Guide—including chapter-by-chapter teaching hints,
quiz questions with solutions, and solutions to many programming projects

® Test Bank and Test Generator
® PowerPoint Lectures—including programs and art from the text
® Lab Manual

Integrated Development Environment (IDE) Resource Kits

Instructors who adopt this text can order it for students with a kit containing
five popular C++ IDEs (Microsoft® Visual Studio 2010 Express Edition, Dev
C++, NetBeans, Eclipse, and CodeLite) and access to a Web site containing
written and video tutorials for getting started in each IDE. For ordering infor-
mation, please contact your campus Pearson Education representative or visit
www.pearsonhighered.com/cs.

Contact Us

Your comments, suggestions, questions, and corrections are always welcome.
Please e-mail them to savitch.programming.cpp@gmail.com
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