
--

International 

Edition 


Sixth Edition 

HOW TO 

--,,,PROGRAM 


PEARSON 




Appcndi~ E through I are: PDF docuntcnlS posted online at th e: book's Companion 
Websit e (lOCIted at _ .pearsonhi ghered .cOII/ deitel J. 

Preface 	 21 

I 	 Introduction to Computers , the Internet 
and the Web 33 

.1 1 n rrQJtlcrioll 54 

.2 Cornpuu:rs: H ardware and Sofnv:. re 35 

.3 Complucr Org,lI1i 7~ltion 36 

.4 Personal, D istributed 3nd Cliene/Server Computing .J7 

.5 T he Internet :a nd the World WIde W eb 37 

.6 M::tch ine L-mgll:ages, Assl·rnbly Langu:lgcs and H igh· \"c..d L1ng_ l ag~ 38 

.7 H isto ry of e 39 

.8 C $ .:md.m l Lamr), 40 

. 9 C ... 41 

.10 Ja\l3 41 

.11 Fortra n, COUOL P;ISCII and Ad:a 42 

.12 BASIC. ViSlI,11 83sic. Visual C .... Cit and .N ET 42 

.13 Kc), Software TrenJ : Obj~":1 T echnology 43 
1.1 4 	 Typical C Pragr:I.ITl Development EnViron ment 44 
1.1 '5 I lard\\~l fc T rends 46 
Ll6 NO les About C ami T his Book 47 
1.1 7 	 Web Resou rcc.'S 48 

2 Introduction to C Programming 	 SS 
2.1 	 In troduction S6 
2.2 	 A Simple C Program: Prin ti ng;l Li lle o r -, ex t 56 
2.3 	 Anod)!.;r Simple C i>roS"'IH; Add lllg Two Inte&l'fs 60 
2.4 	 Memory Conccpr~ 65 
2.5 	 Aridl1nctic in C 66 
2.6 	 Deci~ ion Maki ng: Equali ty and Relation;!l U pt: r:l lo rs 70 

3 	 Structured Program Development in C 86 
j .1 	 lot roduclion 87 
3.2 	 Algorilhms 87 

http:Sofnv:.re


10 Contents 

3.3 Pseudocode 87 6 C, 
3.4 
3.5 
3.6 

Control Structures 
The if Selection Statement 
The i f ...e1se Selection Statement 

88 
90 
91 

6.1 
6.2 
6.3 

Intr( 
Arra; 
Deftl 

3.7 
3.8 

The whi 1e Repetition Statement 
Formulating Algorithms Case Study 1: Counter-Controlled Repetition 

95 
96 

6.4 
6.5 

Arra; 
Passi 

3.9 Formulating Algorithms with Top-Down, Stepwise Refinement 6.6 Sorti 
Case Study 2: Sentinel-Controlled Repetition 98 6.7 Case 

3.10 Formulating Algorithms with Top-Down, Stepwise Refinement 6.8 Sean 
Case Study 3: Nested Control Structures 105 6.9 Mult 

3.11 Assignment Operators 109 
3.12 Increment and Decrement Operators 110 

7 CP 

4 C Program Control 129 7.1 
7.2 

Intro 
Poin 

4.1 Introduction 130 7.3 Pain 
4.2 Repetition Essentials 130 7.4 Passi 
4.3 Counter-Controlled Repetition 131 7.5 Usin, 

for Repetition Statement 132 7.6 Bubl 
4.5 for Statement: Notes and Observations 135 7.7 sizel 
4.6 Examples Using the for Statement 135 7.8 Poinl 

switch Multiple-Selection Statement 139 7.9 Relat 
4.8 do...whi 1e Repetition Statement 145 7.10 Arra) 
4.9 break and conti nue Statements 146 7.11 Case 
4.10 Logical Operators 148 7.12 Poini 
4.11 Confusing Equality and Assignment ('"') Operators 151 
4.12 Structured Programming Summary 153 

8 CC 

5 C Functions 172 
8.1 
8.2 

Intro 
Fund 

5.1 Introduction 173 8.3 Char 
5.2 Program Modules in C 173 8.4 Strin, 
5.3 Math Library Functions 174 8.5 Stan, 
5.4 Functions 176 8.6 Strinl 
5.5 Function Definitions 176 8.7 Com 
5.6 Function Prototypes 180 8.8 Searc 
5.7 Function Call Stack and Activation Records 183 8.9 Mem 
5.8 Headers 183 8.10 Othe 
5.9 Calling Functions By Value and By Reference 184 
5.10 
5.11 

Random Number Generation 
Example: A Game of Chance 

185 
190 9 CFI 

5.12 Storage Classes 193 9.1 IntTO> 
5.13 Scope Rules 196 9.2 Strea 
5.14 Recursion 199 9.3 Form 
5.15 Example Using Recursion: Fibonacci Series 202 9.4 Print 
5.16 Recursion vs. Iteration 206 9.5 Print 



Contents II 


6 C Arrays 227 

6.1 Introduction 228 

6.2 Arrays 228 

6.3 Defining Arrays 230 

6.4 Array Examples 230 

6.5 Passing Arrays to Functions 244 

6.6 Sorting Arrays 248 

6.7 Case Study: Computing Mean, Median and Mode Using Arrays 250 

6.8 Searching Arrays 255 

6.9 Multiple-Subscripted Arrays 261 


7 C Pointers 285 

7.1 Introduction 286 

7.2 Pointer Variable Definitions and Initialization 286 

7.3 Pointer Operators 287 

7.4 Passing Arguments to Functions by Reference 289 

7.5 Using the const Qualifier with Pointers 293 

7.6 Bubble Sort Using Call-by-Reference 299 

7.7 si zeof Operator 302 

7.8 Pointer Expressions and Pointer Arithmetic 305 

7.9 Relationship between Pointers and Arrays 307 

7.10 Arrays of Pointers 312 

7.11 Case Study: Card Shuffiing and Dealing Simulation 312 

7.12 Pointers to Functions 317 


8 C Characters and Strings 341 

8.1 Introduction 342 

8.2 Fundamentals of Strings and Characters 342 

8.3 Character-Handling Library 344 

8.4 String-Conversion Functions 349 

8.5 Standard Input/Output Library Functions 354 

8.6 String-Manipulation Functions of the String-Handling Library 358 

8.7 Comparison Functions of the String-Handling Library 361 

8.8 Search Functions of the String-Handling Library 363 

8.9 Memory Functions of the String-Handling Library 369 

8.10 Other Functions of the String-Handling Library 373 


9 C Formatted Input/Output 388 

9.1 Introduction 389 

9.2 Streams 389 

9.3 Formatting Output with pri ntf 389 

9.4 Printing Integers 390 

9.5 Printing Floating-Point Numbers 391 




12 Contents 

9.6 Printing Strings and Characters 393 13.2 # 


9.7 Other Conversion Specifiers 394 13.3 #, 


9.8 Printing with Field Widths and Precision 395 13.4 #c 


9.9 Using Flags in the pri ntf Format Control String 398 13.5 C 

9.10 Printing Literals and Escape Sequences 400 13.6 #E 


9.11 Reading Formatted Input with scanf 401 13.7 #: 


13.8 Li 

13.9 Pr
10 C Structures, Unions, Bit Manipulations and 
13.10 As
Enumerations 414 

10.1 Introduction 415 
 14 010.2 Structure Definitions 415 

10.3 Initializing Structures 418 14.1 Int 

10.4 Accessing Structure Members 418 14.2 Rec 

10.5 Using Structures with Functions 420 14.3 Val 

10.6 typedef 420 14.4 Usi 

10.7 Example: High-Performance Card Shuffling and Dealing Simulation 421 14.5 No 

10.8 Unions 423 14.6 Pro 

10.9 Bitwise Operators 426 14.7 vol 

10.10 Bit Fields 435 14.8 SufI 

10.11 Enumeration Constants 438 14.9 MOl 


14.10 Sign 

14.11 Dyn
I I C File Processing 449 
14.12 Unc 


1l.l Introduction 450 

11.2 Data Hierarchy 450 

11.3 Files and Streams 452 IS C+· 

11.4 Creating a Sequential-Access File 453 Ob, 

11.5 Reading Data from a Sequential-Access File 458 
 15.1 Intro 

11.6 Random-Access Files 462 
 15.2 C++ 

11.7 Creating a Random-Access File 463 
 15.3 A Sin 

1I.8 Writing Data Randomly to a Random-Access File 465 
 15.4 C++;

11.9 Reading Data from a Random-Access File 468 
 15.5 Head 

1l.l0 Case Study: Transaction-Processing Program 469 
 15.6 Inlinc 


15.7 Refer

12 C Data Structures 486 15.8 Empt 


15.9 Defat
12.1 Introduction 487 

15.10 Unar;
12.2 Self-Referential Structures 488 

15.11 Funci
12.3 Dynamic Memory Allocation 488 

15.12 Func!
12.4 Linked Lists 490 

15.13 Inno(
12.5 Stacks 498 

15.14 Wrap
12.6 Queues 504 


12.7 Trees 510 

16 Intr

13 C Preprocessor 527 16.1 Introc 
13.1 Introduction 528 16.2 Classe 




Contents 13 

13.2 	 #i nc1ude Preprocessor Directive 528 

13.3 	 #defi ne Preprocessor Directive: Symbolic Constants 528 

13.4 	 #defi ne Preprocessor Directive: Macros 529 

13.5 	 Conditional Compilation 531 

13.6 	 #error and #pragma Preprocessor Directives 532 

13.7 	 # and ## Operators 532 

13.8 	 Line Numbers 533 

13.9 	 Predefined Symbolic Constants 533 

13.10 	Assertions 534 


14 	Other C Topics 539 

14.1 	 Introduction 540 

14.2 	 Redirecting 1/0 540 

14.3 	 Variable-Length Argument Lists 541 

14.4 	 Using Command-Line Arguments 543 

14.5 	 Notes on Compiling Multiple-Source-File Programs 544 

14.6 	 Program Termination with exi1: and a1:exil: 546 

14.7 	 vo1 a 1:il e Type Qualifier 547 

14.8 	 Suffixes for Integer and Floating-Point Constants 548 

14.9 	 More on Files 548 

14.10 	 Signal Handling 550 

14.11 	 Dynamic Memory Allocation: Functions ca11 oc and rea11 oc 552 

14.12 	 Unconditional Branching with g01:0 553 


1S 	C++ as a Better C; Introducing 

Object Technology 560 


15.1 	 Introduction 561 

15.2 	 C++ 561 

15.3 	 A Simple Program: Adding Two Integers 562 

15.4 	 C++ Standard Library 564 

15.5 	 Header Files 565 

15.6 	 Inline Functions 567 

15.7 	 References and Reference Parameters 569 

15.8 	 Empty Parameter Lists 574 

15.9 	 Default Arguments 574 

15.10 	 Unary Scope Resolution Operator 576 

15.11 	 Function Overloading 577 

15.12 	 Function Templates 580 

15.13 	 Introduction to Object Technology and the UML 583 

15.14 	Wrap-Up 586 


16 	 Introduction to Classes and Objects 592 

16.1 	 Introduction 593 

16.2 	 Classes, Objects, Member Functions and Data Members 593 




14 Contents 

16.3 Defining a Class with a Member Function 594 19.11 Buik 
16.4 Defining a Member Function with a Parameter 598 19.12 Over 
16.5 Data Members, set Functions and get Functions 601 19.13 Case 
16.6 Initializing Objects with Constructors 608 19.14 Stan< 
16.7 Placing a Class in a Separate File for Reusability 611 19.15 expl 
16.8 Separating Interface from Implementation 615 19.16 Prox~ 
16.9 Validating Data with set Functions 621 19.17 Wral 
16.10 Wrap-Up 626 


20 Obj
17 Classes: A Deeper Look, Part I 633 
20.1 Intro17.1 Introduction 634 

20.2 Base17.2 Ti me Class Case Study 635 

20.3 protj

17.3 Class Scope and Accessing Class Members 641 

20.4 Relat17.4 Separating Interface from Implementation 643 


2004.17.5 Access Functions and Utility Functions 644 

2004.17.6 Time Class Case Study: Constructors with Default Arguments 647 


17.7 Destructors 652 

20.4..17.8 When Constructors and Destructors are Called 653 


17.9 Time Class Case Study: A Subtle Trap-Returning a Reference to a 
private Data Member 656 


2004., 

17.10 Default Memberwise Assignment 659 

2004.'17.11 Wrap-Up 661 


20.5 Cons!18 Classes: A Deeper Look, Part 2 667 20.6 publi 
20.7 Softw
18.1 Introduction 668 
20.8 Wrap
18.2 const (Constant) Objects and const Member Functions 668 

18.3 Composition: Objects as Members of Classes 677 

18.4 fri end Functions and fri end Classes 683 

18.5 Using the thi s Pointer 686 21 Obj. 
18.6 stat; c Class Members 691 21.1 Intro< 
18.7 Data Abstraction and Information Hiding 696 21.2 Polyn 
18.8 Wrap-Up 698 21.3 Relati 

21.3.1 
21.3.:19 Operator Overloading 704 

21.3.~ 

19.1 Introduction 705 21.3.L 

19.2 Fundamentals ofOperator Overloading 706 21.3.~ 
19.3 Restrictions on Operator Overloading 707 

19.4 Operator Functions as Class Members vs. Global Function 708 21.4 Type 
19.5 Overloading Stream Insertion and Stream Extraction Operators 7]0 21.5 Absw 
19.6 Overloading Unary Operators 713 21.6 Case ~ 
19.7 Overloading Binary Operators 714 21.6.1 
19.8 Dynamic Memory Management 714 21.6.L 
19.9 Case Study: Array Class 716 21.6.~ 
19.10 Converting berween Types 728 21.6.4 



¥ 


Contents 15 


19.11 Building a String Class 	 729 

19.12 Overloading ++ and --	 730 
19.13 Case Study: A Date Class 	 732 

19.14 Standard Library Class string 	 736 

19.15 explicit Constructors 	 740 

19.16 Proxy Classes 	 743 

19.17 Wrap-Up 	 747 


20 Object·Oriented Programming: Inheritance 759 

20.1 Introduction 	 760 

20.2 Base Classes and Derived Classes 	 761 

20.3 protected Members 	 764 

20.4 Relationship between Base Classes and Derived Classes 	 764 


20.4.1 	 Creating and Using a (ommi ss i onEmp1oyee Class 765 

20.4.2 	 Creating a BasePl us(ommi ssi onEmployee Class Without 


Using Inheritance 770 

20.4.3 	 Creating a (ommi ssi onEmp1oyee-BasePl us(ommi ssi onEmployee 


Inheritance Hierarchy 775 

20.4.4 	 CommissionEmployee-BasePlus(ommissionEmployee 


Inheritance Hierarchy Using protected Data 780 

20.4.5 	 CommissionEmployee-BasePlus(ommissionEmployee 


Inheritance Hierarchy Using pri vate Data 787 

20.5 Constructors and Destructors in Derived Classes 	 794 

20.6 public, protected and private Inheritance 	 802 

20.7 Software Engineering with Inheritance 	 803 

20.8 Wrap-Up 	 804 


2 I Object-Oriented Programming: Polymorphism 810 

21.1 Introduction 	 811 

21.2 Polymorphism Examples 	 812 

21.3 Relationships Among 0 bjects in an Inheri rance Hierarchy 	 813 


21.3.1 	 Invoking Base-Class Functions from Derived-Class Objects 814 

21.3.2 	 Aiming Derived-Class Pointers at Base-Class Objects 821 

21.3.3 	 Derived-Class Member-Function Calls via Base-Class Pointers 822 

21.3.4 	 Virtual Functions 824 

21.3.5 	 Summary of the Allowed Assignments Between Base-Class 


and Derived-Class Objects and Pointers 830 

21.4 Type Fields and swi tch Statements 	 831 

21.5 Abstract Classes and Pure vi rtua1 Functions 	 831 

21.6 Case Study: Payroll System Using Polymorphism 	 833 


21.6.1 	 Creating Abstract Base Class Emp 1oyee 835 

21.6.2 	 Creating Concrete Derived Class Sa1 a ri edEmp1oyee 838 

21.6.3 	 Creating Concrete Derived Class HourlyEmployee 840 

21.6.4 	 Creating Concrete Derived Class Commi ssionEmployee 843 




.­

16 	 Contents 

21.6.5 	 Creating Indirect Concrete Derived Class 23. 
BasePlus(omm;ssionEmployee 845 

21.6.6 	 Demonstrating Polymorphic Processing 846 23. 
21.7 	 (Optional) Polymorphism, Virtual Functions and Dynamic Binding 23. 

"Under the Hood" 850 23: 
21.8 	 Case Study: Payroll System Using Polymorphism and Runtime Type Fur 

Information with Downcasting, dynam; c_ cast, type; d and type_info 854 23.8 Sm 
21.9 	 Virtual Destructors 858 23.9 Tyi 
21.10 	Wrap-Up 858 23.10 Wr; 

22 	Templates 864 24 Ex 
22.1 	 Introduction 865 24.1 Inrr· 
22.2 	 Function Templates 865 24.2 Exec 
22.3 	 Overloading Function Templates 869 24.3 Exal 
22.4 	 Class Templates 869 24.4 Wh, 
22.5 	 Nontype Parameters and Default Types for Class Templates 876 24.5 Red: 
22.6 	 Notes on Templates and Inheritance 877 24.6 Exce 
22.7 	 Notes on Templates and Friends 877 24.7 Proc 
22.8 	 Notes on Templates and stat; c Members 878 24.8 Stad 
22.9 	 Wrap-Up 878 24.9 Com 

24.10 	 Exce 
24.11 	 ProC(23 	Stream Input/Output 883 
24.12 	 Class 

23.1 	 Introduction 884 24.13 	 Stan< 
23.2 	 Streams 885 24.14 	Othe 

23.2.1 	 Classic Streams vs. Standard Streams 885 24.15 	WraF 
23.2.2 	 iostream Library Header Files 886 
23.2.3 	 Stream Input/Output Classes and Objects 886 

23.3 	 Stream Output 889 A OP4 
23.3.1 	 Output of char -I'Variables 889 
23.3.2 	 Character OUtput Using Member Function put 889 B 	 AS(

23.4 	 Stream Input 890 
23.4.1 	 get and getl i ne Member Functions 890 
23.4.2 	 i stream Member Functions peek, putback and ignore 893 C NUl 
23.4.3 	 Type-Safe I/O 893 C1 IntrO( 

23.5 	 Unformatted I/O Using read, write and gcount 893 C2 Abbre 
23.6 	 Introduction to Stream Manipulators 894 C3 Conv! 

23.6.1 	 Integral Stream Base: dec, oct, hex and setbase 895 C4 Conv( 
23.6.2 	 Floating-Point Precision (preci si on, setpreci s; on) 896 C5 Conv( 
23.6.3 	 Field Width (wi dth, setw) 897 C6 Negat 
23.6.4 	 User-Defined Output Stream Manipulators 898 

23.7 	 Stream Format States and Stream Manipulators 900 D 	 Gan23.7.1 	 Trailing Zeros and Decimal Points (showpoi nt) 900 
23.7.2 	 Justification (left, right and internal) 901 0.1 Imrod 

23.7.3 	 Padding (fill, setfill) 903 0.2 Deitel 

23.7.4 	 Integral Stream Base (dec, oct, hex, showbase) 904 0.3 Solutic 



Contents 17 

23.7.5 	 Floating-Point Numbers; Scientific and Fixed Notation 

(scientific, fixed) 905 


23.7.6 	 Uppercase/Lowercase Control (uppercase) 906 

23.7.7 	 Specifying Boolean Format (boo1alpha) 906 

23.7.8 Setting and Resetting the Format State via Member 

Function fl ags 907 


23.8 Stream Error States 	 909 

23.9 Tying an Output Stream to an Input Stream 	 911 

23.10 Wrap-Up 	 911 


24 Exception Handling 	 921 

24.1 Introduction 	 922 

24.2 Exception-Handling Overview 	 923 

24.3 Example: Handling an Attempt to Divide by Zero 	 923 

24.4 When to Use Exception Handling 	 929 

24.5 Rethrowing an Exception 	 930 

24.6 Exception Specifications 	 932 

24.7 Processing Unexpected Exceptions 	 933 

24.8 Stack Unwinding 	 933 

24.9 Constructors, Destructors and Exception Handling 	 935 

24.10 Exceptions and Inheritance 	 936 

24.11 Processing new Failures 	 936 

24.12 Class auto_ptr and Dynamic Memory Allocation 	 939 

24.13 Standard Library Exception Hierarchy 	 941 

24.14 Other Error-Handling Techniques 	 943 

24.15 Wrap-Up 	 944 


A Operator Precedence Charts 	 951 


B ASCII Character Set 	 955 


C Number Systems 	 956 

C.1 Introduction 	 957 

C.2 Abbreviating Binary Numbers as Octal and Hexadecimal Numbers 960 

C.3 Converting Octal and Hexadecimal Numbers to Binary Numbers 961 

C.4 Converting from Binary, Octal or Hexadecimal to Decimal 	 961 

C.5 Converting from Decimal to Binary, Octal or Hexadecimal 	 962 

C.6 Negative Binary Numbers: Two's Complement Notation 	 964 


D Game Programming: Solving Sudoku 	 969 

D.l Introduction 	 969 

D.2 Deitd Sudoku Resource Center 	 970 

D.3 Solution Strategies 	 970 




18 Contents 

0.4 Programming Sudoku Puzzle Solvers 974 G.12 T 

0.5 Generating New Sudoku Puzzles 975 G.13 A 

0.6 Conclusion 977 G.14 0 


G.15 \X 


Appendices on the Web 978 
Appendices E through I are PDF documents posted online at the book's Companion H U 
Website (located at www.pearsonhighered.com/dei tel). H.I In 

H.2 Br 

H.3 Lo
E Game Programming with the Allegro C Library I H.4 C( 


E.I introduction II an, 
E.2 Installing Allegro II 
 H.5 Au 

E.3 A Simple Allegro Program III H.C; W 

E.4 Simple Graphics: Importing Bitmaps and BJitting IV 

E.5 Animation with Douhle Buffering IX 

E.6 lmporting and Playing Sounds XVI I U: 

E.7 Keyboard Input XX 
 1.1 Int 

E.8 Fonts and Displaying Text XXV 
 I.2 Bre 

£.9 Implementing the Game OfI\Hlg XXXI 
 1.3 pri

E.lO Timers in Allegro XXXVII 1.4 COl

E.Jl The Grabber and Allegro Dataf1les XLII 1.5 wat 

E.12 Other Allegro Capabilities LI 
 1.6 We 

E.13 Allegro Resource Center tIl 


IndexF Sorting: A Deeper Look LVIII 
F.l IntroductiOI1 LIX 
F.2 Big 0 Notation LIX 

F.3 Selection Sort LX 

FA Insertion Sort LXIV 

F.5 tillerge Sort LXVII 


G Introduction to C99 LXXVIII 
G.I Introduction LXXIX 
G" Support for C99 LXXIX.~ 

G.3 New C99 Headers LXXX 

G.4 II Comments LXXX 

G.5 Mixing Declarations and ExecUtable Code I XXXI 

G.6 Declaring a Variahle in a for Statement Header LXXXII 

G.7 Designated Initializers and Compound Literals lXXXIV 

G.8 Type bool LXXXVII 

G.9 Implicit i nt in Function Declarations LXXXVIII 

C.IO Complex Numbers LXXXIX 

G.Jl Variable-Length Arrays XC 


www.pearsonhighered.com/dei


Contents 

C.12 'fhe snpri ntf FunCtion: Helping Avoid Hacker Attacks XCII! 
G.13 Additions to the Preprocessor XCV 
G.14 Other C99 Feamres XCVI 
G.15 Web Resources XCIX 

H 

H.I 
B.2 
H.3 
HA 

H.5 
H.G 

I 

I.1 
1.2 
1.3 
1.4 
1.5 
1.6 

Index 


Using the Visual Studio Debugger 
Introduction 
Breakpoints and the Continue Command 
Locals and Watch Windows 
Controlling Execution Using the Step Into, Step Over, Step Out 
and Continue Commands 
Autos \'Vindow 
Wrap-Up 

Using the GNU Debugger 
Introduction 
Breakpoints and the run, stop, conti nue and pri nt Commands 
pri nt and set Commands 
Controlling Execution Using the step, fi ni sh and next Commands 
watch Command 
Wrap-l)p 

elv 
CV 

CV 


CIX 


CXlI 
CXIV 
CXVI 

eXVll1 
CXIX 
CXIX 

CXXIV 
exXVI 

CXXVIII 
cxxx 

979 



Wckomc to the C p rogram m ing 1:lIlguage-.U1d 10 C+ t, too! T his book pr~n~ IcaJing­
lxlge compllling tec hnologies fo r sruden ts, iosuuctors and SOftW;HC' dc...dopmenc profcs­
sjon:II.~. 

At Ihe bC:lrt o f dlc book is the Deitel signatlltc ~ l ivC'-cod l' :lppr03ch. ~ Co ncepts are 
l'Hl"S(,nttd in the comCXI ofcomplete working progrnms, rather than ill code ,nipl)CtS'. E'.:lch 
code exa mple j~ illlnterii;lleiy 1'OlIowe<l by one or more g11lple executions. Al l thl: .~ou rl,."(' 
emit: is :1\':libbll.' at www.de i tel . eom/books /chtp6/. 

We bdi~\'e th:u this hook 3nd ils su ppOrt m;)f('rial ~ witt givc )'011 :111 in fo rnm ivc. imcr­
est iHg. ch:lllenging and e l1le l'l a i ni n~ illlrocluclion 10 C. 

A~ you re:ld the book, if yOu have (Iucstions. sct:ld .In c-mail to dei te l a!dei t el . coo ; 
we'll rl'Sportd promptly. For updat es on rh is book :Uld i t ~ supporting C and C~ + sofrwar..:. 
and ji)r the la tCSt news Oil alt Dcill.'1publicat ions :1ltd sl~ r.., i ces, vI ~ i t www.deitel . com. 

New and Updated Features 
I /erc :1rt: dtc updates we·VI." made for C /-low to Pmgmm, 61~ 

"I'd"killg" Diff~""ceHEx~rcis~s &1. We elleom:1ge )'ou 10 u.~c compUlcrs and dlc 
lnn:rnet to rcse':1tch anc! solve prob lcms rhat r"ally mauer. 11lcse tWW exercises are 
mt';UH 10 iocre3se awa reness of imporl<1 nt is~u~ the wo rl d is fi'lci ng. We hope 
you' lI i'l ppro:1ch them wi th your own v:1l ucs. politiOi :lIlci bdiefs. 

• Tested All Code 011 \'V;/ldolVs £Iud U mtx. \Y/e\'e tt'Stl-d evcry progrJm (Ihe ex:1n1­
pies 311d rhe cxerci.~) lIsing bOl h Visual Ctt 2008 3nd GNU GeC 4.3 . The 
code eX;\I n plcs aud exercise o)(lc solmions wen: also testt.'u using Visua l SH1d io 
20 10 BCCl. 

New Desigll . The book h:15 a nt'w interior dd ign th:tt graphiailly ser\'{'~ 10 orga­
1\ I7.t'. cbrify and high light the inform :HioJ}, .Uld enhan ces ,hc book'.~ ped agogy. 

• III/p ro /led Tc /,lIIiflology Sect jollS. We've added p:l1)(' number~ for Ihe defi n ing oc­
currcn ces of all r("/'Im in the term inology lists for e:l..~y reference. 

Updmnl CO/lu llge of C... nlld Obj«t-Or;e/lud ProKl'II1II1IIillg. \Y/e updalcd 
C h:1PICI'li 15-24 on objl.'CI -oril·lIlcd progr:ullrn ing in CH wirh m:il cri:ll from ou r 
JUSt published CH /-low to Progrnm. 7;" 

• 1i,ll'Il Pmgm/ftm ing £>.:ercires. \Y./e'vc rilli.."<.1all the progra mming excrci~.s. This 
hdp~ instrucro rs 1lI1\(.' :rssign nll'llts for rheir classes. 

• New \\\tob Appmdices. Chapters IS- 17 from the p rc..,iollS I.-d it ion :If(: now ~l':Irch­
:t ltle PDF Appendices E- G. a\';tibhl(' on (he Com pan ion Websi!!.: (S{'(' , hc acco,) 
C'".ml .I t rhe front of the book). 

www.deitel
www.deitel

	Cover
	d1
	d2
	d3
	d4
	d5
	d6
	d7
	d8
	d9
	d10
	d11
	pre

