








































































































































































































































































































































































































































































































































































































































































GETTING STARTED WITH THE MAC TOOLBOX 

WindowMaker 

Figure 12.6 A windowMaker window. 

Getting Started with the Mac Toolbox 
The next step in your programming education is to learn how to use the Macintosh 
Toolbox in your own programs. The first thing you should do is go out and get 
yourself a real development environment. As you've probably noticed, the version 
of Code Warrior we've been using won't let you create new projects. Although it's 
just fine for running the programs in this book, this limited version of Code Warrior 
definitely won't cut it when it comes to developing your own applications. 

By far, the two leading Macintosh development environments are 
CodeWarrior and Symantec C++ for Macintosh. Both environments can compile 
source code written in C and C++ (more on C++ in a minute), and both environ­
ments are capable of producing native 680x0 and PowerPC object code. Although 
there are differences between the two products, it would be difficult to recommend 
one over the other. 
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If you know a group of people who use a specific development environment, 
that's the one you should go with. If your best friend is a Mac programmer, stick 
with what that person uses. It is much easier to learn if you use the same develop­
ment environment as your teacher. 

Symantec makes a C and 680x0 only (no C++, no native PowerPC code) ver­
sion of its compiler for $199. MetroWerks has a 680x0-only version of its compiler 
that does compile C++ for $99. Competition being what it is, these prices will prob­
ably have changed by the time you read this, but if you are a hobbyist and have no 
plans for moving beyond C, one of these deals might be a good bet. On the other 
hand, if you plan on moving to C++ eventually (and you should), investing in C++ 
now might not be a bad idea. 

C++ is a superset of Candis the language of choice for Macintosh software de­
velopment. If you are serious about learning to program the Macintosh (and since 
you are still reading this far into the book, this is probably a pretty reasonable as­
sumption), you should first spend some time with C and learn the basics of 
Macintosh Toolbox programming, then move on to C++. Don't worry. Most every­
thing you learn in C will carry over into C++, and all of the Mac Toolbox stuff will 
still work in the C++ universe. Learn the Toolbox. Master C. Then dig into C++. 

If you just can't wait to get started with C++, check out the sequel to this 
book, called Learn C++ on the Macintosh. It assumes that you know C and gets 
you started with C ++. 

Once you've purchased your copy of CodeWarrior or Symantec C++ for 
Macintosh, you're ready to start using the Toolbox. Fortunately, there's a lot of lit­
erature available to help ease you through the Toolbox learning curve. 

Useful Resources 
If there is one item found on every Macintosh programmer's bookshelf, it's a well­
worn copy of Inside Macintosh, Apple's official Macintosh programmer's reference 
guide. Inside Macintosh covers the Toolbox in depth, listing every Toolbox function, 
along with the function's parameters and that function's place in the Mac universe. 

Inside Macintosh is broken out as a series, starting with Inside Macintosh: 
Macintosh Toolbox Essentials, with more than 30 volumes in the complete set. Get a 
copy of Macintosh Toolbox Essentials and More Macintosh Toolbox. These two vol­
umes introduce the Macintosh graphical user interface and describe most of the 
Toolbox functions you'll need to get started. 



USEFUL RESOURCES 

Once you get comfortable with the Toolbox, you'll probably want to pick up 
the rest of the Inside Macintosh series. Unfortunately, unless your company is pick­
ing up the tab, the entire series is probably not in this year's programming budget. 
Fortunately, the entire Inside Macintosh series is available on CD-ROM. You can 
find the electronic version at most of the places that sell CodeWarrior and 
Symantec C++ for Macintosh, including the MacTech mail-order store (310-575-
4343) and through Apple's Developer Tools Catalog (800-282-2732). 

Another tool well worth checking out is Apple's Toolbox Assistant (also 
known as TBA). Toolbox Assistant is a database filled with all the functions and 
constants from the entire Inside Macintosh series. Type in the name of a Toolbox 
function or constant, enter a return, and Toolbox Assistant displays a page show­
ing you everything you could want to know about the function or constant. Even 
better, Toolbox Assistant can communicate with both CodeWarrior and with 
Symantec C++ for Macintosh. Hold down the command key and double-dick on 
a Toolbox function or constant in your code, and the Toolbox Assistant automati­
cally jumps to the correct page. This tool is absolutely worth the investment. 

Although Inside Macintosh is an invaluable resource, it can be pretty intimidat­
ing when you are first learning about the Toolbox. There are a number of books out 
there that help bridge the gap for first-time Macintosh programmers. 

If you like the writing style in this book, check out the Macintosh C 
Programming Primer by Dave Mark and Cartwright Reed. (This book is frequently 
referred to as the Primer or the Mac Primer.) The Primer offers a step-by-step tour 
through the mysteries of the Toolbox, punctuating each chapter with a variety of 
sample programs. The Mac Primer takes the sting out of learning to program using 
the Mac Toolbox. 

The Primer also offers a lot of advice for programmers looking to get involved 
with the Macintosh development community. Whether you are interested in de­
veloping your own best-selling Macintosh application or just want to hook up 
with other Mac developers, the Mac Primer can help. Inside, you'll find descrip­
tions of Apple's developer relations programs, designed to help you get your 
products out the door. You'll learn where the developers hang out, whether on 
CompuServe, America Online, eWorld, or on the Internet. 

In general, Cartwright and I tried to put everything into the Primer that we 
were looking for when we were first learning to program the Macintosh. We hope 
you enjoy it. 

A book that I frequently tum to is Macintosh Programming Secrets by Scott 
Knaster and Keith Rollin. This book is full of Macintosh programming tips, tricks, 
and techniques. Scott and Keith take their years of experience as Apple employees 
and put them to good use, revealing some of the deep, dark secrets that only a Mac 
aficionado could know. Once you've mastered the basics of Macintosh Toolbox 
programming, give this book a try. 
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Get On-line 
All of the major on-line services have a Macintosh development area where you 
can get all your questions answered. For example, on CompuServe, type GO 
MACDEV and check out Section 11, called "Learn Programming." This section is 
an excellent place to meet other Mac programmers and post your questions. 

On America Online, you can use the keyword "MDV" to jump to the 
Macintosh development area; eWorld has a Mac development area as well. Take 
the time to check out the Macintosh development forum on your online service. 
Explore the libraries to see what kinds of tools and sample source code are avail­
able. Find out if there are regular meetings for beginners. You'll find that most of 
the folks who populate these sections are friendly and more than willing to spend 
some time helping you through a difficult concept or pointing you in the right di­
rection. 

Go Get 'Em 
Well, that's about it. I hope you enjoyed reading this book as much as I enjoyed 
writing it. Above all, I hope you are excited about C. Now that you have C under 
your belt, go out there and write some source code. 

Enjoyr 



-----------Appendix A 
Glossary 

68000 emulator: Software that runs on a PowerPC-based machine designed to 
emulate a 68000 processor. The 68000 emulator allows you to run software 
compiled for a 68000 on a PowerMac. 

algorithm: The technical approach used to solve a problem. 

ANSI C: The standard version of the C programming language established by 
the American National Standards Institute. 

append: A mode used when opening a file for writing. Append mode specifies 
that any data written to the file is written after any existing data. 

argument: Another word for parameter. 

array: A variable containing a sequence of data of a particular type. For example, 
you can declare an array of 50 ints. 

array element: The smallest addressable unit of an array. In an array of 50 ints, 
each int represents an element of the array. 

ASCII character set: A set of 128 standard characters defined by the American 
Standard Code for Information Interchange. 

backslash combination or backslash sequence: A single character represented 
by the combination of the backslash(\) and another character. For example, 
the sequence '\n' represents a new line character. 

backward compatibility: A computer design that allows a newer generation of 
computers to run the previous generation of software. In this book, backward 
compatibility refers to software compiled for the 68000 that still runs on a 
68020, 68030, 68040, and even on a PowerPC. 

balanced tree: A binary tree that maintains a uniform depth. The more unbal­
anced a tree becomes, the less efficient some tree-searching algorithms become. 
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bell curve: A bell-shaped statistical curve that represents a normal probability 
distribution. Plotting the possible rolls of a pair of six-sided dice yields a bell 
curve. 

binary: A system of mathematics based on the two digits 0 and 1. Computers use 
binary to represent the value stored in memory. 

binary tree: A data structure that consists of a series of nodes, each of which fea­
tures a left and right pointer. These two pointers point to other nodes, linking 
the group of nodes into a tree-like structure. 

bit: The smallest unit of computer memory, a bit has a value of either 0 or 1. 

bit bucket: A euphemism used to indicate a place where lost data goes. If your 
data went into the bit bucket, you'll never see it again-it is irretrievably lost. 

block: A sequence of memory. 

call: Cause a function to be executed. When a function is called, its code gets ex­
ecuted and control is then returned to the calling function. 

case-sensitive: Sensitive to the difference between upper- and lower-case letters. 
C is a case-sensitive language and therefore distinguishes between names such 
as MyFunction ( ) and MYFUNCTION ( ) . 

cast: See typecast. 

Central Processing Unit (CPU): The integrated circuit that controls the process­
ing of a computer. The Macintosh family of computers is driven by either a 
68000 series or PowerPC series CPU. 

child: A node in a tree pointed to by another node. The node that points to a 
child node is known as the child's parent. 

clearing a bit: Changing the value of a bit to 0. 

code optimization: A process used by a compiler to increase the efficiency of the 
object code it generates. 

Command-key equivalent: A key sequence tied to a specific pull-down menu 
item. Command-key equivalents always consist of a keyboard key combined 
with the Command (~) key. 

comparative operator: An operator that compares its left side with its right side, 
producing a value of either TRUE or FALSE. 



comparative relationship: The relationship between the two sides of a compar­
ative operator that determines whether the operator returns a value of TRUE 

or FALSE. 

compiler: A program that translates source code into the machine code under­
stood by a computer. 

compound statements: Statements made up of several parts, and possibly in­
cluding other statements. 

conditional expression: An expression built around the ? and : operators. 

console: A terminal or window that receives the output from Standard Library 
functions, such as printf () and echoes the input from the keyboard. 

constant: A program value that doesn't change: 27, 1.1414, and '\n' are all ex­
amples of constants. 

Control Manager: The functions in the Macintosh Toolbox that deal with con­
trols, such as radio buttons, push buttons, and scroll bars. 

convention: A standard agreed upon by a group of people. For example, most 
Macintosh programmers follow the convention of starting their global variable 
names with the letter g. 

counter: A variable whose sole purpose is to keep a running count of an event. 
The variable that changes each time through a for loop is a counter. 

CPU: See Central Processing Unit. 

deallocate: The opposite of allocate. Memory is typically allocated using 
malloc () and deallocated using free (). 

declaration: A statement used to define a new variable, function, or type. A vari­
able declaration establishes both the name and type of the variable. 

decrement: Decrease in value. Typically, decrementing a variable decreases its 
value by 1. 

default initialization value: The value used to initialize a global variable. The 
default initialization value for an int is 0 and for a pointer is NULL. 

definition: A declaration that causes memory to be allocated for the item being 
declared. 

dereference: Use a pointer to retrieve the contents of the memory location that 
the pointer points to. 
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dictionary: The table used by the compiler to hold the list of #define substitu­
tions contained in the source code being compiled. 

dimension: The number of array elements associated with an array. 

doping: The process of using a laser beam to create impurities in the silicon of an 
integrated circuit. 

exceeding the bounds: Exceeding the bounds of an array means trying to access 
an inappropriate element of the array, such as the 51st int in an array of 50 ints. 

expression: A combination of variables and operators that resolves to a single 
value. 

fat binary or fat application: An application that contains both 68000 and 
PowerPC object code. 

field: An element of a struct. A field is normally accessed using either the • or 
-> operator. 

file: A series of bytes residing on some storage media. For example, a file might 
be stored on a floppy disk, a hard drive, or even a CD-ROM. 

file position: The current location in a file, indicating the next byte that will be re­
turned by a read operation or the location where a read operation will place its 
first byte. 

Finder: The application that runs when your Macintosh first starts up. The 
Finder is the application with all of the windows and icons you use to launch 
other applications. 

floating-point numbers: Numbers that contain a decimal point. For example, 
3.5, -27.6874, and 3.14159 are all floating-point numbers. 

flow control: The ability to control the order in which your program's statements 
are executed. 

format specifier: A sequence of bytes, starting with %, that determines the format 
of data being read or written. 

format specifier modifier: A sequence of bytes that adds more detail to a format 
specifier. For example, %6d is a format specifier and the 6 in %6d is the format 
specifiermodifieL 

fractional part: The part of a floating point to the right of the decimal point. 



function: A sequence of source code that accomplishes a specific task. C func­
tions have a title and a body. The title contains the function's name and para­
meters. The body contains the function's code. 

function declaration: A line containing a function's return value, name, and pa­
rameter list, followed by a semicolon. The function declaration is also known 
as a function prototype and is used by the compiler to perform type checking. 

function parameter: A class of variable that allows data sharing between a call­
ing function and a called function. 

function pointer: A variable containing a pointer to a function. Function point­
ers can be used to call the function they point to. 

function prototype: See function declaration. 

function return value: The value returned by a function. Functions of type void 
are the only types of functions that do not return a value. 

function specifier: The first line of a function, basically, a function declaration 
without the semicolon. 

global variable: A variable that is accessible from inside every function in your 
program. 

graphical user interface (GUI): A user interface that features graphical elements, 
such as pictures, icons, and windows. The Mac is a great example of a graphi­
cal user interface. 

header file: A file that is included by another source code file using the 
#include mechanism. Header files typically end with • h. 

hexadecimal notation or hex notation: A notation that represents numbers in 
base 16 instead of the traditional base 10. 

HyperTalk: The programming language supported by HyperCard. 

increment: Increase in value. Typically, incrementing a variable increases its value 
byl. 

index: The number used to refer to an individual array element. An array index 
usually appears between the brackets following the array name. 

indices: The plural of index. 

infinite loop: A loop that repeats indefinitely. This is usually a bad thing. 
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initialization: The process of assigning a value to a variable for the first time. 

initialized: Containing a known value. 

inorder search: A binary tree search that recursively searches a node's left child, 
visits the node itself, then recursively searches the node's right child. 

input buffer: A block of memory designed to accumulate input from the key­
board for later retrieval by your program. 

input device: A device that allows a user to provide input to your program. The 
mouse and the keyboard are both input devices. 

integer: A whole number, such as 1, -26, or 3,876,560. 

integer part: The part of a floating-point number to the left of the decimal point. 

ISO C: The international standard for C established by the International 
Standards Organization. ISO C is based on ANSI C. 

iteration: The process of stepping through a list or array. In C, iteration fre-
quently starts at 0 and proceeds to some upper limit. 

key: The field in a tree struct that determines the search order of the tree. 

I-value: The left-hand side of an assignment statement. 

leaf node: A terminal node of a tree. In a binary tree, a leaf node has two NULL 

pointers. 

library: A file containing precompiled object code used as part of a project. The 
routines in the Standard Library are compiled into a series of libraries. 

linked list: A data structure consisting of two or more structs, linked together 
by pointers. 

linking: The process of joining the elements in a project into its ultimate form. For 
example, a series of compiled files might be linked into an application. 

literal: A constant of any type. The number 123 is an example of an int literal. 
"Hello" is an example of a literal text string. 

loading: The process of copying a library's object code into the project file. 

local variable: A variable declared within a function (as opposed to a global 
variable). 



localize: Customize your software so it is readable in a specific country, using a 
specific language. For example, you might localize your program for use in 
Japan by replacing the English, ASCII text by the multibyte character system 
used in Japan. 

logical operator: The set of operators that resolve to either true or false. 1, & &, 

and I I are examples of logical operators. 

loop: Any repeating source code sequence. do, while, and for are examples of 
C loop statements. 

machine language: A machine readable translation of your source code. 
Machine language is also known as object code. 

Macintosh Toolbox: The collection of functions that make a Macintosh program 
look and feel like a Macintosh program. 

macro: A#define that takes a parameter. 

master pointer: The pointer to the first element in a linked list. 

memory: A portion of a computer, composed of specially designed integrated 
circuits, used for the temporary storage of programs and data. 

Menu Manager: The functions in the Macintosh Toolbox that deal with the menu 
bar and pull-down and pop-up menus. 

modification: The code within a loop that modifies the value of the loop's ex­
pression. Without modification, the loop will never terminate. 

multi-dimensional array: An array declared with more than one index. 

native mode: A program running on a PowerPC that was compiled into 
PowerPC object code. 

object code: See machine language. 

open a file: Perform the necessary work prior to accessing a file's data. Files can 
be opened using several different modes, among them read, write, and append. 

operator: A special character (or set of characters) that represents a specific com­
puter operation.=,++, and I are examples of operators. 

out of bounds: See exceeding the bounds. 

output: The result of your program. In this book, all the output appeared in a 
console window. 
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pad byte or padding: Characters appended to a block of memory used to bring 
the block up to a predetermined size. Space characters are frequently used to 
pad a string to a fixed record size. Pad bytes are used to bring a struct up to 
a specific alignment in memory. 

parameter: See function parameter. 

parameter list The list of parameters associated with a function. A function's pa­
rameter list is found in the function specifier. 

pointer: A special variable, designed specifically to hold the address of another 
variable. 

pointer arithmetic: The process of incrementing or decrementing a pointer to 
point to a new memory location. 

pointer variable: See pointer. 

postfix notation: The use of the ++ or -- operator following a variable. In post­
fix notation, the value of the variable is returned before the variable is incre­
mented or decremented. 

postorder search: A binary tree search that recursively searches a node's left 
child, recursively searches the node's right child, then visits the node itself. 

prefix notation: The use of the++ or -- operator preceding a variable. In prefix 
notation, the variable is incremented or decremented before the value of the 
variable is returned. 

preorder search: A binary tree search that visits a node, then recursively searches 
the node's left and right children. 

prime number: A number whose only factors are 1 and itself. 2, 3, 5, and 7 are 
the only primes less than 10. 

processor: See Central Processing Unit. 

project file: A special file CodeWarrior and Symantec C++ use to gather infor­
mation about your project. The project object code is stored in the project file. 

project window: A window listing each of the source code files associated with 
the project. The project window also lists the current size of the object code as­
sociated with each source code file. 

prompt A text string that tells the user what your program expects him or her to 
do. For example, a prompt might ask the user to type in a number between 1 
and 10. 



Random Access Memory (RAM): See memory. 

random file access: Accessing the data in a file by seeking to a specific location, 
as opposed to reading a byte at a time from the beginning of the file. 

read a file: The process of transferring the data stored in a file into your program. 

Read-Only Memory (ROM): A memory chip that can be read but not written to. 
The Macintosh Toolbox is found on a set of ROM chips mounted on the Mac's 
motherboard. 

recursion: The process that occurs when a function calls itself. Recursive func­
tions normally feature a parameter that keeps track of the depth of the recur­
sion (the number of times the function has called itself). The recursive function 
will stop calling itself once a terminating condition has been met. 

return: What a function does when it is ready to exit. When a function returns, its 
nonstatic local variables go out of scope (can no longer be accessed). 

return type: The data type returned by a function. 

ROM: See Read-Only Memory. 

root node: The first node in a tree. A root node has no parents. 

scientific or exponential notation: A notation for representing numbers as a 
floating point number times a power of 10. For example, 2.5e3 is equal to 2.5 
times 10 to the third power, which is equal to 2500. 

scriptable program: A program designed to work with a scripting language like 
AppleScript. The Finder is scriptable. So is CodeWarrior. 

searching: The process of traversing a tree or list to look for a particular feature 
or value. 

sequential stream of bytes: A stream of bytes, one right after another. Accessing 
a stream sequentially is the opposite of random file access. 

shift bits: Move the bits within a byte either to the left or to the right. 

signed: A variable capable of storing both positive and negative values. 

simple statement: An assignment statement or function call. Simple statements 
never have substatements. 

source code: A sequence of statements that tells the computer what to do. 
Source code is written in a specific programming language, such as C or 
Pascal. 
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source code editor: A program that allows you to review and modify your 
source code. CodeWarrior has a built-in source code editor. 

Standard Library: A set of built-in functions that comes with every ANSI stan­
dard compiler. 

star operator: Another name for the * operator (the pointer dereferencing operator). 

statement: A combination of function calls, operators, and variables that per­
forms a set of computer operations. Statements are usually followed by a semi­
colon. 

step through: Usually associated with an array or a linked list. Stepping through 
an array or linked list means performing an operation on each element of the 
array or linked list. 

stream: A sequence of bytes, normally associated with a file. 

string constant: A string literal, such as 11 Hello 11
• 

string manipulation: The process of copying or altering a string variable. String 
manipulation is normally performed on a 0-terminated string embedded in an 
array of chars. 

syntax error: An error in your source code that prevents the compiler from com­
piling your code. Code Warrior reports syntax errors by printing an error mes­
sage in a separate window. 

terminal node: Another name for a leaf node. 

termination: The condition within a loop that allows the loop to exit. 

trace: A process that allows you to map the flow of your program's code. You can 
trace your program's execution using the CodeWarrior debugger. 

traversal: The process of stepping through a linked list, binary tree, or similar 
data structure. Traversals usually follow a specific pattern, such as preorder, 
inorder, or postorder. 

two's complement notation: The notation used by a compiler to represent 
signed integers. 

type: The class a variable belongs to. A variable's type determines the type of 
data that can be stored in the variable. char, int, and float are examples of 
variable types. 

typecast: A C mechanism for converting a variable from one type to another. 



typecasting: The process of applying a typecast to a variable. 

typo: Slang for a typographical error. 

unary: Usually used with respect to an operator, this indicates that the operator 
has a single operand. 

union: A data structure that allows multiple fields but dedicates all its memory 
to one of the fields. 

unsigned: A variable capable of storing only values greater than or equal than 
zero. 

update mode: The file opening modes that allow you to switch between reading 
and writing without reopening the file. Update modes are specified by includ­
ing a + in the mode specifier. 

user interface: The part of your program that interacts with the user. 

variable: A container for your program's data. Variables have a name and a type. 

variable scope: Within a program, a variable's scope determines where in the 
program the variable can be accessed. Local variables are only accessible 
within the function they are declared in. Global variables are accessible 
throughout the file they are declared in. 

variable type: See type. 

white space: An invisible character, such as a space, tab, or carriage return. 
White space is ignored by the compiler. 

whole number: An integer, as opposed to a floating point number. -256, 22, and 
1,000,000 are all whole numbers, but 3.14159 is not a whole number. 

wide character data types: Data types designed to hold characters represented 
by more than one byte. ISO supports wide character types, ANSI does not. 

wide string data types: String data types based on wide character data types. To 
learn more about these, see the writeup in Harbison and Steele's C: A Reference 
Manual. 

Window Manager: The functions in the Macintosh Toolbox that deal with the 
display and management of windows on the Mac's screen. 

write a file: The process of transferring data stored in your program's variables 
out to a disk file. 
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02.01 - hello --------------------- hello.c 
#include <stdio.h> 

int main( void ) 
{ 

print£( "Hello, world!\n" ); 

return O; 
} 

04.01- hello2 -------------------- hello2.c 

#include <stdio.h> 

void SayHello( void ); 

int main( void 
{ 

SayHello ( ) ; 

return O; 
} 

void SayHello( void ) 
{ 

print£( "Hello, worldl\n" ); 
} 

04.02 - hello3 -------------------- hello3.c 

#include <stdio.h> 
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void SayHello( void ); 

int main( void 
{ 

} 

SayHello ( ) ; 
SayHello ( ) ; 
SayHello ( ) ; 

return O; 

void SayHello( void ) 
{ 

printf ( "Hello, world! \n" ) ; 
} 

05.01 - operator 

#include <stdio.h> 

int main{ void 
{ 

int myint; 

my Int 3 * 2; 
printf ( "myint ---> %d\n", my Int 

myint += 1; 
printf ( "myint ---> %d\n", myint 

myint -::: 5; 
printf ( "myint ---> %d\n", my Int 

myint *= 10; 
printf ( "myint ---> %d\n", my Int 

my Int /::: 4; 
printf ( "myint ---> %d\n", my Int 

my Int I= 2; 
printf ( "myint ---> %d", my Int ) ; 

return O; 
} 

operator.c 

) ; 

) ; 

) ; 

) ; 

) ; 



SOURCE CODE LISTINGS 

05.02- postfix -------------------- postfix.c 

#include <stdio.h> 

int main ( void ) 
{ 

} 

int myint; 

myint 5; 
print£ ( "myint ---> %d\n", myint++ ) ; 
print£( "myint ---> %d", ++myint ); 

return O; 

05.03 - slasher --------------------- slasher.c 

#include <stdio.h> 

int main ( void ) 
{ 

} 

print£( "0000000000\r" ); 
print£( "11111\n" ); 

print£( "0000\b\bll\n" ); 

print£( "Here's a backslash ••• \\ ••• for you.\n" ); 
print£( "Here's a double quote ••• \" ••• for you.\n" ); 

print£( "Here are a few tabs ••• \t\t\t\t ••• for you.\n" ); 

print£( "Here are a few beeps ••• \a\a\a\a ••• for you." ); 

return O; 

06.01 .. truth Tester ------------------ truthTester.c 

#include <stdio.h> 

int main ( void 
{ 

int hascar, hasTimeToGiveRide; 
int nothingElseon, newEpisode, itsARerun; 
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hasCar = true; 
hasTimeToGiveRide = true; 

if ( hasCar && hasTimeToGiveRide 
printf( "Hop in - I'll give you a ride!\n" }; 

else 
print£( "I've either got no car, no time, or bothl\n" }; 

nothingElseOn = true; 
newEpisode = true; 

if ( newEpisode I I nothingElseOn } 
print£( "Let's watch Star Trekl\n" }; 

else 
print£( "Something else is on or I've seen this one.\n" }; 

nothingElseon = true; 
itsARerun = true; 

if ( nothingElseOn I I (1 itsARerun} } 
print£( "Let's watch Star Trekl\n" }; 

else 
print£( "Something else is on or I've seen this one.\n" }; 

return O; 
} 

06.02- loopTester 

#include <stdio.h> 

int main( void } 
{ 

int i; 

i O; 
while ( i++ < 4 ) 

print£( "while: i=%d\n", i ); 

print£( "After while loop, i=%d.\n\n", i ); 

for ( i = O; i < 4; i++ ) 
print£( "first for: i=%d\n", i ); 

printf( "After first for loop, i=%d.\n\n", i }; 

loopTester.c 
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for ( i = 1; i <= 4; i++ ) 
print£( "second for: i=%d\n", i ); 

print£( "After second for loop, i=%d.\n", i ); 

return O; 
} 

06.03-isOdd ------------------- isOdd.c 

#include <stdio.h> 

int main( void ) 

} 

int i; 

for i = 1; i <= 20; i++ 
{ 

} 

print£( "The number %dis , i ); 

if ( ( i % 2 ) == 0 ) 
print£ ( "even" ) ; 

else 
print£ ( "odd" ) ; 

if ( ( i % 3) == 0 
print£( " and is a multiple of 3" ); 

print£ ( ". \n" ) ; 

return O; 

06.04 - nextPrime ------------------- nextPrime.c 

#include <stdio.h> 
#include <math.h> 

int main( void ) 
{ 

int startingPoint, candidate, last, i; 
int isPrime; 

startingPoint = 19; 
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} 

if ( startingPoint < 2 ) 
{ 

candidate = 2; 
} 

else if ( startingPoint == 2 ) 
{ 

candidate = 3; 
} 

else 

} 

candidate = startingPoint; 
if (candidate % 2 == 0) /* Test only odd numbers */ 

candidate--; 
do 
{ 

isPrime = true; /* Assume glorious success */ 
candidate += 2; /* Bump to the next number to test */ 
last = sqrt( candidate );/*We'll check to see if candidate */ 

/* has any factors, from 2 to last */ 
/* Loop through odd numbers only */ 

for ( i = 3; (i <= last) && isPrime; i += 2 ) 
{ 

} 

if (candidate % i) == O ) 
isPrime = false; 

} while ( 1 isPrime ); 

printf( "The next prime after %dis %d. Happy?\n", 
startingPoint, candidate ); 

return O; 

06.05 - nextPrime2 

#include <stdio.h> 
#include <math.h> 

int main ( void ) 
{ 

int candidate, isPrime, i, last; 

printf( "Primes from 1to100: 2, "); 

for ( candidate=3; candidate<=lOO; candidate+=2 
{ 



} 

} 

isPrime = true; 
last= sqrt( candidate ); 

for ( i = 3; (i <= last) && isPrime; i += 2 ) 
{ 

if ( (candidate % i) 0 ) 
isPrime = false; 

} 

if ( isPrime ) 
print£( "%d, " candidate ); 

return O; 

SOURCE CODE LISTINGS 

06.06 - nextPrime3 ------------------ nextPrime3.c 

#include <stdio.h> 
#include <math.h> 

int main ( void ) 
{ 

int primeindex, candidate, isPrime, i, last; 

print£( "Prime #1 is 2.\n" ); 

candidate = 3; 
primeindex = 2; 

while ( primeindex <= 100 ) 
{ 

isPrime = true; 
last= sqrt( candidate ); 

for ( i = 3; (i <= last) && isPrime; i += 2 ) 
{ 

} 

if ( (candidate % i) == 0 ) 
isPrime = false; 

if ( isPrime ) 
{ 

} 

printf( "Prime #%dis %d.\n", primeindex, candidate ); 
primeindex++; 

343 



APPENDIXB 

344 

candidate+=2; 
} 

return O; 
} 

07.01 - drawDots 

#include <stdio.h> 

/***********************/ 
/* Function Prototypes */ 
/***********************/ 
void DrawDots ( int numDots ) ; 

int main ( void ) 
{ 

DrawDots( 30 ); 

return O; 
} 

void DrawDots ( int numDots ) 
{ 

int i; 

for i = l; i <= numDots; i++ ) 
print£( " " ) ; 

drawDots.c 

07.02- squarelt ---------------------- squarelt.c 
#include <stdio.h> 

/***********************/ 
/* Function Prototypes */ 
/***********************/ 
void Square It ( int number, int 

int main ( void 
{ 

int square; 

Squarelt( 5, &square ); 

*squarePtr ); 



print£( "5 squared is %d.\n", square ); 

return O; 
} 

void Squareit( int number, int 
{ 

*squarePtr c number * number; 
} 

07.03 - addThese 

#include <stdio.h> 

/***********************/ 
/* Function Prototypes */ 
/***********************/ 

*squarePtr ) 

int AddTheseNumbers( int nwnl, int num2 ); 

int main( void 
{ 

int sum; 

sum c AddTheseNumbers( 5, 6 ); 

printf ( "The sum is %d.", sum ) ; 

return O; 
} 

int AddTheseNumbers( int numl, int num2 ) 
{ 

return( numl + nwn2 ); 
} 

07.04- listPrimes ------------------

#include <stdio.h> 
#include <math.h> 

/***********************/ 
/* Function Prototypes */ 

SOURCE CODE LISTINGS 

addThese.c 

listPrimes.c 
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/***********************/ 
int IsitPrime ( int candidate ) ; 

int main ( void ) 
{ 

int i; 

for ( i = 1; i <= 50; i++ 
{ 

if ( IsitPrime( i ) ) 
print£( "%dis a prime number.\n", i ); 

} 

return O; 
} 

int IsitPrime( int candidate ) 
{ 

int i, last; 

if ( candidate < 2 ) 
return false; 

else 
{ 

last =sqrt( candidate ); 

for ( i = 2; i <= last; i++ 
{ 

if (candidate % i) 0 ) 

return false; 
} 

} 

return true; 
} 

07.05- power ---------------------- power.c 

#include <stdio.h> 

/***********************/ 
/* Function Prototypes */ 
/***********************/ 



void DoPower( int *resultPtr, int base, int exponent ); 

/***********/ 
/* Globals */ 
/***********/ 
int gPrintTraceinfo; 

int main( void 
{ 

int power; 

gPrintTraceinfo = false; 

if ( gPrintTraceinfo ) 
printf( "--->Starting main() ••• \n" ); 

DoPower( &power, 2, 5 ) ; 
printf ( "2 to the 5th = %d.\n", power ) ; 

DoPower( &power, 3, 4 ) ; 
printf( "3 to the 4th = %d.\n", power ) ; 

DoPower( &power, 5, 3 ) ; 

printf ( "5 to the 3rd %d.\n", power ) ; 

if ( gPrintTraceinfo ) 
print£( "--->Leaving main() ••• \n" ); 

return O; 
} 

void DoPower( int *resultPtr, int base, int exponent ) 
{ 

} 

int i; 

if ( gPrintTraceinfo 
printf( "\t---> Starting DoPower() ••. \n" ); 

*resultPtr = l; 
for ( i = 1; i <= exponent; i++ ) 

*resultPtr *= base; 

if ( gPrintTraceinfo ) 
print£( "\t---> Leaving DoPower() ••• \n" ); 

SOURCE CODE LISTINGS 
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07.06 - power2 --------------------- power2.c 

#include <stdio.h> 

/***********************/ 
/* Function Prototypes */ 

/***********************/ 
int DoPower( int base, int exponent ); 

/***********/ 
/* Globals */ 

/***********/ 
int gPrintTraceinfo; 

int main( void 
{ 

int power; 

gPrintTraceinfo = false; 

if ( gPrintTraceinf o ) 
print£( "--->Starting main() ••• \n" ); 

} 

print£( "2 to the 5th 
print£( "3 to the 4th 
print£( "5 to the 3rd 

if ( gPrintTraceinfo ) 

%d.\n", DoPower( 2, 5 
%d.\n", DoPower( 3, 4 
%d.\n", DoPower( 5, 3 

print£( "--->Leaving main() ••• \n" ); 

return O; 

int DoPower( int base, int exponent ) 
{ 

int i, result; 

if gPrintTraceinf o 
print£( "\t---> Starting DoPower() ••• \n" ); 

result = 1; 
for ( i = 1; i <= exponent; i++ ) 

result *= base; 

) ; 
) ; 
) ; 
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if ( gPrintTraceinfo ) 
print£( "\t---> Leaving DoPower() ••• \n" ); 

return result; 
} 

07.07 - nonPrimes ------------------- nonPrimes.c 

#include <stdio.h> 
#include <math.h> 

/***********************/ 
/* Function Prototypes */ 
/***********************/ 
int IsitPrime( int candidate ); 

int main( void ) 
{ 

} 

int i; 

for 
{ 

} 

i 1; i <= 50; i++ ) 

if IsitPrime( i ) ) 
{ 

} 

if ( ( i % 3 ) == 0 ) 
print£( "%dis not a prime number and is a multiple of 3.\n", i ); 

else 
print£( "%dis not a prime number.\n", i ); 

return O; 

int IsitPrime( int candidate ) 
{ 

int i, last; 

if ( candidate < 2 ) 
return false; 

else 
{ 

last= sqrt( candidate ); 

for ( i = 2; i <= last; i++ 
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{ 

if ( (candidate % i) 0 ) 

return false; 
} 

} 

return true; 
} 

08.01 - .floatSizer -------------------- .floatSizer.c 

#include <stdio.h> 

int main( void ) 
{ 

float myFloat; 
double myDouble; 
long double myLongDouble; 

myFloat = 12345.67890123456789; 
myDouble = 12345.67890123456789; 
myLongDouble = 12345.67890123456789; 

printf ( 11 sizeof ( float ) = %d\n 11
, (int) sizeof ( float ) ) ; 

printf( "sizeof( double ) = %d\n", (int)sizeof( double ) ); 
printf( "sizeof( long double ) = %d\n\n", (int)sizeof( long double ) ); 

printf( 11 myFloat = %f\n", myFloat ); 
printf( "myDouble = %f\n", myDouble ); 
printf( "myLongDouble = %f\n\n", myLongDouble ); 

printf( "myFloat = %25.16f\n", myFloat ); 
printf( "myDouble = %25.16f\n 11

, myDouble ); 
printf( "myLongDouble = %25.16f\n\n", myLongDouble ); 

printf ( "myFloat %10.lf\n", myFloat ) ; 
printf ( "myFloat %.2f\n", myFloat ) ; 
printf ( "myFloat %.12£\n", myFloat ) ; 
printf ( "myFloat %.9f\n\n", myFloat ) ; 

printf ( "myFloat %e\n\n", myFloat } ; 

myFloat = 100000; 
print£( "myFloat = %g\n", myFloat ); 

myFloat = 1000000; 
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print£ ( "myFloat %g\n", myFloat ); 

return O; 
} 

08.02 - intSizer -------------------- intSizer.c 

#include <stdio.h> 

int main( void ) 
{ 

print£( "sizeof( char ) = %d\n", (int)sizeof( char ) ); 
print£( "sizeof( short ) = %d\n", (int)sizeof( short ) ); 
print£( "sizeof( int ) = %d\n", (int)sizeof( int ) ); 
print£( "sizeof( long ) = %d\n", (int)sizeof( long ) ); 

return O; 
} 

08.03 - typeOverflow 

#include <stdio.h> 

int main( void 
{ 

---------------- typeOverflow.c 

unsigned char counter; 

} 

for ( counter=l; counter<=lOOO; counter++ ) 
print£( "%d\n", counter ); 

return O; 

08.04 - ascii -------------------------- ascii.c 
#include <stdio.h> 

/***********************/ 
/* Function Prototypes */ 
/***********************/ 
void PrintChars( char low, char high ); 

int main( void ) 
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{ 

PrintChars( 32, 47 ) ; 
PrintChars( 48, 57 ) ; 

PrintChars( 58, 64 ) ; 
PrintChars( 65, 90 ) ; 

PrintChars( 91, 96 ) ; 
PrintChars( 97, 122 ) ; 

PrintChars( 123, 126 ) ; 

return O; 
} 

void PrintChars( char low, char high ) 
{ 

} 

char c; 

print£( "%d to %d ---> ", low, high ); 

for ( c = low; c <= high; c++ ) 
printf( "%c", c ); 

printf ( "\n" ) ; 

08.05- dice ------------------------ dice.c 
#include <stdlib.h> 
#include <time.h> 
#include <stdio.h> 

/***********************/ 
/* Function Prototypes */ 
/***********************/ 
int RollOne( void ); 
void PrintRolls( int rolls[) ); 
void PrintX( int howMany ) ; 

int main( void ) 
{ 

int rolls[ 13 ], twoDice, i; 

srand( clock() ); 

for ( i=O; i<=12; i++ ) 



rolls[ i ] = O; 

for ( i=l; i <= 1000; i++ ) 
{ 

twoDice RollOne() + RollOne(); 
++rolls[ twoDice ]; 

} 

PrintRolls( rolls ); 

return O; 
} 

int RollOne( void 
{ 

return (rand() % 6) + 1; 
} 

void PrintRolls( int 
{ 

rolls () ) 

int i; 

for i=2; i<=12; i++ ) 

printf ( "%2d ( %3d): 
PrintX( rolls[ i ] I 
printf ( "\n" ) ; 

} 

void PrintX( inthowMany) 
{ 

int i; 

, i, 
10 ) ; 

for i=l; i<=howMany; i++ ) 
printf ( "x" ) ; 

} 

08.06-name 

#include <string.h> 
#include <stdio.h> 

int main( void ) 

rolls[ 
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i ] ) ; 
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{ 
char name[ 50 J; 

print£( "Type your first name, please: " ); 

scanf( "%s", name ); 

print£( "Welcome, %s. \n", name ) ; 
print£( "Your name is %d characters long.", (int)strlen( name ) ); 

return O; 
} 

08.07 - wordCount ----------------- wordCount.c 

#include <stdio.h> 
#include <ctype.h> 

#define kMaxLineLength 
#define kZeroByte 

/***********************/ 
/* Function Prototypes */ 
/***********************/ 
void ReadLine( char *line ); 

200 
0 

int CountWords( char *line ); 

/**************************************************> main <*/ 
int main( void ) 
{ 

char line[ kMaxLineLength ]; 
int numwords; 

printf( "Type a line of text, please:\n" ); 

ReadLine( line ); 
numWords = CountWords( line ); 

print£( "\n---- This line has %d word", numwords ); 

if ( numwords != 1 
print£( "s" ) ; 

print£( " ----\n%s\n", line ); 
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return O; 
} 

/**************************************************> ReadLine <*/ 
void ReadLine( char *line ) 
{ 

} 

while ( (*line= getchar()) 1= '\n' ) 
line++; 

*line = kZeroByte; 

/**************************************************> CountWords <*/ 
int CountWords( char *line 
{ 

} 

int numWords, inWord; 

numWords = O; 
inWord = false; 

while 
{ 

*line 1= kZeroByte 

} 

if 
{ 

1 isspace( *line 

if ( 1 inWord ) 
{ 

} 

numWords++; 
inWord = true; 

} 

else 
in Word false; 

line++; 

return numwords; 

08.08 - dice2 

#include <stdlib.h> 
#include <time.h> 
#include <stdio.h> 

dice2.c 
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#define kMaxRoll 18 
#define kMinRoll 3 

/***********************/ 
/* Function Prototypes */ 
/***********************/ 
int 
void 
void 

RollOne ( void ) ; 
PrintRolls( int 
PrintX ( int howMany ) ; 

int main( void ) 
{ 

rolls[ J ) ; 

int rolls[ kMaxRoll + 1 ], threeDice, i; 

} 

srand( clock() ); 

for ( i=O; i<=kMaxRoll; i++ ) 
rolls[ i ] = O; 

for ( i=l; i <= 1000; i++ ) 
{ 

threeDice = RollOne() + RollOne() + RollOne(); 
++rolls[ threeDice ]; 

PrintRolls( rolls ); 

return O; 

int RollOne( void 
{ 

return (rand() % 6) + l; 
} 

void PrintRolls( int 
{ 

rolls [ J ) 

int i; 

for ( i=kMinRoll; i<=kMaxRoll; i++ ) 
{ 

print£( "%2d (%3d): , i, rolls[ i ) ); 
PrintX( rolls[ i ] I 10 ); 
print£( "\n" ) ; 



} 
} 

void PrintX( int howMany ) 
{ 

} 

int i; 

for i=l; i<=howMany; i++ ) 
print£ ( "x" ) ; 
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08.09 - wordCount2 ---------------- wordCount2.c 

#include <stdio.h> 
#include <ctype.h> 

#define kMaxLineLength 
#define kZeroByte 

/***********************/ 
/* Function Prototypes */ 
/***********************/ 
void ReadLine( char *line ); 

200 
0 

int CountWords( char *line ); 
void Printwords( char *line ); 

/**************************************************> main <*/ 
int main( void ) 
{ 

char line( kMaxLineLength ]; 
int nwnWords; 

print£( "Type a line of text, please:\n" ); 

ReadLine( line ); 
numwords = CountWords( line ); 

print£( "\n---- This line has %d word", numwords ); 

if ( numwords 1= 1 
print£( "s" ); 

print£( " ----\n%s\n", line ); 
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print£( "\n---- Here are the words " ); 
PrintWords( line ); 

return O; 
} 

/**************************************************> ReadLine <*/ 
void ReadLine( char *line ) 
{ 

} 

while ( (*line= qetchar()) != '\n' ) 
line++; 

*line = kZeroByte; 

/**************************************************> CountWords <*/ 
int CountWords( char *line 
{ 

} 

int numWords, inWord; 

numWords = O; 
inWord = false; 

while 
{ 

*line != kZeroByte 

} 

if 1 isspace( *line 
{ 

} 

if ( ! inWord ) 
{ 

} 

numWords++; 
inWord = true; 

else 
in Word false; 

line++; 

return numwords; 

/**************************************************> PrintWords <*/ 
void PrintWords( char *line ) 



{ 

} 

int inWord; 

inWord = false; 

while 
{ 

*line I= kZeroByte 

} 

if 1 isspace( *line 
{ 

} 

if ( 1 inWord ) 
{ 

} 

putchar( '\n' ); 
inWord = true; 

putchar( *line ); 

else 
in Word false; 

line++; 
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09.01 - multiArray ----------------- multiArray.c 

#include <stdio.h> 

#define kMaxCDs 
#define kMaxArtistLength 

/***********************/ 
/* Function Prototypes */ 
/***********************/ 

300 
so 

void PrintArtists( short numArtists, 
char artist(][ kMaxArtistLength + 1 ] ); 

/**************************************************> main <*/ 
int main( void 
{ 

char artist[ kMaxCDs ][ kMaxArtistLength + 1 ]; 
short numArtists; 
char doneReading, *result; 

printf( "The artist array takes up %ld bytes of memory.\n\n", 
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sizeof( artist ) ); 

doneReading = false; 
numArtists = O; 

while ( 1 doneReading 
{ 

print£( "Artist #%d (return to exit): ", numArtists+l ); 
result= gets( artist[ numArtists ] ); 

} 

} 

if ( (result == NULL) I I 
(result[O] == '\0') ) 
doneReading = true; 

else 
numArtists++; 

print£( "----\n" ); 

PrintArtists( numArtists, artist ); 

return O; 

/**************************************************> PrintArtists <*/ 
void PrintArtists( short numArtists, 

{ 

} 

char artist[][ kMaxArtistLength + 1 ] ) 

short i; 

if ( numArtists <= 0 ) 
print£( "No artists to report.\n" ); 

else 
{ 

} 

for ( i=O; i<numArtists; i++ ) 
print£ ( "Artist #%d: %s\n", 

i+l, artist[i] ); 

09.02 - structSize 

#define kMaxArtistLength 
#define kMaxTitleLength 

so 
so 

structSize.h 



SOURCE CODE LISTINGS 

/***********************/ 
/* Struct Declarations */ 
/***********************/ 
struct CDinf o 
{ 

} ; 

char rating; 
char artist[ kMaxArtistLength + 1 ]; 
char title[ kMaxTitleLength + 1 ]; 

09.02 - structSize 

#include <stdio.h> 
#include "structSize.h" 

structSize.c 

/**************************************************> main <*/ 
int main( void 
{ 

} 

struct CDinfo myinfo; 

printf( "rating field: %ld byte\n", 
sizeof( myinfo.rating ) ); 

printf( "artist field: %ld bytes\n", 
sizeof( myinfo.artist ) ); 

printf ( "title field: %ld bytes\n", 
sizeof( myinfo.title ) ); 

printf ( " ---------\n" ); 

print£( "myinfo struct: %ld bytes", 
sizeof( myinfo ) ); 

return O; 

09.03 - structSize2 

/***********************/ 
/* Struct Declarations */ 
/***********************/ 

struct LongShortShort 
{ 

long myLong; 
short myShortl; 

structSize2.h 
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short myShort2; 
}; 

struct ShortLongShort 

}; 

short myShortl; 
long myLong; 
short myShort2; 

struct DoubleChar 
{ 

double myDouble; 
char myChar; 

struct CharDoubleChar 
{ 

} ; 

char myCharl; 
double myDouble; 
char myChar2; 

struct DoubleCharChar 
{ 

}; 

double myDouble; 
char myCharl; 
char mychar2; 

09.03 - structSize2 ------------------ structSize2.c 

#include <stdio.h> 
#include "structSize2.h" 

/**************************************************> main <*/ 
int main( void ) 

print£ ( "char: %ld byte\n", sizeof ( char ) ) ; 
printf( "short: %ld bytes\n", sizeof ( short ) ) ; 
print£( "long: %ld bytes\n", sizeof( long ) ); 
print£( "double: %ld bytes\n\n", sizeof( double ) ); 

print£( "LongShortShort: %ld bytes\n", 
sizeof( struct LongShortShort ) ); 



} 

print£( "ShortLongShort: %ld bytes\n", 
sizeof( struct ShortLongShort ) ); 

print£ ( "DoubleChar: %ld bytes\n", 
sizeof( struct DoubleChar ) ); 

print£( "CharDoubleChar: %ld bytes\n", 
sizeof( struct CharDoubleChar ) ); 

print£( "DoubleCharChar: %ld bytes\n", 
sizeof( struct DoubleCharChar ) ); 

return O; 
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09.04 - paramAddress --------------- paramAddress.h 

/***********/ 
/* Defines */ 
/***********/ 
#define kMaxCDs 
#define kMaxArtistLength 
#define kMaxTitleLength 

/***********************/ 
/* Struct Declarations */ 
/***********************/ 
struct CDinfo 
{ 

rating; 

50 
50 

300 

char 
char 
char 

artist[ kMaxArtistLength + 1 ]; 
title( kMaxTitleLength + 1 ]; 

} ; 

/***********************/ 
/* Function Prototypes */ 
/***********************/ 
void PrintParaminfo( struct CDinfo *myCDPtr, 

struct CDinfo myCDCopy ); 

09.04 - paramAddress 

#include <stdio.h> 
#include "paramAddress.h" 

paramAddress.c 
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/**************************************************> main <*/ 
int main{ void 
{ 

} 

struct CDinfo myCD; 

printf( "Address of myco.ratinq in main(): 
&(myCD.ratinq) ); 

PrintParaminfo{ &myCD, myCD ); 

return O; 

/*********************************> PrintStructAddresses <*/ 
void PrintParaminfo( struct CDinfo *myCDPtr, 

struct CDinf o myCDCopy ) 
{ 

%ld\n", 

print£( "Address of myCDPtr->rating in PrintParaminfo(): Ud\n", 
&(myCDPtr->rating) ); 

printf( "Address of myCDCopy.rating in PrintParaminfo(): Ud\n", 
&(myCDCopy.ratinq) ); 

09.05 - cdTracker ------------------ cdTracker.h 

/***********/ 
/* Defines */ 
/***********/ 
#define kMaxCDs 
#define k.MaxArtistLength 
#define kMaxTitleLength 

/***********************/ 
/* Struct Declarations */ 
/***********************/ 
struct CDinf o 
{ 

rating; 

50 
50 

300 

char 
char 
char 

artist( kMaxArtistLength + 1 ]; 
title[ kMaxTitleLength + 1 ]; 

struct CDinfo *next; 
} *gFirstPtr, *gLastPtr; 



/***********************/ 
/* Function Prototypes */ 
/***********************/ 
char 
struct 
void 
void 
void 

GetCommand( void ); 
CO Info *ReadStruct ( void ) ; 

AddToList( struct CDinfo 
ListCDs( void ); 
Flush( void ); 
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*curPtr ); 

09.05 - cdTracker cdTracker.c 

#include <stdlib.h> 
#include <stdio.h> 
#include "cdTracker.h" 

/**************************************************> main <*/ 
int main( void ) 
{ 

char command; 

gFirstPtr = NULL; 
gLastPtr :;;: NULL; 

while ( (command 
{ 

switch( command 
{ 

case 'n': 

GetCommand() ) 1= 'q' ) 

AddToList( ReadStruct() ); 
break; 

} 

} 

case 'l': 
ListCOs (); 
break; 

print£ ( "Goodbye ••• " ) ; 

return O; 

/*******************************************> Getcommand <*/ 
char GetCommand( void 
{ 

char command; 
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do 
{ 

} 

printf( "Enter command (q=quit, n=new, l=list): " ); 
scanf ( 11 %c 11 

, &command ) ; 
Flush(); 

while ( (command 1= 'q') && (command 1= 'n') 
&& (command!= 'l') ); 

printf( "\n----------\n" ); 
return( command ); 

/*******************************************> ReadStruct <*/ 
struct CDinfo *ReadStruct( void ) 
{ 

struct CDinfo •infoPtr; 
int nwn; 

inf oPtr malloc( sizeof( struct CDinfo ) ); 

if ( inf oPtr == NULL ) 
{ 

printf( "Out of memory!!! Goodbye!\n 11 
); 

exit( 0 ); 

printf( "Enter Artist's Name: " ); 
gets( infoPtr->artist ); 

printf ( "Enter CD Title: " ) ; 
gets( infoPtr->title ); 

do 
{ 

printf ( "Enter CD Rating ( 1-10): " ) ; 
scanf( 11 %d 11

, &nwn ); 
Flush(); 

while ( ( nwn < 1 ) 11 ( nwn > 10 ) ) ; 

inf oPtr->ratinq nwn; 

printf( "\n----------\n" ); 



return( infoPtr ); 
} 

/*******************************************> AddToList <*/ 
void AddToList( struct CDinfo *curPtr ) 
{ 

} 

if ( gFirstPtr == NULL 
gFirstPtr = curPtr; 

else 
gLastPtr->next = curPtr; 

gLastPtr = curPtr; 
curPtr->next = NULL; 

/*******************************************> ListCDs <*/ 
void ListCDs( void ) 
{ 

struct CDinfo *curPtr; 

if ( gFirstPtr == NULL ) 
{ 

} 

printf( "No CDs have been entered yet ••• \n" ); 
printf( "\n----------\n" ); 

else 
{ 
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for ( curPtr=gFirstPtr; curPtr!=NULL; curPtr = curPtr->next ) 
{ 

} 

} 

} 

printf ( "Artist: 
printf ( "Title: 
printf ( "Rating: 

%s\n", curPtr->artist ); 
%s\n", curPtr->title ); 
%d\n", curPtr->rating ); 

printf( "\n----------\n" ); 

/*******************************************> Flush <*/ 
void Flush( void ) 
{ 

while ( getchar() != '\n' ) 

} 
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09.06 - multiArray2 ----------------- multiArray2.c 

#include <stdio.h> 

#define kMaxCDs 300 
#define kMaxArtistLength so 

/***********************/ 
/* Function Prototypes */ 
/***********************/ 
void 
void 
void 

ReadLine( char *line ); 
Flush( void ); 
PrintArtists( short numArtists, 

char artist[][ kMaxArtistLength + 1 ) ); 

/**************************************************> main <*/ 
int main( void 
{ 

char artist[ kMaxCDs )[ kMaxArtistLength + 1 ]; 
short numArtists; 
char doneReading; 

printf( "The artist array takes up %ld bytes of memory.\n\n", 
sizeof( artist ); 

doneReading = false; 
numArtists = O; 

while ( ! doneReading 
{ 

printf( "Artist #%d (return to exit): ", nwnArtists+l ); 
ReadLine( artist[ numArtists ) ); 

if ( artist[numArtists][O] ~= '\0' 
doneReading = true; 

else 
numArtists++; 

printf( "----\n" ); 

PrintArtists( numArtists, artist ); 

return O; 
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} 

/**************************************************> ReadLine <*/ 
void ReadLine( char *line ) 
{ 

} 

char c; 
short numcharsRead; 

numCharsRead = O; 

while ( ((c = getchar()) 1= '\n') && 
(++numCharsRead <= kMaxArtistLength)) 

{ 

} 

*line = c; 
line++; 

*line = O; 

if ( numCharsRead > kMaxArtistLength ) 
Flush(); 

/**************************************************> Flush <*/ 
void Flush( void ) 
{ 

while ( getchar() 1= '\n' ) 

} 

/**************************************************> PrintArtists <*/ 
void PrintArtists( short numArtists, 

{ 

char artist(][ kMaxArtistLength + 1 ] ) 

short i; 

if ( numArtists <= O ) 
{ 

print£( "No artists to report.\n" ); 
return; 

} 

else 

for ( i=O; i<numArtists; i++ ) 
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} 
} 

printf( "Artist #%d: %s\n", 
i+l, artist[i] ); 

09.07 - cdTracker2 ----------------- cdTracker2.h 

/***********/ 
/* Defines */ 
/***********/ 
#define kMaxCDs 
#define kMaxArtistLength 
#define kMaxTitleLength 

/***********************/ 
/* Struct Declarations */ 
/***********************/ 
struct CDinfo 
{ 

rating; 

so 
so 

300 

char 
char 
char 

artist[ kMaxArtistLenqth + 1 ]; 
title[ kMaxTitleLenqth + 1 ); 

struct CDinfo •next; 
} *qFirstPtr, *qLastPtr; 

/***********************/ 
/* Function Prototypes */ 
/***********************/ 
char 
struct 
void 
void 
void 
void 

Getcommand( void ); 
CD Info *ReadStruct ( void ) ; 
AddToList( struct CDinfo *curPtr ); 
InsertinList( struct CDinfo *afterMeCDPtr, 
ListCDs ( void ) ; 
Flush( void ); 

struct CDinfo *neWCDPtr ); 

09.07 - cdTracker2 ------------------ cdTracker2.c 

#include <stdlib.h> 
#include <stdio.h> 
#include "cdTracker2.h" 

/**************************************************> main <*/ 
int main( void ) 



{ 

} 

char command; 

gFirstPtr = NULL; 
gLastPtr = NULL; 

while ( (command 
{ 

switch( command 
{ 

case 'n': 

GetCommand() ) 1= 'q' ) 

AddToList( ReadStruct{) ); 
break; 

} 

} 

case 'l': 
ListCDs(); 
break; 

printf ( "Goodbye ••• " ) ; 

return O; 

/*******************************************> GetCommand <*/ 
char Getcommand( void ) 
{ 

} 

char command; 

do 
{ 

} 

printf( "Enter command (q=quit, n=new, l=list): " ); 
scan£( "%c", &command ); 
Flush(); 

while ( (command 1= 'q') && (command 1= 'n') 
&& (command 1= 'l') ); 

print£( "\n----------\n" ); 
return( command ); 

/*******************************************> ReadStruct <*/ 
struct CDinfo *ReadStruct( void ) 
{ 
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} 

struct CDinfo *infoPtr; 
int num; 

inf oPtr malloc( sizeof( struct CDinfo ) ); 

if ( inf oPtr == NULL ) 
{ 

printf( "Out of memory!!! Goodbye!\n" ); 
exit( O ) ; 

} 

print£( "Enter Artist's Name: " ); 
gets( infoPtr->artist ); 

print£ ( "Enter CD Title: " ) ; 
gets( infoPtr->title ); 

do 
{ 

} 

print£( "Enter CD Rating (1-10): " ); 
scan£( "%d", &num ); 
Flush(); 

while ( ( num < 1 ) I I ( nwn > 10 ) ); 

infoPtr->rating num; 

printf( "\n----------\n" ); 

return( infoPtr ); 

/*******************************************> AddToList <*/ 
void AddToList( struct CDinfo *curPtr ) 
{ 

struct CDinfo *beforePtr; 

/* First check to see if the list is empty */ 
if ( gFirstPtr == NULL ) 

InsertinList( NULL, curPtr ); 
else if ( curPtr->rating <= gFirstPtr->rating 

/* Next check to see if curPtr should be the new first item */ 
InsertinList( NULL, curPtr ); 

else 
/* Walk through the list till you find the first rating higher than us */ 

{ 
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} 

} 

beforePtr = gFirstPtr; 

while ( (beforePtr->next 1= NULL) && 
(beforePtr->next->rating < curPtr->rating) 

{ 

beforePtr = beforePtr->next; 
} 

InsertinList( beforePtr, curPtr ); 

/*******************************************> InsertinList <*/ 
void InsertinList( struct CDinfo *afterMeCDPtr, struct CDinfo *newCDPtr ) 
{ 

if af terMeCDPtr == NULL ) 
/* This means we want to insert the new one as the first in the list */ 

{ 

} 

newCDPtr->next = gFirstPtr; 
gFirstPtr = newCDPtr; 
if ( gLastPtr == NULL ) 

gLastPtr = newCDPtr; 

else if ( afterMeCDPtr == gLastPtr 
/* This means we want to insert the new one as the last in the list */ 

} 

{ 

} 

gLastPtr->next = newCDPtr; 
neWCDPtr->next = NULL; 
gLastPtr = newCDPtr; 

else 
{ 

} 

newCDPtr->next = afterMeCDPtr->next; 
afterMeCDPtr->next = newCDPtr; 

/*******************************************> ListCDs <*/ 
void ListCDs( void ) 
{ 

struct CDinfo *curPtr; 

if ( gFirstPtr == NULL ) 
{ 

printf( "No CDs have been entered yet ••• \n" ); 
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printf( "\n----------\n" ); 
} 
else 
{ 

for ( curPtr=gFirstPtr; curPtr!=NULL; curPtr = curPtr->next ) 
{ 

print£( "Artist: 
print£( "Title: 
print£ ( "Rating: 

%s\n", curPtr->artist ); 
%s\n", curPtr->title ); 
%d\n", curPtr->rating ); 

print£( "\n----------\n" ); 

} 

} 

/*******************************************> Flush <*/ 
void Flush( void ) 
{ 

while ( getchar() 1= '\n' ) 

} 

09.08 - cdTracker3 

/***********/ 
/* Defines */ 
/***********/ 
#define kMaxCDs 
#define kMaxArtistLength 
#define kMaxTitleLength 

/***********************/ 
/* Struct Declarations */ 
/***********************/ 
struct CDinfo 
{ 

rating; 

so 
50 

300 

char 
char 
char 

artist[ kMaxArtistLength + 1 ]; 

title[ kMaxTitleLength + 1 ]; 
struct CDinfo *next, *prev; 

} *gFirstPtr, *gLastPtr; 

/***********************/ 
/* Function Prototypes */ 

cdTracker3.h 



/***********************/ 
char 
struct 
void 
void 
void 
void 

Getconunand( void ); 
CDinfo *ReadStruct ( void ) ; 

AddToList( struct CDinfo *curPtr ); 
ListCDs( void ); 
ListCDsinReverse( void ); 
Flush( void ); 
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09.08 - cdTracker3 ----------------- cdTracker3.c 

#include <stdlib.h> 
#include <stdio.h> 
#include "cdTracker3.h" 

/**************************************************> main <*/ 
int main( void ) 
{ 

} 

char command; 

gFirstPtr = NULL; 
gLastPtr = NULL; 

while ( (command= Getcommand() ) != 'q' ) 
{ 

} 

switch( command 
{ 

} 

case 'n': 
AddToList( ReadStruct() ); 
break; 

case 'l': 
ListCDs(); 
break; 

case 'r': 
ListCDsinReverse(); 
break; 

print£( "Goodbye ••. " ); 

return O; 

/*******************************************> GetConunand <*/ 
char GetCommand( void ) 
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{ 

} 

char command; 

do 
{ 

} 

printf( "Enter command (q=quit, n=new, l=list, r=list reverse): " ); 
scanf ( "%c" , &command ) ; 
Flush(); 

while ( (command 1= 'q') && (command!= 'n') 
&& (command 1= 'l') && (command!= 'r') ); 

printf( "\n----------\n" ); 
return( command ); 

/*******************************************> ReadStruct <*/ 
struct CDinfo *ReadStruct( void ) 

struct CDinfo *infoPtr; 
int num; 

inf oPtr malloc( sizeof( struct CDinfo ) ); 

if ( inf oPtr == NULL ) 
{ 

printf( "Out of memory111 Goodbyel\n" ); 
exit( 0 ) ; 

printf( "Enter Artist's Name: " ); 
gets( infoPtr->artist ); 

printf( "Enter CD Title: " ); 
gets( infoPtr->title ); 

do 
{ 

} 

printf( "Enter CD Rating (l-10): " ); 
scanf( "%d", &num ); 
Flush(); 

while ( ( num < 1 ) I I ( num > 10 ) ); 

infoPtr->rating num; 



SOURCE CODE LISTINGS 

print£( "\n----------\n" ); 

return( infoPtr ); 
} 

/*******************************************> AddToList <*/ 
void AddToList( struct CDinfo •curPtr ) 
{ 

} 

if ( gFirstPtr == NULL 
gFirstPtr = curPtr; 

else 
gLastPtr->next = curPtr; 

curPtr->prev = gLastPtr; 

gLastPtr = curPtr; 
curPtr->next = NULL; 

/*******************************************> ListCDs <*/ 
void ListCDs( void ) 
{ 

} 

struct CDinfo *curPtr; 

if ( gFirstPtr == NULL ) 
{ 

} 

print£ ( "No CDs have been entered yet ••• \n" ) ; 
printf( "\n----------\n" ); 

else 
{ 

} 

for ( curPtr=gFirstPtr; curPtrl=NULL; curPtr = curPtr->next ) 
{ 

} 

print£ ( "Artist: 
printf ( "Title: 
printf ( "Rating: 

%s\n", curPtr->artist ); 
%s\n", curPtr->title ); 
%d\n", curPtr->rating ); 

printf( "\n----------\n" ); 

/*******************************************> ListCDsinReverse <*/ 
void ListCDsinReverse( void ) 
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{ 

struct CDinfo *curPtr; 

if ( gLastPtr == NULL ) 
{ 

print£( "No CDs have been entered yet ••• \n" ); 
printf( "\n----------\n" ); 

} 

else 
{ 

for ( curPtr=gLastPtr; curPtrl=NULL; curPtr = curPtr->prev ) 

} 

} 

} 

printf ( "Artist: 
print£( "Title: 
printf ( "Rating: 

%s\n", curPtr->artist ); 
%s\n", curPtr->title ); 
%d\n", curPtr->rating ); 

print£( "\n----------\n" ); 

/*******************************************> Flush <*/ 
void Flush( void ) 
{ 

while ( getchar() 1= '\n' ) 

} 

10.01 - printFile 

#include <stdio.h> 

int main( void 
{ 

FILE *fp; 
int c; 

fp fopen( "My Data File", "r" ) ; 

if fp 1= NULL 
{ 

while ( (c = fgetc( fp )) 1= EOF ) 
putchar( c ); 

fclose( fp ); 

printFile.c 



} 

return O; 
} 

10.02 - cdFiler 

/***********/ 
/* Defines */ 
/***********/ 
#define kMaxArtistLength 
#define kMaxTitleLength 

#define kCDFileName 

/***********************/ 
/* Struct Declarations */ 
/***********************/ 
struct CDinf o 
{ 

char rating; 

50 
50 

"cdData" 

char artist[ kMaxArtistLength + 1 ]; 
char title[ kMaxTitleLength + 1 ); 
struct CDinfo *next; 

} ; 

/***********************/ 
/* Global Declarations */ 
/***********************/ 
extern struct CDinf o *gFirstPtr, *gLastPtr; 

/********************************/ 
/* Function Prototypes - main.c */ 
/********************************/ 
char 
struct 
void 
void 
void 
void 

GetCommand( void ); 
CD Info *ReadStruct ( void ) ; 

AddToList( struct CDinfo *curPtr ); 
ListCDs( void ); 
ListCDsinReverse( void ); 
Flush( void ); 

/*********************************/ 
/* Function Prototypes - files.c */ 
/*********************************/ 
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cdFiler.h 
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void WriteFile( void ); 
void ReadFile( void ); 
char ReadStructFromFile( FILE *fp, struct CDinfo *infoPtr ); 

10.02 - cdFiler 

#include <stdlib.h> 
#include <stdio.h> 
#include "cdFiler.h" 

/*********************************************> WriteFile <*/ 
void WriteFile( void 
{ 

} 

FILE *fp; 
struct CDinfo *infoPtr; 
int num; 

if gFirstPtr == NULL 
return; 

if ( ( f p = fopen( kCDFileName, "w" ) ) == NULL 

printf ( "***ERROR: Could not write CD file!" ) ; 
return; 

} 

for ( infoPtr=gFirstPtr; infoPtrlcNULL; infoPtr=infoPtr->next 
{ 

} 

fprintf( fp, "%s\n", infoPtr->artist ); 
fprintf( fp, "%s\n", infoPtr->title ); 

num = infoPtr->rating; 
fprintf ( fp, "%d\n", num ) ; 

fclose( fp ); 

/*********************************************> ReadFile <*/ 
void ReadFile( void 
{ 

FILE *fp; 
struct CDinfo *infoPtr; 
int i; 

if { ( fp fopen( kCDFileName, "r" ) ) NULL ) 

files.c 



} 

} 

do 
{ 

printf( "***ERROR: Could not read CD file!" ); 
return; 

infoPtr = malloc( sizeof( struct CDinfo ) ); 

if ( inf oPtr == NULL ) 

} 

printf( "Out of memory111 Goodbye1\n" ); 
exit( O ) ; 

} 

while ReadStructFromFile( fp, infoPtr ) ); 

fclose( fp ); 
free( infoPtr ); 

/************************************> ReadStructFromFile <*/ 
char ReadStructFromFile( FILE *fp, struct CDinfo *infoPtr ) 
{ 

int num; 

if fscanf( fp, "%[A\n]\n", infoPtr->artist ) 1= EOF ) 
{ 

if ( fscanf ( fp, "%[A\n)\n", infoPtr->title ) == EOF 

} 

} 

printf( "Missing CD titlel\n" ); 
return false; 

else if ( fscanf( fp, "%d\n", &num) 
{ 

} 

printf( "Missing CD ratingl\n" ); 
return false; 

else 

inf oPtr->rating = num; 
AddToList( infoPtr ); 
return true; 

else 

EOF ) 
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return false; 
} 

10.02 - cdFiler 

#include <stdlib.h> 
#include <stdio.h> 
#include "cdFiler.h" 

/***********************/ 
/* Global Definitions */ 
/***********************/ 
struct CDinfo *gFirstPtr, *gLastPtr; 

/**************************************************> main <*/ 
int main( void ) 
{ 

} 

char conunand; 

gFirstPtr = NULL; 
gLastPtr = NULL; 

ReadFile(); 

while ( (command= Getcommand() ) 1= 'q' ) 
{ 

} 

switch( command 
{ 

case 'n': 
AddToList( ReadStruct() ); 
break; 

case 'l': 
ListCDs(); 
break; 

WriteFile(); 

print£ ( "Goodbye ••• " ) ; 

return O; 

main.c 



/*******************************************> GetCommand <*/ 
char GetCommand( void ) 
{ 

} 

char command; 

do 
{ 

} 

print£( "Enter command (q=quit, n=new, l=list): " ); 
scanf ( "%c" , &command ) ; 
Flush(); 

while ( (command 1= 'q') && (command 1= 'n') 
&& (command!= 'l') ); 

print£( "\n----------\n" ); 
return( command ); 

/*******************************************> ReadStruct <*/ 
struct CDinfo *ReadStruct( void ) 
{ 

struct CDinfo *infoPtr; 
int num; 

inf oPtr malloc( sizeof( struct CDinfo ) ); 

if ( inf oPtr == NULL ) 
{ 

} 

print£( "Out of memory!!! Goodbye!\n" ); 
exit( O ) ; 

print£ ( "Enter Artist's Name: " ) ; 
gets( infoPtr->artist ); 

printf( "Enter CD Title: " ); 
gets( infoPtr->title ); 

do 
{ 

} 

print£( "Enter CD Rating (1-10): " ); 
scanf ( "%d", &num ) ; 
Flush(); 

while ( ( num < 1 ) I I ( num > 10 ) ); 
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inf oPtr->rating = num; 

print£( "\n----------\n" ); 

return( infoPtr ); 
} 

/*******************************************> AddToList <*/ 
void AddToList( struct CDinfo *curPtr ) 
{ 

} 

if ( gFirstPtr == NULL 
gFirstPtr = curPtr; 

else 
gLastPtr->next = curPtr; 

gLastPtr = curPtr; 
curPtr->next = NULL; 

/*******************************************> ListCDs <*/ 
void ListCDs( void ) 
{ 

} 

struct CDinfo *curPtr; 

if ( gFirstPtr == NULL 
{ 

print£( "No CDs have been entered yet ••• \n 11 
); 

print£( "\n----------\n 11 
); 

} 

else 
{ 

} 

for ( curPtr=gFirstPtr; curPtrl=NULL; curPtr = curPtr->next ) 
{ 

pr intf ( 11 Artist: 
print£ ( "Title: 
pr intf ( 11 Rating: 

%s\n 11
, curPtr->artist ); 

%s\n 11
, curPtr->title ); 

%d\n 11
, curPtr->rating ); 

printf( "\n----------\n 11 
); 

/*******************************************> Flush <*/ 
void Flush( void ) 



{ 

while ( getchar() != '\n' ) 

} 

10.03 - dinoEdit 

/***********/ 
/* Defines */ 
/***********/ 
#define kDinoRecordSize 
#define kMaxLineLength 
#define kDinoFileName 

20 
100 
"My Dinos" 

/********************************/ 
/* Function Prototypes - main.c */ 
/********************************/ 
int 
int 
void 
char 
void 
void 
void 

GetNumber( void ); 
GetNwnberOfDinos( void ); 

ReadDinoName( int number, char *dinoName ); 
GetNewDinoName( char *dinoName ); 
WriteDinoName( int number, char *dinoName ); 
Flush( void ); 
DoError( char *message ); 

10.03 - dinoEdit 

#include <stdlib.h> 
#include <stdio.h> 
#include <string.h> 
#include "dinoEdit.h" 

/**************************************************> main <*/ 
int main( void ) 

int nwnber; 
FILE *fp; 
char dinoName( kDinoRecordSize+l ]; 

while ( (number= GetNumber() ) != 0 
{ 

ReadDinoName( number, dinoName ); 

printf( "Dino #%d: %s\n", number, dinoName ); 

if ( GetNewDinoName( dinoName ) ) 
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WriteDinoName( number, dinoName ); 

print£ ( "Goodbye ••• " ) ; 

return O; 
} 

/*******************************************> GetNumber <*/ 
int GetNumber( void ) 

} 

int number, numDinos; 

numDinos = GetNumberOfDinos(); 

do 
{ 

} 

print£( "Enter number from 1 to %d (0 to exit): " 
numDinos ) ; 

scanf ( "%d" , &number ) ; 
Flush(); 

while ( (number< 0) I I (number> numDinos) ); 

return( number ); 

/*********************************> GetNumberOfDinos <*/ 
int GetNumberOfDinos( void ) 
{ 

FILE *fp; 
long f ileLength; 

if ( fp "" £open( kDinoFileName, "r" ) ) == NULL 
DoError( "Couldn't open file ••• Goodbyel" ); 

if ( fseek( fp, OL, SEEK_END ) != 0 ) 
DoError( "Couldn't seek to end of file ••• Goodbyel" ); 

if ( (fileLength =£tell( fp )) == -lL ) 
DoError( "£tell() failed ••• Goodbye!" ) ; 

£close ( fp ) ; 

return( (int)(fileLength I kDinoRecordSize) ); 



} 

/*********************************> ReadDinoName <*/ 
void ReadDinoName( int number, char *dinoName ) 
{ 

} 

FILE 
long 

*fp; 
bytesToSkip; 

if (fp = fopen( kDinoFileName, "r" )) ==NULL 
DoError( "Couldn't open file ••• Goodbyel" ); 

bytesToSkip = (long)((nwnber-1) * kDinoRecordSize); 

if ( fseek( fp, bytesToSkip, SEEK_SET ) l= 0 ) 
DoError( "Couldn't seek in file ••• Goodbyel" ); 

if ( fread( dinoName, (size_t)kDinoRecordSize, 
(size_t) 1, fp ) 1= 1 ) 
DoError( "Bad fread() ••• Goodbyel" ); 

£close ( fp ) ; 

/******************************> GetNewDinoName <*/ 
char GetNewDinoName( char *dinoName 
{ 

char line[ kMaxLineLength ]; 
int i, nameLen; 

printf( "Enter new name: " ); 

gets( line ); 

if ( line[O] == '\O' 
return false; 

for ( i=O; i<kDinoRecordSize; i++ ) 
dinoName[i] = ' '; 

nameLen = strlen( line ); 

if ( nameLen > kDinoRecordSize 
nameLen = kDinoRecordSize; 

for ( i=O; i<nameLen; i++ ) 
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dinoName[i] line[ i]; 

return true; 
} 

/*********************************> WriteDinoName <*/ 
void WriteDinoName( int number, char *dinoName ) 
{ 

} 

FILE 
long 

*fp; 
bytesToSkip; 

if (fp = fopen( kDinoFileName, "r+" )) ==NULL 
DoError( "Couldn't open file ••• Goodbye!" ); 

bytesToSkip = (long)((number-1) * kDinoRecordSize); 

if ( fseek( fp, bytesToSkip, SEEK_SET ) 1= 0 ) 
DoError( "Couldn't seek in file ••• Goodbyel" ); 

if ( fwrite( dinoName, (size_t)kDinoRecordSize, 
(size_t)l, fp ) != 1 ) 
DoError ( "Bad fwr i te ( ) ••• Goodbye! " ) ; 

fclose ( fp ) ; 

/*******************************************> Flush <*/ 
void Flush( void ) 
{ 

while ( getchar() != '\n' ) 

} 

/*******************************************> DoError <*/ 
void DoError( char *message ) 
{ 

} 

printf( "%s\n", message ); 
exit( O ) ; 

10.04 - fileReader ------------------- fileReader.c 

#include <stdio.h> 
#include <stdlib.h> 
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/***********************/ 
/* Function Prototypes */ 
/***********************/ 
void 
int 
void 

DoError( char *message ); 
Read.LineOfNums( FILE *fp, int numsPerLine, int *intArray ); 

PrintLineOfNums( int numsPerLine, int *intArray ); 

/*******************************************> main <*/ 
int main( void 
{ 

} 

FILE *fp; 
int *intArray, numsPerLine; 
size_t arraySize; 

fp fopen( "My Data File", "r" ) ; 

if f p == NULL 
DoError( "Couldn't open file!" ); 

if ( fscanf( fp, "%d", &numsPerLine 
DoError( "Bad fscanf() call!" ); 

if ( numsPerLine <= 0 ) 

1= 1 ) 

DoError( "Too few items per line!" ); 

arraySize = numsPerLine * sizeof( int ); 

if ( (intArray = malloc( arraySize )) NULL 
DoError( "Couldn't malloc() int array!" ); 

while ( Read.LineOfNums( fp, numsPerLine, intArray ) ) 
PrintLineOfNums( numsPerLine, intArray ); 

free( intArray ); 

return O; 

/*************************************> Read.LineOfNums <*/ 
int ReadLineOfNums( FILE *fp, int numsPerLine, int *intArray 
{ 

int i; 

for i=O; i<numsPerLine; i++ ) 
{ 
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if ( fscanf ( fp, "%d", &(intArray[ i J) ) 1= 1 ) 
return false; 

} 

return true; 
} 

/************************************> PrintLineOfNwns <*/ 
void PrintLineOfNwns( int nwnsPerLine, int *intArray ) 
{ 

int i; 

for ( i=O; i<numsPerLine; i++ ) 
printf ( "%d\t", intArray[ i ] ) ; 

printf ( "\n" ) ; 
} 

/*******************************************> DoError <*/ 
void DoError( char *message ) 
{ 

} 

printf( "%s\n", message ); 
exit( 0 ) ; 

10.05 - cdFiler2 ------------------- cdFiler2.h 

/***********/ 
I* Defines */ 
/***********/ 
#define kMaxLineLength 
#define kCDFileName 

/***********************/ 
/* Struct Declarations */ 
/***********************/ 
struct CDinf o 
{ 

char rating; 
char *artist; 
char *title; 
struct CDinfo *next; 

}; 

200 
"cdData" 



/***********************/ 
/* Global Declarations */ 
/***********************/ 
extern struct CDinf o *gFirstPtr, *gLastPtr; 

/********************************/ 
/* Function Prototypes - main.c */ 
/********************************/ 
char GetCommand( void ) ; 
struct CDinf o *ReadStruct( void ) ; 
void AddToList( struct CDinfo 
void ListCDs( void ); 
void ListCDsinReverse( void ) ; 
void Flush( void ); 

*curPtr 

char *MallocAndCopy( char *line ) ; 
void zeroLine( char *line ) ; 

/*********************************/ 
I* Function Prototypes - files.c */ 
/*********************************/ 

WriteFile( void ); 
ReadFile( void ); 

) ; 

void 
void 
char ReadStructFromFile( FILE *fp, struct CDinfo *infoPtr ); 

SOURCE CODE LISTINGS 

10.05 - cdFiler2 ---------------------- files.c 
#include <stdlib.h> 
#include <stdio.h> 
#include "cdFiler2.h" 

/*********************************************> WriteFile <*/ 
void WriteFile( void 
{ 

FILE *fp; 
struct CDinfo *infoPtr; 
int num; 

if gFirstPtr == NULL 
return; 

if ( ( f p = £open{ kCDFileName, 
{ 

print£{ "***ERROR: Could not 
return; 

"w" ) ) == NULL 

write CD file!" ) ; 

391 



APPENDIXB 

392 

} 

for ( infoPtr=gFirstPtr; infoPtr!=NULL; infoPtr=infoPtr->next 
{ 

} 

fprintf( fp, "%s\n", infoPtr->artist ); 
fprintf( fp, "%s\n", infoPtr->title ); 

num = infoPtr->rating; 
fprintf( fp, "%d\n", num ); 

£close( fp ); 

/*********************************************> ReadFile <*/ 
void ReadFile( void 
{ 

} 

FILE *fp; 
struct CDinfo *infoPtr; 

if ( ( fp = fopen( kCDFileName, "r" ) ) == NULL ) 
{ 

} 

do 
{ 

printf( "***ERROR: Could not read CD file!" ); 
return; 

infoPtr = malloc( sizeof( struct CDinfo ) ); 

if ( infoPtr == NULL ) 
{ 

} 

printf( "Out of memory!!! Goodbye!\n" ); 
exit( 0 ); 

} 

while ReadStructFromFile( fp, infoPtr ) ); 

fclose( fp ); 
free( infoPtr ); 

/************************************> ReadStructFromFile <*/ 
char ReadStructFromFile( FILE *fp, struct CDinfo *infoPtr ) 
{ 



} 

int num; 
char line[ kMaxLineLength ); 

zeroLine( line ); 
if ( fscanf( fp, "%[A\n)\n", line ) != EOF ) 
{ 

} 

infoPtr->artist = MallocAndCopy( line ); 
ZeroLine( line ); 

if ( fscanf( fp, "%[A\n]\n", line ) 
{ 

EOF ) 

} 

printf( "Missing CD title!\n" ); 
return false; 

else 
{ 

} 

infoPtr->title MallocAndCopy( line ); 

if ( fscanf( fp, "%d\n", &num ) == EOF 
{ 

} 

print£( "Missing CD rating!\n" ); 
return false; 

else 
{ 

} 

infoPtr->rating = num; 
AddToList( infoPtr ); 
return true; 

else 
return false; 

SOURCE CODE LISTINGS 

10.05 - cdFiler2 ~~~~~~~~~~~~~~~~~~~~~~~~ ntain.c 

#include <string.h> 
#include <stdlib.h> 
#include <stdio.h> 
#include "cdFiler2.h" 

/***********************/ 
/* Global Definitions */ 
/***********************/ 
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struct CDinfo *gFirstPtr, *gLastPtr; 

/**************************************************> main <*/ 
int main( void ) 
{ 

} 

char conunand; 

gFirstPtr = NULL; 
gLastPtr = NULL; 

ReadFile ( ) ; 

while ( (command= GetCommand() ) 1= 'q' ) 
{ 

} 

switch( conunand 
{ 

} 

case 'n': 
AddToList( ReadStruct() ); 
break; 

case 'l': 
ListCDs(); 
break; 

WriteFile(); 

printf ( "Goodbye ••• " ) ; 

return O; 

/*******************************************> GetCommand <*/ 
char GetConunand( void ) 
{ 

char command; 

do 
{ 

} 

printf( "Enter command (q=quit, n=new, l=list): 11 )1 
scanf ( "%c" , &command ) ; 
Flush(); 

while ( (command 1= 'q') && (command 1= 'n') 



} 

&& (command!= 'l') ); 

print£( "\n----------\n" ); 
return( command ); 

/*******************************************> ReadStruct <*/ 
struct CDinfo *ReadStruct( void ) 
{ 

} 

struct CDinfo *infoPtr; 
int 
char 

num; 
line[ kMaxLineLength ]; 

inf oPtr malloc( sizeof( struct CDinfo ) ); 

if ( inf oPtr == NULL ) 
{ 

} 

print£ ( "Out of memory! 1 ! Goodbye! \n" ) ; 
exit( O ) ; 

print£( "Enter Artist's Name: " ); 
gets( line ); 
infoPtr->artist = MallocAndCopy( line ); 

print£ ( "Enter CD Title: " ) ; 
gets{ line ); 
infoPtr->title = MallocAndCopy( line ); 

do 
{ 

} 

print£ ( "Enter CD Rating ( 1-10): " ) ; 
scanf ( "%d", &num ) ; 
Flush(); 

while ( ( num < 1 ) I I ( num > 10 ) ); 

infoPtr->rating num; 

print£( "\n----------\n" ); 

return( infoPtr ); 

/*******************************************> AddToList <*/ 
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void AddToList( struct CDinfo *curPtr ) 
{ 

} 

if ( gFirstPtr == NULL 
gFirstPtr = curPtr; 

else 
gLastPtr->next = curPtr; 

gLastPtr = curPtr; 
curPtr->next = NULL; 

/*******************************************> Listens <*/ 
void ListCDs( void ) 
{ 

} 

struct CDinfo *curPtr; 

if ( gFirstPtr == NULL ) 
{ 

print£( "No CDs have been entered yet ••• \n" ); 
printf( "\n----------\n" ); 

} 

else 
{ 

for ( curPtr=gFirstPtr; curPtrl=NULL; curPtr = curPtr->next ) 
{ 

} 
} 

printf ( "Artist: 
print£( "Title: 
printf ( "Rating: 

%s\n", curPtr->artist ); 
%s\n", curPtr->title ); 
%d\n", curPtr->rating ); 

printf( "\n----------\n" ); 

/*******************************************> Flush <*/ 
void Flush( void ) 
{ 

while ( getchar() l= '\n' ) 

} 

/************************************> MallocAndCopy <*/ 
char *MallocAndCopy( char *line ) 
{ 



/* 

*/ 

} 

This function takes a string as a parameter and malloc()s 
a new block of memory the size of the string, with an 
extra byte for the 0-terminator. 

strcpy() is called to copy the string into the new 
block of memory and the pointer to the new block is 
returned ••• 

char 
if 
{ 

*pointer; 
(pointer= malloc( strlen(line)+l )) 

printf( "Out of memory!!! Goodbye!\n" ); 
exit( 0 ) ; 

strcpy( pointer, line ); 

return pointer; 

NULL ) 

/************************************> zeroLine <*/ 
void zeroLine( char *line ) 
{ 

} 

int i• , 

for i=O; i<kMaxLineLength; i++ ) 
line( i ] = O; 

11.01- iterate 

#include <stdio.h> 

int main( void 
{ 

int i, num; 
long fac; 

num 5; 
f ac 1; 

for i=l; i<=num; i++ ) 
fac *= i; 

SOURCE CODE LISTINGS 

iterate.c 
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printf( "%d factorial is %ld.", num, fac ); 

return O; 
} 

11.02 - recurse 

#include <stdio.h> 

long factorial( long num ); 

int main( void ) 
{ 

} 

long num = SL, fac; 

print£( "%ld factorial is %ld.", num, 
factorial( num ) ); 

return O; 

long factorial( long num ) 
{ 

if ( num > 1 ) 
num *=factorial( num - 1 ); 

return ( num ) ; 
} 

11.03 - funcPtr -------------------- funcPtr.c 

#include <stdio.h> 

int Squareit( int num ); 

int main( void ) 
{ 

int (*myFuncPtr)( int ); 
int num = 5; 

myFuncPtr = Squareit; 
printf( "%d squared is %d.", num, 

(*myFuncPtr)( num) ); 

return O; 



} 

int Squareit( int num 
{ 

return( num * num ); 
} 

SOURCE CODE LISTINGS 

11.04 - static ----------------------- static.c 
#include <stdio.h> 

int StaticFunc( void ); 

int main( void 
{ 

int i; 

for i=l; i<=5; i++ ) 
print£( "%d\n", StaticFunc() ); 

return O; 
} 

int StaticFunc( void ) 
{ 

static int myStatic O; 

return myStatic++; 
} 

11.0S - treePrinter 

/***********/ 
/* Defines */ 
/***********/ 
#define kNumbersFileName 

/***********************/ 
/* Struct Declarations */ 
/***********************/ 
struct Node 
{ 

int number; 

"treePrinter numbers" 
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struct Node *left, *right; 
} ; 

/***********************/ 
/* Global Declarations */ 
/***********************/ 
extern struct Node *gRootNodePtr; 

/********************************/ 
/* Function Prototypes - main.c */ 
/********************************/ 
void BuildTree( void ); 
int GetNumberFromFile( int *numPtr, FILE *fp ); 
void DoError( char *message ); 

/*********************************/ 
/* Function Prototypes - tree.c */ 
/*********************************/ 
void 
void 
void 
void 
void 
void 

AddNumberToTree( int num ); 
AddNodeToTree( struct Node *newNodePtr, struct Node **curNodePtrPtr ); 
DescendTreePreorder( struct Node *nodePtr ); 
DescendTreeinorder( struct Node *nodePtr ); 
DescendTreePostorder( struct Node *nodePtr ); 
VisitNode( struct Node *nodePtr ); 

11.05 - treePrinter 

#include <stdlib.h> 
#include <stdio.h> 
#include "treePrinter.h" 

/***********************/ 
/* Global Definitions */ 
/***********************/ 
s truct Node * gRootNodePtr; 

/**************************************************> main <*/ 
int main( void ) 

gRootNodePtr = NULL; 



} 

BuildTree ( ) ; 

pr intf ( "Preorder: " ) ; 
DescendTreePreorder( gRootNodePtr ); 

printf ( "\ninorder: " ) ; 
DescendTreeinorder( gRootNodePtr ); 

printf ( "\nPostorder: " ) ; 
DescendTreePostorder( gRootNodePtr ); 

printf( "\n\nGoodbye ••. " ); 

return O; 

/*******************************************> BuildTree <*/ 
void BuildTree( void ) 
{ 

} 

int 
FILE 

num; 
*fp; 

if ( fp = £open( kNumbersFileName, "r" ) ) NULL ) 
DoError( "Could not read numbers filel\n" ); 

printf ( "Numbers: " ) ; 

while ( GetNumberFromFile( &num, fp ) ) 
{ 

} 

print£ ( "%d, ", num ) ; 
AddNumberToTree( num ); 

printf( "\n-------\n" ); 

fclose ( fp ) ; 

/***********************************> GetNumberFromFile <*/ 
int GetNumberFromFile( int *numPtr, FILE *fp 
{ 

if ( fscanf( fp, "%d\n", numPtr) == EOF ) 
return false; 

else 
return true; 
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} 

/*******************************************> DoError <*/ 
void DoError( char *message ) 
{ 

} 

printf( "%s\n", message ); 
exit( 0 ); 

11.05 - treePrinter 

#include <stdlib.h> 
#include <stdio.h> 
#include "treePrinter.h" 

/***********************************> AddNumberToTree <*/ 
void AddNwnberToTree( int num ) 
{ 

struct Node *nodePtr; 

nodePtr = malloc( sizeof( struct Node ) ); 

if ( nodePtr == NULL ) 
DoError( "Could not allocate memory!\n" ); 

nodePtr->nwnber = num; 
nodePtr->left = NULL; 
nodePtr->right = NULL; 

AddNodeToTree( nodePtr, &gRootNodePtr ); 

/***********************************> AddNodeToTree <*/ 

tree.c 

void AddNodeToTree( struct Node *newNodePtr, struct Node **curNodePtrPtr ) 
/* 

This recursive function inserts a new tree node (pointed to by newNodePtr) 
into the subtree pointed to by the pointer pointed to by curNodePtr. We use 
two levels of pointer here so we can change the value of the pointer passed 
in. See the call to AddNodeToTree a few lines up. 

Here's the algorithm: AddNodeToTree first checks to see if *curNodePtrPtr 
is NULL. If so, this is where the new node belongs: *curNodePtrPtr is 
set to point to the new node and we are done. 

If not, we'll check the node *curNodePtrPtr does point to and repeat the 



SOURCE CODE LISTINGS 

*/ 
{ 

} 

search in either the left or right child, depending on whether the new 
number being added to the tree is less than or greater than/equal to the 
current node. 

To help with the notation, think of: 

*curNodePtrPtr 

as equivalent to 

gRootNodePtr 

if ( *curNodePtrPtr == NULL ) 
*curNodePtrPtr = newNodePtr; 

else if ( newNodePtr->number < (*curNodePtrPtr)->number 
AddNodeToTree( newNodePtr, &( (*curNodePtrPtr)->left }; 

else 
AddNodeToTree( newNodePtr, &( (*curNodePtrPtr)->right ) }; 

/***********************************> DescendTreePreorder <*/ 
void DescendTreePreorder( struct Node *nodePtr } 
{ 

if ( nodePtr == NULL ) 
return; 

VisitNode( nodePtr }; 
DescendTreePreorder( nodePtr->left }; 
DescendTreePreorder( nodePtr->right ); 

/***********************************> DescendTreeinorder <*/ 
void DescendTreeinorder( struct Node *nodePtr } 

} 

if ( nodePtr == NULL ) 
return; 

DescendTreePreorder( nodePtr->left ); 
VisitNode( nodePtr ); 
DescendTreePreorder( nodePtr->right ); 

/***********************************> DescendTreePostorder <*/ 
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void DescendTreePostorder( struct Node *nodePtr ) 
{ 

if ( nodePtr == NULL ) 
return; 

DescendTreePreorder( nodePtr->left ); 
DescendTreePreorder( nodePtr->right ); 
VisitNode( nodePtr ); 

} 

/***********************************> VisitNode <*/ 
void VisitNode( struct Node *nodePtr 
{ 

printf( "%d, ", nodePtr->number ); 
} 

12.01 - windowMaker 

/****************************************************/ 
/* 
/* WindowMaker Code from Chapter 12 of 
/* 
/* *** Learn c on the Macintosh *** 
/* 
/* Copyright 1995, Dave Mark, All Rights Reserved 
/* 

/****************************************************/ 

#include <limits.h> 

#define kMoveToFront (WindowPtr)-lL 
#define kSleep LONG_MAX 
#define kLeaveWhereitis false 

#define mApple 128 
#define iAbout 1 

#define mFile 129 
#define iNew 1 
#define iClose 2 
#define iQuit 4 

#define mEdit 130 

#define kPICTResID 128 

*/ 
*/ 
*/ 
*/ 
*/ 
*/ 

*/ 
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#define 
#define 
#define 
#define 
#define 

#define 
#define 
#define 
#define 

#define 
#define 
#define 
#define 
#define 

#define 

kAboutAlertResID 128 
kWINDResID 128 
kAppleMenuResID 128 
kMBARResID 128 
kErrorAlertResID 129 

kErrorStrNoMBAR 128 
kErrorStrNoMENU 129 
kErrorStrNoPICT 130 
kErrorStrNoWIND 131 

kWindowHomeLef t 5 
kWindowHomeTop 45 
kNewWindowOf fset 20 
kRightEdgeThreshold 200 
kBottomEdgeThreshold 200 

kFatalErrorString "\pGame over, man!" 

ToolBoxinit( void ); 
MenuBarinit( void ); 
EventLoop( void ); 
DoEvent( EventRecord *eventPtr ); 
HandleMouseDown( EventRecord *eventPtr ); 
HandleMenuChoice( long menuChoice ); 
HandleAppleChoice( short theitem ); 
HandleFileChoice( short theitem ); 
CreateWindow( void ); 
DoUpdate( EventRecord *eventPtr ); 
DrawMyPicture( PicHandle pie, WindowPtr window ); 

void 
void 
void 
void 
void 
void 
void 
void 
void 
void 
void 
void 
void 

CenterPict( PicHandle picture, Rect *srcRectPtr, Rect *destRectPtr ); 
ErrorHandler( short stringNum ); 

Boolean 
short 

gDone; 
gNewWindowLef t kWindowHomeLeft, gNewWindowTop 

/******************************** main *********/ 

int main( void 
{ 

ToolBoxinit(); 
MenuBarinit(); 

EventLoop(); 

return O; 

kWindowHomeTop; 
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} 

/*********************************** ToolBoxinit */ 

void ToolBoxinit( void ) 
{ 

} 

InitGraf( &qd.thePort ); 
InitFonts(); 
Ini tWindows ( ) ; 
InitMenus(); 
TEinit(); 
InitDialogs( OL ); 
Initcursor(); 

/*********************************** MenuBarinit *I 

void MenuBarinit( void ) 
{ 

Handle myMenuBar; 
Menueandle menu; 

if ( ( myMenuBar GetNewMBar( kMBARResID ) ) 
ErrorHandler( kErrorStrNoMBAR ); 

SetMenuBar( myMenuBar ); 

if ( ( menu = GetMHandle( kAppleMenuResID ) ) 
ErrorHandler( kErrorStrNoMENU ); 

AddResMenu( menu, 'DRVR' ); 
DrawMenuBar(); 

NULL ) 

NULL ) 

/******************************** EventLoop *********/ 

void EventLoop( void ) 
{ 

EventRecord event; 

gDone 
while 

if 

false; 
gDone == false 

WaitNextEvent( everyEvent, &event, kSleep, nil ) ) 



DoEvent( &event ); 
} 

} 

/************************************* DoEvent */ 

void DoEvent( EventRecord *eventPtr ) 
{ 

} 

char theChar; 

switch ( eventPtr->what 
{ 

} 

case mouseDown: 
HandleMouseDown( eventPtr ); 
break; 

case updateEvt: 
DoUpdate( eventPtr ); 
break; 

case keyoown: 
case autoKey: 

theChar = eventPtr->message & charCodeMask; 
if ( (eventPtr->modifiers & cmdKey) != O ) 

HandleMenuChoice( MenuKey( theChar ) ); 
break; 

/************************************* HandleMouseDown */ 

void eandleMouseDown( EventRecord *eventPtr ) 
{ 

WindowPtr window; 
short part; 
long int menuChoice, windSize; 

part= FindWindow( eventPtr->where, &window ); 

switch ( part ) 
{ 

case inMenuBar: 
menuChoice = MenuSelect( eventPtr->where ); 
HandleMenuChoice( menuChoice ); 
break; 

case inSysWindow: 
SystemClick( eventPtr, window ); 
break; 

case inDrag: 
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DragWindow( window, eventPtr->where, &qd.screenBits.bounds ); 
break; 

} 
} 

case inGoAway: 
if ( TrackGoAway( window, eventPtr->where ) ) 

DisposeWindow( window ); 
break; 

case inContent: 
Selectwindow( window ); 
break; 

/************************************* HandleMenuChoice */ 

void HandleMenuChoice( long menuChoice ) 
{ 

} 

short theMenu; 
short theitem; 

if ( rnenuChoice != 0 
{ 

} 

theMenu = HiWord( rnenuChoice ); 
theitern = LoWord( rnenuChoice ); 
switch ( theMenu ) 
{ 

} 

case rnApple: 
HandleAppleChoice( theitem ); 
break; 

case mFile: 
HandleFileChoice( theitern ); 
break; 

HiliteMenu( O ); 

/******************************** HandleAppleChoice 

void HandleAppleChoice( short item ) 
{ 

appleMenu; MenuHandle 
Str255 accName; 

accNumber; short 

switch item ) 
{ 

*******/ 



} 

} 

case iAbout : 
NoteAlert( kAboutAlertResID, NULL ); 
break; 

default: 
appleMenu = GetMHandle( mApple ); 
Getitem( appleMenu, item, accName ); 
accNumber = OpenDesk.Acc( accName ); 
break; 

/******************************** HandleFileChoice 

void HandleFileChoice( short item 
{ 

} 

WindowPtr window; 

switch ( item ) 
{ 

} 

case iNew : 
CreateWindow(); 
break; 

case iClose : 
if ( (window= FrontWindow() ) 1= NULL ) 

DisposeWindow( window ); 
break; 

case iQuit 
gDone = TRUE; 
break; 

/************************************ CreateWindow */ 

void CreateWindow( void 
{ 

WindowPtr window; 

if ( ( window = GetNewWindow( kWINDResID, NULL, 
kMoveToFront ) ) == NULL ) 

ErrorHandler( kErrorStrNoWIND ); 

SOURCE CODE LISTINGS 

*******/ 

if ( ( (qd.screenBits.bounds.right - gNewWindowLeft) < kRightEdgeThreshold ) I I 
( ( qd.screenBits.bounds.bottom - gNewWindowTop) < kBottomEdgeThreshold ) ) 

{ 
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} 

} 

gNewWindowLeft = kWindowHomeLeft; 
gNewWindowTop = kWindowHomeTop; 

MoveWindow( window, gNewWindowLeft, gNewWindowTop, kLeaveWhereitis ); 
gNewWindowLeft += kNewWindoWOffset; 
gNewWindowTop += kNewWindoWOffset; 

ShowWindow( window ); 

/************************************* DoUpdate */ 

void DoUpdate( EventRecord *eventPtr ) 
{ 

} 

short pictureID; 
PicHandle picture; 
WindowPtr window; 

window = (WindowPtr)eventPtr->message; 

BeginUpdate ( window ) ; 

picture= GetPicture( kPICTResID ); 

if ( picture == NULL ) 
ErrorHandler( kErrorStrNoPICT ); 

DrawMyPicture( picture, window ); 

EndUpdate ( window ) ; 

/******************************** DrawMyPicture *********/ 

void DrawMyPicture( PicHandle pie, WindowPtr window ) 
{ 

Rect myRect; 

CenterPict( pie, &window->portRect, &myRect ); 

setPort ( window ) ; 

DrawPicture( pie, &myRect ); 
} 
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/****************** CenterPict ********************/ 

void CenterPict( PicHandle picture, Rect *srcRectPtr, Rect *destRectPtr ) 
{ 

} 

Rect pictRect; 

pictRect = (**( picture )).picFrame; 

OffsetRect( &pictRect, srcRectPtr->left - pictRect.left, 
srcRectPtr->top - pictRect.top); 

OffsetRect( &pictRect,(srcRectPtr->right - pictRect.right)/2, 
(srcRectPtr->bottom - pictRect.bottom)/2); 

*destRectPtr pictRect; 

/******************************** ErrorHandler *********/ 

void ErrorHandler( short stringNum 
{ 

} 

StringHandle errorStringH; 

if ( ( errorStringH = GetString( stringNum ) ) == NULL 
ParamText( kFatalErrorString, "\p", "\p", "\p" ) ; 

else 
{ 

HLock( (Handle)errorStringH ); 
ParamText( *errorStringH, "\p", "\p", "\p" ) ; 
HUnlock( (Handle)errorStringH ); 

StopAlert( kErrorAlertResID, NULL ); 
ExitToShell(); 
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syntax: 

if ( expression 
statement 

example: 

if ( numEmployees > 20 ) 
BuyNewBuilding(); 

alternate syntax: 

if ( expression 
statement 

else 
statement 

example: 

if ( temperature < 60 
WearAJacket ( ) ; 

else 
BringASweater(); 

CSyntax Summary 

The while Statement ----------------------

syntax: 

while expression 
statement 
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example: 

while FireTooLow() ) 
AddAnotherLog(); 

The for Statement ----------------------

syntax: 

for ( expression! 
statement 

example: 

expression2 

int i, myArray[ 100 ]; 

for i=O; i<lOO; i++ 
myArray[ i ] = O; 

expression3 ) 

The do Statement ----------------------

syntax: 

do 
statement 

while ( expression 

example: 

do 
CallMeAtLeastOnce(); 

while ( KeepGoing() ) ; 

The switch Statement ----------------------

syntax: 

switch 
{ 

expression 

case constant: 
statements 



} 

case constant: 
statements 

default: 
statements 

example: 

switch ( theYear 
{ 

) ; 
} 

case 1066: 
print£( "Battle of Hastings" ); 
break; 

case 1492: 
print£( "Columbus sailed the ocean blue" ); 
break; 

case 1776: 
print£( "Declaration of Independence\n" ); 
print£( 11 A very important document!l! 11 

); 

break; 
default: 

print£( 11 Don't know what happened during this year 11 

The break Statement 

syntax: 

break; 

example: 

i=l; 

while ( i <= 9 ) 
{ 

} 

PlayAninning( i ); 
if ( ItsRaining() 

break; 
i++; 

CSYNTAX SUMMARY 
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The return Statement ---------------------

syntax: 

return; 

example: 

if ( FatalError() 
return; 

alternate syntax: 

return( expression ); 

example: 

int AddThese( int numl, int num2 ) 
{ 

return( numl + num2 ); 
} 



-----------Appendix D 
Selections from the 

Standard Library 

This appendix contains excerpts reprinted from the C Library Reference found on the 
CodeWarrior disk and is being reprinted with permission from MetroWerks. This is 
only part of the C Library Reference so make sure you check out the original. 

atof(), atoi(), atol() ----------------------

Purpose 
Synopsis 

Convert a character string to a numeric value. 
#include <stdlib.h> 
double atof(const char *nptr); 
int atoi(const char *nptr); 
long int atol(const char *nptr); 

Remarks The atof () function converts the character array pointed to by 
nptr to a floating point value of type double. 
The atoi ( ) function converts the character array pointed to by 
nptr to an integer value. 
The atol () function converts the character array pointed to by 
nptr to an integer of type long int. 
All three functions skip leading white space characters. 
All three functions set the global variable errno to ERANGE if the 
converted value cannot be expressed in their respective type. 

Return value atof () returns a floating point value of type double. 
atoi ( ) returns an integer value of type int. 
atol ( ) returns an integer value of type long int. 

See also errno.h 
stdio.h: scanf() 

bsearch() _______________________ ~ 

Purpose 
Synopsis 

Efficient sorted array searching. 
#include <stdlib.h> 
void *bsearch(const void *key, 
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Remarks 

const void *base, 
size_t runemb, 
size_t size, 
int (*compare) 
(const void *, 
const void*)) 

The bsearch ( ) function efficiently searches a sorted array for an 
item using the binary search algorithm. 
The key argument points to the item to search for. 
The base argument points to the first byte of the array to search. 
The array must already be sorted in ascending order based on the 
comparison requirements of the function pointed to by the com­
pare argument. 
The nmemb argument specifies the number of array elements to 
search. 
The size argument specifies the size of an array element. 
The compare argument points to a programmer-supplied function 
that takes two pointers to different array elements and compares 
them based on the key. If the two elements are equal, compare 
must return a zero. The compare function must return a negative 
value if the first element is less than the second. Likewise, the func­
tion must return a positive value if the first argument is greater 
than the second. 

Return value bsearch ( ) returns a pointer to the element in the array matching 
the item pointed to by key. If no match was found, bsearch ( ) 
returns a null pointer (NULL) . 

See also stdlib. h: qsort ( ) 

exit()-------------------------­

Purpose 
Synopsis 

Remark 

Return value 

See also 

Terminate a program normally. 
#include <stdlib.h> 
void exit(int status); 
The exit ( ) function calls every function installed with atexi t ( ) 
in the reverse order of their installation, flushes the buffers and 
closes all open streams, then calls the Toolbox system call 
ExitToShell. 
exit ( ) does not return any value to the operating system. The 
status argument is kept to conform to the ANSI C Standard Library 
specification. 
stdlib.h: abort(), atexit() 
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£close()--------------------------

Purpose 
Synopsis 

Remarks 

Return value 

See also 

Close an open file. 
#include <stdio.h> 
int fclose(FILE *stream); 
The £close () function closes a file created by £open (), 
£reopen ( ) , or tmpf ile ( ) . The function flushes any buffered 
data to its file and closes the stream. After calling £close (), 
stream is no longer valid and cannot be used with file functions 
unless it is reassigned using fopen ( ) , £reopen ( ) , or tmpf ile ( ) . 
All of a program's open streams are flushed and closed when a 
program terminates normally. 
£close () closes then deletes a file created by tmpfile (). 
£close () returns a zero if it is successful and returns a -1 if it fails 
to close a file. 
stdio.h: fopen(), £reopen(), tmpfile() 
stdlib.h: exit(), abort() 

feof() ------------------------

Purpose 
Synopsis 

Remarks 

Return value 

See also 

Check the end-of-file status of a stream. 
#include <stdio.h> 
int feof(FILE *stream); 
The feof () function checks the end-of-file status of the last read 
operation on stream. The function does not reset the end-of-file 
status. 
feof () returns a nonzero value if the stream is at the end-of-file 
and return zero if the stream is not at the end-of-file. 
stdio.h: clearerr(), £error() 

£error()--------------------------

Purpose 
Synopsis 

Remarks 

Check the error status of a stream. 
#include <stdio.h> 
int £error (FILE *stream); 
The f error ( ) function returns the error status of the last read or 
write operation on stream. The function does not reset its error 
status. 

Return value £error () returns a nonzero value if stream's error status is on, 
and returns zero if stream's error status is off. 

See also stdio. h: clearerr ( ) , feof ( ) 
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Purpose 
Synopsis 

Remarks 

Empty a stream's buffer to its file. 
#include <stdio.h> 
int fflush(FILE *stream); 
The ff lush () function empties stream's buffer to the file associ­
ated with stream. 

Return value ff lush () returns a nonzero value if it is unsuccessful and returns 
zero if it is successful. 

See also stdio. h: setvbuf ( ) 

fgetc() ----------------------­

Purpose 
Synopsis 

Remarks 

Return value 

See also 

Read the next character from a stream. 
#include <stdio.h> 
int fgetc(FILE *stream); 
The f getc ( ) function reads the next character from stream and 
advances its file position indicator. 
fgetc () returns the character as an int. If the end-of-file has been 
reached, f getc ( ) returns EOF. 
stdio.h: getc(), getchar() 

fgetpos() -----------------------­

Purpose 
Synopsis 

Remarks 

Get a stream's current file position indicator value. 
#include <stdio.h> 
int fgetpos(FILE *stream, 

fpos_t *pos); 
The fgetpos () function is used in conjunction with the fset­
pos () function to allow random access to a file. The fgetpos () 
function gives unreliable results when used with streams associated 
with a console (stdin, stderr, stdout). 
While the fseek () and £tell () functions use long integers to 
read and set the file position indicator, fgetpos () and 
fsetpos ()use fpos_t values to operate on larger files. The 
fpos_ t type, defined in stdio. h, can hold file position indica­
tor values that do not fit in a long int. 
The f getpos ( ) function stores the current value of the file posi­
tion indicator for stream in the f pos _ t variable pos points to. 
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Return value fgetpos () returns zero when successful and returns a nonzero 
value when it fails. 

See also stdio. h: fseek ( ) , fsetpos ( ) , £tell ( ) 

£gets()------------------------­

Purpose 
Synopsis 

Read a character array from a stream. 
#include <stdio.h> 
char *fgets(char *s, int n, 

FILE *stream); 
Remarks The £gets () function reads characters sequentially from stream 

beginning at the current file position, and assembles them into s as a 
character array. The function stops reading characters when n char­
acters have been read. The f gets ( ) function finishes reading pre­
maturely if it reaches a newline (' \n') character or the end-of-file. 
Unlike the gets () function, £gets () appends the newline char­
acter (' \n') to s. It also null terminates the character array. 

Return value fgets () returns a pointer to s if it is successful. If it reaches the 
end-of-file before reading any characters, sis untouched and 
£gets () returns a null pointer (NULL). If an error occurs £gets () 
returns a null pointer and the contents of s may be corrupted. 

Seealso stdio.h: gets(), fprintf(), print£() 

Purpose 
Synopsis 

Remarks 

Open a file as a stream. 
#include <stdio.h> 
FILE *fopen(const char *filename, 

canst char *mode); 
The f open ( ) function opens a file specified by filename, and asso­
ciates a stream with it. The f open ( ) function returns a pointer to a 
FILE. This pointer is used to refer to the file when performing 1/0 
operations. 
The mode argument specifies how the file is to be used. Table 7 
describes the values for mode. A file opened with an update mode 
("+")is buffered, so it cannot be written to and then read from (or 
vice versa) unless the read and write operations are separated by an 
operation that flushes the stream's buffer or the last read or write 
reached the end-of-file. The fseek( ), fsetpos (),rewind(), and 
£flush() functions flush a stream's buffer. 
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All file modes, except the append modes ("a", "a+", "ab", "ab+"), 
set the file position indicator to the beginning of the file. The ap­
pend modes set the file position indicator to the end-of-file. 

Return value fopen() returns a pointer to a FILE if it successfully opens the 
specified file for the specified operation. fopen ( ) returns a null 
pointer {NULL) when it is not successful. 

See also stdio.h: £close() 

fprintf() --------------------

Purpose 
Synopsis 

Send formatted text to a stream. 
#include <stdio.h> 
int fprintf (FILE *stream, 

canst char *format, ••• ); 
Remarks The fprintf () function writes formatted text to stream and ad­

vances the file position indicator. Its operation is the same as 
print£ () with the addition of the stream argument. Refer to the 
description of printf ( ) . 

Return value fprintf ( ) returns the number of arguments written or a negative 
number if an error occurs. 

Seealso stdio.h: print£(), sprint£(), vfprintf(), 
vprintf(), vsprintf() 

fputc() ------------------------

Purpose 
Synopsis 

Remarks 

Return value 

See also 

Write a character to a stream. 
#include <stdio.h> 
int fputc(int c, FILE *stream); 
The f putc ( ) function writes character c to stream and advances 
stream's file position indicator. Although the c argument is an int, 
it is converted to a char before being written to stream. fputc () 
is written as a function, not as a macro. 
fputc () returns the character written if it is successful, and re­
turns EOF if it fails. 
stdio.h: putc(), putchar() 

fputsO ------------------------

Purpose 
Synopsis 

Write a character array to a stream. 
#include <stdio.h> 
int fputs(const char *s, 

FILE *stream); 
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Remarks The fputs () function writes the array pointed to bys to stream 
and advances the file position indicator. The function writes all 
characters in s up to, but not including, the terminating null char­
acter. Unlike puts (), fputs () does not terminate the output of s 
with a newline (' \n '). 

Return value fputs () returns a zero if successful, and returns a nonzero value 
when it fails. 

See also stdio. h: puts () 

Purpose 
Synopsis 

Remarks 

Return value 
See also 

Read binary data from a stream. 
#include <stdio.h> 
size t fread(void *ptr, 

size t size, 
size_t mnemb, 
FILE *stream); 

The fread() function reads a block of binary or text data and up­
dates the file position indicator. The data read from stream are 
stored in the array pointed to by ptr. The size and runemb argu­
ments describe the size of each item and the number of items to 
read, respectively. 
The f read ( ) function reads runemb items unless it reaches the end­
of-file or a read error occurs. 
f read ( ) returns the number of items read successfully. 
stdio.h: fgets(), £write() 

free()-------------------------

Purpose 
Synopsis 

Remarkss 

See also 

Release previously allocated memory to heap. 
#include <stdlib.h> 
void free(void *ptr); 
The free ( ) function releases a previously allocated memory 
block, pointed to by ptr, to the heap. The ptr argument should 
hold an address returned by the memory allocation functions 
calloc ( ) , malloc ( ) , or realloc ( ) . Once the memory block 
ptr points to has been released, it is no longer valid. The ptr vari­
able should not be used to reference memory again until it is as­
signed a value from the memory allocation functions. 
stdlib.h: calloc(), malloc(), realloc() 
Refer to the example for calloc () 
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freopen<>~~~~~~~~~~~~~~~~~-~-~~-~-

Purpose Redirect a stream to another file. 
Synopsis #include <stdio. h> 

FILE *freopen(const char *filename, 
canst char *mode, 
FILE *stream); 

Remarks The f reopen ( ) function changes the file stream associated with 
another file. The function first closes the file the stream is associated 
with, and opens the new file, filename, with the specified mode, 
using the same stream. 

Return value f open ( ) returns the value of stream, if it is successful. If £open ( ) 
fails it returns a null pointer (NULL). 

See also stdio. h: f open ( ) 

fscanf() ------------------------

Purpose 
Synopsis 

Read formatted text from a stream. 
#include <stdio.h> 
int fscanf (FILE *stream, 

canst char *format, ••• ); 
Remarks The fscanf () function reads programmer-defined, formatted text 

from stream. The function operates identically to the scanf () 
function with the addition of the stream argument indicating the 
stream to read from. Refer to the scanf ( ) function description. 

Return value fscanf () returns the number of items read. If there is an error in 
reading data that is inconsistent with the format string, f scanf ( ) 
sets errno to a nonzero value. fscanf () returns EOF if it reaches 
the end-of-file. 

See also errno.h 
stdio.h: scanf() 

fseek() -------------------------

Purpose 
Synopsis 

Remarks 

Move the file position indicator. 
#include <stdio.h> 
int fseek(FILE *stream, 

long offset, 
int whence); 

The f seek ( ) function moves the file position indicator to allow 
random access to a file. 
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The function moves the file position indicator either absolutely or 
relatively. The whence argument can be one of three values defined 
in stdio.h: SEEK_SET, SEEK_CUR, SEEK_END. 
The SEEK_ SET value causes the file position indicator to be set 
offset bytes from the beginning of the file. In this case offset must be 
equal or greater than zero. 
The SEEK_ CUR value causes the file position indicator to be set 
offset bytes from its current position. The offset argument can be a 
negative or positive value. 
The SEEK_END value causes the file position indicator to be set 
offset bytes from the end of the file. The offset argument must be 
equal or less than zero. 
The fseek() function undoes the last ungetc () call and clears 
the end-of-file status of stream. 

Return value £seek() returns zero if it is successful and returns a nonzero value 
if it fails. 

See also stdio.h: fgetpos(), fsetpos(), ftell() 

fsetpos() ------------------------­

Purpose 
Synopsis 

Remarks 

Set the file position indicator. 
#include <stdio.h> 
int fsetpos(FILE *stream, 

const fpos_t *pos); 
The fsetpos () function sets the file position indicator for stream 
using the value pointed to by pos. The function is used in conjunc­
tion with fgetpos () when dealing with files having sizes greater 
than what can be represented by the long int argument used by 
£seek(). 
fsetpos () undoes the previous call to ungetc () and clears the 
end-of-file status. 

Return value fsetpos () returns zero if it is successful and returns a nonzero 
value if it fails. 

Seealso stdio.h: fgetpos(), £seek(), ftell() 

£tell()------------------------

Purpose 
Synopsis 

Return the current file position indicator value. 
#include <stdio.h> 
long int ftell(FILE *stream); 
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Remarks The £tell () function returns the current value of stream's file 
position indicator. It is used in conjunction with f seek ( ) to pro­
vide random access to a file. 
The function will not work correctly when it is given a stream asso­
ciated to a console file, such as stdin, stdout, or stderr, where 
a file indicator position is not applicable. Also, f tell ( ) cannot 
handle files with sizes larger than what can be represented with a 
long int. In such a case, use the f getpos ( ) and f setpos ( ) 
functions. 

Return value ftell ( ) , when successful, returns the current file position indica­
tor value. If it fails, f tell ( ) returns -lL and sets the global vari­
able errno to a nonzero value. 

See also errno.h 
stdio.h: fgetpos() 

fwrite() ------------------------

Purpose 
Synopsis 

Write binary data to a stream. 
#include <stdio.h> 
size_t fwrite(const void *ptr, 

size_t size, 
size_t runemb, 
FILE *stream); 

Remarks The f write ( ) function writes nmemb items of size bytes each to 
stream. The items are contained in the array pointed to by ptr. 
After writing the array to stream, fwr i te ( ) advances the file posi­
tion indicator accordingly. 

Return value fwri te ( ) returns the number of elements successfully written to 
stream. 

See also stdio.h: fread() 

getc() --------------------------

Purpose 
Synopsis 

Remarks 

Read the next character from a stream. 
#include <stdio.h> 
int getc(FILE *stream); 
The getc ( ) function reads the next character from stream, 
advances the file position indicator, and returns the character as an 
int value. Unlike the f getc ( ) function, getc ( ) is implemented 
as a macro. 
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Return value getc ( ) returns the next character from the stream or returns EOF if 
the end-of-file has been reached or a read error has occurred. 

See also stdio. h: fgetc (), fputc (), getchar (), putchar () 

getchar() ------------------------

Purpose Get the next character from s tdin. 
Synopsis #include <stdio. h> 

int getchar(void); 
Remarks The getch_ar () function reads a character from the stdin stream. 
Return value getchar ( ) returns the value of the next character from stdin as 

an int if it is successful. getchar ( ) returns EOF if it reaches an 
end-of-file or an error occurs. 

See also: stdio. h: f getc ( ) , getc ( ) , putchar ( ) 

gets()------------------------

Purpose 
Synopsis 

Remarks 

Return value 

See also 

Read a character array from stdin. 
#include <stdio.h> 
char *gets(char *s); 
The gets () function reads characters from stdin and stores them 
sequentially in the character array pointed to bys. Characters are 
read until either a newline or an end-of-file is reached. 
Unlike f gets ( ) , the programmer cannot specify a limit on the 
number of characters to read. Also, gets () reads and ignores the 
newline character (' \n ')so that it can advance the file position 
indicator to the next line. The newline character is not stored s. 
Like £gets (),gets () terminates the character string with a null 
character. 
If an end-of-file is reached before any characters are read, gets () 
returns a null pointer (NULL) without affecting the character array 
at s. If a read error occurs, the contents of s may be corrupted. 
gets () returns s if it is successful and returns a null pointer if it 
fails. 
stdio.h: £gets() 

malloc() ------------------------

Purpose 
Synopsis 

Allocate a block of heap memory. 
#include <stdlib.h> 
void *malloc(size_t size); 
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Remarks The malloc ( ) function allocates a block of contiguous heap mem­
ory-size bytes. 

Return value malloc ( ) returns a pointer to the first byte of the allocated block if 
it is successful and returns a null pointer if it fails. 

See also stdlib. h: callee (), free (), realloc () 

Purpose Search for an occurrence of a character. 
Synopsis #include <string. h> 

void *memchr(const void *s, int c, 
size_t n); 

Remarks The memchr ( ) function looks for the first occurrence of c in the 
first n characters of the memory area pointed to bys. 

Return value memchr ( ) returns a pointer to the found character, or a null 
pointer (NULL) if c cannot be found. 

See also string. h: strchr ( ) , strrchr ( ) 

memcmpO~~~~~~~~~~~~~~~~~~~~~~~~ 

Purpose 
Synopsis 

Compare two blocks of memory. 
#include <string.h> 
int memcmp(const void *sl, 

canst void *s2, 
size_t n); 

Remarks The memcmp ( ) function compares the first n characters of s 1 to s 2 
one character at a time. 

Return value memcmp ( ) returns a zero if all n characters pointed to by s 1 and s2 
are equal. 
memcmp ( ) returns a negative value if the first nonmatching charac­
ter pointed to by s 1 is less than the character pointed to by s 2. 
memcmp ( ) returns a positive value if the first nonmatching charac­
ter pointed to by s 1 is greater than the character pointed to by s 2. 

See also string.h: strcmp(), strncmp() 

memcpyO~~~~~~~~~~~~~~~~~~~~~~~~~ 

Purpose 
Synopsis 

Copy a contiguous memory block. 
#include <string.h> 
void *memcpy(const void *dest, 
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Remarks 

Return value 
See also 

const void *source, 
size_t n); 

The memcpy ( ) function copies the first n characters from the item 
pointed to by source to the item pointed to by dest. The behavior 
of memcpy ( ) is undefined if the areas pointed to by des t and 
source overlap. The memmove ( ) function reliably copies overlap­
ping memory blocks. 
memcpy ( ) returns the value of dest. 
string.h: memmove(), strcpy(), strncpy{) 
Refer to the example for memchr ( ) . 

memmoveO~~~~~~~~~~~~~~~~~~~~~~~~~­

Purpose 
Synopsis 

Remarks 

Return value 
See also 

Copy an overlapping contiguous memory block. 
#include <string.h> 
void *memmove(void *dest, 

const void *source, 
size_t n); 

The memmove ( ) function copies the first n characters of the item 
pointed to by source to the item pointed to by dest. 
Unlike memcpy ( ) , the memmove ( ) function safely copies overlap­
ping memory blocks. 
memmove ( ) returns the value of dest. 
string.h: memcpy(), memset(), strcpy(), strncpy() 

perrorO~~~~~~~~~~~~~~~~~~~~~~~~~ 

Purpose 
Synopsis 

Remarks 

See also 

Output an error message to stderr. 
#include <stdio.h> 
void perror(const char *s); 
The perror ( ) function outputs the character array pointed to by s 
and the value of the global variable errno to stderr. 
abort.h: abort() 
errno.h 

print£()-----------------------­

Purpose 
Synopsis 

Output formatted text. 
#include <stdio.h> 
int printf(const char *format, •.• ); 
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The print£ () function outputs formatted text. The function takes 
one or more arguments, the first being format, a character array 
pointer. The optional arguments following format are items (inte­
gers, characters, floating point values, etc.) that are to be converted 
to character strings and inserted into the output of format at speci­
fied points. 
The print£ ( ) function sends its output to stdout. 
The format character array contains normal text and conversion 
specifications. Conversion specifications must have matching argu­
ments in the same order in which they occur in format. 
A conversion specification describes the format its associated argu­
ment is to be converted to. A specification starts with a percent sign 
{% ), optional flag characters, an optional minimum width, an optional 
precision width, and the necessary, terminating conversion type. 
Doubling the percent sign{%%) results in the output of a single%. 
An optional flag character modifies the formatting of the output; it 
can be left or right justified, and numerical values can be padded 
with zeroes or output in alternate forms. More than one optional 
flag character can be used in a conversion specification. Table 8 
describes the flag characters. 
The optional minimum width is a decimal digit string. If the con­
verted value has more characters that the minimum width, it is 
expanded as required. If the converted value has fewer characters 
than the minimum width, it is, by default, right justified (padded 
on the left). If the - flag character is used, the converted value is 
left justified (padded on the right). 
The optional precision width is a period character (.) followed by 
decimal digit string. For floating point values, the precision width 
specifies the number of digits to print after the decimal point. For 
integer values, the precision width functions identically to, and 
cancels, the minimum width specification. When used with a char­
acter array, the precision width indicates the maximum width of the 
output. 
A minimum width and a precision width can also be specified with 
an asterisk ( *) instead of a decimal digit string. An asterisk indi­
cates that there is a matching argument, preceding the conversion 
argument, specifying the minimum width or precision width. 
The terminating character, the conversion type, specifies the con­
version applied to the conversion specification's matching argu­
ment. Table 9 describes the conversion type characters. 
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A conversion type can be prefixed with an h, 1, or L. Using h indi­
cates that the corresponding argument is a short int or unsigned 
short int. The 1 indicates the argument is a long int or 
unsigned long int. The L indicates the argument is a long dou­
ble. 

Return value print£ (),like £print£ ( ) , sprint£ ( ) , vfprintf ( ) , and 
vprintf (),returns the number of arguments that were success­
fully output. pr intf ( ) returns a negative value if it fails. 

See also stdio. h: £print£ (), sprint£ (), vprintf (), 
vprintf() 

Purpose Write a character to a stream. 
Synopsis #include <stdio. h> 

int putc(int c, FILE *stream); 
Remarks The putc ()function outputs c to stream and advances stream's 

file position indicator. 
The putc ( ) works identically to the fputc ( ) function, except that 
it is written as a macro. 

Return value putc ( ) returns the character written when successful and return 
EOF when it fails. 

See also stdio.h: fputc(), putchar() 

putcharO~~~~~~~~~~~~~~~~~~~~~~~~ 

Purpose 
Synopsis 

Write a character to stdout. 
#include <stdio.h> 
int putchar(int c); 

Remarks The putchar () function writes character c to stdout. 
Return value putchar ( ) returns c if it is successful and returns EOF if it fails. 
See also stdio. h: fputc ( ) , putc ( ) 

pu~O~~~~~~~~~~~~~~~~~~~~~~~~~ 

Purpose 
Synopsis 

Remarks 

Write a character string to stdout. 
#include <stdio.h> 
int puts(const char *s); 
The puts () function writes a character string array to stdout, 
stopping at, but not including, the terminating null character. The 
function also appends a newline (' \n') to the output. 
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Return value puts () returns zero if successful and returns a nonzero value if it 
fails. 

See also 

Purpose 
Synopsis 

Remarks 

See also 

Purpose 
Synopsis 

Remarks 

stdio.h: fputs() 

Sort an array. 
#include <stdlib.h> 
void qsort(void *base, 

size_t nmemb, 
size_t size, 
int (*compare) 
(canst void *, 
canst void*)) 

The qsort ( ) function sorts an array using the quicksort algorithm. 
It sorts the array without displacing it; the array occupies the same 
memory it had before the call to qsort ( ) . 
The base argument is a pointer to the base of the array to be sorted. 
The nmemb argument specifies the number of array elements to 
sort. 
The size argument specifies the size of an array element. 
The compare argument is a pointer to a programmer-supplied com­
pare function. The function takes two pointers to different array 
elements and compares them based on the key. H the two elements 
are equal, compare must return a zero. The compare function must 
return a negative number if the first element is less than the second. 
Likewise, the function must return a positive number if the first 
argument is greater than the second. 
stdlib.h: bsearch() 

Generate a pseudo-random integer value. 
#include <stdlib.h> 
int rand(void); 
A sequence of calls to the rand ( ) function generates and returns a 
sequence of pseudo-random integer values from 0 to RAND_MAX. 
The RAND _MAX macro is defined in stdl ib. h. 



SELECTIONS FROM THE STANDARD LIBRARY 

By seeding the random number generator using srand ( ) , different 
random number sequences can be generated with rand ( ) . 

Return value rand ( ) returns a pseudo-random integer value between 0 and 
RAND_MAX. 

See also stdlib.h: srand() 

Purpose Delete a file. 
Synopsis #include <stdio.h> 

int remove(const char *filename); 
Remarks The remove ( ) function deletes the named file specified by 

filename. 
Return value remove ( ) returns 0 if the file deletion is successful, and returns a 

nonzero value if it fails. 
See also stdio. h: fopen (), rename () 

rename<>~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Purpose 
Synopsis 

Change the name of a file. 
#include <stdio.h> 
int rename(const char *old, 

canst char *new); 
Remarks The rename ( ) function changes the name of a file, specified by old 

to the name specified by new. 
Return value rename ( ) returns a nonzero if it fails and returns zero if successful 
See also stdio. h: f reopen ( ) , remove ( ) 

rewind() ~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Purpose 
Synopsis 

Remarks 

See also 

Reset the file position indicator to the beginning of the file. 
#include <stdio.h> 
void rewind(FILE *stream); 
The rewind ( ) function sets the file indicator position of stream 
such that the next write or read operation will be from the begin­
ning of the file. It also undoes any previous call to ungetc ( ) and 
clears stream's end-of-file and error status. 
stdio.h: fseek(), fsetpos() 
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Purpose 
Synopsis 

Remarks 

Read formatted text. 
#include <stdio.h> 
int scanf (const char *format, 

... ) ; 
The scan£ () function reads text and converts the text read to pro­
grammer specified types. 
The format argument is a character array containing normal text, 
white space (space, tab, newline), and conversion specifications. 
The normal text specifies literal characters that must be matched in 
the input stream. A white space character indicates that white space 
characters are skipped until a non-white-space character is reached. 
The conversion specifications indicate what characters in the input 
stream are to be converted and stored. 
The conversion specifications must have matching arguments in the 
order they appear in format. Because scanf () stores data in mem­
ory, the matching conversion specification arguments must be 
pointers to objects of the relevant types. 
A conversion specification consists of the percent sign(%) prefix, 
followed by an optional maximum width or assignment suppres­
sion, and ending with a conversion type. A percent sign can be 
skipped by doubling it in format;%% signifies a single% in the input 
stream. 
An optional width is a decimal number specifying the maximum 
width of an input field. scanf () will not read more characters for 
a conversion than is specified by the width. 
An optional assignment suppression character ( *) can be used to 
skip an item by reading it but not assigning it. A conversion specifi­
cation with assignment suppression must not have a corresponding 
argument. 
The last character, the conversion type, specifies the kind of conver­
sion requested. Table 10 describes the conversion type characters. 
The conversion type may be preceded by u, U, 1, or L. When used 
with integer conversion types, u and u specify unsigned integers. 
The 1 and L, when used with integer conversions, signify long 
integers. When used with floating point conversions, 1 signifies a 
double and L signifies a long double. 
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Return value scanf ( ) returns the number of items successfully read and returns 
EOF if a conversion type does not match its argument or and end­
of-file is reached. 

See also stdio.h: printf(), sscanf() 

setbuf() ------------------------

Purpose 
Synopsis 

Remarks 

See also 

Change the buffer size of a stream. 
#include <stdio.h> 
void setbuf (FILE *stream, 

char *buf); 
The setbuf () function allows the programmer to set the buffer 
size for stream. It should be called after stream is opened, but be­
fore it is read from or written to. 
The function makes the array pointed to by buf the buffer used by 
stream. The buf argument can either be a null pointer or point to 
an array of size BUFSIZ, defined in stdio. h. 
If buf is a null pointer, the stream becomes unbuffered. 
stdio.h: setvbuf() 
stdlib.h: malloc() 

setvbuf() ------------------------

Purpose 
Synopsis 

Remarks 

Change the buffering scheme for a stream. 
#include <stdio.h> 
int setvbuf (FILE *stream, 

char *buf, 
int mode, 
size_t size); 

The setvbuf () allows the manipulation of the buffering scheme 
as well as the size of the buffer used by stream. The function should 
be called after the stream is opened but before it is written to or 
read from. 
The buf argument is a pointer to a character array. The size argu­
ment indicates the size of the character array pointed to by buf. 
The most efficient buffer size is a multiple of BUFSIZ, defined in 
stdio.h. 
If buf is a null pointer, then the operating system creates its own 
buffer of size bytes. 
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The mode argument specifies the buffering scheme to be used with 
stream. mode can have one of three values defined in stdio. h: 
_IOFBF, _IOLBF, and _IONBF. 
_IOFBF specifies that stream be buffered. 
_ IOLBF specifies that stream be line buffered. 
_IONBF specifies that stream be unbuffered. 

Return value setvbuf ( ) returns zero if it is successful and returns a nonzero 
value if it fails. 

See also stdio. h: setbuf ( ) 
stdlib.h: malloc() 

sprint£()----------------------­

Purpose 
Synopsis 

Format a character string array. 
#include <stdio.h> 
int sprintf (char *s, 

const char *format, 
... ) ; 

Remarks The sprintf () function works identically to printf () with the 
addition of the s parameter. Output is stored in the character array 
pointed to by s instead of being sent to stdout. The function ter­
minates the output character string with a null character. 
For information on how to use sprintf () refer to the description 
of printf (). 

Return value sprintf () returns the number of characters assigned to s, not 
including the null character. 

See also stdio.h: fprintf (), printf() 

Purpose 
Synopsis 

Remarks 

See also 

Set the pseudo-random number generator seed. 
#include <stdlib.h> 
void srand(unsigned int seed); 
The srand ( ) function sets the seed for the pseudo-random num­
ber generator to seed. Each seed value produces the same sequence 
of random numbers when it is used. 
stdlib.h: rand() 
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sscanf() -------------------------

Purpose 
Synopsis 

Read formatted text into a character string. 
#include <stdio.h> 
int sscanf (char *s, 

const char *format, 
... ) ; 

Remarks The sscanf ( ) operates identically to scanf ( ) but reads its input 
from the character array pointed to by s instead of stdin. The 
character array pointed to s must be null terminated. 
Refer to the description of scanf ( ) for more information. 

Return value scanf ( ) returns the number of items successfully read and con­
verted and returns EOF if it reaches the end of the string or a con­
version specification does not match its argument. 

See also stdio. h: f scanf ( ) , scanf ( ) 

strcat() -------------------------

Purpose 
Synopsis 

Concatenate two character arrays. 
#include <string.h> 
char *strcat(char *dest, 

const char *source); 
Remarks The strcat ( ) function appends a copy of the character array 

pointed to by source to the end of the character array pointed to by 
dest. The dest and source arguments must both point to null 
terminated character arrays. strcat ( ) null terminates the 
resulting character array. 

Return value strcat () returns the value of dest. 
See also string.h: strncat() 

strchr() --------------------------

Purpose 
Synopsis 

Remarks 

Search for an occurrence of a character. 
#include <string.h> 
char *strchr(const char *s, 

int c); 
The strchr () function searches for the first occurrence of the 
character c in the character array pointed to bys. The s argument 
must point to a null terminated character array. 
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Return value strchr ( ) returns a pointer to the successfully located character. If 
it fails, strchr ( ) returns a null pointer (NULL). 

See also string • h : memchr ( ) , s trrchr ( ) 

strcmp() ------------------------­

Purpose 
Synopsis 

Compare two character arrays. 
#include <string.h> 
int strcmp(const char *sl, 

const char *s2); 
Remarks The strcmp ( ) function compares the character array pointed to by 

sl to the character array pointed to by s2. Both sl and s2 must 
point to null terminated character arrays. 

Return value strcmp ( ) returns a zero if s 1 and s2 are equal, a negative value if 
sl is less than s2, and a positive value if sl is greater than s2. 

See also string.h: memcmp(), strcoll(), strncmp() 

srrcpy() -~--~---------~--~------­

Purpose 
Synopsis 

Remarks 

Return value 
See also 

Copy one character array to another. 
#include <string.h> 
char *strcpy(char *dest, 

const char *source); 
The s trcpy ( ) function copies the character array pointed to by 
source to the character array pointed to dest. The source argu­
ment must point to a null terminated character array. The resulting 
character array at dest is null terminated as well. 
If the arrays pointed to by dest and source overlap, the operation 
of s trcpy ( ) is undefined. 
strcpy ( ) returns the value of dest. 
string.h: memcpy(), menunove(), strncpy() 

strcoll() -------------------------

Purpose 
Synopsis 

Remarks 

Compare two character arrays according to locale. 
#include <string.h> 
int strcoll(const char *sl, 

const char *s2); 
The strcoll ( ) function compares two character arrays based on 
the collating sequence set by the locale. h header file. 
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The MetroWerks C implementation of strcoll () compares two 
character arrays using strcmp ().It is included in the string library 
to conform to the ANSI C Standard Library specification. 

Return value strcoll ( ) returns zero ifs 1 is equal to s2, a negative value ifs 1 
is less than s2, and a positive value if sl is greater than s2. 

See also locale. h 
string.h: memcmp(), strcmp(), strncmp() 

srrcspnO~~~~~~~~~~~~~~~~~~~~~~~~ 

Purpose 
Synopsis 

Remarks 

Return value 

See also 

Purpose 
Synopsis 

Remarks 

Return value 

Purpose 
Synopsis 

Count characters in one character array that are not in another. 
#include <string.h> 
size_t strcspn(const char *sl, 

canst char *s2); 
The strcspn ( ) function counts the initial length of the character 
array pointed to by s 1 that does not contain characters in the char­
acter array pointed to by s 2. The function starts counting charac­
ters at the beginning of s 1 and continues counting until a character 
in s 2 matches a character in s 1. 

Both s 1 and s2 must point to null terminated character arrays. 
strcspn() returns the length of characters in sl that does not 
match any characters in s 2. 
string.h: strpbrk(), strspn() 

Return an error message in a character array. 
#include <string.h> 
char *strerror(int errnum); 
The strerror () function returns a pointer to a null terminated 
character array that contains an error message. The errnum argu­
ment has no effect on the message returned by strerror ( ) ; it is 
included to conform to the ANSI C Standard Library specification. 
strerror ( ) returns a pointer to a null terminated character array 
containing an error message. 

Compute the length of a character array. 
#include <string.h> 
size t strlen(const char *s); 
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Remarks The strlen () function computes the number of characters in a 
null terminated character array pointed to bys. The null character 
( ' \ o ' ) is not added to the character count. 

Return value strlen () returns the number of characters in a character array not 
including the terminating null character. 

strncat() -------------------------

Purpose 
Synopsis 

Remarks 

Append a specified number of characters to a character array. 
#include <string.h> 
char *strncat(char *dest, 

canst char *source, 
size_t n); 

The strncat ( ) function appends a maximum of n characters from 
the character array pointed to by source to the character array 
pointed to by dest. The dest argument must point to a null termi­
nated character array. The source argument does not necessarily 
have to point to a null terminated character array. 
If a null character is reached in source before n characters have 
been appended, strncat () stops. 
When done, strncat ( ) terminates dest with a null character 
(I \0 I). 

Return value strncat () returns the value of dest. 
See also string. h: strcat () 

stmcmp() ________________________ ~ 

Purpose 
Synopsis 

Remarks 

Compare a specified number of characters. 
#include <string.h> 
int strncmp(const char *sl, 

canst char *s2, 
size_t n); 

The strncmp ( ) function compares n characters of the character 
array pointed to by s 1 to n characters of the character array 
pointed to by s2. Both sl and s2 do not necessarily have to be null 
terminated character arrays. 
The function stops prematurely if it reaches a null character before 
n characters have been compared. 
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Return value s trncmp ( ) returns a zero if the first n characters of s 1 and s 2 are 
equal, a negative value ifs 1 is less than s2, and a positive value if 
s 1 is greater than s 2. 

See also string.h: memcmp(), strcmp() 

Purpose 
Synopsis 

Remarks 

Copy a specified number of characters. 
#include <string.h> 
char *strncpy(char *dest, 

const char *source, 
size_t n); 

The strncpy ( ) function copies a maximum of n characters from 
the character array pointed to by source to the character .array 
pointed to by dest. Neither dest nor source must necessarily 
point to null terminated character arrays. Also, dest and source 
must not overlap. 
If a null character ( ' \ O ') is reached in source before n characters 
have been copied, strncpy ( ) continues padding de st with null 
characters until n characters have been added to dest. 
The function does not terminate dest with a null character if n 
characters are copied from source before reaching a null character. 

Return value strncpy ( ) returns the value of dest. 
See also string. h: memcpy ( ) , memmove ( ) , strcpy ( ) 

strpbrk() ----------------------

Purpose 
Synopsis 

Look for the first occurrence of an array of characters in another. 
#include <string.h> 
char *strpbrk(const char *sl, 

const char *s2); 
Remarks The strpbrk() function searches the character array pointed to by 

s 1 for the first occurrence of a character in the character array 
pointed to by s2. 
Both sl and s2 must point to null terminated character arrays. 

Return value strpbrk ( ) returns a pointer to the first character in s 1 that 
matches any character in s2, and returns a null pointer (NULL) if no 
match was found. 

See also string.h: strcspn() 
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Purpose Search for the last occurrence of a character. 
Synopsis #include <string. h> 

char *strrchr(const char *s, 
int c); 

Remarks The strrchr ( ) function searches for the last occurrence of c in the 
character array pointed to bys. The s argument must point to a 
null terminated character array. 

Return value strrchr ( ) returns a pointer to the character found or returns a 
null pointer (NULL) if it fails. 

See also string. h: memchr (), strchr () 

strspn() ________________________ ~ 

Purpose 
Synopsis 

Remarks 

Return value 

See also 

Count characters in one character array that are in another. 
#include <string.h> 
size_t strspn(const char *sl, 

const char *s2); 
The strspn () function counts the initial number of characters in 
the character array pointed to by s 1 that contains characters in the 
character array pointed to by s2. The function starts counting char­
acters at the beginning of sl and continues counting until it finds a 
character that is not in s2. 
Both sl and s2 must point to null terminated character arrays. 
strcspn ( ) returns the number of characters in s 1 that matches 
the characters in s 2. 
string.h: strpbrk(), strscpn() 

strstrO -------------------------

Purpose 
Synopsis 

Remarks 

Search for a character array within another. 
#include <string.h> 
char *strstr(const char *sl, 

const char *s2); 
The strstr ( ) function searches the character array pointed to by 
sl for the first occurrence of the character array pointed to by s2. 
Both s 1 and s2 must point to null terminated (' \ O ')character 
arrays. 
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Return value strstr() returns a pointer to the first occurrence of s2 in sl and 
returns a null pointer (NULL) if s2 cannot be found. 

See also string. h: memchr (), strchr ( ) 

Purpose 
Synopsis 

Extract tokens within a character array. 
#include <string.h> 
char *strtok(char *str, 

const char *sep); 
Remarks The s trtok ( ) function tokenizes the character array pointed to by 

str. The sep argument points to a character array containing 
token separator characters. The tokens instr are extracted by suc­
cessive calls to strtok (). 
The first call to strtok ( ) causes it to search for the first character 
in str that does not occur in sep. The function returns a pointer to 
the beginning of this first token. If no such character can be found, 
strtok ( ) returns a null pointer {NULL). 

If, on the first call, strtok{) finds a token, it searches for the next 
token. 
The function searches by skipping characters in the token instr 
until a character in sep is found. This character is overwritten with 
a null character to terminate the token string, thereby modifying 
the character array contents. The function also keeps its own 
pointer to the character after the null character for the next token. 
Subsequent token searches continue in the same manner from the 
internal pointer. 
Subsequent calls to strtok() with a NULL str argument cause it 
to return pointers to subsequent tokens in the original str charac­
ter array. If no tokens exist, strtok () returns a null pointer. The 
sep argument can be different for each call to s trtok ( ) . 
Both str and sep must be null terminated character arrays. 

Return value When first called strtok ( ) returns a pointer to the first token in 
str or returns a null pointer if no token can be found. 
Subsequent calls to strtok() with a NULL str argument causes 
strtok ( ) to return a pointer to the next token or return a null 
pointer (NULL) when no more tokens exist. 
strtok() modifies the character array pointed to by str. 

443 



APPENDIXD 

444 

tmpfile() -----------------------

Purpose 
Synopsis 

Remarks 

Return value 

See also 

Open a temporary file. 
#include <stdio.h> 
FILE *tmpfile(void); 
The tmpf ile ( ) function creates and opens a binary file that is 
automatically removed when it is closed or when the program ter­
minates. 
tmpfile () returns a pointer to the FILE variable of the temporary 
file if it is successful. If it fails, tmpfile ( ) returns a null pointer 
(NULL). 

stdio.h: £open(), tmpnam() 

tmpnamO~---------------------~ 

Purpose 
Synopsis 

Remarks 

Return value 

See also 

Create a unique temporary filename. 
#include <stdio.h> 
char *tmpnam(char *s); 
The tmpnam ( ) functions creates a valid filename character string 
that will not conflict with any existing filename. A program can call 
the function up to TMP_MAX times before exhausting the unique 
filenames tmpnam ( ) generates. The TMP _MAX macro is defined in 
stdio.h. 
The s argument can either be a null pointer or pointer to a charac­
ter array. The character array must be at least L _ tmpnam characters 
long. The new temporary filename is placed in this array. The 
L_ tmpnam macro is defined in stdio. h. 
If s is NULL, tmpnam ( ) returns with a pointer to an internal static 
object that can be modified by the calling program. 
Unlike tmpf ile ( ) , a file created using a filename generated by the 
tmpnam ( ) function is not automatically removed when it is closed. 
tmpnam() returns a pointer to a character array containing a 
unique, nonconflicting filename. If s is a null pointer (NULL), the 
pointer refers to an internal static object. Ifs points to a character 
array, tmpnam() returns the same pointer. 
stdio.h: fopen(), tmpfile() 



SELECTIONS FROM THE STANDARD LIBRARY 

tolower(), toupper() ____________________ _ 

Purpose 
Synopsis 

Remarks 

Return value 

See also 

Character conversion macros. 
#include <ctype.h> 
int tolower(int c); 
int toupper(int c); 
The to lower ( ) macro converts an uppercase letter to its lowercase 
equivalent. Non-uppercase characters are returned unchanged. The 
toupper ( ) macro converts a lowercase letter to its uppercase 
equivalent and returns all other characters unchanged. 
to lower ( ) returns the lowercase equivalent of uppercase letters 
and returns all other characters unchanged. 
toupper ( ) returns the uppercase equivalent of a lowercase letter 
and returns all other characters unchanged. 
ctype.h: isalpha(), islower(), isupper() 

ungetc() ------------------------

Purpose 
Synopsis 

Remarks 

Return value 
See also 

Place a character back into a stream. 
#include <stdio.h> 
int ungetc(int c, 

FILE *stream); 
The ungetc () function places character c back into stream's 
buffer. The next read operation will read the character placed by 
ungetc ().Only one character can be pushed back into a buffer 
until a read operation is performed. 
The function's effect is ignored when an fseek (), fsetpos (),or 
rewind() operation is performed. 
ungetc () returns c if it is successful and returns EOF if it fails. 
stdio.c: fseek(), fsetpos(), rewind() 

vfprintf() ----------------------­

Purpose 
Synopsis 

Remarks 

Write formatted output to a stream. 
#include <stdio.h> 
int vfprintf (FILE *stream, 

const char *format, va_list arg); 
The vfprintf () function works identically to the £print£ () 
function. Instead of the variable list of arguments that can be 
passed to fprintf (), vfprintf () accepts its arguments in the 
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array of type va_list processed by the va_start () macro from 
the stdarg. h header file. 

Return value vfprintf () returns the number of characters written or EOF if it 
failed. 

See also stdio.h: fprintf(), print£() 
stdarg.h 

vprintf() -----------------------

Purpose 
Synopsis 

Remarks 

Return value 

See also 

Write formatted output to stdout. 
#include <stdio.h> 
int vprintf (const char *format, 

va_list arg) ; 
The vprintf () function works identically to the print£ () func­
tion. Instead of the variable list of arguments that can be passed to 
print£ (), vprintf () accepts its arguments in the array of type 
va_list processed by the va_start () macro from the 
stdarg. h header file. 
vprintf () returns the number of characters written or a negative 
value if it failed. 
stdio.h: £print£(), print£() 
stdarg.h 

vsprintf() ------------------------­

Purpose 
Synopsis 

Write formatted output to a string. 
#include <stdio.h> 
int vsprintf (char *s, 

const char *format, 
va_list arg); 

Remarks The vsprintf () function works identically to the sprint£ () 
function. Instead of the variable list of arguments that can be 
passed to sprint£ ( ), vsprintf () accepts its arguments in the 
array of type va_list processed by the va_start() macro from 
the stdarg. h header file. 

Return value vsprintf () returns the number of characters written to s or EOF 
if it failed. 

See also stdio.h: print£(), sprint£() 
stdarg.h 



Appendix E 
About CodeWarrior ... 

Although you've spent a lot of time with Code Warrior as you've made your way 
through these pages, you've only skimmed its surface. This appendix (written by 
Avi Rappoport, one of Metrowerks's finest!) offers a closer look at one of the lead­
ing Macintosh development environments. 

It's important to note that this appendix describes the commercial version of 
CodeWarrior, not the "Lite" version that came with the book. For example, 
CodeWarrior Lite will not aUow you to create a new project, whereas the 
commercial version obviously does. 

Using CodeWarrior 
As you've seen throughout this book, CodeWarrior provides you with an inte­
grated programming environment, including an editor, a project window, a com­
piler, and a linker. When you launch your program from within Code Warrior, it 
runs as a separate application. Alternatively, the Metrowerks Debugger allows you 
to view and modify your variables as you step through your source code. 

Projects 

To write a program using Code Warrior, you'll first need to create a project to store 
the source file names, preferences, and object code. Choose New Project from 
the File menu, and a dialog box will appear, allowing you to name your new pro­
ject. A pop-up menu will appear at the bottom of the dialog, allowing you to select 
from a list of stationery that determine the files that are added to your new project. 
The projects in this book were all built using the stationery -ANS I 68K (2i)C.µ 
(ANSI library, 68K version of Code Warrior, C language, and 2-byte in ts). Figure 
E.l shows the stationery for new 68K-based projects, and Figure E.2 shows the sta­
tionery for new PowerPC-based projects. 

Important 
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( Desktop ) 
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( Cancel J 

Project Stationery: v Mac: C app-6BK .. u. 
Mac C HCMD-68K.JJ 
Mac C++ app-68K.JJ 
PowerPlant app-68K.JJ 
...... RNS I 68K (2i) C.JJ 
...... RNS I 68K (2i) C++.JJ 
...... RNS I 68K (2i/F /Bd) C++.JJ 
...... RNS I 68K (2i/F /80) C.JJ 
...... RNS I 68K ( 4i) C++.JJ 
...... RNS I 68K ( 4i) C.JJ 
...... RNS I 68K ( 4i/F) C++.JJ 
...... RNS I 68K ( 4i/F) C.JJ 
...... Strict RNS I 68K (2i) C++.JJ. 
....,Strict RNS I 68K (2i) C.JJ 
....,Strict RNS I 68K ( 4i) C++.JJ. 
....,Strict RNS I 68K ( 4i) [.JJ 
....,StrictRNS I ( 4i/F /Bd) C++.JJ 
...... StrictRNS I ( 4i/F /Bd) C.JJ 

Figure E.1 The New Project dialog box showing the list of stationery available in the 

68K version of CodeWarrior. 
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lc:.CWTest..,.l c:.CW Test 

[?.:~MW lh~tm~j/6BK l ,2 0 ( l:j~~ct ) 
lI!.:~ MU~ D(~hu~j/PP[ L2 

( ) Desktop 

LJ Profiler Libraries ( New LJ ) 
LJ Release Notes {7 .......................................... 

Name the project as: ( Cancel 

I PPC test.J.l I ( Open 

Project Stationery: ../Mac C app-PPC.J.1 
Mac C++ app-PPC.J.1 
PowerPlant app-PPC.J.1 
...... ANS I PPC C++.J.l 
····ANS I PPC C..u. 
...... Strict ANS I PPC C++ • .u 
...... Strict ANS I PPC [.J.l 

) 

J 

Figure E.2 The New Project dialog box showing the list of stationery available in the 

PowerPC version of CodeWarrior. 

Stationery automatically sets the preferences and includes the correct libraries 
for your project. We have stationery for making both ANSI console applications 
and Macintosh graphical user interface applications. Once you name your new 
project, the project window will appear, with the temporary source files and the 
correct libraries installed (see Figures E.3 and E.4). 

Projects include placeholder source code files and resource files, as well as ap­
propriate CodeWarrior libraries. You'll notice that you can use almost any Mac 
character in the file names, including spaces. Most CodeWarrior projects end in 
"µ" (mu, option-m), making the name distinct from other kinds of files, but this is 
not required. 
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test . .u 
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Figure E.3 A 68K project window. 

Source code files are like those you've been using in this book: text files with 
code to be compiled. Resource files are a Macintosh-standard way of storing data 
that the user will see, such as icons, strings, and alert boxes. You'll learn all about 
resources when you read the Macintosh C Programming Primer. 

Libraries are compiled code that your code can call. For example, a function in 
the ANSI C library is printf (),and you can call it from your code, but you can't 
see how it's written, because it's already compiled. The Mac Toolbox libraries are 
called MacOS. lib on the 68K and Interf aceLib on the Power PC. Again, you'll 
learn about the Mac Toolbox when you read the Primer. The CodeWarrior User's 
Guide on the CodeWarrior CD tells you about all of the libraries that come with 
Code Warrior. 

D PPC test . .u BJ 
File Code Data ~ -v sources . 0 i 0 i • El i) 

<replace me ANSl>.d 0 l 01 • III t--
·····························································oO>··················oO>··················oO>·························· v libraries 0 0 i El 

lnterfacel ib 0 o! III 
MYCRuntime. lib 0 o! III 
Mathlib 0 01 III 
ANS I C .PPC .Lib 0 o! III 

-0 SIOUX .PPC .Lib 0 o! [El 

6 file(s) 0 0 ~ 

Figure E.4 A PowerPC project window. 
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In general, your source code file names will end in either ". c" or ". cp". 
CodeWarrior uses the suffix to determine which compiler to use to compile the 
source code in the file. C source code is in". c" files; and C++ source code is in 
" • cp" files. 

You can add any number of source, resource, and library files to your project 
by using the Rdd Files command in the project menu or by dragging the file or 
folder onto the Project window from the desktop. If you use the Saue Rs com­
mand from the File menu to save a source file, the new version with its new name 
will be included in your project. 

When you compile, Code Warrior will parse the code in each source file, locate 
the headers, and generate an intermediate object format, which is stored in the 
project. If you change a few files or a header file included in several files, those will 
be updated, but the rest of the project does not have to be recompiled. When you 
select Make, the linker connects the object with the Mac Toolbox and other li­
braries and generates an executable program on your disk. 

Editing 

The CodeWarrior Editor lets you work on up to 32 source code files at one time. 
You can't see it here, but the editor automatically colors comments and C/C++ 
keywords, such as void and while. (Use the Preferences to add new words and 
change colors.) The Editor automatically converts DOS and UNIX line endings, so 
if you are using source code from these systems, you don't have to worry about 
the format. The Editor also handles large amounts of text, up to several megabytes. 

There are up to four icons in the lower-left comer of each Editor window 
(Figure E.5). Three of these icons are connected to pop-up menus. The leftmost 
icon (sideways triangle) shows all headers included in the file. When you select 
one, that include file is opened for you. The curly-brace icon lists all the function 
names found in the file. When you select a function name, the source code window 
scrolls so that the function appears in the window. The document icon allows you 
to set the line-end format (Mac, DOS, UNIX) and toggle the syntax coloring. The 
lock or pencil icon shows whether the file is write-only or has Projector source 
code control status. 

CodeWarrior features a sophisticated search-and-replace mechanism. You can 
also search and replace text in a single file, in sources and headers, and in saved 
sets of files (Figure E.6). The Batch option lets you see the results of your search 
in a list. 
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GetData.c 

II****************************************************/ 
I* *I 
/* "GetData" source code */ 
/* from Ultimate Mac Programming, Uolume I */ 
/* Copyright 1994, Dave Mark and Donald Olson */ 
I* main to one and al I... *I 
I* Toolbox lnit *I 
I** AE lnit ********************************I 

DoOb jectSpecifier 
OoGetData h > 
Do Message . h > 
Do2Message 
DoError ~ 

Figure E.5 A sample source code editing window. 

Compiling, Linking, and Running 

As you write code, you should save and compile to see whether you're getting it 
right. The fast Code Warrior compiler will list all errors, so you can fix them up be­
fore going on. 

Using the stationery will automatically include the correct libraries in your 
project. All you have to do is choose Make (or Run) from the Project menu, and 
CodeWarrior will compile any uncompiled source files, and locate and link in the 
libraries. If your code calls a function that is in a header file but not in any of the li­
braries, you'll see an error message during this phase and will have to add a li­
brary. 

If you choose Run, Code Warrior will automatically launch the application that 
you've just created. Or, you can double-click on the application on the desktop­
it's a real Mac program now. 

Debugging 

To track your program's execution and variables, choose Enable Debugging 
from the Project menu, and CodeWarrior will automatically set all the debug­
ging options. Then, when you choose Run from the Project menu or double­
click on the symbol file (which ends in 11

• SYM" on 68K and 11
• xSYM" on PowerPC), 

you'll launch the Metrowerks Debugger and be able to see your source code as 
your program runs (Figure E.6). 



ABOUT CODEWARRIOR ••• 

Find 

Find: I block move 

Replace: I BlockMoveData 

G n~iiiii-Fiiii1 n-d iiiiiiii'ill] 
G [ __ R__;ep_la_ce_...J) 

~ 
D Batch 181 Ignore Case 
181 Wrap D Entire Word 

D Regexp [--R-e p-la_c_e A-1-1 -) 

Multi-File Search: 

AboutBox.cp 
AboutBox.h 
AEObjects.h 
AERegistry.h 

¢ App 1 e Event Uti 1 i ti es .c p 

Figure E.6 The dialog box to find and replace. 

File Sets: G D Stop at EOF 

s 
I 
{} 

181 Sources 
D System Headers 
181 Project Heade rs 
181 ( Others... ) 

The debugger window allows you to set breakpoints, allowing you to stop the 
program at any line in your source code. The upper-left pane shows the current 
chain of function calls. The upper-right pane shows all variables in scope (along 
with their current values). The lower section shows the source. You can control the 
debugging process from the menu or the floating toolbar. 

The Metrowerks Debugger shows variables in many useful formats, includ­
ings strings and structures; supports expression evaluation, conditional break­
points, hex dump of various memory locations, assembler, threads; and includes 
many other features. The interface is the same on the 68K and PowerPC, so you 
can debug both versions of your program easily. The Debugger will even debug 
code resources and libraries. 

CodeWarrior and ANSI C programming 
As you know from this book, CodeWarrior includes the standard ANSI libraries 
and allows you to write command-line, console-oriented programs. You can com­
pile and run programs written for other systems (with some changes) or use code 
for statistics, data analysis, and other functions that do not require a Mac interface. 
Then, you can write a Mac program that calls these functions but includes a stan­
dard graphical user interface. 
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main 0 I> errorString 
MbjectS?Jcifier 
DoGetData 

! 
! 
! void DoError( Str255 errorString ) 

- i { 
- ! ParamText< errorStr i ng, "\p", "\p", "\p" >; •I• StopAlert< kErrorALATid, kNilFI lterProc >; 

! - ; Ex itToShell O; 
- i 
[!)!ill Line: 235 Source 

Figure E.7 A CodeWarrior debugger window. 

II 

Metrowerks's Implementation of the ANSI C Standard 

Metrowerks's C, C++, and Assembly Language Manual explains how the compiler 
and linker implement the ANSI C standard. The standard leaves many definitions, 
such as the length of an integer, "compiler-dependent," and this manual explains 
how Code Warrior will treat these options. 

The C Library Reference document describes the ANSI C Library shipped on the 
Code Warrior CD. It describes each call, its parameters, and return value and pro­
vides general information on usage. This document also covers the Metrowerks 
SIOUX console library, as well as the unix functions, which allow CodeWarrior 
programs to use standard UNIX calls, such as creat ( ) , to make a new file. 

Notes on which ANSI library to include in your project, as well as error mes­
sages for the C compiler and linker, are described in the CD's CodeWarrior User's 
Guide. 

ANSI C++ 

C++ is an extension of C, designed for object-oriented programming. C++ allows 
you to organize your programs in classes based on the data rather than the kind of 
function and to reuse code rather elegantly. CodeWarrior supports C++, as described 
in the Metrowerks's C, C++ and Assembly Language Manual, and the C++ Library 
Reference (on the CodeWarrior CD, in QuickView interactive document format). 

To learn ANSI Standard C++, you can follow the tutorials in Learn C++ on the 
Macintosh. 
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Writing Mac Programs 
As you've probably noticed by now, ANSI C is only part of programming the 
Macintosh. You have to learn all about the Mac Toolbox to create programs with 
the Mac user interface and functionality. The Macintosh C Programming Primer de­
scribes this kind of programming. 

CodeWarrior makes it easy for you to write Mac programs with Macintosh 
Toolbox headers and libraries, together with your resource files. The 68K and 
PowerPC CodeWarrior environments are identical, so you can use the same pro­
ject organization and even the same source code (libraries are different). When 
you're done programming, merge the applications, and you'll have a fat binary 
that runs in native mode on both 68K and PowerPC Macintosh systems, just like 
our CodeWarrior environment. The CodeWarrior User's Guide and CodeWarrior 
Tutorials will help you with making Mac programs. 

Beyond the standard libraries, the CodeWarrior CD includes special libraries 
for QuickTrme, Sound, XTND, Thread Manager and QuickDraw GX. 

You can also write code resources, such as HyperCard XCMDs; After Dark 
screensaver modules; and Photoshop, illustrator, and Freehand plug-ins. This is an 
easy way to start programming the Mac. Libraries for each of these external for­
mats are on the CodeWarrior CD. 

The PowerPlant framework uses C++ and multiple inheritance to provide 
many Macintosh standard elements, including menus, windows, controls, simple 
file handling, and memory management. More esoteric features include QuickTrme 
movies, off-screen bitmaps, Apple Events, and drag-and-drop. 

What You Get with CodeWarrior 
The Code Warrior CD comes with: 

• C, C++, Pascal, and Object Pascal compilers and linkers (68K code generation 
only in CW Bronze, 68K, PowerPC, and Intel code generation in CW Gold) 

• Standard ANSI libraries 

• SIOUX input-output console library (for command-line programs) 

• Macintosh Toolbox libraries 

• Source-level debugger 

• Profiling and memory-tracking tools 

• MPW shell and Metrowerks compiler and linker tools for 68K and PowerPC 
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• PowerPlant application framework 

• More than 2500 pages of documentation 

• Tutorials and examples 

• APis for various Mac applications 

• Helpful source code and libraries 

• Demos of various programmer tools 

CodeWarrior Subscription 

When you buy Code Warrior, you get the first CD and two update CDs within the 
first year; you can then renew your subscription at a reduced rate. Code Warrior re­
leases are in January, May, and September. 

You will also get free, responsive technical support by phone, fax, or e-mail. 

Prices 

• $99 for Bronze (680x0 Mac native code only) 

• $399 for Gold (680x0, PowerPC Mac, and Intel x86/Pentium native code) 

If you are affiliated with an educational institution, you are eligible for the aca­
demic version, at $99, with all the features of the Gold version. 

To order, contact your local software store, university computer store, or 
Metrowerks Mail Order at (800) 377-5416 or fax (419) 281-6883. 

Hardware and System Requirements 

Metrowerks CodeWarrior CW6 requires a Macintosh computer with a Motorola 
MC68020, MC68030, MC68040, or PowerPC processor; 8 megabytes of RAM; 
Color QuickDraw; Mac OS System 7.1 or later; and a CD-ROM drive to install the 
software. 

Other Cool Stuff 
The CodeWarrior CD includes many additional programming tools and docu­
mentation files. For a printed version of the core documentation, you can buy 
Inside Code Warrior from your computer bookstore or Metrowerks Mail Order (see 
above). 
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CodeWarrior Information 
Up-to-date information and help with Code Warrior is available on various on-line 
services, including: 

• Internet newsgroup: comp.sys.mac.programmer.codewarrior 

• Web site: http:/ /www.iquest.com/ ..... fairgate/ cw I cw.html 

• America Online forum: metrowerks 

Information is also available directly from Metrowerks: 

Metrowerks Corporation 
The MCC Building, Suite 310 
3925 West Braker Lane 
(at Mopac Expressway) 
Austin, TX 78759-5321 
Telephone: {512) 305-0400 
Fax: (512) 346-0440 
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----------- Appendix F 
Answers to Selected 

Exercises 

Chapter4 -----------------

1. 

2. 

Messa e Window 

D le o 

-

Messa e Window 

: --RuntimeModule~: 'main' referenced from 
' --8tartup' is undefined. 
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3. 

Messa e Window 

4. 

Messa e Window 

1. a. 

Chapters~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Missing quotes around "Hello, World". 
b. 
c. 
d. 

e. 

f. 

g. 
h. 

Missing comma between two variables. 
=+ should be += (although this will compile with some older compilers). 
Missing second parameter to printf ( ) . Note that this error won't be caught 
by the compiler and is known as a run-time error. 
Another run-ti.me error. This time, you are missing the %d in the first argu­
ment to printf ( ) . 
This time, we've either got an extra \ or are missing an n following the \ in 
the first printf ( ) parameter. 
The left- and right-hand sides of the assignment are switched. 
The declaration of anotherint follows a nondeclaration. 

2. a. 70 
b. -6 



ANSWERS TO SELECTED EXERCISES 

c. -1 
d. 4 
e. -8 
f. 2 
g. 14 
h. 1 

Chapter6 

1. a. The if statement's expression should be surrounded by parentheses. 
b. We increment i inside the for loop's expression, then decrement it in the 

body of the loop. This loop will never end! 
c. The while loop has parentheses but is missing an expression. 
d. The do statement should follow this format: 

do 
statement 
while ( expression ) ; 

e. Each case in this switch statement contains a text string, which is illegal. 
Also, case default should read default. 

f. The print£ ()will never get called. 
g. This is probably the most common mistake made by C programmers. The 

assignment operator(=) is used instead of the logical equality operator(==). 
Since the assignment operator is perfectly legal inside an expression, the 
compiler won't find this error, an annoying little error you'll encounter 
again and again! 

h. Once again, this code will compile, but it likely is not what you wanted. The 
third expression in the for loop is usually an assignment statement-some­
thing to move i toward its terminating condition. The expression i * 2 0 is 
useless here, since it doesn't change anything. 

2. Look in the folder 06. 05 - nextPrime2. 

3. Look in the folder 06. 06 - nextPrime3. 

Chapter7 ~~~~~~~~~~~~~~~~~~~~~~~~~ 

1. a. Final value is 25. 
b. Final value is 512. Try changing the for loop from 2 to 3. Notice that this 

generates a number too large for a 2-byte int to hold. 
c. Final value is 1024. 

2. Look in the folder 07. 06 - power2. 

3. Look in the folder 07. 07 - nonPrimes. 
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Chapters ~~~~~~~~~~~~~~~~~~~~~~~~~ 

1. a. If the char type defaults to signed (very likely), c can hold values only 
from -128 to 127. Even if your char does default to unsigned, this is dan­
gerous code. At the very least, use an unsigned char. Even better, use a 
short, int, or long. 

b. Use%£, %g, or %e to print the value of afloat, not %d. 
c. The text string 11 a 11 is composed of two characters: ' a' and the terminating 

zero byte. The variable c is only a single byte in size. Even if c were 2 bytes 
long, you can't copy a text string this way. Try copying the text one byte at 
a time into a variable large enough to hold the text string and its terminat­
ing zero byte. 

d. Once again, this code uses the wrong approach to copying a text string, and 
there is not enough memory allocated to hold the text string and its zero byte. 

e. The #define of kMaxArraySize must come before the first non-#def ine 
reference to it. 

f. The following definition creates an array ranging from c [ 0] to 
c[kMaxArraySize-1]: 
char c[ kMaxArraySize ]; 

The reference to c [ kMaxArraySize] is out of bounds. 
g. The problem occurs in the line: 

cPtr++ ::;; O; 

This line assigns the pointer variable cPtr a value of 0 (making it point to lo­
cation 0 in memory), then increments it to 1 (making it point to location 1 in 
memory). This code will not compile. Here's a more likely scenario: 

*cPtr++ = O; 

This code sets the char that cPtr points to to 0, then increments cPtr to 
point to the next char in the array. 

h. The problem here is with the statement: 

c++; 

You can't increment an array name. Even if you could, if you increment c, 
you no longer have a pointer to the beginning of the array! A more proper 
approach is to declare an extra char pointer, assign c to this char pointer, 
then increment the copy of c, rather than c itself. 

i. You don't need to terminate a #define with a semicolon. This statement 
defines "kMaxArraySize" to "200; ",probably not what we had in mind. 

2. Look in the folder 08. 08 - dice2. 

3. Look in the folder 08. 09 - wordCount2. 
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Chapter9 -----------------------------------------------------------------------------------~ 
1. a. The semicolon after employeeNumber is missing. 

b. This code is really pretty useless. If the first character returned by 
getchar ( ) is ' \ n ', the ; will get executed; otherwise, the loop just exits. 
Try changing the == to ! = and see what happens. 

c. This code will work, since the double quotes around the header file name 
tell the compiler to search the local directory in addition to the places it nor­
mally searches for system header files. On the other hand, it is considered 
better form to place angle brackets around a system header file: 
<stdio.h>. 

d. The name field is missing its type. As it turns out, this code will compile, but 
it might not do what you think it does. Since the type is missing, the C com­
piler assumes that you want an array of in ts. Even though it compiles, this 
is bad form! 

e. Both next and prev should be declared as pointers. 
f. There are several problems with this code. First, the while loop is com­

pletely useless. Also, the code should use '\ 0' instead of 0 (although that's 
really a question of style). Finally, by the time we get to the pr intf ( ) , 
line points beyond the end of the string! 

2. Look in the folder 09. 06 - dice2. 

3. Look in the folder 09. 07 - cdTracker2. 

4. Look in the folder 09. 08 - cdTracker3. 

ChapterlO --------------------------------------------------------------------------
1. a. The arguments to fopen() appear in reverse order. 

b. Once again, the arguments to f open ( ) are reversed. In addition, the first 
parameter to f scanf ( ) contains a prompt, as if you were calling 
print£ ().Also, the second parameter to fscanf () is defined as a char, 
yet the %d format specifier is used, telling fscanf ( ) to expect an int. This 
will cause fscanf () to store a value of size int in the space allocated for 
a char. Not good! 

c. The line is declared as a char pointer instead of as an array of chars. No 
memory was allocated for the string being read in by f scan£ ( ) . Also, since 
line is a pointer, the & in the fscanf () call shouldn't be there. 

d. This code is fine except for one problem. The file is opened for writing, yet 
we are trying to read from the file by using fscanf ( ) . 

2. Look in the folder 10. 04 - fileReader. 

3. Look in the folder 10. 05 - cdFiler2. 
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Chapter11 

1. a. In the next-to-last line, the address of myCat is cast to a struct. Instead, 
the address should be cast to a ( struct Dog *). 

b. The typedef defines FuncPtr to be a pointer to a function that returns an 
int. MyFunc ( ) is declared to return a pointer to an int, not an int. 

c. The declaration of Number is missing the keyword union. Here's the cor­
rected declaration: 

union Number myUnion; 

d. The Player union fields must be accessed using u. Instead of myPlayer .my Int, 
refer to myPlayer.u.myint. Instead of myPlayer.my:Float, refer to 
myPlayer.u.myFloat. 

e. First off, myFuncPtr is not a function pointer and not a legal I-value. As is, 
the declaration just declares a function named myFuncPtr. This declaration 
fixes that problem: 

int (*myFuncPtr)( int ); 

Next, main ( ) doesn't take a single int as a parameter. Besides that, calling 
main ( ) yourself is a questionable practice. Finally, to call the function pointed 
to by myFuncPtr, use either myFuncPtr ( ) ; or ( *myFuncPtr) ( ) ; instead 
of *myFuncPtr ( ) ; . 

f. The function strcmp ( ) returns zero if the strings are equal. The if would 
fail if the strings were the same. The message passed to pr intf ( ) is 
wrong. 

g. The parameters passed to strcpy ( ) should be reversed. 
h. No memory was allocated for s. When strcpy() copies the string, it will 

be writing over unintended memory. 
i. This is a common problem that tons of people, including battle-scarred vet­

erans, run into. The function call in the loop is not a function call. Instead, 
the address of the function DoSomeStuff is evaluated. Because this ad­
dress is not assigned to anything or used in any other way, the result of the 
evaluation is discarded. The expression "DoSomeStuf f;" is effectively a 
no-op, making the entire loop a no-op. 

2. Look in the folder 11. 05 - treePrinter. 
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! = operator, 81, 82-83 
% operator, 104, 106 
& (address of) operator, 118, 305, 306 
&& (and) operator, 83-84, 85 
&=operator, 305, 306 
* operator, 56-57, 118, 119-20, 121 
*= operator, 56-57 
*/, 73 
+ operator, 54 
++operator, 54 
+= operator, 55-56 
, operator, 307-8 
- operator, 54 
-- operator, 54 
-=operator, 55-56 
->operator, 219 
• operator, 218 
I operator, 56-57 
/*, 73 
I= operator, 56-57 
: operator, 307-8 
:, 26, 27, 89-90 
< operator, 81 
<"" operator, 81 
<< operator, 306-7 
<<"" operator, 306-7 
= (assignment) operator, 50 
== operator, 81 
> operator, 81 
>= operator, 81 
>> operator, 306-7 
>>= operator, 306-7 
? operator, 307-8 
\ \, 70 
\ ", 70 
\0, 204-5 
\ t (single tab character), 70 
"operator, 305, 306 
{} (curly braces), 26, 88-89 
I operator, 305, 306 
I I (or) operator, 84-85 
- operator, 305, 306 
68000 emulator, 22 

680x0 
data alignment rules on, 214-17 
machine language instructions, 22 

80486 machine language instructions, 22 

\a, 70-71 
Algorithms, 26-28 

defined, 105 
Alignment rules, data, 214-17 
American National Standards Institute (ANSI), 

29 
America Online, 324 
AND,305 
and operator, 83-84, 85 
ANSIC,29 
Append mode, 245 
AppleScript, 14-15 
Application, fat, 23 
Arguments. See Parameter(s) 
Arithmetic, pointer, 192 
Array(s), 168-76, 197-209 

dimensions of, 169 
elements of, 169 
for loop to initialize, 170 
index, 169 
memory and, 205-6, 208-9, 223 
multidimensional, 198-99 
out of bounds reference to, 176, 206 
pointers and, 174-75 
reasons for using, 170 
sample program, 170-76 
of struct, 222 

ascii.µ project, 163--68 
ASCII character set, 162-68 

printable, 164-66 
unprintable, 166, 167 

Assignment operator, 50 
Assignment statement, 79 

\b, 70 
Backslash combinations, 69-71 
Backward compatibility, 22 
Balanced tree, 297 
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Beep, generating a, 70-71 
Bell curve (normal probability distribution), 171 
Binary, fat, 23 
Binary notation, 49 
Binary operators, 83 
Binary representation, 47 
Binary trees, 293-301 

balanced, 297 
recursion and, 298-301 
searching,297-98 

Bit bucket, 208 
Bits,47-49 

clearing, 305 
shifting, 306 

Block,88 
Boundaries, array, 176, 206 
Bounds checking, 206 
break, 101, 103 
Buffer, input, 179-80 
Buttons, 319 
Bytes, 47-49 

files as stream of, 243, 268 
padding,214,215 

C++, 15 
commentingconvention,74 

case, 100-101 
Case sensitivity, 39 
Cast. See Typecasting 
Cast, variable, 80 
cdfiler .µproject, 253-66 
cdtracker. µ project, 230-41 
Central processing unit (CPU), 21 
char, 159, 162-83 

arrays, 168-76 
ASCII character set, 162-68 
text strings, 177-83 

Child of a node, 293 
C language, 1-6 

alternatives to, 14-15 
equipment required, 3 
prerequisite for learning, 2-3 
reasons for learning, 2 

Clearing a bit, 305 
Closing files, 244-46 
Code optimization, 96 
CodeWarrior, 4, 7-12, 321 

installing, 7-9 
PowerPC native version of, 217 
testing, 10-12 

Coding habits, 71 
Colon character (:), 244 
Comparative operators, 81 
Comparative relationship, 294 
Compatibility, backward, 22 
Compiling, 17-21 
Compound expressions, 85-86 
Compound statements, 90 
CompuServe, 324 
Conditional expression, 307 
Consoles, 61 
Console window, 35, 62, 77 
const, 244 
Constant(s) 

define and, 185 
FALSE,82 
FOPEN_ MAX, 246 
hex,221 
numerical, 50 
string,177 
TRUE,82 

Control Manager, 319 
Conventions, 46 
Counter variables, 92 
CPU,21 
ctype.h, 188 

%d format specifier, 64, 179 
Data alignment rules, 214-17 
Data files, layout of, 254 
Data structures, 5, 197-242 

arrays and, 197-209 
memory and, 208-9 

linked lists, 227-41, 293 
creating, 229-30 
doubly linked lists, 229 
reasons for using, 228 
sample program, 230-41 
traversing, 229 
typecasting and, 284 

memory management and, 223-27 
struct and, 209-14 

array of, 222 
data alignment rules and, 214-17 
FILE,245 
passing as parameter, 217-19 
passing copy of, 219-21 
root, 293 

Data types, 4, 45, 151-96 
enumerated,309-10 



floating-point, 152-58 
integer, 159-62 

char, 159, 162-83 
long, 159, 214 
memory allocated for, 159-60 
short, 159, 214 

memory efficiency versus safety in selecting, 
161-62 

programmer-created, 308-9 
unions, 285-89 
wide-string, 163 

Deallocation of memory, 128 
Declaration 

enum, 309-10 
of functions (function prototype), 33 
of pointers, 119-22 
struct, 209-10 
of variables, 45, 50-51, 62-63 

errors in, 51-52 
as unsigned, 49 

default case, 101 
Default initialization value, 303 
define, 183-94 

constants and, 185 
functionlike macros, 186-88 
location in source code, 184-85, 186 
namingconventions,185 
sample program, 188-94 
unions and, 286-87 

Dereferencing pointer, 121-22 
dice.µ project, 170-76 
Dictionary, 183 
Dimensions, array, 169 
dinoEdi t. µ project, 269-77 
Disk files, 5 
Division 

floating-point, 57 
by zero, 87 

do,99-100 
double, 152, 156 

memory allocated for, 155 
Double linked lists, 229 

%e format specifier, 158 
EBCDIC character set, 163 
Elements, array, 169 
Enumerated data types, 309-10 
enum statement, 309-10 
EOF, 191 
Error handling, 273 

Errors 
in functions, 36-39, 40 
syntax, 26-28 
in variable declaration, 51-52 

Excel, 15 
Exponential (scientific) notation, 158 
Expressions, 79-81 

compound, 85-86 
conditional, 307 
true, 80-81 

extern, 257-58 

%£format specifier, 155 
FALSE constant, 80, 82 
Fat binary (fat application), 23 
£close( ),246 
feof ( ), 248 
£flush(), 241, 267 
fgetc ( ) , 246-47 
£gets ( ), 247-48 
Fields, 210 
File modes, 245 
File-naming conventions, 244 
FILE pointers, 246, 251 
File position, 245, 247 
Files, 243-79 

closing, 244-46 
defined, 243 
include (header), 211-12, 258 
layout of, 254 
opening, 243-46 
random access, 268-77 

functions allowing, 268-69 
sample program, 269-77 

reading, 244, 246-51 
sample programs, 249-51, 253-54 
as stream of bytes, 243, 268 
"update" modes, 267-68 
'Writing,244,252-66 

FILE struct, 245 
Find command, 18 
float, 152, 155 
Floating-point division, 57 
Floating-point types, 152-58 

storage of, 156 
floatSizer. µ project, 152-58 
Flow control, 4, 77-111 

break statement, 101, 103 
comparative operators and, 81 
compound expressions and, 85-86 
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Flow control (continued) 
curly braces and, 88-89 
defined, 77 
do statement, 99-100 
expressions and, 79-81 
for statement, 93-100, 170 
if statement, 77-79, 87, 307 
logical operators and, 82-85 
sample programs, 104-10 
statements and, 86-88 
switch statement, 100-103 
while statement, 90-93, 94, 96, 103 

fopen( ), 244-46 
FOPEN_MAX constant, 246 
for,93-100 

to initialize arrays, 170 
Force quit button, 161 
Format specifiers, 64, 155-57 

square brackets inside, 265 
fprintf ( ) , 244, 252-53 
fputc ( ) , 252 
fputs ( ) , 252 
Fractional numbers. See Floating-point types 
fread ( ) , 275 
free(), 227 
fscanf ( ) , 244, 265-66 
fseek( ), 267, 268-69, 274 
fsetpos ( ), 267 
ftell ( ) , 268-69, 273-74 
Function(s), 4, 25-41, 77 

calling,28-29 
case-sensitivity and, 39 
defined,25 
errors in, 36-39, 40 
function definition, 26 
ISO C and Standard Library, 29-30 
pointers to, 301-3 
statements embedded in, 67 
syntax errors and algorithms, 26-28 
variable names distinguished from, 25 

Function names, 73 
Function prototype (function declaration), 33 
Function recursion, 289-93 
Function return values, 131, 134-39 

passed-by-address parameters versus, 138-39 
uninitialized, 137-38 

Function specifier, 26, 33 

%g format specifier, 158 
getchar( ), 191 
gets ( ) , 201, 203 
Global variables, 63, 131-34, 146-47 

Graphical user interface (GUI), 317 

Header (include) files, 211-12, 258 
Hexadecimal notation, 221 
HyperCard, 14 
HyperTalk, 14 

if, 77-79, 87 
if-else,78-79,307 
include,32 
Include (header) files, 211-12, 258 
Index, array, 169 
Infinite loops, 93 
Initializers, 303-5 
Initializing variables, 63, 303-5 
Inordersearch,299-300 
Input, keyboard, 179-80 
Input buffer, 179-80 
int 

memory allocated for, 117 
size of, 46-47 

Integer data types, 159-62 
char, 159, 162-83 
long, 159, 214 
memory allocated for, 159-60 
short, 159, 214 
unsigned, 48 

Intel, 21 
International Standards organization (ISO), 29 
intSizer program, 159 
ISOC,29-30 
isOdd. c (flow control sample program), 104-6 
isspace( ), 188 
iswhi te ( ) , 189 
Iteration, 289-90 

Key,298 
Keyboard input, 179-80 

Languages,progranuning,13 
Leaf node, 293 
Learn C Projects folder, 9 
Library, 17 
License agreement, 8 
Linked lists, 227-41, 293 

creating, 229-30 
doubly linked lists, 229 
reasons for using, 228 
sample program, 230-41 
traversing, 229 
typecasting and, 284 

Linking,17 



listPr imes. µ project, 139-42 
Lists, linked. See Linked lists 
Literals, 50 

as expressions, 80 
Loacling,20 
Localizing programs, 163 
Local variables, 128, 219 
Logical operators, 82-85 
lonq, 159, 214 
lonq double, 152, 155, 156 
Loops 

break statements in, 101, 103 
for, 93-100, 170 
infinite, 93 
while,90-93,94,96,103 

L-value,50 

Machine language, 17 
Macintosh Toolbox, 317-22 
Macros, 183. See also define 
main ( ), 28-29, 43 
malloc ( ) , 225-26, 227 
Master pointer, 228 
Memory 

arrays and, 208-9 
data type selection and, 161-62 
deallocation of, 128 
global variables and, 134 
program readability and, 172 
random-access (RAM), 116 
read-only (ROM), 318 
text strings in, 177 

Memory allocation 
for arrays, 205-6, 223 
for integers, 159-60 

Memory management, 223-27 
free(), 227 
malloc ( ) , 225-26, 227 

Menu Manager, 318 
Metrowerks, 322 
Modes, file, 245 
Motorola, 21, 22 
mul tiArray. µ project, 200-208 
Multidimensional arrays, 198-99 

\n,31, 180 
name.µ project, 178-83 
Names 

function, 73 
variable, 45-46, 73 

Native mode programs, 23 
Nested statements, 88 

nextPr ime. rr (flow control sample program), 
107-10 

Nodes on binary trees, 293 
Normal probability distribution (bell curve), 171 
NULL,203 

pointer with, 225 
Numerical constants, 50 

Object code, 17, 19, 21-23 
On-line services, 324 
Openingfiles,243-46 
Operator(s), 4, 50-75, 77, 305-8 

1 =, 81, 82-83 
%, 104, 106 
& (address of), 118, 305, 306 
& & (and), 83-84, 85 
&=,305,306 
*,56-57, 118,119-20, 121 
*=,56-57 
+,54 
++,54 
+=, 55-56 
,, 307-8 
-,54 
--,54 
-=,55-56 
->,218 
.,218 
/,56-57 
/=,56-57 
:, 307-8 
<,81 
<=,81 
<<,306-7 
«=,306-7 
=,50 
==,81 
>,81 
>=,81 
»,306-7 
>>=,306-7 
?,307-8 
",305,306 
l,305,306 
I I (or), 84-85 
-,305,306 
assignment, 50 
backslash combinations, 69-71 
binary, 83 
comparative, 81 
logical, 82-85 
postfix, 67 
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Operator(s) (continued) 
precedence of, 57-59 
prefix, 68 
unary,83 

Optintization,code,96 
OR,305 
or,84-85 
Out of bounds array reference, 176, 206 
Outpu~program,61 

Padding bytes, 214, 215 
paramAddress folder, 220 
Paratneter(s), 63, 122-31 

operation of, 125-26 
passed by address, 129, 138-39 
passing struct as, 217-19 
pointers and, 128-31 
temporary nature of, 126-28 
variable scope and, 1~24 

Paratneter list, 26 
Parentheses, 73 

in define tnacros, 186-87 
operator order and, 57 

Pascal, 15 
Pentium, 21 
Pointer(s), 4, 111, 113-22. See also Parameter(s) 

& operator and, 118 
arrays and, 174-75 
declaring, 119-22 
defined, 113 
dereferencing, 121-22 
FILE, 246, 251 
file position, 247 
function, 301-3 
function parameters and, 128-31 
invalid, 203 
master,228 
with NULL value, 225 
reasons for using, 113-15 
typecasting with, 283-84 
as variable addresses, 116-18 
void,225 

Pointer arithmetic, 192 
Portability, 30 
Postfix notation, 54-55, 66-68 
Postfix operator, 67 
Postorder search, 300-301 
power.µ project, 143-47 
PowerPC, 21-23 

data aligrunent rules on, 214-17 
Prefix notation, 54-55, 66 

Prefix operators, 68 
Preordersearch,299 
Preprocess command, 185 
Prime numbers, 107 
printf (), 30, 77 

format specifier modifiers with, 155-57 
printFile.µ project, 249-51 
Processor, 21 
Programming, 13-23 

process of, 16-21 
reasons for, 13 

Programntlnglanguages,13 
Program output, 61 
Programs 

native mode, 23 
scriptable, 14 

Project file, 10 
Project window, 10-11 
Prompt, 179 
Prototype, function, 33 
Push buttons, 319 
putchar( ), 250-51 

Quoted text string, 63-64 

\r,69-70 
Radio buttons, 319 
Random-access memory (RAM), 116 
Random file access, 268-77 

functions allowing, 268-69 
sample progratn, 269-77 

Random-number generator, 172-73 
Range (scope) of variable, 1~24 
Reading files, 244, 246-51 
Read-only memory (ROM), 318 
Rebuilding desktop, 10 
Recursion 

binary trees and, 298-301 
function, 289-93 

return, 33, 135, 136 
Return type, 26 
Return values, function, 131, 134-39 

passed-by-address parameters versus, 138-39 
uninitialized, 137-38 

rewind ( ) , 267, 268-69 
Root node, 293 

%s,182 
scanf ( ) , 178-82, 265 
Scientific (exponential) notation, 158 
Scope of variable, 1~24 



Scriptable programs, 14 
Scroll bars, 319 
Searching binary trees, 297-98 
Semicolon, 26, 27 

placement of, 89-90 
Shifting bits, 306 
short, 159, 214 
Signed bytes, 49 
Simple statements, 89 
sizeof, 154 
Sound options, 70 
Source code, 11 

compiling, 17-21 
location of define in, 184-85, 186 
writing, 16-17 

Source code window, 10, 11 
Squaring a number, 130 
srand( ), 172-73 
Stack, HyperCard, 14 
Standard Library, 5, 29-30, 77, 314 

Macintosh Toolbox implementation of, 317-22 
memory management functions in, 225-27 

Statements, 26. See also specific statements and 
keywords 

assignment, 79 
block of, 88 
compound, 90 
embedded in functions, 67 
flow control and, 86-88 
nested, 88 
simple,89 

static, 310-11 
Static variables, 310-12 
stderr,251 
stdin,251 
stdout,251 
strcat( ), 312-13 
strchr( ), 236 
strcmp( ),313 
strcpy ( ) , 312 
Stream of bytes, 243 
String(s), 177-83 

in memory, 177 
quoted, 63-64 
reading with scanf ( ) , 179 
zero-length, 205 
0-terminated, 177, 179, 182, 193 

string. h, 271 
String constant, 177 
String manipulation, 312-14 
strlen( ), 183, 271, 276, 313-14 

struct, 209-14 
array of, 222 
data alignment rules and, 214-17 
FILE,245 
linked list of, 227-41 
passing as parameter, 217-19 
passing copy of, 219-21 
root,293 

structSize.µ project, 210-14 
switch, 100-103 
Symantec C++ for Macintosh, 321-22 
Syntax, 5, 29-30 
Syntax errors, 26-28 

Tech blocks, 6 
Temporary variable, 126 
Terminal node, 293 
Text strings. See String(s) 
to lower ( ) , 165 
Toolbox Assistant (TBA), 323 
toupper ( ) , 165 
Trees, binary, 293-301 

balanced, 297 
recursion and, 298-301 
searchhig,297-98 

TRUE constant, 82 
True expressions, 80-81 
Truthtables,82,85 
Two's complement notation, 48-49 
Type, size of, 46-47 
Typecasting,154,281-84 

care in using, 282-83 
defined, 281-82 
with pointers, 283-84 

typedef statement, 308-9 
typeOverflow.µ project, 161 
Types. See Data types 
Typos,27 

Unary operators, 83 
Underscore, 46 
Uninitialized variables, 63 
Unions, 285-89 

define to keep track of state of, 286-87 
reasonsforusing,287-89 

Unsigned bytes, 49 
Unsigned integers, 48 
User interface, graphical (GUI), 317 

Variable(s), 4, 43-50, 77. See also Pointer(s) 
assigning values to, 50-53 
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Variable(s) (continued) 
counters, 92 
declaring, 45, 50-51, 62-63 

errors in, 51-52 
as unsigned, 49 

defined,43 
defining a, 62-63 
global, 63, 131-34, 146-47 
initializing, 63, 303-5 
limitations of, 176 
local, 128, 219 
memory allocated to, 118 
scope of, 123-24 
static, 310-12 
temporary, 126 
type of, 45, 46-47 (see also Data types) 
uninitialized, 63 
working with, 45 

Variable cast, 80 
Variable names, 45-46, 73 

function names distinguished from, 25 
void, 80, 135 
void pointer, 225 

while, 90-93, 94, 96 
break statements in, 103 

White space, 71-73, 181 
in define macros, 187 

Whole numbers. See Integer data types 
Wide-string data types, 163 
windowMaker. µproject, 319-20 
Window Manager, 319 
wordCount. µ project, 188-94 
Writing files, 244, 252-66 

XOR,305 

Zero, division by, 87 
Zero-length string, 205 
0-Terminated string, 177, 179, 182, 193 
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