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fmin( ), 398-399 
fmod( ), 399 

fopen( ), 232-235, 318-319 

FOPEN_MAX macro, 232, 235, 319 

for loop, 6, 76-83, 90, 92 

declaring variables in, 279 

general form of, 76 
infinite, 82 

variations of, 77-82 

with no body, 82-83 

FORTRAN, 5, 7 
fpclassify( ), 384 

fpos_t data type, 232, 310 

fprintf( ), 254-256, 320 
fputc( ), 235, 321 

fputs( ), 239-240, 321-322 

fread( ), 245-248, 322-323 

free( ), 138, 139, 434, 435-436 

freopen( ), 258-259, 323-324 

frexp( ), 399-400 

fscanf( ), 254-256, 324-325 

fseek( ), 232, 253-254, 325-326, 515 

fsetpos( ), 326-327 
ftell( ), 254, 327-328 
__func__ predefined identifier, 

293-294 
Function(s), 7, 148-172, 719, 720 

arguments. See Arguments, 
function 

calling and returning sequences 
for, 694, 695 

declaration, implicit, 281, 296 

formal parameters of. See 
Parameters, formal 

general form of, 148 
implicit int rule and, 170-171 

inline, 172, 282-284 
passing entire structures to, 

187-188, 189 
passing multidimensional 

arrays to, 103, 107-108 

passing pointers to, 150-152 
passing single-dimension arrays 

to 98-99 
passing structure members 

to, 186 
pointers to, 134-138 
prototype scope, 28 
prototypes, 166-169, 305-306, 

706-707 
recursive, 164-166, 708 

returning from, 158-160 

returning pointers from, 
. 162-163 

returning values from, 160-162 
scope, 28, 148-149 

stand-alone, 7, 33, 694 

termination, 442 

type declaration statement, 
old-style, 168-169 

used in expressions, 70, 160 

void, 163-164 

f 2 

% Index 

fwide( ), 475-477 
fwrite( ), 194, 245-248, 328-329 

Generic pointer, 123 
getc( ), 236, 238, 329-330 

getch( ), 208-209 
_getch( ), 209, 529 

getchar( ), 206-208, 223, 330-331 

getche( ), 208-209 

_getche( ), 209 

getenv( ), 450-451 
GetMessage( ) API function, 674-675 
gets(), 154, 209-210, 331-332 
GetStockObject( ) API function, 671 
gmtime( ), 422 
goto statement, 7, 28, 88, 148 

Graphic Device Interface (GDI), 662 

Hashing, 575-579 
Headers, 169, 266, 305-308 

C89, table of, 306 

C99, table of, 307 

function-like macros in, 307-308 

Heap, 13, 138 

Hexadecimal constants, 38 

Hoare, C.A.R., 456, 508 

HUGE_VAL macro, 384, 385 

HUGE_VALF macro, 384 

HUGE_VALL macro, 384 

hypot( ), 400 

I macro, 484 

Icons, 660, 670 

IDE (integrated development 
environment), 689-690, 715 
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Identifiers, 20-21 

#if directive, 266-269, 270-271 

if statement 

conditional expression to 

control, 72 

general form of, 64-65 

and if-else-if ladder, 67-69 

nested, 66-67 

? as alternative to, 69-71, 72 

#ifdef directive, 269-270 

#ifndef directive, 269-270 

ilogb( ), 400-401 
_Imaginary data type, 18, 284, 484 

imaginary macro, 484 
_Imaginary_I macro, 484 
imaxdiv( ), 490 
imaxdiv_t structure, 490 

Implicit int rule, 170-171, 281, 

294-296 

#include directive, 265-266 

Increment operator (++), 44-45, 

692-693, 700 

Incremental testing, 709 
Infinite loop, 82 
INFINITY macro, 384 

In-line code, 282-284 

for efficiency, 694-698 

inline keyword, 172, 265, 

282-284, 698 

int data type, 18, 19, 20 

as default function return type, 
170-171, 281, 294-295 

int16_t type, 297, 488 

int_fast32_t type, 297, 488 

int_least16_t type, 297, 488 

Integer 
format conversion functions, 

table of, 491 

types and macros defined by 
<stdint.h>, 488, 490 

Integral promotion, 59 
Integrated development 

environment (IDE), 689-690, 715 

Internal names, 21 

Interpreter(s) 
practical importance of, 714-715 

prescan, 745 
and structured languages, 

718-719 

versus compilers, 9-10, 714, 715 

Interpreter, Little C, 715-787 

compiling and linking, 780 
expanding, 786-787 

expression parser for, 722-744 
improving, 785-786 

library functions, 776-780 

main( ) function, 748-749 

prescan, 745-748, 785 
production rules, 721 
specifications, 715-718 

intmax_t type, 297, 490 

intptr_t type, 490 
<inttypes.h> header, 293, 490 
I/O, console, 206-227 

basic functions for, table of, 210 

and characters, 206-209 

connection with file I/O, 

257-258 

formatted, 212-227 

and strings, 209-212 

I/O, file, 230-259 - 

ANSI C versus UNIX, 230 

C versus C++, 230 

and characters, 235-236 

connection with console I/O, 

257-258 

files in, 230, 231-232 

formatted with fprintf() and 
fscanf( ), 254-256 

functions, table of common, 233 

random-access, 253-254 

reading and writing blocks of 
data in, 245-248 

standard streams, 256-258 

streams in, 230, 231 

I/O functions, Standard C, 310-352 

wide-character, 474-477 

I/O, redirectable, 256, 257 

isalnum( ), 354-355 

isalpha( ), 355-356 
isblank( ), 356-357 
iscntrl(), 357 
isdigit( ), 358 
isfinite( ), 384 
isgraph( ), 358-359 
isgreater( ), 384 
isgreaterequal( ), 384 
isinf( ), 384 

isless( ), 384 
islessequal( ), 385 

islessgreater( ), 385 

islower( ), 359-360 
isnan( ), 384 

ysnoymal( ), 384 

<iso646.h> header, 293 

isprint( ), 360-361 
ispunct( ), 361 
isspace( ), 362 

isupper( ), 362-363 
iswctype( ), 473-474 

isxdigit( ), 363-364 
Iteration statements, 76-87 

Java, 715 

jmp_buf data type, 453 
Jump statements, 87-93 

kbhit( ), 89 

_kbhit( ), 529 

Kernighan, Brian, 4 

Keywords 
added by C99, table of, 11 
C89, table of, 10 

extended, common, 10 

Label, 28, 88 

labs( ), 451 

Languages, characteristics of 
computer, 5-9 

LC_ALL macro, 427, 428 

LC_COLLATE macro, 427, 428 

LC_CTYPE macro, 428 

LC_MONETARY macro, 428 

LC_NUMERIC macro, 428 

LC_TIME macro, 428 

Iconv structure, 418, 423-424 

Idexp(), 401 
Idiv( ), 440, 452 

Idiv_t type, 440, 452 

Igamma( ), 402 

Library 

definition of, 15 

dynamic link (DLL), 304 
files versus object files, 305 
functions, redefining, 308 

standard, 11-12, 302, 304, 305 

LIFO (last-in, first-out), 531 

#line directive, 271-272 

_LINE__ predefined macro, 

271-272, 273 

Line-buffered input, 207 
Linked lists 

doubly, 541-553 
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singly, 536-541 

for sparse arrays, 565-569 

Linker 

definition of, 15 

and library files, 305 

operation of, 302-304, 308 

overlay, 281-282 

Linking, 11, 302-304 

dynamic, 304 

and global variables, 32-33 

library and, 13, 308 

Lists, linked. See Linked lists 

Literals, 37 

compound, 290-291 

llabs( ), 451-452 

Wdiv( ), 453 

Ildiv_t structure, 453 

lrint( ), 402 

llround( ), 402-403 

LoadCursor( ) API function, 670-671 

LoadIcon( ) API function, 670 

LoadImage( ) API function, 670 

localeconv( ), 418. 423-425 

<locale.h> header, 418 

localtime( ), 425-426 

log(), 403 
loglp(), 404 

log2(), 405 

1og10( ), 404-405 

logb( ), 405 

Logical operators, 46-48 

truth table for, 46 

long long modifier, 18, 285 

long modifier, 18, 19 

longjmp( ), 453-454, 604 

Loops, 7, 64 

do-while, 86-87 

for. See for loop 

infinite, 82 

message (Windows), 665, 

674-675 

while, 83-86 

with no bodies, 82-83 

LRESULT data type, 664 

lrint( ), 406 

lround( ), 406 

lvalue, 40 

Machine code, 9 

Macro 

function-like, 264-265, 287, 

307-308 

name, 262 

predefined, 273-274 

replacement, 262 

type-generic math, 490, 492-493 

main( ), 11, 720 

argc and argv as arguments to, 

155-158 

return value from, 164 

using void in parameter 

list of, 158 

and Windows programs, 664 

MAKE, 685-689 

Make file, general form of, 686 

malloc( ), 138-139, 140, 141, 434, 

436-437, 701-702 

<math.h> header, 384 

math_errhandling macro, 384, 385 

MATH_ERRNO macro, 384, 385 

MATH_ERREXCEPT macro, 384, 385 

MB_CUR_MAX macro, 440 

mblen( ), 454-455 

mbstate_t type, 472, 480 

mbstowcs( ), 455-456 

mbtowc( ), 456 

memchr( ), 364-365 

memcmp( ), 365-366 
memcepy( ), 282, 366-367 

memmove( ), 367 

Memory 

dynamic allocation of, 138-142, 

434-438 

regions of, 13-14 

memset( ), 368 

Message(s), 664-665 

loop, 665, 674-675 

mktime( ), 426-427 

modf( ), 406-407 

Modula-2, 5, 6, 8 

Mouse, 661 

cursor, loading, 670-671 

MSG structure, 666, 674, 675 

Multitasking, sreemptive, 662 

NAN macro, 384 

nan( ), 407 
NDEBUG macro, 442 

enearbyint( ), 407-408 

nextafter( ), 408 
nexttoward( ), 408 

NOT logical operator (!), 47 

NULL macro, 132, 232, 440 

Numeric constants, 37-38 

Object code, 9, 15, 302 

synchronizing, with source 

code, 685-689 

Octal constants, 38 

Offset, 303 

One’s complement operator, 49, 

52-53 
Operator(s), 40-58 

Index 

arithmetic, 43-46 

assignment, 40 

bitwise, 48-53 

comma, 56 

compile-time, 55-56, 270-271 

dot and arrow, 56-57 

pointer, 53-55, 121 

precedence summary table, 58 

preprocessor, 272-273 

relational and logical, 46-48 

ternary, 53, 69-71 

OR 
bitwise operator (1), 49, 50 
logical operator (1 |), 47 

Overlays, 303-304 

a Pis 
Parameters, formal, 25-26, 148, 149 

declarations, classic versus 

modern, 171-172 

variable number of, 169-170 

Parameters, reference, 152 

Parity bit, 50 

Parser, recursive descent, 582, 

586-604 

definition of, 587, 723 

Little C, 722-744 

syntax checking in, 604 

Parser, table-driven, 584, 722-723 

Pascal, 5, 6,8 

perror(), 332 

POINT structure, 674 

Pointer(s), 120-146 

accessing arrays with, 128-129 

arithmetic, 109, 124-125, 694 

arrays of, 129-130, 572-575 

assignments, 122-123 

base type of, 54, 121, 124, 125 

comparisons, 126-127, 144-145 
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conversions, 123-124 

definition of, 53, 120 

file, 232, 310 

generic, 123 

indexing, 108-110 

initializing, 131-134, 143-144, 

145-146, 702 

multiple indirection with, 

130-131 

operators, 53-55, 121 

passed to functions, 150-152 

problems with, 143-146 

restrict-qualified, 142-143, 282 

returned from functions, 

162-163 

structure, 188-192 

to arrays, generating, 97-98 

to functions, 134-138 

void*, 123, 124, 138, 139, 162 

Portability, 5 

and operating system 

dependencies, 699 

using #define for, 698-699 

using sizeof to ensure, 

201-203, 699 

PostQuitMessage( ) API 

function, 675 

pow( ), 409 

#pragma directive, 272 

_Pragma operator, 272, 288 

Pragmas, built-in, 288 

Preprocessor directives, 262-272 

Preprocessor operators, 272-273 

printf(), 21 2-221, 292-293, 332-336 

and disk file 1/O, 257 

format specifiers, table of, 

213, 334 

return value of, 161, 212, 333 

Problem solving, Al-based, 606-656 

backtracking and, 617 

and combinatoric explosions, 

608-610 

and finding multiple solutions, 

637-645 

and finding optimal solution, 

645-652 

terminology, 606-608 

See also Search (Al) 

Program(s), 719-720 

creating executable form of, 13 

general form of, 10-11, 12 

systems, 9 

See also Software engineering, 

Programming, for efficiency, 692-698 

Prototypes, function, 166-169, 

305-306, 706-707 

Pseudocode, 681 

Push and pop operations, 531, 694 

pute( ), 235, 336-337 

putchar( ), 206-207, 256, 337 

puts( ), 209, 210, 337-338 

qsort( ), 456-458, 498 

Queues, 522-530 

Quicksort, 456. 508-511 

raise( ), 458 

rand( ), 459 

RANL_MAX macro, 440, 459 

Random-access disk files, sorting, 

515-518 

Random numbers, generating, 459, 

460-461 

realloc( ), 434, 437-438 

Recursion, 164-166, 708 

register storage class specifier, 35-36 

for efficiency, using, 693-694 

RegisterClassEx( ) API function, 671 

Relational operator(s), 46-48 

Relocatable format, 11-12 

remainder( ), 409-410 

remove( ), 243-244, 338-339 

remquo( ), 410 

rename( ), 339 

restrict type qualifier, 28, 142-143, 

282, 286, 310, 354 

return statement, 87, 296 

using to return from a function, 

158-160 

using to return a value, 160-162 

Returning sequence, 694, 695 

rewind( ), 240-241, 340 

Richards, Martin, 4 

rint( ), 410-411 

Ritchie, Dennis, 4 

round( ), 411 
Run time, 15 

allocating memory at, 138-142 

f rvalue, 40 

Scalar, 65 

scalbIn( ), 413 

scalbn( ), 412 

scanf( ), 221-227, 292-293, 340-345 

format specifiers, table of, 222, 

341 

Scanset, 224-225, 343 

Scopes, C, 27-28 

Search (Al) 
adding heuristics to, 626-628 

breadth-first, 625-626 

depth-first, 613-625 

evaluating a, 610-611 

Index 

exhaustive, 610, 637, 646 

hill-climbing, 628-635 

least-cost, 635-636 

and node removal, 639-645 

and path removal, 638-639 

technique, choosing, 636-637 

Searching, 518-520 

as Al problem-solving 

technique, 606 

SEEK CUR macro, 232, 253, 325 

SEEK_END macro, 232, 253, 325 

SEEK_SET macro, 232, 253, 254, 325 

Selection statements, 64-76 

setjmp( ), 459-460, 604 

<setjmp-h> header, 453, 459 

setlocale( ), 427-428 

setvbuf( ), 345-346 

Shaker sort, 503 

Shell sort, 506-508 

short modifier, 18, 19 

ShowWindow( ) API function, 

673-674 

SIG_DFL macro, 460 

SIG_ERR macro, 460 

SIG_IGN macro, 460 

SIGABRT macro, 458 

SIGFPE macro, 458 

SIGILL macro, 458 

SIGINT macro, 458 

Sign flag, 20 
signal( ), 460 

<signal.h> header, 458 

signbit( ), 384 

signed modifier, 18, 19 

SIGSEGV macro, 458 

SIGTERM macro, 458 

sin( ), 161, 412-413 

sinh( ), 413-414 

sizeof operator, 55-56, 201-203, 

285, 699 
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size_t data type, 55-56, 232, 310, 354, 

440, 472 

snprintf( ), 346 

Software engineering 

and creating bulletproof 

functions, 682-685 

and top-down design method, 

680-682 

using an IDE for, 689-690 

using MAKE in, 685-689 

Sorting, 496-518 

algorithms, judging, 499-500 

arrays, 498-511 

with bubble sort, 500-503 

by exchange, 499, 500, 508 

by insertion, 499, 505-506 

key, 498 

with quicksort, 508-511 

random-access disk files, 

515-518 

by selection, 499, 504-505 

with shaker sort, 503 

with Shell sort, 506-508 

strings, 512-513 

structures, 513-515 

Source code, 302 

definition of, 15 

synchronizing, with object code, 

685-689 

Sparse arrays, 564-580 

binary tree, 569-571 

choosing an approach for, 580 

hashing and, 575-579 

linked-list, 565-569 

pointer array, 572-575 

sprintf( ), 347 

sqrt( ), 161, 414 

srand( ), 460-461 

sscanf( ), 347-348 

Stack 

as a data engine, 531-535 

and local variables, 24 

as memory region, 13 

overruns, 708 

Statements, 719, 720 

block, 93-94 

expression, 93 
iteration, 76-87 

jump, 87-93 
label, 64, 73 

null, 93 

selection, 64-76 

static storage class specifier, 24, 

33-35, 149, 286 

<stdarg.h> header, 468 

<stdbool.h> header, 284, 293, 493 

_ _STDC__ predefined macro, 

273, 274 

__STDC_HOSTED__ predefined 

macro, 274, 289 

_ _STDC_IEC_559__ predefined 

macro, 289 

i _STDC_IEC_559_COMPLEX_ = 

predefined macro, 279 

__STDC_ISO_10646_ _ predefined 

macro, 289 

__STDC_VERSION_ _ predefined 

macro, 289 

<stddef.h> header, 37 

stderr standard stream, 256, 257, 442 

stdin standard stream, 256-259 

<stdint.h> header, 293, 297, 488, 490 

<stdio.h> header, 206, 232, 305, 310 

<stdlib.h> header, 90, 138, 434, 472. 

stdout standard stream, 256-259 

Storage class specifiers, 30-36 

streat( ), 100, 368-369 

strchr( ), 100, 369-370 

~
 

stremp( ), 80, 100, 101, 135-136, 

370-371, 512, 513 

strcoll( ), 371 
strepy( ), 100, 372, 513 

strespn( ), 372-373 

Streams, 230-231 

flushing, 231, 244 

Streams, standard, 256-259 

strerror( ), 373 

strftime( ), 428-431 
format commands, table of, 

429-430 

String(s) 
as array, 96, 99-101 

arrays of, 106-107 

in console I/O, 209-212, 223-224 

constants, 38, 100 

in file I/O, 239-240 

sorting, 512-513 

table, 134, 512 

string class (C++), 100 

String handling functions, 100-101, 

365-381 

, wide-character, 477-478 

<string.h> header, 100, 354 

strlen( ), 29-30, 85, 100, 373-374 

strncat( ), 374-375 

strncmp( ), 375-376 
strnepy( ), 376-377 
strpbrk( ), 377 

strrchr( ), 377-378 

strspn( ), 378-379 

strstr( ), 100, 379-380 

strtod( ), 461-463 
strof( ), 463 

strtok( ), 380-381 

strtol( ), 463-464 
strold( ), 464 

stroll( ), 465 

Index 

strtoul( ), 465-466 

stroull( ), 466 
strxfrm( ), 381 

struct keyword, 174, 201 

Structure(s) 

accessing member of, 176-177 

arrays and structures 

within, 192 

arrays of, 178-185 

assignments, 177 
declaration, 174, 176 

designated initializers and, 

291-292 

and flexible array members, 291 

to functions, passing entire, 

187-188, 189 

members to functions, 

passing, 186 
pointers, 188-192 

and sizeof, 201-202 

sorting, 513-515 

variable, declaring, 174-176 

switch statement, 72-76, 89, 90 

system( ), 467 
Systems program, 9 

tan( ), 414-415 

tanh( ), 415-416 

Ternary operator (?), 53, 69-71, 72 

tgamma( ), 416 

<tgmath.h> header, 293, 492 

Thompson, Ken, 4 

Time 

broken-down, 418 

calendar, 418 

time( ), 431-432 

__TIME__ predefined macro, 

273, 274 
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<time.h> header, 418 

time_t type, 418 

tm structure, 418 

tmpfile( ), 348-349 

tmpnam( ), 349-350 

Token, 584, 723 

tolower( ), 381-382 

toupper( ), 382 
towctrans( ), 474 

TranslateMessage( ) API 

function, 675 

Translation unit, 27 

True and false in C, 46, 64 

true macro, 284, 493 

trunc( ), 416 

Two’s complement, 20 
Type conversions in assignments, 

40-42 

Type promotion, 59-60, 297 

Type qualifiers, 28-30 

typedef statement, 30, 203 

uintmax_t type, 297, 490 
uintptr_t type, 490 
#undef directive, 270 

ungetc( ), 350 

union keyword, 193, 201 

Unions, 174, 193-195 

and sizeof, 201-203 

UNIX, 4 

unsigned modifier, 18, 19 

UpdateWindow( ) API function, 674 

va_arg( ), 467-469 

__VA_ARGS__, 287-288 

va_copy(), 467-469 

va_end( ), 467-469 
va_list data type, 468 
Variable, 21-27 

automatic, 22 

declaration versus definition of, 

31, 32 
declaration within for loop, 83 
initializing, 36-37 

pointer, 53, 54-55, 121 

storage class specifiers for, 
30-36 

type qualifiers, 28-30 
Variables, global, 26-27, 148 

extern used with, 32-33 

static, 34-35 

Variables, local, 21-26 

static used with, 24, 33-34, 

35, 149 
va_start( ), 467-469 
vfprintf( ), 351-352 
viscanf( ), 352 
void data type, 18, 19 
volatile type qualifier, 30, 286 
vprintf( ), 351-352 
vscanf( ), 352 

vsnprintf( ), 351-352 
vsprintf( ), 351-352 
vsscanf( ), 352 

<wchar.h> header, 293 

wchar_t type, 37, 310, 354, 440, 472 

WCHAR_MAX, 472 
WCHAR_MIN, 472 
westombs( ), 469-470 

wctomb( ), 470 

wetrans( ), 474 

wctrans_t type, 472 
wctype( ), 473-474 

<wctype.h> header, 293, 472 

wctype_t type, 472 
WEOF, 472 

while loop, 83-86, 92 

Wide-character functions, 472-482 

Win32 API, 662 

WINAPI calling convention, 664 

Window 

class, 665, 666 

components of, 662-663 
creating, 672-673 
displaying, 673-674 
function, 664-665, 666, 675 

Windows 

application basics, 664-666 
and C, 660 

data types, 665-666 
desktop model, 661 
and DLLs, 304 

interaction with programs, 662 

663-664 

and the mouse, 661 

and multitasking, 662, 669 

f 

Index 805 

naming conventions, 676-677 
programming overview, 

660-662 
skeleton, 666-675 

Windows 2000 Programming from 
the Ground Up (Schildt), 660 

WINDOWS.H header file, 665, 668 
WinMain( ), 664, 665, 666, 669, 

674, 675 
wint_t type, 472 
WM_DESTROY message, 675 
WM_QUIT message, 675 
WNDCLASSEX structure, 666, 668, 

669-670 

XOR 

bitwise operator (4), 49, 50 

logical operation, 46-48 


