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&, 15, 140, 167, 168, 191, 214, 302. 342, 358

&&, 62, 63, 65-66
<>. :378-379
<, 42, 62, 63
<,62.63
<<, 363-364, 369
>, 41,62,63

62, 63
>>. 363.364

17, 367-168. 189
\fl, 59, 60
A, 355

100, 162
(comma). 4, 12, 13, 34, 154, 155, 370-371

, 3,6,7, 26, 29, 46, 84, 151, 155
(decimal), 32
(dc-i operator). 302, 311, 335, 330
(ellipsis), 200
12, 367-369

=42,62,63
62, 63

=62,63
->, 314-315, 330
- - (decrement operator), 34-56, 172, 173, 182

4, 18, 8, 173, 175, 281, 380
13. 17, 18

• (period ) . 243
++ (incc-nent operator), 54-56. 173, 175

, 393-38
#Af , 393.395

:36S-367

(' 501110 .' t en), 2. 11, 12, 151
212

2)
130, 151, 216, 246
353, 359, 360-361

I. 358

H. 62 63, 65-66

A

abort) ) function, 444-445
abs( ) function, 445

.\CCOSS modifiers, 349-352
a.'oS( ) function, 425
Addressing, :32-bit vs. 16-bit, 475
.1Iocatinn, dv,i,i't.'k', 402-407, 440-444
AND bitwis opt t' on. 358-359, :359-360, :361
AND bgical operator, 62
ANSI C Standard

and Fu action argunic , ts, 32
kevi'orJs 35
library iuzi.nons, 3

API (Appui(:3:iois Prugrans Interface). 474-475
API ENTRY calling convention, 476

paraml!ui..:r. 716-21'.', 21!i
Argonlent! '13

conimaed-)ito, 21 5-220
definitir of 4, 33
function, 1, 32-24

Argument
variable-k: .1 ii, 200

argv paramet"r. 2 10-217, 267-203
Arithmetic

expressions.! 7-20
operatnrs. 17
pointer, 172 175

Array(s)
bounds checking and, 140-141, 2-35
dt'flnition ii, 138, 1
function pointer, 397-400
indexing. 139
initializing, 154-358
iiiu!ridinicnriomi3l. 351-154
omic.dintcnsiotidl, 139-14-3
ofpoiriters, 186-187
with pointers, accessing, 173)17!!, 179-18!
string, as character. 1,15-150,
of strin gs, 159-162
of structUres, 303, 305-310
unsizecl, 155-356

Arrow operator, 314-315, 330
ASCII character

codes, values for, 72-73, 88
set, 60, 383

asctimc( ) fuhction, 435
asin( ) function, 423-426
Assembly code, C as replacement fo 100, 125

633
V.
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Assignment(s)
and arrays, 141, 142
multiple-variable. 367-368
shorthand, 368, 3631
statement, 12
type conversion in, 129-131

alan( ) function, 126
atan2( ) function, 427
atoh ) function, 217-218, 415-445
atoil ) Function, 150, 217-218, 446-447
itoh I function, 217-218, 4-17
ATOM data type, 485
auto siuritcie class specifier 1 .1, 339, 4513-159

B
Background color of Wind ow, cii- at I rIg, 434-435
Binary stream, 259
Bit-fields, 324-328
Bit-shift operators, 363-36 4
Bitmaps, 472
tiitwisc operators, 388-362
Block of cmh, 46-48, 52-53
[tOOL data t y pe, 478
Borland (,++ compiler, 8. 9
break statenrciit, 459

in loop, 8992
in sic itch statement. 95. 98-90, 466

Brush, 4.3-1-4135
hsearclt( ) function, 402, 448-449
Bubble sort, 143-I44
BYTE data type, 478

C

,C extension, 8
011w Coorpk're Re[crcirce (Schildt), 258
Call b y reference, 211-21 2
Call b y value, 211-212
Callback function, 477
CALLBACK calling convention, 477
calloc( ) Function, 440-441
Case sensitivity and C. 3, 12, 35
case statement, 45-96, 98, 99, 459, 466
Cast, type, 132-13:3
ccii) ) function, 427
char data type, 10, 459

signed and unsigned modifiers with, 108, 109
promotion to int, 126
varial,le in place of mt using, 111

Character(s)
arrays, strings as, 145

ASCII. See ASCII character
constants, 12, 120
input, interactive, 213, 235-21:
input, line-buffered, 60-74, 233. 234
output with priritf( ), 12-13. 234
output with putchar( ), 233-235
reading and writing in file I () 262-268

Class, window, 477
clock( ) function, :143-34-1, -1:15
CLOCKS-PER-SEC macro, 435, 43(3
clock_i type, 344, '135
Code block, 46-48, 52-53, 230
Comma operator, 370-371
Comments, 20-22
Compilation, conditional. 381-383
Compiler(s)

command line, 7
compiling C programs with C -'- , Is
error messages arid, 8-9
header files, 4
preprocessor directives, 4-8

Concatenation, 147
Conditional stare toe ii ts, 41
CONIO.}l header file, 72, 236
enlist aCCeSS modifier, 349-351, 459
Constants, 12, 119-122

backslash-character. 58-61
character. 12, 170
floating-point, 119, 120-121
integer, 119, 121
numeric, 120-121
octal and hexadecimal, 121
string, 121

continue statement. 92-94, 460
cos( ) function, 1215
cosh( ) function, '128-429
cpnntf( ) function, 236, 237, 2313
CreatcWindun'( ) AN function, 485-487
cscanf( ), 72, 236
ctime( ) fit unction, -136-4,17
CTYI'E.H header ilIc, 179, .112
Current location (position)

definition of, 259
determining, 286
to start of file, positioning, 290, 291-292

Cursor, mouse, 484
CW_USEDEFAIJLT macro, 486

D
Data type(s)

basic, in C, 10-I I
modifiers, C, 107-111
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table of all C, I 011
Windows, 471$
DATE_ - niacro, 3Y 1-393

1)cltig,'ing
"error directive and, 189,390-341
example.' progra ns for, 384-387
ul i ni ! di reel iv for, 389, 390-39 1

Di.I,u ation vs del' nitiofl, 201
del_mit st.iteiitittIi.	 93, -oat, 465
"define directive', 229-232, 377-378
defined compile t illO operator, 33S1 387-383
I clittittun files, 400
)et'inLlC)u'I'ri)L ) AN function, 439
l)2Yp 0101101 ill 	 121-422

1:ca, 47
d(tti:ue( )l:"	 '. " 437
Directives. preploc'sair, 4-5, 229-23.1288-391
L)isp.itcli Stitssage( ) All function, 489
tIn icon. 84-86. 400
I)um,un error, 425
Dot operator. 5(02. 314, 315, 330
double data t y pe, 10-11, 461
rS)1''O RI) data t ype, $78
11yri,im: aloi:,itiun, -102-4t17, 440-44-I

E

'001 1101(_IIV e,.i('.i 302, 337
"else directive, 381, 332, 383
else sratenliint, -14-45, 461

end code blocks, 46, 48
wall riitS(Cil if statementS, 75-78
target st,tt'ments and, 48, 51, 52

# 'tii,ljf directiVe. 381, 382
01111111 tVpc specifier. 461
Enumitrattons, 352-355
EUF macro, 233, 234, 239, 247, 262, 284 266-267

269-220
"error directive, 388-389, :189-390
Errors

and fuoriior, protot y pes. l'17, 201-205
sy ntax, 6
warning messages and, 8-9

exit( ) function, 220, 449-450
EXIT-FAILURE macrO, 449
EXIT SUCCESS macro, 149
exp( ) function, 4211
Expressions

arithmetic. 17-20
definition of, 17
ty pe COI1VCTSiOIIS in. 116-120

extern storage class specifier, 330-341, 347, lril

F
fahs( ) functiOn 429
False arid true in C, -11
fdose( ) function, 262, 294
feof( ) function, 260-270, 279, 201
ferrur( function, 239, 270, 279, 201
tflush( ) , funcziun, 291. 202
t'gcac( function, 262-267
fgets( ) function, 274-276, 295-296
File(s)

access modes fur, 260-261
closing, 262
current location in. Sec Current location
definifion of, 259-260
erasing 290. 291
errors in, checking for, 269-274
execulabl, 8
CtltensiOtt when naming, 8
flushing disk butSer of, 262, 291, 292
header, 4
linking. 339
ohjct, 8
opening. 260-261
random access to. 285-289
reading and writing any type of data in, 279-285
reading and writing text, 274-277
reading and writing by tes from or to, 262-268
renaming, 290
source, 8
streams and, 259-260

FILE data t ype, 260
- _FILE_ _ macro, 392-393
float data ty pe, 10 . 11, 462
Floating-point values, 10, 12
floor( ) function, 429-430
fopen( ) function, 260-261, 294
for loop, 40-53. 402

infinite, 81
nested, 87-88
variations, 711-81

0ortnat specifiers
for prirttf( ). 13, 110, 2-11-243
for scartf( ), 15, 10, 11(1, 240-253

Forward declaration 'reference, 198-199
fprintf( ) function, 275, 276

data conversioti in, 278-279
printing output to screen with, 2

fputc( 1 function, 262-263
fputs( 1 functiun, 274, 275-276
fread( ) function, 279-285, 405
free( ) function, -103, 404-407, 441-442
fscanf1 ) function, 275, 276

data coti" rsion in, 278-279
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fscek( 1 fliOct sO, 235-288
ltell(	 furstIlsil, 286-2811
F it tIC lii in(s)

arguments, 4, 3234, 200.201
callback, 477
calling. 4, 24
ereltilig, 23-26
declaration vs. definition. 20
dCfIflItiofl of, 2
to t ci I parameters of. 32-34
forward declaration/reterence. of, 158-199
general form of, 3, 197
library . See library functions
pira mete rized, 33-34
passing arguments to, 211-214
poirtwrs, 395-101
jmontvp's, 24, 26. 196-206
r,'iIIrnhiiO oiiinis front, 204-205
reurriing ViIIIO''i c- j ib, 27-31
,rurtIirs p.s->-.€l ic, 304 'II:), 315

n r-.	 i,c,3 I';	 I1i 3
'-c, e 70 .477, 478, 40Y

n: fun non, 279-385, -l(h401

G
1)	 ( o r.i 3hic,s DCVii- C Interface), 47-1
etc( I function, 262.263

6etch( ) function, 235-237
ctchar( ) function, 74-74, 20:1-204. 233, 234

gctche( ) function, 72-7'1. 233, 335-236, 294
cc tc.he( ) function. 238

c;etMcssagc( ) API hiuictinti, 488-489
gets( ) function, 1-15-146, 176, 190, 238-240, 295

scanf( ) vs., 150, 248
GetStockOhjeet( ) At'[ function, 484-485
gmlinle( ) function, 318, 435, 438
onti statement, 100-101, 462-463
1-n phical tJeer lntert.ine (GUI), 47

pltics Device lntc.ul i , c, 474

H
I-I extension, 1

Handle, 471
HANDLE dat,, tvpin -173
Header files, 4, 5, 2)1)
Heap (memory region), 403, 141)
I lexiclecumal

constants, specify ing, 121
number system, 60, 121

IICDIOPJ data t y pe, 485

Hoare, CAR., 452
HUGE_VAL macro, 423
HWND data type, 478
F! WND_DESKTOF' macro. 486

Icons, 472, 4133
JUl_APPLICATION macro, 484
IDI_WINLOc,O macro, 484
#jf directive, 381-382, 386-387
it statement. 41-43, 463

code blocks with, 46-48
cIsc statement with, 44-45, 76-78
nested, 75-78
relational operators in, 41-42

if-else-it ladder, 76-77. 382
# ifdc'f directive, 381, 382-383, 384-386
sifuidif directive 384. 333
# include directive, 4-5378-379, 3711
Indirec.tmo,i, 168 170

itiultipli, 1118.190
In-line code vs luoctioti calls, 373
Oil (hiLl t y pe, Iii, 173

is default function return value, 29
ru Legs p s)

size in 16-but vs. 32-bit environments, 10, 107,
108, 475

value , for signed and ilnsi:,iied 108, 109
variabl..s, 10

Integral promotions, sin tottnat ii., 12(i
Interface, cOmniand-h.,sc'd. I -Ci 150
I '(3

console, 229-253
file, 258-296
red i rincti on, 393 . 7 -4
See also Streams

isalnum( ) function, 41.1
isalpha( ) function, 143-414
iscnlrl( ) function,, 414
isdigit( ) function. 415
isgraph( ) function, 415-413
us] -vor( ) turin 'ion, 416
I spri n t( ) function. -1 7--I1 7
ispuncl( function, '41 7-413
isspacc( ) function, -Il S
iso ppunr( ) function, 4 itt-I I )
isxd Igii(	 fit 	 419

J

jmp_buf type., 451
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K
khhit( function, 2:36, 237-238
Keyboard

inputting numbers from, 15-16
readin g characters from, 69-74, 2-1:1-240
reading strings from, 145-146

KrVwuEds, (., 35-36, 458-468
Or h.,si (Lstd t y pes, table of, 10

I
L,rhl, 100, 41)2
labs( ) function, 450
Library functions, 3-4. 412

(lVndUVtii allocation. '440-441
oat ho ni II los, 424-134
mtiuo'llancouS 444453
arid prototypes in header' tiles, 203
string and character, 4 12-424
time and date, 444-440

U 1i',- directive. 339. 3q9:9, 3(34

macro. 392-39:3
LoadCursur( ) API function, 484
l.oadlcon3 ) API function, 483-484
ocaltinr(t ( ) function, 316-317, 435, 4:18-439

log( ) function. 430
lugi 0( ) function, 430-431
LONG data t y pe, 478
cog tvne moditier, 107-110. 41)4

iongp fli p( ) function, 450-4 52, 4S4
Loops

exiting, 89-92
forcing next iteration of, 92-94
infinite, 81
message, 477, 478
nested, 87

LPARAM data type, 488
LPCSTR data type, 478
LPSTR data type. 478
LPVOID data type, 486
LRESULT data type, 477

M
Macro(s)

built-in (C), 391-393
function-like. 377-378, 379-380, 393-394
substitution, 229-232

maini ) function, 3, 6, 24
command-line arguments and, 213-22))
and protot y pes, 205-206

mafloc( ) function, 403-40S, 441, 442.443
MATI-Ll-1 header file, 27, 20:3, 425
Memory, dynamic allocation of, 402-407, 440
Menos. 472-473
Message(s)

loop, 477-478, 487-489
and Windows, 473, 477

Microsoft Visual Cf+. 8, 9, 72
Modulus operator, 17, 133
Mouse and Windows, 472
MSG structure, 478, 4138. 489
Multitasking and Windows, 474

N
Naming conventions (Windn('S). 490
NOT logical operator, 62
NULL macro, 260
Null

pointers. 169-170
string. 150
terminator. 145

0
Octal

constants, spocilving, 121
nunsberSyStCrfl, 60. 121

I's complement operator. 358, 354, 360-361
Operator(s)

arithmetic. 17, 18
arrow, 314-315. 330
assignment. 12, 367-369
bit-shift, 363.364
hitwise, 358-362
comma, 370-371
decrement, 5.4-56
dot, 302, 314, 315. 330
increment, 54-56
logical, 64-66
modulus, 17, 18
precedence of, 372
relational. 41-42, 61-64
ternary, 365-367
unary. 17

ORbitwiSc operator, 358 :361-362
OR logical operator, 62
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P
Parameters, 32-34, 211

declaration, classic vs. ntodi-rn, 220-.:1.
ala], as local variables. Ill

to main( ), 216-217
pointers as, 191-192, 211, 212-214

Parit y bit, 362
POINT structure, 488
Pointer(s)

accessin1 array with, 176-118. 179-181
arithmetic, 172-175, 179
arrays of, 186-187
base t ype of, 167, 168-169, 171
decrementim(, 181-182
function, 395-400
incrementing, 173, 175, 181
indexing, 178-179
null, 169-170
operators, 63-168
as parameters. 191-192, 211, 212-214
to pointers. 188-190
returned from functions, 204-205
to string constants, 183-185
to structures, 314.317
void (generic), 279

PostQu itMessage( ) Al'] Lu IlCtiOfl, 489
POW( ) function, 431
5 pragma directive, 389, 391
Preprocessor, 4-5, 229, 388, 393. See also

Directives, preprocessor
printf( ) format specifiers, 13, 110, 241-213

table of, 242
printf I function, 4, 12-14, 241-246

backslash-c.harac,tcr ci'<nstants for, 58-61
performing disk tile I () with, 294
and pointers, 174
-Mtigs and. 121, 146
115mg jititi:har( ) instcad of, 231
u-u ni puts( ) instead ut, 2.19

iTi)71lpOr1Cttt< <<f.

crcuitiiIg and cornpiltng. 7-9
Prototy pes, 24, 26, 196-206
pu tc( ) function,(in, 262-263
pu tcha r( ) lii iii; Lion, 233-235
puts( ) function, 191, 238, /39. 240

4sirt( ) function, 400-401, 452-153
Quicksort, 2011, 400, 452

H
Range , error, 425
ranch ) function, 244, 45:3-454, 45.5
RAN L)_MAX macro, 453
realloc( ) function, 443444
Recursion. 207-210
register storage class specifier, 339. 341-342.

343-346, 418
RcgisterClassEx( ) API function. .185
rename( ) function, 290
renl<ive( ) function, 290, 291
return statement, 28-30, 418
rewind( ) function, 290, 291-292

scan F( ) format specifiers. 16, 110. 246-2.S3
table of, 247

scanf( ) function, 15-16. 72, 246-253
and arrays, 140
and gets( ), 150
pointers and, 191
and strings, 121, 247-248, 249-250, 250-251

Scanset, 248, 230-251
Scientific notation, 119-12(1, 242
Scope rules, 112
SEEK-CUR macro, 2Cc
SEEK-END macro, 2813
SEEK_SE1 totem, 268
s'tjn<p( ) iuiiction, 450-451, 4.54-433
SET.IMP.H header file, 450, 451
short ty pe ntodihcr, 107.1)1, 418
ShowWindois'( I AN function. 487
Sign flag, 1011
signed t ype modifier, 10711), 418
s<t<( ) function, 431-432
sm}i( ) lur,ction, 432
SiZct tv, 279-/,80, 4-10, 'II)) 452
succof operator, 21)1-282 205330, 419
<ortirtg with arr.<\s, I-) Ct 11 . 400.40 1	 2_453
,qrt( ) function, 27-28. 131-133, 203, 433
srand( ) function, 455
Statement(s)

assisnment, 12
conditional, 41
definition 1)1, 2
nit)), 81
s<tl<'ctiiin. 41

stifle sn,t:iee class spi' 1:, - , 229 242-343, 316-44

.119
- _STDC_ nia:ra, 29,1
stderr (stand<<rC) crr<r< 'Or . 311 , .' .1. .1')
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stilin (standard input) stream, 293. 294, 295-296 •i() fucti. 316, 317, 136, 438, 439-140

STDIO.H hciulcr iii, s, 145. 233, 238, 260, 279 286	 TIME.H header file, 316, 344, 434

STDLIB H header file, 150, 244, 401, 403, 440, 452,	 _TIME_ - macro, 392-393

453	 time_t type, 316, 434, 435
stdout (standard output) stream, 293-291 	 tm structure, 316, 434-435, 438

Storage class specifiers. 339-347 	 tolower( ) function, 179-181, 424

strcat( ) function, 147, 420 	 toupper( ) function, 179-181. 424

strchr( ) function, 420-421	 TrailslateMessage) ) API function. 489

strcmpi ) function, 147, 421-422	 True and false in C, 41

strcpv( ) function, 146-1-17, 150, 191, 192, 422 	 Two's coroplenient approach, 108-109

Streams, 259.260	 'Type casts, 132-133

standard, 293-296	 Type conversions

String(s)	 in assignments, 129-131

arra ys of 159-162	 in expressions. 126-128

as character arra ys, 145-150. 412	 TYpe modifiers. 107-111
command-based irlterf4cc and, 149-150 	 Type promotions and prototypes. autoiii.itic. 200

concatenating. 147	 typed't' starenient, 356-358. 467

dcfinion of, 4, 145
null. ISo
printf( ) and, 121, 146 	 -
scanf( ) and, 121, 247248. 250251 	 LINT data t ype, 488

- table, 159-162, 183, 186-187	 Unary operators. 17
S. no.; constants	 aund'f drrc'i n y u, .3803, 390

definition of, 121, 183	 union ke y word. 467
using pointers to, 183-185	 Unions,  320-333

STRING. tI header file, 146, 412	 UNIX, 238
strlen( ) function. 148, 191, 351, 422 	 unsiiied t y pe modifier, 107-111, 467
strstr( I ftLU( tiofl 422-423	 LJpd.rteWiiodois'( .'\ Pt function, 437
StttCk'))hiiiCn.......i-424
struct ke yword, 301. 419
Snructur':(s;, 3010-324 	 V

array s of, 303, 305-310	 ..
definition of. 300	 ''us'igning, to varu,ubii's, 1 2

encro) turin of, 301	 .'	 .r' u.irtiin9, horn triruc- tions. 2/-31)
,n','nihcrs, accessing, 302, 304-305, 31 .1 .31 a	 V.1 "i' p uI 's -
'heated 318-324 issoguirrig vilucs to, 12
passed to fu	 ,rufunctions, 04, 313	 -tottl.itui ,
pointer's to. 314-317-,rlcuoirnrsg,	 0-12, 13-14, 112.114
returned b y fuctnions 304, 312	 ,.il123-125 -	 iotr."ouig,  
Size of determining. 305	 ,'	 ,it ii tcr for fist 'iC(t S S to	 I	 4' 113 3
vat ahlc. .301, 302-303 \arahcs. global, It, 112. 114-118

switch statement, 9-1-99. 420 extgrn an-I, 339-341, 347
nested, 96 nuit1.liziri'z. 12_I

T
tank	 !Llni.tion, 433

function,ton, 4,33-434
'l"rnarv operator, :165-367
'I'cxi sireani, 259

broken-down, 316-317, 435
c,i nd,sr. 316-317. 434

static :143

Variahlsts, local, 11, 112-11 4, 115-119
00(1.1. 113, 339
initializing, 123, 124-125
static, 342-143, 346-347

void, 111, 23, 467
functionn protot y pes .1 ed, 200. 201
pointers, 279
used to denote no return value, 201

v,,litIlc access modifier, 349. 351-352, 468



640 TEACH YOURSELF
y

w

while loop, 82-84, 468
W1N32, 474-475
WINAPI calling convention, 476
W ndo

conip )rietlts of. -175-176
creating, 485-487
displa y ing 487
st y le, nt,lcros for, 486

Window class 477
Wifldow function, 476-477, 478. 489
Windows

application basics, 476-178
application skeleton. 478-489
dat2 .' . 'pes 'onirflflI1, 478
ines.age-hai Interaction with pi'ogr,tiy

473- .74
mouse, and, 472

naming conventions for functions and vari
490, 491

programming philosophy . '170-471
WINDOWS .11 header file, 4713
WinMäin( ), 476, 477, 479, 482
W M_DESTROY message macro, 489
WM_QIJIT message macro, 489
WNI)CLA&SFX structure, 478, 482-484
WORD data type, 478
WPA PAM data type, 488
WSOVERLi ppEDwlNDow macro 406

x

XOR logical operation, 64-66
XUR Imitwise operator, 358, 359


