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 1

 C  µ µµ µ ,
 Dennis Ritchie, '  DEC PDP-11, 

 Bell  New Jersey . . . H C 
µ  UNIX µ ' .  UNIX, 

µ  C µµ  UNIX, 
µµ  C. 

 C µ  µ  µ
µ  BCL,  Martin 

Richards  60. H BCL  µ
µ  Ken Thompson (  Ritchie) 

 1970 µ  UNIX,  DEC PDP-7. 
,  C,  1972. 

 µ  1970,  UNIX µ µ
 Bell 

µ . ,  C - µ
 UNIX. ,  de facto  C 

µ  µ  5  UNIX 
 "The C Programming Language" 

Brian Kernighan  Dennis Ritchie (  "  K&R").

 µ , µ  µ
µ  C,  µ .

 1983, µ  (American National 
Standards Institute - ANSI)  µ

µ  C. µ ,  ANSI  "ANSI 
C",  1988. 

.

 C  ANSI. 
µ  µ

 C, , ,  ANSI. 
µ  µ , . ,

µ µµ µ  µ  µ
 ( / ) µ  µ ,

µ µ µ
 ANSI. µ µµ  µ  µ

 µ  ANSI. 
µ , µµ µ  µ  ANSI. 

 C µ . µ
µ , µ  C 

µµ µµ µ µ  (low level) 
 (high level) . µµ µ µ ,



2     H µµ µ  C 

µµ µ  (hardware) /
.  bits, bytes 

 µ µ ,  µ  µ .
C µµ µ µ . ,

µµ µ , " " µµ
µ ,  C 

µ µ . µ µµ
/ , µ µ / .

 C .
, µ µ

µµ . ,  C 
µ µµ

.  µ
, ,
µµ .  µ

, µ µ µ
µ µ . µ , µ µ  (=,

) µ  (==,
), µ µ µ

µ .  µ µ .
µµ µ µ ,

µ .

µ  C  µ ,
 Turbo C  (TC). H TC  ( µ )

Borland International Inc.  TC  µ  C, 
µ µµ  C. 
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 2
 C 

2.1

µµ  C  µ µ
, , µ

 µ . µ µµ  µ , µ µ
µ (editor), µ µµ  µ µ

µ . '  µ ,
µµ µµ  (source program). ,
 µ /  µ

µ (  µ ). µ µµ µµ  C, 
 µ  µ µ

µµ ,  µ .
µ µµ µ  C (C compiler). 

O µ  µ µµ
µµ  C, µ

 ".C", -  (header 
files). -  ( µ :
include files) µ .  µ

 µ .
µµ C  (C preprocessor), 

 12. 

 µ µ  µ
µµ ,  ".OBJ" µ

µµ  (object program).  (linking) µ
 µ µ µµ .

µ µµ
 (linker).  µ µ

 µ µµ  ".EXE" µ
µ µµ  (executable program).

µ -µ µ
µ . µ , µ µ

µµ  µ  µ printf() (
µ ) µ , '

µ ' .
: µ µµ

 µ µ µµ ,
.



4     H µµ µ  C 

µ  2.1 µ
µµ

µ µµ .

ÃÂÙ·„Î˘ÙÙÈÛÙfiÚ

—ÒÔÂðÂÓÂÒ„·ÛÙfiÚ

—ÈË·Ì‹
¡Ò˜Âfl·-

ðÈÍÂˆ·Îfl‰·Ú

¡Ò˜Âfl·

¬È‚ÎÈÔËfiÍÁÚ

—Ò¸„Ò·ÏÏ·

—Á„·flÔ

¡ÌÙÈÍÂflÏÂÌÔ

—Ò¸„Ò·ÏÏ·

ÍÙÂÎ›ÛÈÏÔ
—Ò¸„Ò·ÏÏ·

—ÈË·Ì‹ ‹ÎÎ·
¡ÌÙÈÍÂflÏÂÌ·
—ÒÔ„Ò‹ÏÏ·Ù·

ƒÈ·ÛıÌ‰ÂÙfiÚ

.H .C

.OBJ

.EXE

.LIB

µ  2.1:  -  - µµ

 µ  µ  ( ,
µ ) µµ .

 µ  (compile-time errors) 
µ .

,  µ  µ µ
.  µ µ

µ µµ  µ
.

µ µ  µ µ  µ
µµ , µ µ µµ .

µµ µ
/ .  (run-
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. .

time errors). µ  µ  µ ,
µ . . .

ÎÂ„˜ÔÚ ÙÔı ðÒÔ„Ò‹ÏÏ·ÙÔÚ

ÍÙ›ÎÂÛÁ ÙÔı ðÒÔ„Ò‹ÏÏ·ÙÔÚ

À‹ËÁ Í·Ù‹
ÙÔ ˜Ò¸ÌÔ ÂÍÙ›ÎÂÛÁÚ

ÀÔ„ÈÍ‹ Î‹ËÁ

À‹ËÁ Í·Ù‹
ÙÔ ˜Ò¸ÌÔ ÏÂÙ·„Î˛ÙÙÈÛÁÚ

‰È·Û˝Ì‰ÂÛÁÚ
fi

”˝ÌÙ·ÓÁ ðÒÔ„Ò‹ÏÏ·ÙÔÚ

”˜Â‰fl·ÛÁ ðÒÔ„Ò‹ÏÏ·ÙÔÚ

ÃÂÙ·„Î˛ÙÙÈÛÁ Í·È ‰È·Û˝Ì‰ÂÛÁ

Õ¡…

Õ¡…

Õ¡…

—…‘’ …¡  !

µ  2.2: µµ µµ

µµ µ , µ  µ
µ , '  µ

µ µ µ ,  µ µ µ
µ µ

µµ µ . µ µ ,
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 (logical errors) µµ
.

 (
) µµ .

µ µ µ
µµ .

µ  2.2  µ µµ :
µ µµ  (  µ ,

µµ ), µ
µµ . µ

 µ ' µµ ,
.

2.2  C 

µµ  C  µ
(functions).  C  BASIC 

 Pascal,  µ µ
µ . µ
 7. 

µµ  µ  µ  µ
main().  µ ' µµ ,
main() µ

µµ , µ'
, µµ . main()

µ  µ . . .
µ µµ  µ  µ ,

µ main(), :

main() µ  (  µ µ )
{

1

2 µ
    ... 

n

}

 µ µ ,
µ , .

µ
µ . µ  ({ ) 

µµ  µ µ µ ,
. µ  ( }) µ µµ .

 C  µ µ  µ Begin
End  Pascal. 
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. .

 C µ  µ µ  (;). µ
, µ  C ,

Pascal, µ . µ
µ .

µ  C 
µ µµ . µ µ

µ  µ  (
µ ), .

2.3

 µ µ µ µµ  C, µ '
 µ µ , µ

printf() ( µ
) scanf() ( µ µ ).

µ  µ µ -
 5. 

µ  µ µµ  C: 
main()
{
  printf("Good morning World !"); 
}

µµ µ :
Good morning World ! 

µ  µ µµ  µ .
"printf" µ  "main".  "printf" 

. ' ,
,

 (" "). µ .
µ µ  7.  "Good morning 

World !" µ µ .  C, 
µ , , .

µ µ printf()
µµ  µ . '

.  µ µµ ,
µ µ printf()  µ

µ µµ  µ µ
' .

, µµ µ
printf() µµ  µ

µµ . µ
 C. 

printf() µ µ
 µ µ  µ  µ .

µ µ µµ :



8     H µµ µ  C 

main()
{
  printf(" µ  %d",2); 
}

µµ µ :
µ  2 

µ µ  2 %d.
printf() µ µ .

µ µ µ  µ : µ  "Good 
morning World !". µ : µ  ("

µ  %d")  µ µ  ( µ  2) .
µ  µ µµ . printf() µ

µµ µ .
µ µ ,

 µ  (format specifier). 

 µ printf()
µ µ  µ µ
µ . µ , %d printf()

µ  2  ( µ µ ).
µ µ µ

µ  2. µ %f  2 µ
%x  (

µ µ ).

µ  µ  µ µ µ
µ µ . µ µµ ,

µ µ  µ :
main()
{
  printf("  %s  %d "," ",30);
}

µµ µ :
 30 

µ µ  µ %s µ
µ  " " %d  30. 

 µ µ %c
µ µ µ .

 µ µ  5, µ  µ
µ printf() scanf().

µ µµ :
main()
{
  printf(" µµ  %c ",' ');
  printf("  %s"," ");
}

µµ :
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. .

µµ

' µµ  ' '  " " µ .
µ  µ ,

µ . µ µ
, µ  µ µµ

µ . printf() µ
µµ .

µ  µ µ scanf() µ
µ µµ , .  µ ,

 5, µ  µ
printf(). µ  µ ,

µ , µ printf().

µµ  µ scanf().
main()
{
  int i; 

  printf(" : "); 
  scanf("%d",&i); 
  printf("  %d ",i);
}

µµ µµ , µ  µ
µ , µ µ i, µ

µµ . µ  µ
,  4. µ µ &

µ  µ scanf(),
µ µ ,  10, 

µ µ scanf() & µ
 µ . , µ  µ µµ :

: 30

 30 

scanf() µ  µ µ µ
µ , printf() µ µ

µ . . :
scanf("%c %s %d", &set, &game, &time); 

' scanf() µ
µ  ( , µ

). scanf(), µ  (
)  µ



10     H µµ µ  C 

µ . µ µ  µ
µ scanf().

 µ µ µ µ µ µ ,
 ( , µµ  tab). µ

µ µ µ  µ , ( . .
µµ ) µ µ  µ

 µ :
scanf("%c,%s,%d", &set, &game, &time); 
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 3

3.1

, µµ µ ,
. , µ µ

µ µ ,  ( )  (
) , µµ

.

 C :

(i) µµ , : A..Z, a..z. 

(ii)  0..9. µ µ µ
µ µ , µµ  A 

 F ( µ  a  f). 

(iii) .  C .
 (operator) µ , µ

µ  µ .  C µ
µ : µ  (arithmetic), 

 (relational),  (logical)  bit (bitwise), 
, µ

.  3.1 
. µ , µ

.

(iv) µ .  C µ
µ , µ , . .

µ ,
µµ  ( µ µ  § 2.2), 

µ µ . . .  3.1 
µ . µ

 ( { }  § 2.2 " "
 § 2.3). 

(v)
.  µ - µ

µ
. '  µ  (\)
µ .

 µ µ
µ .

 § 3.3.2 ( ).
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µ  -  +  *  /  %  --  ++ 
 >  >=  <  <=  ==  != 
 &&  ||  ! 

 bit  &  |  ^  ~  >>  << 
 *  & 

µ  =  +=  -=  *=  /=  %=  &=  ^=  |=  <<=  >>= 
 ?:  ,  ->  . 

µ  C 
( )  [ ]  /* */  { }  ;  "  '  \ 

 3.1: µ  C 

3.2

 C, : µ µ
µµ .

µ µ  ( - , keywords) 
µ µ  µ .

 µ µ µ ' µµ .
µ µ µ µ  C,  µ ,

µ  µ µ µµ µ .
 3.2  32 µ µ  C, 

 ANSI.  C 
µ µ . µ ,  Turbo C 
µ µ  µ µ ,

µµ µ  (interrupts). 
 3.3 µ µ µ  Turbo 

C.

: µ µ  C  µ µµ .
,  C µµ . . .

while µ µ , WHILE While .

auto double int struct 
break else long switch 
case enum register typedef 
char extern return union 
const float short unsigned 
continue for signed void 
default goto sizeof volatile 
do if static while 

 3.2:  32 µ µ  C,  ANSI 
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. .

asm _cs _ds _es 
_ss cdecl far huge 
interrupt near pascal  

 3.3: µ µ µ  Turbo C 

 (identifiers) µ µ
µµ µ , ,

µ µµ .

µ µ
:

1. µµ
µµ  (_).

2.  µ µµ
, , µµ .

3.  µ  µ  C. 
 ANSI C µ  µ

31 . µ
 31 

 µ ,  µ  C 
 µ .

4.  µ  µ  µ µ µ  C. 

, :
maxnumber
volts
test1
Sep_96

:
version1.1
Km/h /
25_Jun_94  µ µ
$100  µ $
case µ µ

:  C µµ ,
number, Number NUMBER, .

3.3

µ µ
µ µ  (  µ )

µµ .  µ
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µ µ
µµ , µ  µ .

3.3.1

 µ µ µ  µ µ /
µ µ µ

µµ .  µ µ
, µµ ,

' .

 µ µµ
(declared)  (defined), 

µ µ ,  µ  µ µ
µ µ ' . µ  µ
 µ ,  µ µ '

 µ ,  4. 

3.3.2

 µ µ µµ .
. . µ  (3.14159).  µ

µ  ( µ , ,
µ ), µ .

 µ µ '  µ µ  µ  µ
µµ  (  - literal constant), 

 ( µ µ  - 
named constant). 

 ( µ )  µ
. . 1  255  32767.  µ  0x  0X 

(  µ µ  x  X), '
µ µ µµ  F ( µ  a  f) 

µ  µ  9. µ  255 
0XFF .  µ  µ ,

 255  0377 .

 µ µ  ( )
µµ ,  (  § 

4.1.2):

(i) µµ  U (  u), µ
(unsigned).

(ii) µµ  L (  l), µ  (long)
.

µ  µ
 bit µ  µ µ  (

 4.1). µ  32768L long int
µ  32 bit,  32768U unsigned int µ  16 

bit.
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. .

double (  § 4.1) 
µ µ µ

. µ
µ :

(i) µµ  F (  f), float.

(ii) µµ  L (  l), long double.

 µ  µ  µ  µ
:

(a) µ µ :  µ , µ , µ  µ ,
µ  µ . µ :

 0.99 1.0 µ  .99 1. 

(b) µ : ,  µ  ( e)
µ  10, µ

. µ :

 7.65 -12  7.65 . 10-12

 1.5 1 1.5e1 15E0 .15E2 150E-1 :   15 

 µ
 (') . . 'a'. µ  µ µ µ

 ASCII. 

 µ
, µ ,

 (form feed), .
 C  (escape sequences) 

, :

\a  BELL 
\b µ  BS (backspace) 
\f  FF (form feed) 
\n µµ  NL(LF) (new line-line feed) 
\r  CR (carriage return) 
\t µ  (tab) HT (horizontal tab) 
\v µ  VT (vertical tab) 
\\ \
\' µ '
\" "
\? µ  ?
\ooo  ASCII  µ  (  ' ' )
\xhh  ASCII  µ  (  'h' )
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'\ '  µ
µ  1, 2  3 µ

µ  ASCII. µ
µ '\0'  (NULL) 

0 (µ )
(space). '\xhh'  µ  µ

, x µ
µ .

µ µ ,
µ  ( , µµ

. . .) .
µ , µ , µ

( ), µ  µ  ASCII. µ
, µ µ µ µ printf()

 µ . µ ,
µ µ  ASCII 

( µ ), µ µ µ µµ :
main()
{
  printf("\XC9\XCD\XBB\n"); 
  printf("\XC8\XCD\XBC\n"); 
}

, µ printf()
 µ , µ  µ

µµ :

C9 CD BB

C8 CD BC

µ
µ  ( µ )  µ

 ASCII,  (").
 µ µ

 µ µ µ . µ
µ :

"ABC"
"A"
"%d\n\n"
"  \" \": 50Km\\h" 

µ  23 :
 " ": 50Km/h 
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. .

,  (NULL) µ  µ
µ . µ µ

"ABC"  µ µ /  bytes, 
'\0'. µ ,

µ  8. 

µ  µ , " ",
 µ ' '.

µ µ
µ µ µ

  (preprocessor directive) #define, :

#define µ _

, µµ
 µ . . .
PI  3.14 :

#define PI 3.14 
µµ µ

3.14 µ PI. µ µ µ
µ  3.14159 µ #define:

#define PI 3.14159 
µ µ  µ µµ  µ ,

µ µ  µ
µ , #define.

 µ :
#define LINE 81 
#define MASK 0X7F 
#define RWMODE 0666 
#define PI 3.14159265358979323846 
#define HELP '?' 
#define PAGE " "
#define MINSINDAY 24*60 
#define EPSILON 1E-5 

µ µ µ
µ µµ  µ  µ ,

 (µ µ µµ )
µ .

3.4

 (comments)  µ µµ
 µ . µ

µµ .



18     H µµ µ  C 

 µ µ  µ µ
µ µ µµ .

 µ µ /*  µ */  µ
 ASCII. 

 C  µ .
µ µ µ :
/* 1  /* 2 */ 1 */ 

µµ  µ , µ
, µ

µµ .
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 4
 -  - 

4.1

µ  4.1 µ µ  C. '
µ  µ  µ µ .

µ µ .

ƒÂflÍÙÂÚ

‘˝ðÔÈ ƒÂ‰ÔÏ›Ì˘Ì

—flÌ·Í·Ú ƒÔÏfi Ì˘ÛÁ

ƒÔÏÁÏ›ÌÔÈ ‘˝ðÔÈ¬·ÛÈÍÔfl ‘˝ðÔÈ

·Ò·ÍÙfiÒ·Ú ¡Í›Ò·ÈÔÚ ÈÌÁÙfiÚ ıðÔ‰È·ÛÙÔÎfiÚ ÈÌÁÙfiÚ ıðÔ‰È·ÛÙÔÎfiÚ
‰ÈðÎfiÚ ·ÍÒfl‚ÂÈ·Ú

˘ÒflÚ ÙÈÏfi

char int float double void array struct union

µ  4.1: µ  C 

4.1.1

µ  § 3.3.1,  µ  C 
µ ,  µ  µ µ

µ .  C µ : ,
, µ , µ

µ . µ µ µ ,
 µ char, int, float,

double void  (type specifiers). 

 µ char µ  8-µ
 ASCII,  8-µ  (µ ).

 µ int µ
µ µ  µ .

 µ float double µ µµ
µ µ µ
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µ µ . µ  µ  µ float  µ
µ double  µ  µ  (
µ ) µ  µ  (  4.1). void

µ . µ
µ  (  7 

void).

4.1.2

void , µ  µ
µ  (type modifiers). 

µµ .
:

signed ( µ µ )
unsigned ( µ )
long (µ )
short (µ )

signed, unsigned, long short µ
µ char int. long

µ µ double.  4.1 
µ µ  µ

. , signed
, ' µ

µ µ µ .

bytes µ

char 1 -128  127 
unsigned char 1 0  255 
signed char 1 -128  127 
int 2 -32768  32767 
unsigned int 2 0  65535 
signed int 2 -32768  32767 
short int 2 -32768  32767 
unsigned short int 2 0  65535 
signed short int 2 -32768  32767 
long int 4 -2147483648  2147483647 
signed long int 4 -2147483648  2147483647 
unsigned long int 4 0  4294967295 
float 4 3.4E-38  3.4 +38
double 8 1.7E-308  1.7 +308
long double 10 3.4E-4932  1.1 +4932

 4.1: µ  C 
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. .

4.2

 µ µ .
 µ  µ ,

:
_µ ;

µ  C, 
µ  µ

µ  µ µµ . µ  µ :
int i,j,k; 
char ch; 
short int si; 
unsigned long int ui; 
double lower,upper; 

 µ  µ  µ µ  µ
 µ µ  µ µ µ

µµ .  µ  µ  µ
, µ . µ

 7. µ
:

µµ  C  µ
µ . ,

µ µ µ main().  µ
'  (external)  (global) 

µ .  µ µ µ µ
µµ .  µ  µ

µ  µ .  µ '
 (local) µ  µ µ  µ
.  µ  µ

µ  µ .
µ , µ

 µ .

 µ  µ µ ,
µ µ =  µ  µ µ  µ .

 µ µ , :

_µ = ;

µ :
char ch='C'; 
int i=0; 
float eps=1.0E-5; 

 µ  µ µ  µ
µµ . µ , µ
µ  µ .  µ µ , µ

µ µ .
µ µ µ , µ  ( ).
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 µ  µ µ , µ µ
 (type qualifier) const µ

µµ ,
µ  µ #define. . :

const double e=2.71828182845905; 
 µ  const,  µ  µ µ .

 µ , µ  7. 

:

1. ,  C 
(boolean). , µ int µ µ  0 

 false  µ -µ µ  true. 

2.  µ µ  (string), 
, . :

char str[20]; /* µ  µ µ  str 
                 µ  20 */ 

µ µ  8. 

4.3

µ  § 3.1,  C 
µ  3.1. µ

µ , µ
.

4.3.1

 4.2 µ  C. 

µ

- , µ
+
* µ
/
%
--  µ
++

 4.2: µ  C 

µ  µ  ( ) +, -, *  /
 C µ

µµ µ .
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. .

/ . µ
 (/) µ

. µ , µ
, . :

10/3=3
x/y

, µ .
, µ . '

µ µ
. µ :

4+3=7 ( )
4.0+3=7.0 ( )

/ µ , µ
µ :

4/3=1 ( )
4.0/3=1.333333... ( )

%  µ .
µ µ µ µ % µ float double.

µ :
39%5=4 (  39=7*5+4) 

µ  (unary) -  µ   -1. 
µ  µ µ ,

µ .

 C  µ µ
µ  1.  µ ++  1 

,  µ  µ --  1. :
x++
x--

 µ :
x=x+1
x=x-1

++ -- µ µ
µ  (  µ , ++x)

µ µ  (µ  µ , x++).
µ  µ . µ

µ µ µ ,
µ µ µ

µ µ . µ
µ µ µ , x++ ++x

. µ x  5, :
y=x++

y µ  5, :
y=++x
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µ  6. , x  6. 

4.3.2

,
 µ ,

 µ  µ  µ
.

,
 (true)  (false).  C, 

µ  µ ,
µ  µ  µ . µ

 µ µ
µ .  4.3 

.

µ  µ
 µ .  1  0,  µ

µ . µµ µ
µ  µ  0  1: 

/* relation.c */ 
/*  */ 
main()
{
  int i,j; 

  printf(" µ : "); 
  scanf("%d %d",&i,&j); 
  printf("  %d==%d  %d\n",i,j,i==j); 
  printf("  %d!=%d  %d\n",i,j,i!=j); 
  printf("  %d<=%d  %d\n",i,j,i<=j); 
  printf("  %d>=%d  %d\n",i,j,i>=j); 
  printf("  %d<%d  %d\n",i,j,i<j); 
  printf("  %d>%d  %d\n",i,j,i>j); 
}

µµ µ µ ,  '\n' ,
µ  § 3.3.2,  µ , µ

µ ,  µ µµ ,  µ
'\n' '  µ µµ .

µ
 (AND), H (OR),  (NOT) µ

, µ  1  0 :

p q p AND q p OR q NOT p 
0 0 0 0 1 
0 1 0 1 1 
1 1 1 1 0 
1 0 0 1 0 
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. .

µ

> && AND ( )
>= || OR ( )
< ! NOT ( )
<=
==
!=

 4.3:  C 

, µ
µ . µ :

15>1+20
µµ :

15>(1+20)

µµ :
/* logical.c */ 
/*  */ 
main()
{
  int i,j; 

  printf(" µ  (  0  1): "); 
  scanf("%d %d",&i,&j); 
  printf("%d AND %d µ  %d\n",i,j,i&&j); 
  printf("%d OR %d µ  %d\n",i,j,i||j); 
  printf("NOT %d µ  %d\n",i,!i); 
}

4.3.3  BIT (BITWISE) 

 C µ  bit (bitwise).  µ
µ  µ , char, short, int

long, µ µ µ  bits .
 4.4  bit. 

µ , µ  23&26  18. µ
µ µ  µ µ µ , µ

,  AND 
µ  bits :

23 = 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1  
26 = 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 & 
18 = 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0  
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bit
& AND ( )
| OR ( )
^ XOR ( )
~ µ µ
>>
<<

 4.4:  bit  C 

 µ  µ :

µ >> ( <<) µ _

µ  µ µ  µ
 µ  2,  µ µ  µ

µ  µ  2. µ :
x=18              (=0000000000010010) 

 µ  bit (x>>1) :
0000000000001001  (=9) 

  µ  bit (x<<1) :
0000000000100100  (=36) 

 µ
, µ  µ /µ µ  µ  2. 

4.3.4  ( )

 C, µ  ( ) µ
(=). ,  C  µ  µ

µ :

µ = µ

:

µ =

. . :
x=x+10
y=y/2
µ :
x+=10
y/=2



 -  - 27

. .

4.4

,  µ .
 C µ

. µ :
x=a+b

 µ µ µ a
b x.

 µ µµ µ ,  C µ
µ µ µ

µ . µ
µ : µ  µ

µ . ,
µ , :

y=3*(x=5+(u=7))+1
µ µ u=7, x=12, y=37

µ  37. :
r=(p=x*y)<0

µ x*y µ p.
µ

,  µ  µ .  µ  µ r
µ  1 µ  0. x=1 y=3

r µ  0. 

µ µ ; ( µ ,  semicolon) 
 µ , µ  µ . :

t=5 µ
t=5; µ

4.5

4.5.1

,
, µ µ  µ  µ .

 µ µ  µ  µ
" "  " " . µ

, . µ
µ  bytes µ  µ µ .

 µ :

1. char short int µ int. float
µ double.
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2. ,  µ .
long double  µ

long double. double
µ double. long
µ long. unsigned  µ

unsigned.

 µ µ  µ ,
, µ

 µ . µ µ
µ .

µ  µ
µ . , µ

µ  µ  µ , µ
 µ .

µ !.

µ , µ µµ :
/* type_con.c */ 
/*  */ 
main()
{
  int i=16; 
  char ch='C'; 

  printf("%d\n",ch); 
  i=i+(2*ch); 
  printf("%d",i); 
}

µµ :
67
150

µ  (67) µ printf(),
µ µ  µ ch .

 ASCII  C,  67. µ µ
µ ch i+(2*ch) µ  (150) 

 µ i .

4.5.2  (CAST) 

 µ  µ ,
µ  µ µ  (cast).  µ

µ µ :

( )

µ  C µ
 µ µ µ . µ

µ  µ µ , µ
.
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. .

µ , x int (µ µ  7) y float,
:

y=(float)x/2
y µ  3.50000. µ (float)  µ

x, µ µ  µ float
µ float. , µ  µ
:

y=(float)(x/2)
y µ  3.000000. µ  µ

µ  ( ) µ
float.

4.6

 4.5 
, µ µ µ µ

µ .

µµ ,
µµ  µ . µ

µ µ µ .

µ µ µ .
. µ ,

µ , :
100-20-1+3

µ :
((100-20)-1)+3

µ
100-(20-(1+3))
( µ  !) µ

.

, µ  µ µ  4.5, :
2k

)gf()ed(
)ba(c

x

 C, :
x=((-c*(a+b))/((d+e)*(f+g)))*k*k
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()  []  ->  . 

!  ~  ++  --  -(1)  *(2)  &(3)  ( )  sizeof 

*(4)  /  % 

+  -(5)

<<  >> 

<  <=  >  >= 

==  != 

&(6)

^

|

&&

||

?:

=  +=  -=  *=  /=  %=  &=  ^=  |=  <<=  >>= 

,

µ µ
(1)
(2) µ  µ µ
(3)  µ µ  µ
(4) µ
(5)
(6) Bitwise AND

 4.5: 

4.7

1. µµ µ µ  µ
µµ .

/* name.c */ 
/* µ  µ µµ  */ 
#define DOUBLE_LINE "\xCD\xCD\xCD\xCD\xCD\xCD\xCD" 
main()
{
  printf("\n\xC9\%s\xBB",DOUBLE_LINE); 
  printf("\n\xBA  \xBA"); 
  printf("\n\xC8\%s\xBC",DOUBLE_LINE); 
}

2. µµ
 ASCII .
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. .

/* ascii.c */ 
/*  ASCII  */ 
main()
{
  char ch; 

  printf("\n : "); 
  scanf("%c",&ch); 
  printf("\n  ASCII  \"%c\"  %d\n",ch,ch); 
}

3. µµ µ
 ( ), µ

µ µ : " =1", µ  " =0".
µ

µ  2  0. 
/* even.c */ 
/*  */ 
main()
{
  int i,x; 

  printf(" : "); 
  scanf("%d",&i); 
  x=!(i%2); 
  printf(" =%d",x);
}

4. µµ  µ  (
µ µ  32767) 

µ µ µ µ
. , , ,

, . . .
µ .

/* salary.c */ 
/*  µ µ µ µ  */ 
main()
{
  int salary; 

  printf("  µ  (µ  32767): "); 
  scanf("%d",&salary); 
  printf("\n   : %d",salary/10000); 
  salary%=10000; 
  printf("\n  : %d",salary/5000); 
  salary%=5000; 
  printf("\n     : %d",salary/1000); 
  salary%=1000; 
  printf("\n : %d",salary/500); 
  salary%=500; 
  printf("\n µ : %d",salary/200); 
  salary%=200; 
  printf("\n   : %d",salary/100); 
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  salary%=100; 
  printf("\n   : %d",salary/50); 
  salary%=50; 
  printf("\n    : %d",salary/20); 
  salary%=20; 
  printf("\n      : %d",salary/10); 
  salary%=10; 
  printf("\n        : %d",salary/5); 
  salary%=5; 
  printf("\n µ      : %d",salary/2); 
  salary%=2; 
  printf("\n µ       : %d",salary); 
}

5. µ  µ µ :
 4%  µ

 5000 . µµ
 µ  (  32767), µ

 µ .
/* saqlary1.c */ 
/* µ  µ  */ 
main()
{
  int salary,years,childs; 
  float total; 

  printf("  µ  (  32767) . . : "); 
  scanf("%d %d %d",&salary,&years,&childs); 
  total=salary+salary*0.04*years+5000*childs; 
  printf("  µ : %f .",total);
}

4.8

1. µ :
 x=i*j>k&&i+j<k 

:
) i=2, j=8, k=12 ) i=2, j=8, k=10 ) i=3, j=1, k=7 

2. sqrt()
µ .  C µ

:

)
D
m

2 )
360

EKX
K ) )

360
nr

1()r1(K 2
0

) )
r
1

r
1

(
4
Q

2
2

2
10

) 421 R
L
rr

r8
)

a2
ac4bb 2
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. .

3. a=4, b=1, c=7, µ µ µ
:

) x=a<b && b<c
) x=b<c && (a<b || a>c)
) x=(b>c || a>c) || c>a
) x=! (a>b && (! b>c))
) x=b>c || (a<c || b<c) && a<b

4.  C :
) x µ  µ  µ y x µ

µ z  µ r.
)  µ  µ  50 Kgr  µ

µ  1,90 m. 
) x  µ  152. 
)  µ  20  40 .

5. µµ  µ
µ µ .

6. µµ  µ  , ,
µ

.

7. µµ µ
 µ µ , .

8. µµ µ µ  Fahrenheit 
 µ µ  Celsius.  µ :

9
5

)32F(C

9. µµ µ  µ x
y, µ  µ

µ x y µ .

10. µµ µ  µ x,
y z µ .

µ x ,y z µ .

11. µµ
µ µ

µµ .

12. µµ µ
 µ µ .

13. µµ µ
 µ .

14. µµ µ
µ , .

µ  µ .
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15. µ  17.15 /kWh µ µ
10.61 /kWh  2605 .

 18%. µµ
µ µ  kWh 

µ .

16. µ R1 R2 ,
:

21 RRR

µµ µ R1 R2
R.

17. µ R1 R2 ,
:

21

21

RR
RR

R

µµ µ R1 R2
R.
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 5
 - 

 C µ µ µ
µµ . µ µ : µ

µµ µ µ
 µ  ( , , )
 µ µ  (RAM) / . µ µµ

µ µ  µ µ
 µ  ( , , ).

µµ  µ ,  µ
 ( µ -streams)

 µ .  µ
µµ  µ ,  C 

µ µµ µ
:  standard  (standard output  stdout) 

 standard  (standard input  stdin) .
µ  µ µµ .

' µ µ
.  µ  ( )

 11. 

:
getchar() (getche,getch)  putchar() 
gets()  puts() 
scanf()  printf() 

µ ,
µ µ µ  (formatted) .

5.1

getchar() µ µ  µ
µ  ASCII  

. :
c=getchar();

 µ c µ .

putchar() µ
µ .  µ :

putchar(c);
µ  µ c.
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µ  µ ,  µ µµ ,
µ :

#include <stdio.h> 
main()
{
  char c; 

  c=getchar(); 
  putchar(c); 
}

getchar()  µ
µ  µ  (ENTER). 

.  µ µ µ µ getche()

µ .
getche() µ  ( ) . µ

 µ µ , µ µ
getch() getche() µ

µ µ .

5.2

gets() µ
 µ µ . µ

. . . µ :
gets(str);

 µ str µ µ .

puts() µ µ
µµ . . . :

puts(" µ ");
 " µ " µµ .

µ  µ ,  µ µµ ,
µ µ :

main()
{
  char str[80]; 
  gets(str); 
  puts(str); 
}
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5.3

-
µ , µ  C µ

µ µ µ
µ . µ µ

 µ µ
µ  µ µ µ µ .

5.3.1 printf()
H printf() µ µ  µ

.  µ :

printf( µ _ , _ µ )

µ :

( )
.

( ) µ  (format specifiers) µ  µ
µ µ µ .

 µ  µ µ %
 µ  µ µ

µ '  µ .  5.1 
 µ printf(). µ µ

 µ µ  µ  µ
. µ µµ :

/* printf1.c */ 
/* µ  printf() */ 
main()
{
  int   set=3; 
  char  game='A'; 
  float time=27.25; 

  printf("  %do  %c  ", set,game); 
  printf("  %f \n",time);
}

µ :
 3  27.250000 

µµ µ µ
27.250000 µ ,  µ '

µ . µ µ , µ  µ
 µ printf() µ µ µ

µ µ , µ
µ µ µ

µ  µ .
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µ

µ µ %  µ .
µ µ  µ ,

µ ,
 µ µ µ µ .

µ  µ , µ  0 
(µ ) .

µ µ µ µ
µ µ , µ  µ

 ( ) µ
µ µ

µ µ . µ %10.4f µ µ
 10  µ

µ .

µ µ  µ  µ µ , µ
 µ  µ .

µ , %5.7s µ µ  µ
 µ  7 . µ

 µ  µ  µ ,
.

µ , µ µ
µ .

µ , µµ µ  µ . µ
µ µ  (-) µ %.

µ , %-10.2f µ
 µ µ ' .

µ µ µµ :

/* printf2.c */ 
/* µ µ  µ  printf() */ 
main()
{
  float a,b,c,d,e,f; 
  a=3.0;    b=12.5; 
  c=523.3;  d=300.0; 
  e=1200.5; f=5300.3; 

  printf("|%.1f|%.1f|%.1f|\n",a,b,c); 
  printf("|%.1f|%.1f|%.1f|\n\n",d,e,f); 
  printf("|%8.1f|%8.1f|%8.1f|\n",a,b,c); 
  printf("|%8.1f|%8.1f|%8.1f|\n\n",d,e,f); 
  printf("|%-8.1f|%-8.1f|%-8.1f|\n",a,b,c); 
  printf("|%-8.1f|%-8.1f|%-8.1f|\n\n",d,e,f); 
}
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. .

µ µ µ µµ
. µ µ .

|3.0|12.5|523.3|
|300.0|1200.5|5300.3|

|     3.0|    12.5|   523.3| 
|   300.0|  1200.5|  5300.3| 

|3.0     |12.5    |523.3   | 
|300.0   |1200.5  |5300.3  | 

5.3.2 scanf()
scanf() µ

. µ
µ  µ .  µ :

scanf( µ _ , _ µ )

µ scanf() :

( )  µ .

( ) .

( )  µ - .

 µ  µ µ %
scanf()

µ µ .  µ
scanf()  5.1. 

 µ µ
scanf()

. µ ,
µ  (tab),  µ µµ .

 µ µ  scanf() ,
, µ ,

µ  µ - .

 µ -  µ µ
scanf() µ .

µ µ  "%d,%d" scanf()
,

µµ .

 µ µ µ  µ
scanf()  µ . µ

 µ  µ µ ,  µ
µ  µ µ µ &

. µ µ  µ
µ  µ , µ

& µ µ  µ .



40     H µµ µ  C 

printf() scanf() 
%c %c 

/µ %d  %i %d 

(  µ )
%e %e  %f 

( µ  µ )
%f %e  %f 

(%e  %f  µ )
%g

µ %o %o 
µ %s %s 
µ %u %u 
µ %x %x 

%p %p 

long %ld,%li,%lo,%lu,%lx %D,%U,%O,%X %ld . . .
short %hd,%hi,%ho,%hu,%hx %hd,%hi,%ho,%hu,%hx 

 5.1:  µ scanf() printf()

µ µµ µ  µ  µ
 µ µ num µ µ  2. 

µµ µ  µ  (num)  µ
µ µ  µ ,  2. µ

µ µ  µ  µ & (&num)
µ µ
num. µµ :
/* testaddr.c */ 
/*  µ  µ  */ 
main()
{
  int num=2; 

  printf("\n µ =%d =%ld",num,&num);
  getch(); 
}

µ :
µ =2 =196562

/ .
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. .

5.4

1. µµ . µ
µ :

/* printf3.c */ 
/*  printf() */ 
main()
{
  char c='a'; 
  int i=1234; 
  float x=-123.456789; 

  printf("|%c|%s|%d|%f|%e|\n",c,"hello",i,x,x); 
  printf("|%2c|%8s|%5d|%12f|%-13e|\n",c,"hello",i,x,x); 
  printf("|%-2c|%-8s|%-5d|%-12f|%-13e|\n",c,"hello",i,x,x); 
  printf("|%0c|%6s|%3d|%10f|%11e|\n",c,"hello",i,x,x); 
}

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

/* printf4.c */ 
/*  printf() */ 
main()
{
  char c='a'; 
  int i=1234; 
  float x=-123.456789; 

  printf("|%13.2f|%13.2e|\n",x,x); 
  printf("|%13.0f|%13.0e|\n",x,x); 
  printf("|%13.26f|\n",x); 
  printf("|%40.32f|\n",x); 
  printf("|%6.1c|%6.1d|\n",c,i); 
  printf("|%8.35s|%8.1s|%8.0s|\n","hello","hello","hello"); 
}

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

/* printf5.c */ 
/*  printf() */ 
main()
{
  char c='a'; 
  int i=1234; 
  float x=-123.456789; 

  printf("|%c|%d|%f|\n",c,c,c); 
  printf("|%s|%d|%f|\n","hello","hello","hello"); 
  printf("|%c|%d|%f|\n",i,i,i); 
  printf("|%f|%d|\n",x,x); 
}

/* ***************************************************** */ 
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/* scanf1.c */ 
/*  scanf() */ 
main()
{
  int set; 
  char game; 
  float time; 

  printf(" µ , µµ : "); 
  scanf("%d %c %f", &set, &game, &time); 
  printf("To %do  %c  ",set,game); 
  printf("%1f \n",time);
}

2. µµ µ
 µ µ :

 "............"  ...... .
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µ  6.1  C. 

ƒÔÏÁÏ›ÌÂÚ

ÌÙÔÎ›Ú ÙÁÚ C

goto·Ù·˜˛ÒÁÛÁÚ

ðÈÎÔ„fiÚ ð·Ì‹ÎÁ¯ÁÚ”˝ÌËÂÙÂÚ

forwhile do-whileif-else switch

µ  6.1:  C 

µ , µ  § 4.3  4.4 
 µ :

µ  = ;

' µ µ µ .

,
µ µ

µµ .
µ ' µµ ,

µµ ,
.

, µ ,  µ
µ µ µ µµ

µ  µ µ µ
µ µ .

µ µ .
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6.1

µ  § 4.4, µ x=0, i++,
printf(...)  (statement) 

µ  (;), :
x=0;
i++;
printf(...);

 C, µ µ µ µ ,
, . .  Pascal. 

µ  µ
µ  µ  µ  µ  (

if-else, switch, while, do, for
) µ µ  µ

 µ , µ { }.

µ  µ  ( {,
})  µ  C, µ µ

. µ µ  µ
µ  (}).

6.2 if-else
if-else µ .

 µ :
if ( )

1
else

2

µ µ else .

 (
 µ ) 1.

 (  µ  µ )
µ µ else, 2,

µ  6.2. 1 2
µ

.

, µ µ
µ :  µ a

 µ ,
-b/a .

 µ a  µ
µ ,

µ  µ µ . µ  µ if

(ð·Ò‹ÛÙ·ÛÁ)

ÂÌÙÔÎfi1

ÂÌÙÔÎfi2

==0

!=0

µ  6.2:  if-else 
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. .

 µ . ,
µ else,  !! 

if (a!=0) 
{
  x=-b/a; 
  printf("x=%6.2f",x); 
}
else printf(" ");

µ µµ  µ
µ µ . µ

µ µ µ  µ max,
µ µ max µ µ ,

µ  µ µ max, µ
µ  µ max. µ µ max.

 µ µ µ  µ
µ :

/* max1.c */ 
/*  if  µ µ  */ 
main()
{
  float x,y,max; 

  puts("\n µ : "); 
  scanf("%f %f", &x,&y); 
  max=x; 
  if (y>x) max=y; 
  printf("\n  %.2f",max); 
}

µµ µ
µ µ '  (  1 

 7 ). µ
µ  7  µ  1,  µ µ :
/* week1.c */ 
/* µ µ  */ 
main()
{
  int i; 
  printf("\n  1  7: "); 
  scanf("%d",&i); 
  if (i==1) puts(" ");
  if (i==2) puts(" ");
  if (i==3) puts(" ");
  if (i==4) puts(" ");
  if (i==5) puts(" µ ");
  if (i==6) puts(" ");
  if (i==7) puts(" ");
  if (i>7 || i<1) puts(" µ ");
}
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6.2.1 if
 µ µ if-else 1 2 µ
if.

— 2 if-else . 
µ µ  µ µ if-else-if, :

if( 1)
1

else
  if( 2)

2
  else 
       ... 
        else 
          if( n)

n
          else 

n+1

µ

if( 1)
1

else
if( 2)

2
else
  ... 
else
if( n)

n
else

n+1

 µ  µ
 (  µ )

 µ' µ . µ
,  µ

else. else  "
" (  " µ " ).

µ µ , else
µ . µ µ µ µ

µ µµ week1.c µ .
µµ ,  µ if µ

µ
µ µ if.

µ µ µµ  (  !!). 

— :
if ( 1)
  if ( 2)

1
  else 

2

' if else ; µ
:

else if else.

else if.

µ µ else µ if '
µ , µ µ

µ µ if. µ
else if , µ :
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. .

if ( 1)
{
  if ( 2)

1
}
else

2

6.2.2 ?:
?:  (µ )

µ .
 µ :

1 ? 2 : 3

1.  µ -µ  ( ),
2 µ . ,

3 µ .
 µ 2 3 .

µ
if-else  µ :
if ( 1)
  µ = 2;
else
  µ = 3;

:
µ = 1 ? 2 : 3;

µ µ µ max
µ a b:
if (a>b) max=a; else max=b; 
µ :
max=a>b?a:b;

6.3 H switch
µ µ µ if-else-if  µ

 µ µ
.

 C µ  µ , switch,
µ  µ  µ  µ µ

µ , .
switch :
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switch ( )
{

case 1 : 1
case 2 : 2

           ... 
case n : n
default :

}

switch µ :

(i)  1, 2, 3 ... 

(ii) µ

(iii) µ , µ µ

(iv)

 (case)  µ  µ  µ
 ( . . 1),  ( . . ' '),  µ µ

 ( . . 4*3+8).  µ case
.

µ
case µ µ . ,

case.
 µ default, . µ

µ  µ µ default,
µ µ . default µ
µ case,  µ .

µ switch µµ week1.c  § 6.2 
. µµ µ

break. break µ
µ switch. case

µ  µ µµ  ( ), µ
case µµ  µ

µ case . . . break
switch.

/* week2.c */ 
/* µ µ  */ 
main()
{
  int i; 

  printf("\n  1  7: "); 
  scanf("%d",&i); 
  switch (i) 
  { 
    case 1 : puts(" ");   break; 
    case 2 : puts(" ");   break; 
    case 3 : puts(" ");     break; 
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    case 4 : puts(" ");   break; 
    case 5 : puts(" µ ");    break; 
    case 6 : puts(" "); break; 
    case 7 : puts(" ");   break; 
    default: puts(" µ ");
  } 
}

 µ µ µ µ ,  µ ,
µ case,

µµ ,  µ  " "
µ :

/* fact1.c */ 
/* µ µ  1..8 */ 
main()
{
  int number; 
  unsigned int factorial=1; 

  printf("\n : "); 
  scanf("%d",&number); 
  switch (number) 
  { 
    case 8 : factorial  =8; 
    case 7 : factorial *=7; 
    case 6 : factorial *=6; 
    case 5 : factorial *=5; 
    case 4 : factorial *=4; 
    case 3 : factorial *=3; 
    case 2 : factorial *=2; 
    case 1 : 
    case 0 : printf("  %d  %u\n", 
                     number,factorial); 
             break; 
    default: printf(" µ  %d\n", 
                     number); 
  } 
}

µµ  µ µ
µ  µ case  (

 0  1  1). µ µ
. µ µ  µ  (A, B, 

C, D)  µ µ  (9-10, 7-8, 5-6, 0-4): 
switch (score) 
{
  case 10 : 
  case 9  : printf("\nA"); break; 
  case 8  : 
  case 7  : printf("\nB"); break; 
  case 6  : 
  case 5  : printf("\nC"); break; 
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  case 4  : 
  case 3  : 
  case 2  :
  case 1  :
  case 0  : printf("\nD"); break; 
  default : printf("\n µ ");
}

6.4 while
while  µ

µ µ
 µ

. while
µ :

while ( )

while µ
.

µ -µ ,
.

 µ  µ ,
µ

µ , µ  6.3. 

µ
 µ ,

µ .
µ µ ,

,  (black operational hole). 

µµ µ while
µ  0  9 µ :

/* wloop.c */ 
/* µ  0  9 */ 
/* µ    */ 
main()
{
  int count=0; 
  int total=0; 

  while(count<10) 
    printf(" =%d, µ =%d\n", count++, total+=count); 
}

µ µµ :

ÂÌÙÔÎfi

!=0

(ð·Ò‹ÛÙ·ÛÁ)
==0

µ  6.3:  while 
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=0, µ =0
=1, µ =1
=2, µ =3
=3, µ =6
=4, µ =10
=5, µ =15
=6, µ =21
=7, µ =28
=8, µ =36
=9, µ =45

while
µ  µ

µ µ  µ .
µ µ µµ :

/* charcnt.c */ 
/* µ  */ 
main()
{
  int count=0; 

  printf("  µ  (  ENTER):\n"); 
  while(getche() != '\r') count++ ; 
  printf("\n µ  %d\n",count); 
}

µµ  µ µ  µ .
µ µµ µ

µ µ  ENTER .
  '\r' µ  (  § 3.3.2). 

while µ .
µ  (;),

µ . µ
 µ µ  ' ':

while((ch=getche())!='A') ; 
µ while µ µ .

o µ  (  µ fact1.c  § 6.3): 
/* fact2.c */ 
/* µ  µ -  */ 
main()
{
  unsigned long int factorial; 
  int number; 

  printf("\n : "); 
  scanf("%d",&number); 
  factorial=1; 
  while (number>1) factorial *=number--; 
  printf(" : %lu\n",factorial); 
}
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µ µ µ
S=1+1/2+1/3+...+1/n

µ n.
/* series1.c */ 
/* µ µ  1+1/2+1/3+...+1/n */ 
main()
{
  unsigned long int n, i=0; 
  float sum=0.0; 

  puts(" :");
  scanf("%U",&n); 
  while (i<n) sum+=1.0/++i; 
  printf("  %lu µ  %.6f\n",n,sum); 
}

6.5 do-while
µ µ ,

while µ µ
. do-

while, ,
µ µ µ

. µ
 µ .  µ

do-while :

do

while ( );

 µ
 C.  µ

.  (µ -
µ ) . . .

 (µ ), µ ,
µ  6.4. 

while µ  µ do-while  µ do-while
µ  µ while, :
while( ) if( )

do

while( )
   
do

while( )
while( )

ÂÌÙÔÎfi

!=0
(ð·Ò‹ÛÙ·ÛÁ)

==0

µ  6.4: H  do-while 
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 µ µµ µ  0  9 
µ , µ do-while :

/* doloop.c */ 
/* µ  0  9 */ 
/* µ    */ 
main()
{
  int count=0; 
  int total=0; 

  do 
    printf(" =%d, µ =%d\n", count++, total+=count); 
  while(count<10); 
}

µ  µ wloop.c.

To µµ  (n) µ
S=1+1/2+1/3+...+1/n

µ  µ :
/* series2.c */ 
/* µ µ  1+1/2+1/3+... */ 
/*  µ µ         */ 
main()
{
  unsigned long int n=0;  /*       */ 
  float limit,sum=0;      /* µ  */ 

  puts(" :");
  scanf("%f",&limit); 
  do 
  { 
    n++; 
    sum+=1.0/n; 
  } 
  while (sum<=limit); 
  printf(" µ  %lu\n",n); 
}

6.6 for
 µ for :

for( 1 ; 2 ; 3)

, 1 3
µ 2 . 1

µ µ  µ .
2 , ,  µ

 µ  µ µ , µ .
2  (µ -µ ) ,
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µ . µ 3
 µ  µ

( µ ), µ
.

2
. . ., µ  6.5. 

 µ
 C. 

for µ  µ
while:

1;
while ( 2)
{

3;
}

while for
µµ .

µ for
µ

.  µ
µµ µ

0  9 µ ,
µ for, :

/* forloop.c */ 
/* µ  0  9 */ 
/* µ    */ 
main()
{
  int count, total=0; 

  for(count=0,total=0; count<10; count++) 
    printf(" =%d, µ =%d\n",count,total+=count);
}

µµ for while
µ  1 µ .

µ
 µ . µµ : µ

- µ  1 
, µ .

µ  (prime=1)
µ  µ ,
µ  µ  (prime=0)

µ . µ ,
 2 o  1, µ  µ

µ µ ,  µ
µ  µ

 (  ;). 

!=0

==0
2

ð·Ò‹ÛÙ·ÛÁ

ð·Ò‹ÛÙ·ÛÁ
1

ÂÌÙÔÎfi

ð·Ò‹ÛÙ·ÛÁ
3

µ  6.5: H  for 
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/* prime.c */ 
/* µ  1 */ 
/* µ            */ 
#include <math.h> 
main()
{
  int nominator,number,prime,limit; 

  printf("\n : "); 
  scanf("%d",&limit); 
  for(number=1;number<=limit;number++) 
  { 
    nominator=1;  prime=1; 
    while((++nominator<=sqrt(number)) && prime) 
      if(number%nominator==0) prime=0; 
    if(prime) printf("%5d",number); 
  } 
}

for µ
, µ µ µ .

 µ
 µ µ for  µ :

for( 1;  ; 3)
µ  µ  µ ,  µ

break.

for µ .
µ µ µ µ , . .:
for(i=0;i<1000;i++);

6.6.1 comma
' for  µ

, . . µ µ :
for(x=0,y=0; x+y<100; x++,y++) printf("%d",x+y); 
µ µ  0  98 µ  2. µ

µ µµ  (,) µ µ .

µ µµ  C (  4.5) 
µ  µ µ µ  µ

µ  µ
.

µµ µ  µ
µ , µ  µ  (

) µ
 µ µµ . µ ,

:
y=10;
x=(y-=5,100/y);
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x µ  20, µ  10 y µ  5  µ
µ  100, µ  20. 

6.7

1. µµ µ µ
µ .

/* abs.c */ 
/* µµ µ  */ 
main()
{
  float number, abs; 

  puts(" µ : "); 
  scanf("%f",&number); 
  if(number<0) 
    abs=-number; 
  else 
    abs=number; 
  printf(" µ  %f  %f",number,abs); 
 } 

2.  µ a, b, c : a<b+c
b<a+c c<a+b. µµ a, b, c

µ  µ a, b, c . µ
 ( ):

)cs()bs()as(sE cbas2

/* tr_area.c */ 
/* µ µ  µ  H  */ 
# include <math.h> 
main()
{
  float a,b,c,s,area; 

  puts("  a b c : "); 
  scanf("%f %f %f",&a,&b,&c); 
  if(a<b+c && b<a+c && c<a+b) 
  { 
    s=(a+b+c)/2; 
    area=sqrt(s*(s-a)*(s-b)*(s-c)); 
    printf(" µ : %f",area); 
  } 
  else puts(" ");
}
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3. µµ µ
ax2+bx+c=0.

µµ µµ µ  6.6. µ  µ
, µ µµ :

‘˝ð˘ÛÂ
"ƒÂÌ ıð‹Ò˜ÔıÌ
ðÒ·„Ï·ÙÈÍ›Ú

ÒflÊÂÚ"

ƒÈ‹‚·ÛÂ
a b c

a==0

b==0

c==0

‘˝ð˘ÛÂ
"¡¸ÒÈÛÙÁ"

’ðÔÎ¸„ÈÛÂ
d=b -4ac d>=0

’ðÔÎ¸„ÈÛÂ
x1,2=(-b±sqrt(d))/2a

‘˝ð˘ÛÂ
x1,x2

‘˝ð˘ÛÂ
"¡‰˝Ì·ÙÁ"

’ðÔÎ¸„ÈÛÂ
x1= -c/b

‘˝ð˘ÛÂ
x1

¡– «

‘ Àœ”

Õ¡…

Õ¡…

Õ¡… Õ¡…

œ …

œ …

œ …

œ …

µ  6.6: µµ µ

/* trionymo.c */ 
/* µ µ  */ 
# include <math.h> 
main()
{
  float a,b,c,d,x1,x2; 

  printf("  a b c :"); 
  scanf("%f %f %f",&a,&b,&c); 
  if (a==0) 
    if (b==0) 
      if (c==0) puts(" ");
      else puts(" ");
    else 
    { 
      x1=-c/b; 
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      printf(" : x1=%0.3f",x1); 
    } 
  else 
  { 
    d=b*b-4*a*c; 
    if (d>=0) 
    { 
      x1=(-b+sqrt(d))/(2*a); 
      x2=(-b-sqrt(d))/(2*a); 
      printf(" : x1=%0.3f , x2=%0.3f",x1,x2); 
    } 
    else puts(" µ ");
  } 
}

4. µ  µ , µ ,
µ  1  12. µµ

µ µ  µ ,
.

/* month.c */ 
/*  µ  */ 
main()
{
  int i; 

  printf("\n  µ  (  1  12): "); 
  scanf("%d",&i); 
  switch (i) 
  { 
    case 1 : case 2 :  case 12: puts(" µ ");  break; 
    case 3 : case 4 :  case 5 : puts(" ");    break; 
    case 6 : case 7 :  case 8 : puts(" "); break; 
    case 9 : case 10:  case 11: puts(" "); break; 
    default: puts(" µ ");
  } 
}

5. µµ  µ ,
 µ .

/* count.c */ 
/* µ ,  µ  */ 
main()
{
  char ch; 
  int character=0,number=0,word=0; 
  puts("  µ  (  ENTER):"); 
  while ((ch=getche()) != '\r') 
  { 
    character++ ; 
    if(ch>='0' && ch<='9') number++; 
    if(ch==' ') word++; 
  } 
  printf("\n µ  %d\n",character); 
  printf("\n µ  %d\n",number); 
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  printf("\n µ  %d\n",word+1); 
}

6.  µ µ
 75% 

µ . µµ ,
µ ,  µ  µ

µ . µ
µ  10mm. 
/* ball.c */ 
/* µ  µ  */ 
main()
{
  float h; 
  int n=0; 

  puts(" : "); 
  scanf("%f",&h); 
  h*=0.75; 
  while (h>=0.01) 
  { 
    n++; 
    h*=0.75; 
  } 
  printf(" : %d\n",n); 
}

7. µµ
µ :

...321S
, µ  µ

.
/* series3.c */ 
/* µ µ  */ 
# include <math.h> 
main()
{
  unsigned long int n=0; 
  float limit,sum=0; 

  puts(" :");
  scanf("%f",&limit); 
  do 
  { 
    n++; 
    sum+=sqrt(n); 
  } 
  while (sum<=limit); 
  printf(" µ  %lu\n",n); 
}
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6.8

1. µµ µ
, µ  menu,  µ

.

2. µµ µ µ
.

3. µµ
µ µ µ µ , µ

µ ' .  µ µ  0. 

4. µµ µ  (3.14...) 
,  (

/ )  µ  10-6.

) 4/96 = 1 + 1/34 + 1/54 + 1/74 +...
) 2/6 = 1 + 1/22 + 1/32 + 1/42 +...
) /4 = 1 - 1/3  + 1/5  - 1/7  + 1/9 -...

5. µµ µ
µ  µ  10-6.

) ex = 1 + x /1! + x2/2! + x2/3! +...
) sin(x) = x - x3/3! + x5/5! - x7/7! +...
) cos(x) = 1 - x2/2! + x4/4! - x6/6! +...

µ  µ
 µ µ .

6.  µ
( ) µ
(  µ ).  µ : )

 µ  100 Nt )
µ  100 Nt  µ  50 Nt )

 µ  50 Nt. 

7. .
µµ

µ .

8. µµ )
 ASCII  65  90. )  ASCII 

.

9. µµ
µ µ  µ

.

10. µµ  µ µ
µ  Celsius µ  Fahrenheit  -40° C 

+40° C.  µ  8  4. 
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11. µµ :
1 1 1 
12 23 13 
123 345 135 
1234 4567 1357 
12345 56789 13579 

12. µµ :
* *****     * ***** 
** ****    **  **** 
*** ***   ***   *** 
**** **  ****    ** 
***** * *****     * 

*    * ******* ************* 
**   ***  ***** *****   ***** 
***  *****   *** ***       *** 
**** *******    * *           * 
***  *****   *** ***       *** 
**   ***  ***** *****   ***** 
*    * ******* ************* 

13. µµ  (x)
µ  (a) µ µ  Newton: 

2

x
x
a

x
i

i
1i        µ x0 . .: 2

ax0

 µ  6 µ .

14. µµ  20 µ
µ µ µ :

...
1

1

1
1

1
1

1
1SK

: S1=1 SK+1=1+1/SK
15. µµ N ( µ )

 Fibonacci. :
F1 = 1 , F2 = 1    FN = FN-1 + FN-2 >2
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16. µµ µ
. : , >0, >0.

µ  : 
)!NM(!N

!M
N
M

 : )1N)...(M1M(MP N,M
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 7

 C µ µ µ  (building blocks). 
µ µ µ  (functions). 

µ µ , µ . µ
, µ µ µ µ

µµ µ  µ µ . µ ,
µ µ , ,
µ µ .

µ µ µ  µ µ  µ
µ ,  µ µ µ

(  " " - divide and conquer). 
µ µ  µ

µ µµ µ .

µ µ µ µ  µ  µ
, µµ µµ µ  ( '

 - routines). 

µµ  C  µ .
µ µ  µ '

µµ ,  µ .  µ
µ  µ  µ  µ  µ µ

main(), µµ
,  µ µµ .  µ

 µ ,
µ  µ .

 µ  ( )  ( µ ),
µµ  µ µ ,

µ
µµ  µ µ µ ,

, , ( µ  7.1). 

main()
{

  f1();

  ...
}

{

  ...
}

  f1()

µ  7.1:
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7.1

 C µ  (µ µ , µ ,
µ . . .)

 µ µ µ µ . µ
µ  µ printf(), scanf(), getche(),

µ µ . µ µ  µ
.

 µ µ  µ :

µ _ _ ( _ _ _ µ)
{

_ _µ

}

µ _ µ
. µ  µ µ µ ,

 µ µ  ( -procedures  Pascal), 
void. µ  µ

void,  µ µ µ
µ .

_ _ _ µ  µ
µ µ

µ  ( µ ).
µ  µ µµ . µ µ

µ µ  ( µ )
.  µ  µ  µ µ ,

µ , µ .

µ µ _ _µ  µ
 ( µ ),

 µ µ .  µ   µ
.

7.1.1

µµ , µ
 ( )  µ . µ µ µ

µ µµ ,
µ µµ ,

µ , :
µ _ _ ( _ _ _ µ);

.
µ

void .
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7.1.2

µ µµ  µ :
/* textbox.c */ 
/* µ  µ  '*' */ 
void line(); /* ,  µ  */ 
main()
{
  line(); 
  printf("*  *\n"); 
  line(); 
}

/* line() */ 
/* µµ µ  20 '*' */ 
void line() 
{
  int j; /*  µ  */ 

  for(j=1;j<=20;j++)printf("*"); 
  printf("\n"); 
}

µ µµ :
********************
*  * 
********************

µµ  µ
µ  ASCII  7, 

 BELL ( µ )
"µ "  µ / :
/* beeptest.c */ 
/*  */ 
void twobeep(); 
main()
{
  twobeep(); 
  printf(" \n");
  getch(); 
  twobeep(); 
}

/* twobeep() */ 
/* µ  µ /  */ 
void twobeep() 
{
  int k;                 /*  µ  */ 
  printf("\x7");         /*  µ        */ 
  for(k=1;k<=5000;k++);  /*       */ 
  printf("\x7");         /*  µ      */ 
}
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µµ  µ , twobeep(),
µ :  µ µ

µ µµ . µµ  µ µ
, µ ,  µ .

7.2 return
µ µ µ

µ µ . , µ ,
µµ

µ µ .
µ

µ  (}). µ µ µ  µ µ ,
, µ

µ :
return;

' µ return
µ µ .

µ  µ , µ µ  µ
void.

µ µ µ
µ ' :

void power() 
{
  int exp; 
  float base, i=1; 

  printf("\n  "); 
  scanf("%f %d",&base,&exp); 
  if(exp<0)
    return; /*  µ  */ 
  for( ;exp;exp--) 
    i*=base; 
  printf(" µ : %.5f",i); 
}

, return µ
, µ µ .

 µ  µ return.
µ  µ µ , return
 µ :

return( );
, . µ

µ .
return, µ  µ µ  µ  µ .
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µµ µ read_int()
main().

main()  µ ,  µ
µ  µ :

/* add.c */ 
/*  µ  0 */ 
int read_int(); 
main()
{
  int i,s=0; 

  printf("\n , 0 :\n");
  while(i=read_int()) 
    s+=i; 
  printf("To µ  %d\n",s); 
}

/* read_int() */ 
/*  main() */ 
int read_int() 
{
  int x; 

  scanf("%d",&x); 
  return(x); 
}

µ :
i=read_int()

µµ , µ
. µ µ i.  µ -

µ , µ s µ  µ :
s+=i;

7.3  " ' " (by value) 

µ µ .
µ ,

µ µ .  µ µ  (
µ ).

 µ µ  µ  µ
µ . µ  µ µ  µ µ
µ µ .

µ µµ µ µ area()
 µ µ  µ

µ  (E=4 r2).  µ
area()  µ  µ µ . rad µ ,
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radius µ , µ µ
 µ :

/* sphere.c */ 
/* µ µ  */ 
#define PI 3.14159 
float area(float); 
main()
{
  float radius; 

  printf(" : "); 
  scanf("%f", &radius); 
  printf(" µ  %.2f\n",area(radius)); 
}

/* area() */ 
/* µ  */ 
float area(float rad) 
{
  return(4*PI*rad*rad); 
}

µµ µ µ power()
µ µ µ , µ ' .
power() µ  ( )

 µ µ :
/* power.c */ 
/* µ µ µ  */ 
float power(float,int); 
main()
{
  float base; 
  int exp; 

  puts("\n : "); 
  scanf("%f %d",&base, &exp); 
  printf("%.5f  %d = %.5f",base,exp,power(base,exp)); 
  /*  base, exp µ µ  */ 
}

/* power() */ 
/* µ  */ 
float power(float b,int e) /*  b,e µ  */ 
{
  int i; 
  float p=1.0; 

  i=abs(e);     /* µ µ  */ 
  for( ;i;i--) p*=b; 
  if(e>=0) return(p);  /*  µ -  */ 
  else return(1/p);    /*     */ 
}
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 µ , µ µ  µ
(). µ

µ , base exp. µ
µ µ µ  (actual parameters). µ

µ µ ,
µ µ  (formal parameters). 

µ µ :
power(base,exp)

µ '  (call by value)  µ  µ
µ  C. ' µ  µ µ
µ µ .

, µ µ
, µ µ µ

µ . µµ :
/* value.c */ 
main()
{
  int i=0; 

  printf("\n%3d",i); 
  p(i); 
  printf("%3d\n",i); 
}

/* p() */ 
p(int j) 
{
  do printf("%3d",++j); while(j<5); 
}

:
  0  1  2  3  4  5  0 

µ  µ i main()  µ
p(),  µ µ i µ p().

7.3.1

, µµ  µ µ .  µ , ,
µ µ µ µ

.

µµ ,
µ µ  (total)
µ  (c)  µ . µ µ

maxinteger() µ µ µ
multiply(). µ

total=multiply(maxinteger(a,b),c);
maxinteger()  µ µ µ

µ multiply().
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/* µ  */ 
int maxinteger(int,int); 
int multiply(int,int); 
main()
{
  int a,b,c,total; 

  puts(" :");
  scanf("%d %d %d",&a,&b,&c); 
  total=multiply(maxinteger(a,b),c); 
  printf(" µ : %d",total); 
}

/* maxinteger() */ 
/*  µ  */
int maxinteger(int x,int y) 
{
  if(x>y) 
    return(x); 
  else 
    return(y); 
}

/* myltiply */ 
/* µ  */ 
int multiply(int k,int l) 
{
  return(k*l); 
}

7.4

 µ  µ ' µ µ  (µ ),
µ µ  ({}),  (local) 

µ µ µ . µ  µ ,
µ µ . ,  µ  µ  µ

 µ  µ ' µ ,
 (internal). µ µµ :

/* local.c */ 
/*  µ  */ 
main()
{
  int x=10; 

  printf("  x  main()     : %3d\n",x); 
  f(); 
  printf("  x  main() µ : %3d\n",x); 
}
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/* f() */ 
f()
{
  float x=100.123; 

  printf("  x  f()       : %.3f\n",x); 
}

µµ :
 x  main()     :  10 
 x  f()       : 100.123 
 x  main() µ :  10 

µµ µ  µ  µ µ x, µ
 µ main()  µ  µ

f(). x main() µ  µ x f(), µ
 µ µ µ .

µµ µ
µ  µ µ  (i)  (main())

µ µ .

/* local1.c */ 
/*  µ  */ 
main()
{
  int i=10; 

  printf("i=%d\n",i); 
  { 
    float i=3.14; 
    printf("i=%f\n",i); 
  } 
  printf("i=%d",i); 
}

µµ  ( ):
i=10
i=3.1400
i=10

 µ
 µ µ µ

.  µ  µ µ
µµ µ µ  µ

µ µ . '  µ  µ
µ µ  µ . (

µ
static,  § 7.5).  µ µ

µ , µ . µ
µ µ  µ .
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 µ  µ ,  (global) µ
µµ  µ

µ µ µ . µ
µµ .

µ µµ ,  µ count
:

/* external.c */ 
/*  µ  */ 
int count;   /*  count  */ 
main()
{
  count=100; 

  printf("  main() count=%d\n",count);  /* µ  100 */ 
  f1(); 
}

/* f1() */ 
f1()
{
  int temp; 
  temp=count; 

  f2(); 
  printf("  f1()   count=%d\n",count);  /* µ  100 */ 
}

/* f2() */ 
f2()
{
  int count=200; 
  printf("  f2()   count=%d\n",count);  /* µ  200 */ 
}

µµ :
 main() count=100 
 f2()   count=200 
 f1()   count=100 

main() f1()  µ count,
 µ µ . µ , f2()  µ

µ  µ µ count. count, f2()
 µ , .

 µ µ  (external) 
.  µ  µ ,

 µ µ , µ
µ  µ µ .

 µ µ µ µ
µ  µ .

µ µ µ  (declaration) 
µ  (definition) µ  µ .
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µ  µ  µ  ( ), µ
µ  µ µ . µ :

µ = + µ  µ µ

' µµ  µ µ µ µ
. µµ :

int i; 
double f; 
µ ,

µ i f µ  µ µ '
. :

extern int i; 
extern double f; 

µ µ µ extern ,
 µ i f, µ

 µ , µ  µ µ .

,  µ µ  µ  µ
, .  µ

extern .  § 7.5. 

7.5

 (storage class specifiers) 
µ µ  µ

 µ  C 
.

µ : µ  ( ).
: auto, register, extern, static.

auto
 µ µ ,
µµ  (external.c),  µ  µ .

µ  µ  µ µ µ  (µ )
µ  µ  ( ) µ

µ , auto '  µ .

µ  µ µ

. µ  µ
. µ  µ

 µ µ , µ
µ µ . µ ,
µµ :
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/* auto.c */ 
/* µ  µ  */ 
main()
{
  int i; 

  for(i=1;i<=5;i++) 
    printf("%d  %d\n",i,f(i)); 
}

/* f() */ 
f(int x) 
{
  int s=100;  /* µ  µ  */ 

  return(s+=x); 
}

µµ :
1  101 
2  102 
3  103 
4  104 
5  105 

µ  µ  µ auto, µ
.

register
register µ  µ auto
 µ  µ  (

) µ  ( . .  µ  µ
for).  µ register

 (registers) ,
, µ µ  µ .

 µ , .
register µ µ  µ  µ .

µ  µ  µ register, µ
.

extern
µµ

µµ . µ  µ  µ
.  µ

µ µµ
extern.

extern µ  µ  µ
µµ
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µ  ( ). µ  µ  µ
. . .

file1.c :
/* file1.c */ 
int var1;  /* µ µ  µ µ  var1 */ 
main()
{
  ...
}

 µ var1 file2.c
extern:

/* file2.c */ 
function1()
{
  extern int var1;  /*  var1 */ 
  ... 
}

µ  µ  µ
µ  µ µ

, extern µ ' .
µ

µ ,  µ
extern. . .:

/* abc.c */ 
int var2; 
main()
{
  var2=13; 
  ... 
}

function2()
{  /*  extern int var2 */ 
  printf("%d\n",var2); 
}

µ  µ  µ , µ
µ  µ .

static
static µ  µ

:

(i) µ  µ  ( ).
 µ

static µ  µ .  µ
µ '

extern,  µ
.

static  µ .
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(ii)  µ  µ  µ µ µ
( ). '  µ

static µ , µ
 µ µ µ .

µ  µ ,  µ
µ  ( µ µ )

µ  µ , µµ .
µ µµ ,  µ auto.c

µ µ , µ static
 µ s:

/* static.c */ 
/* µ  µ  */ 
main()
{
  int i; 

  for(i=1;i<=5;i++) 
    printf("%d  %d\n",i,f(i)); 
}

/* f() */ 
f(int x) 
{
  static int s=100;  /* µ  µ  */ 

  return(s+=x); 
}

µ  (  ;): 
1  101 
2  103 
3  106 
4  110 
5  115 

µ  µ  µ static, µ µ
µ .

 7.1 µ
µ  µ  µ

µ ' .

7.6

 µ  µ  µ µ
const, volatile.  µ  µ µ const

 µ µ µ µ
µ , . .:
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const float pi=3.14159; 
volatile µ  µ

 µ  µ  µ µ  µ
µµ . µ , µ

, µ , . . .
volatile.

µ
( )

auto   ( µ )
register
static µµ
- µµ  µ
extern µµ
static µµ

 7.1: 

7.7

µ  (§ 7.5, 7.6 
 µ  µ :

(i)  (  § 7.6 ). 

(ii)  (  § 7.5). 

(iii) µ µ  µ
 µ µ  µ µµ .

(iv) µ , µ =
µ .

µ  µ :
int i,j,k; 
register char alpha; 
static float beta=1.234; 
const auto double N=6.023E23; 

7.8

µ µ  µ  µ
µµ .  C µ  µ

, µ µµ .  µ , µ µ µ ,
 µ , µ  (recursive). 



78     H µµ µ  C 

µ
µ ,

µ µ .
µ ,  µ µ , µ µ

( µ  µ µ  µ
µ ), . . µ  µ :

1. µ  1 µ .

2. µ µ µ .

µ µ µ  µ
µ . µ µ µ

, µ  µ . ,
µ µ  µ

µ µ  µ  µ .

µ  µ µ µ µ
µ :

1. µ ,
µ µ .

2. µ , µ
 µ  µ ,  µ

µ µ  µ  ( µ µ ).

, µ µ µ :
 µ µ  ( !)  µ -

µ  ( ). :
=0, !=1
>0, !=1*2*3*...*

µ , µ  µ
 ( for) µ

(  µ µ µµ fact2.c
§ 6.4): 

unsigned long int factorial(int n)  /* µ - µ  */ 
{
  int t; 
  unsigned long int answer=1; 

  for(t=1;t<=n;t++) answer*=t; 
  return(answer); 
}

µ , µ µ :
=0, !=1 ( µ µ )
>0, != *( -1)! ( µ µ )
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µ µ µ ,
µ µ

µ  µ .
-1  0 . µ

µ , :

unsigned long int factorial(int n)  /* µ  */ 
{
  unsigned long int answer; 

  if (n==0) 
    answer=1; 
  else 
    answer=n*factorial(n-1); 
  return(answer); 
}

µ µ  µ µ
. factorial() µ

.  µ  (stack) µ
µ n

µ , .
 µ , µµ µ

µ  µ .
n-1 µ µ n.

µ n  µ  µ answer µ  1, µ
factorial() ( ).

 µ µ
µ answer µ
'  µ µ answer

µ . µ
( µ ).

µ , µ factorial(3) ,
, µ factorial(2). µ

factorial(2) µ factorial(1),  µ
µ factorial(0),  1. 

µ  µ µ  µ µ
factorial(1),  µ 1*1.

factorial(2) 2*1 factorial(3) 3*2.

µ  7.2 factorial(3).  4 
µ  (0-3) µ factorial()

.
 µ µ µ µ .

µ  (factorial(0)),
 µ  µ µ  ( µ answer). µ

µ µ µ
 µ µ µ n . µ

.
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factorial(3)

answer=3*

answer=2* factorial(1)

answer=1*

factorial(2)

factorial(0)

answer=1

1

1

2

6

0

1

2

3

¡Ì·‰ÒÔÏÈÍ¸ ÂðflðÂ‰Ô

µ  7.2: factorial(3)

µµ µ  µ µ  (
stackchar())  µ

 µ  ENTER  µ .
µ µ ,

µ
µ :

/* revline */ 
/*  */ 
#include <stdio.h> 
main()
{
  puts("  (  ENTER):"); 
  stackchar(); 
}

/* stackchar() */ 
/*  µ  */ 
stackchar()
{
  char c; 

  c=getche(); 
  if(c!='\r') 
    stackchar(); 
  putchar(c); 
}
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7.9

- math.h µ  µ µ
 ( abs(), stdlib.h),

:
double cos(double x) /* (x),  x  */ 
double sin(double x) /* µ(x),  x  */ 
double tan(double x) /* (x),  x  */ 
double exp(double x) /* ex */ 
double log(double x) /* ln(x) */ 
double log10(double x) /* log10(x) */ 
double pow(double x, double y) /* xy */ 

double sqrt(double x) /* x  */ 
double floor(double x) /* floor(4.9)=4.0 */ 
double ceil(double x) /* ceil(1.02)=2.0 */ 
int    abs(int x) /* |x|,  stdlib.h */ 
double fabs(double x) /* |x| */ 
double acos(double x) /* (x),  x  [-1..1] */ 
double asin(double x) /* µ(x),  x  [-1..1] */ 
double atan(double x) /* (x) */ 
double cosh(double x) /* (x),  x  */ 
double sinh(double x) /* µ(x),  x  */ 
double tanh(double x) /* (x),  x  */ 

7.10

1.  µ µ
µ  µ ' .

/* max() */ 
/*  µ µ  */ 
float max(float n1,float n2) 
{
  if (n1>n2) return(n1); 
  else return(n2); 
}

2.  µ  µ
µ µ µ .
µ µµ

µ µ .
/* max5.c */ 
/*  µ µ  */ 
float max(float,float,float); 
main()
{
  float a,b,c,d,e,temp,maximum; 
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  printf("\n µ : "); 
  scanf("%f %f %f %f %f", &a,&b,&c,&d,&e); 
  temp=max(a,b,c); 
  maximum=max(temp,d,e); 
  printf("\n  %f",maximum); 
}

/* max() */ 
/*  µ µ  */ 
float max(float n1,float n2,float n3) 
{
  float m; 

  if(n1>n2) m=n1; 
  else m=n2; 
  if(n3>m) m=n3; 
  return(m); 
}

3.  µ
 µ  hh:mm ( : ) .

µµ
µ µ , .

/* intimes.c */ 
/* µ  */ 
main()
{
  int mins1,mins2; 

  puts("  1 µ  (µ  hh:mm)"); 
  mins1=getmins(); 
  puts("  2 µ  (µ  hh:mm)"); 
  mins2=getmins(); 
  printf(" : %d ", mins2-mins1); 
}

/* getmins() */ 
/*  µ  hh:mm  */ 
getmins()
{
  int hours,minutes; 

  scanf("%d:%d",&hours,&minutes); 
  return(hours*60+minutes); 
}

4. µµ
µ  µ

, , . ,  µ ,
 µ µµ  µ ,

µ  '='.
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/* bargraph.c */ 
/*  µ  µ  */ 
main()
{
  int x,y,z; 

  printf("  ( ): "); 
  scanf("%d %d %d",&x,&y,&z); 
  printf(" \t");
  bar(x); 
  printf(" \t");
  bar(y); 
  printf(" \t");
  bar(z); 
}

/* bar() */ 
/*  µ  */ 
bar(int score) 
{
  int j; 

  for(j=1;j<=score;j++) printf("="); 
  printf("\n"); 
}

5. µµ µ µ :
µµ , , .

µ µ ,  µ  menu 
.  menu 

µ .
/* areas1.c */ 
#define PI 3.14159 
float square(float,float); 
float circle(float); 
float triangle(float,float); 
float trapezoid(float,float,float); 
main()
{
  char select; 
  float l,w,r,h,b,b1,b2; 

  do 
  { 
    clrscr(); 
    puts("1. µ ");
    puts("2. µ ");
    puts("3. µ ");
    puts("4. µ ");
    puts("5. ");
    printf(" : "); scanf("%c",&select); 
    switch(select) 
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    { 
      case '1': printf("  : "); scanf("%f",&l); 
                printf(" : "); scanf("%f",&w); 
                printf(" µ : %f",square(l,w)); 
                getch(); break; 
      case '2': printf(" : "); scanf("%f",&r); 
                printf(" µ : %f",circle(r)); 
                getch(); break; 
      case '3': printf(" : "); scanf("%f",&b); 
                printf(" : "); scanf("%f",&h); 
                printf(" µ : %f",triangle(b,h)); 
                getch(); break; 
      case '4': printf("        : "); scanf("%f",&b1); 
                printf("  µ : "); scanf("%f",&b2); 
                printf("Y        : "); scanf("%f",&h); 
                printf(" µ : %f",trapezoid(b1,b2,h)); 
                getch(); break; 
    } 
  } 
  while(select!='5'); 
}

/* square() */ 
/* µ  */ 
float square(float a,float b) 
{
  return(a*b); 
}

/* circle() */ 
/* µ  */ 
float circle(float a) 
{
  return(a*a*PI); 
}

/* triangle() */ 
/* µ  */ 
float triangle(float a,float b) 
{
  return(a*b/2); 
}

/* trapezoid() */ 
/* µ  */ 
float trapezoid(float a,float b,float c) 
{
  return((a+b)*c/2); 
}

6.  µ  µ µ
µ  (  10) µ .
µ µ  (

 2  9)  µ µ µ µ .
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, µ µµ
µ µ

µ  µ µ µ µ .
µ :

µ µ  µ  µ
µ µ ,

µ  µ µ .
µ  µ . . . µ

1959 µ  (  10) µ µ  3647 
µ  (  8), µ  7.3. 

244 8

4 30

1959 8

7 244

30 8

6 3 3 8

3 0

3 6 4 7

µ  7.3:  1959 

/* convert.c */ 
/*  */ 
#include <math.h> 
unsigned long int convert(int,int); 
main()
{
  int number,base; 

  puts(" µ ");
  scanf("%d %d",&number,&base); 
  printf("  %d µ  %d: %lu",number,base,convert(number,base)); 
}

/* convert() */ 
/*  */ 
unsigned long int convert(int n,int b) 
{
  int p,y,i=0; 
  unsigned long int result=0; 

  while(n!=0) 
  { 
    y=n%b; 
    n=n/b; 
    result=y*pow(10,i)+result; 
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    i++; 
  } 
  return(result); 
}

7.  ( . . .)
.

µµ .
. . . µ µ :

(n,m%n)  n 0

(m,n) =

           m  n=0 

/* mkd.c */ 
/* . . .  */ 
main()
{
  int a,b; 

  puts(" :");
  scanf("%d %d",&a,&b); 
  printf(" . . .  %d",mkd(a,b)); 
}

/* mkd() */ 
/* . . . µ  */ 
mkd(int x,int y) 
{
  int answer; 

  if(y!=0) 
    answer=mkd(y,x%y); 
  else 
    answer=x; 
  return(answer); 
}

8.  µ µ
µ  ( ): µ  µ  µ ,

 64 , µ  7.4 (
 µ  6 ). µ µ

µ ,
:

1.  µ
.

2.  µ  µ
.

3.  µ  µ
µ .
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µµ µ n
, n .

A B C

µ  7.4:

/* hanoi.c */ 
/* µ  */ 
unsigned long int i=0; 
main()
{
  int number; 

  puts(" µ :");
  scanf("%d",&number); 
  move(number,'A','B','C'); 
  printf("\n µ  %lu µ ",i);
}

/* move() */ 
/* µ  µ  */ 
move(int n,char arxikos, char boithitikos,char telikos) 
{
  if(n==1) 
  { 
    printf("\n  %c  %c", arxikos,telikos); 
    i++; 
  } 
  else 
  { 
    move(n-1,arxikos,telikos,boithitikos); 
    move(1,arxikos,' ',telikos); 
    move(n-1,boithitikos,arxikos,telikos); 
  } 
}
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7.11

1.  µ rectang(length,width)
µµ ,

.  µ µµ length
width .

2.  µ  sin(x) µ
:

sin(x) = x - x3/3! + x5/5! - x7/7! +... 
µ µ µ

. . . sin(x,3) µ
sin(x) µ .

3. µ µ µ an n Z+ a R :

     1  n=0 
an = 
     a*an-1  n>0 

µ power(a,n)
µ an.

4. µ µ  n-
 Fibonacci.  Fibonacci 

:
F1 = 1 , F2 = 1 FN = FN+1 + FN+2 >2

5.  µ  µ - µ  µ µ
µ , S, µ µ  1 µ N,

N µ :
µ : S(N)=1+2+3+...N

µ : =1, S(1)=1
>1, S(N)=N+S(N-1)

6.  µ µ
 µ  (

, - . . ., . .  123 
 321). 

7.  µ µ
.
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 8

8.1

 (array) µ µ µ µ
µ  µ µ .

µ . µ
, µ

µ µ .

8.1.1

 µ :
[µ ];

 (base type) , µ
µ µ

. . . :
int ar[5]; 

 µ µ ar,  5 
µ  ( µ  µ µ ).

µ  8.1  µ µ ar.

ar[1]

ar[2]

ar[3]

ar[4]

ar[0]

1

2

3

4

0

5 Ô ·ÒÈËÏ¸Ú Ù˘Ì ÛÙÔÈ˜Âfl˘Ì ÙÔı ðflÌ·Í·
Í‹ËÂ ÛÙÔÈ˜ÂflÔ ÙÔı ðflÌ·Í·

ÂflÌ·È Ù˝ðÔı int

ar¸ÌÔÏ· ÙÔı ðflÌ·Í·

µ  8.1: µ

8.1.2

µ µ µ
-  (subscript). - µ ,

µ ,  µ  ([])
. µ µ

µ µ ' ' , µ
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, µ µ .
µ ' , µ
.

µ  µ . , . .
ar µ :

ar[3]
 ( µ  8.1): 

ar[4]
µµ µ µ temper

µ µ µ  µ µ . µ µ
µ for µ .

µ µ  µ µ µ ,
µ µ :
/* temper.c */ 
/* µ µ  µ µ  */ 
#define SIZE 7 
main()
{
  float temper[SIZE], sum=0; 
  int day; 

  for(day=0;day<SIZE;day++) 
  { 
    printf(" µ  %d  µ : ",day+1); 
    scanf("%f",&temper[day]); 
  } 
  for(day=0;day<SIZE;day++) 
    sum+=temper[day]; 
  printf("  µ µ  %.2f",sum/SIZE); 
}

µ ,  C 
.  µ µ µ

. µ
µ , µ µ  µ µ

,  µ µ
µ ,  µ µ µ

µµ . µ µ
 µ  µ µ  µ

µ .

8.1.3

µ  µ  µ  µ : µ  µ - .
µ ,  µ .

 µ  µ ,
 µ .

µ µ µ  µ .

 µ :

[µ 1][µ 2]...[µ n];
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. .

, µ , µ
 4x3 (  µ  4 µµ  3 ):

int towd[4][3]; 
 µ  µ

µ - . . . µ
 2 µµ  3 towd µ :

towd[1][2]
µ  8.2  µ µ towd.

2

3

0

1

0 1 2towd¸ÌÔÏ· ÙÔı ðflÌ·Í·

Í‹ËÂ ÛÙÔÈ˜ÂflÔ ÙÔı ðflÌ·Í·

ÂflÌ·È Ù˝ðÔı int

„Ò·ÏÏ›Ú

ÛÙfiÎÂÚ

towd[1][2]

towd[3][1]

µ  8.2: µ

µµ µ
4x5, ' , µ

µ .
, µµ  µ .

 ( µµ , ):

/* found.c */ 
/*  */ 
#define LINES   4 
#define COLUMNS 5 
main()
{
  int matrix[LINES][COLUMNS],i,j,num,found=0; 

  for(i=0;i<LINES;i++)           /*  */ 
    for(j=0;j<COLUMNS;j++)       /*         */ 
    { 
      printf("  %d,%d : ",i,j); 
      scanf("%d",&matrix[i][j]); 
    } 
  for(i=0;i<LINES;i++)           /*  */ 
  { 
    for(j=0;j<COLUMNS;j++) 
      printf("%5d",matrix[i][j]); 
    printf("\n"); 
  } 



92     H µµ µ  C 

  printf(" : "); 
  scanf("%d",&num); 
  i=0; 
  while(!found && i<LINES)       /*  */ 
  { 
    j=0; 
    while(!found && j<COLUMNS) 
      if(matrix[i][j]==num) found=1; else j++; 
    if(!found) i++; 
  } 
  if(found) 
    printf("O µ  %d  %d,%d",num,i,j); 
  else 
     printf(" µ  %d ",num);
}

8.1.4

µ µ ' ,
static (  § 7.5).  µ

µ , µ  µ
µ :

static .[µ .1]...[µ .n]={ _ µ };

_ µ  µ  µ  µ µµ
µ  µ .

,
. . .

µ '  µ :
static float array[5]={18.3,7.98,6.8,3.1,7.21}; 

µ µ '  µ , µ µ
µ µ µ .

µ  µ  µ
µ  µ .
 µ :

static float array[]={18.3,7.98,6.8,3.1,7.21}; 
µ µ µµ

µ  µ
µ µ µ µ

µ :
/* change.c */ 
/* µ µ µ  */ 
# define SIZE 11 
main()
{
  static int table[]={10000,5000,1000,500,100,50,20,10,5,2,1}; 
  /* µ  table */ 
  long int amount; 
  int i,quantity; 
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  printf(" µ : "); 
  scanf("%D", &amount); 
  for(i=0;i<SIZE;i++) 
  { 
    quantity=amount/table[i]; 
    printf(" µ µ  %4d . µ =%d\n", table[i],quantity); 
    amount %=table[i]; 
  } 
}

µ
 µ . µ

sqrs µ µ  1  4 µ  µ
:

static int sqrs[4][2]={{1,1}, 
                       {2,4}, 
                       {3,9}, 
                       {4,16}}; 

µ :
static int sqrs[4][2]={1,1, 
                       2,4, 
                       3,9, 
                       4,16}; 

µ  µ  µ µµ ,
 µ µ .

µ , µ µ µ ,
µ . µ

µ ,
 µ µ µµ , ,

 µ µ . µ µ
sqrs  µ :

static int sqrs[][2]{1,1, 
                     2,4, 
                     3,9, 
                     4,16}; 

'
,  µ  4 ( µµ  x 

 = 8 µµ  = 8/ ).

8.1.5

µ µ
µ µ / .  µ µ  1 byte (=8 bits) 

µ .
µ  µ µ .
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 µ µ
µ . , µ

 ( µ  bytes µ
' ) , µ µ

µ .

µ : µ ;
: µ , .

,  ( µ
&, µ  § 5.3.2) :

& [0]
, µ :

_ == _ _ _

==& [0]

µ µ :
static int list[4]={42,1,64,33}; 

µ  8.3  µ µ
µ  µ µ .

 µ µ .

1

64

33

42 }
}
}
}

list[0]

list[1]

list[2]

list[3]

42 1 64 33

”˜ÁÏ·ÙÈÍfi ·Ì·ð·Ò‹ÛÙ·ÛÁ ÙÔı ðflÌ·Í·

0 1 2 3

—flÌ·Í·Ú ÛÙÁ ÏÌfiÏÁ

œÌÔÏ· ÛÙÔÈ˜ÂflÔı ÙÔı ðflÌ·Í·

¢

¢+1

¢+2

¢+3

¢+4

¢+5

¢+6

¢+7

&list[3]

œÌÔÏ· ÙÁÚ ‰ÈÂ˝ËıÌÛÁÚ ÛÙÔÈ˜ÂflÔı ÙÔı ðflÌ·Í·

‘ÈÏfi ÛÙÔÈ˜ÂflÔı ÙÔı ðflÌ·Í·

ƒÈÂ˝ËıÌÛÁ
ÛÙÔÈ˜ÂflÔı
ÙÔı ðflÌ·Í·

list

ƒÈÂ˝ËıÌÛÁ ðflÌ·Í·

œÌÔÏ· ‰ÈÂ˝ËıÌÛÁÚ ðflÌ·Í·

µ  8.3:

µ , µ
µ µ . µ

µ µ  µ µ
µ µ  µ .
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µ µ  µ . ,
µ  µ  µ '  µ

 ( ' ).

µ µ µ  µ ,
µ µ , µ

, .
 µ .

, µ .

µ µ µµ
µ

 µ ' .  µ
µ max() µ

.

µ µ
, µ µµ

.  µ µ .
 µ

,  µ
,

µµ  µ µ . µ
µ µ  ( ) µ

matrix[3][1], µ µµ  (3) µ
µ µµ  (COLUMNS,  5)  µ

µ  (  1). µ 3*5+1=16.

/* maxnum.c */ 
/*  µ µ  */ 
#define LINES   4 
#define COLUMNS 5 
main()
{
  int matrix[LINES][COLUMNS],i,j,num; 

  for(i=0;i<LINES;i++) 
    for(j=0;j<COLUMNS;j++) 
    { 
      printf("  %d,%d : ",i,j); 
      scanf("%d",&matrix[i][j]); 
    } 
  num=max(matrix); 
  printf("To µ  %d\n",num); 
}

/* max() */ 
/*  µ  */ 
max(int matr[][COLUMNS]) 
{
  int i,j,m; 

  m=matr[0][0];           /*  µ  */ 
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  for(i=0;i<LINES;i++)    /*  0,0, -   */ 
    for(j=0;j<COLUMNS;j++)/* µ ,  */ 
      if(m<matr[i][j])    /*  µ    */ 
        m=matr[i][j];     /* µ  µ  m */ 
  return(m); 
}

8.1.6

µ µ , µ  µ µ
µ . µ µ ,

µµ µ  (databases), 
 µ µ ,

.

 µ µ , µ
µ  (sorting by selection).  µ :

µ  µ µ  µ
. µ  µ µ

, µ  µ
µ . . .  µ

µ µ  µ  µ .

/* sortsel.c */ 
/* µ  µ  µ  */ 
#define SIZE 5 
main()
{
  int list[SIZE],i; 

  for(i=0;i<SIZE;i++) 
  { 
    printf("  %do : ",i); 
    scanf("%d",&list[i]); 
  } 
  sort(list); 
  printf(" µ µ :\n");
  for(i=0;i<SIZE;i++) printf("%d ",list[i]); 
}

/* sort() */ 
/* µ  µ  µ  */ 
sort(int list[]) 
{
  int i,j,k,min,temp; 

  for(i=0;i<SIZE-1;i++) 
  {                              /* µ  */ 
    min=i;                       /*  1  */ 
    for(j=i+1;j<SIZE;j++)        /* , µ  */ 
     if(list[j]<list[min]) min=j;/* µ    */ 
    if(min!=i)                   /* µ      */ 
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    {                            /* ,   */ 
      temp=list[i];              /* µ µ   */ 
      list[i]=list[min];         /*  µ    */ 
      list[min]=temp;            /* µ        */ 
    }                            /* µ         */ 
  } 
}

8.2

 µ µ
µ  (strings).  C µ ,

, µ  µ  '\0'
 (null character) µ µ  µ .

µ
 µ  µ µ µ µ

.

 µ µ µ µ ,  µ µ
µ , µ . :

static char str[]={' ',' ',' ',' ','µ',' ',' ',' ','\0'};
µ  " µ " µ str. µ  C µ

µ µ µ :
static char str[]=" µ ";

µ µ  '\0'.

µµ µ µ
 µ µ / . µµ  µ

, strlen(), µ µ .
/* strexam.c */ 
main()
{
  char name[81]; 
  int i; 

  puts(" µ : "); gets(name); 
  for(i=0;i<strlen(name)+4;i++) 
   printf(" / =%5u .='%c'=%3d\n",&name[i],name[i],name[i]);
}

µ µ  µ µ , µ
µµ , µ µ  µ .

8.2.1

µ  § 5.2 gets() puts() µ
µ . µ  µ gets()

µ , µ µ  '\0'
µ . ' ,  C 

µ µ , '
µ :
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strlen()
strlen()  µ :

strlen(s);
s µ .

 (µ ) µ .  µ µ µ
'\0'.

strcpy()
strcpy()  µ :

strcpy(s1,s2);
s1, s2 µ . µ s2

s1. s1  µ s2.

strcat()
strcat()  µ :

strcat(s1,s2);
s1, s2 µ . s2 s1.

s1  µ s2.

strcmp()
strcmp()  µ :

strcmp(s1,s2);
s1, s2 µ . s1, s2

µ , µ , , s1 , , µ ,
 µ ,  µ s2 .

 µ µµ µ ,
µ . µµ

µ strcmp() µ :
/* compare.c */ 
/* µ  µ  strcmp() */ 
main()
{
  char string1[81], string2[81]; 
  int i; 

  printf("\n µ : "); gets(string1); 
  printf(" µ : "); gets(string2); 
  i=strcmp(string1,string2); 
  if(i<0) printf("%s < %s",string1,string2); 
  else if(i>0) printf("%s > %s",string1,string2); 
       else printf("%s == %s",string1,string2); 
}
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µ µµ
µ µ .
µ

µ :
/* delete.c */ 
/* µ , */ 
/* µ  strcpy()          */ 
main()
{
  char string[81]; 
  int position; 

  printf("\n µ  [ENTER], \n");
  gets(string); 
  scanf("%d",&position); 
  strdel(string,position); 
  puts(string); 
}

/* strdel */ 
/* µ  */ 
strdel(char str[],int n) 
{                           /* µ µ µ µ   */ 
  strcpy(&str[n],&str[n+1]);/* µ , µ  */ 
}

µ µµ . µ ,
µ µ µ

µ , :
/* insert.c */ 
/* µ , */ 
/* µ  strcpy()     */ 
main()
{
  char character, string[81]; 
  int position; 
  printf("\n µ  [ENTER], , \n");
  gets(string); 
  scanf("%c %d",&character,&position); 
  strins(string,character,position); 
  puts(string); 
}

/* strins */ 
/* µ µ  */ 
strins(char str[],char ch,int n) 
{
  char temp[81];         /*  µ  */ 

  strcpy(temp,&str[n]);  /* µ  µ  temp */ 
  str[n]=ch;             /* µ     */ 
  strcpy(&str[n+1],temp);/* µ  µ      */ 
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}

8.3

1. µµ
µ  10 .  µ

,  ( µµ , ).
/* minmax1.c */ 
/*  µ  µ     */ 
/* µ    */ 
#define SIZE 10 
main()
{
  int i,max,min,imax,imin,list[SIZE]; 

  for(i=0;i<SIZE;i++) 
  { 
    printf(" : "); /*  */ 
    scanf("%d",&list[i]);     /*         */ 
  } 
  for(i=0;i<SIZE;i++)         /*     */ 
    printf("%d ",list[i]); 
  max=min=list[0];            /* µ  µ    */ 
  imax=imin=0;                /*     */ 
  for(i=1;i<SIZE;i++)         /* , */ 
  {                           /* µ   */ 
    if(list[i]>max)           /* µ    */ 
    {                         /* '  µ -  */ 
      max=list[i];            /*  µ µ  */ 
      imax=i;                 /* µ  µ   */ 
    }                         /* µ µ ,   */ 
    else if(list[i]<min)      /* µ     */ 
    {                         /* µ µ  µ  */ 
      min=list[i];            /*  µ  ( ) - */
      imin=i;                 /* µ  µ  */ 
    }                         /*          */ 
  } 
  printf("\n  %d,  %d\n",max,imax); 
  printf("\n  %d,  %d\n",min,imin); 
}

2.  § 8.1.6 µ  µ  µ µ , .
 µ µ  µ

(bubble sort)  µ .
µ , µ µ  µ ,

 µ  µ
, .  µ

 µ , . . .
-1 . µ

 µ  µ
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. .

 " "  ( ).
µ  µ

, . -2 .
µ -1  µ

.
µµ µ  µ  µ

.

µµ  µ sortsel.c  § 8.1.6, µ
sort() :

/* sort() */ 
/* T µ  µ  µ  */ 
sort(int list[]) 
{
  int i,j,temp; 

  for(i=0;i<SIZE-1;i++) 
    for(j=0;j<SIZE-1-i;j++) 
      if(list[j]>list[j+1]) 
      { 
        temp=list[j]; 
        list[j]=list[j+1]; 
        list[j+1]=temp; 
      } 
}

3. µµ µ  µ
 µ  ( ).

µ µ ,  µ
 (serial) . µ
µ  µ . µ

µ  µ . . .  µ ,
,  µ /2 .

µµ µ :
/* serfound.c */ 
/*  */ 
#define SIZE 10 
main()
{
  int list[SIZE],pos=-1,i,num; 

  for(i=0;i<SIZE;i++) 

  { 
    printf("  %do : ",i); 
    scanf("%d",&list[i]); 
  } 
  printf("\n : "); 
  scanf("%d",&num); 
  pos=search(list,num); 
  if(pos<0) puts(" µ ");
  else printf("  %d ",pos);
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}

/* search() */ 
/*  */ 
search(int list[],int n) 
{
  int i=0,found=0,pos=-1; 

  while(i<SIZE && !found) 
  { 
    if(list[i]==n) 
    { 
      found=1; 
      pos=i; 
    } 
    else i++; 
  } 
  return(pos); 
}

µ µ ,
 µ µ  µ

 (binary) .  µ µ µ
 µ  µ . , µ

µ  (
µ <µ )  ( µ >µ ).

µ µ  µ
, . . .  µ µ

Log2N.
µ µµ , µ ,

µ µ :
/* search() */ 
/* µ µ  */ 
search(int list[],int n) 
{
  int left=0,right=SIZE-1,middle,found=0,i=-1; 

  while(left<=right && !found) 
  { 
    middle=(left+right)/2; 
    if(n==list[middle]) 
    { 
      i=middle; 
      found=1; 
    } 
    else 
    { 
      if(n>list[middle]) left=middle+1; 
      else right=middle-1; 
    } 
  } 
  return(i); 
}
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4. µ µ µ µ  µ .
µ  (merge) µ µ

µ µ
µ . µµ

 µ  (
list1[] list2[]), µ  µ  µ

µ
 ( list[]):

/* merge.c */ 
/* µ  */ 
#define SIZE1 5 
#define SIZE2 10 
#define SIZE  SIZE1+SIZE2 
main()
{
  int list1[SIZE1],list2[SIZE2],list[SIZE],i; 

  for(i=0;i<SIZE1;i++) 
  { 
    printf("  %do  1 : ",i); 
    scanf("%d",&list1[i]); 
  } 
  for(i=0;i<SIZE2;i++) 
  { 
    printf("  %do  2 : ",i); 
    scanf("%d",&list2[i]); 
  } 
  sort(list1,SIZE1); 
  sort(list2,SIZE2); 
  merge(list1,list2,list); 
  printf(" µ µ :\nlist1=");
  for(i=0;i<SIZE1;i++) printf("%d ",list1[i]); 
  printf("\nlist2="); 
  for(i=0;i<SIZE2;i++) printf("%d ",list2[i]); 
  printf("\nlist ="); 
  for(i=0;i<SIZE;i++) printf("%d ",list[i]); 
}

/* sort() */ 
/* µ  µ  µ  */ 
sort(int list[],int s) 
{
  int i,j,temp; 

  for(i=0;i<s-1;i++) 
    for(j=0;j<s-1-i;j++) 
      if(list[j]>list[j+1]) 
      { 
        temp=list[j]; 
        list[j]=list[j+1]; 
        list[j+1]=temp; 
      } 
}



104     H µµ µ  C 

/* merge() */ 
/* µ  */ 
merge(int list1[],int list2[],int list[]) 
{
  int i=0,j=0,k=0; 

  while(i<SIZE1 && j<SIZE2) /*      */ 
  {                         /*      */ 
    if(list1[i]<list2[j])   /*  */ 
    {                       /* list[] µ    */ 
      list[k]=list1[i]; 
      i++; 
      k++; 
    } 
    else 
    { 
      list[k]=list2[j]; 
      j++; 
      k++; 
    } 
  } 
  while(i<SIZE1)        /*  */ 
  {                     /*   */ 
    list[k]=list1[i];   /* list2[],  */ 
    i++;                /* µ     */ 
    k++;                /* list1[]  list[]           */ 
  } 
  while(j<SIZE2)        /*  */ 
  {                     /*   */ 
    list[k]=list2[j];   /* list1[],  */ 
    j++;                /* µ     */ 
    k++;                /* list2[]  list[]           */ 
  } 
}

5. µµ n ( n=10)
µ  µ µ .

.
µ µ ,

,  µ µ   (  = µ µ  - 
µ ).

/* statist1.c */ 
/* µ  µ µ µ  */ 
#define N 10 
main()
{
  int i; 
  float list[N],sum=0,aver; 

  for(i=0;i<N;i++) 
  { 
    printf(" µ : "); 
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    scanf("%f",&list[i]); 
    sum+=list[i]; 
  } 
  aver=sum/N; 
  printf("\nM  T µ =%9.5f\n",aver);
  puts("         list[i]   list[i]- µ ");
  for(i=0;i<N;i++) 
    printf("%16.4f%16.5f\n",list[i],list[i]-aver); 
}

6. µµ
µ µ

 µ µ .
/* ch_in_s.c */ 
/* µ µ  */ 
main()
{
  char str[81],ch; 
  int i=0,length; 

  printf("\n µ , :");
  scanf("%s %c",str,&ch); 
  length=strlen(str); 
  for(i=0;i<length;i++) 
    if(ch==str[i]) 
      i++; 
  printf("\n  \'%c\' µ  %d ",ch,i);
}

7. µµ
µ  ( ).

µ , µ :
 µ µµ

:
µµ µ

/* sreverse.c */ 
/* µ  µ  */ 
main()
{
  int length,i; 

  puts(" µ :");
  gets(str); 
  length=strlen(str); 
  for(i=length-1;i>=0;i--) 
    putch(str[i]); 
}
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8. µµ
µ  µ ,  µ

µµ . µ , µ :
 µ µµ

:
µ µµ

/* srevers1.c */ 
/* µ  µ  */ 
/* µµ                              */ 
main()
{
  char str[81]; 
  int length,i,j,begin=0,end=0; 

  puts(" µ :");
  gets(str); 
  length=strlen(str); 
  for(i=0;i<=length;i++) 
  { 
    if(str[i]!=' ' && str[i]!='\0') end++; 
    if(str[i]==' ' || str[i]=='\0') 
    { 
      for(j=end-1;j>=begin;j--) putch(str[j]); 
      putch(' '); 
      begin=end+1; 
      end++; 
    } 
  } 
}

8.4

1. µµ
 4x4  µ

,  ( µµ ,
).

2. µµ µ
 3x3 µ

.

3. µµ
 4x3 µ .

 µ µ ,
 µ .
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4. µµ
µ  4x3 .

, µµ
µµ . µµ µ

µµ .

5. µµ
 µ  10 

µ . µ
µ ,

µ
.

6. µ p, µ
:

main()
{
  int p[31],i=0; 

  p[0]=0; 
  while(i<15) 
  { 
    p[30-i]=p[0]-1; 
    i++; 
    p[i]=p[31-i]+1 
  } 
}

7. µµ µ
a, :

int a[20][20]; 
µ  µ :

a[i][j]=1, µ i+j
a[i][j]=-1, µ i+j .

µµ a.

8. µµ . µ
p, µ :

#define N 10 
main();
{
  int p[N],x,i; 

  puts("  x= "); 
  scanf("%d",&x); 
  p[0]=x; 
  for(i=1;i<N;i++) p[i]=p[i-1]*x; 
}
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9. a :
int a[20][20]; 

µ µ µµ  µ ,
 " "

.

10. µµ , n (n=10)
µ  µ µ :

n
a...aa

x n21
_

:

n
)xa(...)xa()xa(

s
2

_

n
2

_

2
2

_

1

11. µµ :
#define SIZE 10 
main()
{
  int i,s=0,a[SIZE]; 

  for(i=0;i<SIZE;i++) a[i]=i+1; 
  for(i=0;i<SIZE;i++) s+=a[i]*a[i]; 
  printf("\n%d",s); 
  getch(); 
}

12. µµ µ  µ
 µ  µ . µ

 ASCII. 

13. µµ µ
µ  ( ). µ µ

, . .  "radar" 
 " ".
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 9
,

µ  µ µµ  C 
µ . , µ

µ µµ µ
.

µ µ µ µ ,
µ  8. µ .

9.1

µµ , µ  µ - µ
µ µ  µ µ .

µ µ  µ - µ µ ,
µ µ .

 C µµ , ,
µ , µ µ .

µ µ  (enumerations) µ .  µ
 µ µ , :

enum _ _ µ { _ µ };

_ µ µ  µ µ
_ _ µ .

µ µ , :
enum colour{red, green, yellow}; 

, µ  µ  µ µ colour
µ {red,green,yellow}.  µ µ µ

µ , µ  µ µ
µ :

enum colour{red, green, yellow} a,b,c; 
 µ µ µ µ :

enum colour a,b,c; 
 µ µ  µ µ

_ µ . µ  µ c ,
:

c=green;
if(c==red) printf(" \n");

, µ :
c=blue;
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, µ blue µ
enum colour.

 µ  C µ _ µ
µ . µ ,

µ . µ , µ red 0,
green 1 yellow 2. µ  µ

µ µµ , µ
µ :

enum colour{red=10, green=20, yellow=30}; 
µ µ µ ,  µ

µ µ
µ µ , µ  µ .

µ µ 50 green:
enum colour{red, green=50, yellow}; 

, µ :
red 1, green 50 yellow 51.

µ _ µ  µ µ
µ  C µ , µ  µ µ

µ µ µ _ µ
µ µ µ . µ µ

µµ :
/* enums1.c */ 
/* µ  */ 
main()
{
  enum colour {red,green,yellow}; /* µ      */ 
  enum colour a,b,c;              /*  µ  */
  int i; 

  a=red; b=green; c=yellow; 
  i=a+b; 
  printf("%d\n",i); 
  if(a<c) 
    printf(" µ  red  µ µ  yellow\n"); 
}

µµ ,  ( ;):
1

µ  red  µ µ  yellow 

µ  µ µ µ  µ
µ '

µ _ µ . , µ
µ µ µ :

enum day{kyr,dey,tri,tet,pem,par,sab}; 
enum day d; 
d=kyr;

, , :
printf("%s",d);
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µ  µ d, kyr, µ
 ( µ 0).

:
printf("%d",d);

µ 0.

µ µ
µ  µ µ , µ ,

µ µ if switch.
µ µ µ

µ µ µ  µ
 µ d, µ :

switch(d)
{
  case kyr: printf(" ");   break; 
  case dey: printf(" ");   break; 
  case tri: printf(" ");     break; 
  case tet: printf(" ");   break; 
  case pem: printf(" µ ");    break; 
  case par: printf(" "); break; 
  case sab: printf(" ");   break; 
}

9.2

µ  8, 
. µ µ µ µ µ  µ

µ ' , , µ
µ , . '

C µ µ µ µ µ µ  (structure). 
 µ µµ µ ,  Pascal, µ
µ  (records). 

µ µ µ
µ µ  µ . ,

:

µ µ

µ

. . .
' µ µ  (member) µ .

 µ  µ  µ µ ,
µ µ , . . .
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9.2.1

 µ µ :

struct _ _ µ
{

_µ 1 _µ 1;
_µ 2 _µ 2;

                  ... 
_µ n _µ n;

};

µ µ struct µ ,  µ
µ . _ _ µ

µ  (structure tag). µ µ
µ µ

µ .

 µ µ  µ
.  µ µ , µ

 µ  µ  µ  µ
µ .

µ µ :
struct date 
{
  int day;           /* µ  */ 
  char mon_name[13]; /* µ  */ 
  int year;          /*   */ 
};

µ µ  µ µ
 µ µ µ  µ : 10 µ  1996.

struct . µ
 µ , µ  µ  µ ,

µ  µ . , :
struct date 
{
  int day;           /* µ  */ 
  char mon_name[13]; /* µ  */ 
  int year;          /*   */ 
} a,b,c; 

µ  µ :
int a,b,c; 
µ µ a, b, c
µ µ µ , µ  µ µ

' .

µ  µ , µ
 µ µ , . µ  µ  µ
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. .

, µ µ µ . µ , µ
µ date, :

struct date d1; 
 µ  µ d1 struct date

 µ .

9.2.2

µ µ µ  µ  µ µ µ -
 '.', , :

_ µ . _µ

:
d1.year=1996;

 µ year d1 µ 1996.

µµ µ µ person
µ : name salary. µ  µ , person1
person2, µ µ
µ . µ µ

µ µ µ  µ
 µ  µ .

/* struct1.c */ 
/* µ  */ 
#include <stdlib.h>   /*  atof() */ 
main()
{
  struct person       /* µ  */ 
  { 
    char name[40]; 
    float salary; 
  }; 
  struct person person1,person2; /*  µ  */ 
  char numstr[10]; 

  printf(" µ  1 : "); gets(person1.name); 
  printf("  µ  1 : "); gets(numstr); 
  person1.salary=atof(numstr); 
  printf(" µ  2 : "); gets(person2.name); 
  printf("  µ  2 : "); gets(numstr); 
  person2.salary=atof(numstr); 
  clrscr(); 
  printf("1 : %s : %f \n",person1.name,person1.salary);
  printf("2 : %s : %f \n",person2.name,person2.salary);
  if(person1.salary>person2.salary) 
    printf(" µ  1 \n");
  else if(person2.salary>person1.salary) 
    printf(" µ  2 \n");
  else printf("  µ \n");
}
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µµ µ gets()
atof()  µ  ( µ µ )

. atof() (ASCII to float) µ
µ  µ µ .
µ µ .

µ ,  µ . :
x=atof("1.23");

x ( float) µ 1.23.

atoi() (ASCII to integer)  µ
µ µ , µ .
µ µ .

- stdlib.h.

µ µ gets() atof()
scanf() µ float,  µ µ

scanf(). µ scanf() µ
 ENTER, 

 buffer µ ,
µµ .  µ scanf()  µ gets(),  buffer 

µµ , , µ
µ . scanf()  µ  µ

,  bytes 
µ µ µµ  µ .

gets() µ µ µ
gets() atoi() atof() µ .

µ µ  µ  Turbo C  µ
 C  K&R. ,

µ  µ  µ µ  µ  µ
µ , µ  µ .  Turbo C 

. d1 d2 µ , µ
µ :

d1=d2;
µ  µ µ d1 µ  µ

d2.

9.2.3

µ  µ  µ µ . µ ,
µ µ ,  µ µ

µ , µ µ
µ :

struct name 
{
  char fname[10];    /* µ    */ 
  char lname[20];    /* µ  */ 
};
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struct date 
{
  int day;           /* µ  */ 
  char mon_name[13]; /* µ  */ 
  int year;          /*   */ 
};

struct address 
{
  char street[15];   /*     */ 
  int number;        /* µ  */ 
};

struct person 
{
  struct name persname; /* µ µ        */ 
  struct date birth;    /* µ µ  */ 
  struct address house; /*            */ 
};

struct person fred; 
:

fred.birth.year=1966;
 µ fred, µ  1966. 

9.2.4

 µ ,
µ µ  µ µ .  µ

µ  µ µ , µ  µ'
µ .  µ µ =

 µ  µ µ , µ . µ
 µ  µ . . .

:
struct date d1={28," ",1989};

µ  µ d1 struct date
µ  § 9.2.1. 

9.2.5

 µ µ  µ µ  µ  µ , µ
 µ µ  µ µ µ  µ  µ µ µ

µ  µ  ( µ ).

µ µ µµ struct1.c  § 9.2.2 
µ µ µ

, µ  µ  µ
µ .
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/* struct2.c */ 
/* µ µ  */ 
#include <stdlib.h>   /*  atof() */ 
struct person 
{
  char name[40]; 
  float salary; 
};
struct person newname(int); 
void list(struct person,struct person); 
void maxim(float,float); 
main()
{
  struct person person1,person2; 

  clrscr(); 
  person1=newname(1); 
  person2=newname(2); 
  list(person1,person2); 
  maxim(person1.salary,person2.salary); 
}

/* newname */ 
/*  */ 
struct person newname(int x) 
{
  char numstr[10]; 
  struct person p; 

  printf(" µ  %d : ",x); gets(p.name); 
  printf("  µ  %d : ",x); gets(numstr); 
  p.salary=atof(numstr); 
  return(p); 
}

/* list() */ 
/*  */ 
void list(struct person p1,struct person p2) 
{
  clrscr(); 
  printf("1 : %s : %f \n",p1.name,p1.salary);
  printf("2 : %s : %f \n",p2.name,p2.salary);
}

/* maxim() */ 
/*  µ  µ  */ 
void maxim(float p1s,float p2s) 
{
  if(p1s>p2s) 
    printf(" µ  1 \n");
  else if(p2s>p1s) 
    printf(" µ  2 \n");
  else printf("  µ \n");
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}

9.2.6

 µ µ  µ µ µ ,
µ  µ µ . µ  µ

 µ - .

µµ µ  25 
µ . µ person.

µ , µ  µ  menu 
:

/* arstr.c */ 
/* µ  */ 
#include <stdlib.h> 
struct person 
{
  char name[40]; 
  float salary; 
};
struct person array[25]; 
int n=0; 
main()
{
  char select; 

  do 
  { 
    clrscr(); 
    puts("1. ");
    puts("2. µ ");
    puts("3. ");
    printf(" : "); select=getche(); 
    switch(select) 
    { 
      case '1': newname(); break; 
      case '2': list();    break; 
    } 
  } 
  while(select!='3'); 
}

/* newname */ 
/*  */ 
newname()
{
  char numstr[10]; 
  float temp; 
  clrscr(); 
  printf(" µ  %d : ",n+1); 
  gets(array[n].name); 
  printf("  µ  %d : ",n+1); 
  gets(numstr); 
  array[n++].salary=atof(numstr); 
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}

/* list() */ 
/*  */ 
list()
{
  int i; 

  clrscr(); 
  if(n<1) printf(" ");
  for(i=0;i<n;i++) 
    printf("%d %s %f\n",i+1,array[i].name,array[i].salary); 
  getch(); 
}

9.3

 µ  µ µ µ  µ µ / .
µ  µ µ

, µ µ ' µ
. µ  µ µ µ

µ  µ ,  µ
µ .  µ µ

 (unions).  µ µ µ
(variant records)  Pascal. 

 µ  µ
µ :

union _ _
{

_µ 1 _µ 1;
_µ 2 _µ 2;

                  ... 
_µ n _µ n;

};

 µ  µ
µ .  µ  µ  µ
µ .

 µ µ µ  µ  µ ,
 µ  µ .

µµ µ
µ  µ  µ .  µ

 µ , µ .

µ µ  (intfloat)  µ
µ  (x). µ µµ  µ  (unary) 

sizeof µ µ  µ  µ ,
µ  bytes µ  µ

.
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/* union.c */ 
/*  */ 
main()
{
  union intfl         /* µ  */ 
  { 
    int intnum; 
    float floatnum; 
  }; 
  union intflo x;     /*  µ  */ 

  printf("Bytes µ : %d\n",sizeof(union intflo)); 
  x.intnum=321; 
  printf("x.intnum=%d\n",x.intnum); 
  x.floatnum=123.456; 
  printf("x.floatnum=%.3f\n",x.floatnum); 
}

µµ :
Bytes µ : 4
x.intnum=321
x.floatnum=123.456

 µ µ µ ,
µ  µ  4 bytes.  µ

 µ , .

9.4 typedef
 C µ µ µ

µ , µ typedef.
typedef  µ :

typedef _ _ _ ;

µ typedef, µ µ µ
, µ µ  ( µ )

. typedef µ
µµ µ  µ  µ

µ .

µ , µ µ  µ
unsigned char (  4.1)  µ

µ BYTE:
typedef unsigned char BYTE; 

 µ µ µ  µ unsigned char
:

BYTE b1,b2; 
:

unsigned char b1,b2; 
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µµ µµ enums1.c  § 9.1. 
µ  µ µ µ enum colour COLOURS,

 µ :

/* enums1.c */ 
/* µ  typedef */ 
main()
{
  enum colour {red,green,yellow}; /* µ  enum colour       */ 
  typedef enum colour COLOURS;    /* µ
                                     enum colour  COLOURS          */ 
  COLOURS a,b,c;                  /*  µ  COLOURS */ 
  int i; 

  a=red; b=green; c=yellow; 
  i=a+b; 
  printf("%d\n",i); 
  if(a<c) 
    printf(" µ  red  µ µ  yellow\n"); 
}

9.5

1. µµ
µ µ µ

µ  µ µ .
µ µ  500 

µ µ
.

/* enums2.c */ 
/* µ µ  µ µ  */ 
#define BONUS 500 
main()
{
  typedef enum day {dey,tri,tet,pem,par,sab,kyr} DAYS; 
  DAYS workday; 
  float hour_salary,hours,salary=0.0,bonus=0.0; 

  printf(" µ : "); 
  scanf("%f",&hour_salary); 
  printf(" , \n");
  for(workday=dey;workday<=kyr;workday++) 
  { 
    switch(workday) 
    { 
      case dey: printf("   : "); scanf("%f",&hours); break; 
      case tri: printf("     : "); scanf("%f",&hours); break; 
      case tet: printf("   : "); scanf("%f",&hours); break; 
      case pem: printf(" µ    : "); scanf("%f",&hours); break; 
      case par: printf(" : "); scanf("%f",&hours); break; 
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      case sab: printf("   : "); scanf("%f",&hours);
                                       hours*=1.5;         break; 
      case kyr: printf("   : "); scanf("%f",&hours);
                                       hours*=2;           break; 
    } 
    bonus =bonus+hours*BONUS; 
    salary=salary+hours*hour_salary; 
  } 
  salary=salary+bonus; 
  printf(" µ  µ  %6.2f", salary); 
}

2. µµ  µ  menu 
:

)  µ µ
( µ µ , , µ )  50 µ .

)  µ  µ
µ µ .

) µ  µ , µ
µ  (  µ  µ ).

)  µ  µ
.

/* struct.c */ 
/* µ  */ 
#define LIM 50 
#include <stdlib.h> 
#include <stdio.h> 
struct person        /* µ µ  */ 
{
  char name[40]; 
  char sex; 
  float score; 
};
typedef struct person STUDENT; 
STUDENT array[LIM];  /* µ  */ 
int n=0;             /*  n µ  µ

 */ 

main()
{
  char select, student[40]; 

  do 
  { 
    clrscr(); 
    puts("1.  µ ");
    puts("2.  µ ");
    puts("3. µ  µ  µ µ ");
    puts("4. µ  µ ");
    puts("5. ");
    printf(" : "); 
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    select=getche(); 
    switch(select) 
    { 
      case '1': clrscr(); 
                puts(" ");
                newname(); 
                break; 
      case '2': clrscr(); 
                puts(" ");
                if(n<1) puts(" ");
                else 
                { 
                  printf(" µ µ : "); 
                  gets(student); 
                  search(student); 
                } 
                getch(); 
                break; 
      case '3': clrscr(); 
                puts(" ");
                sort(); 
                puts(" µ ");
                getch(); 
                break; 
      case '4': clrscr(); 
                puts(" ");
                list(); 
                getch(); 
                break; 
    } 
  } 
  while(select!='5'); 
}

/* newname */ 
/*  µ  */ 
newname()
{
  char numstr[81]; 

  if(n<LIM) 
  { 
    printf(" µ  %d  µ : ",n+1); 
    gets(array[n].name); 
    printf("  ( / )  %d  µ : ",n+1); 
    array[n].sex=getche(); 
    getch(); 
    printf("\n µ  %d  µ : ",n+1); 
    gets(numstr); 
    array[n].score=atof(numstr); 
    n++; 
  } 
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  else 
  { 
    puts(" ");
    getch(); 
  } 
}

/* search */ 
/*  µ  */ 
search(char str[]) 
{
  int found=0,i=0; 
  if(n<1) puts(" ");
  else 
  { 
    while(i<n && !found) 
    { 
      if(strcmp(array[i].name,str)==0) found=1; 
      else i++; 
    } 
    if(found) 
    { 
      puts("  µ ");
      printf("%s %c %0.2f",array[i].name,array[i].sex,array[i].score); 
    } 
    else puts("  µ ");
  } 
}

/* sort */ 
/* µ  µ  µ  µ  */ 
sort()
{
  int i,j,k,min; 
  STUDENT temp; 

  for(i=0;i<n-1;i++) 
  { 
    min=i; 
    for(j=i+1;j<n;j++) 
      if(array[j].score<array[min].score) min=j; 
    if(i!=min) 
    { 
      temp=array[i]; 
      array[i]=array[min]; 
      array[min]=temp; 
    } 
  } 
}
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/* list() */ 
/*  µ  */ 
list()
{
  int i; 

  if(n<1) printf(" ");
  for(i=0;i<n;i++) 
    printf("%d %s %c %0.2f\n",i+1,array[i].name,array[i].sex, 
            array[i].score); 
}

3. µ µ µ : ,
, .

,  µ ,
 µ  µ

.
µµ :

) µµ  ( ),  ( ),
( ), R ( ) µ µ

µ
)  µ µ µ .

/* union1.c */ 
/* µ µ µ µ  */ 
#include <math.h> 
struct two 
{
  float a,b; 
};
struct three 
{
  float a,b,c; 
};
union values 
{
  float r; 
  struct two   twod; 
  struct three thrd; 
};
main()
{
  union values s; 
  char c; 
  printf(" \n  T\n  O\n  R\n 

: "); 
  scanf("%c",&c); 
  switch(c) 
  { 
    case 'K' : printf(" : "); 
               scanf("%f",&s.r); 
               printf(" µ =%f",2*M_PI*s.r);
               break; 



µ , µ 125

. .

    case 'T' : printf("  µ : "); 
               scanf("%f",&s.r); 
               printf(" µ =%f",4*s.r);
               break; 
    case 'O' : printf("  µ : "); 
               scanf("%f %f",&s.twod.a,&s.twod.b); 
               printf(" µ =%f",2*(s.twod.a+s.twod.b));
               break; 
    case 'R' : printf("  µ : "); 
               scanf("%f %f %f",&s.thrd.a,&s.thrd.b,&s.thrd.c); 
               printf(" µ =%f",s.thrd.a+s.thrd.b+s.thrd.c);
               break; 
  } 
}

9.6

1. µ  µ  µ : , , µ , µ µ
µ µ . µµ µ

µ : µ µ µ
µ µ µ µ

.

2. µµ µ  ( . . 10) 
' ,

µ  µ . , µ  µ
µ , µµ µ

.

3. µ µ
µ µ  (a+ib).

µ  µ µ
µ , ,

µ , µ
 µ :

)db(i)ca()idc()iba(
)db(i)ca()idc()iba(

)bcad(i)bdac()idc(*)iba(

0dc
dc
adbc

i
dc
bdac

idc
iba 22

2222

)a/b(tanbap)nsinin(cosp)iba( 122nn

4. µ P1(x1,y1)
P2(x2,y2) :

)xx/()yy(m)xx(myy 121211

 ( x1=x2 Ox : x=x1).
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 µ µµ µ µ P1 P2 :
2

12
2

12 )yy()xx(L

µµ
µ µµ µ µ µ P1 P2 , 

µ .

5.  µ
µ .  µ

µ :
sinrycosrx ,

 µ , :

0x)x/y(tanyxr 122

µ ' µµ
µ µ

 ( : , P: )  µ
.
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 10

 (pointer)  µ  µ  µ  µ µ .
,  µ µ  µ

 µ .  µ  µ  µ
µ , µ  µ .

µ µµ µ . µ
' :

 µ µ  µ .

 µ µ .

µ .

µ µ µ , µ
.

µ µ  µ µ .

µ , µ µ
µµ µ .  8, 

µ µ µ ,
µ µ .

µ  µ .  µ ,
µ  µ  µ µ µ

.

10.1

 µ , µ  µ
µ .  µ  µ  µ

:

* ;

µ .
µ µ  2 bytes µ µ .

µ :
int *px, *py; 

µ  2 bytes  µ
µ  µ '  2 bytes µ px.

µ  2 bytes  µ
' µ py.
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10.2

 C µ  µ , & *.
&  µ  (unary) 

, µ
µ . µ :

px=&i;
( µ  µ i )

px ( )
 µ i. px " " i, µ  10.1. 

pointerpx i int

µ  10.1:

, *,  µ µ µ
&. µµ  (indirection 

dereference) µ  µ  µ , µ
 µ . µ :

j=*px;
 µ j ( µ )

µ  µ px, µ i.

,  C, µ µ
. µ * &  µ

µ  µ  µ , µ
, (  4.5). * µ

µ :
int *ptr; 

:
*ptr=3;
µ µ µ ' µ . *

µ  µ  µ µ "µ
...", µ " µ  µ

...".

, µ µµ
µ  µ µ  10.2: 

main()
{
  int x,y,*pint;      /* µ  x,y 

 pint*/ 
  char str[7],*pchar; /* µ  str 

 pchar*/ 
/* µ  10.2  */ 
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  x=3;       /* µ  x µ  3*/ 
  pint=&x;   /* µ  pint  x*/ 

/* µ  10.2  */ 

  y=*pint;   /*  y µ  µ µ
 pint*/ 

/* µ  10.2  */ 

  *pint=10;  /*  µ  pint,  x, 
µ  10*/ 

/* µ  10.2  */ 

  *pint+=20; /*  20  µ  pint*/ 
  pchar=str; /*o pchar  str*/ 

/* µ  10.2  */ 

  strcpy(str," "); /*  str µ  " "*/
  puts(str);          /* */

/* µ  10.2  */ 

  printf("%p",pint);  /* µ  pint, 
 x µ  x*/ 

  printf("\n%d",x);   /* µ  x,  30*/ 
}

10.3  - 

µ ,
µ  C. 

µ  µ  - .

10.3.1

 µ  µ , µ µ µ µ
, µ  µ , . .:

int x,*p1,*p2; 
p1=&x; /*  p1  x */ 
p2=p1; /*  p2  p1 */ 
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111
112

x

y

pint

str

pchar
?

?

?

?

?

?
?

?
?

?

?

?

?

?

?

x

y

pint

str

pchar

100
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104
105
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109
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111
112
113
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100
101
102
103
104
105
106
107
108
109
110
111
112

?

?

?

?
?

?

?

?

?

?

?

3

100

x

y

pint

str

pchar
?

?

?
?

?

?

?

?

?

3

100

3

(·) (‚) („)

x

y

pint

str

pchar
?

?

?
?

?

?

?

?

?

100

3

10 x

y

pint

str

pchar

?

?
?

?

?

?
?

100

3

30

106

\0

x

y

pint

str

pchar

?
?

100

3

30

106

(‰) (Â) (ÛÙ)

100

102
103
104
105
106

108
109

101

107

110
111
112
113
114

µ  10.2:  µ µ µµ

10.3.2

µ ,
µ µ µ  µ' .
µ  (++, --),  (+, -).

µ µ µ , µ
ptr  µ µ  1000. :
ptr++;

µ ptr  1001  1002 !. ptr
µ  µ  µ , µ µ

µ  2 bytes µ µ , µ ptr
 µ  2. µ  µ  µ
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 µ . µ µ µ
.  µ :

ptr+=9;
µ ptr  1018. 

, , ptr i , :
ptr ± i 

µ  µ :
(char*)ptr ± sizeof(*ptr)*i 

: µ - -  (1 byte) 
i  µ  (  bytes)  µ ptr.

µ µ  µ , µ .
,  µ ,

µ µ  µ  µ µ .

10.3.3

µ µ µ
 4.3. µ , µ , ptr1

ptr2, :
if(ptr1<ptr2)
  printf("  ptr1 µ

 ptr2"); 
µ ,

µ  µ µ  RAM /  µ . µµ
µ  µ µ ' µ

µ µ  byte  µ µ
 µ . µµ µ  µ

 µ  23 µµ  ( µµ µ µ  8 bytes), 
µ µ ,

'x' µµ µ , .

µµ µ µ µ far,

µ µ  µ µ  (segment) .

/* dispmem.c */ 
/* µ  µ µ ,

 */ 
main()
{
  unsigned long int start; 

  printf(" : "); 
  scanf("%U",&start); 
  dump(start); 
}
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dump(unsigned long int st) 
{
  char far *p; 
  int c,l; 
  char ch; 

  p=(char far *) st; 
  do 
  { 
    for(l=1;l<24;l++) 
    { 
      for(c=1;c<=8;c++,p++) 
        printf("%5x",*p); 
      printf("\n"); 
    } 
    ch=getch(); 
  } 
  while(ch!='x'); /* x µ µ  */ 
}

10.4

µ  7 µ  µ  µ µ
µ , µ µ
µ  ( ' : call by value). 

 µ µ µ µ  µ
µ  µ µ .

µ µ  µ µ  µ
,  µ µ  µ

µ  (  µ µ
) µ µ .  µ

, µ µ ,  µ
µ µµ  µ

µ . µ  µ
 µ  µ µ .

µµ µ  µ , swap(),
µ µ  µ

µ µ :
/* swap.c */ 
/*  */ 
main()
{
  int x,y; 

  scanf("%d %d",&x,&y); 
  swap(&x,&y);          /* µ µ

 x,y     */ 
  printf("x=%d, y=%d\n",x,y); 
}
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/* swap() */ 
/* µ  µ  */ 
swap(int *px, int *py) 
{
  int temp; 
  temp=*px; 
  *px=*py; 
  *py=temp; 
}

10.5

 C  µ  µ .
µ  8, µ

µ  ( ) µ
 (pointer). :

int a[10]; 
µ a µ ,  10, µ

int. , µ :

a µ  µ &a[0]
*a µ  µ a[0]
a+1 µ  µ &a[1]
a+n µ  µ &a[n] ( n: )
a[n] µ  µ *(a+n) ( n: )

, µµ
: µ . µ

µ  µ  µ -
 (subscript) µ

 (pointer): 
/* array.c */ 
/* µ  */ 
main()
{
  static int nums[]={10,13,8,7,15}; 
  int i; 
  for(i=0;i<5;i++) printf("%d ",nums[i]); 
}

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

/* parray.c */ 
/* µ , µ  (pointers) */ 
main()
{
  static int nums[]={10,13,8,7,15}; 
  int i; 
  for(i=0;i<5;i++) printf("%d ",*(nums+i)); 
}
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10.6

µ , µ ,
 µ , µ  µ
 µ . µ µ

.

µ  § 8.2 µ µ
, . . :

static char message[]="string"; 
µ  µ µ message

µ .

µ µ µ ,
 µ µ µ µ µ µ

:
char *message="string"; 

 µ µ µ '
µµ , µ :

puts(message);
µ string. µ

µ  µ .  µ  µ µ
 µ  (  7 bytes) 

µ µ  '\0'. ,
µ µ , message.

 µ ,  µ , µ
 µ µ ,  µ µ

message . µ  10.3 .

µ µ  µ  µ message
,  µ  µ .  µ

µ , message  µ µ . µ :
puts(++message);

µ
µ : tring.

 µ , µ
µ , µ .

 § 8.2.1 µ  µ µ .
µ µ ,  µ µ

µ  µ  µ .

, µ , strlen()  µ
µ  µ :
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int strlen(char *s) 
{
  int i=0; 
  while(*s++) i++; /* µ

µ µ ... */ 
  return(i); 
}

¢ ¢

¢+1

¢+2

¢+3

¢+4

¢+5

¢+6

s
t
r
i
n
g
\0

char  *message="string";
Á message ÂflÌ·È ÏÂÙ·‚ÎÁÙfi ‰ÂflÍÙÁ

message

static char message[ ]="string";
Á message ÂflÌ·È ÛÙ·ËÂÒ‹ ‰ÂflÍÙÁ

¢

¢+1

¢+2

¢+3

¢+4

¢+5

¢+6

s
t
r
i
n
g
\0

message

µ  10.3: µ

strcpy() µ ,  µ
:

void strcpy(char *s1,char *s2) 
{
  while(*s1++=*s2++); 
}

strcat()  µ :
void strcat(char *s1,char *s2) 
{
  while(*s1) s1++;   /* µ  s1 */ 
  while(*s1++=*s2++); 
}

strcmp():
int strcmp(char *s1,char *s2) 
{
  for( ;*s1==*s2;s1++,s2++) 
    if(*s1=='\0') return(0); 
  return(*s1-*s2); 
}
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µ  C  µ µ
strchr() - string.h.

 µ strchr(s,c)
µ c µ µ s.
, µ NULL,

- stdio.h.

µµ µ strchr(),
 µ

. ,
 µ .

µ :
/* search.c */ 
/* µ  */ 
#include <string.h> /*  strchr() */ 
#include <stdio.h>  /*  NULL     */ 
main()
{
  char ch, line[81], *ptr; 

  puts("\n  µ "); gets(line); 
  puts(" ");
  ch=getche(); 
  ptr=strchr(line,ch); 
  if(ptr!=NULL) 
  { 
    printf("\n  %p",line); 
    printf("\n µ  %p",ptr); 
    printf("\n  %d",ptr-line); 
  } 
  else puts("\n ");
}

10.7

 µ , µ
 µ . . .  10 

, :
int *ar[10]; 

µ  µ  µ  µ µ var
, µ :

ar[2]=&var;
µ µ var µ :

*ar[2]

µ
µ . , µ

µ ' µ :
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static char name[5][8]={" ",
                        " ",
                        " ",
                        " ",
                        " "};

' ' µ  µ µ '
µ  5 µµ  8 , µ  10.4 .  µ µ

µ µ ' µ ,
:

static char *name[]={" ",
                     " ",
                     " ",
                     " ",
                     " "};

' ' µ µ  µ µ ,
µ µ µ .

µ µ ' µ , µ
10.4 .

name[0]

name[1]

name[3]
name[2]

name[4]

—flÌ·Í·Ú ‰ÂÈÍÙ˛Ì ÛÂ ·Îˆ·ÒÈËÏÁÙÈÍ‹

1000

1006

1014

1018

1022

\0

\0

\0

\0

\0 1026

1000

1006

1014

1018

1022

(‚)

1000

1008

1016

1024

1032

name[0]

name[1]

name[3]
name[2]

name[4]

\0

0 1 2 3 4 5 6 7

\0

\0

\0

\0

1039

—flÌ·Í·Ú ·Îˆ·ÒÈËÏÁÙÈÍ˛Ì

(·)

µ  10.4: µ µ

µ µ  10.4, µ
µ µ  µ µ .
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µ µ µ
µ  µ µ .

µ  µ µ µ
, µ µ .

 § 8.1.6 µ µµ µ  (sortsel.c)
µ µ . µ µ

µ µ µ µ . µ
 µ µ µ  µ ,

µ µ µ , µ  10.5. 

/* sortstr.c */ 
/* µ µ  */ 
#define MAXNUM 30 
#define MAXLEN 81 
main()
{
  char name[MAXNUM][MAXLEN];  /* µ  */ 
  char *ptr[MAXNUM];          /* µ  */ 
  int count=0; 

  while(count<MAXNUM) 
  { 
    printf("%do µ : ",count+1); 
    gets(name[count]); 
    if(strlen(name[count])==0) break; /* µ */
    ptr[count++]=name[count];         /* µ          */ 
  } 
  sort(ptr,count); 
  display(ptr,count); 
}

/* sort() */ 
/* µ  µ  µ  */ 
sort(char *p[],int c) 
{
  int i,j,min; 
  char *temp; 

  for(i=0;i<c-1;i++) 
  { 
    min=i; 
    for(j=i+1;j<c;j++) 
      if(strcmp(p[min],p[j])>0) min=j; 
    if(i!=min) 
    { 
      temp=p[i]; 
      p[i]=p[min]; 
      p[min]=temp; 
     } 
  } 
}
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/* display() */ 
/* µ µ µ µ  */ 
display(char *p[],int c) 
{
  int i; 
  for(i=0;i<c;i++)printf("\n%do µ : %s",i+1,p[i]); 
}

\0

\0
\0

\0
\0

œÈ ‰ÂflÍÙÂÚ ðÒÈÌ ÙÁÌ Ù·ÓÈÌ¸ÏÁÛÁ

œÈ ‰ÂflÍÙÂÚ ÏÂÙ‹ ÙÁÌ Ù·ÓÈÌ¸ÏÁÛÁ

\0

ò \0
\0

\0
\0

µ  10.5: µ µ

µµ µ µ :
ptr[count++]=name[count];

, µ name µ µ  µ -
 (subscript) . µ

name[count], name ;

µ µ  µ µ µ
µ  µ . '

char name[MAXNUM][MAXLEN]; 
µ µ  µ  µ MAXNUM ,

 µ , µ
MAXLEN. , µ name µ  µ -

 (subscript) n, µ n+1
µ , n+1
µ .

 C µ µ ,
µ  µ  µ µ  C, 
µµ  " ".

µ  µ µ µ  µ
(pointer) . :
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int table[L][C]; /*  µ  L µµ  C  */ 
µ i µµ j

µ :
table[i][j]   (1)

µ table µ µ :  µ
 µ L , '  µ

µ C :
 table[L]; 

: int list[C] 
µ  µ  (pointer) i table,

µ , µ  § 10.5: 
*(table+i)

µ i table  µ µ
µ , :
µ ==*(table+i). µ j

µ : *( µ +j), :
*(*(table+i)+j) (2)

µ table[i][j].  (1)  (2) 
µ :

table[i][j]==*(*(table+i)+j)

µ  µ :  µ
 µ' ' . , µ

µ :

(i) : table[i][j]

(ii)  (pointer): *(*(table+i)+j)

10.8

main()  µ  µ µ .
µ µ main() µ
µµ  µ , µ .

, µ µ µ µµ  µ
, µ µ µ

µµ , µ  µ , µ µ
µ µ main(). µ µ µµ

.

main() µ , µ
µ :

argc (  arguments counter - µ µ )
' µ µ

µµ . µ  1, 
µ µµ µ .
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argv (  arguments vector - µ µ )
µ µµ ,
µ , µ µ .

, µ
µµ :

/* name.c */ 
/* µ µµ  */ 
main(int argc,char *argv[]) 
{
  if(argc!=2) puts(" µ ");
  else printf("  %s",argv[1]); 
}

µ µµ ,  µ µ , µ
µ µ ,

µ µ  µ , . .
name

µ µ :

µ µ µµ , µ
µ µµ

DOS. µµ system() (
- stdlib.h) µ

µ  µ , ,
DOS (  COMMAND.COM). 
/* comline.c */ 
/*  DOS 

µµ  */ 
#include <stdlib.h> 
main(int argc, char *argv[]) 
{
  int i; 

  if(argc<2) puts(" µ ");
  else for(i=1;i<argc;i++) system(argv[i]); 
}

µ µ µ , µ
µ  DOS, µµ ,

 VER, CHKDSK  DIR  DOS µ :
comline ver chkdsk dir 

10.9

 C µ ,
µ .  µ

µ :

struct _ _ µ * ;
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. µ
µ . µ , µ

:
struct date 
{
  int day; 
  char mon_name[13]; 
  int year; 
};
struct date d1; 

:
struct date *ptr; 

 µ µ ptr µ struct date. :
ptr=&d1;

ptr  µ µ d1.
µ  µ year  µ d1 µ µ µ :

d1.year
µ ,

(*ptr).year
.

 µ * (
 4.5).  µ µ , µ

 µ year :
ptr->year

µ µ ->, - .

10.10

1. µ
µ  µ  µ

µ , µ  µ µ
.

/* sort() */ 
/* µ µ  µ  */ 
sort(int *a,int *b,int *c) 
{
  int max,mid,min; 

  if(*a>*b) 
    if(*b>*c) 
      { max=*a; mid=*b; min=*c; } 
    else 
      if(*a>*c) 
        { max=*a; mid=*c; min=*b; } 
      else 
        { max=*c; mid=*a; min=*b; } 
  else 
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    if(*b>*c) 
      if(*a>*c) 
        { max=*b; mid=*a; min=*c; } 
      else 
        { max=*b; mid=*c; min=*a; } 
    else 
      { max=*c; mid=*b; min=*a; } 
  *a=max; *b=mid; *c=min; 
}

µµ , :
main()
{
  int x,y,z; 

  scanf("%d %d %d",&x,&y,&z); 
  sort(&x,&y,&z); 
  printf("%d %d %d",x,y,z); 
}

2.  § 9.2.2 µ atoi() (ASCII to 
integer)  µ µ µ ,

µ .  µ , µ µ
my_atoi().

/* my_atoi */ 
/*  string  */ 
long int my_atoi(char *s) 
{
  long int result=0; 
  int sign; 
  char *p; 

  p=s; 
  while(*p==' ') p++;  /* µ  */ 
  sign=(*p=='-')?-1:1; /* µ µ               */ 
  if(*p=='+' || *p=='-') p++; 
  while(*p>='0' && *p<='9')    /* ...     */ 
  { 
    result=10*result+(*p-'0'); /* µ    */ 
    p++; 
  } 
  return(result*sign); 
}

3.  µ µ
µ µ  µ '  (1: 

, 2: . . .).
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/* month_name() */ 
/* µ  n-  µ  */ 
char *month_name(int n) 
{
  static char *name[]={"  µ ",
                       " "," "," ",
                       " "," "," ",
                       " "," "," µ ",
                       " "," µ "," µ "
                      }; 
  return(n<1 || n>12)?name[0]:name[n]; 
}

4. - dos.h µ :
struct date 
{
  int da_year; /*   */ 
  int da_mon; /* µ  */ 
  int da_day; /* µ  */ 
}

struct time 
{
  int ti_hour; /*                        */ 
  int ti_min; /*                       */ 
  int ti_sec; /*                */ 
  int ti_hund; /*  */ 
}

getdate() gettime() :
void getdate(struct date *d) 
void gettime(struct time *t) 

µ µ µ
µ d t .

µ , setdate() settime() :
void setdate(struct date *d) 
void settime(struct time *t) 

µ µ µ ,
µ d t .

µµ µ µ µ
µ .  ( µ )

µ µ .
/* timedate.c */ 
/* µ µ µ µ  */ 
#include <dos.h> 
main()
{
  int h,m,s,hu; 
  struct date *dp,d; 
  struct time *tp,t; 
  char ch; 
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  dp=&d; 
  tp=&t; 
  getdate(dp); 
  printf(" µ µ : %d-%d-%d\n", d.da_day,d.da_mon,d.da_year); 
  printf(" µ µ  (Y/N) "); 
  ch=getche(); 
  if(ch=='Y' || ch=='y') 
  { 
    printf("\n µ µ  (dd-mm-yy) "); 
    scanf("%d-%d-%d",&d.da_day, &d.da_mon, &d.da_year); 
    setdate(dp); 
  } 
  gettime(tp); 
  printf("\n  : %d:%d:%d:%d\n", 
           t.ti_hour, t.ti_min, t.ti_sec, t.ti_hund); 
  printf("  (Y/N) "); 
  ch=getche(); 
  if(ch=='Y' || ch=='y') 
  { 
    printf("\n  (hh:mm:ss:hu) "); 
    scanf("%d:%d:%d:%d",&h,&m,&s,&hu); 
    t.ti_hour=h; t.ti_min=m; t.ti_sec=s; t.ti_hund=hu; 
    settime(tp); 
  } 
}

10.11

1. µ  µ µ  µ .
 µ µ  µ
µ µ .

int i,j,*pi; 
char s[6]; 

i=0;
pi=&i;
j=*pi;
strcpy(s,"AK");
pi=&pi;
pi++;
j=3;
*pi=0;
pi=&j;
i=*pi;
puts(s);

¢+10

¢

¢+1

¢+2

¢+3

¢+4

¢+5

¢+6

¢+7

¢+9

¢+8

¢+11
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2. µ µµ :
main()
{
  static int arr[]={4,5,6}; 
  int j; 

  for(j=0;j<3;j++) 
    printf("%d",*arr+j); 
}

3. µ µµ :
main()
{
  static int arr[]={4,5,6}; 
  int j; 

  for(j=0;j<3;j++) 
    printf("%d",arr+j); 
}

4. µ µµ :
main()
{
  static int arr[]={4,5,6}; 
  int j,*ptr; 

  ptr=arr; 
  for(j=0;j<3;j++) 
    printf("%d",*ptr++); 
}

5. µµ ;
main()
{
 char str[10]; 

 strcpy(str,"ABC"); 
 printf("%c\n",str[2]); 
 printf("%d\n",str[3]); 
 printf("%s\n",str); 
 printf("%c\n",*(str+1)); 
 printf("%s\n",str+1); 
 printf("%c\n",(str+1)[1]); 
}
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 11

µ µ  µ
µµ  µ  µ  µ

µ  µ µ / ,
µ  µ µ / , . . . µ

µ ,  µ
, µ  (file). 

 C  bytes µ µ .
µµ µ , µ µ , . .

µ µ .
µ ,  µ µ

µµ ,  C  µ
 bytes. 

 µ
µ µµ  -

µ - .

µ , µ  (text files) 
 (binary files). µ  µ

 ASCII µ µ .
µ µ µµ  µ

µµ   '\n'.

µ µ  µ
µ µ .

' , µ ,
µ µ  µ µ :  µ .

 µ  µ
µ , . .  12345  µ  2 bytes,  5 

bytes ' µ  (1  = 1 byte). 

11.1

µ ,
µ  (opening). µ µ

. µ ,  µ
µ µ ,  µ  µ  µ µµ

( µ µ - ).
µ µ µ µ .
µ FILE. FILE

- stdio.h.
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µ  µ fopen()
- stdio.h:

FILE *fopen(char *path, char *mode); 

path µ µ
µ , µ mode

 µ . fopen()
 µ µ FILE,
- .  µ ,

fopen() µ  µ  ( µ stdio.h NULL).

- , µ µ fptr,
 µ µ TEXTFILE.TXT  (  µ

"w"):
FILE *fptr; 
fptr=fopen("textfile.txt","w");

 µ  µ
(read),  (write),  (append) . . .

µ µ fopen(), µ
µ  11.1. 

µ µ
"r" µ µ . .

"w" µ µ . µ
, µ .

"a" µ µ . , µ .
"rb" µ . .

"wb" µ . µ
, µ .

"ab" µ . ,
µ .

"r+" µ µ . .
"w+" µ µ . , µ .

"a+" µ µ . ,
µ .

"r+b" µ . .
"w+b" µ . , µ .

"a+b" µ .
, µ .

 11.1: µ µ

 µ µ ,
 (close). µ

 ( ) µ
µµ .

fclose(), -
stdio.h :
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int fclose(FILE *fptr); 

fptr -
fopen().  µ µ µ µ µ ,

µ  ( . .
).

11.2

11.2.1

putc() µ µ '
µ  µ

fopen(). putc(), -
stdio.h , :

int putc(int ch, FILE *fptr); 

fptr - fopen(), ch
. -

. putc()
. µ EOF (

stdio.h µ µ  -1  - End Of File).

µµ µ  µ µ CHARTEXT.TXT
' ,

µ ENTER:

/* writec.c */ 
/*  */ 
#include <stdio.h> 
main()
{
  FILE *fptr; 
  int ch; 

  if((fptr=fopen("chartext.txt","w"))==NULL) 
  { 
    puts("  µ  CHARTEXT.TXT"); 
    exit(0); 
  } 
  while((ch=getche())!='\r') putc(ch,fptr); 
  fclose(fptr); 
}

 byte µ  µ
- . -  byte 

µ . µ  (
µ ) µ  ( ) , -  µ
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µ , µ
µ  µ . µ

, - .
µ  (append) -

.

µ µ µ
µ  µ fopen(), µ µ

getc(), , -
stdio.h , :

int getc(FILE *fptr); 

fptr - fopen().
getc() µ EOF

, µ .

µµ ,
µ :

/* readc.c */ 
/*  */ 
#include <stdio.h> 
main(int argc, char *argv[]) 
{
  FILE *fptr; 
  int ch; 

  if(argc!=2) 
  { 
    puts(" : readc µ _ ");
    exit(0); 
  } 
  if((fptr=fopen(argv[1],"r"))==NULL) 
  { 
    printf("  µ  %s",argv[1]); 
    exit(0); 
  } 
  while((ch=getc(fptr))!=EOF) printf("%c",ch); 
  fclose(fptr); 
}

µµ µ µ
µ µ , µ µµ  (§ 10.8). . .
µ µ µ CHARTEXT.TXT

µ µ  µ µµ writec.c,  µ µ
µ readc.c, µ

µ :
readc chartext.txt 

µµ readc.c µ
TYPE  DOS. 

µ , getc()
 µ µ  µ EOF (  -1). µ
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getc() µ µ µ
. µ  C feof(),

µ
µ . feof() µ -
 1 µ  0 µ

.  µ :
while(!feof(fptr)) ch=getc(fptr); 
feof() µ µ µ .

11.2.2

µ  µ
fputs() fgets() . ,

- stdio.h, :

 int   fputs(char *str, FILE *fptr); 

 char *fgets(char *str, int n, FILE *fptr); 

fputs()
puts() (  § 5.2), µ fputs() µ

fptr. fputs(),
µ ,

EOF.

fgets() µ µ
µ  µ µµ n-

1
str. ,

µ µ  '\0'. fgets()
µ µ , µ
NULL.

µµ writes.c reads.c
µ , :

/* writes.c */ 
/* µ  */ 
#include <stdio.h> 
main(int argc, char *argv[]) 
{
  FILE *fptr; 
  char string[81]; 

  if(argc!=2) 
  { 
    puts(" : writes µ _ ");
    exit(0); 
  } 
  if((fptr=fopen(argv[1],"w"))==NULL) 
  { 
    printf("  µ  %s",argv[1]); 
    exit(0); 
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  } 
  while(strlen(gets(string))>0) 
  { 
    fputs(string,fptr); 
    fputs("\n",fptr); 
  } 
  fclose(fptr); 
}

/* reads.c */ 
/* µ  */ 
#include <stdio.h> 
main(int argc, char *argv[]) 
{
  FILE *fptr; 
  char string[81]; 

  if(argc!=2) 
  { 
    puts(" : reads µ _ ");
    exit(0); 
  } 
  if((fptr=fopen(argv[1],"r"))==NULL) 
  { 
    printf("  µ  %s",argv[1]); 
    exit(0); 
  } 
  while(fgets(string,81,fptr)!=NULL) printf("%s",string); 
  fclose(fptr); 
}

11.2.3

printf() scanf() µ -
 µ µ
 (  § 5.3), fprintf() fscanf()

. -
stdio.h. fprintf() fscanf()

µ printf() scanf(), µ
µ - µ

µ :
 fprintf(fptr, µ _ , _ µ );

 fscanf(fptr, µ _ , _ µ );

fprintf() µ ,
µ µ . fscanf() µ

µ , EOF
µ µ .

µµ µ µ
µ µ µ µµ
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. µ µ µ
µ  ( ENTER):

/* writef.c */ 
/*  µ µ µ  */ 
#include <stdio.h> 
#include <stdlib.h> /*  atof() */ 
main(int argc, char *argv[]) 
{
  FILE *fptr; 
  char name[40],numstr[10]; 
  float salary; 

  if(argc!=2) 
  { 
    puts(" : writef µ _ ");
    exit(0); 
  } 
  if((fptr=fopen(argv[1],"w"))==NULL) 
  { 
    printf("  µ  %s",argv[1]); 
    exit(0); 
  } 
  do 
  { 
    printf("\n µ  : "); gets(name); 
    printf(" : "); 
    gets(numstr); salary=atof(numstr); 
    if(strlen(name)>0) fprintf(fptr,"%s %f",name,salary); 
  } 
  while(strlen(name)>0); 
  fclose(fptr); 
}

µ µµ  µ µ µ ,
µ µµ µ :

/* readf.c */ 
/*  µ µ µ  */ 
#include <stdio.h> 
main(int argc, char *argv[]) 
{
  FILE *fptr; 
  char name[40]; 
  float salary; 

  if(argc!=2) 
  { 
    puts(" : readf µ _ ");
    exit(0); 
  } 
  if((fptr=fopen(argv[1],"r"))==NULL) 
  { 
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    printf("  µ  %s",argv[1]); 
    exit(0); 
  } 
  while(fscanf(fptr,"%s %f",&name,&salary)!=EOF) 
    printf("%s %f\n",name,salary); 
  fclose(fptr); 
}

11.2.4

 µ µ
µ  ( ) µ µ

( . .  ( µ ), . . .).
fwrite() fread(), stdio.h:

 int fwrite(void *buffer, int size, int n, FILE *fptr); 

 int fread(void *buffer, int size, int n, FILE *fptr); 

fread(), buffer  (pointer)  µ
 µ µ µ

. fwrite(), buffer  (pointer) 
. size

µ  bytes . µ n
 (  µ size)

. fptr -
. µ

µ . . . µµ
µ
µ µ  µ :

/* writer.c */ 
/* µ  */ 
#include <stdio.h> 
#include <stdlib.h> 
main(int argc, char *argv[]) 
{
  struct record 
  { 
    char name[40]; 
    float salary; 
  } empl; 
  char numstr[10]; 
  FILE *fptr; 
  char select; 

  if(argc!=2) 
  { 
    puts(" : writer µ _ ");
    exit(0); 
  } 
  if((fptr=fopen(argv[1],"wb"))==NULL) 
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  { 
    printf("  µ  %s",argv[1]); 
    exit(0); 
  } 
  do 
  { 
    printf("\n µ : "); gets(empl.name); 
    printf("  µ : ");   gets(numstr); 
    empl.salary=atof(numstr); 
    fwrite(&empl,sizeof(empl),1,fptr); 
    printf("  ( / )");
    select=getche(); 
  } 
  while(select==' '||select==' '||select=='N'||select=='n');
  fclose(fptr); 
}

µ µµ µ
µ  µ µ µµ µ :

/* readr.c */ 
/*  */ 
#include <stdio.h> 
main(int argc, char *argv[]) 
{
  struct record 
  { 
    char name[40]; 
    float salary; 
  }; 
  struct record empl; 
  char numstr[10]; 
  FILE *fptr; 

  if(argc!=2) 
  { 
    puts(" : readr µ _ "); exit(0); 
  } 
  if((fptr=fopen(argv[1],"rb"))==NULL) 
  { 
    printf("  µ  %s",argv[1]); 
    exit(0); 
  } 
  while(fread(&empl,sizeof(empl),1,fptr)==1) 
    printf("\n µ : %s : %f",empl.name,empl.salary); 
  fclose(fptr); 
}

µ µ
' :
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/* warray.c */ 
/*  */ 
#include <stdio.h> 
#include <stdlib.h> 
main(int argc, char *argv[]) 
{
  static table[]={1,2,3,4,5,6,7,8,9,10}; 
  FILE *fptr; 

  if(argc!=2) 
  { 
    puts(" : warray µ _ ");
    exit(0); 
  } 
  if((fptr=fopen(argv[1],"wb"))==NULL) 
  { 
    printf("  µ  %s",argv[1]); 
    exit(0); 
  } 
  fwrite(table,sizeof(table),1,fptr); 
  fclose(fptr); 
}

11.3

µ µ  µ ,
. - stdio.h.

fseek()
 µ , .

µ , µ  µ µ  -
, µ , µ . . .- µ

. µ ,
µ µ  µ µ

.

µ µ
µ ,  µ .

- µ
fseek(). :

int fseek(FILE *fptr, long int offset, int whence); 

fptr -  µ  µ
fopen(), offset µ  bytes 

- whence. H whence µ  0 
, 1  2 

, µ
SEEK_SET, SEEK_CUR, SEEK_END , stdio.h

:
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#define SEEK_SET  0 
#define SEEK_CUR  1 
#define SEEK_END  2 

µ  µ µ fseek() . -µ µ
µ .

: fseek() µ µ .

ftell()
µ -  (  bytes µ µ

' ) µ . µ
µ  -1L. :

long ftell(FILE *fptr); 

rewind()
- µ ,

. :
void rewind(FILE *fptr); 

rewind() µ :
fseek(FILE *fptr, 0L, SEEK_SET); 

remove()
µ  (name).

:
int remove(char *name); 

 0  µ  -1 µ µ .

rename()
µ  ( µ old_name, µ new_name).

:
int rename(char *old_name, char *new_name); 

 0  -1 µ µ .

11.4
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1. µµ  µ µµ , ,
 µ µ µµ , µ µ

µ µµ .
/* wordcntf.c */ 
/* µ µµ µ  */ 
#include <stdio.h> 
main(int argc, char *argv[]) 
{
  FILE *fptr; 
  char ch; 
  int alfa=0,white=1,word=0; 

  if(argc!=2) 
  { 
    puts(" : wordcntf µ _ ");
    exit(0); 
  } 
  if((fptr=fopen(argv[1],"r"))==NULL) 
  { 
    printf("  µ  %s", argv[1]); 
    exit(0); 
  } 
  while((ch=getc(fptr))!=EOF) 
    switch(ch) 
    { 
      case ' ' :          /* , tab */ 
      case '\t':          /* µµ , µ   */ 
      case '\n': white++; break; 
      default  : if(ch>='A' && ch<='Z' || ch>='a' && ch<='z' || 
                    ch>=' ' && ch<=' ' || ch>=' ' && ch<=' ')
                    alfa++;            /*  ASCII */ 
                 if(white) { white=0; word++;} 
    } 
  fclose(fptr); 
  if(alfa==0) puts(" ");
  else 
    printf(" : %d\n µµ : %d\n µ µµ

: %f",word,alfa,1.0*alfa/word); 
}

2. µµ  µ
µ  ( - )

 ( - µ ).  µ
µ  ASCII. 

µ µ , µ
µµ .

/* fconvert.c */ 
/*  µ  */ 
#include <stdio.h> 
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main(int argc, char *argv[]) 
{
  FILE *fptr1,*fptr2; 
  char ch; 

  if(argc!=3) 
  { 
    puts(" : fconvert µ _ 1 µ _ 2");
    exit(0); 
  } 
  if((fptr1=fopen(argv[1],"r"))==NULL) 
  { 
    printf("  µ  %s", argv[1]); 
    exit(0); 
  } 
  if((fptr2=fopen(argv[2],"w"))==NULL) 
  { 
    printf("  µ  %s", argv[2]); 
    exit(0); 
  } 
  while((ch=getc(fptr1))!=EOF) 
  { 
    if (ch>=' ' && ch<=' ')      ch-=24; /* ..       */ 
    else if(ch>=' ' && ch<=' ') ch-=25;  /* ..       */ 
    else if(ch==' ') ch=' ';             /*          */ 
    else if(ch==' ') ch=' ';             /*          */ 
    else if(ch==' ') ch=' ';             /* µ  */ 
    else if(ch==' ') ch=' ';
    else if(ch==' ') ch=' ';
    else if(ch==' ') ch=' ';
    else if(ch==' ') ch=' ';
    else if(ch==' ') ch=' ';
    else if(ch==' ') ch=' ';
    putc(ch,fptr2); 
  } 
  fclose(fptr1); fclose(fptr2); 
}

3.  C .
µ µµ

. µ ' µ -
stdio.h :

µ
stdin standard  ( ).
stdout standard  ( ).
stderr standard  ( ).
stdaux standard  ( ).
stdprn standard  ( ).

µµ µ  ( µ
µ µµ ) .
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/* fprint.c */ 
/*  */ 
#include <stdio.h> 
main(int argc, char *argv[]) 
{
  FILE *fptr; 
  char string[81]; 

  if(argc!=2) 
  { 
    puts(" : fprint µ _ ");
    exit(0); 
  } 
  if((fptr=fopen(argv[1],"r"))==NULL) 
  { 
    printf("  µ  %s", argv[1]); 
    exit(0); 
  } 
  while(fgets(string,80,fptr)!=NULL) 
  { 
    strcat(string,"\r"); 
    fputs(string,stdprn); 
  } 
  fclose(fptr); 
}

4. µµ µ  (
) byte  byte µ

µ .  µ :
 - 

µ . µµ µ
 dump (-d) µµ  DEBUG  DOS. 

/* dump.c */ 
/* µµ  */ 
#include <stdio.h> 
#define LENGTH 10 
#define TRUE   1 
#define FALSE  0 
main(int argc, char *argv[]) 
{
  FILE *fptr; 
  int ch,i,eof; 
  unsigned char string[LENGTH+1];     /* buffer   */ 

  if(argc!=2) 
  { 
    puts(" : dump µ _ "); exit(0); 
  } 
  if((fptr=fopen(argv[1],"rb"))==NULL)/* µ */
  { 
    printf("  µ  %s", argv[1]); 
    exit(0); 
  } 
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  eof=FALSE; 
  do 
  { 
    for(i=0;i<LENGTH;i++) 
    { 
      if((ch=getc(fptr))==EOF) eof=TRUE; 
      printf("%5X",ch); /*  µ  */ 
      if(ch>31)         /* µ        */ 
        string[i]=ch;   /*  buffer ,    */ 
      else              /*  '.'          */ 
        string[i]='.'; 
    } 
    string[LENGTH]='\0'; 
    printf("    %s\n",string); /*  buffer */ 
  } 
  while(eof==FALSE); 
  fclose(fptr); 
}

5. µµ ,  (
: µ µ ).

: , µ , , , µ
. µµ , µ ,

 µ µ
µµ  µ .

/* agenda.c */ 
/*  */ 
#include <stdio.h> 
struct record 
{
  char name[50]; 
  char phone[10]; 
} person; 
int size=sizeof(struct record); 
FILE     *fptr; 
void     add(); 
void     update(); 
void     delete(); 
long int search(); 
void     sort(); 
void     list(); 

main()
{
  char select; 
  do 
  { 
    clrscr(); 
    puts(" I \n");
    puts("1. ");
    puts("2. µ ");
    puts("3. ");
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    puts("4. ");
    puts("5. µ ");
    puts("6. ");
    puts("7. \n");
    printf(" : "); select=getche(); 
    switch(select) 
    { 
      case '1': add();    break; 
      case '2': update(); break; 
      case '3': delete(); break; 
      case '4': search(); break; 
      case '5': sort();   break; 
      case '6': list();   break; 
    } 
  } 
  while(select!='7'); 
}

/* add */ 
/*  */ 
void add() 
{
  clrscr(); 
  fptr=fopen("AGENDA.DAT","ab"); 
  printf(" µ    : "); 
  gets(person.name); 
  printf(" : "); 
  gets(person.phone); 
  fwrite(&person,size,1,fptr); 
  fclose(fptr); 
}

/* update */ 
/* µ  */ 
void update() 
{
  long int pos; 
  pos=search(); 
  if(pos>(long int) 0) 
  { 
    fptr=fopen("AGENDA.DAT","r+b"); 
    printf(" : "); 
    gets(person.phone); 
    fseek(fptr,pos-size,SEEK_SET); 
    fwrite(&person,size,1,fptr); 
    fclose(fptr); 
  } 
}

/* delete */ 
/*  */ 
void delete() 
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{
  long int pos; 
  FILE *temp; 
  char sname[50]; 
  pos=search(); 
  if(pos>(long int) 0) 
  { 
    strcpy(sname,person.name); 
    fptr=fopen("AGENDA.DAT","rb"); 
    temp=fopen("TEMP.DAT","wb"); 
    fread(&person,size,1,fptr); 
    while(!feof(fptr)) 
    { 
      if(strcmp(sname,person.name)!=0) 
        fwrite(&person,size,1,temp); 
      fread(&person,size,1,fptr); 
    } 
    fclose(fptr); fclose(temp); 
    remove("AGENDA.DAT"); 
    rename("TEMP.DAT","AGENDA.DAT"); 
    remove("TEMP.DAT"); 
  } 
}

/* search */ 
/*  µ µ µ  */ 
long int search() 
{
  long int pos=0L; 
  int found=0; 
  char sname[50]; 
  clrscr(); 
  if((fptr=fopen("AGENDA.DAT","rb"))==NULL) 
    puts("  µ  AGENDA"); 
  else 
  { 
    printf(" µ    : "); 
    gets(sname); 
    fread(&person,size,1,fptr); 
    while(!feof(fptr) && !found) 
    { 
      if(strcmp(person.name,sname)==0) 
      { 
        found=1; 
        printf("%s   %s\n",person.name,person.phone); 
        pos=ftell(fptr); 
      } 
      if(!found) fread(&person,size,1,fptr); 
    } 
    fclose(fptr); 
    if(!found) 
      puts(" µ ");
  } 
  getch(); 
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  return(pos); 
}

/* sort() */ 
/* µ µ      */ 
/* µ  µ  */ 
void sort() 
{
  int fsize=0;
  long int pos,posmin,pos1; 
  struct record min,temp; 
  clrscr(); 
  if((fptr=fopen("AGENDA.DAT","r+b"))==NULL) 
    puts("  µ  AGENDA"); 
  else 
  { /* µ  */ 
    while(fread(&person,size,1,fptr)==1) 
      fsize++; 
    for(pos=0;pos<fsize-1;pos++) 
    { 
      fseek(fptr,pos*size,SEEK_SET); 
      fread(&person,size,1,fptr); 
      posmin=pos; 
      min=person; 
      for(pos1=pos+1;pos1<fsize;pos1++) 
      { 
        fseek(fptr,pos1*size,SEEK_SET); 
        fread(&temp,size,1,fptr); 
        if(strcmp(temp.name,min.name)<0) 
        { 
          min=temp; 
          posmin=pos1; 
        } 
      } 
      if (strcmp(min.name,person.name)!=0) 
      { 
        fseek(fptr,pos*size,SEEK_SET); 
        fwrite(&min,size,1,fptr); 
        fseek(fptr,posmin*size,SEEK_SET); 
        fwrite(&person,size,1,fptr); 
      } 
    } 
    fclose(fptr); 
    puts(" µ ");
  } 
  getch(); 
}

/* list */ 
/*  */ 
void list() 
{
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  int i=0; 
  clrscr(); 
  if((fptr=fopen("AGENDA.DAT","rb"))==NULL) 
    puts("  µ  AGENDA"); 
  else 
  { 
    fread(&person,size,1,fptr); 
    while(!feof(fptr)) 
    { 
      printf("%3d. %s   %s\n",++i,person.name,person.phone); 
      fread(&person,size,1,fptr); 
    } 
  } 
  getch(); 
}

11.5

1. µµ  µ µµ '
µ , µ µ µµ

. µ µ µµ
µ ;

2. µ µ  µ
µ :

)  1-3 µµ
) ,  4-6 µµ
) ,  7-9 µµ
) ,  10 µµ .

µµ µ  µ
.

3. µµ
µµ  C 

({)  µ  (}). µ
µµ µ µµ .

4. µµ ,
µ  COPY  DOS.

µµ ,
µ  COMP  DOS. 

5. µµ µ µ µ
. µ

µ [0..10].
6. µµ  µ µ µ

µ µµ
5. µ
µ  µ µ ,  µ .
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7. µµ .
µ µµ

µ  µ
.

8. µµ ,  µ  menu  µ
:

) µ .
) µ , .
) µ , .

µ  µ µ  µ
,  § 8.1.6,  µ

µ  2  § 8.3. 

9.  µ  8 µ µ µ µ
. µµ µ

µ µ . µ
µ  4  8. 

10. µ ,
µ .

, µ , , µ
,  ( ), , , , µ

µ , µ  µ , µ ,
, µ , µ .

µµ µ µ .
µ  µ

.

11. µµ µ µµ
µ µ , µµ

 µ  µ  40 .
µµ µ

µ  40 ,  µ
µ µµ µ .

12. µµ µ  µ
( ). µ : 1. µ
µ , 2. µ µ , 3.  4. µ .

µµ , µ
,

 µ  µ .
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 12

µµ  C  µ
, µ  2.1. 

µµ  C (C preprocessor). 
µµ

' .  (preprocessor 
directive)  µ µ #. ' µ

µ . ' ,
#define #include µ µ

µµ , µ .

12.1 #define #undef
H  µ #define :

#define _ µ

µ
, µ µ

_ µ  (  " " (find and 
replace) µ ).

#define µ
, µ  § 3.3.2. µ

µµ sphere.c  § 7.3 . 

_ µ  µ µ  µ  C. 
µ µµ  µ µ µ  µ µ  " "

µ . µ :
#define ERROR  printf("\n \n");

µ µµ  µ :
if (input>640) ERROR 

 µ , :
if (input>640) printf("\n \n");

#define µ µ :

#define ( _ ) _ µ

µ  '('.
 µ µ µ  (macros). 

To µµ µ
 µ µ :
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/* macroprn.c */ 
/*  µ  */ 
#define PR(n) printf("%.2f\n",n); 
main()
{
  float num1, num2=455.89; 

  num1=1.0/4.0; 
  PR(num1) 
  PR(num2) 
}

' µµ  "PR(n)"
: printf("%.2f\n",n);

 µ ,
µ µ :

/* sphereM.c */ 
/* µ µ , µ  µ  */ 
#define PI 3.14159          /* µ  " "           */ 
#define AREA(X) (4*PI*X*X)  /* µ µ    */ 
main()
{
  float radius; 

  puts(" :");
  scanf("%f",&radius); 
  printf(" µ  %.2f\n",AREA(radius)); 
}

µµ  µ µµ sphere.c  § 7.3, µ
µ  µ .

µ  1  § 7.10 µ  µ , max(),
 µ µ µ .  µ µ

µ µ  µ :
#define max(n1,n2)  n1>n2?n1:n2 

 µ  µ µ
µ n2 n2, µ  µ µ

µ .

 µ µ :
µµ ,

. µ µ  µ  µ
µµ ' µ µ .

µ  µ ,
µ µ . µ µµ  µ µµ :

#define SUM(x,y) x+y 
...
ans=10*SUM(3,4);

µ ans; µ µ
ans µ  70 (10*(3+4)), µ .

µ :
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ans=10*3+4;
' ans µ  34. µ µ :

#define SUM(x,y) (x+y) 
µ

ans=10*(3+4);
ans µ  70. 

µ µ µµ :
#define PRODUCT(x,y) (x*y) 
...
ans=PRODUCT(2+3,4);

µ ans; µ µ µ  20 µ ,
µ :

ans=(2+3*4)
' ans µ  14. µ µ

:
#define PRODUCT(x,y) ((x)*(y)) 

µ :
ans=((2+3)*4)

ans µ  20. 

µ  µ  µ  µ  µ
#define µ µ  µ
µ ,  µ :

#undef

#undef µ µ
 µ  µ  µ #define.

12.2 #include
H #include µ

, ' .  µ
:

#include " µ _ "

#include < µ _ >

µ _  µ  (" ")
 (directory) 

. µ _  (< >)
-  (header files) 

µ  INCLUDE. 

µ µ µ µ
' , : µ µ
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µµ  µ µ µ
µ µ µ .  µ µ

µ µ  µ '
. µ

µ µ µµ µ ,
 µ µ µ µ

#include.  µ :

#define PI                            3.14159 
#define AREA_CIRCLE(radius)           (PI*radius*redius) 
#define AREA_SQUARE(length,width)     (length*width) 
#define AREA_TRIANGLE(base,height)    (base*height/2) 
#define AREA_ELLIPSE(radius1,radius2) (PI*radius1*radius2) 
#define AREA_TRAPEZOID(height,b1,b2)  (height*(b1+b2)/2) 

 µ µ µ µ areas.h.  'h'
µ - ,  µ µ

µµ  µ .

 C  µ' -
. µ

 µ  µ .
µ µ  INCLUDE. µ

µ  " "  C  µ
- . . .  " " getchar()

putchar() µ  § 5.1,  µ
 µ getc() putc(), µ

 § 11.2.1. stdio.h µ :

#define getchar()  getc(stdin) 
#define putchar(c) putc((c),stdout) 

µ µ µ '
µµ  µ , µ µ : #include

<stdio.h>.

-  (  § 7.1.1) 
. µ µ µ

- , µ µ .

12.3 #if, #else, #endif, #elif, #ifdef  #ifndef 
µ  µ µ  µ

µ µ µ . #if, #else, #end
#elif, µ  µ .
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 µ #if :

#if _
1

#else
2

#endif

µ µ #else , #endif .

_ #if  (µ -µ )
 µ 1,  (  µ  µ )

µ µ #else,  µ 2.

µ µ µ µµ , µ µ
ACTIVE_COUNTRY µ µ :

/* if.c */ 
/*  µ  #if #else #endif */ 
#define US      0 
#define ENGLAND 1 
#define GREECE  2 
#define FRANCE  3 
#define ACTIVE_COUNTRY GREECE 
#if ACTIVE_COUNTRY==US 
  char currency[]=" ";
#else
  #if ACTIVE_COUNTRY==ENGLAND 
    char currency[]=" ";
  #else 
    #if ACTIVE_COUNTRY==GREECE 
      char currency[]=" µ ";
    #else 
      #if ACTIVE_COUNTRY==FRANCE 
        char currency[]=" ";
      #endif 
    #endif 
  #endif 
#endif
main()
{
  puts(currency); /*  " µ " */ 
}

µµ µ #else #if.
 µ µ µ :

#else
  #if 
µ :
#elif

µµ :

/* elif.c */ 
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/*  µ  #if #elif #endif */ 
#define US      0 
#define ENGLAND 1 
#define GREECE  2 
#define FRANCE  3 
#define ACTIVE_COUNTRY GREECE 
#if ACTIVE_COUNTRY==US 
  char currency[]=" ";
#elif ACTIVE_COUNTRY==ENGLAND 
  char currency[]=" ";
#elif ACTIVE_COUNTRY==GREECE 
  char currency[]=" µ ";
#elif ACTIVE_COUNTRY==FRANCE 
  char currency[]=" ";
#endif
main()
{
  puts(currency); 
}

 µ  µ , µ
#ifdef #ifndef µ  "if defined" ( )  "if not 
defined" ( ).

 µ #ifdef :

#ifdef _µ
1

#else
2

#endif

µ µ #else . µ µ 1
 µ  µ µ

_µ , µ  µ #define, , µ µ
#else, 2.

 µ #ifndef :

#ifndef _µ
1

#else
2

#endif

µ µ #else . 1
µ  µ µ

_µ , µ µ µ #else,
2.

#ifdef #ifndef µ µ #else, µ
µ µ #elif.
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12.4

1. µ µµ :
#define SQUARE(x)     x*x 
#define SUM(x,y)      x+y 
#define PRODUCT(x,y) (x*y) 
#define TYPE(x)       printf("%d\n",x) 
main()
{
  TYPE(SQUARE(3+1)); 
  TYPE(125/SQUARE(5)); 
  TYPE(10*SUM(3,4)); 
  TYPE(PRODUCT(2+3,4)); 
}

2. µ -  µ µ embada.h
 µ µ µ µ :

µµ , , .
µµ µ

µ , embada.h.

3.  µ  µ swap(type,x,y) µ
 µ x y, µ type. µ  µ

( ) .

4. µ µµ :
/* define.c */ 
int N=100; /*  µ  */ 
main()
{
  printf("%d\n",N); 
  #define N 123 
  printf("%d\n",N); 
  f(); 
}

f()
{
  printf("%d\n",N); 
  #undef N 
  printf("%d\n",N); 
}

5. µ a.h µ :
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/* a.h */ 
#define N 1000 

b.c :

/* b.c */ 
#include <a.h> 
main()
{
  #ifndef N 
    printf(" . \n");
  #else 
    #if N<=100 
      float matrix[N][N]; 
      ....... 
      ....... 
    #else 
      printf("  µ \n");
    #endif 
  #endif 
}

µ µ b.c;
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'
 ASCII 

/
0 00  Ctrl-2 NUL Null 
1 01 Ctrl-A SOH Start Of Heading 
2 02 Ctrl-B STX Start Of Text 
3 03 Ctrl-C ETX End Of Text 

4 04 Ctrl-D EOT End Of Transmission 

5 05 Ctrl-E ENQ Enquiry 

6 06 Ctrl-F ACK Acknowledge 

7 07 Ctrl-G BEL Bell 

8 08 Ctrl-H BS Backspace 
9 09 Ctrl-I HT Horizontal Tabulation 
10 0A Ctrl-J LF Line Feed 
11 0B Ctrl-K VT Vertical Tabulation 
12 0C Ctrl-L FF Form Feed 
13 0D Ctrl-M CR Carriage Return 
14 0E Ctrl-N SO Shift Out 
15 0F Ctrl-O SI Shift In 
16 10 Ctrl-P DLE Data Link Escape 
17 11 Ctrl-Q DC1 Device Control 1 
18 12 Ctrl-R DC2 Device Control 2 
19 13 !! Ctrl-S DC3 Device Control 3 
20 14 ¶ Ctrl-T DC4 Device Control 4 
21 15 § Ctrl-U NAK Negative Acknowledge 
22 16 Ctrl-V SYN Synchronous Idle 
23 17 Ctrl-W ETB End of Transmission Block 
24 18 Ctrl-X CAN Cancel 

25 19 Ctrl-Y EM End Of Medium 

26 1A Ctrl-Z SUB Substitute 

27 1B Ctrl-[ ESC Escape 

28 1C Ctrl-\ FS File Separator 
29 1D Ctrl-] GS Group Separator 

30 1E Ctrl-6 RS Record Separator 
31 1F Ctrl-_ US Unit Separator 
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/ /
32 20  Space 74 4A J J 
33 21 ! ! 75 4B K K 
34 22 " " 76 4C L L 
35 23 # # 77 4D M M 
36 24 $ $ 78 4E N N 
37 25 % % 79 4F O O 
38 26 & & 80 50 P P 
39 27 ' ' 81 51 Q Q 
40 28 ( ( 82 52 R R 
41 29 ) ) 83 53 S S 
42 2A * * 84 54 T T 
43 2B + + 85 55 U U 
44 2C , , 86 56 V V 
45 2D - - 87 57 W W 
46 2E . . 88 58 X X 
47 2F / / 89 59 Y Y 
48 30 0 0 90 5A Z Z 
49 31 1 1 91 5B [ [ 
50 32 2 2 92 5C \ \ 
51 33 3 3 93 5D ] ] 
52 34 4 4 94 5E ^ ^ 
53 35 5 5 95 5F _ _ 
54 36 6 6 96 60 ` ` 
55 37 7 7 97 61 a a 
56 38 8 8 98 62 b b 
57 39 9 9 99 63 c c 
58 3A : : 100 64 d d 
59 3B ; ; 101 65 e e 
60 3C < < 102 66 f f 
61 3D = = 103 67 g g 
62 3E > > 104 68 h h 
63 3F ? ? 105 69 i i 
64 40 @ @ 106 6A j j 
65 41 A A 107 6B k k 
66 42 B B 108 6C l l 
67 43 C C 109 6D m m 
68 44 D D 110 6E n n 
69 45 E E 111 6F o o 
70 46 F F 112 70 p p 
71 47 G G 113 71 q q 
72 48 H H 114 72 r r 
73 49 I I 115 73 s s 
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/ /
116 74 t t 157 9D 
117 75 u u 158 9E 
118 76 v v 159 9F 
119 77 w w 160 A0 
120 78 x x 161 A1 
121 79 y y 162 A2 
122 7A z z 163 A3 µ µ 
123 7B { { 164 A4 
124 7C | | 165 A5 
125 7D } } 166 A6 
126 7E ~ ~ 167 A7 
127 7F Del 168 A8 
128 80  169 A9 
129 81  170 AA 
130 82  171 AB 
131 83  172 AC 
132 84  173 AD 
133 85  174 AE 
134 86  175 AF 
135 87  176 B0 Alt-176
136 88  177 B1 Alt-177
137 89  178 B2 Alt-178
138 8A  179 B3 Alt-179
139 9B  180 B4 Alt-180
140 9C  181 B5 Alt-181
141 9D  182 B6 Alt-182
142 8E  183 B7 Alt-183
143 8F  184 B8 Alt-184
144 90  185 B9 Alt-185
145 91  186 BA Alt-186
146 92  187 BB Alt-187
147 93  188 BC Alt-188
148 94  189 BD Alt-189
149 95  190 BE Alt-190
150 96  191 BF Alt-191
151 97  192 C0 Alt-192
152 98  193 C1 Alt-193
153 99  194 C2 Alt-194
154 9A  195 C3 Alt-195
155 9B  196 C4 Alt-196
156 9C  197 C5 Alt-197
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/ /
198 C6 Alt-198 227 E3  Alt-227 
199 C7 Alt-199 228 E4  Alt-228 
200 C8 Alt-200 229 E5  Alt-229 
201 C9 Alt-201 230 E6  Alt-230 
202 CA Alt-202 231 E7  Alt-231 
203 CB Alt-203 232 E8  Alt-232 
204 CC Alt-204 233 E9  Alt-233 
205 CD Alt-205 234 EA Ù Alt-234
206 CE Alt-206 235 EB Alt-235
207 CF Alt-207 236 EC  Alt-236 
208 D0 Alt-208 237 ED Alt-237

209 D1 Alt-209 238 EE Alt-238

210 D2 Alt-210 239 EF  Alt-239 
211 D3 Alt-211 240 F0  Alt-240 
212 D4 Alt-212 241 F1 ± Alt-241 
213 D5 Alt-213 242 F2  Alt-242 
214 D6 Alt-214 243 F3  Alt-243 
215 D7 Alt-215 244 F4  Alt-244 
216 D8 Alt-216 245 F5  Alt-245 
217 D9 Alt-217 246 F6 Alt-246

218 DA Alt-218 247 F7 Alt-247

219 DB Alt-219 248 F8 Alt-248

220 DC Alt-220 249 F9 . Alt-249 
221 DD Alt-221 250 FA . Alt-250
222 DE Alt-222 251 FB  Alt-251 
223 DF Alt-223 252 FC n Alt-252
224 E0  253 FD 2 Alt-253
225 E1  Alt-225 254 FE  Alt-254 
226 E2  Alt-226 255 FF  Alt-255 
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