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 ,         ,  
    .  

   ,    – ANSI  
UNICODE –     .  

   C89    
 .      

, ,      . 



 15 

 
. 1.13.      

 
  ,   . 1.13,   
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 (/Zc:wchar_t–),     
,       for   

(/Zc:forScope),       
    (/GR–),   Open MP 

(   Open MP –     
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      . 1.15. 
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.      / ++   

        
      , . .  
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1.16. 
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   "//"     "/* */". 
   . - ,  ,  

      ( )    
  (  ).      

 ,       .  
       stdio.h 

(  – ),       
.        printf(). 

        conio.h.,  
  _getch(),      , 

. .        -  
(  )   .   , 

,  getch(), . .    . 
  
int main (void) 

 ,     main() –  
,      ,     

"int".  main() –   ,  ,   
   [1.1].      main() 

  ,    .    
        void,    

,    main()    .  
 main()    .   

,    ,     
main(). 

   main()    . - ,  
printf()      ,     

  ,     . 
 "\n"    newline (  ), . .  

       .  
"\t"  , . .      

 . 
   _getch()      ( . . 

    ).   , 
,  getch(), . .    . 

     
return 0; 

  ,    main()     
   0 (  ).    

       
. 

   ,      
    . 

      ,   
    Location   (hell).  . 1.19  
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    Visual Studio 2010. 
 

 
. 1.19.       

 
 . 1.19     : 

hell.sln –     .   
  ,      . ,  

    . ,   
   hell; 

hell.suo –    Visual Studio    , 
    ,     

 . 
hell.sdf –      , 

     Visual Studio,   
IntelliSense       . . 

  Debug   . 1.20. 
 

 
. 1.20.    Debug 



 20 

 
     . 1.20. 

hell.exe –   ; 
hell.ilk –  "incremental linker",    

  ; 
hell.pdb –  /     

 ,  . 
  hell   . 1.21. 

 

 
. 1.21.    hell 

 
   hell: 

main.c –    , 
hell.vcxproj –  , 
hell.vcxproj.user –   ,   

, 
hell.vcxproj.filters –    ,  Visual 

Studio Solution Explorer        
. 

    

   Visual Studio 2010    
     .  
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  2.2. –   -  
 

   

 

   

 
 

2.1.2.     ++ 
    : 
      ; 
 : 0,1,2,3,4,5,6,7,8,9; 
  :  

” {} , [] () | + - / \ % ; 
‘ : < = > _ ! & # ^ . * ~ 

     : 
 ; 
  ( ,  ) ; 
 ; 
  ; 
  (  ). 

     . 
 -     , 

    ,    : 
RUN   run        hard_RAM_disk        

 _54 
    .  ,   

    .     
    . 

 

+ 

- 

 

+ - 
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    32-     
.   ++    VAX  
   8 . 

 ( )  -  , 
     .  

 ++: 
asm 
auto 
break 
case 
catch 
char 
class 
const 
continue 
default 
delete 
do 
double  

else  
enum  
extern 
float  
for 
friend 
goto 
if 
inline 
int 
long 
new 
operator  

private  
protected  
public 
register 
return 
short 
signed 
sizeof 
static 
struct 
switch  
template  
this  

throw  
try 
typedef 
typeid 
union 
unsigned 
virtual 
void 
volatile 
while 

 
   ++       

 overload.    Borland ( ++  ++) 
   : 

 
cdecl  
_cs  
_ds  
_ s  

_export 
far  
huge  
interrupt  

_loadds 
near  
pascal 
_regparam 

_saveregs 
_seg 
_ss 

 
       : 

_  
_AL  
_AX 
_   

_BL   
_BX  
_   
_CL   

_CX    
_DH  
_DL   
_DX  

_SI 
_DI  
_BP   
_SP    

_CS 
_DS  
_SS   
_ES  

_FLA
GS 

 
,    ++  ++     

   throw, try, typeid, catch. 
He         

,        
 ,          

    ++.  , ,  
    (__),    ++ 

  . ,    
 (_),     .     
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. 

 ( ) -  ,   
 ,    ( ) 

. 
    : ,  (   

), ,  ( )   (   
 ).       

++ [2]      . 
,     ,     

  ,    -         
"  " (   )       

. 
    ,   

. 
  ,    , – 

   .     
    ,     

,      . 
     ,  

       
  .       

(  )    ( , _aza),  
         

(   ),     0–9.   
       .  

 World     world  . .    
      ( )  

  , , $... . 
 89     : 

int –  ,  ; 
float –       ; 
double –       ; 
char –      ; 
void –   . 

 ,  ,     
  .       

  _Bool.  void    ,  
 ,      

(pointer). 
  char   1  .   

 ,  ,      
 .  

    .    
 ,     : 
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signed, unsigned, long, short 
  int       

.  char    unsigned  signed,  
double –   long. 

 .  2.3        
       . 

 2.3.  
    

   
   

  
  

char 8 (  1 )  –127  127 
unsigned char 8  0  255 
signed char 8  –127  127 
int 16  32  –32767  32767 
unsigned int 16  32  0  65535 
signed int 16  32  –32767  32767 
short int 16  –32767  32767 
unsigned short int 16  0  65535 
signed short int 16  –32767  32767 
long int 32  –2147483647  2147483647 
long long int 64  –(263–1 )  (263–1)  99 
signed long int 32  –2147483647  2147483647 
unsigned long int 32  0  4294967295 
unsigned long long int 64  0  (264–1)  99 

float 32 
 1 –37  1 +37 (   
  6   

) 

double 64 
 1 –37  1 +37 (   

  10   
) 

long double 80 
 1 –37  1 +37 (   

  10   
) 

 
   int     : 

signed    signed int 
unsigned    unsigned int 
long    long int 
short    short int 

       
   . 2.4 . 
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 2.4.  
     

 
    

  
   

float 32  3.4 –38  3.4 +37 
double 64  1.7 –308  1.7 +308 

long double 80  3.4 –4932  1.1 +4932 
 

         
 .         
,       . - ,  char  

short int    (   
" ")   int.     

 (integral promotion). - ,    
(    " ")     .  

    (type promotion),   
 . ,      int,  

–long int,   int    long int.      
    double,        

double.  ,   ,   char   double, 
  (  ,    ).  

         ,   
 – ,    .  

       
[2.4]: 

     long double 
      long double 

      double 
      double 

      float 
      float 

      unsigned long 
      unsigned long 

      long 
      long 

      unsigned int 
      unsigned int 

 ,  :       
long,  – unsigned int,   unsigned int  

    long,      
  unsigned long. 

      ( ) 
.      : ( ) . 

    –     . 



 30 

   –  .    
      ,     

. 
       -
,  printf(), getchar(), gets(), scanf(). 

   . 
  printf()  : 

int printf(const char *format, ?); 
 printf()     stdout (  

  )      
     ,  
 format.       

.      ,    
.      , 

   .   
  ,     .  

    ,  
 ,       .  
,    %   , 

     .   
   ,      

 ,     ,    
     .     

   ( ).     
     , . . 0. , 

  %05d     ,  
   ,      . 
      ,    

.    ,    
    ,    –  

  (     ).   
       

 .        
.      ,  , 

  ,    . , 
 %5.7s      ,     

.        
,    .     

    :     
 ,        .  

    ,    " " ("–
")    . ,   %–10.4f 

       
     10-  .   

 ,   printf()   
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   .   l (   )  
 printf()    .  h  
 printf(),       .  

,  l      
 .           

long double. 
    printf()   . 2.5. 

 2.5.  
   printf() 

 
  

%c  
%d      
%i      
%e    (     

,  —   ) 
%E    (     

,  —   ) 
%f      
%F      (   99; 

      , 
   INF, INFINITY( )  NAN — 

Not A Number   .  %f  
    )  

%g      %e  %f 
%G      %E  %F 
%o     
%s   
%x    (  ) 
%X    (  ) 
%p   
%n        

. (   ,    
,       

 ,    , 
     %n) 

%%    
 

  getchar()   : 
int getchar(void); 

 getchar()     stdin (  
 )  .    ,  
   unsigned char,     .  

  ,     ,  getchar() 
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  EOF (End Of File –  ). 
 

  gets   : 
char *gets(char *str); 

 gets()   (  )   
 stdin      ,   *str 

(    ).     ,   
     EOF.   EOF  
    Ctrl+Z.    

     ,    
.  ,      

,    gets().  ,  
 *str,  ,     

 . 
 

  scanf()   : 
int scanf(const char *format, ?); 

 scanf()       
 ,    stdin     

,    .    
  ,   scanf()   

     .  ,  
 ,  ,   \t  
  \n.      

 , ,    &.  , 
  format,     : 

 ,  , ,   
. 

    %    
scanf()  ,   .   

 scanf()   .2.6.  
 2.6.  

   scanf() 
 
  

%c    
%d     
%i       ( ,  

 ) 
%u      short int 
%e      (    ) 
%E   %e 
%f      
%lf        double 
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  2.6. –    scanf() 
 

%F   %f (   99) 
%g     . 
%G   %g 
%o    
%x    
%X   %x 
%s   
%p   
%n   ,     

   
%[ ]    
%%    

 
    ,   

          
.  *,    %    , 

   ,    .  
      . 

    ,    %   
,        
.        
,         

   ,   " "    
scanf() [2.3].   ( , )  ,  

   ,    .   
  scanf()     .   

        
   .  

     .    
       . 

: 
long int  j = –12345678L;      /*  L */ 
unsigned int a = 678U;         /*  U */ 
float x = 123.45F;             /*  F */ 
long double z = 12345678.99L;  /*  L* / 

   f, e, g   scanf() 
   float.       

  l,   scanf()    
  double. 

 scanf()     
,    .    

  ,      
scanf()     .   



 34 

  ,  ,    
 .       

  .      
 scanf()        

     ,    , 
   .       

 "^",    :      
,         , 

. .  "^"   scanf()    ,  
    .     

 ,   ,   scanf()   
 .     ,   scanf()  

. 
     MS Visual Studio 2008  2010 

      gets_s()  
scanf_s().           

  ,     . , 
scanf_s("%c", &ch, 1).  Visual Studio 2010   char  1 . 

 . 

 1.        
    ,    

,          
int, float  double. 

      
 , . .      

<math.h>.,     <limits.h>, <float.h>. 
   : 

#include <stdio.h> 
#include <conio.h> 
//    ( ) 
#define _USE_MATH_DEFINES 
#include <math.h> 
#include <limits.h> 
#include <float.h> 
int main (void) 
{ 
double  R,  Sr, Lr; 
printf("\n Enter a real greater than zero: "); 
scanf_s("%lf", &R); 
Sr = M_PI*R*R; 
Lr = 2*M_PI*R; 
printf("\n Area of a circle of radius R = %g is %g", R, 
Sr); 
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printf("\n The length of a circle of radius R = %g is 
%g",R,Lr); 
puts(""); 
printf("\n  Maximum integer: %d\n ", INT_MAX); 
printf(" Maximum real number of float: %g\n ", 
FLT_MAX); 
printf("Maximum real number type double: %g\n ", 
DBL_MAX); 
 
printf("\n Press any key: "); 
 _getch(); 
 return 0; 
} 

    _USE_MATH_DEFINES   
  M_PI  ( ).       

 . ,   Help Index  MS 
Visual Studio 2008.  

 scanf_s()       MS 
Visual Studio 2008.       . 

     . 2.1 . 
 

 
. 2.1.      

 
   int main(void)   

,     .   
   .  

 printf()    ,   
   . 

 gets()      
,  ,  .  Microsoft Visual Studio 2010 

  gets_s(),    . 
       scanf().  

 ,   ,     
,       , 

      , . .   
 &, , scanf_s(«%c»,&ch, 1).    

, . .   ,  &  .  
     .    
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    (   ).  
   double   scanf_s()  
 l. 

2.2.1.      ++ 
 2.7. 

 

 
 

 
 

   
 

++ 
 

xarccos   

#include 
<math.h> double 
acos(double x); 
float 
acosf(float x); 
 

  acos 
   
 [-1,1]. 

Acos  acosf 
   

  
  0  pi. 

Arccosh(x) 

 

 
 

#include 
<math.h> double 
acosh(double x); 
float 
acoshf(float x); 

x    
  1. 

 

xarcsin   

#include 
<math.h> double 
asin(double x); 
float 
asinf(float x); 
 

  asin 
   
 [-1,1]. 

Asin  asinf  
    

  –pi/2  
pi/2. 

Arcsinh(x) 
 

  

#include 
<math.h> double 
asinh(double x); 
float 
asinhf(float x); 
 

 atanh,  atanhf  
 ANSI C – 

. 
 

arctgx   

#include 
<math.h> double 
atan(double x); 
float 
atanf(float x); 
 

atan  atanf  
    

  –pi/2  
pi/2. 
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  2.7. –     
 ++ 

 

xarctgh  
 

  

#include 
<math.h> double 
atanh(double x); 
float 
atanhf(float x); 
 

 atanh,  atanhf  
 ANSI C - 

. 
 

3 x  
 

 

#include 
<math.h> double 
cbrt(double x); 
float 
cbrtf(float x); 
 

  
 ANSI C 

xcosh   
 

#include 
<math.h> double 
cosh(double x); 
float 
coshf(float x); 
 

   
. 

 

xe  
 

 

#include 
<math.h> double 
exp(double x); 
float expf(float 
x); 
 

  
 ANSI C 

x  

 
 

(  
) 

#include 
<math.h> double 
fabs(double x); 
float 
fabsf(float x); 
 

  
 ANSI C 

Min  max 

 
 

 
 

 
 

#include 
<math.h> double 
floor(double x); 
float 
floorf(float x); 
double 
ceil(double x); 
float 
ceilf(float x); 
 

  
 ANSI C 
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  2.7. –     
 ++ 

 

mod 

  
  

   
 

 

#include 
<math.h> double 
fmod(double x, 
double y); float 
fmodf(float x, 
float y); 
 

  
 ANSI C 

xln  
 

 

#include 
<math.h> double 
log(double x); 
float logf(float 
x); 
 

  
 ANSI C 

xlg  
  

 
10 

#include 
<math.h> double 
log10(double x); 
float 
log10f(float x); 
 

log10  
   

 10  .  
  

ln( )/ln(10). 
 

yx  
 

  
   

#include 
<math.h> double 
pow(double x, 
double y);  
float powf(float 
x, float y); 
 

  
 ANSI C 

rint, rintf, 

 
 

 
 

#include 
<math.h>  
double 
rint(double x); 
float 
rintf(float x); 

  
 ANSI C 

   
 /  

double 
remainder(double 
x, double y);  
float 
remainderf(float 
x, float y); 

    –
y/2  y/2. 
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  2.7. –     
 ++ 

 

x  
 

  
 

#include 
<math.h> double 
sqrt(double x); 
float 
sqrtf(float x); 
 

 
 

( ) 
   

 

xsin   

#include 
<math.h> double 
sin(double x); 
float sinf(float 
x); 
 

   
. 

 

xcos   

#include 
<math.h> double 
cos(double x); 
float cosf(float 
x); 

   
. 

 

xsinh    

#include 
<math.h> double 
sinh(double x); 
float 
sinhf(float x); 
 

   
. 

 

xtg   

#include 
<math.h> double 
tan(double x); 
float tanf(float 
x); 
 

   
. 

xtgh    

#include 
<math.h> double 
tanh(double x); 
float 
tanhf(float x); 
 

   
. 

tanh(x)   
sinh(x)/cos(x) 

 
 2.  -        

 ++    ,    
  x,  y,  z.      , 

 zxyxB 32 ,  3yxz  
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. 2.2.     2 

 
   : 

/* 
*       
*   . . 
*/ 
#include <stdio.h> 
#include <conio.h> 
 
#define _USE_MATH_DEFINES 
#include <math.h> 
 
#include <limits.h> 
#include <float.h> 
 
int main (void) 
{ 
double x,y,z,b; 
printf("\n Enter x = "); 
scanf_s("%lf", &x); 
printf("\n Enter y = "); 
scanf_s("%lf", &y); 
z=pow((x+y),3); 
printf("\n z =  %1.2f", z); 
b=pow(x,2)+3*x*y+sqrt(z); 
printf("\n b = %lf ",b); 

 

   
,  

  Z 
3yxz  

   
zxyxB 32  

  Z 
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printf("\n press any key "); 
_getch(); 
return 0; 
} 

      math.h,  
 sqrt() –    , pow( ,  b) –  
   b    .     
  double     ( )   double.  

 

 
. 2.3.      2  

  

 -        
 ++     b=f(x,y,z) ,  z=w(x,y) 

   x  y ( .  2).  x  y    
 2.8. 

  2.8. 
 

 f(x,y,z) w(x,y) x y 
1 )2)((2 yztge x  y+xsin 2  -4,52 0,75 

2 
yez
yx

z

)2sin(  
)cos(

2
yx

xy  2,87 0,84 

3 2)()cos(
)/(
xyx

xyzy  
)(

15
xctgy

y  1,82 18,25 

4 Zey3X x+y  
32

20
yx
x

 -0,85 1,25 

5 3)2ln( zyx  22
)/sin(

x
yx  25,34 33,85 

6 2

)(
xy

zxarctgy  )sin( yx  0,12 -8,75 

7 
2

3

3

zx
yx

z  
yex

15  1,54 3,26 
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  2.8.  

 

8 )5sin(3

2

y
xy

z  
3)(cos

3
2 y

x  1,58 3,42 

9 )(2)sin()cos( 2 ztgyx  
yex

yx )(sin 2

 0,42 -0,87 

10 )
)sin(

(ln 2

x
yz

x
y  y23  -15,24 4,67 

11 )5sin(3

2 y
xy

z  
xye

yarctgx )2(  6,55 -2,78 

12 32 )(cos yxz  yex
12  -2,75 -1,42 

13 xz ey3y/x +x  )ln( 2ze yx  1,82 18,23 

14 )sin(
2

2
3

1

y
xy

e z

 )(sin)(cos 232 xy  0,84 0,65 

15 )cos( 3)( zey xy  )ln()sin(
6

yx
yx  1,12 0,87 

16 xz
ey x

ln8
4

3

32

 
10x

xyx  0,27 4,38 

17 
)(1

)ln(
22

2

xtg
zxxy  

1

3

x
yxex

 6,35 7,32 

18 2/2

2

)(
)ln(

xexz
xyy  

)sin(
2

2x
yx  0,42 1,23 

19 
5/)(sin 2

3

xz
yx  

xy
x

2

2

4
))2(3(cos  43,32 -0,54 

20 xzzxy
yxyx

ln)(
))cos(( 2

 )3sin(2 yx  3,25 4,12 

21 yx
zx

ln2
)(cos1

3

2

 
yxe
yx 22

 0,83 2,38 

22 
)(

ln
3 ztgyx

x  )sin(2 yx  -0,93 -0,25 

23 
)/( 23

3

zxyx
z  

)()sin(
8

ytgx
xy  -0,72 -1,42 

24 42 zyx
 )(cos

5
2

2 y
x

xy  3,98 1,63 

25 ye x 1  yxe
y

3
3  3,91 -0,51 
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26 
2

23

1 z
xxy  2

3

yx
xyx  1,26 3,69 

27 
zyx

yxz
22

3ln
 

yx
yxy

10

4

 -4,11 2,99 

28 
2

23

z
zx

zyx  
22

22

yx
xyyx  1,24 2,55 

29 zyx
zyxtg

ln

3
 

3

3

xy
yx  -1,25 -3,16 

30 
ztg

yx3 sincos  3

2

cos x
xx y

 1,84 -1,17 

  

1.        
 ? 

2.    printf()  puts()   
 ? 

3.      ++    
math.h? 

4.    gets_s()    
     ? 
5.      gets_s()  

 ? 
6.        

  scanf_s()? 
7.       

       scanf_s()? 
8.        

     printf()? 
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  3 
 .     ++. 

  

       
  : 

  if; 
  switch; 
   ? (  ). 

       
  ( ) break,     

      ( ) 
continue,         

  return,       
  goto,  ,     

 ,       goto [2; 3]. 
 break      switch. 

 
3.1.  if 

    if: 
if (expression) 
program statement; 
 

  if    , 
   ,     . 

   expression     
.     expression  , 

      program statement.  
    , : 
if (expression) 
{ 
program1 statement1; 
program2 statement2; 
... 
} 
 
3.2.  if–else 

    if–else: 
if (expression) 
program1 statement1; 
else 
program2 statement2; 
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   expression,     
 program1 statement1,      

program2 statement2. 
     .    
  : 

if (expression) 
{ 
program1 statement1; 
program2 statement2; 
... 
} 
else 
{ 
program33 statement33; 
program34 statement34; 
... 
} 
 
3.3.  if–else if–else if–...–else 

   if–else if–else if–...–else: 
if (expression1) 
program1 statement1; 
 
else if (expression2) 
program2 statement2; 
 
else if (expression3) 
program3 statement3; 
... 
else 
program statement; 
 

      
,    expression1, expression2, expression1,... . 

    program1 statement1, program2 
statement2, program3 statement3  . .  ,       

,  ,    else.  
      

     : 
if (expression1) 
{ 
program1 statement1; 
... 
} 
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else if (expression2) 
{ 
program2 statement2; 
... 
} 
 
else if (expression3) 
{ 
program3 statement3; 
... 
} 
... 
 
else 
{ 
program statement; 
... 
} 
 
3.4.  switch 

    switch: 
switch (expression) { 
case value1: 
program statement; 
... 
break; 
 
case value2: 
program statement; 
... 
break; 
... 
 
case valuen: 
program statement; 
... 
break; 
 
default: 
program statement; 
... 
break;  
} 
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    value1, value2,..., valuen, 
       

.   ,       , 
 ,     .  

 break     
       switch.  break 

     .    ,  
      

       ,    
 break. 

   default     
,       . 

 if  switch      
      (   

   ),      
. 

 
3.5.    

      ,    
  ,     
 .  ,       .  

    : 
 ? _1 : _2 

        TRUE 
( ,  ),   _1,    

   ,     
.         

FALSE ( , . . ),   _2,   
    ,    

_2. 
      ?.  

  ?       
        .  

 
3.6.  break (   – ) 

   break      
,   while, for  do–while.      

    (  ), 
   . 

  break     (  
),      ,    

 . 
     break   

  ,      
     (    while  for)       
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(    do–while),     . 
   break: 

break; 
 
3.7.  continue (   – ) 

   continue      
 . 

 continue     break. 
 continue       (while, for  do–

while)         
 .       
  ,    .   

  (  ),     
continue (  ),  . 

   continue: 
continue; 
 
3.8.  goto 

       
  goto  .       

 .   goto     
.        . 

,   ,  goto    
, ,      . 
  goto   .  –  

   .      
 ,    goto,     . 

    goto: 
goto ; 
. 
. 
. 

:  . 
 

    ,     goto.  
  goto      ,   

 . 
     . 3.1. 

 3.1.  
 

 /    
1) &&  
2) ||  
3) ! ,  
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 : 
        ! 

                >  >=  <  <= 
                ==  != 
                && 

        ||   
 

    ,    
        

 . 
    . 3.2. 

 3.2.  
     

 
 /    

1) ==  
2) !=   
3) <  
4) <=    
5) >  
6) >=    

        0 
( )  1. 

 . 

 1.       
    (  )    

  if.   : 
02 cbxax  

 ,      , 
    , . .  

042 acbD  
   : 

#include <stdio.h> 
#include <conio.h> 
#include <math.h> 
 
int main(void) { 
 float a, b, c; 
 float D, x1, x2, x; 
 printf("\n\t Equation a*x^2 + b*x + c = 0\n"); 
 printf("\n\t Enter the coefficient a: "); 
 scanf_s("%f", &a); 
 printf("\t Enter the coefficient b: "); 
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 scanf_s("%f", &b); 
 printf("\t Enter the coefficient c: "); 
 scanf_s("%f", &c); 
 D = b*b - 4*a*c; 
 if (D >= 0 && a != 0) { 
 x1 = -b/(2*a) + (float)sqrt(D)/(2*a); 
 x2 = -b/(2*a) - (float)sqrt(D)/(2*a); 
     printf("\n\t The roots of the equation:\n\t x1 = 
%1.4f, x2 = %1.4f\n", x1, x2); 
 } 
 if (D < 0) 
  printf("\n\t The roots of complex\n"); 
 
 if (a == 0 && b != 0) { 
x = -c/b; 
 printf("\n\t As a = %1.0f,\n\t the solution of the 
equation is: %1.4f\n", a, x); } 
 
 printf("\n Press any key: "); 
 _getch(); 
 return 0; 
} 

      . 3.1. 
 

 
. 3.1.      

 
       

 if.   ,    = 0,  
      .   

  . 
    scanf_s()   

 scanf()  .    ,      
  (warning)  MS Visual Studio 2008.  

 ,     math.h   
  , , sqrt(). 

   if     (&&)   
 ,        

        
 .        if. 
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 2.       
        if–else. 

  : 
02 cbxax  

   : 
#include <stdio.h> 
#include <conio.h> 
#include <math.h> 
 
int main(void) 
 { 
 float a, b, c; 
 float D, x1, x2, x; 
 printf("\n\t Equation a*x^2 + b*x + c = 0\n"); 
 printf("\n\t Enter the coefficient a: "); 
 scanf_s("%f", &a); 
 printf("\t Enter the coefficient b: "); 
 scanf_s("%f", &b); 
 printf("\t Enter the coefficient c: "); 
 scanf_s("%f", &c); 
 D = b*b - 4*a*c; 
 if (D >= 0 && a != 0 && b != 0) { 
 x1 = -b/(2*a) + (float)sqrt(D)/(2*a); 
 x2 = -b/(2*a) - (float)sqrt(D)/(2*a); 
     printf("\n\t The roots of the equation:\n\t x1 = 
%1.4f, x2 = %1.4f\n", x1, x2); 
 } 
 else { 
if (a == 0 && b != 0) { 
x = -c/b;  
if (c != 0) 
printf("\n\t As a = %1.0f,\n\t the solution of the 
equation is: %1.4f\n", a, x); 
 
 
else 
printf("\n\t As a = %1.0f and c = %1.0f,\n\t the 
solution of the equation is: %1.0f\n", a, -x);  
} 
if (D < 0) 
printf("\n\t The roots of complex\n");  
 } 
 
 printf("\n Press any key: "); 
 _getch(); 
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 return 0; 
} 

     if. 
      

  . 3.2. 

 
. 3.2.        

 
 4.      

    switch. 
   : 

#include <stdio.h> 
#include <conio.h> 
 
int main (void) { 
 float value1, value2; 
 char operat; 
  
     printf("\n\t Printed on the keyboard expression: 
"); 
scanf_s("%f%c%f", &value1, &operat, sizeof(char), 
&value2); 
 
     switch (operat) { 
  
     case '+': 
  printf("\n\t Result: %1.4f\n", value1 + 
value2); 
  break; 
  
     case '-': 
  printf("\n\t Result: %1.4f\n", value1 - 
value2); 
  break; 
 case '*': 
  printf("\n\t Result: %1.4f\n", value1 * 
value2); 
  break; 
  
     case '/': 
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  if (value2 == 0.0) 
  printf("\n\t Division by zero.\n"); 
  else 
          printf("\n\t Result: %1.4f\n", value1 / 
value2); 
  break; 
  
     default: 
  printf("\n\t Unknown arithmetic operator\n\t 
error or enter a number. Break!\n"); 
  break; 
 
 } // End switch 
 
 printf("\n Press any key: "); 
 _getch(); 
 return 0;   
} 

      switch.  
break      switch.  

   switch.  
      . 3.3. 

 

 
. 3.3.      

 
 5.       

     .    
     ? 

   : 
#include <stdio.h> 
#include <conio.h> 
#include <stdlib.h> //     
#include <time.h> 
int main (void) { 
int a, b, maxab; 
unsigned int some; 
long int L; 
L = (long) time(NULL); 
some = (unsigned) L/2; 
srand(some); 
a = rand(); 
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b = rand(); 
printf("\n\t Random numbers: a = %d; b = %d\n", a, b); 
//       
maxab = (a > b) ? a : b; 
printf("\n\t Maximum number: %d\n", maxab); 
 printf("\n Press any key: "); 
 _getch(); 
 return 0; 
 } 

       
rand()      srand().  

      stdlib.h.  
time()     time.h,   

,    .  
  L  some   . 
     rand()    
     RAND_MAX,    

      32767 
      . 3.4. 

 

 
. 3.4.      

 
 7.        0 

 30. 
#include <stdio.h> 
#include <conio.h> 
int main (void) 
 { 
 int x; 
 printf("\n\t Even numbers from 0 to 30:\n\n"); 
     for (x = 0; x < 31; x++)  { 
 if ( x % 2 ) continue;  
     printf("\t\t %3d\n", x);  
     } 
 printf("\n Press any key: "); 
 _getch(); 
 return 0; 
} 

         
 ( %2).         ,  
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 ( , ) continue   
 ,   ,   

  .     
  ,       

     ,   printf() 
.  printf()      for. 

     . 3.5. 
 

 
. 3.5.      

 
.  goto       

, . .       .   
      goto. 

 8.  -       
  IF.       . 

x
x

x
xxx

y
,

)2(
13

0,742

22

3

 

 
. 3.6.    
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//      
//   . . 
#include <stdio.h> 
#include <conio.h> 
#include <math.h> 
int main(void) 
 { float a, x; 
 float y; 
 printf("\n\t Vvedite coefficient a= "); 
 scanf_s("%f", &a); 
 printf("\t vvedite x= "); 
 scanf_s("%f", &x); 
 if (x >= 0) { 
 y = sqrt(2*x*x*x+4*x+7); 
 printf("\n\t y = %1.4f\n", y); 
 } 
 else  
if (x<a) {y = (3*x-1)/pow((x*x+2),2);  
printf("\n\t  y = %1.4f\n", y);} 
 printf("\n Press any key: "); 
 _getch(); 
 return 0; 
} 

 

 ,  

0x  

742 3 xxy  
ax  

22 )2(
13

x
xy  

  

 

+ 

+ 

- 

- 
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 -       
  IF.       

  ,  

axxf
axxf

xxf

),(
0),(

0),(

3

2

1

 

        . 
  f1(x), f2(x)  f3(x)    3.2.   

   . 
 3.2. 

 f1(x) f2(x) f3(x) 

1  3 3 2
52  

32

2

)3(
5  )(cos 32 xx  

2  5 2 1  )5(ln2 x  25,02 )(sin xx  

3  123 x  5,03 )(sin xx  xx)(ln 2  

4  xx 42 cossin  xx)(ln2   xx)(tg 2  

5  )1(ln3 xx  )1)12(tg(
22

x  xxx4  

6  xxx 34 2  4 xe  )ln( 23 xx  

7  
5

2)13(
x

x  5ln2 x  21cos x  

8  )2(ctg 35 xx  1)32(tg
5

x  xex 1tg 2  

9  xx 3sin  2cos3 xx  25.02sin xx  

10  
12 xx  2sin x  xx2ln  

11  32sin x  5 2 16 xx  )(sin2 xex  

12  xxe2  )(cos)1( 33 xx  )(sin2 33 xx  
13  5ln 2x  )2(sin xe  15tg x  

14  )(sin2 33 xx  xx cos)1( 32  24 sin2 xx  

15  3cos xx  xx sin3

 x3cos8  
16  4sin xx  )14(ln 2x  5 25ln x  
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  3.2. 
 

17  x x x4 32  243,1 x  
xx 1  

18  xx ctg5  )1(ln 2x  32 1xe  

19  )2(ctg 35 xx  5 4 3x  
x

x
22 1sin  

20  2)13(ctg x  2 xe x  23sin x  

21  )1(sin xx  xx cos)1( 33  33 sin xx  

22  3)2/()1( xx  )2(cos xe x  5 2 2sinln3 x  

23  35 ctg3 xx  2)14(sinln x  3 42 12 xx  
24  243,1 x  x 33  )2sin(1 xx x  

25  xe x cos3  43sin x  3 2 13xe x  
26  xxx 1,03 )1(  33 2cos1 xx  )01,0(tg)7(sin xx  

27  xx )1,0(tg 2  )(sin1 xe x  5 2 2sin3 x  
28  35 ctg3 xx  33,0 2sin)1( xx  25 xx  

29  )(sin)sin( xx x
 xx 23 3  xx sin2  

30  )7(sin2 xx  xx 103
 7 24 12 xx  

  

1.        
if? 

2.       ? 
3.       

 ? 
4.        break  continue? 
5.       ? 
6.          

++? 
7.        

++? 
8.  ,    switch   case  

  break? 
9.  ,    switch    default 

         case? 
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  4 
    ++ 

  

       
 .      

 ,      
. 

4.1.  while 
      while.  while 

   ( ) : 
while (expression) 
program statement; 

   expression,    
.      expression  

  (TRUE),    program statement, 
     .  
      expression. 

     TRUE,     
 program statement.     ,   

   expression (     while) 
    FALSE ( ),    

 ,       
,    program statement.  

   ,   ( )   
 : 

while (expression) 
{ 
program statement; 
program2 statement2; 
program3 statement3; 
... 
} 

      
     while. ,    

 ,  ,    expression. 
,     expression   

   (  ). 
 
4.2.  for 

  for    : 
for (init_expression; loop_condition; loop_expression) 
program statement; 

 



 60 

 ,       for, 
    .  

  init_expression     
 . 

  loop_condition    ,  
       .  

    ,    (  ) . 
   ,    .  

  loop_expression   ,  
   , . . program statement. 

   init_expression  loop_expression  
    ,    

loop_condition –     . 
     ,      
   .   init_expression  loop_expression, 

     .    
  loop_condition,    ,   

   ,      
(  ). 

    ,    
   : 

for (init_expression; loop_condition; loop_expression) 
{ 
program1 statement1; 
program2 statement2; 
program3 statement3; 
... 
} 

        . 
 ,   for,   

    while  : 
 

init_expression; 
while (loop_condition) 
{ 
program statement; 
loop_expression; 
} 

    continue. 
       ,  

         
(       for).   

           
  .      

        



 61 

 ( )   
( ). 

 
4.3.  do–while 

   while  for   
       .   

     ,      
      FALSE ( ).   

        
 ( . .          
)    do–while. 

  do–while    : 
do 
program statement; 
while (loop_expression); 

 
  do–while   :  

  program statement,    
   loop_expression    while.  

    TRUE ( ),    
,   program statement     

.       ,    
    loop_expression   
 TRUE.        
 FALSE ( ),       

   (   ), 
   . 

 ,  do–while     
 . 

       
    : 

do { 
program1 statement1; 
program2 statement2; 
program3 statement3; 
... } while (loop_expression); 

 
  while     , 

  for     ,  
 do–while    c . 

 
  

 
      while, for  do–

while. 
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 1.        
     while.    

     . 
   : 

#include <stdio.h> 
#include <conio.h> 
int main(void) 
 { 
int i, j = 0, n; 
printf("\n\t Enter the primary natural number: "); 
scanf_s("%d", &i); 
printf("\t Enter the last natural number: "); 
scanf_s("%d", &n); 
printf("\n\t The numbers are:"); 
while (i <= n) { 
printf("\n\t %3d", i); 
++i; 
++j;  
} 
printf("\n\t Total numbers: %d\n", j); 
printf("\n Press any key: "); 
 _getch(); 
 return 0; 
 } 

 
. 4.1.         

 
      . 4.1. 

    scanf_s(),   MS Visual 
Studio.     ,   

 ,   ++i  ++j ,     
.    "++"     

  .   ,  ++i –    
 ,  i++ –     ,  
   .      

.  
   ,    i    
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 n ( ,  n    i),   
  (     j),   

 .  ,     , 
      i  

   n.    ,    
     ( )  i, j. 
 

 2.       
          

for. 
 ,    26 .    

   .   ,   char   
 ,      . 

   : 
#include <stdio.h> 
#include <conio.h> 
int main(void){ 
 int j = 1; 
 char a = 'a'; 
 printf("\n  Table code characters:\n"); 
for ( ; a <= 'z'; ++a) 
 printf("\n %4d) %2c: code%4d", j++, a, a); 
 printf("\n\n Press any key: "); 
 _getch(); 
 return 0; 
} 

     . 4.2. 
 

 
. 4.2.        

 
      

 ,       
%4d  %2c        printf(). 
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 3.     "  "  
  : 

...
654

1
543

1
432

1
321

1
 

 
   : 

#include <stdio.h> 
#include <conio.h> 
int main(void) 
 { 
   double denom; 
   double sum1 = 0.0, sum2 = 0.0; 
   int k = 1; 
   denom = k * (k + 1) * (k + 2); //   
 do { 
 sum1 = sum2; 
 sum2 += 1.0 / denom; 
 denom = denom / k * (k + 3); 
 ++k; 
 } while (sum1 < sum2); 
printf("\n\t The amount of numerical series: %lg\n", 
sum2); 
 printf("\n Press any key: "); 
 _getch(); 
 return 0; 
} 

       
 sum2.       sum1. 

        
 ,      sum1 < 

sum2 (    denom).    
      (   

      ), 
  sum1 < sum2   .  , 
       
   "  ".  

     .  
       "l". 

     . 4.3. 
 

 
. 4.3.       
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 4.      , 
   . 

   , , ,  123   
321. 

   : 
#include <stdio.h> 
#include <conio.h> 
 
int main(void) 
 { long int x, r; 
 printf("\n Enter an integer: "); 
 scanf_s("%ld", &x); 
 printf("\n Reverse-digit number %ld:\n\n\t", x); 
 do { 
 r = x % 10; 
 printf(" %ld", r); 
 x = x / 10; 
 } while ( x != 0); 
 printf("\n\n Press any key: "); 
 _getch(); 
 return 0; 
} 

       
 ,    , . . "%".  , 

     ,  .   
      ,  

    . ,   
,    ,    long int 

(  long).        int  
long int      . 

     . 4.4. 
 

 
. 4.4.       

 
 5.      for  

   " "  ,    
,  .      for 

    . 
   : 

#include <stdio.h> 
#include <conio.h> 
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int main (void) { 
 int p = 0; 
     char ch = 'A';  
     char i, j, k, ch2, kk, chA; 
     chA = ch; 
printf("\n   Enter a capital letter between \"A\" and 
\"S\": "); 
scanf_s("%c", &ch2, sizeof(char)); 
for(chA -= 1; chA >= ch2; chA-- ) 
 { printf("\n   Error! Press any key: "); 
 _getch(); 
 return -1; } 
for (kk = 'S'+1; kk  <= ch2; kk++)  
{printf("\n   Error! Press any key: "); 
 _getch(); 
     return -1;} 
k = ch2; 
for ( kk = ch; kk <=  k; kk++) 
 {  printf("\n "); 
for (ch2 = ch; ch2 <= k-p ; ch2++)    
   printf("  ");  
for (j = ch; j <= kk ; j++)   
  printf(" %c", j);  
 for (i = kk; i > ch; i-- ) 
   printf(" %c", i-1); 
 p++;} 
    printf("\n\n Press any key: "); 
 _getch(); 
 return 0; 
} 

     . 4.5. 

 
. 4.5.     

 
 6.   -        

 ++     
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ax

a

),2(cos

0,3

0,22

2

 

   While   [-2; 5]   0,8.  
 

-    

 
 

   : 
 

//     ++ 
//   . . 
#include <stdio.h> 
#include <conio.h> 

 

 , n,xk, xh 

0x  

22xy  ax  

3xy  

 x,  

 

+ 

+ 

- 

- 

2cos2 xy  

x=xn; 

x<=xk 

x=x+xh 

- 

+ 
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#define _USE_MATH_DEFINES 
#include <math.h> 
#include <limits.h> 
#include <float.h> 
int main(void) 
 {double xn, xk, xh, a, x, y; 
printf("\n\t Vvedite xn= "); 
scanf_s("%lf", &xn); 
printf("\t vvedite Xk= "); 
scanf_s("%lf", &xk); 
printf("\t vvedite Xh= "); 
scanf_s("%lf", &xh); 
printf("\t vvedite a= "); 
scanf_s("%lf", &a); 
printf("\n\t Tablica znacheniy"); 
x=xn; 
while (x <= xk) { 
 if (x<=0){ y=2*x+2;}else { 
 if (x<=a) {y=sqrt(x+3);}else{ 
  if (x>a) {y=pow(cos(x+2),2);}}} 
 printf("\n\t %4.3f\t\t%4.3f\n", x,y); 
 x=x+xh; } 
printf("\n Press any key: "); 
 _getch(); 
 return 0; 
 } 

 

 
. 4.6.   
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. 4.7.    

 

   

  -        
 ++    

axf
axf

xf

,3
0,2

0,1
 

 
    While   [xn;xk]   xh. 
    4.2.  

 4.2 
 

 

  

xf 1  xf 2  xf 3  
 

 

 
 

1  5ln 2x  )2(sin xe  1cos
3sin

2 xe
x

x  [-2,9; 8,2] 0,2 

2  )(sin2 33 xx  xx cos)1( 32  
24 sin2 xx

 
[-1,2; 2,6] 0,1 

3  3sin 5x  xx sin3  1sin4 xx  [-1,7; 2,4] 0,3 

4  2tg4 xx     )14(ln 2x  5 25ln x  [-4,3; 8,0] 0,5 

5  35 10xx  243,1 x  
xx 1  [-9,1; 5,8] 0,14 
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  4.2. 
 

6  xx 2ctg5
 )1(ln 2x  32 1xe  [-3,4; 2,5] 0,23 

7  )2(ctg 35 xx  5 4 3x  
x

x
22 1sin  [-2,2; 8,1] 0,15 

8  2)13(ctg x  xxe2  1sin 3x  [-2,8; 5,2] 0,5 

9  xxx 23 4  xx cos)1( 33  33 sin xx  [-3,2; 7,8] 0,36 

10  3)2)(12( xx  2sin xex  5 2 2sinln3 x  [-6,1; 1,3] 0,15 

11  1ctg 3x  2)1(sinln x  3 42 12 xx  [-7,4; 0,6] 0,16 

12  243,1 x  x 33  1tg5 1 xx  [-1,2; 7,1] 0,45 

13  )2(sin 32 xe x  sin3 4x  3 2 13xe x  [-2,2; 3,9] 0,55 

14  xxx 1,03 )1(  
33 cos1 xx

 
)2(tg2 2xx  [-0,3; 4,5] 0,62 

15  3 3 2
52  

32

2

)3(
5  )(cos 32 xx  [-2,4; 4,4] 0,4 

16  5 2 1  )5(ln2 x  25,02 )(sin xx  [-3,9; 3,8] 0,15 

17  1ctg3 35 xx  )(sin1 xe x  5 2 2sin x  [-1,3; 7,1] 0,6 

18  35 ctg xx  xx sin)17( 3,0  25 xx  [-2,9; 6,2] 0,8 

19  )(sin2 xx x
 xx 23 3  5 2 1  [-3,7; 8,5] 0,11 

20  1)7(sin2 xx  xx 103  7 24 12 xx  [-3,9; 1,2] 0,25 

21  123 x  25,02 )(sin xx  xx)(ln 2  [-4,5; 6,1] 0,3 

22  xx 42 cossin  xx 3)1(ln   21 3tg5 xx  [-3,4; 3,4] 0,33 

23  63 23 xxx  1)12(tg
22

x  xxx4  [-4,1; 5,0] 0,45 

24  xxx 34 2  3 xe  )(ln 23 xx  [-1,7; 2,9] 0,75 

25  
12

)13(
5

2

xx
x

 5ln2 x  5 21 x  [-1,6; 4,7] 0,65 
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  4.2. 
 

26  )2(ctg 35 xx  1)32(tg
5

x  x e x2  [-1,6;3,7] 0,3 

27  5tg xx x  xx cos3  25.02sin xx  [-2,8; 8,2] 0,4 

28  xx 3)1(ln  xx 3sin 2  3ln2 xx  [-1,7; 2,6] 0,25 

29  sin2 3x  5 2 16 xx  )(sin xex  [-2,2; 7,4] 0,23 

30  xex 1cos 3  3 3 2
52  )(sin72 32 xx  [-1,1; 7,9] 0,8 

  

1.        ? 
2.       ? 
3.         

   ? 
4.         

   ? 
5.         

? 
6.      ?  . 
7.      while  for? 
8.            

? 
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  5 
      ++. 

   .   
   . 

  

        
  .   

 .       
    .       

      , . .  int, float  
double. 

     (   1 n 
 n 1),  (   n m)   

(  n m p...).  ,       
     ,   (   ) 

–   .       
,    ( ),   ,     

   . .      
,    .    ,  

,       .   
      . 

 
5.1.   

  –     . 
    : 

  _ [ ]; 
        . 

 ,        
_ ,   . 

       . ,  
    9,      10 

   0, 1, 2, 3, 4, 5, 6, 7, 8, 9.  
        

.      . 
     , . .   

      .    
      ,   
 –  . 

         
 : 

  =     *  
 

       .   
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. 

 
5.2.   

  ++     . 
   : 

  _ [ 1] * [ N] = 
{ _ }; 

 _   ,  .  
      .  

   : 
int A[5] = {1, 2, 3, 4, 5}; 

  A[0] = 1, A[1] = 2  . . 
      . 

,   : 
int A[ ] = {1, 2, 3, 4, 5}; 

  

 1.      
     1  15    

.      . 
       

 .     : 
1.     N   

   . 
2.      . 
3.     (N–1)  

        
  . .,    ,   . 

   : 
#include <stdio.h> 
#include <conio.h> 
#include <time.h> 
#include <stdlib.h> 
#define Left 1 
#define Right 15 
#define N 10 
 
int main (void) { 
float R, r, min; 
float A[N]; 
 
int i, j, k;  
unsigned int some; 
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long int L; 
 
L = (long) time(NULL); //   
some = (unsigned) L; //   
srand(some); //      
rand() 
printf("\n\t The initial array of random numbers in the 
interval [%d, %2d]\n", Left, Right); 
 
for (i = 0; i < N; ++i) 
{//     [0,1] 
r = (float) rand()/RAND_MAX; 
//       
R = Left + (Right - Left) * r; 
//     
A[i] = R; } 
 
//     
for (i = 0; i < N; ++i) 
printf("\n\t %5d) %10.4f", i + 1, A[i]); 
 
//    
for (i = 0; i < (N - 1); ++i) 
 { 
 min = A[i]; k = i; 
for (j = i + 1; j < N; ++j) 
if (A[j] < min) { k = j; min = A[k]; } 
A[k] = A[i]; A[i] = min; 
} 
 
//      
printf("\n\n\t Sort an array:\n"); 
for (i = 0; i < N; ++i) 
printf("\n\t %5d) %10.4f", i + 1, A[i]); 
 
 printf("\n\n Press any key: "); 
 _getch(); 
 return 0; 
} 

      . 5.1. 
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. 5.1.       

 
       

  (#define Left 1),   (#define Right 15)   
  (#define N 10).    

time.h –      , stdlib.h –   
     . 

 
 2.       

  .     
.  

   : 
#include <stdio.h> 
#include <conio.h> 
 
int main (void) 
{ 
 int i, size, max; 
 int A[ ] = {3, 5, 2, 8, 12, 0, -7, -3, -21}; 
size = sizeof(A)/sizeof(A[0]); 
printf("\n\t The dimention of the array A is equal to: 
%d\n", size); 
       
max = A[0]; //   
 for (i = 0; i < size; ++i) 
  if (A[i] > max) max = A[i];  
printf("\n\t Maximum array element: %d\n", max); 
  
printf("\n\n Press any key: "); 
 _getch(); 
 return 0;  
} 
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      sizeof(). 
     . 5.2. 

 

 
. 5.2.      

 
 3.      

  ,  i-e   (i+1)- ,    – 
.       . 

   : 
#include <stdio.h> 
#include <conio.h> 
#define N 55 
 
int main (void)  
 
{ 
 int i, j, k; 
 double D[ ] = {1.23, 2.34, 3.45, 4.56, 5.67, 
6.78}; 
 double B[N];  
//   ,    D 
  
//         
 for (i = 0; i < N; ++i) 
  B[i] = 0.0; 
 
k = sizeof(D)/sizeof(D[0]); 
 
B[0] = D[k-1]; 
for (i = 0; i < (k - 1); ++i) 
B[i+1] = D[i]; 
 
printf("\n\t The original array:\n"); 
for (i = 0; i < k; ++i) 
printf("%8.2f", D[i]);  
 
printf("\n\n\t The reconfigured array:\n"); 
for (j = 0; j < k; ++j) 
printf("%8.2f", B[j]); 
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 printf("\n\n Press any key: "); 
 _getch(); 
 return 0; 
 } 

     . 5.3. 
 

 
. 5.3.        
 

 4.       
  ,    ,  

,    .    
  . 

 
        

    , . . %. 
 

   : 
 

#include <stdio.h> 
#include <conio.h> 
 
//   
#define n 7  
int main (void) {  
int i, k; 
 
//   
float A[n] = {1.23F, 2.34F, 3.45F, 4.56F, 5.67F, 6.78F, 
7.89F}; 
float B[n];//   
 
//   
 for (i = 0; i < n; ++i) 
  B[i] = 0; 
//    
printf("\n\t\t The original array of dimention n = 
%d:\n", n); 
  
printf("\t"); 
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 for (i = 0; i < n; ++i) 
  printf("%6.2f", A[i]); 
 
//    
 printf("\n\n\t\t The reconfigured array:\n"); 
 for (i = 0; i < n; ++i) {  
 
k = i % 2; //      
if (k == 0 && i < n - 1 ) 
 B[i] = A[i + 1];  
else if (k != 0 && i > 0 ) 
B[i] = A[i-1]; 
else if (k == 0 && i < n) 
B[i] = A[i]; }   
 
printf("\t"); 
      for (i = 0; i < n; ++i) 
  printf("%6.2f", B[i]); 
  
printf("\n\n Press any key: "); 
 _getch(); 
 return 0; } 

 
        

F. 
     . 5.4. 

 

 
. 5.4.         

 
 5.   -        ++,  

  (8),       ,  
       . 
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-    
 

 
 

   : 
 

//     ++ 
//   . . 
#include <stdio.h> 

 

I=1,8 

 [i] 

I=1,8 

 

 [i] 
 

Sum=0 

Min=A[0] 

I=1,8 

 sum, min 

A[i] 
, 

 
Sum=sum+A[i] 

A[i] <min 

Min=A[i] 
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#include <conio.h> 
#include <math.h> 
 
int main (void)  
{ 
int A[8]; 
int i, sum,min;  
printf("\n\t Vvedite massiv iz 8 chisel\n"); 
for (i = 0; i < 8; i++) 
scanf("%i",&A[i]); 
//     
printf("\n\t ishodniy massiv \n"); 
for (int i = 0; i < 8; i++) 
printf("\n\t %5d element massiva %10d", i + 1, A[i]); 
//       
sum=0;min=A[0]; 
for (i = 0; i < 8; i++) 
  { if((A[i]>0)&&(!(A[i]%2))) {sum=sum+A[i];} 
   if (A[i] < min) {min = A[i];}}  
printf("\n\t Minimalniy elementmassiva %d\n", min); 
//    
printf("\n\n\t Summa=:%10d\n",sum); 
 printf("\n\n Press any key: "); 
 _getch(); 
 return 0; 
} 
 

 
. 5.5     
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. 5.6.     

  

 -        
 5.1.. 

 5.1. 
 

    

     
     3 1 
     
     
      2 
      
     
     3 3 
      

  
      

      
  4 

        

     
   

     
     5 
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   5.1. 
 

      5 

        
  6 

       
   

      
  

       
  

7 

       

     
     

       
8 

      [0;10] 

     
      

       
   

9 

     
      

    ,    
 3 10 

      
    

      

      
   11 

      
  

     
   

       [-10;20] 12 

        

     
     

         
[-20;30] 

13 
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   5.1. 
 

      5 

        
  14 

       
     
     3 15 
     
     
      16 
      
     
     3 17 
      

  
      

      
  18 

        

     
   

     
     19 

 
    

     
  

      5 

        
  20 

      
   

      
  

       
  

21 

       

     
     

       
22 

      [0;10] 
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   5.1. 
 

     
      

       
   

23 

     
      

    ,    
 3 24 

      
    

      

      
   25 

      
  

     
   

       [-10;20] 26 

        

     
     

         
[-20;30] 

27 

       
     
      28 
      
      4 
      29 
      

  

      
  

     30 

      [-20;30] 
 

  

1.        ++? 
2.        ++? 
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3.           
   ++? 

4.        
   ? 

5.        
  define       

 ? 
 

 
 



 86 

  6 
  .   .  

  

6.1.  ,  
 

      . 
    : 

  _ [ 1] [ 2]; 
   1     
,  2 –  . 
        

.        0 (  ).  
         
. ,    ,   

    . 
         

 : 
  =   *   *  

   
 
6.2.   
 

    : 
  _ [ 1] [ 2]... [ N]; 

     .  
         

 .      ,  
 ( ). 

        
   ,       

  . ,    
    ,    

.       
  ,     . 

        
   : 

  = 1* 2*...* N *  
   

,       
,  ,   ,    

    . 
        

sizeof(),    . , sizeof(float).  
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6.3.   
 

      
       

  .  
   : 

int  MN[3][4] = { 
{1, 2, 3, 4}, 
{5, 6, 7, 8}, 
{9, 10, 11, 12} 
}; 

 MN[3][4] –  ,   3   4 . 
        
   . 

   : 
int  XYZ[2][3][4] = { 
{ {1, 2, 3, 4}, {5, 6, 7, 8}, {9, 10, 11, 12} }, 
{ {13, 14, 15, 16}, {17, 18, 19, 20}, {21, 22, 23, 

24} } 
}; 

 ,  XYZ   ,     
  3 4, . . 3   4 . 

         
 .  ,    MN[3][4]  

 : 
int  MN[][4] = { 
{1, 2, 3, 4}, 
{5, 6, 7, 8}, 
{9, 10, 11, 12} 
}; 

       
 ( )     .  

  ,      , 
 ,     .  

       : 
int  XYZ[][3][4] = { 
{ 
{1, 2, 3, 4}, 
{5, 6, 7, 8}, 
{9, 10, 11, 12} 
}, 
{ 
{13, 14, 15, 16}, 
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{17, 18, 19, 20}, 
{21, 22, 23, 24} 
} 
}; 

     ( )    
 : 

#include <stdio.h> 
#include <conio.h> 
 
int main (void) { 
 int i, j, k; 
 int  XYZ[][3][4] = { 
{ {1, 2, 3, 4}, {5, 6, 7, 8}, {9, 10, 11, 12} }, // 1-   
{ {13, 14, 15, 16}, {17, 18, 19, 20}, {21, 22, 23, 24} 
} }; // 2-   
 for (i = 0; i < 2; ++i) { printf("\n"); 
  for (j = 0; j < 3; ++j) { printf("\n"); 
   for (k = 0; k < 4; ++k) 
    printf(" %3d", XYZ[i][j][k]); 
  } 
 } 
 printf("\n\n Press any key: "); 
 _getch(); 
 return 0; 
 } 

 . 

 1.      
(   n > 2)       

   (     1)     
. 

 : 

 
.6.1.        

 
   : 

#include <stdio.h> 
#include <conio.h> 
#define n 13 
 



 89 

int main(void) { 
 int i = 1, j, k; 
 int p = n/2; 
 int A[n][n]; 
 
 //   
 for (j = 0; j < n; ++j) 
  for (k = 0; k < n; ++k) 
   A[j][k] = 0; 
 
printf("\n\t Spiral matrix of dimention (%d x %d):\n", 
n, n); 
 
 for (k = 1; k <= p; k++)  //   
 { 
  //    
  for (j = (k-1); j < (n-k+1); j++) 
   A[(k-1)][j] = i++; 
 
  //    
  for (j = k; j < (n-k+1); j++)  
   A[j][n-k] = i++; 
 
  //    
  for (j = (n-k-1); j >= (k-1); --j)  
   A[n-k][j] = i++; 
 
  //    
  for (j = (n-k-1); j >= k; j--)  
   A[j][(k-1)] = i++; 
 } 
 if ( n % 2 )  
  A[p][p] = n*n; 
 
 //   
 for (i = 0; i < n; ++i) 
  for (j = 0; j < n; ++j) 
  { 
   printf("%5d", A[i][j]); 
   if (j == (n-1)) 
    printf("\n"); 
  } 
 
            printf("\n Press any key: "); 
  _getch(); 
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  return 0; 
} 

     . 6.2. 
 

 
. 6.2.      

 
 2.       

(  ),       
   n m.    

  30 .      
     –12  21. 

 
       .  

 
   : 

 
#include <stdio.h> 
#include <conio.h> 
#include <time.h> 
#include <stdlib.h> 
#define n 6 
#define m 7 
#define N 30 
const int Left = -12; //   
const int Right = 21; //   
 
int main (void)  
{ 
 float R, r; 
 float A[N][n][m]; 
 
 int i, j, k;  
 
 //     
 srand((unsigned) time(NULL));  
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 printf("\n\t The values of every 10 days from 30 
days:"); 

 
 //    30  
 for (k = 0; k < N; ++k) 
  for (i = 0; i < n; ++i) 
   for (j = 0; j < m; ++j) 
   { r = (float) rand()/RAND_MAX; 
 R = Left + (Right - Left)*r; 
 A[k][i][j] = R; 
 } 
 
 //     10-   
 for (k = 0; k < N; k += 10) { printf("\n"); 
 for (i = 0; i < n; ++i) { printf("\n"); 
 for (j = 0; j < m; ++j) 
  printf("%10.4f", A[k][i][j]); 
 }} 
 
 printf("\n Press any key: "); 
 _getch(); 
 return 0;  
} 
 

      30 6 7.  
,    ( )   6 7   

 30  –    .    
    const. 

      . 6.3. 
 

 
 

. 6.3.      10-   
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 3.          
  (m r)  (r n) .    

 4 5,   –  5 3 (  ). 
 

          
       .      

 m r,        r n.   
     m n.   

  : 

 
      

    : 

mjnibaC
n

k
kjilij ...,3,2,1,...,3,2,1,

1
 

         
   ,      : 

.1...,3,2,1,0,1...,3,2,1,
1

1

mjnibaC
n

k
kjilij  

   : 
#include <stdio.h> 
#include <conio.h> 
 
#define m 4 
#define r 5 
#define n 3 
 
int main (void) { 
 int i, j, k; //   
  
 const int A[m][r] = {{1,2,3,4,5}, 
 {2,3,4,5,6}, 
 {2,2,2,2,2}, 
 {3,3,3,3,3}}; 
  
 const int B[r][n] = {{9,8,7}, 
 {1,2,3}, 
 {4,5,6}, 
 {7,8,9}, 
 {1,1,1}}; 
 
 //       
 int C[m][n]; 
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 //    
 for (i = 0; i < m; i++) 
  for (j = 0; j < n; j++) 
   C[i][j] = 0; 
//      
 for (i = 0; i < m; i++) 
  for (j = 0; j < n; j++) 
   for (k = 0; k < r; k++) 
    C[i][j] = C[i][j] + 

A[i][k]*B[k][j]; 
//      
 printf("\n 1) Index: \"ijk\".  Matrix (%dx%d):\n", 

m, n); 
 for (i = 0; i < m; i++) { 
  printf("\n"); 
  for (j = 0; j < n; j++) 
   printf(" %4d", C[i][j]); 
 } 
 printf("\n\n ... Press any key: "); 
 _getch(); 
 return 0; 
} 
 

        
 .   (  i)      

 (   ),   (  j)    
   (  ),   (  k)   
  ,      

.         (const int). 
       ,  

"ijk". 
     . 5.7. 

 

 
. 6.4.      

 5.    , 
  (     )  

 ,   –   ,  
     [0;15]. 
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    –   TA   
  A    . 

   : 

#include <stdio.h> 
#include <conio.h> 
#include <stdlib.h> 
#include <time.h> 
#include <locale.h> 
int main (void) { 
 int i, j, n, m; 
 double *A_ptr, *B_buf; 
//     
srand((unsigned)time(NULL)); 
setlocale(LC_ALL, "Russian"); 
printf("\n    - \n   
    : "); 

 scanf_s("%d%d", &n, &m); 
A_ptr = (double *) calloc((n*m),sizeof(double)); 
B_buf = (double *) calloc((n*m),sizeof(double)); 
for (i = 0; i < n*m; ++i) 
A_ptr[i] = 15.0*rand()/RAND_MAX; 
setlocale(LC_NUMERIC, "English"); 
printf("\n  :\n"); 
for (i = 0; i < n; ++i) { printf("\n"); 
for(j = 0; j < m; ++j) 
printf(" %8.4f", A_ptr[i*m+j]); } 
//    
for (i = 0; i < n; ++i) 
for (j = 0; j < m; ++j) 
B_buf[j*n+i] = A_ptr[i*m+j]; 
printf("\n\n  :\n"); 
for (j = 0; j < m; ++j) {  
 printf("\n"); 
for(i = 0; i < n; ++i) 
printf(" %8.4f", B_buf[j*n+i]); } 
//    
free(A_ptr); free(B_buf); 
     printf("\n\n Press any key: "); 
_getch();  
return 0; } 

       
  setlocale(LC_ALL, "Russian")     
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  : setlocale(LC_NUMERIC, "English").    
   locale.h. 

      . 6.5. 

 
 

. 6.5.     
 

 4.  -       ++ 
      , 

     . 
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.6.8. -    

 

 

i=0,m-1 

  
 A[i,j] 

j=0,m-1 

  3 –x  
(i+1)  

i=0,m-1 

  
 A[i,j] 

j=0,m-1 

max:=A[0,0] 

i=0,m-1 

 max, k, l, Sum 

j=0,m-1 

A[i,j]>max 

max:=A[i,j] 
k=i+1 
l=j+1 

  

 

Sum=k*k+l*l 
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   : 
 

//   
//   . . 
#include <stdio.h> 
#include <conio.h> 
#define m 3 
int main (void) { 
 int i, j, k, l,max,sum; //   
 int A[m][m]; 
 //    
 for (i = 0; i < m; i++) 
  {printf("\n vvedite 3 elementa %d 
stroki\n",i+1); 
  for (j = 0; j < m; j++) 
   scanf("%i,%j",&A[i][j]);} 
//    
 printf("\n  Ishodnaya matrica (%dx%d):\n", m, m); 
 for (i = 0; i < m; i++) { 
  printf("\n"); 
  for (j = 0; j < m; j++) 
   printf(" %4d", A[i][j]); 
 } 
// 
 max=A[0][0]; 
for (i = 0; i < m; i++)  
  for (j = 0; j < m; j++) 
   if (A[i][j]>max) {max=A[i][j];k=i+1;l=j+1;} 
printf(" \n maximalniy element matrici= %d ego nomer 
stroki =%d nomer stolbca=%d\n", max,k,l); 
sum=k*k+l*l; 
printf(" \n summa kvadratov indeksov maximalnogo 
elementa matrici %d\n", sum); 
 printf("\n\n ... Press any key: "); 
 _getch(); 
 return 0; 
} 
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.6.6.   

 

 
.6.7.     

 
 

  
 

 -        
 6.1. (  a     , 

       ) 
 6.1. 

   

)     3 . 
1 

) 
     2-  

    5  3-   
 D(5;5). 
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   6.1. 
 

)     . 
2 

) 
    3-    

   3  2-  
  (6;6). 

)     . 
3 

)     3   4-   
     2-     (4;6). 

a)     . 
4 

)   (5;7)       
 1-       4-  . 

a)    ,    ,  
  . 

5 
) 

    2-    
   3  4-  

  D(4;4). 
a)   ,    ,  

  . 
6 

) 
     2-  
     5  2-   

 (3;5). 
a)     5 . 

7 
) 

    3 
 1-         2-

   (6;6). 
a)     . 

8 
) 

     3-    
   1-    

(4;4). 
a)         

,   . 
9 

) 
  T(3;9)     

  2-       6-  
. 

a)      5 
. 10 

)   A(5;5)         3-
      4-  . 
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   6.1. 
 

a)          
,   . 

11 
) 

  (5;6)      
 2-       3 
. 

a)      3 . 
12 

)    2-     
  5-    (5;5). 

a)     . 
13 

)   A(6;6)      
3-       1-  . 

a)     . 

14 
) 

     1-  
        2-     

(4;5). 
a)     . 

15 
) 

  (7;7)       
 2-       3-  

. 
a)   ,     

(      ). 
16 

) 
  B(4;6)        

1-       3-  
. 

a)          
,   . 17 

)    3  2-    
   1-    (6;6). 

a)   ,     
(      ). 

18 
) 

     3-    
   1-    

(4;4). 
a)     5 . 

19 
) 

  (8;8)     
  3-       6-  

. 
a)      . 

20 
)   A(5;5)         2-

      4-  . 
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   6.1. 
 

a)     . 

21 
) 

  A(3;3)      
 1-       3-  

. 
a)   ,   5. 

22 
)    3-     

  1-    (5;5). 
a)     3 . 

23 
)   A(6;6)       

3-       1-  . 
a)      5 . 

24 
) 

      4-  
      2-     

F(6;6). 

a)         
,   . 

25 
) 

  (7;7)     
   1-      

 3-  . 

a)       [-10;10] 
 (4;4). 

26 
)      3  

    2   (5;4). 

a)    3    [-6;8] 
 (5;5). 

27 
) 

  A(3;3)       
  2-       4-  

. 

a)      
 (4;3). 

28 
) 

  (5;5)      
 3-       3  
. 
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   6.1. 
 

a)       [-
5;6]   (6;6). 

29 
) 

  A(6;6)     3 
 2-       2-  

. 

a)          
,   . 

30 
) 

      2-  
      2-    
 (4;4). 

 

  

1.        ? 
2.        ? 
3.           

   ? 
4.         

      ? 
5.        

   ? 
6.         

   (  )?  
7.        

  define       
 ? 
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  7 
    

  

        
. ,     printf(), scanf(), gets(), 

putchar()  .  –        ,  
    . 

       
    .  –   

.     , 
  ,     . 

            
   – .  ,  main() 

    .     
      main(),   

  ,    ,    
. 

     ++     . 
       ,     

   .         
.  ,    ,    

     .    
      . 

   ,  ,   
main(),    . 

 
#include <stdio.h> 
int main(void)  /*   */ 
{  /*    */ 
function1(); /*    */ 
function2(); /*    */ 
function3(); /*    */ 
} /*    main() */ 
 
/*     */ 
function1() { /*     */ 
/*    */ 
/*     */ 
} 
  
/*     */ 
function2() 
{ /*    */ 
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/*    */ 
/*    */ 
} 
 
/*     */ 
function3() 
{ /*    */ 
/*    */ 
/*    */ 
} 

 
  ( )    : main(), 

function1(), function2(), function3().     . 
  ,   .  
 –  ,       . 
,     ,   

. ,    ,  
 .   ++    

      return.  
        : 

return; 
return ; 

      : 
-   - (  ) 

{ 
_  

} 
_  –    ,  
        

.       ,  
.         , . . 
         . 

  -     , 
 . ,    int, float, double  . .  

,     ,    void. 
     ,   

   –  ,    
   .      

 .    ,     
    ,       

 void.    (    )  
 ,         ,  

.         
 : 

fun(  _ 1,  _ 2,...,  _  N) 
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: 
fun(int i, int j, float k, char str1, char str2) 
 

         
 main(),   : 

 
#include <stdio.h> 
#include <conio.h> 
 
void printMessage (void) 
{ 
printf("\n\t hello, world\n"); 
return; 
printf("\n\t 123\n"); 
} 
 
int main(void) 
{ 
printMessage(); 
 
printf("\n Press any key: "); 
_getch(); 
return 0; 
} 

     . 7.1. 
 

 
 

. 7.1.        
 

    : printMessage()  main(). 
      main(),  

  .   main()    
printMessage()  .    , 

     . 
  printMessage()    

printf("\n\t hello, world\n"); 
  ,    printMessage()    

 printf("\n\t 123\n"),   ,  
   (return)  . 

         . 
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 .      
   .   ,  

       
,    ,     
   .      
 ,    ,    
 . 

        : 
 _ (  _ 1,  _ 2,...,  

_ N); 
      printMessage()  

,          
main().   -   ++    

.       
  ,     

   ,     . 
      

printMessage()    : 
 
#include <stdio.h> 
#include <conio.h> 
 
//void printMessage (void);//   
 
int main(void) {  
void printMessage (void); //    
printMessage(); //    
printf("\n Press any key: "); 
_getch(); 
return 0; 
 } 
 
//   
void printMessage (void) 
{ 
printf("\n\t hello, world\n"); 
return; 
printf("\n\t 123\n"); 
 } 

       
  printMessage().  ,   printMessage() 
   main(). 

      . 
      , 

  . 
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   –   ,  
      (  

     ).   
       

   .     
     . 

  ++      
 –   .  ,   

    , . .    
          

    . 
      : 

1.        
 , . .    
  .      float 
   double,     char  short int 

   int.    ,  
     ,     

-    . 
2.   ,    

    . 
3.   –      
,     . 

4.         
 - ,       

    . 
5.      (   ) 

  . 
6.      ,    

 . 
  ,    , 

    ,     
  .      

      
   .      

 ( ),       
    .     

       
     .  ,  

   ( -     
    ),     

. 
       .   

       .  
     .   
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  : 
float fun(int n, float A[ ], float B[ ]); 
float fun(int n, float *a, float *b); 

      ,  
     –  

,    .     
 ,      

 . 
      ,  

    –     
.       . 

      : 
int fun(int n, ); 

 ( )    ,    
    .    
    . 

       
stdarg.h ( . 7.1)   ,   

      . 
 

 7.1.    stdarg.h 
 

  
va_list ,    

,   v_start, va_arg 
 va_end.       

  ,   
  va_list 

va_start ,    
     

.   ,   
 va_list,    

va_arg  va_end 
va_arg ,     

      
 .     

,    va_list ,  
      

va_end      
,      

 va_start 
 

      : 
 
double k; 
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double v1 = 1.5,       
       v2 = 2.5,        
       v3 = 3.5; 

//  ,  3 –   
       k = fun(3,v1, v2, v3); 

//  ,  0.0 –    
 

  k = fun(v1, v2, v3, 0.0); 
 

,   ,     
.      -    . . 
     ,   

     . 
      

      .  
    ,     

    ,       
    . 
   ,   , 

: 
  * _  (   )  

{ 
//   
 

 * _ ; 
? 
 
return  _ ; 
} 

 ,      
      . 

 
   : 

 
#include <stdio.h> 
#include <conio.h> 
#include <stdlib.h> 
int *out2(int A[], int B[], int); 
 
int main (void) { 
 int i, n; 
 int A[] = {1,2,3,4,5}; 
 int B[] = {2,2,2,2,2}; 
 int *ptrAB = NULL; 
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 n = (sizeof(A)/sizeof(A[0])); 
 
 puts("\n The initial arrays: "); 
 for (i = 0; i < n; i++) 
  printf(" %d", A[i]); 
  
     puts(""); 
 for (i = 0; i < n; i++) 
  printf(" %d", B[i]); 
 
 ptrAB = out2(A, B, n); 
 puts("\n\n Result from function: "); 
 for (i = 0; i < n; i++) 
  printf(" %d", ptrAB[i]); 
 puts("\n\n Control of the arrays: "); 
 for (i = 0; i < n; i++) 
  printf(" %d", A[i]); 
  
     puts(""); 
 for (i = 0; i < n; i++) 
  printf(" %d", B[i]); 
     free(ptrAB); //    
 
 printf("\n\n ... Press any key: "); 
 _getch(); 
 return 0; 
} 
 
int *out2(int A[], int B[], int n) 
{ 
     int i; 
int *ptr = (int *)calloc(n, sizeof(int)); //  

 
 
     for (i = 0; i < n; i++) 
     ptr[i] = A[i] + B[i]; 
 
     return ptr; 
} 

    . 
 ,       

,    ,     
 ,        . 

       
.   ,       
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   .  ,   
 ,  ,     return, 

   .  ,   , 
   ,    . 

  ++       . 
,        

.         
,    ,      

 . 
   –  ,    , 

   .   –    
  .       

   ,   , 
        . 

 
     : 

 
_ _ (* _ _ _ )( ); 

 
     ,   

     ,    
   – _ _ .   *  

 ,     ,  
  ,    
       

.    –        
   ,      

* _ _ _ . ,     
. 

      ,  
.     (   ).  

   .     
   .    ,  
       . 

       
  , ,    

.           
          

    . 

  

 1.      
   ,     

[–6;6],    . 
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   : 

 
#include <stdio.h> 
#include <conio.h> 
#include <stdlib.h> 
#include <time.h> 
#define MAX 10 
 
//      
void sort(double arr[], int n); 
 
int main (void) { 
 double M[MAX]; 
 int i, size = MAX; 
 long int L; 
 unsigned int some; 
 L = (long) time(NULL); 
 srand((unsigned)L); 
 
 for (i = 0; i < MAX; ++i) 
  M[i] = 12.0*rand()/RAND_MAX - 6.0; 
  
 printf("\n\t The original array:\n"); 
 for (i = 0; i < MAX; ++i) 
  printf("\t%8.4f\n", M[i]); 
 
//       
 sort(M, size); 
//    
 printf("\n\t After sorting: \n"); 
for (i = 0; i < MAX; ++i) printf("\t%8.4f\n", 

M[i]); 
 printf("\n Press any key: "); 
     _getch(); 
    return 0; } 
//     
void sort(double Array[], int m) { 
int i, j; 
double tmp; 
for (i = 0; i < m-1; ++i) 
   for (j = 0; j < m-i-1; ++j) 
if (Array[j+1] < Array[j]) { 
tmp = Array[j]; 
Array[j] = Array[j+1]; 
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Array[j+1] = tmp; 
} 
} 
 

         
 sort()    :    ,   

.      sort()   
 (    main())   ,    

  . 
       

  rand()   RAND_MAX.  
        

    srand(),   
  ,    time(). 

      . 7.2. 
 

 
 

. 7.2.      
 

  ,    ++    
         

  ,    . 
 -        
  ,     .    
  swap(),       

.         
 ( ,    main())     
,   .    : 

 
#include <stdio.h> 
#include <conio.h> 
 
//   
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void swap(int*, int*); 
 
int main (void) { 
 int a = 10, 
  b = -20; 
  
    //       
    printf("\n Initial values:\n a = %d, b = %d\n", a, 
b); 
     
    //   swap()    
     swap(&a, &b); 
     
    //     swap() 
     printf("\n New values:\n a = %d, b = %d\n", a, b); 
 
 printf("\n ... Press any key: "); 
 _getch(); 
 return 0; 
} 
 
//   
void swap(int *pa, int *pb) 
{ 
int temp; 
temp = *pa; 
*pa = *pb; 
*pb = temp; 
} 

 
       swap() 

   .      
       
,        swap. 

    a . 7.3. 
 

 
 

. 7.3.    ,   swap() 
 

 4.      , 
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   . 
 

   "   " ,    
      . 

           
 . 

 
   : 

 
#include <stdio.h> 
#include <conio.h> 
 
//   
void bsort (int* const, const int); 
 
int main (void)  
{ 
 int A[] = {56, 34, 2, 0, 1, -21, 6, 8, 7}; 
 int i, n; 
         //   
 n = sizeof(A)/sizeof(A[0]); 
 puts("\n Data items in original order:"); 
 for (i = 0; i < n; i++) 
  printf(" %3d", A[i]); 
 
 //    - bsort() 
 bsort (A, n); 
      puts("\n\n Data items in ascending order:"); 
 for (i = 0; i < n; i++) 
      printf(" %3d", A[i]); 
  printf("\n\n ... Press any key: "); 
 _getch(); 
 return 0; 
} 
//   
void swap(int *pa, int *pb) 
{ 
int temp; 
temp = *pa; 
*pa = *pb; 
*pb = temp; 
} 
 
 
void bsort (int *const arr, const int size) 
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{ 
int pass, //   
       j; //   
//    - swap() 
void swap (int*, int*); 
//     
for (pass = 0; pass < size - 1; pass++ )  
{ 
 //        
 for (j = 0; j < size - 1; j++) 
 { 
     //      

 
  if (arr[j] > arr[j + 1]) 
  { 
  swap(&arr[j], &arr[j+1]); 
  } 
 } 
} 
} 

 
    bsort()    

   ,    
   .     

,        
 bsort().        

   –     ,  
,     . 

  swap()     bsort(),   
  ,     swap(). 

     . 7.4. 
 

 
 

. 7.4.       
 

 5.       
  : 

3)3sin(
x

exy  
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. 
        

      
. 

 
   : 

 
//   
#include <stdio.h> 
#include <conio.h> 
#include <stdlib.h> 
#include <math.h> 
//        
#define SCREENW  79 
#define SCREENH  25 
//      
void plot (FILE *fout, double a, double b, double (*f) 
(double)) 
{ 
//    plot 
// FILE *fout –      
// double a –     
// double b –     
// double (*f) (double) –    
 char screen[SCREENW][SCREENH]; 
 double x, y[SCREENW]; 
 double ymin = 0, ymax = 0; 
 double hx, hy; 
 int i, j; 
 int xz, yz; 
// hx –     
 hx = (b - a) / (SCREENW - 1);  
 for (i = 0, x = a; i < SCREENW; ++i, x += hx) { 
//    
 y[i] = f (x); 
//      
 if (y[i] < ymin) ymin = y[i]; 
 if (y[i] > ymax) ymax = y[i]; 
 } 
 hy = (ymax - ymin) / (SCREENH - 1); 
 yz = (int)floor (ymax / hy + 0.5); 
 xz = (int)floor (-a / hx + 0.5); 
 
//    
 for (j = 0; j < SCREENH; ++j) { 
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  for (i = 0; i < SCREENW; ++i) { 
   if (j == yz && i == xz) 
    screen[i][j] = '+';  
   else if (j == yz) 
    screen[i][j] = '-'; 
   else if (i == xz) 
    screen[i][j] = '|'; 
   else 
    screen[i][j] = ' '; 
  } 
 } 
//    
 for (i = 0; i < SCREENW; ++i) { 
  j = (int)floor ((ymax - y[i]) / hy + 0.5); 
    screen[i][j] = '.'; //    
 } 
//         
stdout 
 for (j = 0; j < SCREENH; ++j) { 
  for (i = 0; i < SCREENW; ++i) 
   fputc (screen[i][j], fout); 
  fprintf (fout, "\n"); 
 } 
} 
//   
double f (double x) 
{ 
 return sin (3.0*x) * exp (-x / 3.0); 
} 
int main (void)  
{ 
//      ( ) 
 plot (stdout, 0.0, 10.0, f); 
 printf("\n\n … Press any key: "); 
 _getch(); 
 return 0; 
} 

     ,    
 , . .  .    main() 

      plot(),   
  ,    –  stdout, . . 

 , 0.0 –     , 10.0 –  
  , f –      y = f(x). 

     . 7.5. 
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. 7.5.        
 

   

   (  7.2.)    
  . 

 7.2.  
 

 ,    
1  sin3 2x  
2  2 3 3x xsin  

3  xx sin3 3  

4  3332 2sin5 xxx  
5  xxx 2cos 523

 
6  523 sin3 xx  
7  2)14ln(sin x  
8  23sin x  

9  233 2cos x  

10  xx cos2
 

11  xx 2sin 5
 

12  xx 2cos)1( 33  
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  7.2.  
 

13  535 2cos xxx  

14  xxx 2sin 2
 

15  3)12ln(cos x  
16  1sin5 31 xx  
17  3 25ln sin x x  
18  2cossin 22 xx x  
19  x xx cos  
20  xx 5sin2  

21  3 21x xsin  

22  2sin( )x e x  

23  25,02sin xx  
24  sin cos2 43 x x  
25  sin3 4x  
26  3 23sin xx  
27  x xx cos  
28  xx 4sin4

 
29  sin2 3x  
30  2 31( ) cosx x  

  

1.        ? 
2.     ? 
3.    ,    

  , , char? 
4.         

? 
5.        ? 
6.       ? 
7.      ,  

   ? 
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  8 
      ++ 

 
  

 
 –   ,   (   

  )  -   ( , , CD). 
  ++      ,    

     .    
 ,   .    

,        . 
     . ,   

   ,        – . 
  ++   ,   – .  

       (  
 ),         

    .     (    ) 
     ,   

   . 
     ( . .   

   )    .   
,    ,  (   )   

     .  ,  
   , ,    

     .     
, . .   main()    

,    exit(),     
.     , ,  

       abort(),   
. 

   ++      
 ,    ,   

   .   -    
  ,      
     ,   . 

   :   . 
  –   .   ++ 

,       ,    
   .      

    .      
      . 

,         – 
  ( , \r)    ( , \n), . . \r\n. 

  –   ,   
     ,   
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   .  ,   , 
  ( ),  ,     

, .        
    .   

, ,        
   ,      
  . 

   ++     
.       . 8.1. 

 8.1.  
     

 
 

/  
 

 
  

1. fopen()   
2. fclose()   
3. putc()     
4. fputc()  ,   putc() 
5. getc()     
6. fgetc()  ,   getc() 
7. fgets()     
8. fputs()     
9. fseek()      

   
10. ftell()      

   
11. fprintf()    ,  printf()   
12. fscanf()    ,  scanf()   
13. feof()   true ( ),   

  
14. ferror()   true ( ),   

 
15. rewind()       

 
16. remove()   
17. fflush()     

 
      <stdio.h>. 

         . 
  –      FILE.   

–  , , *fp,   
: 

FILE  *fp; 
  FILE     ,  
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 *fp    . 
    ,   

  ,  ,        
.  

      fopen(),  
        .  

 fopen() : 
 

FILE  *fopen(const char *file_name,  const char *mode); 
 

   fopen()    
 : 

file_name –         
 , mode –   : ,   . . 

 . 8.2       
fopen(). 

 8.2.  
    fopen() 

 
 

/  
   

1. r      
2. w      
3. a      
4. rb      
5. wb      
6. ab      
7. r+     /  
8. w+     /  
9. a+         

  /  
10. r+b     /  
11. w+b     /  
12. a+b         

  /  
,       (  ) data.txt  

 D      : 
FILE  *fp; 
fp = fopen("D: \\data.txt", "w"); 
fprintf(fp, "\n\t hello, world\n"); 
fclose(fp); 

   ++ –   fclose()  
,        fopen().  

fprintf()    (     hello, 
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world)  .        
fopen()  fclose().   fopen()   "w",  

     .  ,   
data.txt    D      hello,  world   

       ( )   . 
  fclose() : 

 
int fclose(FILE *fp); 
 

   *fp –  ,   
   fopen().     

 .      EOF.   
   fclose()   ,    

          
. 

      fopen()  
   -  , ,   

        ,   
    ,       

-  .    ++ –   
,      : 

 
FILE  *fp; 
 if ((fp = fopen("D:\\data.txt", "w")) == NULL)  
{  
//exit(1); 
printf("\n\t Error! Can not open file\n "); 
printf("\n Press any key: "); 
_getch();       
return 0;  } 
fprintf(fp, "\n\t hello, world\n"); 
fclose(fp); 
 

        
          

  exit(),     ++ –  
. 

         
  ,  -   . .   
         

 : fwrite()  fread().    -  
         

 , ,   –  . 
     "t"     

.     CTRL+Z (    26) 
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    .  ,   
         
  ('\n')  ,       

        . 
 "b"     ,  

       . 
 
FILE  *fp; 
  if ((fp = fopen("D:\\data.txt", "w")) == NULL)  
{  
          //exit(1); 
 printf("\n\t Error! Can not open file\n "); 
 printf("\n Press any key: "); 
          _getch();  return -1;  } 
fprintf(fp, "\n\t hello, world\n"); 
fclose(fp); 
 

  
 

 1.      n m 
          
 .        

  . 
   : 

#define _CRT_SECURE_NO_WARNINGS 
#include <stdio.h> 
#include <conio.h> 
#include <stdlib.h> 
 
int main(void) { 
int i, j, x, xi, n, m, *matr; 
FILE *fid; 
char str[] = "D:\\data.txt"; //   
if ((fid = fopen(str, "w")) == NULL){ 
 printf("\n\t The file could not be opened.\n "); 
 printf("\n Press any key: "); 
_getch(); return 0; } 
 
printf("\n\t Enter the number of lines: "); 
scanf_s("%d", &n); 
printf("\t Enter the number of columns: "); 
scanf_s("%d", &m); 
printf("\t Enter the odd number: "); scanf_s("%d", &x); 
xi = x; 
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matr = (int *)calloc(n*m, sizeof(int)); 
//     
for (i = 0; i < n; ++i) 
for (j = 0; j < m; ++j) 
{matr[i*m + j] = x; x += 2; } 
 
printf("\n\t Matrix (%d x %d), initial number: %d\n", 
n, m, xi); 
fprintf(fid, "\r\n\t Matrix (%d x %d), initial number: 
%d\r\n", n, m, xi); 
for (i = 0; i < n; ++i){ 
 printf("\n "); fprintf(fid, "\r\n "); 
 for (j = 0; j < m; ++j){ 
printf("%5d", matr[i*m + j]);  
fprintf(fid, "%5d", matr[i*m + j]); } 
} 
 
fclose(fid); 
printf("\n\n Result of record look in file %s\n", str); 
 
printf("\n Press any key: "); 
_getch(); 
return 0; 
  } 

     #define...  
      fopen()  Visual 

Studio 2008. 
      . 8.1. 

 

 
 

. 8.1.      
       . 8.2. 
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. 8.2.        
 

.       
( ) , , Courier New. 

 
 2.      

         
.         

        
. 

     fprintf(), fgets(), atoi(), 
fscanf(). 

 
   : 

 
#define _CRT_SECURE_NO_WARNINGS 
#include <stdio.h> 
#include <conio.h> 
#include <stdlib.h> 
 
#define n 4 //    
#define m 3 //    
#define N 123 //      

 
 
int main(void) { 
 int i, j = 0; 
 int A[n*m] = {1,2,3,4,5,6,7,8,9,10,11,12}; 
 int B[n*m]; 
 FILE *fid; 
    char *str[] = {"aza","baza","qwerty"}; 
    char str2[N][80]; //   
  
 //   B[n*m] 
 for (i = 0; i < n*m; ++i) B[i] = 0; 
 
 if ((fid = fopen("D:\\data2.txt", "w")) == NULL) 
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{printf("\n\t The file could not be opened.\n "); 
printf("\n Press any key: "); _getch(); return 0; } 
 
//    data2.txt 
fprintf(fid, "\n\t The lines are:\n"); 
for (i = 0; i < m; ++i) fprintf(fid,"\t %s\n", str[i]);  
  
 for (i = 0; i < n*m; ++i) 
 fprintf(fid, " %3d", A[i]); 
 
fclose(fid);  
 
printf("\n\t From file \"data2.txt\":\n"); 
if ((fid = fopen("D:\\data2.txt", "r")) == NULL) 
{printf("\n\t The file could not be opened.\n "); 
printf("\n Press any key: "); _getch(); return 0; } 
 
//    data2.txt 
for (i = 0; (fgets(str2[i], 80, fid) != NULL) && (i < 
N); ++i)  
 printf("  %s",str2[i]); 
fclose(fid); 
 
if ((fid = fopen("D:\\data2.txt", "r")) == NULL) 
{printf("\n\t Error! You can not open the file \n "); 
printf("\n Press any key: "); _getch(); return 0; } 
//     data2.txt 
for (i = 0; fscanf (fid, "%s", str2[i]) != EOF; ++i)  
if (atoi(str2[i])) 
{ B[j] = atoi(str2[i]); ++j; } 
  
fclose(fid); 
 
printf("\n\n\t The reconfigured array:\n"); 
for (i = 0; i < n; ++i) { 
printf("\n\t"); 
for (j = 0; j < m; ++j) 
printf("%5d", B[i*m+j]); }  
 
printf("\n\n Press any key: "); 
_getch(); 
 return 0; 
 } 
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   *str[], str2[123][80].    
        atoi(), 

        B[n*m].  
  data2.txt   B[n*m]     

    4 3.     
    data2.txt     

fprintf().         
  fgets(),      

      ( ).  fscanf() 
        
       atoi(). 

      . 8.3. 
 

 
 

. 8.3.        
 

 3.         
  . 

       .   
 ,   . .  
       

/  fprintf(), fgets()  rewind().  ,   
locale.h    ,     

 :> 
    #include <locale.h> 
    setlocale( LC_ALL, "Russian"); 

 
setlocale( LC_ALL, ".1251");//   Windows–1251 
 

   : 
 

#define _CRT_SECURE_NO_WARNINGS 
#include <stdio.h> 
#include <conio.h> 
#include <locale.h> 
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#define MAX 40 
 
int main(void) { 
  FILE *fid; 
    char words[MAX+1]; 
char str_name[] = "D:\\data3.txt"; 
//      
 setlocale( LC_ALL, "Russian"); 
  
         if ((fid = fopen(str_name, "a+")) == NULL) 
{fprintf(stdout, "\n\t      
\"%s\".\n ", str_name);  
  printf("\n   : "); 
_getch(); return -1; } 
printf("\n\t        
\"%s\"\n\t\ 
   Enter      

\n\t: ", str_name); 
 //    data3.txt 
while (gets_s(words, MAX) != NULL && words[0] != '\0') 
{printf("\t: "); fprintf(fid," %s\n", words); } 
 
puts("\t  :"); 
//       

 
rewind(fid);  
 
//   
while (fgets(words, MAX, fid) != '\0') 
 printf("\t%s", words); 
 
if (fclose(fid) != 0) 
fprintf(stderr, "\n\t     
\"%s\"\n", str_name); 
 
printf("\n\n    (Press any key): "); 
 _getch();  
 return 0;  
} 

    :    if (... == NULL) 
    if (... != 0).     

   .     
 fprintf()   stdout     
 –  . 

   gets()   gets_s(), 



 131 

  MS Visual Studio.    MS Visual Studio  
 gets()   (     

 ).        
fopen().     fopen_s()    

: 
 

fopen_s(&fid, "D:\\data3.txt","a+"); 
 

      , : 
 

if (fopen_s(&fid, "D:\\data3.txt","a+")) 
{fprintf(stdout, "\n\t !     
\"data3.txt\".\n "); 
printf("\n   : "); 
_getch(); return -1; } 

 
  data3.txt ,     
      .    

"a+"  fopen(). 
      . 8.4. 

 
 

. 8.4.          
 

.       fscanf(): 
fscanf(fid, "%s", words); 
 

 4.         
     ,   ,  

    . 
     fseek()  ftell(). 

 
   : 

 
#include <stdio.h> 
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#include <conio.h> 
#define MAX 79 
#define file "D:\\data6.txt" //     
#define file2 "D:\\data66.txt" //    

 
 
int main(void) { 
 char  ch, str[MAX+1]; 
 long n, m; 
    FILE *fid, *fid2; 
  
 if ( fopen_s(&fid, file, "w") ) { 
fprintf(stdout, "\n\t The file could not be opened.\n 
"); 
printf("\nPress any key: "); 
_getch(); return 0; } 
 
 printf("\n\t Enter a few lines and press Enter to 
complete before the new line\n\t: "); 
 //    data6.txt 
while (gets_s(str, MAX) != NULL && str[0] != '\0') 
{ printf("\t: "); fprintf(fid," %s\n", str); } 
 
fclose(fid);  
 
if ( fopen_s(&fid, file, "r") ) { 
fprintf(stdout, "\n\t File could not be opened.\n"); 
printf("\n Press any key: "); 
_getch(); return 0; } 
 
if ( fopen_s(&fid2, file2, "w") ) { 
fprintf(stdout, "\n\t File could not be opened.\n"); 
printf("\n Press any key: "); 
_getch(); return 0; } 
 
//     
fseek(fid, 0L, SEEK_END); 
m = ftell(fid); 
 
for (n = 1L; n <= m; n++) { 
fseek(fid, -n, SEEK_END); 
ch = getc(fid); 
 
if (ch != '\n') { 
 printf(" ");  putchar(ch);   
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fprintf(fid2, " "); putc(ch, fid2); }  
} // End for 
putchar('\n'); 
 
fclose(fid); 
fprintf(fid2, "%c", '\n'); 
fclose(fid2); 
 
printf("\n Result see the files, \"%s\" and \"%s\"\n", 
file, file2); 
 
printf("\n Press any key: "); 
 _getch();  
 return 0;  
} 

 
 fseek()    : 

 
fseek(fid, 0L, SEEK_END); 

 
      0     

(   SEEK_END).  L   long int.  
   ftell()       

  .       
m: 
 
m = ftell(fid); 

 
   : 

 
for (n = 1L; n <= m; n++) { 
fseek(fid, -n, SEEK_END); 
ch = getc(fid); 
if (ch != '\n') 
{ printf(" ");  putchar(ch);   
fprintf(fid2, " "); putc(ch, fid2); }  
} // End for 

 
         

 .         
      data66.txt.    

     ,     
   .      ,  
           (  

  ). 
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      . 8.5-

. 8.6 . 
 

 
 

. 8.5.        
 
 

 
 

. 8.6.          
 

 5.   ++      

ax

a

),2(cos

0,3

0,22

2

 

   While   [-2; 5]   0,8.  
       «data_pr.txt». 
     «data_pr.txt»      . 

 
   : 

 
//     ++ 
//   . . 
#define _CRT_SECURE_NO_WARNINGS 
#define MAX 79 
#include <stdio.h> 
#include <conio.h> 
#define _USE_MATH_DEFINES 
#include <math.h> 
#include <limits.h> 
#include <float.h> 
#include <locale.h> 
 
int main(void) { 
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  FILE *fid; 
    double xn, xk, xh, a, x, y; 
 int i; 
char str_name[] = "D:\\data_pr.txt"; 
char words[MAX+1]; 
setlocale( LC_ALL, "Russian"); 
if ((fid = fopen(str_name, "w")) == NULL) 
{fprintf(stdout, "\n\t      
\"%s\".\n ", str_name);  
  printf("\n   : "); 
_getch(); return 0; } 
 
printf("\n\t  xn= "); 
scanf_s("%lf", &xn); 
printf("\t  Xk= "); 
scanf_s("%lf", &xk); 
printf("\t  Xh= "); 
scanf_s("%lf", &xh); 
printf("\t  a= "); 
scanf_s("%lf", &a); 
x=xn; 
while (x <= xk) { 
 if (x<=0){ y=2*x+2;}else { 
 if (x<=a) {y=sqrt(x+3);}else{ 
  if (x>a) {y=pow(cos(x+2),2);}}} 
 fprintf(fid,"\n\t %4.3f\t\t%4.3f\n", x,y); 
 x=x+xh;  
} 
fclose(fid);  
printf("\n\t    \"data_pr.txt\":\n"); 
if ((fid = fopen("D:\\data_pr.txt", "r")) == NULL) 
{printf("\n\t   .\n "); 
printf("\n   : "); _getch(); return 
0; } 
 
puts("\t  :"); 
//       

 
rewind(fid);  
//   
 while (fgets(words, MAX, fid) != '\0') 
 printf("\t%s", words); 
 
if (fclose(fid) != 0) 
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fprintf(stderr, "\n\t     
\"%s\"\n", str_name); 
fclose(fid);  
printf("\n Press any key: "); 
 _getch(); 
 return 0; 
 } 
 

 
. 8.7.    

 
 

 
. 8.8.       «data_pr.txt» 
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axf
axf

xf

,3
0,2

0,1
 

 
     For   [xn;xk]   xh. 

    8.3.     
    «Tablica.txt»,     

         . 
 8.3 

 
 

  

xf 1  xf 2  xf 3  

 
 

[xn;xk] 

 
, 

xh
 

1  5ln 2x  )2(sin xe  1cos
3sin

2 xe
x

x  [-2,9; 8,2] 0,2 

2  )(sin2 33 xx  xx cos)1( 32  24 sin2 xx  [-1,2; 2,6] 0,1 

3  3sin 5x  xx sin3  1sin4 xx  [-1,7; 2,4] 0,3 

4  2tg4 xx     )14(ln 2x  5 25ln x  [-4,3; 8,0] 0,5 

5  35 10xx  243,1 x  
xx 1  [-9,1; 5,8] 0,14 

6  xx 2ctg5
 )1(ln 2x  32 1xe  [-3,4; 2,5] 0,23 

7  )2(ctg 35 xx  5 4 3x  
x

x
22 1sin  [-2,2; 8,1] 0,15 

8  2)13(ctg x  xxe2  1sin 3x  [-2,8; 5,2] 0,5 

9  xxx 23 4  xx cos)1( 33  33 sin xx  [-3,2; 7,8] 0,36 

10  3)2)(12( xx  2sin xex  5 2 2sinln3 x  [-6,1; 1,3] 0,15 

11  1ctg 3x  2)1(sinln x  3 42 12 xx  [-7,4; 0,6] 0,16 

12  243,1 x  x 33  1tg5 1 xx  [-1,2; 7,1] 0,45 

13  )2(sin 32 xe x  sin3 4x  3 2 13xe x  [-2,2; 3,9] 0,55 

14  xxx 1,03 )1(  33 cos1 xx  )2(tg2 2xx  [-0,3; 4,5] 0,62 
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  8.3. 

 

15  3 3 2
52  

32

2

)3(
5  )(cos 32 xx  [-2,4; 4,4] 0,4 

16  5 2 1  )5(ln2 x  25,02 )(sin xx  [-3,9; 3,8] 0,15 

17  1ctg3 35 xx  )(sin1 xe x  5 2 2sin x  [-1,3; 7,1] 0,6 

18  35 ctg xx  xx sin)17( 3,0  25 xx  [-2,9; 6,2] 0,8 

19  )(sin2 xx x
 xx 23 3  5 2 1  [-3,7; 8,5] 0,11 

20  1)7(sin2 xx  xx 103  7 24 12 xx  [-3,9; 1,2] 0,25 

21  123 x  25,02 )(sin xx  xx)(ln 2  [-4,5; 6,1] 0,3 

22  xx 42 cossin  xx 3)1(ln   21 3tg5 xx  [-3,4; 3,4] 0,33 

23  63 23 xxx  1)12(tg
22

x  xxx4  [-4,1; 5,0] 0,45 

24  xxx 34 2  3 xe  )(ln 23 xx  [-1,7; 2,9] 0,75 

25  
12

)13(
5

2

xx
x

 5ln2 x  5 21 x  [-1,6; 4,7] 0,65 

26  )2(ctg 35 xx  1)32(tg
5

x  x e x2  [-1,6;3,7] 0,3 

27  5tg xx x  xx cos3  25.02sin xx  [-2,8; 8,2] 0,4 

28  xx 31ln  xx 3sin 2  3ln2 xx  [-1,7; 2,6] 0,25 

29  sin2 3x  5 2 16 xx  )(sin xex  [-2,2; 7,4] 0,23 

30  xex 1cos 3  3 3 2
52  )(sin72 32 xx  [-1,1; 7,9] 0,8 

 
 

  
 
1.       ++? 
2.        
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 ?      ? 
3.        ++? 
4.        ++? 
5.     ? 
6.      ++   
        ? 

7.       
     ? 

8.       
     ? 

9.    ++    ? 
10.    ++    ? 
11.     ? 
12.    ++      ? 
13.        

? 
14.        
? 
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  ( ),    . 

        
      . 

: 
a[0][0]=11.2;  
a[1][2]=10.2;  
a[3][1]=22.1;  
a[4][2]=1.1; 
Y = 2*a[0][1] – a[1][0];  

   –     
,  ,    . 

      ( ) , 
   . 

 
       

: 
 
–        A[i] %2 ==0 
–       A[i] %2 !=0 
–   k     A[i] % k ==0 
–   k    A[i] % k !=0 
–      i % 2==0 
–      i % 2!=0 
–     A[i] >0 
–     A[i] <0 
–    (x1,x2)   (A[i]>x1) && (A[i]<x2) 
 

      
 , , ,  , 

,        , 
    .   ,   
    . 

,       ,  
,     ,  .  

        
 . 
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,        ,   
  –  ,     

   ,   ,   . 
       
: 

 
–  k –      A[i][j],  i==k, j=1, …,    
–  k –      A[i][j],  i=1, …, N; j==k  
 
    (M=N) : 

  
–      A[i][i],  i=1, …,  N 
–      A[i][N+1-i],  i=1, …,  N 
–      A[i][j],  i>j 
–     A[i][j],  i<j   
 

     .  
   :     . 

1.   
 

         : 
1.           n    

( ) ; 
2.           ; 
3.             n-1 ,  

  n-2   . .,        
  ( ) . 

       
    For.   (  i)   

   ,  (  j) - 
   ( )     

  .      
  .       

:      . 

2.    
 

     . « » 
        .  

       
.         

     ( ). 
 

  –     ,  
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   .       
  .    ,   

      ,    . 
    –   .  

   –      .  
    ,   – .   

 ,     ?   
       ,  

« »  ,      . 
,    ,   
      .   
        . 

 . 

 1.  -        ++  
     . 

(  ,     ). 
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-    
 

 
 
 

 

i=0,m-1 

  
 A[i,j] 

j=0,m-1 

  3 –x  
(i+1)  

i=0,m-1 

  
 A[i,j] 

j=0,m-1 

Sum=0 

i=0,m-1 

 Sum 

i=0,m-1 

A[i,i]>0 

sum=sum+A[i,i] 
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   : 
 

//   
//   . . 
#include <stdio.h> 
#include <conio.h> 
#include <locale.h> 
#define m 3 
int main (void) { 
 int i, j, k, l,sum; //   
int A[m][m]; 
setlocale(LC_ALL, "Russian"); 
 //    
 for (i = 0; i < m; i++) 
 {printf("\n  3  %d \n",i+1); 
  for (j = 0; j < m; j++) 
   scanf("%i,%j",&A[i][j]);} 
//    
 printf("\n    (%dx%d):\n", m, m); 
 for (i = 0; i < m; i++) { 
  printf("\n"); 
  for (j = 0; j < m; j++) 
   printf(" %4d", A[i][j]); 
 } 
sum=0; 
for (i = 0; i < m; i++)  
  for (i = 0; i < m; i++) 
   if (A[i][i]>0) {sum = sum+A[i][i];} 
printf(" \n     

 %d\n", sum); 
 printf("\n\n ... Press any key: "); 
 _getch(); 
 return 0; 
} 
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. 9.1.    

 
 

 
.9.2.    
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 -        
 ++      9.1.(  

  N N,      
   ,      

). 
  9.1. 

 

  

  

1          
. 

2        
 . 

3   3        
 . 

4 
      

       
 . 

5      4  
   . 

6    3 :     
. 

7    :     
. 

8  :     
    . 

9  :       
  3  . 

10         
 . 

11     3    
 . 

12   5        
 . 

13         
   . 

14       
     . 

15    3      
. 
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  9.1.  
 

16        
  . 

17       
      . 

18      4 :     
. 

19     :    
 . 

20  :        
 . 

21  :   4    
   . 

22         
   . 

23          
 . 

24     5      
. 

25        
 . 

26      . 

27        
    . 

28     3   [-10;10]  
 .  

29        
. 

30 
       

     [-5;6]   
. 

  

1.  ,      (  
 ). 

2.     ( ,   
. .). 

3.       ,   
 . 

4.        , 
 .  


