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ADD AX, 7 

MOV word ptr c, AX 

 

 1.2      , 

   3  5    

    . 

 

C      

   , ,    

      

.      

   ,     

      

 ( . 1.3).  

 

c=3+7; 
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•  . . Assembler.   . [6] 

•  . . Assembler. . [7] 

 

1.5     C 

       

.  (  1.4)      

 “Hello world!”.  

 

 

/*   The simplest  

       C program     */ 

 

#include <stdio.h> 

 

void main(void){ //Entry point 

   

  printf("Hello world!"); //Message 

 

} 

 

 1.4     ,    

  . 

 

      1.5   

  ,    ANSI C.   

 3  : a, b  c,  a 

 b   2  3, ,   c 
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  a  b, ,   c,   

. 

  1.1     (  1.5) 

     Pascal. 

/*    Simple  

    C program     */ 

 

#include <stdio.h> 

 

signed int a,b,c; 

 

void main(void){ //Entry point 

 

  a=2; 

  b=3; 

  c=a+b; 

 

  printf("\nc=%i", c); 

} 

 

 1.5     ,   2 

      . 

 

No       Pascal 

1.  

 

/*    Simple  

    C program     

*/ 

{     Simple  

   Pascal program 

} 
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2.  

  

 

 

#include <stdio.h> Uses CRT; 

3.  

 

 

signed int a,b,c; VAR 

  a,b,c :Integer;

4.    

 

void main(void){ BEGIN 

5.  

 

//Entry point {Entry point} 

6.  

 

a=2; 

b=3; 

c=a+b; 

A:=2; 

b:=3; 

c:=a+b; 

7.    

 

  

 

 

printf("\nc=%i", 

c); 

WriteLn(’c=’, c);

8.    

 

} END. 

 

 1.1      C  

Pascal.  

 

 

 

1.6     

      

  ( . comment).  5  1.1 

   .  , 
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    1.2  , 

   , ,  

    .   

     .  

   , . . 

       . 

,      

   30% .  

 

/*  ,    

. 

*/  ,    

. 

//  ,    

, 

       

,    . 

 

 1.2 ,     C.  

 

1.7   

  C    

  Pascal    , , 

        

.   ,     

    C   Pascal   . 

      

.  



19 
 

  (h- , header- )   

  #include (  Pascal   

  USES)     .  

 h- ,     , 

      “ ”, “ ”, 

: #include <stdio.h>, #include <conio.h>.  

 h- ,       

 ,       

, : #include ”mysuper.h”. 

   1.5   stdio.h ( . 

STanDart Input and Output -  - )  

  ,  ,    

  .  

 #include      

    (  main),    

      

 ,     

   . 

 

1.8   

  C       . 

      (char),  (signed int)  

 3  (unsigned long int).    

    ,    

  “;” ( . semicolon).    

  C   . 
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   Pascal,     

    ,  

  VAR,  C    

          (  

  main),     

 ,    . . , 

   (  1.5)  : 

signed int a,b; 

#include <stdio.h> 

signed int c; 

... 

          

     .   ,  

        

.      

  ,      

 .  ,   

 ,     

  . 

 

1.9    ,   

    ( . entry point), . .   

   C   ,  

  main ( . ).  

  void ( . ,  )   4 

 1.1 ,         

  . (   main   
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   .)    

C     . 

  ( . program body –  

   ,   ) 

   . 

   “{ }” ( . braces)   

        

.       

   “begin end”   Pascal,  

“{”  begin,  “}”  end.  

       

     1.6. 

 

     Pascal 

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

{ 

  k=k+i*10; 

  j=j+i*100; 

}; 

For i:=1 to 50 do 

begin 

  k:=k+i*10; 

  j:=j+i*100; 

end; 

 

 1.6       

  .    

     C  Pascal. 
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1.10       

        

    printf,   

  stdio.h.  

 ,   C    

  ( . double quotes) ”c=”,    Pascal, 

      ( . quotes): ’c=’. 

  printf   Write  WriteLn. 

printf  . .  .  ,   

   ESC-  ( : 

- , - )  

 .  

    1.5   “\n”  ESC-

,      

  ,      

 “    ”.   , 

   ESC-   

   .  

  %i      , . . 

    .   

,        

   ,    

 printf     . 

    C   ,   

  ,    

 ,      

  .  
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     , 

 ESC-    

    . 

 

1.11  ,    

 ,   ,    

 ,   C. 

  ,     

     “.h”.  

       

 “.c”  “.cpp” (  C plus plus – C++). 

 ,  C   , . .  

 2 , : int k, K;   , k 

 K   ,   2  

.   ,   

 (     )  

C       . 

  ,   C, ,  

 Pascal,      ,  

       .   

       

      (   , 

,  Pascal). 

      

   ,     

 .   ,   

,    ,   
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    .     

 ,     

 . 

  ,     

     KIS ( . Keep It Simple –  ), 

       

: 

1.          

,        

; 

2.     ,  ,  

 ,   .   

    2  4  “ ” ( . 

space),     ,  

      . 

3.        

  1-2     

. 

4.      .   

     , 

    !    

,       

  . 

5.     ,  

    ,  

        

  . 



25 
 

6.     

   .  

      

 ,    .  

,  ,    

 ,    ,  

. 

7.       

       

, ,   , 

   , “size”, “count”,  

“razmer”,    “aaa02”  .  

8.       

.  ,       

,   .   

   , 

      

  . 

9.  , ,  

     

   ,     

  .  h-     

 ,    

 ( ., “     

 ”),    

,       . 

10.   -    “  

 ”   , , 
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   .    

   “ ”  . 

 

1.12     1 

1.         

     ? 

2.     C     

? 

3.       C,    

 ,   2  . 

     . 

4.    C    

? 

5.   “    ”?     

   C? 

6.    C  ? 
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 2   . 

  

   Borland C++.   

 .  . .   

. .     2. 

 

2.1    Borland C++  

 ,    ,  

       

 Borland C++  3.1.  IDE      

   Pascal    Borland Pascal  7.0, 

         

 Pascal  C.  

  IDE Borland Pascal 7.0,   Borland C++ 3.1 

  : 

1.  ,     

    “ ” 

(  )   ; 

2.  ( . compiler),    

   ; 

3.    ( . linker),    

   ; 

4.  ( . debugger),    

       

  ; 

5.  ; 
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6.       , 

, . 

 

  IDE Borland C++ 3.1 :  

•  ; 

•   (c    

)   Borland Pascal 7.0; 

•   ,   

 ;  

•       

  . 

      

    MS DOS. ,  ,  

        

  . 

     BC++ 3.1 

  . 2.1. 

       , 

     -  

.        

      , ,  

  “Message”,    

 “Watch”,    .  

,      Borland Pascal 7.0, 

 IDE Borland C++ 3.1  .    

       

    ,    2.1. 



 

 

. 2.1   

 Borland C++ 

 

 

 

[F3] 

[F2] 

[Ctrl+Ins] 

[Shift+Del] 

[Shift+Ins] 

[Ctrl+Del] 

[Ctrl+F9] 

[Alt+F5] 

29 

 

    

 3.1. 

 

   

     

     

   

     

    

     

    

    (“.exe

   

 

 

 

 

   

 

e”)  
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[Ctrl+F2]    ( ,  

) 

[Ctrl+F8] /    

[Ctrl+F7]     “Watch”  

     

[F8]     

       

  . 

[F7]     

       

  . 

 

 2.1      Borland C++ 3.1. 

,       

  “[]”. 

 

2.2     

         Pascal. 

     Pascal  C 

   2.2.  

 2.2  ,  BC++ 3.1.  

,        

  - . ,   

char (  )    

   ,  int (  ) 

   2  ,   

    int 1  4 . 
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 Pascal  C    

Byte unsigned 

char 

8  0  255 

Char unsigned 

char 

8  0  255 

ShortInt signed 

char 

8  -128  127 

Word unsigned 

int 

16  0  65535 

Integer signed 

int 

16  -32768  32767 

LongInt signed 

long 

32  -2147483648  2147483647 

– unsigned 

long 

32  0  4294967295 

Single float 32  3.4E-38  3.4E+38 

Double double 64  1.7E-308  1.7E+308 

Extended long 

double 

80  3.4E-4932  1.1E+4932 

 

 2.2      Pascal  

C. 
 

  char       

,    ( ) , , 

: 

char ch; 

ch=100; 

ch=’A’; 
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 . 

C        

  ,   signed, 

. .   char, int  long  signed char, 

signed int  signed long, .   

  long  signed long int.    

: ,     ,   

,   ( . 2.3). 

 

No   

1. long a, b; 

2. signed long a, b; 

3. signed long int a, 

b; 

 

 2.3     

   a  b.  

 

 ,     

   :  3  : char,  1 , int, 

 2   long (long int),  4 .  

      singed ( . 

  )  unsinged ( .   )  

 ,     (  

  , ). 
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 Pascal Boolean.        

   (   ) , 

   ,  False ( )  ,   

 0   True ( )   . 

 ,   Pascal    

Byte –  ,     0  255  

 Char – “ ” .    

    , . .    Char 

     –    0 

 255.     ,   unsigned char  

     . 

 

2.3   

      

     

 .        

   .  

•       

     ,  

,     ,  

,      ( , 

  char    int). 

•       

   ,  , 

  ,  , 
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   ( ,   

double    long double). 

•      

,     

   ( ,   int 

   double). 

•  ,  ,     

  ,  , 

      ,  

        

 ,     

.  

•      “ ” 

,  .  : 

a=( _ )b;.     b 

   _ , ,   

 ( ,     int  

 char    ),    

    a.  

•       

      . 

    , . .   

   . , : 

unsigned int i; 

unsigned char c; 

i=0x0102; //i=258 

=(unsigned char)i; // c=2 (02h) 



35 
 

   , . .   

unsigned char      0  255,   

   c   258.  

   c    

 i,  02h. 

 

2.4  

     C  

 :   ,  , 

  ,     

(  2.4). 

 

  C   Pascal 

signed int P[100]; P :Array [0..99] Of Integer; 

 

 2.4     100   C  

Pascal. 

 

        0, 

      0,   –  

 1 ,       

 (  2.1). 

 ,       

   .       

 ,     . 

     

 ,       

    .    
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    C,      

 Pascal    2.4.  

 

... 

signed int swap, data[200], index; 

... 

data[0]=33; 

... 

index=199; 

swap=data[index]; 

... 

 

 2.1       . 

   swap  index   data 

 signed int.    data  

 33,       

 swap. 

 ANSI C    

      

  12. 

        

unsigned char.      . 
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 C  Pascal 

 2-   

double Wave[5][10]; Wave :Array[0..4,0..9] Of Double; 

     

 

Wave[2][9]=3.3; Wave[2,9]:=3.3; 

 3-   

char F[10][10][20]; F :Array [0..9,0..9,0..19] Of 

ShortInt; 

  ,      

 i, j, k  

val=F[i][j][k]; val:=F[i,j,k]; 

 

 2.4        

   C  Pascal. 

 

2.5    

Pascal     

“   ”,   

 (  )   .   

       

typedef (  . type definition –  ).  

:  

Typedef _  _ _ ;.  

: typedef signed int Integer;   

Integer,    signed int. 

     ,   

    .   2.5  

         Pascal.  
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   Pascal 

 

typedef unsigned char U8; 

typedef signed int S16; 

typedef signed long int S32; 

typedef double TRealType; 

 

S32 Count; 

RealType Mean; 

TYPE 

  U8  = Byte; 

  S16 = Integer; 

  S32 = LongInt; 

  TRealType = Double; 

VAR 

  Count :S32; 

  Mean  :TRealType; 

 

 2.5       

C  Pascal. 

 

  U8 –  unsigned 8 bit  S32 –  signed 32 bit 

   ,   

.  

     typedef  

      

,    .    

      T  Type – 

. 

,   typedef     

     .   

,   typedef    

 . 

 

2.6   

 ( ) ( . structure)     

 ,  ( )   
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   .   C 

  Record ( )  Pascal.   

 : 

• /    /  ;  

•     ( , 

     

 ); 

•   , 

•        

     

 

,    ,   

( . fields) .      

   ,   ,  

,  , ,    

.  

 ,    2.6,  2 

. TStudent,      

   TGroup,       

       TStudent. 

  ,   ,  

   .     

“ ”: “.”,       

     .  

  2.7  3     

   ,    .  
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 (“TStudent”)   - .  

     3  ,  

    1 (      2.6). 

    ,    

 ,       -

 ,    .  

    -   

        

  “T” (  . Type). 

 

   Pascal 

 

typedef struct { 

 

  unsigned char name[100]; 

 

  unsigned int  group; 

 

  double        stipend; 

} TStudent; 

typedef struct { 

 

 TStudent      students[21]; 

 

 

 unsigned int  count; 

 

 unsigned char headboy; 

} TGroup; 

TYPE 

 TStudent = Record 

//   

  Name    :String;  

//   

  Group   :Word; 

//   

  Stipend :Double; 

 end; 

 TGroup = Record 

//   

  Students :Array [0..20] 

Of TStudent; 

// -   

  Count    : Word;  

//   

  Headboy  : Byte;  

 end; 
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TStudent     student; 

TGroup       group; 

void main(void){ 

 student.name=”Ivan Ivanov”; 

 student.group=106; 

student.stipend=5500.8; 

.group.students[5]:=student; 

 group.headboy:=5; 

VAR 

 Student     :TStudent; 

 Group       :TGroup; 

BEGIN 

 Student.Name:=”Ivan Ivanov”; 

 Student.Group:=106; 

 Student.Stipend:= 5500.8; 

.Group.Students[5]:=Student; 

 Group.Headboy:=5;  

 

 2.6      

“ ”  C  Pascal.   

 

1 2 3 

typedef struct { 

 unsigned char 

name[100]; 

 unsigned int 

group; 

 double stipend; 

} TStudent; 

 

TStudent 

student1, 

student2; 

struct TStudent { 

unsigned char 

name[100]; 

 unsigned int 

group; 

 double stipend; 

}; 

 

struct TStudent 

student1, 

student2; 

struct { 

unsigned char 

name[100]; 

 unsigned int 

group; 

 double stipend; 

} student1, 

student2; 

 

 

 2.7       

 . 
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2.7     2 

1.      C.   

        

   ?  

2.    a  signed char,  

 -5   b  unsigned char.  

   b     

“b=a;”?  

3.    a  int,   257 

  b  char.    

“b=(char)a;”?      b 

   1, ?  

4.        C? 

5. ,        

      Pascal? 

6.    M,  10   5 

.  ,    26 

 ,      

  M. 

7.    “TByte”,   

     1      

. 

8.   S  TStruct,   k  m 

 int   n  char.  ,  

  k  S  ,    

n   ? 
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 3       

 .    . 

  if/else, switch.  . . 

 .  .    

.     3. 

 

3.1   

     “=”   

   .   

      3.1.  
 

 

 

 

Pascal 

 

C 

 

 

   

  

 + + =a+b   

  

 - - c=a-b   

  

 

 

- - c=-a   

  

 * * c=a*b   

  

 

 

 

/ / c=a/b     

 (a  b) 

   

 

 

div / c=a/b   (a  b) 

 .  

  

  

. 



44 
 

  

 

(   

) 

mod % c=a%b   (a  b) 

 . 

   

 a  b. 

 

 3.1   ,   . 

 

,         

Pascal.   ,   ,    Pascal,  

    (  

“div”).    “/”     

,    –  .     

        . 

      

   Pascal.    

   “()” ( . parenthesis),  . . 

 ( . nesting parenthesis).   

  (   ),   “-”, 

“*”, “/”, “%”,   “-”  “+”.    

  : 

c=(1+2)*(3+(6+4)/2). 

     : 

1. c=(1+2)*(3+10/2) –     

  ; 

2. c=(1+2)*(3+5) –      

   , ; 
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3. c=3*8 – 2      

,     – 

     ; 

4. c=24 –  . 

        

,     .  

      . , 

   : 

N

Fs
df

2
= , 

 Fs=1000, N =500,  =df 1.    

  , : df=Fs/2*N; 

    250000, . .    

  ,      

.    ,  : 

df=Fs/(2*N).  ,     

: df=Fs/2/N. 

      

       

“  ”. 

  C     

.     

,    .   

        

  3.2. 
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+= a+=b a=a+b 

-= a-=b a=a-b 

*= a*=b a=a*b 

/= a/=b a=a/b 

%= a%=b a=a%b 

 

 3.2     

. 

 

      

, . .       

   . 

 

3.2     

        

 ( .  3.3).      

     . 

    : , 

, , , . 

   “++”   “--”  

Pascal   “Inc”  “Dec”, .  
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++a   

 a  1,  

    

  

 

 

a++   

 a  , 

  a  1 

  

 

 

--a   

 a  1,  

    

  

 

 

a--   

 a  , 

  a  1 

 

 3.3     . 

 

       

        

  .     

     ,  – 

     .     3.4 

   ,   

-  . 

 ,    “++”  “--”  

     .  
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 , , : “ =++(a-b)*c+5;” 

 . 

 

   

... 

int a,b; 

... 

a=0; 

a++; 

b=a; //b=1 

printf(”%i”, a++); 

//   “1” 

b=a; //b=2 

... 

... 

int a,b; 

... 

a=0; 

++a; 

b=a; //b=1 

printf(”%i”, ++a); 

//   “2” 

b=a; //b=2 

... 

 

 3.4   -  . 

 

  ,  ,   IBM-

 ,      

,    a=a+1  b=b-1  

      

   .  ,  , 

    . 

 

3.3   if/else, switch 

    ,   

 :  “if else”, “else if”  
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   switch (  “case of” 

Pascal).  

    if   

: if ( ) ;.   – 

 ,    

,     if  

  (     C 

   ).     

  ,    “{}”. 

 “if-else”     : 

if ( ) { 

  1; 

... 

  10; 

} 

else { 

  30; 

... 

  N;} 

        

Pascal    3.5.  ,   

       

,  if(c). , . . C  

      

“ ”,     “ ,   

 c   0”. 
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 C  Pascal 

signed int a,b,c; 

if(a>0) b=a; 

if(b<0) { 

  a=5+c; 

  c=10; 

} 

if(c) { 

  a=b/10; 

  c=0; 

} 

else { 

  a=b*5; 

  c=a; 

} 

a, b, c    :Integer; 

If a>0 then b=a; 

If b<0 then begin 

  a:=5+c; 

  c:=10; 

end; 

If c<>0 then begin 

  a:=b div 10; 

  c:=0; 

end 

else begin 

  a:=b*5; 

  c:=a; 

end; 

 

 3.5       C  

Pascal. 

 

       

,   C   Pascal   : 

if ( ) 

  1; 

else 

  2; 

 else   “;”.  Pascal  “;”  

else      . 
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  “else if”    

  –     .  

 : 

if ( 1) { 

  1; 

... 

} 

  else if ( 2) { 

    2; 

  ... 

  } 

        ... 

    else { 

      N; 

    ... 

    } 

. .   1 “ ”,    2   

 “else if”,    “ ”,   3  

  “else if” (   )  . .  

     if     

“else if”  “ ”,     

  ,      “ ”,   

   else. 

Pascal   ,  “else if”  , 

  ,     

 “if-else”    
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,     .   

   C  Pascal   3.6. 

       

“   ”     

  1       , 

 ,     

 2-4       

 ,      

. 

 

 C  Pascal 

signed int a,b,c; 

if(a<0) { 

  b=2*a; 

  c+=2; 

} 

else if(a<=10) { 

//0<a<=10 

  b=10*a; 

  c+=10; 

} 

 

 

else if(a<=20) { 

//10<a<=20 

  b=20*a; 

  c+=20; 

} 

a, b, c    :Integer; 

If a<0 then begin 

  b:=2*a; 

  c:=c+2; 

end 

Else 

  If a<=10 then begin 

{0<a<=10} 

    b:=10*a; 

    c:=c+10; 

  end 

  Else 

    If a<=20 then begin 

{10<a<=20} 

      b:=20*a; 

      c:=c+20; 

    end 
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else { //a>20 

  b=0; 

  c=0; 

} 

    Else begin {a>20} 

      b:=0; 

      c:=0; 

    end; 

 

 3.6   “else-if”    

 Pascal. 

 

 switch     “Case Of”  

Pascal.  :  

switch ( ) { 

  case _ 1: 1; break; 

  case _ 2: 2; break; 

...  

  case _ N: N; break; 

  default: L;} 

       3.7. 

 

 C  Pascal 

signed int a,b,c; 

switch (a){ 

  case -1: b=1; break; 

  case  0:   

           b=0; 

           c*=100; 

           break; 

  case  1: b=2; break; 

a, b, c :Integer; 

Case a Of  

  -1: b:=1; 

   0: begin 

      b:=0; 

      c:=100*c; 

   end; 

   1: b:=2; 
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  default: 

           b=-1; 

} 

   Else 

      b:=-1; 

end; 

 

 3.7    switch   

  “Case Of”. 

 

 break     

 switch       

    .  break  ,  

   ,      

 switch.    switch  break 

   . 

 

3.4   

    –  

    ( ,   “if-

else”). 

  ,  ,    Pascal,   

  (“ ”)  .   

       

    , 

   .     

    0,     

      “ ” 

(“False”),    –  “ ” (“True”). 
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    .   

     Pascal   

 3.8. 

    Pascal  C   

  

  = == if (a==b) 

 <> != if (a!=b) 

 > > if (a>b 

   >= >= if (a>=b) 

 < < if (a<b) 

   <= <= if (a<=b) 

  

 

, 

  

NOT ! if (!a) 

 “ ”,  

 

, 

 

 

AND && if (a&&b) 

 “ ”,  

 

, 

  

OR || if (a||b) 

 

 3.8 ,     

      . 
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 (  3.9).    x,  N 

.   , ,   

,  ,        

   80  90.  

 

 C  Pascal 

unsigned int i, N; 

float x[1000]; 

 

if((i<N)&&((x[i]<80)|| 

(x[i]>90))){ 

  printf(”Out of band!”); 

} 

i, N :Integer; 

x :Array [0..999] Of 

Single; 

If (i<N)AND((x[i]<80) OR 

(x[i]>90)) then begin 

  Write(’Out of band!’); 

end; 

 

 3.9    .  

      . 

 

    ,  

        ,  

  . ,    

 3.9       

    i   

 x: N-1.   i<N ,    

“ ”    “ ”     , 

“ ”  “ ”   . ,  

    .     

     , . .    
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  ,   i≥N   

     x[i]. 

   C    

   . ,   

 : 

signed int a, b; 

a=1>2;   //a=0 

a=3<=10; //a=1 

a=5; 

b=0; 

a=a&&(b||4); //a=1 

        

 ,     

. 

. .    C  

  , ,  ,  

     

.    ,    

(    =0)  x  5.     5,   

       5,  ,  

  : 

signed int x, m; 

... 

if(m=x%5) printf(”mod=%i”, m); 

 ,  . .      

  C ,     

  “=”  “==”. 
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3.5   

      : while, 

“do-while”  for.  while   

“while-do”  Pascal.  : 

while ( ) ;,      

    “{}”. 

      x, 

 N ,    3.10. 

 

 C  Pascal 

i=0; 

while (i<=N-1) { 

  x[i]=0; 

  i++; 

} 

i=0; 

While i<=N-1 do begin 

  x[i]:=0; 

  Inc(i); 

end; 

 

 3.10    while   

. 

 

,     “do-while”  

    .    : 

do { 

  1; 

  ... 

  N; 

} while ( ); 
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 “do-while”   “REPEAT-UNTIL”  Pascal  

:  

REPEAT  

  1; 

  ... 

  N; 

UNTIL NOT ; 

 “do-while”      while  

for,     . 

 for      , 

  For Pascal    

.      for: 

for( _ ; ; _

) { 

  1; 

  ... 

  N; 

} 

  3.11     for  

   ,     

. 3.10. 

   for    

    Pascal: 

•     _   

   ( ,   

 ), Pascal   
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 ( )     1   

 ; 

•        ; 

•       . 

 

 C  Pascal 

for(i=0;i<=N-1;i++) 

  x[i]=0; 

For i:=0 to N-1 do  

  x[i]:=0; 

 

 3.11    for   

. 

 

 for     

_   _   

“,” ( , . comma)   . 

,     x  y,  N  M 

, : 

for(i=0, j=N-1;(i<=N-1)&&(j>=0);i++, j--){ 

  z[i]=y[j]-x[i]; 

} 

     

   .   ,   

    . 

      (     

)    (  “;”  ), 

,  : 
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for(; ;) { 

  1; 

  ... 

  N; 

} 

 for    while: 

while( ) { 

  1; 

  ... 

  N; 

} 

   for     ,  

 ,     “ ”. 

 , “ ”       

 ( . 3.12). 

    C  2  

: break  continue.  

 break     ,  

   , . .    , 

    .  , 

  N     ,      

    break N  (     

  ,     ). 

 continue     

 , ,   : 

i=0; 

while(i<=10){ 

  continue; 



62 
 

  i++; 

} 

. .    . 

 

  C  Pascal 

1. while(1){ 

  ... 

} 

While True do begin 

  ... 

end; 

2. for(;1;){ 

  ... 

} 

- 

3. for(;;){ 

  ... 

} 

- 

 

 3.12   “ ”   C. 

 

3.6   

  (   , . jump) , 

: 

... 

goto ; 

... 

: 

... 

    ,   

    (     , 

  ,      . .). 
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  goto ,   

   ,    ( . label) 

:.       . 

,        

  , . .   ,  

       . “  

 ”   ,    

,   , goto   , ,  

         

.  ,  goto    

,       

        

  , ,      

    . 

 

3.7   

 C    , 

    ,     

.  ,   ( . bitwise), 

   3.13. 

1.     .    

    0  1   1  0, . . 

 ( . invert)  . 

2.  “ ” –   .   

   1    ,  

      . 
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3.  “ ” –   .   

   1  ,  1  

       .  

 “ ”      

 ,    “ ”      

  . 

4.  “  ” –  .  

    1   , 

    , . .   

  0,   1. 

5.   a=x<<N;    

  x  N .    N 

   ,  N    

  0. 

6.   a=x>>N;    ,  

  . 

7.       . 

 ,     

     

:  ,   “ ”  

,    ,  ,  

 “ ”  ,  ,  

   1,    , 

     . 

. .       

  0  1. ,    
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 “int a=128&&97;” a     1 

(“ ”).      3.14. 
 

  

  

 

Pascal 

 

C 

 

 

a= 

1.   

 
NOT ~ a=~a; 

126 

01111110b 

2.   “ ”, 

 

 

AND &, &= 

a=a&1; 

 

a&=1; 

1 

00000001b 

3.   

“ ”, 

 

 

OR |, |= 

a=a|2; 

 

a|=2; 

131 

10000011b 

4.   

“  

” 

XOR ^, ^= 

a=a^1; 

 

a^=1; 

128 

10000000b 

5.  

  SHL 
<<, 

<<= 

a=a<<2; 

 

a<<=2; 

4 

00000100b 

6.  

  SHR 
>>, 

>>= 

a=a>>3; 

 

a>>=3; 

16 

00010000b 

 

 3.13         

    a=129 (10000001b). 
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A=!128; 0 A=~128; 127 

a=128&&8; 1 a=128&8; 0 

a=128||0; 1 a=128|0; 128 

 

 3.14      

. 

 

3.8     

      

 .   ,   

     .   

    ,    ,  

        

 . 

 ,     , 

, ,     

        

          

    . 

        

:  ( . check)  ,  ( . set) 

,       1   

    ( . clear),     

  0    . 



67 
 

       

     ( . mask) – 

 ,     

     . 

,    3  

unsigned char a;  : a=a|8;  a|=8;, . . 

a=a|00001000b,  C     

 .    7  : 

a=a|10000000b, . . a|=128;  . .  

 ,       

   N,     “ ”  

,     1   N-  

. 

      ( )   

 N,     “ ”  , 

    0   N-  , 

,    3  : a=a&11110111b, . . 

a&=247;. 

    N    

   . ,   

  3: 

a&=8; //a=a&00001000b –   

if (a!=0){ //  3-     

  ... 

} 

else{ //  3-     

... } 
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     , . .    

       

.        

  .     

 3.15: 

 

   

  

 N 

x&=(1<<N); 

if (x!=0){  

//  N-    

} 

else{ //  N-    

} 

  N x|=(1<<N); 

  N x&=~(1<<N); 

 

 3.15       . 
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3.9     3 

1.     C. 

2.       

 . 

3.        

     C? 

4.     a  b.   

   “if/else”  : 

  a    5,  b   0, 

  a  5,   10,  b   

1,  a    10,  b   2. 

5.     ( . 4)   

 “switch”. 

6.     C. 

7.      C,   

    A,  10   char, 

  “for”    “while”. 

8.      

 “for”       “while”. 

   “ ”  “for”  “while” 

  . 

9.  a  N –   char.  , 

    N   a. 

10.  a  N –   char.  , 

    N   a. 

11.  a  N –   char.  , 

     N   a. 
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12.  a, b  N –   char.  , 

   b ,  

  “ ”  ,    N  

 a     “ ”  

 . 
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 4      

  , , , .  

  .  .   

  .    

.    .  

  .    . 

      . 

    4. 

 

       

      

    

      

.       

,  ,     

.    ,     

      

    . 

 

4.1   , , ,  

    – , 

   ,    2 

 :   .   

       

      

 “  ”  “  ”   

“ ”  “ ”, .     

   “1”  “0”, . 
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 ,    

.  

. .       

     (“0”  “1”),   

       

  ( . binary numeral system).    

   “ ” ( . bit  BInary digiT). 

      

       

  –  ( . byte). . .    

  1  ,       

   , ,     

.        

    .  

   ,   

     ,   8 

.     2, 4, 6, 32, 36  .  

  .    8     

 ( . octet).     ,     

8  . 

      0  7     

   . . .   (  

 , . LSB  least significant bit) –   0 

 ,   (   , . MSB 

 most significant bit) –   7 –  ( . 4.1). 

 



 

 

. 4.1  

69.   

 

   

  

  

  

 

  

  

 8-32 .  

 IBM-

 ( . . 

. central processin

“ ” (“word”) 

 

  

  

 

4.2  

   

  

 

decimal)  

73 

  , 

 . 

     

    ( . CP

   

   

  . 

   32  64 

 

   1

    

ng unit, CPU)  16 ), 

     

,   

 . ,

  “Word”. 

   

  , 

     

     

,   

 

  

 

PU word),  

,  

.  

  

.    

  

16-  

 ( , 

  

  

 2 , 

,  Pascal 

  

  

 ( . 
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,  ( . binary),    

        

 ( . hexadecimal),    

  . 

       

,  ,      

 .    

   “b”, : “b1100100”  

“1100100b”,      

“h”  “H”, : “64h”  “64H”. 

 C       

.    ,    

 ,     “0x”, 

,   “a”  100   

  : “a=100;”,    , 

   : “a=0x64;” ( . . 64h  

    100   

 ).  ,     

   , ,   

  .     

    . 

      

        . 

  ,      

       

          

, . , [8].      
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4.1,       

       

  . 

      

  :     4 

 ( )      

   0h  Fh. 

 

Decimal Binary Hexadecimal 

0 0000 0 

1 0001 1 

2 0010 2 

3 0011 3 

4 0100 4 

5 0101 5 

6 0110 6 

7 0111 7 

8 1000 8 

9 1001 9 

10 1010 A 

11 1011 B 

12 1100 C 

13 1101 D 

14 1110 E 

15 1111 F 

 

 4.1   0  15  ,   

  . 
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4.3   

     , 

        

.      

      , ,  

     ( . hard disk drive, HDD), 

Flash-  (Flash-drive  SSD),   (CD-

ROM, DVD-ROM)  . .    

     (  ) 

    ,  .  

       

  ( , . RAM, random access memory), 

      

 ( ).      

     .  

      , 

        

  ,    . 

        

 ,     /   

  2-3     

 .      

        

    ( . registers).  

    ,  

    ,   

/    ,    

.       , 
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    (   , 

    ).  

       

 .  

         

 ,    .  

     

       

. ,   , 

    ,    

    (  Flash –   

   ),     

  .      

     ,  

   .  ,   

      

      

      Flash-     . 

      

  . 4.2. 

   ,    

     -  

 ( . CPU cache memory),  , -

  HDD  .     

,      3  

:   (  ),   

 (   ),   
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(   ,    

). 

 

  

 

. 4.2      

( )    ( ).  

 

4.4      

       

    : 

unsigned char Memory[MemorySize],  MemorySize – 

   .      , 

   ( . address),    

           

    Memory.    

       

  ( ,   int  

2  ).     

   , ,   

       . .  , 

  ,      

  c  ( . offset), . .   , 

     .  
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:   , ,  

  ,  .  ,    

 ,    ( . system 

memory)          

  .      

  ( . 4.3).  

 ,       

    ( . heap) ( . 4.3). 

        

    . 

      

    .    

    

 –   ( . memory manager).  

  ( )      

         

 ( . 4.3).       

        , 

   .      

  (N ), ,   ,  

 ,  ,      

       N ,  

,       m    , 

 N    m . 

     

 ,     

 ,  ,     .   
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,  N     m    ,  

   ,    

     . 

     

 ,    , 

     .  

       

       . .   

( . memory leakage),       

. 

     ( . memory 

fragmentation).      

      ,  

    ,    

  .      

, ,     

         

 .    

         

 . 

 



 

. 4.3 

  (

P1Size  P2Size 

, MemoryS

 (  ). 

  

 

4.5  

 

  

  4.1. 

 Borland Pascal 

  

  

 

 

   

/   

 

  

81 

 

  . OSMemSize

(  ),  

–  (  )  

ize –    

   

 . 

   

    

   , 

 ,    

   “.EXE”  

  16-   

  

 ,   

  . 4.4. 

 ,    

  , 

   

  

 

e –  

 . 

 

 

 , 

 

 

  

 

 80x86, 

 MS-DOS. 

, 

  

 

  

 , 

,   
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    .    

       

       -

 .  

     

  ,   ,  , 

  ( . segment).    

         

     . ,  

       

(  , . real mode)     

 64 ,        

 1 .       

     i80x86      

       .  

  , ,   MS-

DOS.   Windows, Linux, Mac OS  .  

     (  , . 

protected mode).      

     . 

      

      

        . 

        

  ,    PSPseg.  

 PSPseg        

       . 
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     , 

    (PSP),    

    .    “.EXE”, 

   MS-DOS,  PSP  - 256 . 

     ,  ,  

, ,       ( . 

. 4.4). 

       

CS=PSPseg+256   PSP.   ,   

  Pascal      

 ,      Pascal 

     ,  

      .   

 ,      2  

   64      

,   ,       

. 

    Pascal    

 System (    SystemCS),  

    -   . . 

    System   

       , 

     ,  

.      

,       

         

      ,  

  System.  Borland Pascal  
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“Uses”. 

  Pascal    

  ,       

 64 .      

 ,    DS.    

        

 .  

 ,    (     Pascal) 

    ,    

   (16    ).  

  ( . data alignment)   

  ,      

 . ,    N 

 1      16 ,   8 

    .     

 , ,   X,  3 , 

     . . .  

 Y      - 16 ,    

     . 

 ,       

     (   , 

 32  )     , 

, Free Pascal,      

,   ,       

  . 
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 ,      

Size   .    , 

  ,    . 

      

.        

   .  

     Pascal    

(    SS).      Pascal 

 16      .  – 

  ,     

  .  –    , 

   .    

    ,  

      

  - . .  .  ,    

   .    

,  ,    

      

    .  , 

    

          

 !      

       

        

   .   , 
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  , . .    

      .  

     ,  

        . 

   ,     

(records)      

(      ).  

   Pascal    

.       . . 

  (   , , MS-DOS), 

   (   , , 

Windows),  ,   ,  

   ,    

 “ ”.    . 4.4  , 

      , . .  

    – Heap    - 

HeapEND.        . . 

  ( . dynamic variable, heap variable), . . 

,       

      

.      

  .    

, ,       

      ( ,  

  Pascal)    ( . 

static variable).  ,   ,  

   ,    –    

    . 
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CONST 

  Size  = 100; 

 

VAR 

  N  :Byte; 

  X  :Array [1..3] Of Byte; 

  Y  :Array [0..Size-1] Of Integer; 

   

Function Even(A:Integer):Boolean; 

         {  True,  A } 

  Var 

    B  :Integer; 

  Begin 

    B:=A; 

    If A mod 2=0 then 

      Even:=True 

    Else 

      Even:=False; 

      

end; 

 

Procedure Correct(VAR A:Integer); 

         {   ,  2A,   

 } 

  Var 

    C  :Integer; 

  Begin 

    C:=A; 
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    If Even(C) then 

      A:=2*C 

    Else 

      A:=C+1; 

end; 

 

BEGIN 

  N:=150; 

  ... 

END. 

 

 4.1   Pascal,  , 

   . 

 

          

  ,        

  ,       

  ,      

 . 

     

    (  

  )     

(    ,   ),    

    .  

  ,       

,   ,     

   .    

   ,    



 

 

  

 

 

, 

  

  

 

 

 

. 4.4  

,  

Pascal   

  

  

 . 

 

4.6   

 ( .

, , 

89 

 .    

 , . .  

     

   

      

   

   

  . 

     

  

  MS-DOS  1

  “  

,   

  

 pointer)  ,  

 ,  , 

 

   

.  

 

 

,  

  

 

 4.1. 

 Borland 

6  

”.  
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  .       

,    ( . direct addressing). 

   : “int a=5”.  

 ,    ( . 

indirect addressing).  

  .      

  , ,     

 (    -   

      ). 

  ,   ,     

 ,        

    .  , 

     , 

   , ,  

,      (  

      ),  

     .  

     

   (  2  4 ).  

  C     “*”,  

   . ,   

  char: char *pc;,    int: 

int *pi;.     

void *p;,       

  .   , ,   

      ( . 

 4.2). 



 

   

 : “

 

dereferencing). 

  . 4

 

 

1. 
char 

2. 
pc=&a

//pc 

3. a=9; 

//  

//  

//

4. b=*pc

//

//

//

//

 

 4.5   

  

 

 1   

char   

 

91 

    2 

“&” –     “*”

   

  

.5. 

  

a,b,*pc; 

; 

  a 

 , 

 *pc 

  

; 

   

 , 

  

  pc 

 . 

,   . 

. 4.5   2 

 –   char.  3

   

 

” –  

 ( . 

  

 

 

 

 

  

  

3  
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 1A0h, 1A1h  1A2h,  ( . 4.5). 

-     2 .  

  2 ( . 4.5)       

“&”,   a – 01A0h   pc.  pc 

  a.  

  3     a .  

,         pc. 

,    4,  : “  , 

   ,     pc  

    b”.  *pc – “    ” 

–   - . 

      (  

      ), , “b=a;”, 

  ( )  ( . immediate 

addressing),   ,     ,  

  (    4  . 4.5)   

 ( . indirect addressing).  

      

    -  

 “p”  “P” (  . pointer). 

       

 4.2. 
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unsigned int i,k; 

unsigned int *pi; //    

unsigned int 

unsigned char c; 

unsigned char *pc; //    

unsigned char 

void *p; //     

 

i=0x0103; //b0000000100000011 

c=5; 

pc=&c; //pc    c 

pi=&i; //pi    i 

 

k=*pi; //k   259 (103h)–2  

   pi 

k=*pc; //k   5–1    

 pc 

 

pc=(unsigned char *)pi; //pc    , 

  pi 

k=*pc; // k   3 –    

 pc (   i) 

 

p=&i; // p   i.    

! 

pc=(unsigned char *)p; // pc    , 

  p 
 

 4.2     . 
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4.7      

       

     “->”.   

,      ,  

     2 : 

typedef struct { 

  unsigned char name[100]; 

  unsigned int  group; 

  double        stipend; 

} TStudent; 

... 

TStudent student,*pstudent; 

pstudent=&student; 

... 

(*pstudent).group=106; //   

   

  pstudent->group=106; //    

  ”->” 

. .   “->”   

       . 

  “->” . 

 

4.8     

  ,    

( ,    2   . 4.5).  

  ,  

  “NULL” (    

 stdlib.h)    0.    
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 ,      . 0 –  

  ,  ANSI C   

 .       

 “NULL”  0 ,   

“NULL”.  

       

 (>, >=, <, <=, ==, !=).      

    :  

1.  (++); 

2.  (--); 

3.    (+, +=); 

4.    (-, -=); 

5.   2 . 

      : 

      ,  

      ,  

  .     

 4.6.  

 

 

 

 

 

 

 

 

 



 

char * (1 

char *pc,c; 

c=3; 

pc=&c; //pc=01

       //*pc=0

 

pc=pc+1; //pc=

         //*pc

 

pc++; // pc=01

      //*pc=A0

 

 

 4.6 

  char 

),  

  pi  2 

 

4.9  

  C 

  

  

  , 
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  ) int * (2   

31h 

3h 

 int *pi,i; 

i=0xFF03; 

pi=&i; //pi=0131h

       //*pi=FF03

=0132h 

c=FFh 

 

 

pi=pi+1; //pi=013

         //*pi=01

33h 

h

 

 

pi++; // pi=0135h

      //*pi=0000h

 

   . 

 pc  1 ( . . char 

  int 

( . . int    2 ). 

    

  

  

 -   

    

 .  

) 

h 

3h 

 

33h 

1A0h 

 

h 

h

 

 1  

   1 

 , 

  

   

.   C 

  

   



 

,  

 : p

 

.  

  

pi   

,  x[i

 

 . 4.7 

 ,  

 

int *pi,i,x

 

for(i=0;i<=

  x[i]=i; 

 

pi=x; 

 

i=x[2]; //

i=*(pi+2); 

i=pi[2]; /

 

 4.7  

 . 

 

 

  

97 

   int *pi

pi=x;  pi=&x[0]; 

 – x    

    , 

 x,    i-   

i]  pi[i].   

. 

     

 . 

x[5]; 

=4;i++)

i=2 

//i=2 

/i=2 

 

 

    x  

 3   

   

  .  

,x[size];, 

, . . 

  

,  

  

  

,   

 

 2  

. 

- , 
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   -  

      .     

 4.3     ,   

         

unsigned int  unsigned char. 

 

unsigned char *pc; 

unsigned int i, x[10]; 

 

  ... //  x   

 

  pc=(unsigned char *)x; //pc   x 

 

  for (i=1;i<=19;i+=2){ //   x 20  

    pc[i]=1; //    pc[] 

  01h 

  } 

 

 4.3   .    

   x   01h   

“ ”  unsigned char *pc   , 

  unsigned int x[10]    

  pc[].  

 

4.10     4 

1.   : , , , ? 

2.   266      

.  
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3.       -  

 ?      

? 

4.       

       

(  ),     

 ? 

5.        ? 

6.     ? 

7.       ? 

8.        ? 

9.        

 ,   ? 

10.  2 : a  b  int   

 p1  p2    int.  

  :    p1  a, 

   a  5,     

b  10,  p2  ,   p1,  

  b ,    p2.  

   b     

? 

11.     . 

,    ? 

12.      ?  

13.     ,    

    ? 
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14.   A  10   char   

 p    char.   

  p      A. 
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 5   ,   

,   

    printf.    scanf. 

   .   . 

   .     C. 

    5. 

 

5.1     printf 

 printf    stdio.h 

    . .  

 .  

    :  

      , 

     ,   

  ,      

   ,     

    . 

 

  

%d  %i     .   

 . 

%hd  %hi   short   

%ld  %li   long   

%o       

%u       

%x  %X       (  

   , ) 

%#x  %#X      “0x” 
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%e  %E      

 

%f        

 

%g  %G       %f 

 %e (%E). 

%L    long double 

%c   

%s   

%p  ,   -  

%%   “%” 

  

+ 

, “%+i”.    

 .   “+”  

 .  

  

 

, “% i”.    

 .   “ ” ( )  

 .  

 

  

, “%10i”.   ,  

  ,    

   .    

    ,   . 

  

 

  

, “%.2f”.     

 ,    

 . 

  

- 

, “%-i”.     

. 

  

0 

, “%0i”.      

 . 

 

 5.1     

  printf. 
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  :  

printf(” _ _ ”, a1, a2,…, 

an);,  a1, a2,…, an –   ,  

    ( ).   

   ,  ESC-

,  , , 

      .  

     “%”,  

    5.1.  

: #, +, -, 0, ,   . 

ESC-     “\”.  

        

  .   ESC-

    5.2. 

 

ESC-

 

 

\n      

 

\t   

\’     

\”     

\?   “?” 

\\   “\” 

 

 5.2  ESC- ,   

   printf. 
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  5.1     

: 

 

signed int a, b; 

float r; 

 

a=100; 

b=200; 

r=12345.6789; 

 

printf("Hello world!");  

//  : 

//Hello world! 

printf("\na=%i b=%i", a, b); 

//  : 

//a=100 b=200 

printf("\n  \'dec\'   \'hex\'\na=%-#8xa=%+06i", a, a); 

//  : 

//  ’dec’    ’hex’ 

//a=0x64    a=+00100 

printf("\nf=%4.2f", r); 

//  : 

//f=12345.68 

 

 5.1       

printf. 

 

 



105 
 

5.2    scanf 

 scanf    stdio.h  

  ,  ,  .  

  :  

scanf(” _ _ ”, &a1, &a2,…, &an);, 

 a1, a2,…, an –   ,   

  . 

      

 (  . 5.1)  . 

       

   ,    

   : 
 

signed int a, b, z[10]; 

//    

printf("\na="); 

scanf("%i", &a); 

printf("\nb="); 

scanf("%i", &b=); 

//   

for (a=0;a<=9;a++){ 

  printf("\nz[%i]=", a); 

  scanf("%i", &z[a]); 

} 

//   

printf("\nz[]="); 

for (a=0;a<=9;a++) printf("%4i", z[a]); 
 

 5.2     scanf. 
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5.3     

ANSI C       

.       

         .  

        

. 

      C   

    Pascal ( . 5.3). 

 

    C     

Pascal 

1. #include <stdio.h>  

2.  

FILE *F; 

int i; 

VAR 

  F  :Text; 

  i  :Integer; 

3. if ((F=fopen("C:/test.txt","w")) 

==NULL){ 

//     

} 

Assign(F,’C:\test.txt’); 

Rewrite(F); 

4. for (i=0;i<=9;i++) 

 fprintf(F,"%4i %4i\n", i, 2*i); 

For i:=0 to 9 do 

 WriteLn(F, i:4, 2*i:4); 

5. fclose(F); Close(F); 

 

 5.3     ANSI C  Pascal. 

 

 1      

“stdio.h”,       

 .  

 2    -   

  FILE.     
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, c         

  .     FILE 

         

.  ANSI C    

 C        

        

 .      

 FILE   .    

     ,  ( . handle) – 

   ,    , 

  ,        . . 

  Text  Pascal     

 . 

 3      .  C  

  : 

FILE *fopen(” _ _ ”, ” _ ”). 

 fopen     FILE,  

      _ _ . 

        , 

,     ,  fopen  

NULL.        6  

 ( . 5.4).  

 4   5.3       2 

.         4 

 .       

fprintf.     printf    

   printf    
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.   fprintf    

 FILE,   ,    

. 

 
 

 

 

 

”r”   . 

”w”   .    ,  

 ,  ,   

. 

”a”  (  )     

. 

”r+”     . 

”w+”     .    

,   ,  ,  

 . 

”a+”     ,   . 

 

 5.4        

 fopen. 

 

 5      fclose  

.        

      , 

  ,     

  ,   F   FILE 

. 



109 
 

    ,     

  5.3   ,   

 5.3.      fscanf  

   a  b       

 .   while    

     feof(FILE *), feof 

   (“ ”)  ,   

 . 

 

FILE *F; 

int a, b; 

F=fopen("col2.txt","r"); 

if (F==NULL){ 

   printf("Error!"); 

} 

else{ 

  while(!feof(F)){ 

    fscanf(F,"%i %i", &a, &b); 

    ... 

  } 

  fclose(F); 

} 

 

 5.3      ,  

2  . 
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5.4    

      

     .  C 

        

   (    

File  Pascal).       

 3  ,    

 stdio.h: fwrite, fread, fseek.  

 int fseek(FILE *F, long Offset, int Whence) 

    /  

Offset,   Whence. Whence  : 

SEEK_SET –     , 

SEEK_CUR –      

SEEK_END –   .    fseek 

  . 

 fwrite(void *P, int Size, int N, FILE *F) 

 Size    F   ,   

  P.     N.  

  ,    

 / .     

    . 

 

FILE *F; 

int i, x; 

 

if ((F=fopen("test.dat", "w"))==NULL) 

  printf("Error!"); 
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else{ 

  for (i=0;i<=9;i++){ 

    fwrite(&i, sizeof(int), 1, F); 

    x=2*i; 

    fwrite(&x, sizeof(int), 1, F); 

  } 

  fclose(F); 

} 

 

 5.4      fwrite. 

 

 fread(void *P, int Size, int N, FILE *F) 

 Size    F   ,   

  P.     N.   

      . 

     fwrite   

 5.4. 

  5.5     

  .  

 

FILE *F; 

int x; 

 

if ((F=fopen("test.dat", "r+"))==NULL) 

  printf("Error!"); 

else{ 
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//     

  fseek(F,5*sizeof(int), SEEK_SET);   

//  2    int 

fread(&x, sizeof(int), 1, F);   

//     

fseek(F,5*sizeof(int), SEEK_SET); 

  if (x==0) { 

    x=0xFFFF; 

    fwrite(&x,sizeof(int), 1, F); 

    fwrite(&x,sizeof(int), 1, F); 

  } 

  else{ 

    x--; 

    fwrite(&x,sizeof(int), 1, F); 

  } 

 

  fclose(F); 

} 

 

 5.5        . 

 

       , 

   2    

(File Of Integer  Pascal).  

    10  11   2 

   int.     

:  
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•    0 ( . .     0),    

  10   2  

    x: FFFFh; 

•    0,     x   1, 

        (  

10).  

 

5.5     

  ,   C ,  

  .     

  8 ,       

    5-7  ,   

UNICOD   16 .  C  

    char, ,   

,   byte Pascal, . .   8 

   .  

       

    , 

  ,    char,   

     .     

   ASCII (  ,  

),   -8r  Windows-1251,  

 . 8       

 ,    256 .   

16-     UNICOD  

       

   .      
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   ,    

 . ,    , 

    BC 3.1,     

ASCII. 

 , . .  100   ASCII   

 “d”,     5.6  

: 

 

char ch; 

... 

ch=’d’; //ch   100 

ch=100; //ch   100 

//     char 

ch-=10; //ch   90 

ch/=2;  //ch   45 

ch++;   //ch   46 

printf(”%c %i”, ch, ch);  

//   

//.  46 

 

 5.6   . 

 

   ch=’d’;,     

     ,   

,      . 

     ,   

:      , 

 ,    . 
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     ,   –  

         

      . 

 ,     

         

    ,   

 . ,   “  

”  .    

   “ ”   

, , BC 3.1  : 

int i; 

... 

i=’d’; 

... 

printf(”%c”, i);, 

 ,     i    , 

i      char   

. 

 ,     ,  

,       

   . 

    0  31 (00h – 20h   

 )   ASCII     

,    , . . 

       

  .    

        

   . . ESC- . , 



116 
 

 : ch=0;  ch=’\0’;. . . ’\0’  ESC-

,     0.   

ESC-     “  

   printf”,       

     .  

         

  ctype.h. 

 

5.6     C 

 C        

    char,  

    0.    

-   ( . null-terminated character string), 

     ASCIIZ.  

 “ ”        

 – char *. 

   ,      

256 (    )  .   

       ,  

  – ASCII-   . 

  5.5    , 

  Pascal   C.  

  5.5 ,  ASCIIZ   ,  

,  Pascal,     256 

      .  ,  

  Pascal,  ASCIIZ     

  . 



 

 

 Pascal 

S :String; 

S:=’Ok!’; 

 

 5.5 

 

 

 

– . 

  

(ASCII-   

  , 

 “d” –  1

 

   

ltoa, ultoa – 

   

 , 

float. 

117 

    C  

 

char *S; 

 

S=”Ok!”; 

   C  Pascal. 

,     C 

 ,    

 ’d’  ”d”  

 , 

“d”),     

   8-   

00   ). 

   

  stdlib.h, 

  , , 

  , atoi, atol, atof – 

, ,    

  

 

 

  

  

:  

  100 

  

(ASCII  

    

: itoa, 

,  
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     0-   

    string.h.   

      5.6. 

 

   Pascal 

 3   ,  “ ”  

  : 

char *S1,*S2,*S3; 

char ch; 

int N,i; 

S1,S2,S3 :String; 

Ch :Char; 

N,i :Integer; 

 “  ” 

S1=””; S1:=’’; 

 .  C   

   : 

S1=”Yes”; 

S2=”No”; 

S1:=’Yes’; 

S2:=’No’; 

S3  S1     : 

S3=S1;        – 

    S1   S3: 

strcpy(S3,S1); S3:=S1; 

   S3   “d”: 

S3[0]=’d’; S3[1]:=’d’; 

   S2: 

N=strlen(S2); N:=Length(S2); 

   ch    

: 

ch=S2[N-1]; ch:=S2[N]; 
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  S2  S1 (S3=”YesNo”): 

S3=strcat(S1,S2); S3:=S1+S2; 

 . strcmp(S1,S2)  0   

S2  S1 : 

if(!strcmp(S1,S2)){ 

... 

} 

If S1=S2 then begin 

... 

end; 

 

 5.6    .  Pascal  C. 

 

5.7     5 

1.       ,  

   ?  

2.        

?         

   ? 

3.   ASCIIZ,     

   .      

 ASCIIZ      , 

  Pascal? 

4.    a  int.     

  “a=”  ,    a  

,   printf(…)? 

5.          

   ,  
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printf,      

  ?  

6.   ESC- ? 

7.    a  int.     

  a,   scanf(…)? 

8.            

  10    1  10? 

9.         

   10    1  10? 

10.      C    

 “F”. 

11.      C    

 “hello”.        

? 
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 6 , ,  

,  .    

C.  .   ,  #define.  

    .     

 .  ,  

, .  " ".  main. 

 ,  #include.   C. 

  .    ,   

.     6. 

 

6.1 ,   

    

    ( . routine, 

subroutine, subprogram)     

 ( ).  ,    

      ,   

    ,    

 .     

         

.  

      

 ( . unit)   ( . library).    

      

 ,       

.         

    ,   

 ,    

     . 
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6.2    C 

  C      ( . 

function),    Pascal,     

   ( . procedure).   

 C: 

0 _  ( 1 1, 2 2, 

…, N N){ 

  //    

  int a,b; 

  ... 

  //   

  ... 

  return ; 

} 

0 –  ,  , 1, … N –  

 , 1, …, N –  

  ,    .  

,       

return ;.  return    

   , ,  

 , .     

return, ,    (if, switch). 

  6.1   ,   

 . 
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 C  Pascal 
int AbsAdd(int a, int b){ 

 

 

  int c; 

   

  c=a+b; 

  if (c>=0)  

    return c; 

  else 

    return –c; 

} 

function AbsAdd(a,b:Integer) 

:Integer; 

Var 

  c :Integer; 

begin 

  c:=a+b; 

  If c>=0 then 

    AbsAdd:=c 

  Else 

    AbsAdd:=-c; 

end; 

 

 6.1  ,    2  

 C  Pascal. 

 

    ,   ,  

     void ( . 

), a        

  , : 

 

void init(void){ //    

 

  char cod; 

  int x; 

  ... 

} 

 

 



 

void main(void){

  char rs; 

  int x; 

  ... 

  init(); //

  if (rs!=0) ...

  ... 

} 

 

 6.1  

 

6.3   

 

  

  

 

  

  6.1 

  

 

. 6.1  

124 

{ 

    

.; 

  . 

    

.  

    

 ,  

  .  

   

   6.1. 

 

 

     6.1. 

   

  

   

  

 ,  
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(   ,    

  ),   , 

      .  

   IP (  . instruction pointer –  

). 

   IP      

 –  main() – (A27Eh    . 6.1).  

   main(), IP   

   (IP     

        

).  IP     init(), 

 : 

1.        

–     ( . return address) – 

 ,      

(A290h); 

2.  ,    ,   

  ; 

3.  ,  , ,    

     ;  

4.   IP      

  (A100h). 

     

      

:         

       . 
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-      

   ,     

    . 

    ,  

   .  

   ,   return  , 

  : 

1.      (A290h)    

IP; 

2.  ,      

    ; 

3.    ,    

IP. 

 

        

  ,   -  

 . ,  3  

    :  

•      (   

, C    ),  

•      ,   

 ,  

•       

. 

   ,   

   ,     
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   .     

       . 

 

6.4   ,  #define 

 C,    Pascal,   . 

    C    

( . preprocessor) #define.   –  

,   # –     

.        

   .  

,  , 

#define NAME expression  ,   

       

 NAME   expression.    

   ( . macrodefinition, macros) #define 

   , : 

#define PI 3.1415   PI,   

 ,     

 3.1415. 

   ,  

        

, . .        

 ,      

   .    

        

. 
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 6.2. 

 

#include <stdio.h> 

//    : 

#define BIT_SET(X,N) (X)|=1<<(N)  

void main(void){ 

  int M=0, Flags=0; 

 

  BIT_SET(Flags, M+2); //  2-   

 Flags 

 

  printf(”\nFlags=%i”, Flags); 

} 

 

 6.2      . 

 BIT_SET    X   N  1 

    . 

 

  ,       

  .       

   . ,     

,     6.2    Flags|=1<<M+2 

(M=0). . .       

,       –    

. 

 ,      , 

      ,  
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    . , 

,   ,    

: 

 

#include <stdio.h> 

 

#define ENTRY void main(void){ 

 

int a,b; 

 

ENTRY 

  a=5; 

  b=2; 

  printf(”\na+b=%i”, a+b); 

} 

 

 6.3   . 

 

       

 ,     6.2.  

  ,       

 , . .     

         

,           

.  ,      

   . 
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,   “   ”     

 . 

 

6.5        

       

    C    Pascal. , 

  ,  ,    

     ,  

main().       

.       ,  

 , ,       

 .      

     

    . ,  

     

      

   . 

,    ,  

   ,     

   ,      

.   ,   

 ,    .   

    ,    

,    ,      

       . 

. .       

   .       
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      ,   

   “ ”   

( ,   ,    

      ).  

   ,   ,   

        

,     . 

,      

, ,    malloc,   

.          

      , 

,     free.  C  

  ,    

        

,           

. ,       

  ,    

     , . .  

  ,   ,    

       

.  

     

:   ,    

,        

    ,   

        

 . 
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6.6       

 C     

       .  

    . .   

(  ) .  4  ,  

    6.2.    

     ,   

   , ,   

 : “static int a=5;”. 

 

   

 

  

 auto  ,  ,  

,   ,  

  ,  

   

    

 static     

 register   ,    

,    

 extern   , ,  

  

   

, ,    

 

 

 6.2      C. 
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,    ,  

 auto    . 

  static    

  .     

   ,          

   ,      

    ,    

.    

  0,        

.     

       

       

.  

      

 (  )      . 

       

,       

  register     

 .     ,  

   ,    . 

     ,   

     “&”.  

      

      

 .    
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 ,  ,   ,   

. 

 a,     extern,  

    a, : 

•       (  ,  

     ),  

•      

•  ,      

( ,  ).  

    extern 

   ,      

 ,      -     

.    , 

     . 

       

   .   

const   ,    

           

, , “const double pi=3.141529;”.   

  ,   int  . . . 

 “const int size=100;”  “const size=100;” 

.   const   

    , ,   

,         

     .    

   ,    const, 

. .     . 
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   – volatile, ,  

   .   

, ,    

    ,    

      . 

  : const  volatile  

 . ,  ,  0x30 

  ,     

,       

: “const volatile unsigned char *port=0x30;”. 

 

6.7  ,  ,  

   C       

,  ,     main().  

    : 

 

void func1(void){ 

  ... 

  func1(); 

  ... 

} 

 

 6.4    . 

 

   Pascal,     

.  
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     f1()  f2(),   , 

 f2()   f1(), f2()     

f1().  

 C     –  

 ,    . 

       

     ,  

 ,     

    , . .   

   . ,    

    C. 

  ,    

,   ,  , 

  , . .  

      . 

   ,  

    –   .  

 C     ,  

. ,     

,       

. ,      

 f3(),      main(), 

 ,    , . .   

 f3()  main()       

 ,       main().  

   C    ( . 

prototype) .     , 
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   (     ). 

          

    .  ,   

,      , 

     : “  , , 

   ”. 

      

 6.3.  

     ,   

,         

,      ,    

 ,   .     

   h- . , ,  

  printf    

 stdio.h,     ,   

 , . .       

,    main(). 

 

  

1. int init(int a, char c); 

int init(int a, char c){ 

  ... 

} 

void main(void){ 

  ... 

  rs=init(val, 0); 

} 



138 
 

2. int init(int a, char c); 

void main(void){ 

  ... 

  rs=init(val, 0); 

} 

int init(int a, char c){ 

  ... 

} 

3. int init(int, char); 

void main(void){ 

  ... 

  rs=init(val, 0); 

} 

int init(int a, char c){ 

  ... 

} 

 

 6.3    : 1. – 

 , . .  init()   

, 2. –  , . .  init() 

  main()   , 3. –    

     , 

        

     . 
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6.8  “ ” 

 C     .  

 ,      

,       

 .   Pascal,      

 (procedure)   VAR   . 

,    C    . 

       C, 

      ,   . 

   C ,    2 

,    6.4. 

 

6.9  main 

  C,    Pascal,      

    main,    

  .       

  C.  main()     

C       ,   . 

 main()     

  ,       

  .  main() , 

  ,      

 .   main()  0 

      ,  

  ,     

 . 
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 C  Pascal 

void Swap(int *a, int *b){ 

 

 int sw; 

 

 sw=*a; 

 *a=*b; 

 *b=sw; 

} 

 

 

int i, j, 

    data[100]; 

void main(void){ 

 ... 

 for (i=0;i<=98;i++){ 

  for (j=i+1;j<=99;j++){ 

   if (data[j]<data[i]) 

    Swap(&data[i], &data[j]); 

  } 

 } 

} 

Procedure Swap(VAR a,b : Integer); 

Var 

 sw :Integer; 

Begin 

 sw:=a; 

 a:=b; 

 b:=sw; 

End; 

 

VAR 

 i,j   :Integer; 

 data  :Array [0..99] Of Integer; 
 

BEGIN 

 ... 

 For i:=0 to 98 do begin 

  For j:=i+1 to 99 do begin 

   If data[j]<data[i] then  

    Swap(data[i], data[j]); 

  end; 

 end; 

END. 

 

 6.4   ,   

 2 . 

 

6.10  ,  #include 

      – 

#include,      

 .   : 

#include < _ >  #include ” _ ”.   
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#include    “<>”,    

_      

,   ,      

 ,     .   

      

,     ,   – 

    , , 

  .  

   :  #include, 

     ,  

   _ .     

    . 

,     sample.h    

  sample. : 

  6.5    #include. 

 , , h-       

, . .      . 

       

 ,       

 ,  ,  

   . 

      

 C,    .   

      ,  

     ,  

   ,    
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  ,   

 ,    . 

       

 ,        

 . 

 

#include <stdio.h>    ( ) 

 

int a; 

 

void main(void){ 

 

#include <stdio.h>    ( ) 

 

int a; 

 

void main(void){ 

 

 

  int b,c; 

  b=7; 

  c=5; 

  a=b+c; 

  ... 

} 

#include "sample.h"   ( ) 

  int b,c; 

  b=7; 

  c=5; 

  a=b+c; 

  ... 

} 

 

 6.5    #include. ( ) –  

  sample.h. ( ) –    

 sample. ,    

sample.h. ( ) –   sample.    

: ,   sample.h   

 #include "sample.h".   ( )  

 . 
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6.11   C 

  C  15 ,  

,        

  (  6.5). 

 15     

 ,   ANSI .  , 

       

     .  

    C    

    , 

,  ,   Internet  

 (  . .  ) . 

 

h-   

assert.h      

. 

ctype.h      

(char). 

errno.h ,     . 

float.h      . 

limits.h    . 

locale.h        

 , ,   . .   

,     . 

Math.h      . 

setjmy.h     (goto)  

. 
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signal.h  . 

stdarg.h      . 

stddef.h    . 

stdio.h     

/ . 

stdlib.h  . 

string.h   . 

Time.h.      . 

 

 6.5     C. 

 

6.12    

         

 . ,    init() . 6.1 

   A100h.    , 

    ,    

 ,      

     

      

.  

,      

 ,     .   

      

,        

    ,    . 
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. ,    – -

  ( )      

      –  ( . direct 

memory access – DMA).       

      

( . driver)     -   

( . callback function),    

  , ,  .  

,   ,    

,      ,   

 ,       

     .  

      

  ,  

       

  -    

      , 

,    callback- . 

      

     , 

        

  . 

 

6.13    ,    

        

   ,     ( . 

   6.6).       

  void *.  
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       , 

    ,   

    . 

,    6.6,   

      C. 

 

#include<stdio.h> 

 

int Processor (int c, int (*Calculate) (int, int)){ 

//    Calculate(c,c+1)  

//   -  Calculate 

  return (*Calculate)(c,c+1); 

} 

int Processor2(int c, void *P){ 

//    ,   

//   P 

//Processor2    

//  Processor 

  return (*(int (*)(int, int))P)(c,c+1); 

} 

int Adder(int a, int b){ //  a+b 

  return a+b; 

} 

int Multiplier(int a, int b){ //  a*b 

  return a*b; 

} 

 

void *P[2]; //    
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void main(void){ 

 P[0]=Adder; //C     Adder  

 

 P[1]=Multiplier; //C     Multiplier 

//  Adder   (  Adder   P[0]) 

 printf("\n%i", Adder(1,2)); 

//  Processor,     Adder 

 printf("\n%i", (*(int (*)(int, int))P[0])(1,2)); 

//  Processor,     Multiplier 

 printf("\n%i", Processor (2, (int (*)(int, int))P[0])); 

//  Processor2,     Adder 

 printf("\n%i", Processor (2, Multiplier)); 

//  Processor2,     Multiplier 

 printf("\n%i", Processor2(2,P[0])); 

 printf("\n%i", Processor2(2, Multiplier)); 

} 

 

 6.6    ,   

( )   ,    , 

       . 

         

: 3, 3, 5, 6, 5, 6. 

 

   ,  , 2 : 

Adder  Multiplier,    

. ,      

 (2   int)    

 .  



148 
 

       : 

 Adder  Multiplier    

  P[]. 

 (*(int (*)(int, int))P[0])(1,2)   

printf     ,   

  P[0] (   , Adder),   (1, 2). 

    .    

 : 

(*( _ )P[0])( ).    

 : 

1.   P[0]     

  , 

2.   ,   

 , 

3.    ,    

 . 

  ,     (    

 P[0])   (int (*)(int, int)).   

 : “   ,  2   int 

    int”.  “*”  

   , . .    

(int * (int, int))  : “  ,  

2   int       

int”.       

   Adder  Multiplier    

.  ,      
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      : 

( _  (*)( _ )). 

   6.6    

         

      . 

    Processor  Processor2 

       

,   Processor       

    ,   

Processor2       .  

Calculate –      

Processor,     .      

   .   Processor  

    Calculate   

    ,   

      ,    

  Calculate. 

        

   . 

 

6.14     6 

1.   mul,    a  b  

char       : 

a*b. 

2.         

 C      const   

  #define? 
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3.    MUL(a, b),  

 .  

4.         

         

 mul  . 1    MUL  . 3. 

5.          

C? 

6.          

C? 

7.         

 C? 

8.    C   , 

,     . 

9.      C,   ,    

 ? 

10.   mul2,   a  b   

   .   

  a*b      

. 

11.    “#include”? 

12.  ,    ANSI C? 

13.      . 
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 7.       

 . .  ,    

 .  ,  .  

. 

 

    ,  

   .   , 

,  , ,    . .  

       

C     . 

 

7.1   

    C    . 

      .  

        

     ( ,   

).      

 ,       

     ,     

   ( ,    

 ).     

   7.1.  

 

#include <stdlib.h> 

signed int *pi; 

unsigned int i,N; 
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void *p; //    malloc 

         //        

N=100;   

//     

p=malloc(N*sizeof(signed int));  

if (p!=NULL){ //    

  pi=(signed int*)p; //     

  for (i=0;i<=N-1;i++){ 

    pi[i]=i; 

  } 

  ... //    pi[] 

  free(p); //    ,  

           //     

} 

 

 7.1    signed int pi[N], 

 N     . 

 

        

     stdlib.h  alloc.h.  

  (  7.1)    

     N   

signed int  .     malloc. 

    ,  

   .     

     ,  

malloc        - 

void *,   , malloc  NULL.   
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  N*sizeof(signed int),  N –  

   signed int.  sizeof  

      ,    

 . 

 ,       

 ,      signed int, 

     : 

“pi=(signed int*)p;”. ,  pi  , 

 ,      “pi[i]=i;”.  

 ,     , 

    ,    

.     free.    

        

malloc  .  

       

     – calloc.   

  malloc,    

    . 

        

     

void * realloc(void *P, size_t Size). P –   

    , Size –    

  ,  ,    , realloc 

   ,   ,  NULL. 

 realloc        

 P    ,     



 

,   

   

.  

  

   

 

7.2  

 ( . st

  

” – LIFO (

 2 : 

.   

 . 

  . .

  

  

  

 

 

. 7.1 

  

  

 

,  
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 ,  
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 , . . , 
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 .  
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 realloc 
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, ,     

    . 

      7.2. 

 

/* ---  ” ” stack.h --- */ 

//     

typedef      signed int      TStackElement;  

//  -    

typedef      signed int *    PStackElement;  

#define      STACK_ERROR_OK    0 //   

#define      STACK_ERROR_OVF   1 //”  ” 

#define      STACK_ERROR_EMPTY 2 //”  ” 

 

unsigned int stack_TOP, //    

             stack_BOTTOM, //    

             stack_SIZE;   //   

char         stack_ERR;    //    

int          *stack; 

 

PStackElement stack_init(unsigned int Size){ 

//        

//  Size   int 

//      

  stack_TOP=0; 

  stack_BOTTOM=0; 

  stack_SIZE=0; 

  stack_ERR=0; 
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stack=(PStackElement)malloc(Size*sizeof(TStackElement)); 

 

  if (stack!=NULL) stack_SIZE=Size; 

 

  return stack; 

} 

 

void stack_free(void){  

    //     

  stack_TOP=0; 

  stack_BOTTOM=0; 

  stack_SIZE=0; 

  stack_ERR=0; 

 

  free(stack); 

} 

 

char stack_error(void){ 

     //      

  signed char err; 

 

  err=stack_ERR; 

  stack_ERR=0; 

  return err; 

} 

 

void stack_push(TStackElement X){ 

     //     
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  if (stack_TOP<stack_SIZE){ 

    stack[stack_TOP]=X; 

    stack_TOP++; 

  } 

  else stack_ERR=STACK_ERROR_OVF; 

} 

 

TStackElement stack_pop(void){ 

  //  ( )    

  if (stack_TOP!=stack_BOTTOM){ 

    stack_TOP--; 

    return stack[stack_TOP]; 

  } 

  else stack_ERR=STACK_ERROR_EMPTY; 

} 

 

/* ---     --- */ 

#include <stdio.h> 

#include <stdlib.h> 

#include "stack.h" 

 

void main(void){ 

  int a, i; 

  char error; 

//  ,  5  

  if (stack_init(5)!=NULL){    for (i=0;i<6;i++){ 

    stack_push(i); 

    error=stack_error(); 
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    if (error) printf("\nStack error No%i", error); 

  } 

    for (i=0;i<6;i++){ 

      a=stack_pop(); 

      error=stack_error(); 

      if (error) 

        printf("\nStack error No%i", error); 

      else 

        printf("\n%i",a); 

    } 

 

   stack_free(); 

  } 

} 

 

 7.2       . 

 

     5 , 

   :  

stack_init –         

,   ; 

• stack_free –      ; 

• stack_error –       

; 

• stack_push –    ; 

• stack_pop –    . 

   7.2    

    : 



159 
 

•       

 ,      

  ; 

•       , 

 , ,    . . 

    (   ,  

    ); 

•  stack.h      
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.  
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  stack_push  X   

 ,   (  stack)  

 stack_TOP,  stack_TOP   

.    2    for  

stack.    . 7.2 .    5   

   . 7.2 , ,  stack_TOP   

   .  6  stack_push (  

 6 )     – 

STACK_ERROR_OVF, . .       

 . 

,   stack_pop   1  

stack_TOP  stack_pop    , 

    .  5  

stack_pop  2  for  stack.h    

,   . 7.2 , . .      

     ( . 7.2 ).  6 

     stack_pop   , 

  STACK_ERROR_EMPTY. 
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   .  ,    
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,      
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      , 

    ,    FIFO  

     ,  

     . 

 

7.4  ,   

 ,   . 7.3,     

(   FIFO)   ,   

   .     

FIFO        

   . ,    

 ,     ,  

      .  , 
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  ,    ,  

      . 

 FIFO      ( . circular 

buffer).        7.3.  
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#include <stdio.h> 

//   -   

typedef int   TQueueElement;  

//   –     

typedef int*  PQueueElement;  

 

unsigned int  queue_Write, //    

              queue_Read,  //    

              queue_Size ; //   +1 

PQueueElement queue_P;     //    

 

void queue_init(PQueueElement P, unsigned int Size){ 

//    Size-1  

//      P 

 queue_Write=0; 

 queue_Read=0; 

 queue_Size=Size; 

 queue_P=P; 

} 

 

void queue_put(TQueueElement X){ 

//     

  queue_P[queue_Write]=X; 

  queue_Write++; 

  if (queue_Write==queue_Size) queue_Write=0; 

} 
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TQueueElement queue_get(void){ 

//     

  TQueueElement X; 

 

  X=queue_P[queue_Read]; 

  queue_Read++; 

  if (queue_Read==queue_Size) queue_Read=0; 

  return X; 

} 

 

unsigned int queue_count(void){ 

//      

  if (queue_Write>=queue_Read) 

    return queue_Write-queue_Read; 

  else 

    return queue_Size-queue_Read+queue_Write; 

} 

 

void main(void){ 

  #define       SIZE      5 

  TQueueElement Data[SIZE]; 

  int i, X; 

    //   

//     Data  

//     SIZE-1, . . 4  

  queue_init(Data, SIZE);  

  //    3  

  queue_put(1);  
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  printf("\nCount=%i", queue_count()); 

  queue_put(2);  

  printf("\nCount=%i", queue_count()); 

  queue_put(3);  

  printf("\nCount=%i", queue_count()); 

    //    2  

  X=queue_get();  

  printf("\nX=%i, Count=%i", X, queue_count()); 

  X=queue_get();  

  printf("\nX=%i, Count=%i", X, queue_count()); 

 

    //    6  

  for (i=1;i<=6;i++){ 

    queue_put(i+3);  

    printf("\nCount=%i", queue_count()); 

  } 

} 

 7.3     C  “ ”  

   FIFO. 

 

        

  4 :  : 

queue_init,    : queue_put, 

   : queue_get    

  : queue_count.      

  /  ,    

  ,      

   .  ,     
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7.5   

  ( . list)     
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      . 
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•        
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TList: 

typedef struct{ 
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  void *Child;  

} TList; 
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#include <stdio.h> 

#include <alloc.h> 

 

//       

typedef  int     TListData;  

typedef struct{ //  -    

  TListData y;      //    

  void *Owner, //   -  

        Child; //     

} TList; 

 

//      

TList        *list_Current=NULL;  

//     

unsigned int list_Count=0,           

//      

             list_Current_Number=0;  

 

void list_last(void){ 

//   list_Current    

  if (list_Current!=NULL){ 

    while (list_Current->Child!=NULL) 

      list_Current=(TList*)(list_Current->Child); 

    list_Current_Number=list_Count-1; 

  } 

} 
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void list_first(void){ 

//   list_Current    

  if (list_Current!=NULL){ 

    while (list_Current->Owner!=NULL) 

      list_Current=(TList*)(list_Current->Owner); 

    list_Current_Number=0; 

  }} 

 

void list_next(void){ 

//   list_Current     

  if ((list_Current!=NULL) &&  

     ((list_Current->Child!=NULL))){ 

    list_Current=(TList*)(list_Current->Child); 

    list_Current_Number++; 

  } 

} 

 

void list_previous(void){ 

//   list_Current     

  if ((list_Current!=NULL) &&  

     ((list_Current->Owner!=NULL))){ 

    list_Current=(TList*)(list_Current->Owner); 

    list_Current_Number--; 

  } 

} 
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void *list_add(TListData x){ 

//      

  TList *P=NULL; //     

  if ((P=(TList*)malloc(sizeof(TList)))!=NULL){ 

//      

//    : 

    P->y=x;        //    

    //  (  )    

    P->Owner=NULL; 

// . .     ,  

//       

    P->Child=NULL;  

//  list_Current     

    list_last(); 

    if (list_Current!=NULL){ //     

//       

       P->Owner=list_Current;  

//        

       list_Current->Child=P; 

    } 

//list_Current      

    list_Current=P;  

    list_Count++; //    

//   ( )  list_Count-1: 

    list_Current_Number=list_Count-1; 

  } 
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//       

//  NULL,    

  return P; 

} 

void list_delete(void){ 

//         

 

//  P      

//   

  TList *P; 

  if (list_Current!=NULL){ //     

    P=list_Current;//     

//      

//(   ,  ): 

    if ((list_Current->Owner==NULL) &&  

        (list_Current->Child==NULL))  

      list_Current=NULL; 

//    ,  

//    (  ) 

      else if (list_Current->Owner==NULL){ 

        //     

        list_Current=(TList*)(list_Current->Child); 

//      (  ) 

        list_Current->Owner=NULL; 

      } 

//    ,  

//    (  ): 

      else if (list_Current->Child==NULL){ 
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        //    :  

        list_previous(); 

        //   ,    

        list_Current->Child=NULL; 

      } 

        else{//      , 

              //      

          list_previous(); 

          //    P 

          list_Current->Child=P->Child; 

//  ,   ,   

          list_next(); 

//   P 

          list_Current->Owner=P->Owner; 

        } 

    free(P); //     

    list_Count--; //    

  } 

} 

 

TListData list_get(void){  

//       

  return list_Current->y; 

} 
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void list_put(TListData x){ 

//        

  list_Current->y=x; 

} 

 

TListData list_index_get(unsigned int index){ 

//      index 

  unsigned int i; 

  if (index>=list_Count) return 0; 

  list_first(); 

  for (i=0;i<index;i++) list_next(); 

  return list_get(); 

} 

 

void list_index_put(unsigned int index, TListData x){ 

//      index  

  unsigned int i; 

  if (index<list_Count){ 

    list_first(); 

    for (i=0;i<index;i++) list_next(); 

    list_put(x); 

  } 

} 
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void list_index_delete(unsigned int index){ 

//   index 

  unsigned int i; 

  if (index<list_Count){ 

    list_first(); 

    for (i=0;i<index;i++) list_next(); 

    list_delete(); 

  } 

} 

 

void main(void){ 

//    ,    

  #define SIZE 5 //  " " 

  int i, j, swap; 

//   ,  (0,2,4,6,8) 

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

    list_add(i*2);  

  } 

 

//       3   

list_index_delete(3);  

 

//     - " " -   

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

    for (i=0;i<SIZE-1;i++){ 

      if (list_index_get(i+1)>list_index_get(i)){ 

        swap=list_index_get(i); 

        list_index_put(i,list_index_get(i+1)); 
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        list_index_put(i+1,swap); 

      } 

    } 

//       : 

  for (i=0;i<list_Count;i++){ 

    printf("\nIndex=%i, Element=%i", i, 

list_index_get(i));  

    //   8, 4, 2, 0 

  } 

} 

 

 7.4       
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     .  

,   ,  /  
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  /   ,   

 .   , ,    

,    . . 

•      

      , 

 , FPU,   SRAM-  ( . . 

- )      

  ,   .  

 

8.3   

        

    , ,   

     

.      

  i8086.   ,    

 13   16-  ,   

,   ,     IBM-

PC      

  ,    

  PC       i8086, 

   .     , 

,  ,  , ,  

, ,      

  . 

    i8086    8.1. 

   AX, BX, CX  DX  

   .  , 

 ( . High)   ( . Low)   : AH, 
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BH, CH, DH, AL, BL, CL, DL, ,   

,      .  

     ,   

    . ,  

    LOOP    

     CX.  , 

,        

  . 

  SI, DI    , BP  , 

       

 , ,     – 

         

 (BP).   SP    

   . - ,    

  ,    . 

      

  (     )    

    . 

 IP   ,    

. ,   IP    

   .    

   ,       

  . 

 FLAGS     , 

, ,  .     

 8.2. 
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    -  

AX AH AL   SI   

BX BH BL    DI   

CX CH CL   BP    

DX DH DL    SP   

       

     

 CS     IP   

 DS     FLAGS   

 ES   

 

   

 SS       

 

 8.1    i8086. 

 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

   OF DF IF TF SF ZF  AF  PF  CF 

 

 8.2    FLAGS. 

 

CF –   ( . carry flag)   1,  

    . 

PF –   ( . parity flag)   1,  

        

   . 

AF –    ( . auxiliary flag)  

   -  . 

ZF –   ( . zero flag)   1,   

    0. 
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SF –   ( . sign flag)   1,   

     . 

OF –   ( . overflow flag)   

       

. 

       FLAGS 

      

     .   

  ,  ,    

 – . 

  TF, IF  DF    ,   

    .  3   

 : 

TF –   ( . trace flag)    

 . 

IF –    ( . interrupts flag) , 

 ,     

. 

DF –   ( . direction flag)   

    . 

 

8.4    

“ ”  , , ,  

     

      

 . -  ,    

    “  ”    i8086. 
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   “  ”    

IBMPC-       . 

    c     

 1    , ,    

       

–  i8086.       

, , MS-DOS.    

       

    ,    

     

   ,  

     . 

     ,   

     , ,  

 ,      

   IBMPC-  .  

        

   i8086.     

    .   , 

       

   ,     

.  

 Intel 8086,    x86, 

   ,      1978 .   

  Intel        

    16 ,    20  

(   Intel   8  ). 

,      220=1   
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.   , . .       16 

, ,       “  ”  

 .      . .  

.  

     - ,   

20 ,   4     0 ( . .  

   16  ).   16  

       

  .  “ ”,  , 

       

    4      . 

 ,   ,     

1      24=16  ( . . 

, . paragraph). 

        

216=65536 =64 .  ,    

       16  

 20     16    

.      ,   

 ,    ,  

        

         

    16    16  . 

  ,     

 20    16     

. . .       

,   ,       

     ,    
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 . ,   , 

       

   ,    

    ,    

,   .  

 ,   –   , 

,   ,      

          

1 ,      

      i8086.  

        

 .       

 .       

      

.       

    ,   

      : 

  ,  ,  ( , , 

),       . .    

      ,  

   ,   

      – . . 

 .  

 

8.5        

  ,    , 

 ,    . 

    IBM-PC-    
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   - . . . 

,      ,  

        

   .    , 

,      

. ,     

  AMDTM  IntelTM.   

   ,   

     . , 

,     MS-DOS,    

    MS Windows, ,   

MS Windows  MS-DOS   . 

    ,   

       

   . 

       

       MS-DOS.  

         

 i8086,       IBM-PC-

 .     MS-DOS, 

  MS Windows XP SP3.    

      

  BorlandTM – TASM v.3.1,    

 TLINK v.5.1.       

    Borland C++ 3.1. 

      ,  

 ,       
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 : 

1.       “BIN”  

  IDE Borland C++ 3.1. 

2.         

  “.asm”   “BIN”. 

3.    MS-DOS    : 

tasm text 

4.    MS-DOS    : 

tlink text 

5.        

 text.exe,  text –     “.asm”, 

  . 

    MS Windows  , 

    MS-DOS  , 

, Norton Commander. 

 

8.6       

       

        

     . ,  

       

      

       .  

       

     .    
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   , . .     

 .  

     

      : 

•    , 

•       

•      . 

 IBM-PC-   ,   

       B8000h.  

       

  ( . .  ,     

        

). 

        

    2 , . . .   

   . 8.2.     

 (0, 2, 4, …) –     

 –  ASCII-   .  

    (1, 3, 5, …) –   

   –    

.     ,    

    . 

 ,    , 

        

        

 ,      

  ,    ASCII-



 

  

 

 

 , 

 127) 

  

. 

 

 

. 8.2  

 

8.7  

  

 

  

 

  

 

 4 :  

.  
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. ,    

      

    

  , , 

 

   .

    

    

,    

  

  –  

 8.1   11 , 

.   

  , , 

   

   ,   

 goto  C  Pascal.   

 “:”.  , 

    

 , 

  

 

(  , 

  

 

 

 

  

  

. 
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 .    – 

TASM v.3.1         

. 

 

text   segment 'code'      ;(1)    

       assume  CS:text     ;(2)      

                           ;      text 

 

begin: mov     AX, 0B800h  ;(3)     

       mov     ES, AX      ;(4)   ES  AX 

 

       mov     DI, (80*20+1)*2 ;(5)C    

       mov     AL, 'X'     ;(6)   

       mov     AH, 0Ah     ;(7)   

 

       mov     ES:[DI], AX ;(8)C   AX   

 

stop:  jmp     stop        ;(9)” ”  

 

text   ends                ;(10)    

       end     begin       ;(11)     

                           ;    -   

 

 8.1     , 

     “X”  

    ,  

    B800h. 

 

     (  

) –  (3-9)  ,   
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    ( ) – 

 (1), (2), (10), (11). ,   

     ,   

   , , , 

 #define  C. 

   ,     0 

 2 .      

    “,”. 

    

    C.   

 “;”         

 ,    . 

      .  

         

,     8.1.   ,   

 : 

_     segment    ’code’ 

                assume     CS: _  

_ : 

... ;   

_     ends 

                end        _  

 _     

 segment       

  .  ’code’ – . .   – 

     , , 
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    ,    –  

 . . 

     ends  

    . 

 assume    ,   

        

.  assume CS: _     

(     )   _   

  CS. . .     

     ( , , ),  

  assume    DS  . 

      

end        – _ . 

     , . .    

  assume       

   , , , 

 (  )  . .     

   ,   

“ _ :”. 

 

     (3-9), 

    “begin:”.  

  (3)  (4)    

    B8000h   

  ES.    IBM-

PC         

      .  



204 
 

         

    . ,   (3) 

  4  (  , . tetrad) ,   

     i8086,   

     AX c   

mov.    (4)   AX, ,   ES. 

      

“h”       0  9. ,   

3   ,  0B800h,   B800h. 

   mov:  

mov ,  

  ,    ,  

    .    

   ,    

 ,    –   

 .       

      - ,  

  . 

  (5)  mov   DI  

,   ,    

.  0      . 

        

 80 , ,  80*20   

   20  (  ), (80*20+1) –   

.  2   , . .   

   2   . 
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  (6)  (7)   AX   

.  ,      –  

     AX – AL.   

 AX – AH   .  0Ah   

  -     . 

  (8)    AX   , 

   ES:DI. DI   

(80*20+1)*2=3202=0C82h, ,    

     ,  

ES:DI     B8000h+0C82h=B8C82h.  

 ES:[DI]   – “    

 ES:DI”.  ,   (8)    

AX    B8C82h     

(80*20+1)*2.     

      

  ,   2 ( )  20 ( ) 

 -   “X”. 

  (9)     “ ”  

 ,       .  

      

jmp _  ( . jump – ),  

    _ . ,  

      

,      . 
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8.8     8 

1.         

     ? 

2.        

. 

3.     ? 

4.        

    Intel x86? 

5.    IBM-     

? 

6.   ,      

,    8.1. 
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 9     

       .  

  C.    .  

 .     9. 

 

9.1         

        

.          

  –   .   

 ,      

 ,  , 3 : ,   . 

  9.1     

  8.1,   3 .   

       

     .   

,         

.  

 

text        segment     'code' ;(1)   

                               ;   

            assume      CS:text, DS:data  

                       ;(2)CS   text, 

                       ;  DS    data 

 

OutChar     proc  

;(3)   OutChar,     

;    DI,    AL 

            push        AX ;(4)   AX   

            mov         AX, 0B800h ;(5)   
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            mov         ES, AX       ;(6)  

            pop         AX           ;(7)  AX  

 

            mov         AH, 0Ah ;(8)    

                                ; -  

 

            mov         ES:[DI], AX  ;(9)    

            ret          ;(10)     

OutChar     endp                     ;(11)   

OutChar 

 

WaitESC     proc ;(12)   WaitESC,  

                 ;    

                 ;   [ESC] 

            push        AX ;(13)C  AX   

scan:  

            in          AL, 60h ;(14)   AL   

  ;  60h - -      

  ;    

            cmp         AL, 1   ;(15)  , 

                                ;  AL  1: 

            je          exit    ;(16)  AL=1 ([ESC]),  

                                ;    exit – 

                                ;   , 

            jmp         scan ;(17)  -   

;     scan,    [ESC] 

exit: 

            pop         AX ;(18)    AX 

            ret   ;(19)     

WaitESC     endp  ;(20)   WaitESC 

 

begin:            ;(21)      

            mov         AX, data ;(22)  DS 
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            mov         DS, AX ;(23)  DS  data 

 

;(24)    : 

            mov         DI, 80*20*2  

;(25)      CX: 

            mov         CX, msgSize  

            mov         SI, 0 ;(26)  SI  

cicle: 

            mov         AL, msg[SI]  

;(27)  AL   ,  msg 

;   SI   msg 

            call        OutChar ;(28)  OutChar 

            inc         SI ;(29)  SI 

            add         DI, 2 ;(30)  DI  2 

            loop        cicle ;(31)    

;     cicle.   CX  

            call        WaitESC ;(32)  WaitESC – 

;    [ESC] 

            mov         AH, 4Ch ;(33)    

            mov         AL, 00h ;(34) ,    

            int         21h ;(35)     

;  DOS     21h 

text        ends ;(36)    

 

data        segment ;(37)    

;(38) -     : 

msg         db          'Hello world!'  

msgSize=$-msg       ;(39)      

data        ends    ;(40)    

 

stack       segment     stack ;(41)    

            dw          16 dup (0) ;(42)  20  

;       
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stack       ends ;(43)    

 

            end         begin ;(44)    

 

 9.1     ,  

 ,         

 ,   .   

     . 

 

   ,     

 (  8.1)     (2) , 

,   DS      

: DS:data.   ,     

    ,    

   DS. 

        (21). 

    DS    data 

– (22, 23).   (24-26)    

.   CX  msgSize  

  –     .  

        

,    (39).  msgSize=$-msg  

   : “     ($) 

  msg”. . . msg     ,  

 ,        $ 

     ,  $-msg 

     , . .  

  . 
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  (27-31)    , . .  loop 

(31)     (cicle) CX . ,  

  ,      

.  

  (27)  AL    .  

    msg,   .  

msg[SI]  : “    ,   

,  msg+SI”.       

: DS:msg[SI]. , . .     

    DS ,   

,      .  

 (28)   OutChar,    

(3-11).      : 

_     proc ;     

            ;   

            ret  ;     

_     endp ;     

   _    

call _ .  call     , 

. .  ,    call,  

       , 

  IP  .  ret     

        IP,  

   .  

 OutChar      

 ,    DI.   

     AL.    
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     ,    

 .       

    ,  

 (    )   .    

       

  8.       

    – push (4)     – pop 

(7).      ,   

 AL (    ), . .   

(5-6)  AX      

 . 

 ,      , 

   WaitESC (32).  ,   

 (12-20),   ( )   

  [ESC].    

 .   (13)  (18) , , 

      AX.   

   , ,   

       

   ,   . 

  (14)    in   

   60h –  .   

  ,     60h 

  . . -  (   -   . 

scan code)  .  

-  –      

  , ASCII-    
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   -      . 

,  -      

  [Shift]   ASCII- ,  

-   .  

  [ESC]  -  1,    (15)  

   cmp   

.  cmp     . 

  , ,      

, cmp (  . compare – )   

,       

  . ,  [ESC]  ,  

    60h (14) AL    1.  

 ,  AL-1,    (15)  0,  

 (      

)   ZF  FLAGS.   (16) 

     ,  

 ZF, – je (  . Jump if Equal – ,  ).  

je exit     exit, “ ”  

(17),   ,   ZF , . .  AL=1,  

   [ESC].  

  ,  AL,   1, ZF   

,    (16)    ,  

   (17),    

 – jmp   scan,     

  -    . 

 (33-35)     

,       DOS   
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 MS-DOS .    int  

   MS-DOS – 21h,  

  .      AH 

  . .      

– 4 h,    ,     

   . .    ,  

 AL.      .  

     

   MS-DOS     

       MS-DOS. 

 (37-40)     data.  

        

.   (38)   .  db 

,    .   

 – msg “ ”     

 .       

,   .  

  (41-43)   ,    

 stack (41).     ,  

  SS  .  SS  

  ,    stack.  

 (42)     16  (  ). 

 dw   .  

 16 dup(0)  16   

  0. 



215 
 

        

        , 

   AX (4)  (13). 

 

9.2    C 

    ,  , 

   ,  ,  

     ,   

.   , ,      

      

 ,    

.       

     ( . memory models). 

     

. .   ,     

      

     ,    

,     9.1,  

 . 

 C,       ,  

     , , 

      

   . , , 

Borland C++ 3.1  6   ( .  9.1). 

,     tiny  

   8.1:     ,  

       .    CS, 
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DS  SS   .   tiny  

     – . 

,    9.1,   

huge, . .       . 

   9.1     

   .     

   ,   huge   

   . 

 

 

 

 

   

Tiny 64 K  

Small 64 K  64 K  

Medium 1  64 K  

Compact 64 K  1  

Large 1  1  

Huge 1  
  

64 K  
64 K  

 

 9.1  ,  Borland C++ 3.1. 

 

      

- . , ,   

  tiny    .  

         

     . 

,  -      

 .  
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 huge, ,    

     .    

       

 ,     CS  DS, 

, - ,   ,    

       

. ,     huge  

-   4 . 

  , - , 

       

  ( . near pointer),  ,  

   –   ( . far 

pointer).       

  IBM-PC   MS-DOS  

 2      4   . 

        

       

,  . .     , 

     . 

 

9.3     

      

     , 

     . ,   

  8.1  9.1    ,  

       

  ,  ,  ,   

,    . 
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   , , C  

      ,  

  C  .  ,  , 

,      , 

   .  

      

     ,  

       

.  ,   C 

      

  C     : 

       

   (      ), 

   9.2. ,      

 .      

        

 .      

 :      

,      

  . .   ,   

        

,    C,    

,   ,   

 ,     . .,   

      

. 
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  , 

  C,  

  

 

 .  

    C 

   

. 

  , 

  ,  

    

C 

 .  

   

  

  

  C  

.   

    

 . 

  

 –   

   

   

    

 C 

 .  

   

  . 

   

     

. 

 

 9.2    ,    

     C. 

 

    1  2    

    ,    

.    C-   

     .   

 ,  ,      
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  , ,   , 

        

.     

      ,  

        

      

.  

       

       

       

. 

       Borland C++ 3.1 

 : 

asm{ 

  //      

} 

  BC++ 3.1    

 ,  ES,    

       . 

    ,   

 ,      

asm{...},    .  

   C. ,   asm{...} 

     ,   

    C.  ,  

 BC++ 3.1     

    . 
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9.4    

      

 ,      

          

  .      

  C     

   .  

 

//  ,  : 

#define clBlack        0   

#define clBlue         1 

#define clGreen        2 

#define clCyan         3 

#define clRed          4 

#define clMagenta      5 

#define clBrown        6 

#define clLightGray    7 

#define clDarkGray     8 

#define clLightBlue    9 

#define clLightGreen   10 

#define clLightCyan    11 

#define clLightRed     12 

#define clLightMagenta 13 

#define clYellow       14 

#define clWhite        15 

#define clBlink        1  //    

#define clNoBlink      0  //   

 

  //   80x50 

#define MAX_WIDTH      80 //     

#define MAX_HEIGHT     50 //     



222 
 

 

unsigned char text_attribute; //  

 

void set_color(char color, char bgcolor, char blink){ 

//   ,     , 

//   ,   text_attribute 

  asm{ 

    push    AX           //  AX 

//      3  

//        

    mov     AL, bgcolor   

    shl     AL, 4         

 

    mov     AH, blink  //  blink  

    cmp     AH, 0      //   0 

    je      no_blink   //  

    or      AL, 0x80   //   –   

  } 

 

  no_blink: 

  asm{ 

    mov     AH, color    //    , 

    add     AL, AH       //  color   AL 

//   AL    

//    text_attribute 

    mov     text_attribute, AL  

    pop     AX  //  AX 

  } 

} 

 

void string2screen(char x, char y, char *string){ 

//    string,     (x, y). 

//     text_attribute 
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  asm{ 

    push    AX            //  

    push    BX            //   

    push    DI            // , 

    push    SI            //   

    push    ES            //  

 

    mov     AX, 0xB800    //   ES  

    mov     ES, AX        //  : B8000h 

//      DI<-(MAX_WIDTH*y+x)*2 

    mov     AL, y         //AL=y 

    mov     AH, MAX_WIDTH //AH=MAX_WIDTH 

    mul     AH            //AX=AL*AH: (MAX_WIDTH*y) 

//   ,   mov BX, 0: 

    xor     BX, BX        //BX=0  

    mov     BL, x         //BL=x 

    add     AX, BX        //AX=AX+BL: (MAX_WIDTH*y+x) 

    shl     AX, 1         //AX=AX*2: (MAX_WIDTH*y+x)*2 

    mov     DI, AX        //DI<-(MAX_WIDTH*y+x)*2 

    mov     AH, text_attribute //    AH 

    mov     SI, string    //SI    string 

  } 

 

  cycle: 

  asm{ 

//   AL    SI ( ), 

//  AL ASCII-    : 

    mov     AL, [SI]       

    cmp     AL, 0  //     0 

    je      end_of_string //    

    mov     ES:[DI], AX //      

    inc     SI  //      

    add     DI, 2  //    
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    jmp     cycle  //       

  } 

 

  end_of_string: 

  asm{ 

//  pop     push 

    pop     ES            //  

    pop     SI            //  

    pop     DI            //  

    pop     BX            //  

    pop     AX              

  } 

} 

 

void clear_screen(void){ 

//  ,     

  asm{ 

    push    AX            //  

    push    DI            //  

    push    ES            //  

    push    CX            //  

 

    mov     AX, 0xB800    //   

    mov     ES, AX        //    ES 

 

    mov     AL, ' '       //  AL   ” ” 

    mov     AH, text_attribute //  AH   

    mov     DI, 0    //     

//  ,       

//      CX: 

    mov     CX, MAX_WIDTH*MAX_HEIGHT  

  } 

  cycle: 
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  asm{ 

    mov     ES:[DI], AX   //  ” ”   

    add     DI, 2   //      

    loop    cycle         //   CX  

  } 

  asm{ 

    pop     CX            //  

    pop     ES            //  

    pop     DI            //  

    pop     AX            //  

  } 

} 

 

void main(void){ 

//    - ,   – , 

//   : 

  set_color(clYellow, clBlue, clBlink );   

  clear_screen();                         //    

//        : 

  string2screen(10,10,"Hello world!");  

} 

 

 9.2      

       

    Borland C++ 3.1. 

 

 set_color    

,     . 8.2. 

      

 text_attribute,    

  . 
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 string2screen     . 

    ,   

(x, y).       (0, 0).  

 ,     

80x50, ,   MAX_WIDTH  MAX_HEIGHT 

       

    .   

  . 

        

      

  .   ,  

   push  pop    

 , . .       . 

      

   ,    DI.  

  : DI=(MAX_WIDTH*y+x)*2.  

 : MAX_WIDTH*y,   MAX_WIDTH  y 

    AX,    

 mul     AX. 

     AX  

(MAX_WIDTH*y+x).    x    

BX     AX  add,   

   AX.  

 ,    BX  

  xor BX, BX.    

mov BX, 0,       

    .  
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xor BX, BX       

, . .    IBM-PC    

   ,  mov BX, 0.  

  AH     

.    SI   0-

  string, . .    .  

      ,  

    AL     

,   SI ( . . ASCII-     

 string),    AX     

   SI   string  

 DI  .       

,   AL   0    

.     AL  

cmp AL, 0       

end_of_string,      cycle. 

  ,      

   Borland C++ 3.1,  

  C-    asm{...}. 

 clear_screen  ,     

 ,     , 

  text_attribute.   

string2screen      .  

        

      – loop. 
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9.5     9 

1.         

 9.1. 

2.   “  ”   C? 

3.        C  

      

,    C,  ? 
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 1:     

 

ALU arithmetic and logic unit ( . ) 

CPU central processing unit ( . ) 

DMA direct memory access ( . ) 

FIFO first input, first output (  ,  ) 

FPU floating point unit (  , 

    ) 

HDD hard disk drive (     , 

 ) 

IDE integrated development environment (   

) 

IRQ interrupt request (   ) 

LIFO last input, first output (  ,  ) 

RAM random-access memory ( . ) 

SRAM static RAM (   ) 

 -    

 -   

   

    

 -    
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 -   
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 2:     

     , 

        

 .    Borland Pascal,  

    Borland C++ 3.1,    

.       

  ,    / ++. ,  

   “Code::Blocks” (www.codeblocks.org), 

        

 .       

 ,       

  ,    

 “math.h”. 

         

     Pascal [9].  

 

 ,   

      

: 

1. n-    (   0,  2  . .). 

2. n-    (  – 1,  – 3  . .). 

3.      (a, b), a  b – ? 

4.        x ? 

5.   9 ,       4 

.         n-  

? 

6.      ,  n 

  .      t , 
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0? 

7.             x 

.    y .   

    n-  ? 

8. n –  .  ,    

 . 

9. n –   .  , 

    . 

10. n  m –  .  ,    0, 

 n  m,  1,   . 

11.    L    x.   

  ? 

12.   L   n .    

 ? 

13.    d   n .  

   ? 

14.      x.  , 

   ,     

 .  

15.  ,   . 

      

  . 

16.   : 

1

2

23

2

1

4)(
:

11
:

1
−

+

+−
+−+

yx

xyyx

xyy

x

xy

x .  
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17.   : 

1

3/

)1(

)1(

)1(

)1( 12/12

6/12/1

3/12/1

3/12/1

6/12/1

−+

⋅

−

−
−

+

+
−

−−−

−

aa

a

a

a

a

a .  

18.   : 

−−−+

−++

− )
2

7
4

3
()

42
5

()
22

9
(sin

)
2

3
4

3
(1)

4
(cos

221

22

πααπαπ

παα
π

tgtg

tg
  

 

  

19.  ,    x,   

     x: 

1,  0;

sign( ) 0,  0;

1,  0.

x

x x

x

>

= =

− <

 

20.  ,    x, y, z,  

     max(x, min(y, z)),  

 min(min(x, y), z). 

21.        

   .  

 ,  ,  

   .   ,   

   .     

,    ,  ,  

   .    

  ,    ,  

,   .      

, ,     . 
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22.     –   . 

   ,   

: , ,  

 ,       

 (     ,   

      ). 

23.  ,      

   « », « »  « ». ,  

  1,   «1 »,   2 – «2 

»,   125 – «125 ». 

 

 

24.     5,  : 

1 x 5 = 5, 

2 x 5 = 10, 

… 

25.       3  25. 

26.      . 

27.        0  2π.   

       . 

     . 

28.  ,      

 1  N.  N     

. 

29.        1  n; n 

  1  10. . .    – 1, 3 

(1+2), 6 (1+2+3), 10 (1+2+3+4)  . . 
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30.      

 . 

31.  ,       

  ,   

“math.h”.      . 

32.  ,   

1021 xxx ++++ . 

33.    
!

...
!2

1
2

i

xx
xs

i

i ++++= . 

34.    ,  )exp(lim xsn
n

=
∞→

. 

,  5-   10-     

   exp(x). 

 

     ,    

 n<10,    signed char   

n  .     

         

 .         

       5 . 

 ,      

        

      . 

35.  3 ,   5   : A, 

B  .  A  ,   

,  B – ,   , 

  –  .      3 

:  A,    B,    . 
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36.  ,      

     .  

37.  ,      

? 

38.      . 

39.     " " 

  . 

40.       . 

41.        [a, b] . 

42.      . 

43.     ,    

. 

44.     : 

   ,      

. 

45.        

. 

46.       . 

   ,  ,   , 

 .   . 

47.   ,    

  . 

 

  

48.       

   . 

:   ,  

  ,      
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    ,  

  . 

 

    

49.       n-   

 x  char   ,   , 

, x  n,   –  .  

50.         

n-    x.  , , x  n,  

 –   “ ”,  ,  n-   

, “ ”   . 

51.        

   ,  ,   

     ,  

 ,        

 .       

  “b”. 

52.   ,     n-  

  x    . 

53.         

  ,  ,    

    a   – 

  8  “X”, “ ”  “S”.  

   ,  – .  a 

    :      

 “X”,     a  , 

   “ ”,    a 
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,    “S”,   

 a .     : 

  a    , a  

  , ,    

       

  . 

 

,   

       

    (USB, COM-   .), 

    .  , 

         

     “ ”   . 

      . 

       x  

signed long int. 

54.    x,      

      ,    – 

       

   . 

55.    M  unsigned char.  

    x,    M,   

 .     

  M        x.  

 x  ,    signed long int – 

 “ ”       

   . 
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56.    x.   :  

  x  0,     1,   

,     x  0.   

  2 :     . 

57.  ,   

    .  

   ,   

  ,   “F”  “B”  ,  

   , .  

      .   

  2     . 

   : bubble_sort, 

forward, backward  swap. 

•   swap:   2   

int. swap    -

. 

•   forward:      

   .  

  2   

        swap  

   . 

•    backward   

 forward.    2 

        

  swap     . 

  bubble_sort:    

,   ,   , 
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    ,  

2   .   

 ,   , forward  

backward    ,     

 . 

 

     

58.          

    n<10   char.  

,        

    :   , 

       ,  

 2. 

59.          

   .  , 

,       

 : “[N= ]”,   –  ,  

     -100  100.   “=” 

 ,       “]”   

     .  

  ,    

 ,   2.    

,        

 ,      

.  

60.         

     , 
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    2  :  –  

    - t,  –    

  - n.  ,   

  0  1   t   n  

.       

      . 

(  –     

 2, . .        

 0,     - 1).  t –   

t<2,  n<2       .  

61.    “signal.txt”,  2 

  20   .    

  ,   –    10, 

    1  5.  

62.     “signal.txt”,   

  .     

   1,      

  2.     2   

  “signal2.txt”. 

63.     “signal.txt”,   

    .    

  “signal_t.dat”    

  char  , . .   

“signal_t.dat”       

 “signal.txt”,   –     

 “signal.txt”,   –     

 “signal.txt”  . .     
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     . 

   “signal.txt”  “signal_t.dat”, 

     . 

64.   2  ,   

,   “signal_t.dat”,   

  .    

(  )     ,    

(   ) -   

  .  
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