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      , -
    : «   -

   ?»     -
,    ,    ,

    
, ,  ,     -
   , .  ,  

    ++,  ,  -
  . ,   

    ,    
  .  ,      -

      / ++.   :
 ,  ,  

,   ,   -
.  ,        -
 .
       -

      ++.   -
  ( ),       
 .   – ,    

   - .  
      ++  -

   .
     + 

 ( ).   ,     -
   PC    

Windows 95, Windows 98, Windows ME, Windows NT 4.0  Windows
2000.   ,    MS-
DOS.  ,       

 Unix        
  .      

3 : MS DOS, Windows  Unix.   
.
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MS-DOS

  MS-DOS     
   ++.       

       -
  ++.   ,    -

    .   
   ++.

Borland C++ (    3.1, 
 1991 ).      ,  -

   (  try … catch …throw).  -
:   (namespace),  -

  (dynamic_cast),     (RTTI).
      

  .   
  Windows 3.x.   (   

Windows)  56 MB.      Windows ( -
 ,  ,   ),    12-14 MB.

 online- . .
Microsoft Quick C/C++.      

.   ,  
.   ,    

. .
Symantec C/C++. (   6.0-7.0.)  -

  ,  .   -
    Microsoft.  

      -
  ++ (  Borland C++ 3.1). .

Watcom C/C++. (   9.0-11.0.)  -
   .   

 DOS  Windows,      16- ,
  32-    DOS, Windows   QNX.  -

  .   9.0  
60 . .

GNU C++ for DOS.       
 .    

 (  ).    -
   ++.    

14MB.     DOS
   32-  

(sizeof(int)=4).       
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  Windows,   Windows NT 4.0/2000. -
.

Windows

      MS-Windows,   -
    ,  

 DOS.   ,    
 ,   Borland C++ 3.1,   -

      Windows,     -
        . -

         
   .   

 DOS,    ,  -
    Windows.    , -

     , 
   .   

 (  ) .    -
    Windows ,   -

 .      -
.

Borland C++ (4.0-5.02,  5.02).   -
,   16-    DOS,

16-  32-    Windows.   -
 (  4.  –  16- ).   

     Windows (OWL,
MFC)   DOS (TurboVision).       Borland,

    online   ,
   / ++.      

  . .
Microsoft Visual C++ (   5.0-6.0). 

 ,   ,    
  Windows    MFC.  -

     ,  -
      . .
Borland C++ Compiler 5.5 (  ). 

   ,     -
      ++ 

  Windows.   32-  -
.      

     . .
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Unix

      -   UNIX
( , FreeBSD Unix  Linux  ),   

     ++,   -
      ,    -
    .  , 

      GNU
C++.     ANSI  ISO -

 ,     .
 ,       Unix,  

    , -
  .      -

,     .    
cc,   ,     ( -

, ,        
Unix,     ).    

       man cc,
   make    -

 ;      -
   man make.   

 ++  Unix ,  ,  -
 (manual)   / ++.    

  . ,    
printf    man 3 printf.

     ,   -
  32- ,     ,  

 .    int  32  (4 ) 
 16,     DOS.   long

,  , 32 .

,       
    ++,    

   .
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  1.
«  »

 

      -
 ,      / ++,
  /      ++.

 

 ,  ,   , -
      ,   

      .
       -

 /  – scanf printf   
      , , 

Delphi, API Windows,    UNIX  . . -
     
  .   1 

,      . 
  ;      -

  .     
   .
 1. «l1pre.cpp»

1 #include <iostream.h>
2 #include <conio.h>

3 #define N 6

4 int a[N]={5,6,3,8,1,4};
5 void main()
6 {
7 int i;  //   

8   //      N :
9 for (i=0;i<N; i++)
10     cout << a[i] << endl;

11   getch();
12 }
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  1  2    -
stdio.h conio.h.     

,    ,   -
  -  .      -

  :   -
(STanDart Input/Output)    -
(CONsole Input/Output).     printf –

   ,    getch  (  
    ). #include,  -

     ,
  .

  3      – 
#define.        ‘N’  -

   ‘6’.       
     –   .

     ‘N’ (
)    ‘6’ (  ). 

   ‘N’    –   4  
 9.        

 . ,        
 ‘6’.    , ,    

       
6,  10,         ,  

     . , -
     

   ,     ,
   .

  4     ‘ ’
 ,  N   (‘int’).  ,   -
 ,  , ,      – 

  .   ,  
    .   -

     .     -
     –     

  ++   ,    
( ).

 5-     main – 
      C.    -

,        (‘void’) 
    (    ). -

 main       –     -
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  ,     
   .

  7     –   -
      .  -

   ,     -
 ,      

 .     (    
  )    .

  8    ‘i’  . 
 C        -

     .  -
 C++    –     -

   .      
  ,    .  ,

- ,    main   ,
  ,  ,  - ,   

 ,    -    
    .

  9   ‘for’.    
      ‘i’.  -

    –   , 
   « »,     . 

        ‘i’
  .       -
   ‘i’: ‘i++’.     

 N (    ) .   
‘i’,     0  5 .  -

 ‘i’   6, ,    
 ‘for’,   0,      , 

‘ ’     .
 10   .   –   ,

     .    
        -

 : ‘cout << a[i] << endl’.   -
     i-    ‘a’  

    .  ‘cout’  -
    ,  , 

    .     -
  ,  , ,  -
: cin >> v, v   ,   

  .
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  11    ‘getch’.  ,
    ‘conio.h’,   

,  ,    ,   -
,      , 

 .
  12   ‘}’ (  ) –  

 ,   , -
   7.

,    ,   -
    .

      , ,
    FAR  notepad    -
 ,       

(Word     ). ,  
  ‘cpp’ (  ‘c++’  Unix).

        
++.    ,    ,  

 - . ,   Borland C++ 5.02  ,
  ,   

 Alt+F9    ‘Compile’   ‘Project’. -
       Visual Studio,   

 Visual C++.     
,       , ,

 : ‘cc l1pre.cpp’,  ‘cc’     -
  .  ,     
,       –  

        , -
      .    .

 ,       -
    ‘Project’ (Borland C++) 

‘WorkSheet’ (Visual Studio),     
cpp- . (       

.)
       

,  (  MS-DOS  Windows)  *.exe. -
   (      -

,        -
).     .   -

     a,     -
 .        

 .
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        -
  . ,      34, 

  : n=34 10/100=3,4 = 3 .
 ,    ,  -
 ,    ,   , 

  ,      
.

1.1     .
1.2     5 3

   .

1

1.3       -
 .

2.1     .
2.2    5 3 ,

      -
.

2

2.3 ,    -
   -
  .

3.1     .
3.2    .

3

3.3    
5 3  3 5    .

4.1     .
4.2    .

4

4.3    3 3  -
 .

5.1     .
5.2     (

n=1  n=20).  : fn=fn-1+fn-2,
f1=1, f2=1.

5

5.3    
  ,   
    .
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6.1    
.

6.2    20 
  : n!,  n –

 , ! –  :
n!=n (n-1)!, 1!=1.

6

6.3    
  ,   
    .

7.1     -
.

7.2    
     10 

11.    -

 :
A
aa i

i ,   – 

    

:
n

i
iaA

0

.

7

7.3    -
  .

8.1     
 .

8.2  ,  ,
     -

    -
  .

8

8.3    
.

9.1     
 .

9.2     
,    

  .

9

9.3  -   
.
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10.1     
  .

10.2     
,    

  .

10

10.3     ,
    

    . 
     

 10 10,   .

      :
1)  -     .  

 -         3   
   ,     -

 .       ,
,  : cin >> a[i].

      ,
 ,   .    -
     .  

   a    -
  0  1,0,  .
1 #include <stdlib.h>
2 #define N 10
3 double a[N];
4 void main()
5 {
6   randomize();
7   for (int i=0; i<N; i++)
8   a[i] = random(1000)/1000.0;
9 }
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  2.
«   »

 

      -
     ++.

 

 ++  -   -
      -

 ,  ,   -
.         -

   .      
       .  
  Digit –   ( ,  20

 ).
1 typedef unsigned int uint;
2 class Digit {
3 public:
4    Digit(const char *str);
5    Digit(int i);
6    Digit add(const Digit &s);
7    void divide(Digit denom, Digit &quot,
Digit &rem, bool RemDesired)const;
8    int compare(const Digit &y)const;
9 private:
10    char P[20];
11 };

 ,      -
 .      -

    ,     -
 ‘h’  ‘hpp’ (  ,    / ++,

   « »,    -
   ‘header’).  , ,  ,  -

       . ,
  ,     ,  

       -
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,    . 
      .

 ,       -
   . ,   
:
1 //  digit.h
2 #ifndef _DIGIT_H
3 #define _DIGIT_H
… //    ,
… //    ,
… //      , 
… //       .
4 #endif // _DIGIT_H

  2  4     
#ifndef #endif     ,    -

    .    
 ,     .

  :

 1.      

     -   
   #include.    « -

»      ‘cpp’ .  

 ‘Digit’

Digit.h

Digit.cpp

 ‘Matrix’

Matrix.h

Matrix.cpp

 ‘Model’

Model.h

Model.cpp

 main

Main.cpp
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    ,   ‘cpp’  
( )   .   ‘cpp’- ,  -

,     .
 ,    1,   
  .   Vector -

    Matrix    main.  Matrix
    Model.   , 

Model   . ,    
    Digit.h  Model.h.  

Model.h   Matrix.h,  ,   , 
 Digit.h.  ,  Vector.h    -
 .       -
: - ,    ,    

     ,  ( )  
.     –    -

    ,   
     .

  ,   
   .   

main     Digit.h,     
    _DIGIT_H.   -

  Model.h, Matrix.h  ( ) Vector.h 
        #ifndef 

#endif,   _DIGIT_H  .
,     

   ,     
   ,     -

  ,  /  
 ,    ,  -

,   ,   
  ( , ). ,  :

1 //  digit.h
2 //   Digit –   
3 //     
4 //   
5 //  –  digit.cpp
6 // ( ) . . ,  2000 .
7 //      
8 //
9 //    :
10 // +, -, *, /, %, |, &, ^, ~,
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11 // +=, -=, *=, /=, %=, |=, &=, ^=
12 // ==, !=, <, >, <=, >=,
13 // abs,…
14 // :
15 // 14  2000 .    
16 //  :
17 //  Digit NOK(Digit&, Digit&); -   
18 //     .
19 // 7  2000 .,     %
20 //

 ,    ,  -
 ,    ,   , 

  ,      
.

-

1   Vector –   -
  (    
).      .

  ,   
 ,     -

.
2   Matrix – .  

  .     -
 .   , -

,    . 
    (  -

 ).    
 (   ).

3   ArrayOfInt –   . -
    . 

    .  
Sum –     .  -

      ,  -
   (==, !=).   ( -

)  .
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4   FileStream,   
     (fopen, fclose,

fprintf, fscanf, fread, fwrite  . .).   -
    (   Open  

Create      , -
 –      Close) -
  Write  Read  int, double  char*. -
    –   .  -

       , -
,   3987   -

  ‘3987 ’ (    
 fprintf, ),      -

  : 0x93, 0x0f (   fwrite).
5   large –  .   -

       char.
  ,   -

   ,   . 
 ,   ,  

 .
     

 large.  fn=100 (22  ). -
:       

   ,    -
   ,  

   n=100   
 ( ,   ).

6   String –  . 
 ,  (  

),   (==, !=),    
.      -

      .
7   Vector4  Matrix4 – 4-  -

   4 4 .  
 ,  ,  ,

       . -
     ,  -

 (     4  
    –  ).

     .



21

8   Date ( ) –   -
    .     -

  .   
    (   ).

9   Time ( ) –  
    ( , , ).

      . -
      -

  (   ).
10   Complex –  . -

 : ,   ,
      ,
     ,  

 .

 1.   /   
,     

.          (SetLen,
)   , ,  :

1 void Digit::SetLen(int new_len)
2 {
3   char *tmp = new char [new_len];
4   if (value){
5     for (int i=0; i<min(len,new_len); i++)
6       tmp[i] = value[i];
7     delete [len]value;
8   }
9   value = tmp;
10   len = new_len;
11 }

  3      (  ), 
 4-8      ,
   5-6     . 

,       -
      .  

  (  7)    . 
 SetLen,    :
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1 Digit::Digit(int size)
2 {
3   value = NULL;
4   len = 0;
5   SetLen(size);
6 }

  3  4     –  
  .    SetLen -
,     .   -

  SetLen.   ,    -
      , value == 0.   

   ,      -
 ,   ,    ,

      .    -
 ,     ,   

   .
 ,       – -

     ( ,  
     ),  
   SetLen,     

 .
 2.     ,  

    -  ,  
  .   :

   Digit    .  -
         -
 :

1 class Digit {
2 …
3   Digit operator+(const Digit&);
4 …
5 };

      
  Digit. ,     -

,     Digit   
.       ( !)

         :
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1 Digit a,b(31946);
2 a = b*Digit(35);

      –   Digit
       

  ,       -
.  ,      .

    .
       

      ,    -
   .    :

1 class Digit {
2 …
3   Digit& operator=(int s) {
4     ConvertFromInteger(s);
5     return *this;
6   }
7   Digit operator*(const Digit& s);
8 };
9 …
10   Digit a,b,c;
11   b = 31946;
12   c = 35;
13   a = b*c;

 ,     -
   .  ,      

   ++,  ,     
,  -  ,   

    . 
ConvertFromInteger –   ,   

   Digit.        
     ( .  11, 12).

       -
  :
1 class Digit {
2 …
3   friend Digit operator*(Digit&, Digit&);
4   friend Digit operator*(Digit&, double);
5   friend Digit operator*(double, Digit&);
6 };
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7 …
8 Digit operator*(Digit& a, Digit& b)
9 {
10   Digit tmp;
11   … //  tmp    a  b
12   return tmp;
13 }
14 Digit operator*(Digit& a, double b)
15 {
16   Digit t;
17   t.ConvertFromDouble(b);
18   return a*t;
19 }
20 Digit operator*(double a, Digit& b)
21 {
22   Digit t;
23   t.ConvertFromDouble(a);
24   return t*b;
25 }
26 …

       
  ,   –    -

.         -
 .  , ,  ,  -

         
   ,    

3 .
 ,      

  ,      –  
Digit.       

  ,   .   
 ,    .  -

    :
1   Digit a, b, c, d;
2   a = b*c*d;

    - :
1 a = operator+(operator+(b,c),d);
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       ,  
   b c.     -

      (   -
).    .    

     .   -
  ,      

   .    -
       .

 3.      
  . ,  , 

 ,     -
.    ,    -
,    .   

 ,      
 – , ,  . 

    Digit, 
.         -
,   ,      

 ,     :
1 class Digit {
2 …
3 public:
4   Digit(char* s, int n=0);
5   Digit(long a=0L, int n=0);
6   Digit(Digit& d);
7   …
8 };

  4  ,    
   .     -

   (   ). -
,    «0»,     -

    .     -
    ,     -

,      –    -
  .

  5  ,      -
        .
       – -
  .
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  5   .   
,   ,    

    .  -
,  ,    ,  

     ,  
    . (  -

  .)
 4.    , ,

,  fopen, fclose, …   ,    
   ,   .

 5.   «large»   -
  ,         -

 (       ).
 6.     -

 .         -
    .    -
   .     -

 ,   ,      -
     .    -

         
 .     

       . 
++     

.      
new  delete,   -   

  .       -
    .
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  1

 
       

,      .

 
       -
      .  

   , ,    ,
         -

  .

 ,    ,  
,    ,   ,   

,       .

1    Vector   Matrix  ( -
,    , -
    ).  

   (==, !=).
2   ArrayOfMatrix –  . -

   ,   ,  
.     

,     (==, !=). -
   .

3   SqArrayOfInt –   -
 .      

   ArrayOfInt.  
  .    

 .   Sum – -
    .   

    ,   
 (==, !=).   ( ) 
.

4   SortedFile –  , 
       -

 .     .
     ( -

    ).
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5   NaturalFraction (  )
   large (   ). -
  ,    .

   .
6   Strings –   . -

     (  « -
 »), ,  (

 ).
7   ArrayOfVector4 –  4-

 .     
     .
     , -

,    . -
 –     , 

     .
8   Person ( ) –  -

    ( , ,  
   Date).    

,      
    .  

Persons –  .    
 , ,   

. ,   ,   -
    5  (  

  Date).
9   Event ( )  

  (  Time)    ( -
 ).   Events – -
 .     -

      -
.       

  (  ).   
    .  
     -
.

10   ComplexMatrix –  -
 .     .

 : ,  ,
    ( ).
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  3. « »

 

      
.

 

      .

 ,    ,  -
 ,    ,   , 

  ,      
.

-

1   NormVector –   ,
   Vector.

:    
   . 

      -
.

2   NormMatrix (    -
),    Matrix.
:      -

  3 3.    -
    . -

       -
.

3   SortedArrayOfInt –  -
  ,    ArrayOfInt.

:    
    . -

       -
.
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4   EncryptedFile –  , -
   FileStream.   

   –   -
 ,      

   .  
   .   -

    FileStream.
5   fixpoint (    ),

   large.    -
        -

  –         
 large.    . -

    .
6   LowString (    -

),    String.
:      

    .
7   NormedVector4 – 4-  -

 .   
     -

.   « », « », « -
» ( . ).

8   ValidDate (  ), -
   Date.     -
    . -

      .
9   ValidTime –  .  -

     
 .   

  .
10   PolarComplex (  , -

   ),  
 Complex.       

 ,     
 .
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 1.   7.  
      ,

      x,y,z , 
   1:

1
z
y
x

P

 4 4 –      -
.   (    ,

   )   ,
  ,      -

    ,   
    .
      -

1000
100
010
001

dz
dy
dx

M
   ,  dx, dy,

dz –      .
    OZ   alpha 

  

1000
0100
00cossin
00sincos

.

    OX   alpha 

  

1000
0cossin0
0sincos0
0001

.

    

1000
000
000
000

kz
ky

kx
,  kx, ky, kz –   

 .
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       -
  ,    

    .
 2.   4.   -

   ,       -
  ,     -

.      :
1  
2  k –  , n =  , i=0

3    
4    s =  , m =   
5    j=0
6    j<m 
7        k[i] xor s[j]
8     i++, j++
9      i==n   i=0
10    
11  

12    
13    s =  , m =   
14    j=0
15    j<m 
16         ch
17     s[j] = k[i] xor ch
18     i++, j++
19      i==n   i=0
20    
21  

    –     
       ,  -

,            -
.         

,        -
  (     ).
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  4. « »

 

      
   ++.

 

      ,
         

  . ,   
    :

22 int fib_int(int n)
23 {
24     int f1=1,f2=1,f;
25     if (n<3) return 1;
26     for (int i=3; i<=n; i++) {
27         f = f1+f2;
28         f1 = f2;
29         f2 = f;
30     }
31     return f;
32 }

     .  -
n    ,   
  .    -

    long.   
    int long.    ,  

     f1, f2, f.   
 ,     n 
    long.     -

 , , double.      
:   , . 

  large –      -
     .
  ,       

 .       
    .    -

   ,     
,       ,  ,
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        -
.      .   

  ,      
 .  -       -
 ,  .   -

  :
1 template<class T> T fib(int n)
2 {
3     T f1=1,f2=1,f;
4     if (n<3) return 1;
5     for (int i=3; i<=n; i++) {
6         f = f1+f2;
7         f1 = f2;
8         f2 = f;
9     }
10    return f;
11}

     fib,  
  T –  ,    -

  .       -
       

 .   -    
n    ,      -

  T,       .   -
   ,     ,  -
     .   

 f1, f2, f    -
 T.

      
  :

long f;
f = fib<long>(35);

    T  
long.     ,   T

 long,       .
        n,

        :
double f;
f = fib<double>(350);
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 , , ,     ,  
.        

long,      .
   fib.  -

,   T   : 
,     . 

        
.         -

 .      -
   .     

      .
       . -

:
1 template <class T, int n>
2 class Array {
3 private:
4   T arr[n];
5 public:
6   T& operator[](int i);
7 };
8 template <class T, int n>
9 T& Array::operator[](int i) {
10   if (i<n) return arr[i];
11   else return arr[0];
12 }

     Array –  
     .    

 ,   : Array<double,20>.  -
  –   20  double.   

      -
      (  -

),     .
 ,      

.

 ,    ,  -
 ,    ,   , 

  ,      
.
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1    TVector –  -
;      

,   .  -
      2-

  .    -
      

 NormVector.
2    TList –  (

 );     -
     . 

  ,  -
   2-   . 

     -
     Matrix.

3    TArray –  ( -
);     

    .  -
  ,  -

   1-   .  
     

   SqArrayOfInt.
4    TFileOf – 

;      
,    (     -

 ,  ,    -
).       ( -
/ )   .   

  .   Read 
Write,       -

 (  Write)     (  Read), -
    .

5    TLarge –  ; 
     , -

     .
 ,  -

  large.    -
       

char.
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6   TString –  ;  
    , 

   .  -
,   

String.     
      . 
     -

     short.
7    TVector4  TMatrix4 – 4-

    4 4 ; 
     ,

    . 
,  

 Vector4  Matrix4.
8    TVector –  -

;      
,   .   -

   ;  
,   Persons.  -

     -
     Person.

9    TVector –  -
;      

   .   
  ;   -

,   Events.  
     

   Person.
10    TArray –  

( );     
 ,   .  

  .    
 .   ,
,    .

    
(   ).    -

      
 Complex.
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  2

 
       

,      .

 
       -

      . 
   –      

.

1    TVector.   -
    ;

  , ,  -
   (  3- ), 

 ,  .   
 –      (  

float, double, complex   ).
2    TMatrix,   -

  –      (
 float, double, complex   ).   -
    : , -

 ,  ,  -
  , ,  -

 (  ),  . -
  .

3    TVector –  -
;      

   .  : -
   ,  ,  

 .  . 
:  ,  -

, , ,    
 . :  

  ,    
    

TVector   .
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4     TFileOf  -
 .

5     large   
.

6     TString :
DelDupSpaces –   ,
Tab2Space –    , CountWord –

  , CountSimb –  -
 .

7    TVector4  TMatrix4 
   (

  3).
8    Date    .
9   Time –    -

   ,   .
10    TComplex,  

 ,   -
 ,     – 

,    
 .   
 .


