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1. . ++ 

 – .  
 –  Pascal: 

 =  
,  

. 
 – ,  

-
. 

1.1.  

: 
1. .  

. 
2. . . 

 
 

: 
 -  ( ), 
 -  (  1:1, . -

), 
 -   1:2). 

: 
  -  – , -

. -
 ( ),  

. -
.  

. -
, , -

.  – ALGOL, PL/1, Basic, C/C++, FOR-
TRAN, Ada, Pascal, Java; 

 -  ( ) –  
. -

. 
 

, . -
: 

n(… 2 1 ))…) 
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 – LISP, ML, Miranda, Haskell; 
 -  – ,  

. -
 – . -

 
. -

-
: 

 1 ->  1 
 2 ->  2 
 3 ->  3 

…… 
 n ->  n 

-
.  – Prolog, YACC; 

  -  – , -
, -

:  ( ), -
. -

.  
, -

, . -
, -

. 
 – Smalltalk, C#, -

 Ada95, Object Pascal, C++. 

1.2.  

1.  ( )  – -
, .  

, -
. -

,  
-

,  
. -

. 
2.  – , -

, -
. -

, . -
,  

, . 
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3.  – -
, ,  

.  
, -

. 
4.  –  

. ,  
,  

.  
-

 –  
.  

: , -
.  – . -
 –  ( -

).  
– , . 

5.  – , 
, ,  

,  
. 

6.  – -
.  
. , -

 (Ada, Pascal, C)  
. 

7.  – -
:  

, , , 
, . 

1.3. ++ 

 C (  « ») - -
, ,  

, .  C -
. -

 
, , .  

 C,  
 UNIX  DEC PDP-11, -

. ,  C -
 UNIX  C. -

 C ,  IBM 
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SYSTEM/370, HONEYWELL 6000, INTERDATA 8/32.  C, , -
,  

,  
,  C- . 

 C .  
 UNIX,  

UNIX  C. , , -
; -

,  
,  

,  
.  

 C - .  
; ,  C  

, , , , -
. -

, .  
,  C , -

: , , -
, , ,  

.  
-

, -
.  C ,  

.  C  
. , ; -

 
,  80  

-
. .  

,  C , 
 C ,  

.  
 UNIX, -

 C.  13000  
 800 .  

,  UNIX -
 C. 

 C  
 BCPL , .  BCPL -

 C  B,  1970  
 UNIX  PDP-7.  

++ .  
,  2,  
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.  Bell 
Labs. 

++ –  –  
 1979 ,  1997 ++,  

 20- . -
++.  

,  
. 

-
 ISO.  ISO/IEC 14882.  

++ , -
. -
. ,  

 ( ) -
,  – . 

++ -
. ,  

, . ++ –  
. 

 
++, -

++. , ,  
, ,  

++. 
, , 

++. ,  
 CORBA  COM -

++. 
 – , , 

Internet- . –  
. , 

++ . 
++ 

, , -
.  Visual 

Basic, Java . 
 Internet  Java, 

VBScript, Perl. 
, ++ -

. 
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1.4.  

 
 

 ( , , ) -
:  

 
, ;  

 
 

, -
. -

. -
, , -

, , ,  
 ( , , ) . -

, 60, 68,  
. 

 
-

.  
. -
, .  

:  
 

, ;  
,  

 
 " ".  

, 
.  

 « » .  
-2 ,  

. 
, , -

-
, . , , ,  

. ++  
,  

. 
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, . , -
, -

. -
 ( ), -

. ,  
 ( ) ,  

. , ,  
. 

, ++ -
, , -

, . -
 , , , -

. -
. , ,  

,  
.  

:  
 

, ; -
 

 
, -

, , -
,  

.  
 « ».  

.  
, .  

 

 
, ,  

shape ( ). , : -
 (circle),  (triangle)  (square). -

 draw() -
. , .  

, -
. , , -

, . ,  
,  
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. -
.  

, ,  
, -

. -
, , -

,  ( . -
 shape). 

,  
 ( , , .)  

 ( ,  - ,  
, , .).  

,  
. ,  

, -
. . 

,  
. 

:  
 

, ;  
;  

 
 

, -
. -

 
,  

. , , , , 
.  

,  
,  

, . ,  
, , .  

-
. -

.  
. : -

,  " " -
,  

. 
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1.5. ++ 

++,  
 «Hello, world!» ( . 1.1) 

 
 
// ++ 
 
#include <iostream.h> 
main() 
{ 
 cout << "Hello, World!\n"; 
 return 0; 
} 
 

. 1.1. ++ 

 
 

  
#include <iostream.h> 

, . ++. 
,  #, -

. -
 iostream.h.  

  
main() { ... } 

,  main.  
 main,  

, . 
 main ,  main – , 

. 
 { . -

. 
  

cout << "Hello, World!\n"; 
, -

. ,  cout,  <<,  
"Hello, World!\n"  (;), .  

.  << (« ») 
 ( ,  "Hello, 

world\n"  cout).  - -
, .  
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 \, , -
; , \n . , -

 Hello, world .  
,  ' -

 \,  escape-
 ( . 1). 

 <<  « ».  
. 

  
 return 0; 

, .  
 main.  return –  
. 

 
 1   

 

  
 

 NL(LF) \n 

 NT \t  

 VT \v  

 BS \b  

 CR \r  

 FF \f  

 \ \\  

 ( ) ' \'  

 “ \” 

  \a 
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2.  

2.1.  

 ( ) – , -
. -

, , , . -
,  

. 
++ -

, , -
. 

 – ,  
.    

: , , , , , .  
 – ,  

. 
 – ,  

. 
 –  

, . 
,  

. 
 – , -

. 
 – , -

. 

 
 

. -
, , -

 ( , -
 - , .). 

 C++  
 . 

:  
int i, j; float m, n; 

 C++ -
. 

 C++  
 ( ). -

, .  



 19

, -
. 

 
. -

, . ,   
 int inch;  

,  inch  int, . inch .  
 

 2  

,  

   

long double ? 3.4e-4932..3.4e+4932 

double 8  1.7e-308..1.7e+308 

float 4  3.4e-38..3.4e+38 

unsigned long long  8  0..18 446 744 073 709 551 615 

long long int 8  -9 223 372 036 854 775 808 .. 
9 223 372 036 854 775 807 

unsigned long int 4  0..4 294 967 295 

long int 4  -2 147 483 648 .. 2 147 483 647 

int ? ? 

unsigned short int 2  0..65535 

short int 2  -32 768 .. 32 767 

unsigned char 1  0..255 

char 1  -128 .. 127 

 - , .  
. , , , -

.  
-

 (  32- ) . 2. 



 20

2.2.  

 
 const, ,  

. -
,  

.  
 ( . 2.1.). 

 
const int j = 17; //  
j = 29; // ,  
const int i; // ,  

. 2.1.  

, -
, , - -

.  
 

. . -
: 0, 125, -37.  

 int. ,  —  
long ,  L  l . -

, .  unsigned long  unsigned int ,  
 U  u. : 

 34U, 700034L, 7654ul. 
, -

. -
 0 . -

 — 0x  0X . -
 A  F ( , ). 

,  
const int x = 240; 
const int y = 0360; 
const int z = 0xF0; 

 x, y  z  
 

 
, -

. ,  
, , , , -

, , . , -
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 1  4. , , . , 
, , ,  

 5, .  
 enum ++: 

enum DayTime { morning, day, evening, night }; 
 

DayTime current; 
,  

 DayTime: 
current = day; 

, -
, ,  

. 
 (==) -

 (!=) , . 
if (current != night) 
     //  

 – . -
,  

 0. . , ,  
 ( . 2.2). 

 
       //  
enum { morning = 4, day = 3, evening = 2, night = 1 }; 
     //  1 
enum { morning = 1, day, evening, night }; 
     //  0, 2, 3  4 
enum { morning, day = 2, evening, night }; 

. 2.2.  

,  
.  

. 2.3). 
 
int main(){ 
 enum season{spring=1, summer, autumn=1, winter}; 
 season s; 
 s = season(4); 
 cout<< s<<endl; 
 s = winter; 
 cout<< s<<endl; 
 if(s==winter)  cout<<"Winter!"<<endl; 
 return 0;} 

. 2.3. ,  
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2.3.  

++ . 3.  
. -

. 
 3  

++ 

 

-
 

-

 

  
-
 

1 2 3 4 5 6 

::    
 
 

::  17 

::   
 

 :: 
 

17 

->   ->  16 

.    16 

[]   
 ] 

16 

()    
-

) 

16 

()   type(
) 

16 

++    
 

++ 16 

--    
 

-- 16 

typeid    
 

typeid( ) 
typeid( ) 

16 
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.  3  
 
 

1 2 3 4 5 6 

dynamic
_cast 

   
 

 

dynamic_cast 
> ( ) 

16 

static_
cast 

   
 

 

static_cast < > 
) 

16 

reinter
pret_ 
cast 

   
 

 

reinterpret_cast 
> ( ) 

16 

const_ 
cast 

   
 

const_cast < > 
) 

16 

sizeof    
 

sizeof( ) 15 

++    
 

++  15 

--    
 

--  15 

~    
 
 
) 

 15 

!    
 

 15 

+     15 

-     15 

*     
 

 15 

&     15 
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1 2 3 4 5 6 

()    
 

 15 

 
 

.  3  
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1 2 3 4 5 6 

new    new  

new  
) 

new -
)  

new -
)  ( -

) 

15 

delete    delete  

delete [] 
 

15 

->*   ->*-
 

14 

.*   .*-
 

14 

*   -
 

13 

/   -
 

13 

%   -
 

13 

+   -
 

12 

-   -
 

12 

<<   
 

<<
 

11 

 
 
 

.  3  
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1 2 3 4 5 6 

>>   
 

>>
 

11 

<   -
 

10 

<=   <=
 

10 

>   -
 

10 

>=   >=
 

10 

==   ==
 

9 

!=   !=
 

9 

&   
 

-
 

8 

^   
 

 

-
 

7 

|   
 

-
 

6 

&&   &&
 

5 

||   ||
 

4 

?:   -
 

3 
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.  3  
 
 

1 2 3 4 5 6 

=   -
 

2 

*=   
 

*= -
 

2 

/=   
 

/= -
 

2 

%=   
 

 

%= -
 

2 

+=   
 

+= -
 

2 

-=   
 

-= -
 

2 

<<=   
 

<<=
 

2 

>>=   
 

>>=
 

2 

&=   
 

 

&= -
 

2 

|=   
 

 

|= -
 

2 

^=   
 

 
 

^= -
 

2 

,   -
 

1 
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 ( -

 
). 

 4  

 

   
3 | 1 
4 & 7 
4 ^ 7 
0 & 0xF 
~0x00F0 
8<<2 
192>>4 

3 
4 
3 
0 

0xFF0F 
32 
12 

 
 

 
 

 ( ) 
 

 
 

,  |, -
. -

, 1 | 2  3,  1  01, 2 –  10, 
 11  3  (  

). 
(&), -

(^)  (~). 
 (<< -  >> - )  

, -
. ,  

 3 – 0000000000000011.  3 << 2 ( ) 
 0000000000001100 , , 12. -

,  9 (  0000000000001001)  2 -
 (  9 >> 2)  0000000000000010, . 2.  

.  
, , , -
. -

. , -
. ,  

 — 0  1 . ,   
short x = 0xFF00; 
unsigned short y = 0xFF00; 

 x >> 2  0xFFC0 (  
1111111111000000),  y >> 2  0x3FC0 ( -

 0011111111000000). 
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-
,  – . 

 
-

. -
. ++ : -
. 

 «//» -
. 

 «/*» -
 «*/». . -

 «/*», ,  
 «*/». 

3.  

 
 – «;».  

. , -
. 

, -
, , . 

 ( )  ( ), 
. -

. 

 return 

: 
return; 
return ; 

,  
, ,  

. 
. 

 return -
.  

 return , -
. 
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 if ( ) 

-
.  if  

.  if/else ( ) -
 ( . . 3.1) 

 
if (x>y) 
  cout << 1 << endl; 
 else if (x>z) 
  cout << 2 << endl; 
 else if (y>z) 
  cout << 3 << endl; 
 else 
  cout << 4 << endl; 

. 3.1  if/else 

 

 if  
. , -

 {} 
 

 while ( ) 

. . 
,  - -1. 

 3.2.) 
 
#include <iostream.h> 
#include <iomanip.h> 
int main() 
{ 
 int counter, grade, total; 
 float average; 
 total = 0; 
 counter = 0; 
 cout << "Enter the grade or -1 for stopping: "; 
 cin >> grade; 
 while (grade != -1) 
 { 
  total = total + grade; 
  counter++; 

cout << "Enter the grade or -1 for stopping: "; 
  cin >> grade; 
 } 
 average = (float)total / counter; 

cout << "The average grade is " << average << endl; 
 return 0; 
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} 

. 3.2.  

.  
 7,2  -93,5.  

 float. -
 average  float, -

.  
total/counter ,  total  counter – 

. -
, . -

, , 
 average.  

, -
. ++ -

 .   
average = (float)total / counter; 

,  
 total. ,  total, 

. -
. 

 
 

 do/while ( ) 

 do/while  while.  while 
, , -

.  do/while  
, , . -

. 
. , . 

. 3.3.) 
 
#include <iostream.h> 
int main() 
{ 
 int num =0, step = 0, del=1; 
 cout<<" :\t"; 
 cin>> num; 
 do 
 { 
  del*=10; 
  step++; 
 } while(num/del); 
 cout<<" :\t"<< step<<endl; 
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 return 0; 
} 
 

. 3.3.  

 for ( ) 

 for , -
, . -

. , -
,  - . 

.  0  16. 
 
#include <iostream.h> 
int main() 
{ 

int step = 1; 
 cout<<" :\t\t :"<<endl; 
 for(int i = 0; i<=16; i++) 
 { 
  cout<<i<<"\t\t"<<step<<endl; 
   step*=2; 
 } 
 return 0; 
} 

. 3.4.  

 switch 

 
; , -

,  i  c  
). ( . 3.5.) 

 

#include <iostream.h> 
int main(){ 

const float fac = 2.54; 
float x, in, cm; char ch = 0; 
cout << " : "; cin >> x >> ch; 
switch (ch) { 
case 'i': 

in = x; 
cm = x*fac; break; 

case 'c': 
in = x/fac; 
cm = x; break; 

default: 
in = cm = 0; 
break; 
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} 
} 

. 3.5. ,  

 break -
 switch.  break,  

,  case ,  
 case. -

,  default.  
 switch , -

 case . 
 

 break  continue 

 break  continue . -
 break  while, for, do/while  switch, 

. -
.  

break – -
 switch. 

 continue  while, for  do/while  
-

.  while  do/while  
 continue -

.  for , -
. 

4.  

4.1. ,  

 – , -
. ,  

. 
, -

, . -
 – . , , -

 . . 
, -

. 
 « »  « -

».  6,  
 7. 
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 arr  2 -
 , : 

x = arr[6] / 2; 
 

 
. -

, , ,  
. 

int c[12]; 
int b[100], x[27]; 

: 
int n[10]; 
for (int i = 0; i<10; i++) n[i] = 0; 

 ( -
)  

 ( ): 
int n[5] = {5,4,3,2}; 

, ,  
. 

, 
 

: 
int n[ ] = {5,4,3,2,1}; 
const int arraySize = 10; 
int s[arraySize]; 

. 
-

, -
. , 
char string1 [ ] = “first”; 
char string2 [ ] ={‘f’, ‘i’, ‘r’, ‘s’, ‘t’, ‘\0’} 

. , 
 – 

. 

4.2.  

 
.  10 . -

. -
 ( . . 4.1.). 

  
,  



 35

»,  ( ) , -
,  ( -

). 
 
 
int main(){ 
 const int arraySize = 10; 
 int a[arraySize] = {2,6,4,8,10,12,89,68,45,37}; 
 int hold; 
 cout << "In natural order" << endl; 
 for (int i = 0; i< arraySize; i ++) 
  cout << a[i] << "\t"; 
 cout << endl; 
 //Bubbble-sort*************************************** 
 for( int pass = arraySize-1; pass >0; pass --) 
  for (i = 0; i < pass; i++) 
   if (a[i] > a[i+1]) 
   { 
    hold = a[i]; 
    a[i] = a[i+1]; 
    a[i+1] = hold; 
   } 
 //************************************************** 
 cout << "In right order" << endl; 
 for (i = 0; i< arraySize; i ++) 
  cout << a[i] << "\t"; 
 cout << endl; 
} 

. 4.1. ,  

 for. -
,  hold. -

,  
,  

. 

 
.  10 . -

.  
  

. . 4.2.). 
: -

, ,  
 ( , , ),  

,  (  
, , )  
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. , -
, . 

. ,  
. 

 
int main() 
{ 
 const int arraySize = 10; 
 int a[arraySize] = {2,6,4,8,10,12,89,68,45,37}; 
 int b[arraySize]; 
 cout << "In natural order" << endl; 
 for (int i = 0; i< arraySize; i ++) 
  cout << a[i] << "\t"; 
 cout << endl; 
 //Insert sorting************************ 
 for (i = 0; i< arraySize; i++)  

{ 
  int j = i; 
  while ((j>0) && (b[j-1]>a[i])) 
  { 
   b[j]=b[j-1]; 
   j=j-1; 
  } 
  b[j] = a[i]; 
 } 
//******************************************* 
 cout << "In right order" << endl; 
 for (i = 0; i< arraySize; i ++) 
  cout << b[i] << "\t"; 
 cout << endl; 
} 

. 4.2. ,  

4.3.  

 
 

int main(){ 
 const int arraySize = 10; 
 int a[arraySize] = {13,6,4,8,10,12,89,68,45,37}; 
 int searchKey, element; 
 cout << "Enter search key: "; 
 cin >> searchKey; 
 element = -1; 
 for (i = 0; i< arraySize; i ++) 
  if(a[i]==searchKey) 
   element = i; 
 if (element != -1) 
  cout << "Number is " << element << endl; 
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 else 
  cout << "No such element" << endl;} 

. 4.3.  

. 
, , -

.  
 ( . 4.3.). 

-
. -

. ,  
. 

 

 
 

. -
.  

, , .  
.  

, ,  
, , .  

4.4.  

++ .  
,  

. ,  
:  ( ) , -

 ( ) - . ,  
, . 

 arr -
 arr[i][j]; arr – ,  i  j – , -

 arr.  
 0,  

 3. 
-

, . -
, : 

int b [2][3] = {{1,2,3,}, {4,5,6}}; 
 

, -
 

int b [2][3] = {{1,}, {4,5,6}}; 
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int Array [2][3] = {{1,2,3,4,5}; 
 Array . -

, . -
, ,  

. 

5.  

 
 – , -

. , , -
. -

,  – . -
 . 

, , -
.  

int *countPtr, count; 
 countPtr  int* ( . )  

 «countPtr »  «countPtr 
 int».  count -

, .  *  
 countPtr. , ,  

 (*). ,  
float *xPtr, *yPtr; 

,  xPtr  yPtr  float. 
 * ,  

. ,  
.  

,  
. -

 0 .  0  
. 

5.1.  

1.  &  – ,  
. ,  

int y = 5; 
int *yPtr; 

 
yPtr = &y; 

  yPtr. ,  
yPtr  .  L  
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. , , ); 
, ,  

, . 
2.  *,   -

, ,  
 ( . ). ,  

cout << *yPtr << endl; 
,  (  5). 

. 5.1. . 
 

#include <iostream.h> 
 
int main() 
{ 
 int a; 
 int *aPtr; 
 a= 7; 
 aPtr = &a; 
  
 cout << "Address a is: " << &a << endl;     // 0 0012FF7C 
 cout << "Value aPtr is: " << aPtr << endl;  // 0 0012FF7C 
 cout << "Value a is: " << a << endl;        // 7 

cout << "Value *aPtr is:" << *aPtr << endl; // 7 
 cout << "Proof of adding & and *" << endl; 
 cout << "&*aPtr is " << &*aPtr <<  endl;    // 0 0012FF7C 
 cout << "*&aPtr ia " << *&aPtr <<  endl;    // 0 0012FF7C 
 return 0; 
} 
 

. 5.1.  

 
cout.   aPtr  – ,   

 aPtr.  &  *  
 –  aPtr -

. 
 

 
-

.  (++),  (--), -
 (+  +=),  (-  

-=) . 
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,  int v[10] -
 3000. ,  vPtr  

 v[0], .  vPtr 
 3000 ( . . 5.2). 

 vPtr -
 v : 

vPtr = v; 
vPtr = &v[0]; 

 3000 + 2  3002.  
, . -

, -
,  

, .  
. ,  

vPtr +=2; 
 3008 (3000 + 2*4) ,  

 4 .  v  vPtr  v[2].  
 2 ,  

 3004 (3000+2*2). . 
 
 

 
 
 
 
 
 
 
       V[0]  V[1]    V[2]         V[3]    V[4] 
 
 
 

. 5.2.  

 
 vPtr  3016,  

v[4],  
vPtr -= 4; 

 vPtr  3000 – .  
 1, -

 (++)  (--). 
. ,  

vPtr  3000, v2Ptr  3008,   
x = v2Ptr – vPtr; 

 
3000    3004           3008         3012         3016 

-
 vPtr 
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 , -
 vPtr  v2Ptr,  2.  

, -
. ,  

, . 

5.2.  const  

 const  
, . 

, -
. 

:  
1) ;  
2) ;  
3) ;  
4) .  

. 
 

 – -
, ,  

. -
 const.  

 – , -
, -

, , , -
. , -

, -
 ( . 5.3). 

 
#include <iostream.h> 
void CubeByReference (const int*); 
int main() 
{ int number2 = 5; 
 cout << "number2 before " << number2 << endl; 
 CubeByReference (&number2); 
 cout << "number2 after " << number2 << endl; 
 return 0; 
} 
 
void CubeByReference (const int* nPtr) 
{ 
 int number = 20; 
 nPtr = &number; 
 cout << *nPtr**nPtr**nPtr << endl; 
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//*nPtr= *nPtr**nPtr**nPtr;   
//  

 number = 1; 
 cout << *nPtr**nPtr**nPtr << endl; 
} 

. 5.3.  

 – , -
,  

. -
.  – -

.  
. ,  const, 

 (  
, , -

, ) ( . 5.4.) 
 
 
void CubeByReference (int* const); 
int main() 
{ 
 int number2; 
 number2 = 5; 
 cout << "number2 before " << number2 << endl;  // 5 
 CubeByReference (&number2); 
 cout << "number2 after " << number2 << endl;   // 125 
 number2 = 10; 
 cout << "number2 before " << number2 << endl;  // 10 
 CubeByReference (&number2);   // 1000  1000000000 
 cout << "number2 after " << number2 << endl;   // 1000 
 return 0; 
} 
 
void CubeByReference (int* const nPtr) 
{ 
 int number = 20; 
 //nPtr = &number;  
 cout << *nPtr**nPtr**nPtr << endl;              //125 
 *nPtr= *nPtr**nPtr**nPtr; 
 number = 1; 
 cout << *nPtr**nPtr**nPtr << endl;            //1953125 
} 
 

. 5.4.  
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.  

. -
, ,  

, , -
 ( . 5.5.). 

 
 int number1, number2; 
 number1 = 10; 
 number2 = 5; 
 const int * const ptr = &number2; 
 cout << *ptr << endl;; 
 //*ptr = number1;  
 //ptr = &number1;  
 number1 = 10; 
 cout << *ptr << endl 
 

. 5.5.  

 
++  

. . 
, -

. 
,  b[5] -

 bPtr.  ( )  
,  bPtr -

 b  
bPtr = b; 

 
: 

bPtr = &b[0]; 
 b[3] -

  
*(bPtr + 3) 

 3  . -
, ,  

,  
.  -

. ,  * , . 
+.  3  
*bPtr ( . 3  b[0] ,  bPtr -

).  



 44

-
. 

,   
*(b + 3) 

 b[3].  
.  

-
. 

, . , 
 

bPtr[1] 
 b[1],  

. 
 ,  

.  
b += 3; 

, -
  . 

 

5.3.  

.  
. -

 – , ++ , ,  
. , -

 ( . . 5.6.). -
 suit 

char *suit[4] = {“ ”, “ ”, “ ”, “ ”}; 
 suit[4] . 

 char* ,  
suit – «  char». ,  –  

», « », « », « ». , 
, , -

, .  6, 
5, 6  5 . ,  

 suit, . 
,  suit ,  

. 
 

suit[0]   
 ' ‘ ' ‘ ' ‘ ' ‘ ' ‘\0' 

suit[1]   
 ' ‘ ' ‘ ' ‘ ' '\0'  

suit[2]   
 ' ‘ ' ‘ ' ‘ ' ‘ ' '\0' 
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suit[3]   
 ' ‘ ' ‘ ' ‘ ' '\0'  

. 5.6.  

,  
,  

.  
, 

. -
, , , -

. 
 

5.4.  

. -
 .  

,  
. -

, . 
 

int i,k; 
 char c; 
 char * MyArr; 
 cout << "Enter a number" << endl; cin >> i; 
 //   
     MyArr = new char[i]; 
 for (k=0;k<i;k++){ 
  MyArr[k] = k+60; 
  c = MyArr[k]; 
  printf("%c\n", c); } 
 delete [] MyArr; 

. 5.7.  

,  
,  

 ( . 5.7, 5.8  5.9). 
 

int i,j, k, c; 
 int ** MyArr; 
 cout << "Enter two numbers" << endl; 
 cin >> i >> j; 
 //   

//  
MyArr = new int*[i]; 

 //  
 for (k=0;k<i;k++) 
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 { 
  MyArr[k] = new int[j]; 
 } 
 //****************************************** 

. 5.8.  

 //  
 for (c=0;c<i;c++) 
 { 
  for (k=0; k<j;k++) 
  { 
   MyArr[c][k] = c+k; 
   cout << MyArr[c][k] << '\t'; 
  } 
  cout << endl; 
 } 
 //*************************************** 
 //  
 //  
 for (k=0; k<i;k++) 
  delete []MyArr[k]; 
 //  
 delete [] MyArr; 
 //************************************ 

. 5.9.  
 

 

6.  

6.1. ++ 

, -
, ,  

. , -
-

 , , -
.  « ». 

++   .  
 – ,  

.  - . -
++ ,  

, , , 
, , -

, . 
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, , -

, , . 
,  ANSI  

, .. 
, , -

, . 
 , . -

, ,  
. 

  ( .  
)  .  

 (  ),  
. 

 

. 6.1.  

 (    )  
 ( )  . 

) ,  ( . 6.1.). -
, -

. 

6.2.  

,  square -
 1  10 ( . . 6.2.). 

  .  square -
 .  main,  

square, . 

main 

Function1 Function2 Function3 

Function4 Function5 
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 square ,  
 .  int,  

,  square .  return  
square . 

. 
 
#include <iostream.h> 
int square (int); 
 
int main() 
{ 
 for (int x = 1; x<=10; x++) 
  cout << square (x) << " "; 
 cout << endl; 
 return 0; 
} 
 
int square (int y) 
{ 
 return y*y; 
} 
 

. 6.2. ,  

  
int square (int); 

  .  
, , ,  

, .  
. 

, , -
. 

  
, . . , -

 
cout << sqrt (4); 

 4.  sqrt 
 double. -

 4 -
 4,0  double,  sqrt. 

,  
 ++.  

, .  
,  

;  -
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. -
 « » ,  (  

 – -
). 

 
 

.  ( . 6.3.). 
 
#include <iostream.h> 
int maximum (int, int, int); 
int main() 
{ 
 int a,b,c; 
 cout << "Enter 3 integers: "; 
 cin >> a >> b >>c; 
 cout << "Maximum is: " << maximum(a,b,c) << endl; 
 return 0; 
} 
 
int maximum (int x, int y, int z) 
{ 
 int max = x; 
 if (y > max)  max = y; 
 if (z>max) max = z; 
 return max; 
} 

. 6.3. ,  

 
 ( . 6.4.) 

 
#include <iostream.h> 
#include <stdlib.h> 
#include <time.h> 
 
int main() 
{ 
 srand(time(0)); 
 for (int i = 1; i <=20; i++) 
  cout << 1+ rand() % 6 << endl; 
 return 0; 
} 
 

. 6.4. ,  

 rand()  
 0   RAND_MAX ( ,  
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<stdlib.h>). ,  
 1  6.  

 rand() % 6 –  .  6 
 .  

 0  5 .  
,  1 . 

 rand() ,  
, .  

 -
.  srand.  

 
,  rand -

.  time -
 <time.h> -

, . ,  
 

. 

6.3.  

 
 C++  : auto, 

register, extern  static.  
, . 

   - ,  
. -

,  - , 
 - . 

: -
  

.  auto  register 
.  

, , -
. 

-
. -

.  auto  
, . . , -

,     float  
, . , -
: 

auto float x, ; 
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,  auto .  

 
. 

 
. 

 register  
, -

,  
. ,  

,  
-

. 
 register. , 

,  
. , -

 counter ; -
, , counter -

 1: 
register int counter = 1; 

 register -
.  register  

. -
,  

,  register 
 extern  static , -

 
. -

. -
.  

.  
, -

.  ( ) —  
. 

: 
 ( , -

), ,  
static.  

 extern.  
. -

.  
,  

. 
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,  static, -
  , , -

 static  
. -

, -
. -

 count  static  1  
static int count = 1; 

-
,  

.  
 extern  static  

, .  

 
 – ,  

. ,  
, , 

.  
– , ,  

. 
,   ( ), 

 .  
. 

 ( , , 
start:) – ,   

. , -
, . 

,   ( ), 
 . -

.  
, ,  

, , .  
,  

,  « -
» ( ) . , 

,  
,  

. 
  

,   
. , 

. ,  
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, ,  
. 

6.4.  

 – ,  
, .  

. -
. ,  

 – .  
, -

. , -
: , , -

, . , 
, -

.  
, ,  

 –   
.  return,  

,  
, , -

. 
, -

, . .  
,  
. -

, , -
, -

, , -
. ,  

-
,  

 main ( . . 6.6) 
 n!: 

n! = n*(n-1)*(n-2)*…*1 
 

,  
 for: 

 
 
factorial = 1; 
for(int counter = number; counter >=1; counter--) 
 factorial *= counter; 

. 6.5.  
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. 6.6.  

-
: n! = n*(n-1)! 

 
unsigned long factorial(unsigned long number) 
{ 
if (number <=1) 
 return 1; 
else 
 return number * factorial (number-1); 
} 

. 6.7.  

 
 

.  
 

: 
 
fibonacci(0) = 0 
fibonacci(1) = 0 
fibonacci(n) = fibonacci(n - 1) + fibonacci(n - 2) 
 

. 6.8.  

5! 

5*4! 

4*3! 

3*2! 

2*1! 

1 

5! 

5*4! 

4*3! 

3*2! 

2*1! 

1 

1  

2! = 2*1 = 2  

3! = 3*2 = 6  

4! = 4*6 = 24  

5! = 5*24 = 120  

 ,  
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, : 
 
unsigned long fibonacci (insigned long n) 
{ 
 if(n == 0 || n == 1) 
  return n; 
 else 
 return fibonacci (n-1) + fibonacci (n-2); 
} 

.6.9.  

 n>1 ,  
-

 fibonacci. 
,  

 n- ,  2n.  
 

 

. 6.10.  

6.5.  

 
 – .  
++ : 

1) ; 
2) ; 
3) .  

, -
, .  

. -

F(3) 

F(2) F(1) 

return 1 

return + 

F(1) F(0) return + 

return 1 return 0 
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,  
. ,  

, .  
, -

, . 
 – , -

. , , 
 (&); 

 
. ,  int &count  

 «count  int».  
, .  

-
,  

 
 ( . 6.11.) 

 
#include <iostream.h> 
 
int squareByValue(int); 
void squareByReference(int &); 
 
int main() 
{   
 int x = 2, z = 4; 
 cout << "Before:" << endl; 
 cout << "x= " << x << endl; 
 cout << "z= " << z << endl; 
 squareByValue(x); 
 squareByReference(z); 
 cout << "After:" << endl; 
 cout << "x= " << x << endl; 
 cout << "z= " << z << endl; 
 return 0; 
} 
 
int squareByValue(int a) 
{ 
 return a *=a; 
} 
 
void squareByReference(int &cRef) 
{ 
 cRef *=cRef; 
} 

. 6.11.  
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-
 

 
int count = 1;     //  count 
int &cRef = count; //  cRef  count 
++cRef; 

. 6.12.  

 count, -
 cRef.  

. -
, ,  ( . ),  

. -
. 

 
 

. -
. 

return -
 ( -

). , 
 

,  
 ( ,  « » -
), -

, . 
, , -

,  
, , 

. 
++ -

. -
, , .  

(&) ,  
.  &,  

 – .  
 (*)  -

 (  const)  
. 

. 6.13 , -
 – CubeByValue  CubeByReference. 

 number  CubeByValue -
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.  CubeByValue -
 main,  return.  
 number  main. -

, -
. 

, , -
 CubeByValue , , -

 number. 
 number  –  

CubeByReference  number.  CubeByReference 
 nPtr (  int). -

,  nPtr. -
 number  main.  

 
int CubeByValue (int); 
void CubeByReference (int*); 
 
int main() 
{ 
 int number1; 
 int number2; 
 number1 = 5; 
 number2 = 5; 
 cout << "number1 before " << number1 << endl; 
 number1 = CubeByValue (number1); 
 cout << "number1 after " << number1 << endl;; 
 cout << "number2 before " << number2 << endl; 
 CubeByReference (&number2); 
 cout << "number2 after " << number2 << endl; 
 return 0; 
} 
 
int CubeByValue (int n) 
{ 
 return n*n*n; 
} 
 
void CubeByReference (int* nPtr) 
{ 
 *nPtr = *nPtr **nPtr**nPtr; 
} 

. 6.13. ,   
 

, ,  
, . 
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6.6.  

++ , 
 ( ,  

).  . -
++  

,  
.  

, -
,  ( . 6.14.) 

 
#include <iostream.h> 
 
int square (int x)  
{ 

return x*x; 
} 
double square (double y)  
{ 

return y*y; 
} 
 
int main() 
{ 
 cout << "Integer square is " << square(7)<<endl; 

cout << "Double square is " << square(7.1)<<endl; 
 return 0; 
} 
 

. 6.14.  

 
-

. ,  -
. 

, -
.  

  ( )  
 ( . . 6.15.).  

 
, 

.  
 – 

.  
. ,  

. 
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#include <iostream.h> 
 
int test (double a, int b); 
int test (int a, double b); 
int test (int a, int b, int c=3); 
int test (int a, int b = 4); 
int test (int a=7); 
 
int main() 
{ 
 test(3.5, 6);  //1 
 test(6,3.5);  //2 
 test();   //5 
 test(3,4,5);  //3 
 return 0; 
} 
 
int test (double a, int b) {cout<<1<<endl; return 0;} 
int test (int a, double b) {cout<<2<<endl; return 0;} 
int test (int a, int b, int c) {cout<<3<<endl; return 0;} 
int test (int a, int b) {cout<<4<<endl; return 0;} 
int test (int a) {cout<<5<<endl; return 0;} 

. 6.15.  test  

 

6.7.  

++ , -
 – -

.  
. -

, , . , 
, 

. 
,  

-
. , 

. , 
 

. 
 

. -
 10 .  

 ( . . 6.16). 
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#include <iostream.h> 
#include <stdlib.h> 
#include <time.h> 
 
const int N = 10; 
const int M = 7; 
 
void print(float av[]) //  
{ 
 for(int j = 0; j<N; j++) //N  
  cout<<av[j]<<endl; 
} 
 
void set_temp(int t[][M]) //  
{ 
 srand(time(0)); 
 rand(); 
 for(int i=0;i<N;i++) { 
  for(int j = 0; j<M; j++) 
  { 
   t[i][j] = rand()%41-30; 
   cout<<t[i][j]<<”\t”; 
  } cout<<endl; 
 } 
} 
 
void calculate(int t[][M], float av[]) 
{ 
 int temp; 
 for(int i=0;i<N;i++) 
 { 
  temp=0; 
  for(int j = 0; j<M; j++) 
   temp+= t[i][j]; 
  av[i]=float(temp)/M; 
 } 
} 
 
int main() 
{ 
  
 int temperature[N][M]; 
 float average[N]; 
 set_temp(temperature); 
 calculate(temperature, average); 
 print(average); 
 return 0; 
} 

. 6.16.  
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6.8.  

:  
1) ,  
2) .  

, ,   -
 ( . 6.17.) 

 
void error(char* p) { /* ... */ }  
 
void (*efct)(char*); //   
 
void f() {  

efct = &error; // efct  error  
(*efct)("error");} //  error  efct  

. 6.17.  

 (efct )   
 - *efct.   

 () ,    *,  
 *efct("error").    *(efct("error")), 

. -
.  efct("error") ,  

,  efct , -
,   .  

, 
. -

 
. 6.18.)  

 

void (*pf)(char*); //  void(char*)  
void f1(char*);  
int f2(char*);  
void f3(int*);  
 
void f() {  

pf = &f1; //   
pf = &f2; // :     
pf = &f3; // :   
(*pf)("asdf"); //   
(*pf)(1); // :   
int i = (*pf)("qwer"); // : void  int  

}  

. 6.18. ,  
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6.9.  

, , -
 

.  main ,  
.  (  

argc) , -
;  (argv)  

, , . -
 - -

. 
 

 echo,  
,  ( . 6.19). -

,   
echo Hello, world 

  
Hello, world 

 argv[0] ,  
,  argc  1. -

 argc  3,  argv[0], argv[1]  argv[2]  
«echo»,  «Hello,»  «world».  
argv[1],  - argv[argc-1].  argc  1,  

. 
 
 

#include <iostream.h> 
 
int main(int argc, char* argv[]) 
{ 
  int i;  
// ********************************* 
     for(i = 1; i < argc; i++)  
  cout << argv[i] << (i<argc-1) ? ' ' : '\n';  
//*********************************************** 
// ********************************* 
  while (--argc > 0)  
  cout<<*++argv << (argc > 1) ? ' ' : '\n'; 
//*********************************************** 
return 0; 
} 

. 6.19.  echo 
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7.  

++ 
 –  

++. , -
, , -

, -
. . -

 – , -
.  –  

. , ‘z’  z,  
‘\n’ . 

 - , -
.  " "  static.  

. -
 \0, ,  

.  
 \; -

, , -
. 

, , , -
,  +, -, *, / , $ .  

,  
. -

,  ++  . -
, , . 

 
 

string.h 
 

 printf (  stdio.h) 
 printf . 

. 7.1 , . 
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#include <stdio.h> 
void main(){ 
   char   ch = 'h', *string = "computer"; 
   int    count = -9234; double fp = 251.7366; 
   wchar_t wch = L'w', *wstring = L"Unicode"; 
   /* Display integers. */ 
   printf( "Integer formats:\n" 
           "\tDecimal: %d  Justified: %.6d  Unsigned: %u\n", 
           count, count, count, count ); 
   printf( "Decimal %d as:\n\tHex: %Xh C hex: 0x%x Octal: %o\n", 
            count, count, count, count ); 
   /* Display in different radixes. */ 
   printf("Digits 10 equal:\n\tHex: %i Octal: %i Decimal: %i\n", 
            0x10, 010, 10 ); 
   /* Display characters. */ 
   printf("Characters in field:\n%10c%5hc%5C%5lc\n", ch, ch, wch, 

wch); 
   /* Display strings. */ 
   printf("Strings in field:\n%25s\n%25.4hs\n\t%S%25.3ls\n", 

   string, string, wstring, wstring); 
   /* Display real numbers. */ 
   printf( "Real numbers:\n\t%f %.2f %e %E\n", fp, fp, fp, fp ); 
   /* Display pointer. */ 
   printf( "\nAddress as:\t%p\n", &count); 
   /* Count characters printed. */ 
   printf( "\nDisplay to here:\n" ); 
   printf( "1234567890123456%n78901234567890\n", &count ); 
   printf( "\tNumber displayed: %d\n\n", count );} 

. 7.1.  printf 

Integer formats: 
   Decimal: -9234  Justified: -009234  Unsigned: 4294958062 
Decimal -9234 as: 
   Hex: FFFFDBEEh  C hex: 0xffffdbee  Octal: 37777755756 
Digits 10 equal: 
   Hex: 16  Octal: 8  Decimal: 10 
Characters in field: 
         h    h    w    w 
Strings in field: 
                 computer 
                     comp 
   Unicode                      Uni 
Real numbers: 
   251.736600  251.74  2.517366e+002  2.517366E+002 
Address as:   0012FFAC 
Display to here: 
123456789012345678901234567890 
   Number displayed: 16 

. 7.2.  printf 
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 strlen. -

. ( . 7.3.) 
#include <string.h> 
#include <stdio.h> 
int main(void){ 
   char *string = "Borland International"; 
   printf("%d\n",strlen(string)); 
   return 0;} 

. 7.3.  

 ( ) 
.   , , -

, ,  
,  

 ( . 7.4.). 
 
#include <string.h> 
#include <stdio.h> 
int main(void){ 
   char destination[25]; 
   char *blank = " ", *c = "C++", *turbo = "Turbo"; 
   strcat(destination,turbo); 
   strcat(destination,blank); 
   strcat(destination,c); 
   printf("%s\n",destination); //Turbo C++ 
   return 0;} 

. 7.4.  

.  
 ( . 7.5.) 

 
#include <string.h> 
#include <stdio.h> 
void main(){ 
   char string[80] = "This is the initial string!"; 
   char suffix[] = " extra text to add to the string..."; 
/*  19  suffix: */ 
   printf( "Before: %s\n", string ); 
   strncat( string, suffix, 19 ); 
   printf( "After:  %s\n", string );} 
 
Before: This is the initial string! 
After:  This is the initial string! extra text to add  

. 7.5.  
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  , , 

, ,  
. ( . 7.6.) 

 
#include <string.h> 
#include <stdio.h> 
 
int main(void) 
{ 
   char destination[25]; 
   char *blank = " ", *c = "C++", *turbo = "Turbo"; 
   strcpy(destination,turbo); 
   strcpy(destination,blank); 
   strcpy(destination,c); 
   printf("%s\n",destination); //C++ 
   return 0; 
} 

. 7.6.  

 

 
 « »  « » ?  

. ,  ‘Z’ –  
,  26- . -

,  
,  

 ( , 
). 

-
 

 – ASCII « » 
(American Standard Code for Information Interchange)  
EBCDIC « » 
(Extended Binary Code Decimal Interchange Code).  

-
, .  

++. , 
, , 

-
 ( . . 7.7.). 

 strcmp  1, , -1, 
,  0, . 
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#include <string.h> 
#include <stdio.h> 
 
int main(void) 
{ 
   char *buf1 = "aaa", *buf2 = "bbb", *buf3 = "ccc"; 
   int ptr; 
   ptr = strcmp(buf2,buf1); 
   if(ptr>0) 
      printf("buf2  buf1\n"); 
   else 
      printf("buf2  buf1\n"); 
   ptr = strcmp(buf2,buf3); 
   if(ptr>0) 
      printf("buf2  buf3\n"); 
   else 
      printf("buf2  buf3\n"); 
   return 0; 
} 
 

. 7.7.  

,  
 ( . 7.8.).  n . 

.  
 
#include <string.h> 
#include <stdio.h> 
 
int main(void) 
{ 
   char *buf1 = "aaabbb", *buf2 = "bbbccc", *buf3 = "ccc"; 
   int ptr; 
   ptr = strncmp(buf2,buf1,3); 
   if(ptr>0) 
      printf("buf2  buf1\n"); 
   else 
      printf("buf2  buf1\n"); 
   ptr = strncmp(buf2,buf3,3); 
   if(ptr>0) 
      printf("buf2  buf3\n"); 
   else 
      printf("buf2  buf3\n"); 
   return 0; 
} 
 

. 7.8.  
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8.  

 
, ,  

-
. 

,  
.  

 stdio.h. 
 

 
. -

 fopen  stdio.h 
FILE * fopen(char * filename, char * type); 

 fopen ,  filename  
 stream.  fopen -

, -
 stream .  type,  

 fopen, : 

  r - ; 

  w - ; 

   - ;  
,    ; 
  r+ -  ( ); 

  w+ - ; 

  a+ - ;  ( ,  
) . 

,  
 t  type (rt, w+t, .); -

,  
type  b (wb, a+b, .).  type  

 t  b,  _fmode. 
 _fmode  O_BINARY, -

, ,  _fmode  O_TEXT,  
.  O_...  

 fcntl.h. 
 fopen   

 stream.  (NULL). 



 70

 
. 8.1. ,  

 
 

#include <stdio.h> 
#include <conio.h> 
 
 void main(void) 
 { 
    FILE *stream; 
    char ch; 
    /*  */ 
    stream = fopen("proba.txt","r"); 
    do 
    { 
       /*  */ 
       ch = fgetc(stream); 
       /*  */ 
       putch(ch); 
    } while(ch!=EOF); 
    fclose(stream); 
} 

. 8.1.  

fgets  stream  s. 
 n-1  

, .  gets, fgets 
-

.  
. 8.2). 

 
#include <stdio.h> 
 
 void main() 
 { 
    FILE *stream; 
    char msg[20]; 
    /*  */ 
    stream = fopen("test.txt","r"); 
    /*  */ 
    fgets(msg,strlen(string)+1,stream); 
    /*  */ 
    printf("%s",msg); 
    fclose(stream); 
} 

. 8.2.  
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, -

 ( . 8.3.). 
 
 void main() 
 { 
    FILE *stream; 
    stream = fopen("test.txt","w+"); 
    char msg[] = " "; 
    int i=0; 
    while(msg[i]) 
    { 
       fputc(msg[i],stream); //  stream 
       i++; 
    } 
    fclose(stream); 
} 

. 8.3.  

 fputs , -
 stream. -

. 
 
 void main() 
 { 
    FILE *stream; 
    stream = fopen("test.txt","w+"); 
    char msg[] = " "; 
    fputs(msg,stream); //  stream 
    fclose(stream); 
} 

. 8.4.  

 
 

int fseek(FILE * stream, long offset, int fromwhere); 
 fseek , -
 stream, ,  

offset ,  fromwhere. 
 fromwhere  0, 1  2,  

 (  
stdio.h), : 
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 5  

 fromwhere  fseek 

  frowmwhere 
SEEK_SET (0)  
SEEK_CUR (1)  
SEEK_END (2)   (EOF) 

 
 fseek  

. 8.5.). 
 

#include <stdio.h> 
 
 void main(void) { 
    FILE *stream; 
    char string[] = " "; 
    char msg[20]; 
    /*  */ 
    stream = fopen("proba.txt","w+"); 
    /*  */ 
    fputs(string,stream); 
    /*  */ 
    fseek(stream,0,SEEK_SET); 
    /*  */ 
    fgets(msg,strlen(string)+1,stream); 
    /*  */ 
    printf("%s",msg); 
    fclose(stream); 
} 

. 8.5. ,  fseek 

 
.  

 fclose,  
 ( . . 8.1, 8.2, 8.3, 8.4  8.5). 

 

9.  

9.1.  

 – , , ++. -
 – , -

.  
, ,  

. -
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,  #include, #define  
. -

, . ,  
, .  

,  
.  

++. , -
 new .  

, , , 
 –  

.  
 

, . -
, . .  

 ,  
.  

++ -
.  – -

, .  
 – -

. -
, , -

, .  
 « » , -

.  

  
++ , -

,  
. .  

, , .  
, . , -

. , -
,  ( . 9.1.) 

 
double sqrt(double x);  //  sqrt 
long fact(long x);  //  fact   
 //  PrintBookAnnotation 
void PrintBookAnnotation(const Book& book);   
 

. 9.1.  
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 – , -
. ,  ( . 9.2.). 

, . -
 fact,  

.  fact  
, . -

.  
 
long fact(long x) 
{ 
     if (x == 1) 
          return 1; 
     else 
          return x * fact(x - 1); 
}  

. 9.2.  

,  
, .  

 
//  main.cpp 
long fact(long); //  
int main(){ 
     int x10 = fact(10); } //    
//  main.cpp 
 
//  fact.cpp 
long fact(long x) //   
{ 
     if (x == 1) 
          return 1; 
     else 
          return x * fact(x - 1);} 
//  fact.cpp   

. 9.3. ,  

.  
,  

. 
, .  

-
. , ,  

.  
. 
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++ . -

-
 #include.  

#include "function.h" 
   #include  func-

tion.h , . -
 – 

.  function.h .  
 

, , .  
, ++  

 –  .  
, ,  – -

.  
. -

 ".h" ( ,  Unix, ".hh"  ".H").  
 –  ".cpp" (  ".cc" 

 ".C").  
, .  

 #include.  function.h  
. 9.4. 

 
#ifndef __FUNCTION_H__ 
#define __FUNCTION_H__ 
//  
#include <string.h>    
int f1(int); 
void f2(char*, char*); 
#endif  

. 9.4.  function.h 

 
.  #ifndef -

,  #endif.  – 
, , -

. ,  
__FUNCTION_H__ . ,  
#ifndef  #endif .  

 #define,  
 __FUNCTION_H__ .  
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, -
.  

:  
#include <string.h>  

9.2.   

++ , -
 #: #include, #define, #undef, #ifdef, #else, #if, 

#pragma.  .  
, -

.  #, -
.  

  
 #define  

#define   
. , ,  

. , :  
#define NAME "database" 
Connect(NAME);  

  
Connect("database");  

, .   
#define XYZ  

 XYZ  – .  
 #define  

#define  (  )   
 –   

#define max(X, Y) ((X > Y) ? X : Y)  
 max(5, a)   

 ((5 > a) ? 5 : a)  
 ( ,  

) ++ .  
, . ++ 

.  
, -

. -
. , -

, .  
 #undef , -

.  
, , 

.  
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, : __FILE__  __LINE__.  
 __FILE__ ,  

.  __LINE__ – . -
.  

  
, ,  

 ( . 9.5.). 
 
#if LEVEL > 3 

1 
#elif LEVEL > 1 

2 
#else 

3 
#endif 
 

. 9.5.  

,  LEVEL – , -
 #if  #elif  

.  
#endif.  

 #if  if. -
, ,  – , -

, , , -
.  

 #elif  ( ), -
 #else .  

 #ifdef – . -
, . -

,  #ifndef , .  

  
 #pragma  

. , ,  
. -

 #pragma .  
 #error . -

,  #error -
,  unix  ( . 9.6). 
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#ifndef unix 
#error "  Unix!" 
#endif  

. 9.6.  #error 

 #line ,  
 __LINE__  __FILE__.  

,  ##, -
,  A ## B.  

 

10.  

10.1.  

 – , -
. . 10.1 : 

 
struct Time 
{ 
 int hour; 
 int minute; 
 int second; 
}; 

. 10.1.  Time 

 struct . Time –  
, ) . -

.  – 
Time. ,  – -

. -
, -

.  
. 

 Time  int – hour, minute, 
second. , -

.  
. ,  Time  

 Time. -
 Time. , , -

,  . 
 

; ,  
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. ,  
.  

Time timeObject, timeArray[10], *timePtr; 
 timeObject  Time, timeArray – -

 Time,  timePtr –  Time. 

 
 

 – (.) -
(->).  ( ) -

. ,  
 hour  timeObject  

cout << timeObject.hour; 
,  (-)   (>), -

,  ( ) 
. ,  timePtr -

 Time  
timeObject  timePtr. ,  
hour  timeObject  timePtr,  

 
cout << timePtr->hour; 

 timePtr->hour  
(*timePtr).hour; 

 hour  
. ,  

,  (*). 
 

 ( . 10.2.) 
 
struct { 
     double x; 
     double y; 
} coord;  

. 10.2.  

 coord  coord.x  
coord.y.  

 
. 10.3 -

 Time c : hour, minute  second.  
 Time,  dTime, -

-
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.  24-  12-  
.  

Time. , -
, ,  

 const  Time -
 

 
#include <iostream.h> 
 
struct Time  
{ 

int hour; 
int minute; 
int second;  

}; 
 
void print24Hours(const Time &t) 
{ 

cout << (t.hour <10 ? "0" : "") << t.hour << ":" << (t.minute 
< 10 ? "0" : "") << t.minute << ":" << (t.second <10 ? "0" : 
"") << t.second; 

} 
 
void print12Hours(const Time &t)  
{ 

cout << ((t.hour ==0 || t.hour == 12) ? 12 : t.hour %12) << 
":" << (t.minute < 10 ? "0" : "") << t.minute << ":" << 
(t.second <10 ? "0" : "") << t.second << (t.hour < 12 ? " am" 
: " pm"); 

} 
 
int main() 
{ 
 Time dTime; 
 cout << "Enter the time:" << endl; 
 cin >> dTime.hour >> dTime.minute >> dTime.second; 
 cout << "Time is "; 
 print24Hours(dTime); 
 cout << endl; 
 cout << "that is the same "; 
 print12Hours(dTime); 
 cout << endl; 
 return 0; 
} 

. 10.3.  

-
.  

, -
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. , ,  
. -

, . -
, ,  

. 
, .  

, -
.  

, . 

10.2.  

. 
 

. .  
 –  

 -  (char),  8 .  
, ,  

, , .  
 

, , -
.  .  

. 10.4 .  
 
struct TimeAndDate 
{ 
unsigned hours    :5; //  0  24  
unsigned mins     :6; //  0  60 
unsigned secs     :6; //  0  60 
unsigned weekDay  :3; //  
unsigned monthDay :6; //  1  31 
unsigned month    :5; //  1  12 
unsigned year     :8; //  0  100   
};   

. 10.4. ,  

 TimeAndDate  39 , . 8  
 — 8 ). -
 char,  7 .  
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10.3.  

 ( . 10.5). -
, -

 struct  union:  
 
union number { 
     short sx; 
     long lx; 
     double dx; 
};  

. 10.5.  

,  
. ,  

.  
,  

, , . ,  
,  " " , .  

, . , -
. 10.6:  

 
struct Value { 
  enum NumberType { ShortType, LongType,doubleType }; 
  NumberType type;   
  short sx;      //  type  ShortType 
  long lx;       //  type  LongType 
  double dx;     //  type  DoubleType 
};   

. 10.6.  

 type , -
 – . . 10.7  
 

 
Value shortVal; 
shortVal.type = Value::ShortType; 
shortVal.sx = 15;  

. 10.7.  

 sx, lx  dx, -
. , -

 ( . . 10.8.). 
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#include <iostream.h> 
 
struct Value  
{ 
     enum NumberType { ShortType, LongType, DoubleType }; 
     NumberType type; 
     union number  

{   
          short sx;      //  type  ShortType 
          long lx;       //  type  LongType 
          double dx;     //  type  DoubleType 
     } val; 
};     
 
main() 
{ 
 Value shortVal; 
 shortVal.type = Value::ShortType; 
 shortVal.val.sx= 127000000; 
 cout<<shortVal.type<<endl; 
 cout<<shortVal.val.sx<<endl; 
 return 0; 
} 

. 10.8.  

 

. 10.9.  
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-
 (  dx). -

. , -
. . 10.9  

. ,  
 1000.  

.  

10.4.  

 - , -
,  

. -
, -

. 
, 
-

 (  
). 

 ( -
)  ( -

).  
. -

 ( ). -
-

, . 
, , 

. 10.10. 

 

. 10.10.  

, -
.  

-
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,  
. 

 
, . 

-
, . 

, -
, . 10.11:  

 
struct TNode { 
   int value; 
   TNode* pnext; 
}; 

. 10.11.  

 pnext - ,  value -  
. 

 
add2list(). . 10.12.  

 
void add2list(TNode **pphead, int val)  
{ 
   TNode **pp = pphead, *pnew; 
   while(*pp)  
   { 
      if(val < (*pp)->value) 
         break; 
      else  
         pp = &((*pp)->pnext); 
   } 
   pnew = new TNode;  
  pnew->value = val; 
  pnew->pnext = *pp; 
   *pp = pnew; 
} 

. 10.12.  

 pphead -  ( .  
), val - , .  

,  
. , 

, ,  
, . 

 print(). -
. 10.13. 
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void print(TNode *phead)  
{ 
   TNode* p = phead; 
   while(p)  
   { 
      cout << p->value << ' '; 
      p = p->pnext; 
   } 
   cout << endl; 
} 
 

. 10.13.  

,  
. 

,  
. 10.14.  
 
void deleteList(TNode *phead)  
{ 
   if(phead)  
   { 
      deleteList(phead->pnext); 
      if(phead) 
         delete phead; 
   } 
} 
 

. 10.14.  

-
 ( . 10.15). 

 
 
int main() 
{ 
   TNode *phead = 0; 
   srand(time(0)); 
   for(int i = 0; i < 10; ++i) 
      add2list(&phead, rand() % 100); 
   cout << "Elements of the list:" << endl; 
   print(phead); 
   deleteList(phead); 
   return 0; 
} 
 

. 10.15.  
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.  

 –  
LIFO (last in first out –  – ). -

: -
, . -

, , -
. ,  

, , . 
-

. , , -
, ,  

, . -
, , , -

, .  
, -

. 
. -

, , -
; .  

, -
 LIFO ,  

.  
, . 

  
. -

: -
, . -

, . -
 FIFO (first in first out – -

). 
. 

,  
.  

.  
, . -

. 
 

. ,  
-

.  ( . , -
) ,  
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,  
. 

 
, -

.  
. . -

. ,  
. .  

.  
, -

. , -
,  ( -

). -
. , ,  

, . 
 

11.  

11.1.  

 – .  
, . -

. 
-

,  ( )  
 ( ). , -

, ++  
class. 

 
, , -

. . 
, -

 ( . . 11.1). 
 Time  class.  

 ({ }).  
.  Time  

 hour, minute  second. 
 public: ( )  private: (  )  -

. -
,  public: (  

), -
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 Time. -
,  

private: ( ),  
.  

 (:)  
.  

 
class Time {  
public:  

Time () ; 
void setTime (int, int, int);  
void print24Hours();  
void print12Hours();  

private: 
int hour;   // 0-23 
int minute; // 0 -59 
int second; // 0-59 

 }; 
 

. 11.1.  Time 

 
 public:   : 

Time, setTime, Print24Hours  print12Hours.   – -
 .  

  ( . ,  
) . 

,  
.  .  — -

, -
. -

. ;  
, .  

. 
 private: -

. , -
. ,  

, -
.  

 private,  —  public.  
 private  public,  

. 
, -

, , ,  11.2.  
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Time sunset,  //     Time 
arrayOfTimes[5], //       Time 
*pointerToTime,  //         Time 
&dTime = sunset; //       Time 

. 11.2.  Time  

. -
, , -

, ,  int.  
. ,  C++  

. 
. 11.3 – 11.6  Time.  

 Time,  t. -
,  Time,  

 pri-
vate.  24-  12- , 

, . 
 setTime , 

.  setTime 
, -

. 
 
//time1.h*********************************************** 
 
#ifndef TIME1_H 
#define TIME1_H 
 
//         ( )   Time 
class  Time{ 
public: 
Time(); //   
void setTime(int, int, int);   // ,        
void print24Hours();   //  24-  
void print12Hours() ;   //  12-  
private: 
int hour;  //0-23 
int minute;  //0-59 
int second;  //0-59 
}; 
 
#endif 
//********************************************************** 

. 11.3.  Time 
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//time1.cpp    ************************************************* 
#include “time1.h” 
#include <iostream.h> 
//  Time  
// .  
//   
Time::Time() 
{ 

hour = minute = second =0;  
} 
 
//  Time  24-  
// .  
//   
void Time::setTime(int h, int m, int s) { 

hour = (h >= 0 && h < 24) ? h : 0;  
minute = (m >= 0 && m < 60) ? m : 0;  
second = (s >= 0 && s < 60) ? s : 0; } 

 
//  24-  
void Time:: print24Hours ( ) { 

cout << (hour < 10 ? "0" :"") << hour« ":" 
<< (minute < 10 ? "0": "") << minute << ":" << (second < 10 ? 
"0" : "") << second<<endl; } 

 
//  12-  
void Time:: print12Hours() { 

cout << ( (hour ==0|| hour ==12) ? 12 : hour % 12) << ":"  
<< (minute < 10 ? "0": "") << minute << ":" << (second < 10 ? 
"0" : "") <<  
second << (hour < 12 ? " AM" : " PM")<<endl; } 

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

. 11.4.  Time 

, -
.  ( , -

), -
.  

. 
. 11.5  Time -

,  0, , ( .  24-  
,  12 am). , -

.  
 Time,  

 Time, -
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 setTime. , -

, -
, , -

, . 
 
//my.cpp   ************************************************** 
//    Time 
#include “time1.h” 
#include <iostream.h> 
main () 
( 

Time t;     //  t  Time 
cout<<"  24  "; 
t.print24Hours(); 
cout <<"  12 "; 
t.print12Hours() ; 
t.setTime(13, 27, 6); 
cout << endl << "24  SetTime "; 
t.print24Hours(); 
cout << endl << "12-  setTime 

 "; 
t.print12Hours() ; 
t.setTime(99, 99, 99); //  
cout <<" : "<< endl; 
cout<< "24 : ";  
t.print24Hours (); 
cout << "12   :   "; 
t.print12Hours (); 
cout << endl;  
return 0; 
} 

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

. 11.5.  Time 

Output: 
//  ****************************************** 

 24  00:00:00  
 12     12:00:00 AM 

 
24     setTime   13:27:06  
12     setTime  1:27:06  
 

    :  
24   :   00:00:00  
12   :   12 : 00 : 00 AM 
//********************************************************* 

. 11.6. – . 11.3 – 11.5 
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, .  

-
. 

, , -
 (~),  .  

» , 
,   , -

.  
-

.  
. ,  

 
. 

-
 ( . . 11.4),  -

 (::).  
,  

 « » , -
. 

, , , 
,  

 , .  
,  

.  
,  print24Hours  print12Hours 

. , -
,  

 Time, .  
,  

.  
,  

. 

11.2.  

, ,  
public. ,  

.   
 . 

,  ( -
) ,  

 . -
, . -
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. , -
, . -

.  
 

. 
,  Time, -

. ++ -
,  

.  

 
 ( , -

)  ( , )  
. , ,  

. 
 
 

.  
, ,  -

. 
, ,  

. ,  
, -

. -
-

.  
 ( . 11.7) 

 
float value = 1.2345; 
 
void main() 
{ 
 int value = 7; 
 cout <<”local: “ << value << endl;   ////  7 
 cout << “global: ” << ::value << endl; ///// 1,2345 
 return 0; 
} 

. 11.7.  

, ,  
, . -

 (.)  
.  

(->) . 



 95

. 11.8 ,  Count,  
  int  

print(),  
. -

 Count — counter, counterRef (  Count)  
counterPtr (  Count).  counterRef 

,  counter,  counterPtr , 
 counter. ,   

,  
. ,  

 (private), . 
 
#include <iostream.h> 
//  Count  
class Count {  
public: 
int   x; 
void print () { cout  << x << endl;} 
}; 
main   (   ) 
{ 
Count counter,   //  counter 
*counterPtr = &counter,   //  counter  
&counterRef = counter;    //  counter 
cout<<"  7 :"; 
counter.x = 7; //  7  
counter.print (); //  
cout  << "  8 : ";  
counterRef.x = 8;       //  8  
counterRef.print ();    //  
cout << "  10 :";  
counterPtr->x = 10;      //  10   
counterPtr->print();     //   
return 0; 
} 

. 11.8  

 
 public  private  

 
 ( . . 11.9).  – private 

). , , 
-

. 
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-
 ( ) . -

.  
,  

 ( ), . 
 .  

, .  
 

. . 
-

. 
 
Time t; 
t.hour = 7;              //  ‘Time :: hour’  
cout << “Minute is: “ << t.minute; //  ‘Time :: minute’  

. 11.9.  

, , ,  
.  

.  
 

 
. ,  
. ,  

. , -
. , -

, , -
, ,  

, -
. 

 
,  . -

, ,  
 « » (get).  

,  « » (set). 
 Time  setTime) 

 
 – . 

,  IsEmpty -
 – , , -

, , .  
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IsEmpty , -
. 

-
. -

. 
. -

, -
. -

. 

12.  

 – , -
 this. 

 
 

.  –  
, . , -

 ( -
).  

.  
, , -

. -
. -

, . 
, -

 . -
. 

.  
 Time -

: 
Time(int = 0, int = 0, int = 0);  //   

//  
: 

 
Time::Time(int hr, int min, int sec) 
{  

setTime(hr, min, sec);  
} 

. 12.1.  Time 
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.  set-

Time , -
, , ,  hour  

 0  23,  minute  second –  0  
59. 

 Time  
: 

Time t1, t2(2), t3(21,34), t4(12,25,42), 
t5(27,74,99); 

, -
. -

, , -
. 

 
 — . -

,  (~). -
,  

,  
. 

 — , 
, -

.  
— ,  

, , -
. 

 
.  — -

. 
. 

, . -
,  

 ( , ). 

 
. -

, , -
, -

, . -
, .  

. 
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, , 
,  (  main) -

. , -
 main. 

,  
, . -

,  
. , ). -

 
. 

, 
,  

. ,  
main. 

. 12.2 – 12.4 ,  
 CreateAndDestroy 

.  first -
. ,  

, , 
, . 

// CREATE.H 
//  CreateAndDestroy 
//  CREATE.CPP. 
 
#ifndef CREATE_H  
#define CREATE H 
 
class CreateAndDestroy  
{ 
public: 

CreateAndDestroy (int);        //  
~CreateAndDestroy ();          //  

private: 
 int data; 
}; 
 
#endif 

. 12.2.  CreateAndDestroy 

 main .  second  fourth -
,  third — -

. -
, , . 

 fourth  second -
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,  main.  third — ,  
.  third  

 first, . 
 

// CREATE.CPP 
//  CreateAndDestroy 
#include  <iostream.h> 
#include  "create.h" 
 
CreateAndDestroy::CreateAndDestroy(int value){ 
 data = value; 
 cout << "  " << data << " ";} 
 
CreateAndDestroy::~CreateAndDestroy(){ 
 cout << "  " << data « "  " << endl;} 

. 12.3.  CreateAndDestroy 

 
//  EXAMPLE.CPP 
// ,  
// . 
#include <iostream.h> 
#include  "create.h" 
void create(void);                            //  
CreateAndDestroy first(1);             //  
main ( ){ 
 cout << (  main)" << endl; 
 CreateAndDestroy second(2);         //  
 cout << " (  main) " << endl; 
 static CreateAndDestroy third(3);  //  
 cout << " (  main) " << endl; 
 create ();            //  
 CreateAndDestroy fourth(4);         //  
 cout << " (  main)" << endl; 
  return 0;} 
 
//  
void create (void) { 
 CreateAndDestroy fifth (5); 
 cout << " (  create) " << endl; 
 static CreateAndDestroy sixth (6); 
 cout << " (  create) " << endl; 
 CreateAndDestroy seventh (7); 
 cout << " (  create) " << endl;} 
 

. 12.4. –  CreateAndDestroy 
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 create  —  
 fifth  seventh  sixth. -

 seventh  fifth  
 create.  sixth — , -

.  sixth -
 third  first , . 

 
Output: 

 1  (  main)  
 2  (  main)  
 3  (  main)  
 5  (  create)  
 6  (  create)  
 1  (  create)  
 7   
 5   
 4  (  main)  
 4   
 2   
 6   
 3   
 1   

. 12.5. . 12.2-12.4 

 this 
 
#include <stdio.h> 
 
class Test 
{ 
public: 
 Test(int = 0); 
 void print () const; 
private: 
 int x; 
}; 
 
Test::Test(int a){ x =a;} 
 
void Test::print() const{ 
 printf("x = %d\nthis-> x= %d\n(*this).x = %d\n", x, this-

>x, (*this).x);} 
 
int main(){ 
 Test a(12); 
 a.print(); 
 return 0;} 

. 12.6.  this 
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 – -
 this.  

.  this  
. . 12.6.).  

 this. 

13.  

13.1.  

-
.  ,  –  
. . 13.1). , -

, -
. ,  

 , , -
,  ,  

. 
 
class Date{ 
public: 
 Date(int = 1, int = 1, int = 1900); 
……………………… 
private: 
 int day; 
 int month; 
 int year;}; 
 
Date :: Date(int d, int m, int y) 
{ // } 
 
class Employee{ 
public: 
 Employee(char *, char *, int, int, int, int, int, int); 
private: 
 char lastName[25]; 
 char firstName[25]; 
 Date birthDate; 
 Date hireDate;}; 
 
Employee ::Employee(char * fname, char *lname, int bday, int 

bmonth, int byear, int hday, int hmonth, 
int hyear): birthDate(bday, bmonth, byear), 
hireDate(hday, hmonth, hyear) 

{// } 

. 13.1.  
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 Employee  lastName, 
firstNam , birthDate, hireDate.  birthDate   hireDate 

 Date, -
 day, month   year. 

 Employee .  
 . -

,  Employee -
. -

. 
-

. ,  
.  

,  
. 

13.2. .  

  
,    private  

protected .   
(friend) . 

 (friend) , -
  friend ( . . 13.3).  

 Two  One,  
  
friend Two 

 One ( . 13.2). 
 
class One { 

friend Two; 
....... 

}; 
 
class Two { 
...... 
}; 

. 13.2.  

: 
1. , . -

, ,  – . 
2. , .  

, ,  
. 
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3. , .  
,  – ,  

– .  
4. , .  

. 
 
#include <stdio.h> 
class Count 
{ 
 friend void setX(Count &, int); 
public: 
 Count() {x= 0;} 
 void print() const {printf("%d\n", x);} 
private: 
 int x;}; 
void setX(Count &c, int val) 
{ 
 c.x = val; 
} 
 
void cannotSetX(Count &c, int val) 
{ 
 c.x = val;  // cannot access private member declared in class 'Count' 
} 
 
int main() 
{ 
 Count object; 
 printf ("object.x after creation: "); 
 object.print(); 
 printf ("object.x after SetX: "); 
 setX(object, 10); 
 object.print(); 
 return 0; 
} 

. 13.3.  

14. .  
 

14.1.  

 
-

 const. , -
.  

. -
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,  const –  
 ( . 14.1).  –  

. -
. 

: 
,  - .  

,  
 const . 

 
#include <iostream.h> 
 
class My 
{ 
public: 
 My(int a=0){my = a;} 
 int Get_My() const{return my;} 

int Get_My(){return my;} 
 void Set_My(int a) {my =a;} 
private: 
 int my; 
}; 
 
int main() 
{ 
 My a(5); 
 cout << a.Get_My()<<endl; 
 a.Set_My(12); 

cout << a.Get_My()<<endl;//  
//  const 

 const My b(11); 
cout << b.Get_My()<<endl;//  

//  const 
//b.Set_My(12);   

//  
 return 0; 
} 

. 14.1.  

 

 
 

. 
. -

 -
. -

,  – . 
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, -
. ,  

 
, . 

,  
, .  

. 14.2 ,  
. 

 
#include <iostream.h> 
 
 
class A 
{ 
 
public: 
 A(int d =0, int s = 10):SIZE2(s) 

{ 
b = d; 
for (int i = 0; i < SIZE; i++) 
arr1[i] = i+1; 

}  
void print()const 
{ 

for (int i = 0; i < SIZE; i++) 
cout<<arr1[i]<<endl; 
cout << endl;  
cout<< b<<endl; 

} 
 

private: 
 const int SIZE2; 
 int b; 
 int arr[SIZE]; 
 enum t {SIZE=10}; 
}; 
 
 
int main() 
{ 
 A a(5); 
 A *b = &a; 
 const A d(3,6); 
 b->print(); 
 d.print(); 
 return 0; 
} 
 

. 14.2.  
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.  

-
 ( , ). ,  

. -
,  this 

. 14.3). 
 
 
#include <iostream.h> 
 
class My 
{ 
public: 
 My(int a=0){my=a;} 
 int Get_My() const  

{ 
return my; 

} 
 My* Set_My(int a) const  

{ 
My *This = (My *)this;  
This->my = a; 
return This; 

} 
private: 
 int my; 
}; 
 
 
int main() 
{ 
 const My b(11); 
 cout << b.Get_My()<<endl; 
 b.Set_My(12); 
 cout << b.Set_My(45)->Get_My()<<endl; 
 return 0; 
} 
 

. 14.3.  

. 14.3 : 
out << b.Set_My(45)->Get_My()<<endl; 

 Set_My(45)  b, -
. -

 ->,  
 Get_My()  b. 
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14.2.  

-
.  

 
. -

,  « ». -
 static. 

 
#include <stdio.h> 
 
class Test{ 
public: 
 Test(int a) 

{ 
t=a; 
printf("Constructor Test %d\n", this->t); 
++count; 

} 
 ~Test() 

{ printf("Destructor Test %d\n", t); 
  --count;} 
//static int get_Count() const {return count;}  
//  

 //int get_Count(){return count;}  
//  

 //static int get_Count(){return this->count;}  
//  this 

 static int get_Count() {return count;} 
private: 
 int t; static int count; 
}; 
 
int Test::count = 0; //  
 
int main() 
{ 
 printf("Before: %d\n", Test::get_Count()); 
 Test *a = new Test(1); 
 Test *b = new Test(2); 
 printf("Have objects: %d\n", a->get_Count()); 
 printf("Have objects: %d\n", b->get_Count()); 
 delete a; delete b; 
 printf("After: %d\n", Test::get_Count()); 
 return 0; 
} 
 

. 14.4.  
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Output: 
 
Before: 0 
Constructor Test 1 
Constructor Test 2 
Have objects: 2 
Have objects: 2 
Destructor Test 1 
Destructor Test 2 
After: 0 
 

. 14.5. . 14.4 

,   
. ,  

.   
 .  

 
, .  

 
.  

,  
.  

 ( . 
. 14.4). 

 static,   
. -

 
this, -

. 
 const. 

 

15.  

 
 

. .  
,  – . 

,  – 
.  - -

, , . 



 110

 

. 15.1. ,  

 – -
, -

-
.  

. -
, . 15.1. 
, ,  , -

, - . , ,  , 
, - .  

 /  ( ) /  ( -
). , -

, . -
, -

, . ,  
 – .  – . 

-
 protected. -

, . 

 
++ , .  

 public, 
protected  private . -

-
. , -

-
 public . 

 
 ( . . 6). 
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protected 
  
 

private 
  

 

public public  
 

protected  
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, ,  
.  

,  
.  

 
. . 

-
. 

 
: 

1.  
. 

2. -
. 

3. -
.  

,  
, . 

4. -
. 

: , ,  
, ,  ( . 15.2 –15.6). 

class Point { 
public: 
 Point(float a =0, float b =0) {SetPoint(a,b);} 
 void SetPoint (float a, float b) {x = a; y = b;} 
 float getX() {return x;}  
 float getY() {return y;} 
 void print() {printf("[%.2f, %.2f]\n",x, y);} 
protected:  float x, y;}; 

. 15.2.  Point 

class Circle : public Point { 
public: 

Circle(float r = 0, float x = 0, float y = 0) : 
Point(x,y) {radius = r;} 

 void setRadius(float r) {radius = r;} 
 float getRadius() {return radius;} 
 float area() {return 3.14159*radius*radius;} 

void print() {printf("Center = [%.2f, %.2f]; Radius = 
%.2f\n",x, y, radius);} 

protected: 
 float radius;}; 

. 15.3.  Circle 
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class Cylinder : public Circle  
{ 
public: 

Cylinder(float h=0, float r= 0, float x= 0, float y= 0): 
Circle(r,x,y) {height = h;} 

 void setHeight(float h){height = h;} 
 float getHeight() {return height;} 

float area()  
{return 2* Circle::area() + 2*3.14159*radius*height;} 

 float volume() {return Circle::area()*height;} 
void print() {printf("Center = [%.2f, %.2f]; Radius = 

%.2f; Height = %.2f\n", x, y, radius, height);} 
protected:   

float height; 
}; 

. 15.4.  Cylinder 

int main() 
{ 
 Cylinder cyl(5.7, 2.5, 1.2, 2.3); 
 cyl.setHeight(10); 
 cyl.setRadius(5); 
 cyl.SetPoint(2,2); 
 printf("New:\n"); 
 cyl.print(); 
 Point &pRef = cyl; 
 printf("As Point:\n");  
 pRef.print(); 
 Point p(1,1); 
 Point *a = &cyl; //     

//Cylinder &aRef = p; cannot convert from 'class Point' to 'class 
//Cylinder &' 

 return 0; 
} 

. 15.5. : Point – Circle - Cylinder 

Output: 
Constructor Point 
Constructor Circle 
Constructor Cylinder 
New: 
Center = [2.00, 2.00]; Radius = 5.00; Height = 10.00 
As Point: 
[2.00, 2.00] 
Destructor Cylinder 
Destructor Circle 
Destructor Point 

. 15.6.  
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16.  

16.1.  

.  
 . -

,  
 ( . 16.1). 

 
class Base1{ 
public: 
 Base1(int x) {value = x;} 
 int getData() {return value;} 
protected: 
 int value;}; 
 
class Base2{ 
public: 
 Base2(char c) {letter = c;} 
 char getData() {return letter;} 
protected: 
 char letter;}; 
 
class Child : public Base1, public Base2{ 
public: 
 Child (int i, char c, float f) : Base1(i), Base2(c) 

{real = f;} 
 float getReal() {return real;} 
 void print() {printf("Integer: %d\nSymbol: %c\nReal: 

%.2f\n", value, letter, real);} 
private: 
 float real;}; 
 
int main(){ 
 Base1 b1(10), *base1Ptr; 
 Base2 b2('S'), *base2Ptr; 
 Child ch(7, 'D', 3.5); 
 printf("Object b1 contains integer %d\n", b1.getData()); 
 printf("Object b2 contains integer %c\n", b2.getData()); 
 printf("Object ch contains:\n");  ch.print(); 
 printf("Elements ch:\n"); 
 printf("Integer:  %d\nSymbol:   %c\nReal:     %.2f\n",  
 ch.Base1::getData(), ch.Base2::getData(), ch.getReal()); 
 base1Ptr = &ch; 
 printf("Result base1Ptr->getData() %d\n",  

base1Ptr->getData()); 
 base2Ptr = &ch; 
 printf("Result base2Ptr->getData() %c\n",  

base2Ptr->getData()); 
 return 0;} 

. 16.1.  
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Output 
Object b1 contains integer 10 
Object b2 contains integer S 
Object ch contains: 
Integer:  7 
Symbol:   D 
Real:     3.50 
Elements ch: 
Integer:  7 
Symbol:   D 
Real:     3.50 
Result base1Ptr->getData() 7 
Result base2Ptr->getData() D 

. 16.2.  

-
.  

 
.  

, -
. 

16.2.  

 
. -

 . ,  A 
,  

 D  ( . . 16.3). 
-

,  
.  

, -
,  

. -
, -

.  
, -

, -
. 

, , -
-

, . , 
-

.  
 — -
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,  
. 

 
class A{ 
 int a; 
public: 
 A(int aa=8) 

{a=aa;cout<<"Constructor A:"<<'\t'<<a<<endl;}}; 
 
class B:virtual public A{ 
 int b; 
public: 
 B(int bb=6, int aa=18):A(aa) 

{b=bb;cout<<"Constructor B:"<<'\t'<<b<<endl;}}; 
 
class C:virtual public A{ 
 int c; 
public: 
 C(int cc=3, int aa=14):A(aa) 

{c=cc;cout<<"Constructor C:"<<'\t'<<c<<endl;}}; 
 
class D:public C, public B{ 
 int d; 
public: 
 D(int f=4, int b=16, int c=12,int a=67):B(b, a), C(c,a) 

{d=f;cout<<"Constructor D:"<<'\t'<<d<<endl;}}; 
 
int main() 
{ 
 D asd; 
 return 0; 
} 

. 16.3. « »  

 

16.3.   
++  

-
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1.  
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2. -
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3. -

; 
4. . 
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17.  

 
,  

.  
++. , -

. ++ ,  
, -

, -
. 

,  
,  

operator,  ( . 
. 17.1.). 

, -
, .   (=)  

 (&) -
, . 

, : 
.   .*   ::   ?:   sizeof  

: 
1. ; 
2. ; 
3. , ,  

,  - ); 
4. ; 
5.  

. -
, . 

, . 
, . -

 (), [], ->  =  
. 

, -
 ( )  ( -
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,  

, -
, -

. 
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#include <iostream.h> 
 
class Arr 
{ 
 friend ostream & operator << (ostream &, const Arr &); 
 friend istream & operator >> (istream &, Arr &); 
public: 
 Arr() 

{for (int i=0; i<SIZE; i++) 
arr[i]=i+1; 

  cout<<"Constructor Arr"<<endl;} 
 Arr operator++() 

{for (int i=0; i<SIZE; i++)arr[i]++; 
 return *this;} 

 Arr operator++(int) 
 {Arr temp = *this;  

for (int i=0; i<SIZE; i++)arr[i]++; 
return temp;} 

 Arr& operator+=(const Arr & a) 
 {for (int i=0; i<SIZE; i++) 

arr[i]+=a.arr[i]; 
  return *this;} 

 Arr operator+(const Arr & a) 
 {Arr temp = *this;  

for (int i=0; i<SIZE; i++) 
temp.arr[i]+=a.arr[i]; 

return temp;} 
 Arr operator+(const int a) 
 {Arr temp = *this;  

for (int i=0; i<SIZE; i++) 
temp.arr[i]+=a; 

 return temp;} 
 Arr operator~() 

{for (int i=0; i<SIZE; i++) 
arr[i]*=(-1); 

  return *this;} 
protected: 
 enum {SIZE=10}; 
 int arr[SIZE];}; 
 
ostream & operator << (ostream & s, const Arr & a){ 
 for(int i=0; i<10; i++) 
  s<<a.arr[i]<<endl; 
 return s;} 
 
istream & operator >> (istream & is, Arr & a){ 
 for(int i=0; i<10; i++) 
  is>>a.arr[i]; 
 return is;} 

. 17.1.  
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int main(){ 
 Arr b,c; 
 int d =100; 
 cout<< c++; 
 cout <<++c; 
 cout<<c+b<<endl; 
 cout <<c<<b<<endl; 
 c+=b; 
 cout <<c<<b<<endl; 
 cout<< c+d<<endl; 
 cout <<c<<endl; 
 cin>> c; 
 cout <<c<<endl; 
 cout <<(~c)<<endl; 
 return 0;} 

. 17.2. –  Arr  17.1 

 
 

. 
 
class A 
{ 
 int a; 
public: 
 A(int b = 0){a=b;} 
 int getA(){return a;} 
 //  
 A operator++() 

{++a; 
return *this;} 

 //  
 A operator++(int) 

{A temp = *this; 
++a; 
return temp;} 

}; 
 
int main(){ 
 A a; 
 cout << a.getA()<<endl; 
 cout << (++a).getA()<<endl; 
 cout << (a++).getA()<<endl; 
 cout << a.getA()<<endl; 
 return 0;} 
 

. 17.3.  
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-
,  

.  
,  ++  

. 
,  
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,  int. , 
 operator++,  

,  operator++, 
 ( . . 17.3.). 

-
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18.  

18.1.  

,  (Circle),  (Trian-
gle),  (Rectangle),  (Square) . -

 (Shape). -
-

.  draw, 
.  

, ,    
 Shape. 

 
draw  Shape  ( .  

) ,  draw -
. 

, , -
 draw   draw  

, . 
 virtual, 

. : 
virtual void draw() const; 

,  draw  
, ,  

. 
 draw  virtual  

 draw ,  
 (shapePtr->draw()),  
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 ( . ) -
 draw .  -

.  
 
 

(squareObject.draw()),  ( )  
 (  )  
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). 
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-
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,  0 ( -
 0), : 

virtual float earning( )const = 0; 
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-
, . -

,  
.  
, . -

.  
 ( . 18.1.) 

 
Cylinder *pCyl = &cyl; 
pCyl->Circle::print(); 

. 18.1.   
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, -

 . ,  
. ,  

 delete, -
,  

. 
, ,  

, -
 delete,  

, , -
. 

, . 18.2 -
,  B  

. 
 
#include <iostream.h> 
 
class A 
{ 
public: 
 A(){cout<<"Constructor A"<<endl;} 
 virtual ~A(){cout<<"Destructor A"<<endl;} 
}; 
 
 
class B:public A 
{ 
public: 
 B(int a=10){b=a;cout<<"Constructor B"<<endl;} 
 virtual ~B(){cout<<"Destructor B"<<endl;} 
private: 
 int b; 
}; 
 
 
int main() 
{ 
 A *a[2]; 
 a[0] = new A(100); 
 a[1] = new A(); 
 delete a[1]; 
 delete a[0]; 
 return 0; 
} 

. 18.2.  
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18.3. : , ,  

. 15 . -
 Shape -

 ( . . 18.3 – 18.7). 
 
class Shape 
{ 
public: 
 Shape()  

{ 
printf("Constructor Shape\n"); 

} 
 virtual ~Shape() {printf("Destructor Shape\n\n");} 
 virtual float area() const {return 0.0;} 
 virtual float volume() const {return 0.0;} 
 virtual void printShapeName() const = 0; 
 virtual void print() const =0; 
}; 

. 18.3.  Shape 

 
class Point: public Shape 
{ 
 friend ostream &operator<< (ostream &, const Point &); 
public: 
 Point(float a =0, float b =0) 

{ 
SetPoint(a,b); 
cout<<"Constructor Point\n"; 
} 

 virtual ~Point() {cout<<"Destructor Point\n";} 
 void SetPoint (float a, float b) {x = a; y = b;} 
 float getX() const {return x;}  
 float getY() const {return y;} 
 virtual void printShapeName() const  

{cout<<"Point: \n";} 
 virtual void print() const  

{cout<<"["<<x<<", "<< y<<"]";} 
protected: 
 float x, y; 
}; 
 
ostream &operator<< (ostream &output, const Point &p) 
{ 
 p.print(); 
 return output; 
} 

. 18.4.  Point 
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class Circle : public Point 
{ 
 friend ostream &operator<< (ostream &, const Circle &); 
public: 
 Circle(float r = 0, float x = 0, float y = 0) : 

Point(x,y)  
{radius = r;cout<<"Constructor Circle\n";} 

 virtual ~Circle(){cout<<"Destructor Circle\n";} 
 void setRadius(float r) {radius = r;} 
 float getRadius() {return radius;} 
 virtual float area() const  

{return 3.14159*radius*radius;} 
 virtual void printShapeName() const  

{cout<<"Circle: \n";} 
 virtual void print() const  

{cout<<"Center = ["<<getX()<<”, "<<getY()<< 
"]; Radius = "<< radius <<endl;} 

protected: 
 float radius;}; 
ostream &operator<< (ostream &output, const Circle &c){ 
 c.print(); 
 return output;} 

. 18.5  Circle 

 

class Cylinder : public Circle 
{ 
 friend ostream &operator<< (ostream &, const Cylinder &); 
public: 
Cylinder(float h=0, float r= 0, float x= 0, float y= 0) : 

Circle(r,x,y)  
{height = h;cout<<"Constructor Cylinder\n";} 
 ~Cylinder(){cout<<"Destructor Cylinder\n";} 
 void setHeight(float h){height = h;} 
 float getHeight() {return height;} 
virtual float area() const  

{return 2* Circle::area() + 2*3.14159*radius*height;} 
 virtual float volume() const  

{return Circle::area()*height;} 
 virtual void printShapeName() const  

{cout<<"Cylinder: \n";} 
 virtual void print() const  
{Circle::print(); cout<<"Height = "<< height<<endl;);} 
protected: 
 float height;}; 
 
ostream &operator<< (ostream &output, const Cylinder &c){ 
 c.print(); 
 return output;} 

. 18.6  Cylinder 
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int main() 
{ 
//************************************ 
 Point point(7, 11); 
 point.printShapeName(); 
 cout << point << endl; 
//************************************ 
 Circle circle(3.5, 22, 8); 
 circle.printShapeName(); 
 cout << circle << endl; 
//************************************ 
 Cylinder cylinder(10, 3.3, 10, 10); 
 cylinder.printShapeName(); 
 cout << cylinder << endl; 
//************************************ 
 Shape *arrayOfShape[3]; 
 arrayOfShape[0] = &point; 
 arrayOfShape[1] = &circle; 
 arrayOfShape[2] = &cylinder; 
 for (int i = 0; i< 3; i++) 
 { 
    arrayOfShape[i]->printShapeName(); 
    arrayOfShape[i]->print(); 

   cout<<"Area is "<< arrayOfShape[i]->area()<<endl; 
   cout<<"Volume is "<<arrayOfShape[i]->volume()<<endl; 

 } 
//************************************ 
 return 0; 
} 

. 18.7 : 
Shape - Point – Circle – Cylinder 
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template<class T, class B> 
 (  

) , -
,  

.  class  «  
». 

 
#include <iostream.h> 
 
template<class T> 
void printArray(T *array, const int count) 
{ 
 for (int i = 0; i< count; i++) 
  cout << array[i] << '\t'; 
 cout << endl; 
} 
 
int main() 
{ 
 const int aCount = 5, bCount = 7, cCount = 6; 
 int a[aCount] = {1,2,3,4,5}; 
 float b[bCount] = {1.1, 2.2, 3.3, 4.4, 5.5, 6.6, 7.7}; 
 char c[cCount] = "HELLO"; 
 cout << "Array of integer: \n"; 
 printArray(a, aCount); 
 cout << "Array of float: \n"; 
 printArray(b, bCount); 
 cout << "Array of char: \n"; 
 printArray(c, cCount); 
 return 0; 
} 

. 19.1.  

 
Output: 
Array of integer:  
1 2 3 4 5  
Array of float:  
1.1 2.2 3.3 4.4 5.5 6.6 7.7  
Array of char:  
H E L L O    

. 19.2.   

  .  
 printArray,   

 
printArray ++   

. . 
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, , . 19.3, . 
 
void printArray(int *array, const int count) 
{ 
 for (int i = 0; i< count; i++) 
  cout << array[i] << '\t'; 
 cout << endl; 
} 

. 19.3.  int  
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19.2.  

, -
? , ,  

 Vector. ,  
, -

,  « »  ( . 19.4.).  
template < class T >  
class Vector { //  T  
 T * v;  
 nt sz;  
public:  
 Vector ( int s )  
 {  
 if ( s <= 0 )  
  printf ( "  Vector " );  
 v = new T [sz = s]; //  s  T  
 }  
 T & operator [] ( int i );  
 int size () { return sz; }  
 // ...  
};  

. 19.4.  Vector  
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.  
.  Vector ,  

.  
 

template<class T>, , ,  
 (  

). , 
. 19.5.  

 
main ()  
{  
   Vector <int> v1 (100); //  100   
   Vector <double> v2 (200); //  200   
// ...  
}  

. 19.5.  Vector  
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.  
, , -

,  try.  
.  

,  
. 20.1. 

 
catch ( /* ... */ )  
{ 

// ... 
} 

. 20.1.  

, -
 try, . 

 catch. , -
,  
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, -
, , -

. , ,  
, -

.  

 
-

. ,  
 Vector::operator[]() ( . . 20.2. – 20.5.) -

: 
1) ;  
2) ,  " ";  
3) -

;  
4) , . 
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. 
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. ++  
. , , 

 ( . . 20.2 – 20.5). 
,  

 ( , -
). , , -

, .  
, , ,  

, . 
 
#include <iostream> 
using namespace std; 
class Vector { 
  int* p; 
  int sz; 
public: 
  enum { max = 32000 }; 
  class Range //  
  { public: 
     int index; 
     Range(int i) : index(i) { } };  
  class Size //  " " 
   {   public: 
     int index; 
     Size(int i) : index(i) { }};    
  Vector(int sz=1000); 
  int& operator[](int i);}; 
Vector::Vector(int sz){ 
  if (sz<0 || max<sz) throw Size(sz); //  
  p = new int [Vector::sz= sz]; 
  for(int i=0;i<sz;i++) 
   p[i] = i;} 
int& Vector::operator [](int i){ 
 if(i<0||sz<=i) throw Range(i); //  
 return p[i];} 

. 20.2.  Vector c  
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Vector* CreateV(int s){ 
 Vector *vnew; 
 try{ vnew  = new Vector(s); 
 cout<<(*vnew)[s]; } 
 catch(Vector::Size s) //  
 { 
  cerr << "Wrong vector size "<< s.index << endl; 
  vnew = CreateV(100); 
 } 
 catch(...)//  
 { 
  cerr<<"OPS"<<endl; 
 } 
 return vnew;} 

. 20.3.  Vector  

void print(Vector& v, int i) 
{ 
 try 
 { 
  cout<<v[i]<<endl; 
  Vector *vnew = new Vector(64000); 
 } 
 catch(Vector::Range r) //  
 { 
  cerr << "Wrong index: "<< r.index << endl; 
  print(v, 0); 
 } 
 catch(...)//  
 { 
  cerr<<"OOPS"<<endl; 
 } 
} 

. 20.4.   Vector  

 
int main() 
{ 
 Vector * vec[3]; 
 vec[0] = CreateV(6); 
 vec[1] = CreateV(64000); 
 vec[2] = CreateV(1000); 
 print(*vec[0],6); 
 print(*vec[1], 99); 
 print(*vec[2],1000); 
 return 0; 
} 

. 20.5.  Vector  
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-
 return. 
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21.  

21.1.  

++ -
 (RTTI - Run-Time Type 

Identification) , -
,  

-
. 

 
#include <iostream> 
using namespace std; 
 
class A 
{ 
public: 
 virtual ~A(){} 
}; 
 
class B:public A 
{ 
 char* str; 
public: 
 B(const char* s) 
 { 
  str = new char[strlen(s)+1]; 
  strcpy(str, s); 
 } 
 ~B(){delete [] str;} 
 const char* Get(){return str;} 
}; 
 
int main() 
{ 
 B b("Hello!"); 
 A& pa = b; 
 if(typeid(pa)==typeid(B)) 
  cout<<((B&)pa).Get()<<endl; 
 return 0; 
} 

. 21.1.  typeid  
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 ( )  
, ,  

.  
typeid, -

 const typeinfo, .  typeid 
.  typeid -

 const typeinfo .  typeinfo -
 operator==  operator!=,  

.  typeinfo -
 name (), ,  

 ( . . 21.1.).  
 typeid : 

typeid ( ), 
typeid ( ) 

 typeid -
,  bad_typeid. 

 

21.2.  

 ANSI  
,  RTTI , 

, , . 
: dynamic_cast, static_cast, rein-

terpret_cast  const_cast. 
, -

. : 
1. -

, .  
 — -

; 
2. -

,  ( ) . -
, ,  int  unsigned ; 

3. , -
 const. 

, , -
.  

dynamic_cast -
, . 
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 reinterpret_cast 
: 

reinterpret_cast < n> ( ) 
, -

. 
, , , -

. 
 — ,  
,  ( , , -

) ; , -
. 

. 
, , ,  

.  
, , 

 ( ) . 
 
#include <iostream> 
using namespace std; 
 
class A { 
public:  

int i;  
A(){i=10;}virtual ~A(){}} ; 

class B: public A { 
public: 
 int i; 
 B(int ii): i(ii) {} 
 B(A&): i(11)  
 { 
  cout << "Derived conversion constructor... "; 
 } 
}; 
 
int main(){ 
 int i = 7; 
 int *ip = &i; 
 int temp = reinterpret_cast<int>(ip); 
 cout << "Pointer value is "<< ip << endl; 
 cout << "Representation of a pointer as int is " << hex 

<< temp << endl; 
 cout << "Convert it back and dereference:" 

<<reinterpret_cast<int*>(temp) << endl; 
 return 0; 
} 

. 21.2.  reinterpret_cast  
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 const_cast 

 const_cast , : 
nst_ onst < > ( ) 

, , -
 const  

volatile. 
 
#include <iostream> 
#include <string.h> 
using namespace std; 
 
int main() 
{ 
 const char *ip; 
 ip = new char[20]; 
 strcpy(const_cast<char*>(ip), "New const string,"); 
 cout << ip << endl;  
 strcpy(const_cast<char*>ip, "Test"); 
 cout << ip << endl; 
 delete [] ip; 
 return 0; 
} 

. 21.3.  const_cast  

 

 static_cast 
 

static_ st < > ( ) 
,  

,  
 (  — ). -

 ( . . 21.4.). 
,  

.  
 ( ), -

 ( ). , -
,  

, -
. 

 *,  
 &. 

, 
 

. 
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#include <iostream> 
using namespace std; 
 
class A {public: int i; A(){i=10;}virtual ~A(){}} ; 
class B: public A { 
public: 
 int i; 
 B(int ii): i(ii) {} 
 B(A&): i(11) { 
  cout << "Derived conversion constructor... ";}}; 
 
int main(){ 
 B b(22), *pb = &b; 
 A &ra = static_cast<A&>(b); //  b . 
 A *pa = static_cast<A*>(&b); //  b   
       // . 
 cout << "Derived object: " << b.i << endl; 
 cout << "Downcasting pointer to pointer: " << 

static_cast<B*>(pa)->i << endl; // . 
 cout << "Downcasting referense to referense: "<< 

static_cast<B&>(ra).i<< endl; // . 
 cout << "Downcasting reference to object: "; 
 cout << static_cast<B>(ra).i<< endl; // . 
 return 0;} 

. 21.4.  static_cast  

 dynamic_cast 
 

dynamic_ ast < > ( )  
,  “ -

” . -
 ( . . 21.5.). 
,  void*. 

 — ,  
;  — , -

.  void*,  
, , -

 « » 
,  

. 
 

. , -
, -

.  
,  ( ) . 



 139

 
#include <iostream> 
using namespace std; 
 
class A { 

public: int i;  
A(){i=10;}virtual ~A(){}} ; 

 
class B: public A  
{ 
public: 
 int i; 
 B(int ii): i(ii) {} 
 B(A&): i(11)  
 { 
  cout << "Derived conversion constructor... "; 
 } 
}; 
 
 
int main() 
{ 
 B b(22), *pb = &b; 
 A a, *ppa=&a; 
 A &ra = dynamic_cast<A&>(b); //  b  
 A *pa = dynamic_cast<A*>(&b); //  b  
 cout << "Derived object: " << b.i << endl; 
 //  

cout << "Downcasting pointer to pointer: " <<  
dynamic_cast<B*>(pa)->i << endl;  

 //  
cout << "Downcasting referense to referense: "<< 

 dynamic_cast<B&>(ra).i<< endl;  
 //  
 cout << static_cast<B*>(ppa)->i<< endl;  
 return 0; 
} 

. 21.5.  dynamic_cast  

-
,  — . ,  

 bad_cast. 
 dynamic_cast  

, -
, ,  

. 
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