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1.  

1.1.  

 Microsoft Visual Stu-
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Visual Studio 2005. 

 File->New->Project ( . 1.). 
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, ,  
,  ( . . 2.). 

 Visual C++, -
 Win32 Console Application. 

. , 
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, . 
 « », -

, . 
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. 2.  

 

 

 

. 3.  Empty 
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 « »,  
 «Next», -

 « » ( . . 3.). 
 

 

. 4.  

, . 4. 
 Solution Explorer.  

,  View->Solution Explorer. 
 

 

. 5.  
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.  
 – . 

-
 Header Files  Solution Explorer,   

Add->New Item ( . . 5.). 
, . 6. -

 Code,  – Header Files(.h),  
.  –  

. 
 

 

. 6.  

, -
,  – -
.  

 ( . . 7.). 
, -

, ,  
. 

,  Solution Explorer , -
,  Start Page -

. 
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. 8.  
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, , -
 ( . . 8.). 

.  
 Build->Build Solution  « »  

<Ctrl>+<Shift>+<B> ( . 9.). 
 

 

. 9.  

, ,  
. 

 

 

. 10.  
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, .  
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,  ( . 11.). , 
. ,  

, . 
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. 11.  

 
Debug->Start Without Debugging ( . . 12.). 

 ( . 
. 13.). 

-
. -

, . 
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 Debug->Start Debugging  
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1. ,  

,  
. 

2. ,  
, -

. 
3. ,  html -

, . 
4. ,  

. . 
5. , -

. 
6. ,  

. 
7. , ,  

++, ,  
. 

8. ,  
, . 

9. ,  
, . 



 20

10. ,  
, , -

. 
11. ,  

, , -
. 

12. ,  
,  

. 
13. , ,  

++, ,  
. , . 

14. , ,  
++, ,  

. , -
. 

15. ,  
,  

. 
 

 
1. . 
2. . 
3.  
4. . 
5.  

 
 Courier New. 

 – 12. 
-

. 
 

 
1. . 
2. . 



 21

1.6.  

 5 

 
, ,  

, . -
. 

 

 
 

. -
. -
, .  

, . 
.  

 ( , My.h), , 
, .  

, My.cpp). , -
. .  
 ( , Test.cpp).   

 – main.  
. 

. 
 
1. . 
2. . 
3. -

. 
4. . 
5. . 
6. . 
7.  

, . 
8.  

. 
9. . 



 22

10. -
. 

11. -
. 

12.  
. 

13. -
. 

14.  
 –  100 

). 
15.  

. 
 

 
1. . 
2. . 
3.  
4. . 
5.  
 

 Courier New. 
 – 12. 

-
. 

 

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



 23

1.7.  

 6 

 
, . -

. -
. 

 

 
 

. -
. -
, .  

, . 
-

.  ( , My.h), -
.  ( , My.cpp).  

. .  
 ( , Test.cpp).  – main. 

 
. -

. 
 +, =, ++, <<, >>, <, >, 

!=, [], . 
, -

, , . 
 

: 
1) . -

, , ,  
, .; 

2) ; 
3) ; 
4) ; 
5) ; 
6) ; 
7) ; 



 24

8) ; 
9) ; 
10) ; 
11) ; 
12) ; 
13)  « »; 
14) ; 
15) . 

 

 
1. . 
2. . 
3.  
4. . 
5.  
 

 Courier New. 
 – 12. 

-
. 

 

 
1. ++. 
2. . . 
3. . 
4. . 
5. . . 
6. . 
7. . 
8. . 
9. . . 
10. . 
11. ++. 



 25

1.8.  

 

-
. 

 

: 
- ,  

,  « -
» ; 

- ,  
; 

- , -
. 

, -
-

. 

 

. 
-

, ,  
, . 

. 2. 
 

 

 
-

, -
.  

, .  
. 

-
. 

, -
.  

: 
 



 26

- ,  
-  ( ).  

 
 2.105-95,  2.106-95 1- -93. -

 8.417-81  4.000.001. 

 
-

, , -
, .  

, -
, ,  

. 
 

,  (  
),  ( -

, ., -
),  

 
. 

 
-

, -
, . 

-
.  

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

. 
-

.  
,  (  

), . 
, . -

, ,  
, ., .  

. 
-

. -
, ,  

. . 



 27

 
: 

 
 

 
1  
 1.1  
 1.2  
    1.2.1  
    1.2.2  
    1.2.3  
    1.2.4  
    1.2.5  
    1.2.6  
    1.2.7  
    1.2.8  

1.3  
 1.4  
2  
 2.1  
 2.2  
 2.3  
    2.3.1  
    2.3.2  
    2.3.3  
3  
4   
 4.1  
 4.2  
 4.3  

 
 

 
 

. -
, -

 5  2.104-68. 
 -

,  
.  (  

).  1-2 . 
  

,  



 28

, . -
 6-7 . .  

1.  ( ) , -
  ,  
. 

2. . -
, -

. : 
-  ( , -

); 
-  ( , -

, , -
, , .); 
-    (  

); 
-  (  

, ). 
3. . -

, -
, .  

4. , -
 ( , , )  

 ( , ,  
.) .  

-
, -

: -
, , , -

.  6-7 . -
: 

1. . -
,  

. 
2. .  

.  
.  

, ,  
, . 

3. .  
: -

, ,  
. 

 , -
: 



 29

-  ( ) .  
; 

- , . 
 

,  
. 

 1-2 . 
  

.  5-6 
. : 

1. . , -
. , ,  

. 
2. .  

. 
3. . -

. 
 -

, -
.  1-2 . 

 ,  
.  

. -
  

-  
- www.citforum.ru.  

,  
.  

 3 . 
  (  

– ), -
.  -  1- -

. 
 - 25-40 . 

 

-
.  

. 
-
 

. -



 30

-
 

 
-

. ,  
. -

, , . -
. -

: , -
, .  ( ) -

,  
, . -

. -
 ( . .4) 

-
. -

-
. , -

, .  
. -

. -
,  

, .  
, -

. 
-

. 



 31

2.   

 

1. .  
 

2. ++ 
3.  
4. .  

. .  
5.  
6. . .  return 
7.  if ( ) 
8.  while ( ) 
9.  do/while ( ) 
10.  for ( ) 
11.  switch 
12. .  

 
13.  
14.  
15.  
16.  
17.  
18.  
19.  const  
20.  
21.  
22. . 
23.  
24. .  
25.  



 32

26. . -
 

27.  
28.  
29.  
30.  
31.  
32.  
33. .  
34.  
35. .  
36. -

 
37. .  
38. . -

.  
39.  
40. .  
41. .   

 
42. .  
43. .  
44.  
45.  
46.  
47. .  
48.  
49.  
50. .  

 
51.  
52.  reinterpret_cast.  const_cast 
53.  static_cast.  dynamic_cast 



 33

  

 – ,  
 

 – ,  
 

 – ,  
 

 – , . 
, -

. , 
 ~ 

 –  
,  

 

 – ,  
.  .h 

  
 

– -
,  

 – ,  
 

 – ,  
 

 



 34

 – -
.  

-
 

 – , -
 

 – , -
 

 – , -
, , -

-
 

 –  
 

 – ,  

 – ,  
. -

 

 – ,  
 

 – -
,  

-
-

 



 35

 – ,  
 

 – -
,  

 
 

– -
 

 – , -
 

 – , -
,  

-
 

 –  +  

 – ,  
. -

 

  
 

– , -
,  

 – , -
, 
 

 

  
 

–  private, protected, public.  
 

 



 36

,  
 

– ,  

 – , -
 

 – , -
 

 - , -
 

 – , -
. 

 
) 

– ,  
.  .cpp 

 – , -
 

 – .  
 

 –  
.  

 
 

 



 37

 

 

1. , . ++ / . ,  
. – .: , 1999. – 1024 . 

2. , . ++.  
 / . , . . – 3- . – .: -

 « », 2003. – 848 . 

3. , . ++.  / 
. . – .: , 2006. – 1104 . 

4. , . ++.  CS / . -
. – .: , 2005. – 479 . 

5. , . ++:  / .  — .: 
, 1999. – 259 . 

6. , . ++  / .  .  – .: -
, 2005. – 288 . 

7. , .  / . , . . – 2-  
. – .:  « », 2006. – 304 . 

8. , . :  
 / . . – .: , 2003. – 447 . 

9. , . ++ / 
. . – .:  « », 2002. – 336 . 

10. , . ++ / . . – .: -
 « », 2005. – 272 . 



 38

 

11. , . ++. 55  
 / . – .: 

, 2006. – 300 . 

12. , . ++. 35 -
 / -

. – .: , 2000. – 304 . 

13. , . . -
, .  

 /  [ .]. – :  « », 
2001. – 736 . 

14. , . ++   « »  /  .  .  –  .:  -
 « », 2003. – 336 . 

15. , . ++ / 
. . – 4- . – .: , 2004. – 923 . 

16. , . « » ++ / . -
. – 2- . – .: , 2006. – 320 . 

17. , . ++ .  / 
. . – .: , 2004. – 730 .  

18. , . Win32 API.  / 
. . – .: , 2007. – 572 .  

19. , . ++  / . -
. – .: , 2004. – 336 . 



 39

 

 1 

, -
.  

 

. -
 – ,  

,  –  
, ,  

. 
 – -

.  
, -

. -
, -

 – . 
 

. , -
, . 

, 
, , ,  

. 
 

. -
 – , . -

,  
,  
. 

1  

1.1  
-

, , , -
. 

 – 
, . 

, .  
, . -



 40

, -
. 

, , .  
: . .  

, -
. . 

, -
. -

, , . 
, ,  

. ,  
. 

, , . , , 
, . .  

.  
, , , -

. , -
. 

, . -
 – , -

. 

1.2  

1.2.1  
, -

. -
 

. 

1.2.2  
 

. 

1.2.3  
1. -

. 
2. -

, , , . 
3. . 
4. , -

. 
5.  « » . 



 41
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3.  – 5 . 
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5. ,  
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 Windows-  MFC 
AppWizard (Application Wizard - )  

 MFC (Microsoft Foundation Class Library). -
 MFC- .  Windows- -

, , 
 MFC.  

MFC AppWizard -
. , -

, -
. MFC AppWizard  

, , , - -
.  

OLE, , .  
 

MS Visual C++ 2005. 
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2) . 
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.  
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, .  

. . -
, . 

, . 
. -

.  
. -

, . 
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. 

 (  
), . 

2.2  
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, , , , 
. , , -

. 
-

, . 1 
 

 

1 –  

2.2.1  Point 
. -

. 
 Point : 

struct points 
 { 
  int x,y; 
 }p; - ,  
 int Age; -  
 int MaxAge; -  
 int ChildTime; -  

. 
 Live.  Point  

, -
, . 

2.2.2  Grass 
 Point ,  

 Live,  
. 

int Grass::Live(Point** p) 
{ 
 // ************** 
 if(GrowUp()==-1) return -1; 
 //*************************** 

Point 

Grass Rabbit Wolf 
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 // **************** 
 if(!(Age%ChildTime)) 
 { 
  rand(); 
  int k=0; 
  do 
  { 
   int i,j; 
   i=rand()%3-1; 
   j=rand()%3-1; 

if((Point::p.x+i<0)|| 
(Point::p.x+i>=ROW)|| 
(Point::p.y+j<0)|| 
(Point::p.y+j>=COL)) 

   { 
    k--; 
    continue; 
   } 

if(!p[CoordInNum(Point::p.x+i, 
Point::p.y+j)]) 

   { 
 p[CoordInNum(Point::p.x+i, 

Point::p.y+j)] = new 
Grass(Point::p.x+i, Point::p.y+j, 
MaxAge, ChildTime); 

    return 1;     
   } 
  } 
  while(++k<8); 
  return 0; 
 } 
 //*************************** 
} 

, ,  
, , -

. 

2.2.3  Rabbit 
 Rabbit  – , 

,  
. 

 Live .  
,  2.1.2, . 
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: 
// ************** 
 int k=0; 
 do 
 { 
  int i,j; 
  i=rand()%5-2; 
  j=rand()%5-2; 
 

 if((Point::p.x+i<0)||(Point::p.x+i>=ROW)||(P
oint::p.y+j<0)|| (Point::p.y+j>=COL)) 

  { 
   k--; 
   continue; 
  } 
  if(p[CoordInNum(Point::p.x+i, Point::p.y+j)] 

&& (p[CoordInNum(Point::p.x+i, Point::p.y+j)]-
>Type()==1)) 

  { 
   p[CoordInNum(Point::p.x,Point::p.y)]= 0; 
   Point::p.x +=i; 
   Point::p.y +=j; 
   IsEat=0; 

delete p[CoordInNum(Point::p.x,Point::p.y)]; 
  p[CoordInNum(Point::p.x,Point::p.y)]=this; 
   return 1;     
  } 
 } 
 while(++k<48); 
 IsEat++; 
 int i,j; 
 do 
 { 
  i=rand()%5-2; 
  j=rand()%5-2; 
 } 
 while((Point::p.x+i<0)||(Point::p.x+i>=ROW)||(Po

int::p.y+j<0)|| (Point::p.y+j>=COL)); 
 //********************* 

: 
// **************** 
 if(!(Age%ChildTime)) 
 { 
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  rand(); 
  int k=0; 
  do 
  { 
   int i,j; 
   i=rand()%3-1; 
   j=rand()%3-1; 
  

 if((Point::p.x+i<0)||(Point::p.x+i>=ROW)||(Point
::p.y+j<0)|| (Point::p.y+j>=COL)) 

   { 
    k--; 
    continue; 
   } 
 if(!p[CoordInNum(Point::p.x+i,Point::p.y+j)]) 
   { 
    p[CoordInNum(Point::p.x+i, 

Point::p.y+j)] = new Rabbit(Point::p.x+i, 
Point::p.y+j, MaxAge, ChildTime); 

    return 1;     
   } 
if(p[CoordInNum(Point::p.x+i,Point::p.y+j)]->Type() 

==1) 
   { 
delete p[CoordInNum(Point::p.x+i, Point::p.y+j)]; 
    p[CoordInNum(Point::p.x+i, 

Point::p.y+j)] = new Rabbit(Point::p.x+i, 
Point::p.y+j, MaxAge, ChildTime); 

    return 1; 
   } 
  } 
  while(++k<8); 
  return 0; 
 } 
 //*************************** 
 

2.2.4  Wolf 
 Wolf , ,  

Rabbit. 
 Live , , -

. 2.1.3  2.1.4.  
 Live  Rabbit, . 
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2.2.5  Forest 
, -

,  
.  Forest. -

.  
,  

. 
void forest::forest_live() 
{ 
 //  
 start(); 
 //******************************************** 
 //  
 for(int i=0;i<COUNTER; i++) 
  { 
   if(frst[i]) 
   { 
     
    int s = frst[i]->Live(frst); 
    if(s==-1) 
    { 
     delete frst[i]; 
     frst[i] = 0; 
    } 
   } 
  }    
 //******************************************* 
} 

 start , .  
. 

2.3  

2.3.1  
,  

 MFC AppWizard. 
: 

1. Point –  
. 

2. Grass –  
3. Rabbit –  
4. Wolf –  
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5. Forest – . 
, -

. , -
, -

, , -
 –  

. 
, -

. 
. 

 

2.3.2  
-

. 
1. . 
2. , 

. 
3.  
4. , -

, ,  
. 
5. , -

. 
6. ,  

. 
 

2.3.3  
: 

1) ; 
2) ; 
3) ; 
4) ; 
5) ; 
6) ; 
7) ; 
8) ; 
9) . 

 – . 
, -

. , . 
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3  

: 
 – Intel Core2 Duo 6320 

 – 2  
 – NVIDIA GeForce 7600 GT 

 – MS Windows XP SP2 
, -

. -
 – 7000. 

,  
.  

 2000  132 ,  
 – 37. 

 4000  188 ,  
 7000 –  267. 

. 
.  

, -
, , -

. . 1. 

1 
 

 2000 2000 7000 
 100 100 1000 
 50 50 150 
 20 20 60 
 3 3 5 
 6 6 10 
 15 15 13 

 1 1 1 
 3 2 3 
 5 7 6 

 28 38 56 
 132 129 267 

 
.  

1. , ,  
. -

. 
2. . -

. , . .  
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, . . 
,  

, . 

4  

 
. 

4.1  
, -

 ( . 2). , 
-

. 
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.  – 
,  – ,  – . 
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 7000. -

 1280x1024 . -
, -

. , ,  
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-

, -
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* 

 

//Point.h****************************************** 
#pragma once 
 
#define ROW 70 
#define COL 100 
 
class Point 
{ 
protected: 
 struct points 
 { 
  int x,y; 
 }p; 
 int Age; 
 int MaxAge; 
 int ChildTime; 
 int GetPos(); 
 void GetPos(int &x1, int &y1); 
 void SetPos(int x1, int y1); 
 void SetPos(int num_p); 
 void NumInCoord(int num, int &x1, int &y1); 
 int CoordInNum(int x1, int y1); 
 int GrowUp(void); 
public: 
 class PointException {}; 
 class Overflow:public PointException 
 { 
 public:  
  int index;  
  Overflow(int i):index(i){} 
 }; 
 Point(void); 
 Point(int x1, int y1); 
 Point(int num_p); 
 virtual ~Point(void); 
 virtual int Live(Point** p)=0; 
 virtual int Type()=0; 
  
}; 
//****************************************************** 
 
//Point.cpp************************************************* 
#include "Point.h" 
 

                                                
*  
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Point::Point(void) 
{ 
 p.x=p.y=Age=0; 
} 
 
Point::~Point(void) 
{ 
} 
Point::Point(int x1, int y1) 
{ 
 SetPos(x1, y1); 
 Age=0; 
} 
 
Point::Point(int num_p) 
{ 
 SetPos(num_p); 
 Age=0; 
} 
 
int Point::GetPos() 
{ 
 return p.x*ROW+p.y; 
} 
 
void Point::GetPos(int &x1, int &y1) 
{ 
 x1 = p.x; 
 y1 = p.y; 
} 
void Point::SetPos(int num_p) 
{ 
 if(ROW*COL<num_p) throw Overflow(num_p); 
 p.x=num_p/COL; 
 p.y=num_p%COL; 
} 
 
void Point::SetPos(int x1, int y1) 
{ 
 if(x1>ROW) throw Overflow(x1); 
 p.x=x1; 
 if(y1>COL) throw Overflow(y1); 
 p.y=y1; 
} 
 
 
int Point::GrowUp() 
{ 
 if(Age==MaxAge) return -1; 
 return ++Age; 
} 
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void Point::NumInCoord(int num, int &x1, int &y1) 
{ 
 x1 = num/COL; 
 y1 = num%COL; 
} 
int Point::CoordInNum(int x1, int y1) 
{ 
 return x1*COL + y1;    
} 
//********************************************************* 
 
 
//Grass.h*************************************************** 
#pragma once 
#include "point.h" 
 
class Grass : public Point 
{ 
private: 
 void SetGrass(int max, int ch); 
public: 
 Grass(void); 
 Grass(int x, int y, int max, int ch); 
 Grass(int pos, int max, int ch); 
 virtual ~Grass(void); 
 virtual int Type(); 
 virtual int Live(Point** p); 
}; 
//***************************************************** 
 
//Grass.cpp********************************************** 
#include "Grass.h" 
#include <stdlib.h> 
#include <time.h> 
 
Grass::Grass(void) 
{ 
 SetGrass(3,1); 
} 
 
Grass::~Grass(void) 
{} 
Grass::Grass(int x, int y, int max, int ch):Point(x,y) 
{ 
 SetGrass(max,ch); 
} 
 
Grass::Grass(int pos, int max, int ch):Point(pos) 
{ 
 SetGrass(max,ch); 
} 
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void Grass::SetGrass(int max, int ch) 
{ 
 MaxAge = max; 
 ChildTime = ch; 
} 
 
int Grass::Live(Point** p) 
{ 
 // ************** 
 if(GrowUp()==-1) return -1; 
 //*************************** 
 // **************** 
 if(!(Age%ChildTime)) 
 { 
  rand(); 
  int k=0; 
  do 
  { 
   int i,j; 
   i=rand()%3-1; 
   j=rand()%3-1; 
if((Point::p.x+i<0)||(Point::p.x+i>=ROW)||(Point::p.y+j<0)|| 

(Point::p.y+j>=COL)) 
   { 
    k--; 
    continue; 
   } 
   if(!p[CoordInNum(Point::p.x+i, Point::p.y+j)]) 
   { 
    p[CoordInNum(Point::p.x+i, Point::p.y+j)] 

= new Grass(Point::p.x+i, Point::p.y+j, MaxAge, ChildTime); 
    return 1;     
   } 
  } 
  while(++k<8); 
  return 0; 
 } 
 //*************************** 
} 
int Grass::Type() 
{ 
 return 1; 
} 
//************************************************** 
 
//Rabbit.h******************************************* 
#pragma once 
#include "point.h" 
 
class Rabbit:public Point 
{ 
 int EatTime; 
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 int IsEat; 
 int GrowUp(); 
 void SetRabbit(int max, int ch); 
public: 
 Rabbit(void); 
 virtual ~Rabbit(void); 
 Rabbit(int x, int y, int max, int ch); 
 Rabbit(int pos, int max, int ch); 
 virtual int Type(); 
 virtual int Live(Point** p); 
}; 
//************************************************* 
 
//Rabbit.cpp***************************************** 
#include "Rabbit.h" 
#include <stdlib.h> 
 
Rabbit::Rabbit(void) 
{ 
 SetRabbit(6, 3); 
} 
 
Rabbit::~Rabbit(void) 
{ 
} 
Rabbit::Rabbit(int x, int y, int max, int ch):Point(x,y) 
{ 
 SetRabbit(max, ch); 
} 
Rabbit::Rabbit(int pos, int max, int ch):Point(pos) 
{ 
 SetRabbit(max, ch); 
} 
void Rabbit::SetRabbit(int max, int ch) 
{ 
 MaxAge = max; 
 ChildTime = ch; 
 EatTime = ChildTime-1; 
 if(EatTime<1) 
  EatTime = 1; 
 IsEat = 0; 
} 
int Rabbit::GrowUp() 
{ 
 if(Point::GrowUp()==-1) 
  return -1; 
 if(IsEat==EatTime) 
  return -1; 
 return Age; 
} 
int Rabbit::Type() 
{ return 2;} 
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int Rabbit::Live(Point** p) 
{ 
 // ************** 
 if(GrowUp()==-1) return -1; 
 //*************************** 
 // **************** 
 if(!(Age%ChildTime)) 
 { 
  rand(); 
  int k=0; 
  do 
  { 
   int i,j; 
   i=rand()%3-1; 
   j=rand()%3-1; 
  

 if((Point::p.x+i<0)||(Point::p.x+i>=ROW)||(Point::p.y+j<0)|| 
(Point::p.y+j>=COL)) 

   { 
    k--; 
    continue; 
   } 
   if(!p[CoordInNum(Point::p.x+i, Point::p.y+j)]) 
   { 
    p[CoordInNum(Point::p.x+i, Point::p.y+j)] 

= new Rabbit(Point::p.x+i, Point::p.y+j, MaxAge, ChildTime); 
    return 1;     
   } 
  if(p[CoordInNum(Point::p.x+i, Point::p.y+j)]->Type() 

==1) 
   { 

delete  
p[CoordInNum(Point::p.x+i, Point::p.y+j)]; 

    p[CoordInNum(Point::p.x+i, Point::p.y+j)] 
= new Rabbit(Point::p.x+i, Point::p.y+j, MaxAge, ChildTime); 

    return 1; 
   } 
  } 
  while(++k<8); 
  return 0; 
 } 
 //*************************** 
 // ************** 
 int k=0; 
 do 
 { 
  int i,j; 
  i=rand()%5-2; 
  j=rand()%5-2; 
 

 if((Point::p.x+i<0)||(Point::p.x+i>=ROW)||(Point::p.y+j<0)||(P
oint::p.y+j>=COL)) 
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  { 
   k--; 
   continue; 
  } 
  if(p[CoordInNum(Point::p.x+i, 

Point::p.y+j)]&&(p[CoordInNum(Point::p.x+i, Point::p.y+j)]->Type() 
==1)) 

  { 
   p[CoordInNum(Point::p.x,Point::p.y)] = 0; 
   Point::p.x +=i; 
   Point::p.y +=j; 
   IsEat=0; 
   delete p[CoordInNum(Point::p.x,Point::p.y)]; 
   p[CoordInNum(Point::p.x,Point::p.y)] = this; 
   return 1;     
  } 
 } 
 while(++k<48); 
 IsEat++; 
 int i,j; 
 do 
 { 
  i=rand()%5-2; 
  j=rand()%5-2; 
 } 
 while((Point::p.x+i<0)||(Point::p.x+i>=ROW)|| 
(Point::p.y+j<0)||(Point::p.y+j>=COL)); 
 //********************* 
 if(p[CoordInNum(Point::p.x+i, 

Point::p.y+j)]&&(p[CoordInNum(Point::p.x+i, Point::p.y+j)]->Type() 
==1)) 

  { 
   p[CoordInNum(Point::p.x,Point::p.y)] = 0; 
   Point::p.x +=i; 
   Point::p.y +=j; 
   IsEat=0; 
   delete p[CoordInNum(Point::p.x,Point::p.y)]; 
   p[CoordInNum(Point::p.x,Point::p.y)] = this; 
   return 1;     
  } 
 //*********************** 
 if(!p[CoordInNum(Point::p.x+i, Point::p.y+j)]) 
 { 
  p[CoordInNum(Point::p.x,Point::p.y)] = 0; 
  Point::p.x +=i; 
  Point::p.y +=j; 
  p[CoordInNum(Point::p.x,Point::p.y)] = this; 
  return 1; 
 } 
 return 0; 
 //*************************** 
}//*************************************************** 
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//Wolf.h********************************************** 
#pragma once 
#include "point.h" 
 
class wolf:public Point 
{ 
    int EatTime; 
 int IsEat; 
 int GrowUp(); 
 void SetWolf(int max, int ch); 
public: 
    wolf(void); 
    virtual ~wolf(void); 
    wolf(int x, int y, int max, int ch); 
 wolf(int pos, int max, int ch); 
 virtual int Type(); 
 virtual int Live(Point** p); 
}; 
//**************************************************** 
 
//Wolf.cpp******************************************** 
#include "wolf.h" 
#include <stdlib.h> 
 
wolf::wolf(void) 
{ 
    SetWolf(15, 5); 
} 
 
wolf::~wolf(void) 
{} 
 
wolf::wolf(int x, int y, int max, int ch):Point(x,y) 
{ 
 SetWolf(max, ch); 
} 
 
wolf::wolf(int pos, int max, int ch):Point(pos) 
{ 
 SetWolf(max, ch); 
} 
 
void wolf::SetWolf(int max, int ch) 
{ 
 MaxAge = max; 
 ChildTime = ch; 
 EatTime = ChildTime-1; 
 if(EatTime<1) 
  EatTime = 1; 
 IsEat = 0; 
} 
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int wolf::GrowUp() 
{ 
 if(Point::GrowUp()==-1) 
  return -1; 
 if(IsEat==EatTime) 
  return -1; 
 return Age; 
} 
int wolf::Type() 
{ 
 return 3; 
} 
int wolf::Live(Point** p) 
{ 
 // ************** 
 if(GrowUp()==-1) return -1; 
 //*************************** 
 // **************** 
 if(!(Age%ChildTime)) 
 { 
  rand(); 
  int k=0; 
  do 
  { 
   int i,j; 
   i=rand()%3-1; 
   j=rand()%3-1; 
  

 if((Point::p.x+i<0)||(Point::p.x+i>=ROW)||(Point::p.y+j<0)|| 
(Point::p.y+j>=COL)) 

   { 
    k--; 
    continue; 
   } 
   if(!p[CoordInNum(Point::p.x+i, Point::p.y+j)]) 
   { 
    p[CoordInNum(Point::p.x+i, Point::p.y+j)] 

= new wolf(Point::p.x+i, Point::p.y+j, MaxAge, ChildTime); 
    return 1;     
   } 
  if(p[CoordInNum(Point::p.x+i, Point::p.y+j)]->Type() 

==1) 
   { 
    delete p[CoordInNum(Point::p.x+i, 

Point::p.y+j)]; 
    p[CoordInNum(Point::p.x+i, Point::p.y+j)] 

= new wolf(Point::p.x+i, Point::p.y+j, MaxAge, ChildTime); 
    return 1; 
   } 
  } 
  while(++k<8); 
  return 0; } 
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 //*************************** 
 // ************** 
 int k=0; 
 do 
 { 
  int i,j; 
  i=rand()%5-2; 
  j=rand()%5-2; 
 

 if((Point::p.x+i<0)||(Point::p.x+i>=ROW)||(Point::p.y+j<0)|| 
(Point::p.y+j>=COL)) 

  { 
   k--; 
   continue; 
  } 
  if(p[CoordInNum(Point::p.x+i, 

Point::p.y+j)]&&(p[CoordInNum(Point::p.x+i, Point::p.y+j)]->Type() 
==2)) 

  { 
   p[CoordInNum(Point::p.x,Point::p.y)] = 0; 
   Point::p.x +=i; 
   Point::p.y +=j; 
   IsEat=0; 
   delete p[CoordInNum(Point::p.x,Point::p.y)]; 
   p[CoordInNum(Point::p.x,Point::p.y)] = this; 
   return 1;     
  } 
 } 
 while(++k<96); 
 //******************************************** 
    // **************** 
    IsEat++; 
    int i,j; 
 do 
 { 
  i=rand()%7-3; 
  j=rand()%7-3; 
 } 
 while((Point::p.x+i<0)||(Point::p.x+i>=ROW)|| 

(Point::p.y+j<0) ||(Point::p.y+j>=COL)); 
 if(p[CoordInNum(Point::p.x+i, 

Point::p.y+j)]&&(p[CoordInNum(Point::p.x+i, Point::p.y+j)]->Type() 
==2)) 

 { 
  p[CoordInNum(Point::p.x,Point::p.y)] = 0; 
  Point::p.x +=i; 
  Point::p.y +=j; 
  IsEat=0; 
  delete p[CoordInNum(Point::p.x,Point::p.y)]; 
  p[CoordInNum(Point::p.x,Point::p.y)] = this; 
  return 1;     
 } 



 64

 Point *pp=NULL; 
 if(p[CoordInNum(Point::p.x+i, Point::p.y+j)] && 

(p[CoordInNum(Point::p.x+i, Point::p.y+j)]->Type()==1)) 
    { 
  pp = p[CoordInNum(Point::p.x+i, Point::p.y+j)]; 
  p[CoordInNum(Point::p.x+i, Point::p.y+j)] = 0; 
   
 } 
 if(!(p[CoordInNum(Point::p.x+i, Point::p.y+j)])) 
 { 
  if(pp) 
   p[CoordInNum(Point::p.x,Point::p.y)]=pp; 
  else 
   p[CoordInNum(Point::p.x,Point::p.y)]=0; 
  Point::p.x +=i; 
  Point::p.y +=j; 
  p[CoordInNum(Point::p.x,Point::p.y)] = this; 
  return 1; 
 } 
 return 0; 
 //*************************** 
} 
//**************************************************** 
 
//forest.h********************************************** 
#pragma once 
#include "point.h" 
#include "grass.h" 
#include "rabbit.h" 
#include "wolf.h" 
#define COUNTER ROW*COL 
class forest 
{ 
private: 
 Point *frst[COUNTER]; 
 int Grass_Max, Grass_Child; 
 int Rabbit_Max, Rabbit_Child; 
 int Wolf_Max, Wolf_Child; 
 int Grass_Col, Rabbit_Col, Wolf_Col; 
public: 
 forest(void); 
 virtual ~forest(void); 
 forest(int gr,int gr_max, int gr_ch, int rab, int 

rab_max, int rab_ch, int wl, int wl_max, int wl_ch); 
 void forest_live(); 
 int getType(int); 
 void start(); 
 void print(); 
  
}; 
//**************************************************** 
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//forest.cpp******************************************** 
#include "forest.h" 
#include <stdlib.h> 
#include <time.h> 
#include <windows.h> 
#include <iostream> 
 
using namespace std; 
 
forest::forest(void) 
{ 
 for(int i=0; i<COUNTER; i++) 
  frst[i]= 0; 
 Grass_Max=Grass_Child=0; 
 Rabbit_Max= Rabbit_Child=0; 
 Wolf_Max=Wolf_Child=0; 
 Grass_Col=Rabbit_Col=Wolf_Col=0; 
} 
 
forest::~forest(void) 
{ 
 for(int i=0; i<2000; i++) 
  if(frst[i]) 
   delete frst[i]; 
} 
 
forest::forest(int gr,int gr_max, int gr_ch, int rab, int 

rab_max, int rab_ch, int wl, int wl_max, int wl_ch) 
{ 
 for(int i=0; i<COUNTER; i++) 
  frst[i]= 0; 
 Grass_Max=gr_max; 
 Grass_Child=gr_ch; 
 Rabbit_Max= rab_max; 
 Rabbit_Child=rab_ch; 
 Wolf_Max=wl_max; 
 Wolf_Child=wl_ch; 
 Grass_Col=gr; 
 Rabbit_Col=rab; 
 Wolf_Col=wl; 
} 
 
void forest::forest_live() 
{ 
 //  
 start(); 
 print(); 
  //******************************************** 
 //  
 for(int i=0;i<COUNTER; i++) 
 { 
  if(frst[i]) 
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  { 
   int s = frst[i]->Live(frst); 
   if(s==-1) 
   { 
    delete frst[i]; 
    frst[i] = 0; 
   } 
  } 
 }   
 //******************************************* 
} 
 
void forest::start() 
{ 
 Sleep(1000); 
 srand(time(0)); 
 int i=0; 
 // ****************************** 
 for(i=0;i<Grass_Col;i++) 
 { 
  int pos = rand()%7000; 
  if(!frst[pos]) 
   frst[pos]=new Grass(pos,Grass_Max, 
   Grass_Child); 
  else 
   i--; 
 } 
 //******************************************** 
 // ***************************** 
 for(int i=0;i<Wolf_Col;i++) 
 { 
  int pos = rand()%7000; 
  if(!frst[pos]) 
   frst[pos]=new wolf(pos,Wolf_Max, Wolf_Child); 
  else 
   i--; 
 } 
    //******************************************** 
 // **************************** 
 for(int i=0;i<Rabbit_Col;i++) 
 { 
  int pos = rand()%7000; 
  if(!frst[pos]) 
  frst[pos]=new Rabbit(pos,Rabbit_Max, Rabbit_Child); 
  else 
   i--; 
 } 
 //******************************************** 
} 
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void forest::print() 
{ 
 system("cls"); 
 for(int i=0;i<COUNTER; i++) 
 { 
  if(!(i%COL)) 
   cout<<"\n"; 
  if(!frst[i]) 
   cout<<" "; 
  else if(frst[i]->Type()==1) 
   cout<<"."; 
  else if(frst[i]->Type()==2) 
   cout<<(char)2; 
        else if(frst[i]->Type()==3) 
   cout<<(char)5; 
 } 
 Sleep(1000); 
} 
int forest::getType(int i) 
{ 
 if(!(frst[i])) return 0; 
 return frst[i]->Type(); 
 
} 
//****************************************************** 
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