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A_D_Star.cpp

#include <Windows.h>
#include <ctime>
#include <iostream>
#tinclude <math.h>
#include <algorithm>
#include <vector>
#tinclude <list>

using namespace std;
//static const int width

10, height = 10, depth = 10;
//static const int width 25, height 25, depth 25;
//static const int width 50, height 50, depth 50;
static const int width = 100, height = 100, depth 100;
float delta = 1;
struct Point
{ float pointX;
float pointy;
float pointz; };
struct CubeData
{ float cost, diagCost;};
class Cube
{public:
Point center;
CubeData data;
float arcCost, pathCost;
bool isOpen;
Cube *previous;
Cube()
{ isOpen = false; }
~Cube()
{ previous = NULL;
delete previous;}
bool operator < (const Cube& rCube) const
{ return pathCost < rCube.pathCost; }
Point getCenter() const
{ return center; }
friend bool operator == (const Cube& 1Cube, const Cube& rcCube)
{ if ((lCube.getCenter().pointX == rCube.getCenter().pointX) &&
(1Cube.getCenter().pointyY == rCube.getCenter().pointY) &&
(1Cube.getCenter().pointZ == rCube.getCenter().pointZ))
{ return true; }
else
{ return false; } 1}
Cube ***cube;
vector<Cube*> getNeighbours(int i, int j, int k)

{ vector<Cube*> neighbours;
for (int x = -1; x <= 1; X++)
{ for (int y = -1; y <= 1; y++)
{ for (int z = -1; z <= 1; z++)

{ if (((1 + x)>-1) && ((jJ +y) > -1) & ((k + z) > -1)
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& & ((i + x)<width) & & ((j + y) < height) && ((k + z) < depth))
{ if ((cube[i + x]1[J + y][k +

z].getCenter().pointX != cube[i][j][k].getCenter().pointX) || (cube[i +
x]1[j + y][k + z].getCenter().pointY != cube[i][j][k].getCenter().pointY) ||
(cube[i + x][] + y1[k + z].getCenter().pointz I=

cube[i][j][k].getCenter().pointZz))

{ if ((abs(cube[i + x]J[j7 + yllk +
z].getCenter().pointX - «cube[i][j][k].getCenter().pointX) <= delta) &&
(abs(cube[i + x]1[3 + y][k + z].getCenter().pointY -
cube[i][j][k].getCenter().pointY) <= delta) && (abs(cube[i + x][]j + yl[k +
z].getCenter().pointZz - cube[i][j][k].getCenter().pointZ) <= delta))

{ neighbours.push_back(&cube[i + x][]j +
yl[k + z]);}}}}3}}
return neighbours;}
struct CubeFind
{ CubeFind(Cube* rCube) : c(rCube) {}
Cube *c;
bool operator()(Cube* 1Cube) const
{ return 1Cube == c; 1}
class CubeBuilder
{ int cWidth, cHeight, cDepth;
public:
float cDelta;
CubeBuilder(int width, int height, int depth, float delta)
{ cDelta = delta;
cWidth = width;
cHeight = height;
cDepth = depth; }
Cube createCube(int i, int j, int k, int cost)
{ Cube result;
float z = i;
float y = j;
float x k;
result.center = { x, y, z };
if (cost > 6)
{ cost = 1; }
else
{ cost = 10; }
result.data.cost = cost;
result.data.diagCost = cost + 0.414;
return result; }};
float cDistance(Cube *start, Cube *finish)
{ float dist;
dist = powf((start->getCenter().pointX - finish->getCenter().pointX),
2) + powf((start->getCenter().pointY - finish->getCenter().pointY), 2) +
powf((start->getCenter().pointZ - finish->getCenter().pointz), 2);
dist = sqrtf(dist);
return dist;}
void setPath(Cube *current, list<Cube*> *closed)
{ vector<Cube*> neighb = getNeighbours(current->getCenter().pointX,
current->getCenter().pointY, current->getCenter().pointZ);
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for (int 1 = @; i < neighb.size(); i++)
{ if (neighb[i]->data.diagCost < 9)

{ if (cDistance(current, neighb[i]) > delta)

{ neighb[i]->arcCost = current->data.cost + neighb[i]-
>data.diagCost; }

else

{ neighb[i]->arcCost = current->data.cost + neighb[i]-
>data.cost;}

if ((find_if(closed->begin(), closed->end(),
CubeFind(neighb[i])) != closed->end()) == false)

{if ((neighb[i]->getCenter().pointX I= current-
>getCenter().pointX) | | (neighb[i]->getCenter().pointY I= current-
>getCenter().pointY) | | (neighb[i]->getCenter().pointZz I= current-

>getCenter().pointz))
{ neighb[i]->previous = current; }}}}}
vector<Cube*> make_path(Cube *start, Cube *cube)
{ vector<Cube*> path;
int v=0;
path.push_back(cube);
while ((cube->previous) && (cube != start) && (cube != cube-
>previous->previous))
{ cube = cube->previous;
path.push_back(cube);
V++;
printf("%i) %.1f, %.1f, %.1f\n", v, cube->getCenter().pointX,
cube->getCenter().pointY, cube->getCenter().pointz); }
return path;}
vector<Cube*> aStar(Cube *start, Cube *finish)
{ int n=0;
bool isFirst = true;
vector<Cube*> neighb;
list<Cube*> open;
open.push_back(finish);
start->isOpen = true;
list<Cube*> closed;
start->data.cost = 0;
start->data.diagCost = 0;
finish->data.cost = 0;
finish->data.diagCost = 0;
start->pathCost = start->data.cost + cDistance(start, finish);
Cube *current, *next;
while (!open.empty())
{ open.sort();
current = open.front();
n++;
system("CLS");
printf("%i\n", n);
if ((find_if(closed.begin(), closed.end(), CubeFind(start)) !=
closed.end()) == true)
{ open.clear();
closed.clear();
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return make_path(finish, current); }
open.pop_front();
current->isOpen = false;
setPath(current, &closed);
closed.push_back(current);
list<Cube*> openNeighb;
neighb = getNeighbours(current->getCenter().pointX, current-
>getCenter().pointY, current->getCenter().pointZ);
for (int 1 = @; i < neighb.size(); i++)
{ if ((find_if(closed.begin(), closed.end(),
CubeFind(neighb[i])) != closed.end()) == false)
{ if (neighb[i]->data.diagCost < 9)
{ openNeighb.push_back(neighb[i]);

neighb[i]->pathCost = neighb[i]->arcCost +
cDistance(neighb[i], finish);
if ((find_if(open.begin(), open.end(),

CubeFind(neighb[i])) != open.end()) == false)
{ neighb[i]->isOpen = true;
open.push_back(neighb[i]); }
else
{ openNeighb.sort();
next = openNeighb.front();
if (neighb[i]->data.cost < next-
>data.cost)
{ next = neighb[i];
next->previous = current; }}}
else
{ neighb[i]->isOpen = false;
closed.push_back(neighb[i]);}}}
openNeighb.clear(); }
open.clear();
closed.clear();
printf("no path\n");
return make_ path(start, start);}
Cube* make_path_dStar(Cube *start, Cube *finish, 1list<Cube*> *open,
list<Cube*> *closed)
{ Cube *current, *next;
vector<Cube*> neighb;
open->sort();
if (open->empty())
{ printf("no path\n");
return start; }
current = open->front();
open->pop_front();
current->isOpen = false;
setPath(current, closed);
closed->push_back(current);
list<Cube*> openNeighb;
neighb = getNeighbours(current->getCenter().pointX, current-
>getCenter().pointY, current->getCenter().pointz);
for (int 1 = @; i < neighb.size(); i++)
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{ if ((find_if(closed->begin(), closed->end(),
CubeFind(neighb[i])) != closed->end()) == false)
{ if (neighb[i]->data.diagCost < 9)
{ openNeighb.push_back(neighb[i]);

neighb[i]->pathCost = neighb[i]->arcCost +
cDistance(neighb[i], finish);
if ((find_if(open->begin(), open->end(),

CubeFind(neighb[i])) != open->end()) == false)
{ neighb[i]->isOpen = true;
open->push_back(neighb[i]); }
else
{ openNeighb.sort();
next = openNeighb.front();
if (neighb[i]->data.cost < next->data.cost)
{ next = neighb[i];
next->previous = current;} }}
else
{ neighb[i]->isOpen = false;
closed->push_back(neighb[i]); 11}
openNeighb.clear();
if (open->empty())
{ printf("no path\n");
return start; }
open->sort();
current = open->front();
return current;}
Cube* changeCost(Cube *move, Cube *neighb, float newCost, list<Cube*> open,
list<Cube*> closed)
{ neighb->data.cost = newCost;
if ((find_if(closed.begin(), «closed.end(), CubeFind(neighb)) !I=
closed.end() == true))
{ open.push_back(move); }
open.sort();
return open.front();}
int newCost()
{ if ((rand() % 10 + 1) <= 3)
{ return rand() % 19 - 9; }
else
{ return 0; }}
Cube* dStar(Cube *start, Cube *finish)
{ int n=0;
Cube *move, *min;
vector<Cube*> neighb;
list<Cube*> open;
open.push_back(finish);
finish->isOpen = true;
list<Cube*> closed;
start->data.cost = 0;
start->data.diagCost = 0;
finish->data.cost = 0;
finish->data.diagCost = 0;
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while (((find_if(closed.begin(), closed.end(), CubeFind(start)) !=
closed.end()) == false) || (open.empty()))
{ min = make_path_dStar(start, finish, &open, &closed);
n++;
system("CLS");
printf("%i\n", n); }
move = start;
int v = 0;
while (move != finish)
{ neighb.clear();
neighb = getNeighbours(move->getCenter().pointX, move-
>getCenter().pointY, move->getCenter().pointZ);
n++;
printf("%i ", n);
for (int 1 = @; i < neighb.size(); i++)
{ int x = 0;
if ((neighb[i]->data.cost + (x = newCost())) != neighb[i]-
>data.cost)
{ min = changeCost(move, neighb[i], neighb[i]-
>data.cost + x, open, closed); } }
while ((min->data.cost < move->data.cost) & & (!open.empty()))
{ min = make_path_dStar(min, finish, &open, &closed);
n++;
printf("\r%i ", n);}
if (open.empty())
{ open.clear();
closed.clear();
printf("no path\n");
return start; }
move = move->previous;
V++;
printf("%i) %.1f, %.1f, %.1f\n", v, move->getCenter().pointX,
move->getCenter().pointY, move->getCenter().pointz); }
open.clear();
closed.clear();
return move;}
void main()
{ CubeBuilder cubes(width, height, depth, delta);
cube = new Cube**[width];
for (int 1 = 0; i < width; i++)
{ cube[i] = new Cube*[height];
for (int j = @; j < height; j++)
{ cube[i][j] = new Cube[depth]; } }
vector<Point> cNeighbours;
srand(time(0));
for (int i = @; i<width; i++)
{ for (int j = 0; j<height; j++)
{ for (int k = 0; k<depth; k++)
{ cube[i][j][k] = cubes.createCube(i, J, k,
rand()%10+1);}} }
printf("gen done\n");
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clock_t st = clock();
float et;
//aStar(&cube[@][0][0], &cube[9][9]1[9]);
//aStar(&cube[0][0][0], &cube[24][24][24]);
//aStar(&cube[0][0][0], &cube[49][49][49]);
//aStar(&cube[0][0][9], &cube[99][99][99]);
//dStar(&cube[0][0][@], &cube[9][9][9]);
//dStar(&cube[0][0][0], &cube[24][24][24]);
//dStar(&cube[0][0][0], &cube[49][49][49]);
dStar(&cube[0@][0][0], &cube[99][99][99]);
printf("done\n");
et = (clock() - st) / CLOCKS PER_SEC + ©0.001 * ((clock()
CLOCKS_PER_SEC);

printf("%f\n", et);
for (int i = @; i < width; i++)
{ for (int j = @; j < height; j++)

{ delete[] cube[i][]]; 1}

delete[] cube[i];}
delete[] cube;
system("pause");}

Cube.h

#pragma once
struct Coords
{ float x;
float y;
float z;
Coords(){};
Coords(float x, float y, float z);};
const float INF_COST = 10000000;
class Cube

{public:
Cube()
{ diagCost = 9;
pathCost = 0;

arcCost = 0;

previous = 0;};
Cube(float x, float y, float z, float cost);
Cube(const Coords& coords, float cost);
~Cube();

st) %

void setCoords(const Coords& new_coords) { coords = new_coords; };

void setCost(const float& new cost)
{ if (new_cost == 9)
{ cost = 10; }
else
{ cost = 1; }};
Coords getCoords() const { return coords; };
float getCost() const
{ if (cost == 1)
{ return 1; }




94

else
{ return 0; }};
void Draw(/*Some handle to draw*/);
private:
Coords coords;
float cost, diagCost, pathCost, arcCost;
Cube *previous;};

Grid.h

#pragma once

#include "Cube.h"

typedef unsigned int uint;

class Grid

{public:
Grid(int width, int height, int depth);
~Grid();
int getWidth() const { return width; };
int getHeight() const { return height; };
int getDepth() const { return depth; };
float Available(int i, int 3, int

vertices[i][j][k].getCost(); };

k) const { return

void setAvailable(int i, int j, int k, const bool& available) {

vertices[i][j][k].setCost(available); };
void SaveToFile(const char *filename);
void ReadFromFile(const char *filename);
void Draw(/*Some handle to draw*/);
private:
int width;
int height;
int depth;
Cube ***vertices;
void Init();
void Release();};

Grid.cpp

#include "Grid.h"
#include <fstream>
#include <iostream>
Grid::Grid(int i_width, int i_height, int i_depth)
{ width = i_width;
height = i_height;
depth = i_depth;

Init();}
void Grid::Init()
{ vertices = new Cube**[width];
for (int 1 = 0; i < width; i++)
{ vertices[i] = new Cube*[height];

for (int j = @; j < height; j++)
{ vertices[i][j] = new Cube[depth];

} }
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int cost = 0;
for (int i = @; i < width; i++)
{ for (int j = ©; j < width; j++)
{ for (int k = 0; k < width; k++)
{ cost = rand() % 10 + 1;
if (cost>6)
{ setAvailable(i, j, k, 1); }
else
{ setAvailable(i, j, k, 9); }}}}}
Grid: :~Grid()
{ Release();}
void Grid::Release()
{ for (int i = @; i < width; i++)
{ for (int j = @; j < height; j++)
{ delete[ Jvertices[i][]]; }
delete[ Jvertices[i]; }
delete[ Jvertices;}
void Grid::SaveToFile(const char *filename)
{ using namespace std;
fstream file;
file.open(filename, ios::out);
file << width << " " << height << " " << depth << endl;
for (int 1 = @; i < width; i++)
{ for (int j = @; j < height; j++)
{ for (int k = @; k < height; k++)
{ file << vertices[i][j][k].getCost() << " ";}
file << endl; 1}
file.close();}
void Grid::ReadFromFile(const char *filename)
{ Release();
using namespace std;
fstream file;
file.open(filename, ios::in);
file >> width >> height >> depth;
Init();
for (int 1 = 0; i < width; i++)
{ for (int j = @; j < height; j++)
{ for (int k = 0; k < height; k++)
{ float c;
file >> c;
vertices[i][j][k].setCost(c); 11}
file.close();}

Lee.h

#pragma once
#include "PathFinder.h"
class Lee : public PathFinder
{public:
Lee(int start_x, int start_y, int start_z,
int end_x, int end_y, int end_z);




96

virtual ~Lee();

virtual void Do(const Grid& grid);
private:

int Wave(int n);

int FindPath(int n);

static const int EMPTY = -1;

static const int WALL = -2;

int ***field;};

Lee.cpp

#include "Lee.h"
#include <Windows.h>
#include "Grid.h"
#include <queue>
Lee::Lee(int x_start, int y start, int z_start, int x_end, int y _end, int
z_ end) :
PathFinder(x_start, y_start, z_start, x_end, y _end, z_end)
{ title = "Lee";}
Lee::~Lee(){}
void Lee::Do(const Grid& grid)
{ int i, j, k, n=0;
field = new int**[FIELD _W];
for (1 = @; i < FIELD W; i++)
{ field[i] = new int*[FIELD_H];
for (j = ©; j < FIELD _H; j++)
{ field[i][j] = new int[FIELD D]{-1};
for (k = @; k < FIELD D; k++)
{ field[i][j][k] = (grid.Available(i, j, k)==1) ? EMPTY

: WALL; 11}
n = Wave(n);
n = FindPath(n);

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

for (1 = @; i < FIELD W; i++)

{ for (j = ©@; j < FIELD _H; j++)
{ delete[ ]field[i][]]; 1}
delete[ ]field[i]; }

delete[ ]field;}

int Lee::Wave(int n)

{ std::queue<int> need_visit;
int i, j, k;

int x, y, z;
int d_hw = FIELD H * FIELD W;
field[start_x][start_y][start_z] = 0;
need_visit.push(start_z * d_hw + start_y * FIELD W + start_x);
do
{ X = (need_visit.front() % d_hw) % FIELD W;
y = (need_visit.front() % d_hw) / FIELD W;
z = need_visit.front() / (d_hw);
need_visit.pop();
for (i = -1; i <= 1; i++)
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{ if ((x + 1 >=0) &&
(x + 1 < FIELD W))
for (j = -1; j <= 1; j++)
{ if ((y + j >= 0) &&
(y + j < FIELD H))
for (k = -1; k <= 1; k++)
{ if ((z + k >= 0) &&
(z + k < FIELD D))
{ if (field[x + i][y + jl[z + k]
== EMPTY)
{ field[x + i][y + jl[z + k]
= field[x][y]l[z] + 1;
if (((i + x) == end _x) &&
((J +y) == end_y) &&
((k + z) == end_z))
return n;
need visit.push((z +
k)*(d_hw) + (y + J)*FIELD_W + (x + 1)); 3111}
n++;
} while (!need_visit.empty());
return n;}
int Lee::FindPath(int n)
{ if (field[end_x][end_y][end_z] > 0)
{ int d_hw = FIELD H * FIELD W;
int i, j, k;
int x, y, z;
int p;
X = end_x;
y = end_y;
z = end_z;
path[@] = end_z * d_hw + end_y * FIELD W + end_x;

p=1;
do
{ for (i = -1; i <= 1; i++)

{ if ((x +1>=0) &&
(x + i < FIELD_W))
{ for (3 = -1; j <= 1; j++)
{ if ((y + j >=0) &&
(y + j < FIELD_H))
{ for (k = -1; k <= 1; k++)
{ if ((z + k >= 0) &&
(z + k < FIELD D))
{ if (field[x + i][y + jllz
+ k] == (field[x][y][z] - 1))
goto FIND; }}}}}}
FIND:
X = X + 1i;
y =y +3;
z =z + k;
path[p] = z*d _hw + y*FIELD W + Xx;
pt++;
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Sleep(100);
n++;

} while ((x != start x) || (y !=
P_WAS_BUILD;

path_result

else
path_result
return n;}

Main.cpp

#tinclude "PathFinder.h"
#include "AStar.h"
#include "Deikstra.h"
#include "Lee.h"

#tinclude "Grid.h"

#include <ctime>

#tinclude <iostream>
#include <memory>

const int GRID WIDTH = 100;
const int GRID HEIGHT = 100;
const int GRID DEPTH = 100;

start_y) || (z !'= start_z));
¥

P_CAN_NOT_BUILD;

void Test(std::unique_ptr<PathFinder> test, const Grid& grid);

void main()
{ //srand(time(0));

Grid myGrid(GRID WIDTH, GRID_HEIGHT, GRID DEPTH);
//myGrid.SaveToFile("filenamel@0.txt");
//myGrid.ReadFromFile("filenamel00.txt");

Test(std: :unique_ptr<Lee>(new

Lee(®, ©, ©, GRID WIDTH -

GRID HEIGHT - 1, GRID DEPTH - 1)), myGrid);}
void Test(std::unique_ptr<PathFinder> test, const Grid& grid)

{ test->Algorithm(grid);
test->ShowResults();
system("pause");}

Pathfinder.h

#pragma once
#include "MiniTimer.h"
class Grid;
class PathFinder
{public:
PathFinder(
int start_x, int start_y,
int end_x, int end_y, int
virtual ~PathFinder();
void SetBegin(int x,
start_z = z; };

int vy,

void SetEnd(int x, int y, int
}s

double GetResultTime() const {
// int * GetResultPath() const {};

int start_z,

end_z);
int z) { start. x = x; starty =
z) { end x = x; end .y = y; end_z =

return timer.getTime(); };

ys

Z,
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virtual void Algorithm(const Grid& grid);

void ShowResults();

void ShowTitle();

void ShowPath();

void ShowTime();

protected:

virtual void Do(const Grid& grid) = 0;

int start_x;

int start_ y;

int start_z;

int end_x;

int end_y;

int end_z;

int FIELD W;

int FIELD_H;

int FIELD D;

int *path;

int path_length;

enum

{ P_WAS_NOT_BUILD,
P_WAS_BUILD,
P_CAN_NOT_BUILD,
P_EQUAL

} path_result;

MiniTimer timer;

const char *title;

void CreatePath(int length);};

Pathfinder.cpp

#include "PathFinder.h"
#include "Grid.h"
#include <stdio.h>
PathFinder: :PathFinder(
int x_start, int y_start, int z_start,
int x_end, int y end, int z_end) :
start_x(x_start), start_y(y_start), start_z(z_start),
end x(x_end), end_y(y_end), end _z(z_end),
FIELD W(Q), FIELD H(®), FIELD D(®)
{ path = nullptr;
path_result = P_WAS_NOT_BUILD;}
PathFinder: :~PathFinder()
{ delete[ Jpath;}
void PathFinder::CreatePath(int length)
{ delete[ Jpath;
path_length = length;
path = new int[path_length];
for (int 1 = @; i < path_length; i++)
path[i] = -1}
void PathFinder::Algorithm(const Grid& grid)
{ FIELD W = grid.getWidth();
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FIELD_H = grid.getHeight();

FIELD D = grid.getDepth();

if ((start_x == end_x) &&
(start_y == end_y) &&
(start_z == end_z))

{ path_result = P_EQUAL; }

else

{ timer.Start();
CreatePath(FIELD W*FIELD H*FIELD D);
Do(grid);
timer.Finish(); }}

void PathFinder: :ShowTitle()

{

printf("%s Algorithm\n", title);}

void PathFinder: :ShowResults()

{

ShowTitle();
ShowPath();
ShowTime();}

void PathFinder: :ShowPath()

{ switch (path_result)
{case P_WAS NOT BUILD: puts("Path was not build!"); break;
case P_CAN _NOT_BUILD: puts("Path was not build!"); break;
case P_EQUAL:
puts("Start and end points are equal");
printf("Start coords (%d, %d, %d)\n", start_x, start.y,
start_z);

printf("End coords (%d, %d, %d)\n", end_x, end_y, end_z);
break;
case P_WAS_BUILD:
int x, y, z;
int d_hw = FIELD H * FIELD_ W;
puts("Path: ");
for (int i = @; (i < path_length) && (path[i] != -1); i++)

{ x = (path[i] % d_hw) % FIELD W;
y = (path[i] % d_hw) / FIELD W;
z = path[i] / d_hw;

printf("%02d. (%d, %d, %d)\n", (i + 1), x, y, z);}
break;}}

void PathFinder: :ShowTime()

{

printf("Time of algorithm execution = %f\n", timer.getTime());}
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Jonatok B

BigomicTs aTecrariitHoi po6oTu
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ITo3naueHHs Hazgra . HAon, .
BiJTOMOCTI
TekcToBI JOKYMEHTH
1 I'fOUK. 502528.006 113 [MosicHIOBaJIbHA 3amUCKa 74 nuctiB
2 I'fOUK. 502528.006 01-12-01 Tekct mporpamu 14 nucriB
I'padiuni marepianm
TTOHK. 502528.006 pad P
3 KonnenryanpHa  jgiarpamMa  KOMIIOHEHTY )
CUCTEMU et
4 Jexkommo3uiiss ~ giarpaMd  KOMITOHEHTY 1
CUCTEMU et
5 Jlexommo3uiris dyHKIT B3aeMOIiT 1
KOpHCTyBaua 4yepe3 inTepderic et
JlekoMmo3uitis GyHKIT B3aeMOII1
6 Oe3MUIOTHOTO  JHiTalbHOTO  amapaTta 3|1 jmcr
CHUCTEMOIO
7 Hexommosutiiss  QyHKIil  00CITyroByBaHHs | et
IIPOrPAMHOI CUCTEMU
8 JloriuHa cxema 0a3u JaHHUX 1 oucr
9 ®izuyHa cxema 0a3u NaHHUX 1 mucr
I'fOUK. 502528.006 13
U13m. [lucm No dokym. U lionuc | [ama a
Pospobus [Z(golcgmiOKeBuq W Hocniooicenns memooie nowyxy JTuct | JluctiB
s - ONMUMATLHUX WAXIB PYXY 8
Ilepesipus. |Pewemnix B.M. MPbOXEUMIDHOMY NPOCMOpPI ONsL | | 1 1
H. Koump. | Pewiemnix B.M. inhopmayitinux cucmem opeanizayii XHVPE
- nOBIMPAHOI 00CABKU KOPUCHUX K ova CT
3ameepous. |['pebennik 1.B. 6anmaicie agpedpa




