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ObpaHi ymoBU aHaAi3y

Po3mipHicTb

ButpaueHuu
yac

AHaAI3 aArOPUTMIB reHepaLiil AabipuHTIB

Yac rexepauii AabipuHTIE pizHOT posmipHOCTi, MC

ANTOPHTI reHepauil

1000x1000 10000x10000 50000x50000
MeTog BiHapHoro pepeea 13 1386 24256
AnropuTi Ennepa 150 61527 1055954
Anroputm Onpoca-Bposepa 397 80767 2068884
Yac, BMTPAYSHHH Ha reHepaujio Yac, EHTpaYeHHid Ha reHepauin Yac, BHTP HHar
AabipHHTIE pOEMIpHICTIO AabipHHTIE po2MipHICTIO AabipHHTIE poamipHICTIO
1000x1000, mc 10000x10000, mc 50000x50000, Mmc

80787

400 80000

350 70000 ai527
300 80000
250 S0000
200 40000
150 50000
100 20000
50 10000
o o

METDA GiHBPHOMD AATOpHTM Exteps Mmpum Qw:lna- MeToa BicepHDrD AaropHTd Exneps Mmp»mn E\w:na-

sepaza

2500000

2000000

1500000

1000000

S00000

1055854

24238 I

MeTO4 BiHEPHOMD AATOPITM EAAERS AATDPHTM OAa0CE-
A2peEs Eposepa




[TOLIYK LUAAXY

ANTOPHTIM NOLIYEKY WARXY

Anroputa BiHapHoro pepeea

Yac nowyky NpH BHKOPUCTAHHI PISHKMX anropHTMIE reHepauii nabipuHTy, mc

Anroputm Ennepa

AnropuTti Oapoca-Bposepa

MeTos NOWYKY ¥ WHPHHY 21 1579 852
ANTOPHTM ABHKCTPH 43 5077 2947
MeTtop A* 9 7149 2136
Yac nowyky y AabipuuTi, Yac nowyky y rabipuuTi, Yac nowyky y rabipHuHTi,
3rEHEPOEAHOMY METOADM 2rEeHEPOBAHOMY METOADM EAnepa, 3rEHEPOEaHOMY METOAOM OnpoCa -
BiHapHoro aepeea, Mc MC Bpoaspa, mc
S0 8000 3500
as 7l48
45 7000 — 2047
“@ 8000
35 S077 2200 21s8
5000
S 2000
25 21 4000 1en
2 5000
15 &51
] 2000 1579 000
o0
500
: . - . I
o o o
METOA MOUsKY Y ANTTERHTM MeTas A% METOA ROLYKY Y AATOQHTM MeTon A% METOA NOWHY Y ANOPUTM MeTog A%
W pHHY LEiFTTpR LIHIHY . HIMpHEY LefiECTpH

[TOLIYK LUAAXY

AATOPHTM NOWYKY LWAAXY
MeToa NOWYKY ¥ LWHPHHY
ANTOPHTM ASHKCTRH
MeTog A*

Yac NoWyKy NPH EMKOPHCTAHHI PIZHKX aATOPHTMIE reHepail AabipHHTy, MC

Anroputy BiHapHoro pepeea
2841
5913
a79

AnropuTia Ennepa
3738884

7852283

15753157

Anroputm Ongoca-Bposepa
3940872
8754335

16053608

Yac nowyky y AabipuuTi,
2rEHEPOEAHOMY METOADM
BiHapHOTO AEPEBa, MC

METog nownywy ¥
WHPHHY

ANTDPHTM
LEiFTTpR

Metoa A%

Yac nowyky y Aabipumi,
3rEHEPOE3HOMY METOADM
Ennepa, mc
18000000
157538157
168000000
14000000
12000000
10000000
TE52283
&000000
B000000
3738884
4000000
2000000 l
o
METOA MouNKy  AATDDHTI MaTas A%
¥ WHpHKY LEHrCTpR

13000000
18000000
14000000
12000000
10000000
000000
E000000
4000000
2000000

Yac nowyky y rabipuuTi,

3reHEPOEaHOMY MeTDAOM OAAOCE -

Epoaepa, mc
18053608
B754335
3940872
METOA NOUKYY  AATOpHTM MeTng, A%
WAPHHY LevrCTpR

10
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[MowyK WAAXy

Yac, BMTpauYeHHi Ha NOWYK WAAXY ¥ AabipuHTi
AAI'OpHTM noLyry q 50000x 50000 0AMHHLE 2reHEPOEaHHM METOAOM
ac, Mc GiHapHoro pgepeea, Mc
LIAAXY 5000
40827
MeTopa nowyky y 40000
19645
LIMPHHY 55000
- 30000
AAropuTM AeHKCTPH 40627
25000
Metoa A* 16052 19845
20000
18052
15000
10000
5000
4]
METOA NOUYKYY IHPHHY  ANTOPHTM ASiKCTRH MeTog A%

BucHOBKU

PeanizoBaHi aArOpUTMU FreHepallii Ta NOLLYKY LAAXY MOXYTh OYTHM BUKDDPUCTaHi AAS
BUpILLIEHHA cydacHUX 3apad, noTpebyoumnx reHepallii Ta BUpilLleHHA AaBipUHTIB y
raayzi poboToTexHiku, iIrpoBoro AMzaiHy abo onTUMIzaLii MapLpyTie.

leHepalia meToaoM BiHapHOTD AepeBa CTBOPHE AaBipHHTH HM3LKOT CKAAAHOCTI 3a
Manuii yac. Aaroputm Oapoca-bpoaepa notpebye HaMBIAbLLY KIABKICTL Yacy AAS
BUKOHAHHA AAA reHepallil AabipuHTy

AOCAIAKEHO BNAMB 3aCTOCOBAHOIO aArOpPUTMY reHepauli Ha 4ac NOLWYKY LWARXY.
MeToa NoLWyKy Y WHPKHHY BUTPayae HAMMEHLLY KIABKICTL Yacy AAS BUPILLEHHA
AabipuHTiB, areHepoBaHux MeTopamMmuEAarepa Ta Oapoca-bpoaepa. AnroputMm A* €
HaledeKTMBHILIUM AAR AaBipMHTIB, 3areHepoBaHUX MeToAOM BiHapHOro AepeBa

PeaynbTatv po60TK 6ynu NnpeacTaesneHi y pamkax 11 Ta 12 mixkHapogHoi
HayKOBO-TeXHIYHOI KOHpepeHLil “Npo6nemu iHhopmaTn3auir




JIOJIATOK B

BuxigHuit Koj 3aCTOCYHKY

b.1 Peanizariist anropuTMiB reHepaiii 1abipuHTy

b.1.1 Aaroput™m GiHapHOTO JiepeBa

using UnityEngine;

//Binary Tree Genetate Algorithm
public class BinaryTreeMazeGenerator
{

// Generate alrogithm

public bytel, ]

{

GenerateMaze (ref int width,

IMazeGenerator

ref int height)

// Reducing Width and Height to Odd Values
if (width % 2 == 0) width++;
if (height % 2 == 0) height++;
// Creating an array for the labyrinth
byte[,] maze = new byte[width, height];
for (int x = 0; x < width; x++)
{
for (int y = 0; y < height; y++)
{
maze[x, y] = 1;
}
}
// Generating
for (int x = 2; x < height; x+=2)
{
for (int y = 0; y < width-1; y+=2)
{
maze[x, y] = 0;
if (Random.Range (0, 2) == 0)
{
maze[x, vy + 1] = 0; // Open the passage on
the right
}
else
{
maze[x - 1, y] = 0; // Open the passage on

the top
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}
// Removing the walls at the edges
for (int i = 0; i1 < height; i++) maze[0, 1] = 0;

for (int 1 = 1; i < width; i++4+) maze[i, width - 1] = 0;

return maze;

b.1.2 Anroputm Onnoca-bponepa

//0ldus Broder Genetate Algorithm

public class AldousBroderMazeGenerator : IMazeGenerator

{

// Generate alrogithm
public bytel[,] GenerateMaze (ref int width, ref int height)

{

// Reducing Width and Height to Odd Values
if (width % 2 == 0) width++;
if (height &% 2 == 0) height++;

// Creating an array for the labyrinth
byte[,] maze = new byte[width, height];
for (int x = 0; x < width; x++)
{

for (int y = 0; y < height; y++)

{

maze[x, y] = 1;

}

}

// Counting the total number of cells in the maze
int totalCells = (width / 2 + 1) * (height / 2 + 1);
int visitedCells = 1;

// Determining a random starting position
int currentX = UnityEngine.Random.Range (0, width / 2) *

int currentY = UnityEngine.Random.Range (0, height / 2) *
maze [currentX, current¥Y] = 0;

// Directions

int[][] directions = new int[][]
{
new int([] { 0, -2}, // up
new int([] { 0, 2 }, // down
{

new int[] -2, 0}, // left
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new int[] { 2, 0 } // right
i

// Execution of the algorithm before visiting all cells
while (visitedCells < totalCells)
{

// Random direction

int[] direction =

directions[UnityEngine.Random.Range (0, directions.Length)];
int nextX = currentX + direction[0];
int nextY = currentY + direction[l];

// Is the cell in Bounds?
if (IsInBounds (nextX, nextY, width, height))
{

// Is the cell visited?

if (maze[nextX, nextY] == 1)

{

// Remove the wall between the current and

next cells
maze[currentX + direction[0] / 2, currentY +

direction[l] / 2] = 0;

// Mark the next cell as visited
maze [nextX, nextY] = 0;
visitedCells++;

}

// Move to the next cell
currentX = nextX;
currentY nextyY;

return maze;

}

// Checking if the coordinates are inside the boundaries
private bool IsInBounds (int x, int y, int width, int height)

{
return x >= 0 && x < width && y >= 0 && y < height;

b.1.3 Anroput™m Ennepa

using System.Collections.Generic;

//Eller Genetate Algorithm
public class EllerMazeGenerator : IMazeGenerator

{



private System.Random isConnection = new System.Random() ;

public byte[,] GenerateMaze (ref int width, ref int height)
{

// Reducing Width and Height to Odd Values

if (width % 2 == 0) width++;

if (height % 2 == 0) height++;

// Creating an array for the labyrinth
byte[,] maze = new bytelheight, width];
for (int y = 1; y < height; y += 2)
{

for (int x = 1; x < width; x += 2)

{

mazely, x] = 1;

}

}

// Initial structure of sets for rows
int[] sets = new int[(width / 2) + 17];
int nextSet = 1;

// Processing each row of the maze
for (int y = 0; y < height; y += 2)
{
// Create new sets if needed
for (int x = 0; x < sets.Length; x++)
{
if (sets[x] == 0) sets[x] = nextSet++;

}

// Creating horizontal connections
for (int x = 0; x < sets.Length - 1; x++)
{
if (isConnection.Next (2) == || sets[x] ==
sets[x + 11])

// Put up a wall
mazely, (x * 2) + 1] = 1;
}
else
{
// Combine sets
int targetSet = sets[x + 1];
for (int i = 0; i < sets.Length; i++)
{
if (sets[i] == targetSet) sets[i] =
sets[x];

}

// If this is the last line, join all sets



if (y + 2 >= height)

for (int x = 0; x < sets.Length - 1; x++)
{

if (sets[x] != sets[x + 11)
{
mazely, (x * 2) + 1] = 0; // Remove the
wall
int targetSet = sets[x + 1];
for (int i = 0; 1 < sets.Length; i++)
{
if (sets[i] == targetSet) sets[i] =
sets[x];

}
}

break; // End the row processing loop

}

// Create vertical connections
var connectedSets = new HashSet<int> () ;
for (int x = 0; x < sets.Length; x++)
{
if (isConnection.Next (2) == 0 ||
connectedSets.Contains (sets[x]))

{
// Put up a wall

mazely + 1, x * 2] = 1;
}
else

{

connectedSets.Add (sets[x]); // Guarantee
connection for a set
}
}

// Guarantee at least one connection for a set
foreach (int set in sets)

{

if (!connectedSets.Contains (set))

{

for (int x = 0; x < sets.Length; xt++)
{
if (sets[x] == set)
{
mazel[y + 1, x * 2] = 0; // Remove
the wall
connectedSets.Add (set) ;
break;
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// Update sets for the next row
for (int x = 0; x < sets.Length; x++)

{

if (mazel[y + 1, x * 2] == 1) sets[x] = 0; //
Cells with a border get new sets

}
}

return maze;

b.2 Peanizartist anrOpuTMiB MOMIYKY IIISXY

b.2.1 lTomyk y mupuny

using System.Collections.Generic;
using UnityEngine;

// Breadth First Search Algorithm

public class BreadthFirstSearch : IPathfindingAlgorithm
{

// Generated maze
public List<Vector2Int> FindPath (byte[,] maze)
{

// Size of the labyrinth

int rows = maze.GetLength(0);

int cols maze.GetLength (1) ;

// Announcement of start and end points
Vector2Int start = Vector2Int.zero;
Vector2Int goal = Vector2Int.zero;

// Determining the start and finish points
for (int x = 0; x < rows; x++)
{ for (int y = 0; y < cols; y++)
{ if (mazel[x, y] == 2)
{ start = new Vector2Int(x, Vy);
;lse if (mazelx, y] == 3)
{ goal = new Vector2Int(x, V)

}
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// Check for the presence of a start and end point
if (maze[start.x, start.y] !'= 2 || maze[goal.x, goal.y]

Debug.LogError ("Start or end point not found!");
return new List<Vector2Int>():;

}

// Checking the boundaries
bool IsInBounds (Vector2Int pos) => pos.x >= 0 && pos.x <

rows && pos.y >= 0 && pos.y < cols;

// Shifts for neighbors
Vector2Int[] directions = { Vector2Int.up,
Vector2Int.down, Vector2Int.left, Vector2Int.right };

// Queue for BFS
Queue<Vector2Int> queue = new Queue<Vector2Int>();

queue.Enqueue (start) ;

// Dictionary for tracking previous points
Dictionary<Vector2Int, Vector2Int?> cameFrom = new
Dictionary<Vector2Int, Vector2Int?>
{
[start] = null

b

// BFS main loop
while (queue.Count > 0)

{

Vector2Int current = queue.Dequeue();

// If the goal is reached, restore the path
if (current == goal)
{
List<Vector2Int> path = new List<Vector2Int>();
while (current != null &&
cameFrom.ContainsKey (current))

{
path.Add (current) ;

current =
cameFrom[current] .GetValueOrDefault () ;
}
path.Reverse () ;
return path;

}

// Checking neighbors
foreach (Vector2Int direction in directions)

{

Vector2Int neighbor = current + direction;



if (IsInBounds (neighbor) && maze[neighbor.x,

neighbor.y] != 1 && !cameFrom.ContainsKey (neighbor))

{
qgueue.Enqueue (neighbor) ;
cameFrom[neighbor] = current;

}

// If path not found
Debug.LogWarning ("Path not found!");
return new List<Vector2Int>();

b.2.2 AnroputMm JleitkcTpu

using System.CodeDom.Compiler;
using System.Collections.Generic;
using UnityEngine;

// Dejkstra Search Algorithm
public class DejkstraSearch : IPathfindingAlgorithm

{

// Generated maze
public List<Vector2Int> FindPath (byte[,] maze)

{

// Size of the labyrinth
int rows = maze.GetLength (0);
int cols = maze.GetLength(1l);

// Announcement of start and end points
Vector2Int start = Vector2Int.zero;
Vector2Int goal = Vector2Int.zero;

// Determining the start and finish points
for (int x = 0; x < rows; x++)
{ for (int y = 0; y < cols; y++)
{ if (mazel[x, y] == 2)
{ start = new Vector2Int(x, V)’
;lse if (mazelx, y] == 3)
{ goal = new VectorZ2Int(x, y);
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// Check for the presence of a start and end point
if (maze[start.x, start.y] != 2 || maze[goal.x, goal.y]

Debug.LogError ("Start or end point not found!");
return new List<Vector2Int>();

}

// Checking the boundaries
bool IsInBounds (Vector2Int pos) => pos.x >= 0 && pos.x <
rows && pos.y >= 0 && pos.y < cols;

// Shifts for neighbors
Vector2Int[] directions = { Vector2Int.up,
Vector2Int.down, Vector2Int.left, Vector2Int.right };

// Minimum distances from the starting point

Dictionary<Vector2Int, int> distances = new
Dictionary<Vector2Int, int>();

distances|[start] = 0;

// Dictionary for tracking previous points
Dictionary<Vector2Int, Vector2Int?> cameFrom = new
Dictionary<Vector2Int, Vector2Int?>
{
[start] = null
by

// Priority queue for processing nodes

SortedSet< (int distance, Vector2Int point)>
priorityQueue = new SortedSet<(int, Vector2Int)>(new
DistanceComparer()) ;

priorityQueue.Add ((0, start));

while (priorityQueue.Count > 0)

{
// Extract the node with the smallest distance
var currentPair = priorityQueue.Min;
priorityQueue.Remove (currentPair);

int currentDistance = currentPair.distance;
Vector2Int current = currentPair.point;

// Recovering the path when reaching the goal
if (current == goal)
{
List<Vector2Int> path = new List<Vector2Int>();
while (current != null &&
cameFrom.ContainsKey (current))
{
path.Add (current) ;
current =
cameFrom[current] .GetValueOrDefault () ;
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}

path.Reverse () ;
return path;

}

// Checking neighbors
foreach (Vector2Int direction in directions)

{

Vector2Int neighbor = current + direction;

if (IsInBounds (neighbor) && maze[neighbor.x,

neighbor.y] != 1)
{

int newDistance = currentDistance + 1;

if (!distances.ContainsKey(neighbor) ||
newDistance < distances[neighbor])

{
// Update the distance to the neighbor

if (distances.ContainsKey (neighbor))

{
// Remove the old entry from the

queue

priorityQueue.Remove ( (distances[neighbor], neighbor));

}

distances[neighbor] = newDistance;
cameFrom[neighbor] = current;
priorityQueue.Add ( (newDistance,

neighbor));

}

// If path not found
Debug.LogWarning ("Path not found!");
return new List<Vector2Int>();

}

// Comparator for SortedSet
private class DistanceComparer : IComparer<(int distance,

Vector2Int point)>
{

public int Compare((int distance, Vector2Int point) a,
(int distance, Vector2Int point) Db)
{

int distanceComparison =
a.distance.CompareTo (b.distance);
if (distanceComparison == 0)

{

// If the distances are equal, compare by point



for uniqueness

return a.point.x == b.point.x ?

a.point.y.CompareTo (b.point.y)
}

return distanceComparison;

b.2.3 Anroputm A*

using System.Collections.Generic;
using UnityEngine;

// A* Search Algorithm with Priority Queue Implementation

public class AStarSearch : IPathfindingAlgorithm

{
// Implementation of a simple Priority Queue

private class PriorityQueue<TElement, TPriority>

{

private List<(TElement Element, TPriority Priority)>

_elements = new List<(TElement, TPriority)>();
private IComparer<TPriority> comparer;

public PriorityQueue (IComparer<TPriority> comparer =

null)
{
_comparer = comparer ?? Comparer<TPriority>.Default;
}
public int Count => elements.Count;
public void Enqueue (TElement element, TPriority
priority)

{

_elements.Add((element, priority));

public TElement Dequeue ()
{
int bestIndex = 0;

for (int 1 = 1; 1 < elements.Count; 1i++)

{

if ( comparer.Compare( elements[i].Priority,
elements[bestIndex] .Priority) < 0)

{

bestIndex = 1i;
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TElement bestElement = elements|[bestIndex].Element;
_elements.RemoveAt (bestIndex) ;
return bestElement;

// Main A* Search Algorithm
public List<Vector2Int> FindPath (byte[,] maze)
{

// Size of the labyrinth

int rows = maze.GetLength (0);

int cols = maze.GetLength(1l);

// Announcement of start and end points
Vector2Int start = Vector2Int.zero;
Vector2Int goal = Vector2Int.zero;

// Determining the start and finish points
for (int x = 0; x < rows; x++)
{

for (int y = 0; y < cols; y++)

{

if (maze[x, y] == 2) start = new Vector2Int (x,

if (mazel[x, y] == 3) goal = new Vector2Int (x,

// Checking the boundaries
bool IsInBounds (Vector2Int pos) => pos.x >= 0 && pos.x <
rows && pos.y >= 0 && pos.y < cols;

// Manhattan Heuristic
int Heuristic (Vector2Int a, Vector2Int b) =>
Mathf.Abs(a.x - b.x) + Mathf.Abs(a.y - b.y);

// Shifts for neighbors
Vector2Int[] directions = { Vector2Int.up,
Vector2Int.down, Vector2Int.left, Vector2Int.right };

// Initialize the priority queue (open set) with the
start node

PriorityQueue<Vector2Int, int> openQueue = new
PriorityQueue<Vector2Int, int>();

openQueue.Enqueue (start, Heuristic(start, goal));

// G-cost dictionary
Dictionary<Vector2Int, int> gScore = new
Dictionary<Vector2Int, int>
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// Dictionary to restore the path
Dictionary<Vector2Int, Vector2Int?> cameFrom = new
Dictionary<Vector2Int, Vector2Int?>
{
[start] = null

i

// Closed set to keep track of processed nodes
HashSet<Vector2Int> closedSet = new
HashSet<Vector2Int>();

// Main loop
while (openQueue.Count > 0)

{
// Dequeue the node with the lowest fScore

Vector2Int current = openQueue.Dequeue () ;

// If you have reached your goal
if (current == goal)
{
List<Vector2Int> path = new List<Vector2Int>();
while (current != null &&
cameFrom.TryGetValue (current, out Vector2Int? previous))
{
path.Add (current) ;
current = previous.GetValueOrDefault();
}
path.Reverse() ;
return path;

// Add current node to closed set
closedSet.Add (current) ;

// Processing neighbors
foreach (Vector2Int direction in directions)

{

Vector2Int neighbor = current + direction;
if (!IsInBounds (neighbor) || maze[neighbor.x,
neighbor.y] == || closedSet.Contains (neighbor))

{

continue; // Skip out-of-bounds, walls, or
already processed nodes

}

// Tentative G-score
int tentativeGScore = gScore[current] + 1; //



Assuming cost between adjacent nodes is 1

// If neighbor is not in gScore or
tentativeGScore is better
if (!gScore.ContainsKey (neighbor) ||
tentativeGScore < gScore[neighbor])
{
gScore[neighbor] = tentativeGScore;
int fScore = tentativeGScore +
Heuristic (neighbor, goal);

// Enqueue the neighbor with the updated
fScore

openQueue.Enqueue (neighbor, fScore);

cameFrom[neighbor] = current;

}

// If path not found
return new List<Vector2Int>():;

b.3 Peanizarist TecroBux QpyHKIIIN

b.3.1 I'enepaitis 1aGipuHTY

using System.Collections.Generic;
using UnityEngine;
using System.Diagnostics; // Ing mM3MepeHUS BpPEMEeHU

public class MazeGenerator : MonoBehaviour
{

private int width = 10;

private int height = 10;

private Vector2Int startPoint;
private Vector2Int endPoint;

public enum GenerationMethod { BinaryTree, AldousBroder,
Eller }

public GenerationMethod selectedMethod =
GenerationMethod.AldousBroder;

private bytel[,] maze;
private static byte[,] finalMaze;

private Dictionary<GenerationMethod, IMazeGenerator>
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generators;

private void Start ()

{

generators = new Dictionary<GenerationMethod,
IMazeGenerator>

{

{ GenerationMethod.BinaryTree, new

BinaryTreeMazeGenerator () 1},

{ GenerationMethod.AldousBroder, new
AldousBroderMazeGenerator () },

{ GenerationMethod.Eller, new EllerMazeGenerator() }

i

GenerateMaze () ;

}

private void GenerateMaze ()
{
if (!generators.ContainsKey(selectedMethod))
{
UnityEngine.Debug.LogError ("The selected generation
method is not implemented!");
return;

}

// Banyck TaiMepa
Stopwatch stopwatch = Stopwatch.StartNew() ;

maze = generators|[selectedMethod].GenerateMaze (ref
width, ref height);

AddWalls () ;

AddStartEndPoints () ;

stopwatch.Stop () ;
UnityEngine.Debug.Log ($"Maze generation time:
{stopwatch.ElapsedMilliseconds} ms") ;

PrintMaze () ;

}

private void AddWalls ()
{ finalMaze = new bytelheight + 2, width + 2];
for (int x = 0; x < height; x+t++)
{ for (int y = 0; y < width; y++)
{ finalMaze[x + 1, y + 1] = mazel[x, y];
}

}
for (int x = 0; x < height + 2; =x++)
finalMaze[x, 0] = finalMaze[x, width + 1] = 1;



}
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for (int y = 0; y < width + 2; y++)
finalMaze [0, y] = finalMazel[height + 1, y] = 1;

private void PrintMaze ()

{

}

string mazeString = "";

for (int x = 0; x < height + 2; =x++)

{ for (int y = 0; y < width + 2; y++)
{ mazeString += finalMazel[x, VI’
$azeString += "\n";

}
UnityEngine.Debug.Log (mazeString) ;

private void AddStartEndPoints ()

{

startPoint = new Vector2Int (finalMaze.GetLength(0) - 2,
if (finalMaze[startPoint.x, startPoint.y] == 0)
{
finalMaze[startPoint.x, startPoint.y] = 2;
}
else

{

UnityEngine.Debug.LogError ("The starting point is on

the wall!"™);

wall!"™);

}

}
endPoint = new Vector2Int(l, finalMaze.GetLength(l) -

if (finalMaze[endPoint.x, endPoint.y] == 0)

{

finalMaze[endPoint.x, endPoint.y] = 3;

}

else

{
UnityEngine.Debug.LogError ("The end point is on the

public static bytel[,] GetMaze ()

{

}

return finalMaze;
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using System.Collections.Generic;
using UnityEngine;
using System.Diagnostics; // IJjig M3MEepeHMS BPEMEHU

public class PathfindingController : MonoBehaviour
{

private Dictionary<string, IPathfindingAlgorithm>
algorithms; // List of algorithms
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private Dictionary<string, List<Vector2Int>> paths; // Paths

found for each algorithm

private void Start ()
{
// Initialization of algorithms
algorithms = new Dictionary<string,
IPathfindingAlgorithm>
{
{ "BreadthFirstSearch", new BreadthFirstSearch ()
{ "DejkstraSearch", new DejkstraSearch() },
{ "AStar", new AStarSearch() }

}s

// Initialize path storage
paths = new Dictionary<string, List<Vector2Int>>();

// Get the labyrinth
bytel[,] maze = MazeGenerator.GetMaze()

// Check for null (if the maze was not generated)
if (maze == null)
{
UnityEngine.Debug.LogError ("The maze was not
generated!") ;
return;

}

// Start search
RunPathfinding (maze) ;

}

private void RunPathfinding (bytel[,] maze)
{

foreach (var algorithm in algorithms)

{
Stopwatch stopwatch = Stopwatch.StartNew () ;

// Run each algorithm
List<Vector2Int> path =
algorithm.Value.FindPath (maze) ;

by
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stopwatch.Stop () ;
UnityEngine.Debug.Log ($"Algorithm {algorithm.Key}
execution time: {stopwatch.ElapsedMilliseconds} ms");

// Save the result
paths[algorithm.Key] = path;

// Output the result
if (path.Count > 0)
{
UnityEngine.Debug.Log ($"Path found using
{algorithm.Key}");
//UnityEngine.Debug.Log ($"Path found using
{algorithm.Key}: {string.Join(" -> ", path)}"™);
}
else
{
UnityEngine.Debug.Log ($"Path not found using
{algorithm.Key}.");
}
}



