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The Hill Climbing Method is a search algorithm that moves in the direction of increasing value a step at a time [1]. The algorithm below [1] shows an example of how the method works. 
[image: ]
Looking at the algorithm, after the current node has received a value, it will then run a loop to retrieve a value for the next node. The next value would then be a higher value then the current and then replace the current value with the newfound higher value. 
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Here, there a problem. To solve the problem, the numbers have to be displayed in the correct positions. To do this, the hill climbing method will be used. 
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The tiles on the left is how it currently looks and the tiles on the right are the desired tiles in the correct positions. To move these numbers into the correct position, the blank space will need to be moved up, down, left or right. Replacing its position with the direction picked. 
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	Current:
h=5

	Next positions:
h=(6/Right), (5/Up), (4/Left)






Above you can see the starting positions of the numbers. Using heuristic, it has been identified how many are out of position and the directions that can be taken to lower the heuristic value towards 0. Here, the best calculated direction would be to go left, swapping the blank position with ‘seven’. By doing this, now the number of tiles out-of-place has lowered from 5 to 4.

	1
	4
	2

	6
	3
	5

	
	7
	8


	Current:
h=4

	Next positions:
h=(5/Right), (3/Up)



After swapping the blank position with seven. It now calculates that there are only 2 places to move to. The best direction to move to would be ‘up’, swapping the blank space with six. By doing this the heuristic value lowers from 4 to 3.
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	Current:
h=3

	Next positions:
h=(4/Down), (3/Up), (2/Right)







At this point, there are 3 directions that could be taken. The best route would be ‘right’ as this is the lowest h value and puts three into the correct tile position.







	1
	4
	2

	3
	
	5

	6
	7
	8


	Current:
h=2

	Next positions:
h=(3/Left), (3/Down), (3/Right), (1/Up)



Due to the current tile position being in the middle, there are a 4 different options to pick to decide what tile is to be swapped. Swapping with 4 will put 4 into the correct place in the tile puzzle. 
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	Current:
h=1

	Next positions:
h=(2/Down), (2/Right), (0/Left)



To solve the puzzle and make the h value = 0 and put all the tiles into the correct position, current tile will need to be swapped with 1.
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	Current:
h=0

	Next positions:
-






All the tiles are in the correct positions and the 8-tile puzzle has been solved.
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8_tiles Project
Source.cpp
#include"Eight_Tile.h"

int main(void)
{
	//simple program to exercise puzzle by moving blank around
	//and drawing tiles
	EightTile myPuzzle;//create class and init.
	char d; //keyboard interface valid values a,s,w,d	

	while (true) //go forever
	{
		cin >> d;
		if (d == 'a') myPuzzle.setMove(LEFT);
		if (d == 'd') myPuzzle.setMove(RIGHT);
		if (d == 'w') myPuzzle.setMove(UP);
		if (d == 's') myPuzzle.setMove(DOWN);

		myPuzzle.manualSwap(); //move blank

		myPuzzle.display(); //draw puzzle
	}
	return 0;
}

Eight_tile.h
#include <iostream>
using namespace std;
enum move { NONE, UP, DOWN, LEFT, RIGHT };

class EightTile
{
public:
	EightTile();  //constructor
	void setMove(enum move);  //select direction
	void display(void);	//draw puzzle
	void manualSwap(void); //swap blank with selected tile
	void swapAI(void);
	bool okLeft(void); //can I move left
	bool okRight(void);//can I move right
	bool okUp(void);//can I move up
	bool okDown(void);//can I move down
	void correctH(void);//Checks if tiles are in correct positionsEh


private:
	enum move myMove;
	int tiles[3][3];  //puzzle now
	int solution[3][3];//puzzle at start (solved).
	int x;  //blank x position
	int y;  //blank y position

};

Eight_Tile.cpp
#include"Eight_Tile.h"

int countMove = 0;
int HCount = 9;

EightTile::EightTile()
{
	myMove = NONE;  //initialize member attributes
	x = 1; y = 2; //initial blank position   - make  sure this agrees with solved puzzle!

	// above is current position... starts at [0,0]

	//// Starting Positions
	tiles[0][0] = 1; tiles[1][0] = 4; tiles[2][0] = 2; //set up puzzle tiles
	tiles[0][1] = 6; tiles[1][1] = 3; tiles[2][1] = 5;
	tiles[0][2] = 7; tiles[1][2] = 0; tiles[2][2] = 8;


	//// Desired Positions
	solution[0][0] = 0; solution[1][0] = 1; solution[2][0] = 2; //set up solved puzzle tile positions
	solution[0][1] = 3; solution[1][1] = 4; solution[2][1] = 5;
	solution[0][2] = 6; solution[1][2] = 7; solution[2][2] = 8;
	display();
}

void EightTile::correctH(void) // this function counts how many tiles are in the correct places
{
	HCount = 8;

	/*if (tiles[0][0] == solution[0][0])
		HCount = HCount - 1;*/

	if (tiles[1][0] == solution[1][0])
		HCount = HCount - 1;

	if (tiles[2][0] == solution[2][0])
		HCount = HCount - 1;

	if (tiles[0][1] == solution[0][1])
		HCount = HCount - 1;

	if (tiles[1][1] == solution[1][1])
		HCount = HCount - 1;

	if (tiles[2][1] == solution[2][1])
		HCount = HCount - 1;

	if (tiles[0][2] == solution[0][2])
		HCount = HCount - 1;

	if (tiles[1][2] == solution[1][2])
		HCount = HCount - 1;

	if (tiles[2][2] == solution[2][2])
		HCount = HCount - 1;

	//cout << " H = " << HCount << endl;
}

void EightTile::display(void)
//draw puzzle as it is now
{
	system("cls");

	cout << " Move '0' with: \n\n W = Up\n S = Down\n A = Left\n D = Right\n\n" << endl;

	cout << " Current       Objective" << endl;
	cout << endl;

	cout << "  " << tiles[0][0] << " " << tiles[1][0] << " " << tiles[2][0] << "          " 
		<< solution[0][0] << " " << solution[1][0] << " " << solution[2][0] << endl;

	cout << "  " << tiles[0][1] << " " << tiles[1][1] << " " << tiles[2][1] << "          " 
		<< solution[0][1] << " " << solution[1][1] << " " << solution[2][1] << endl;

	cout << "  " << tiles[0][2] << " " << tiles[1][2] << " " << tiles[2][2] << "          " 
		<< solution[0][2] << " " << solution[1][2] << " " << solution[2][2] << endl;

	cout << endl;
	cout << "Moves = " << countMove << endl; // displays current number of moves made
	cout << endl;
	countMove = countMove + 1; // adds 1 to count

	// the IF statement below is used to check if the puzzle has been solved

	if (tiles[0][0] == solution[0][0] && 
		tiles[1][0] == solution[1][0] && 
		tiles[2][0] == solution[2][0] && 
		tiles[1][0] == solution[1][0] && 
		tiles[1][1] == solution[1][1] && 
		tiles[1][2] == solution[1][2] && 
		tiles[2][0] == solution[2][0] && 
		tiles[2][1] == solution[2][1] && 
		tiles[2][2] == solution[2][2])
	{
		cout << "Gongrats!!! You have solved the puzzle" << endl;
	}

	correctH();

}
void EightTile::setMove(enum move m)
//sets which way you want to move
{
	myMove = m;
}

void EightTile::swapAI(void)
{

}

void EightTile::manualSwap(void)
//attempts to move blank in direction set - up, down, left or right by doing a tile/blank swap
//can't move beyond edges of puzzle
{
	int temp;
	if (okLeft() & (myMove == LEFT)) { // equivelent to [ if (okLeft() == true & (myMove == LEFT)) ]
		temp = tiles[x - 1][y];
		tiles[x - 1][y] = tiles[x][y];
		tiles[x][y] = temp;
		x = x - 1;
	}

	if (okRight() & (myMove == RIGHT)) { // equivelent to [ if (okRight() == true & (myMove == RIGHT)) ]
		temp = tiles[x + 1][y];
		tiles[x + 1][y] = tiles[x][y];
		tiles[x][y] = temp;
		x = x + 1;
	}

	if (okUp() & (myMove == UP)) { // equivelent to [ if (okUp() == true & (myMove == UP)) ]
		temp = tiles[x][y - 1];
		tiles[x][y - 1] = tiles[x][y];
		tiles[x][y] = temp;
		y = y - 1;
	}

	if (okDown() & (myMove == DOWN)) { // equivelent to [ if (okDown() == true & (myMove == DOWN)) ]
		temp = tiles[x][y + 1];
		tiles[x][y + 1] = tiles[x][y];
		tiles[x][y] = temp;
		y = y + 1;
	}
}

bool EightTile::okLeft(void)
//can I move left?
{

	if (x > 0)
		return true; else return false;
}
bool EightTile::okRight(void)
//can I move right?
{
	if (x < 2)
		return true; else return false;
}
bool EightTile::okUp(void)
//can I move up?
{
	if (y > 0)
		return true; else return false;
}
bool EightTile::okDown(void)
//can I move down?
{
	if (y < 2)
		return true; else return false;
}
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