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Class NQueenBoard (state):

package examples.NQueens;

import core.State;

public class NQueensBoard implements State {int[] board,;
int size;

public NQueensBoard(int[] a) {

this.board = a;

this.size = a.length;}

@Override

public boolean equals(Object s) {
NQueensBoard casted = (NQueensBoard) s;
for (int i = 0; i <size; i++) {

if (this.board[i] != casted.board][i]) {
return false;}}

return true;}

@Override

public boolean isGoal() {

for (int i = 0; i <size; i++) {

if (board[i] == -1) {

return false;}}

return getCoupleAttacks() == 0;}
public String toString() {

String toPrint = ™

for (int j = 0; j < size; j++) {

for (inti=0; i< size; i++) {

if (this.board[i] ==)) {

toPrint +="Q ";}

else{toPrint +=" X ";}}

toPrint +="\n";}

return toPrint;}

public int getSize() {

return size;}

public int getCoupleAttacks() {
int numberOfAttacks = 0;
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for (inti=0;i<size -1;i++) {

for (intj=1+1;]<size; j++) {

if (board[i] == board[j]) {
numberOfAttacks++;}

else

if (Math.abs(board[i] - board[j]) == - 1)
{numberOfAttacks++;}}}

return numberOfAttacks;}}

Class QueenMovingAction (Action):

package examples.NQueens;

import core.lAction;

import core.State;

import java.util. ArrayList;

import java.util.Collection;

public class QueenMovingAction implements IAction {
@Override

public Collection<State> apply(State s) {
NQueensBoard temp = (NQueensBoard) s;
Collection<State> nextStates = new ArrayList<>();
for (int i = 0;i < temp.getSize(); i++) {

int[] t = new int[temp.getSize()];

for (int j = 0; ] < temp.getSize(); j++) {

t[j] = temp.board]j];}

t[i] = (temp.board[i] + 1) % temp.getSize();
nextStates.add(new NQueensBoard(t));}

return nextStates;}

@Override

public String getName() {

return "Moving Queen To Next Row";}}
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for (int i = 0; i < temp.getSize(); i++) {
for (int k= 0; k <temp.getSize(); k++) {
kdgoeaoll e sganll slaul 8 e lin o3

int[] t = new intftemp.getSize()];
for (int j = 0; j < temp.getSize(); j++) {
t[j] = temp.board[j];}
t[i] = (temp.board[i] + k) % temp.getSize();

shadl 3gum e 30 Y (§ dawdll 3L Bdsly Asasmall Jlaul (S e gpall 1 (e Yo K A8LSL Lis Liad
nextStates.add(new
NQueensBoard(t));}}

Class GlobalQueensNumberOfNonAttacksHeuristic (Heuristic
Function):

package examples.NQueens;

import core.HeuristicFunction;

import core.State;

public class GlobalNQueensNumberOfNonAttacksHeuristic
implements HeuristicFunction {

@Override

public double getH(State s) {

NQueensBoard casted = (NQueensBoard)s;

return casted.getCoupleAttacks();}}

Class NQueenProblem (Problem):

package examples.NQueens;
import core.HeuristicFunction;
import core.lAction;

import core.Problem;

import core.State;
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import java.util. ArrayList;
import java.util.List;
import java.util. Random;
public class NQueensProblem extends Problem {private
State initial;
public NQueensProblem(int sz){
initial = generateBoard(sz);}
public NQueensProblem(State initial){
this.initial = initial;}
@Override
public State getlnitialState() {
return initial;}
public void setlnitialState(State s){
this.initial =s;}
@Override
public boolean isGoal(State state) {
return state.isGoal();}
@Override
public List<lAction> getActions() {
return new ArrayList(){{add(new QueenMovingAction());}};}
@Override
public double getActionCost(State s, IAction a, State ss) {
return 1;}
@Override
public HeuristicFunction getHeuristicFunction(){
return new GlobalNQueensNumberOfNonAttacksHeuristic();}
public NQueensBoard generateBoard(int size){
int[] start;
start = new int[]{0, 3, 0, 2};
return new NQueensBoard(start);}}

dlyde O (3 OBl p us generateBoard gl Cya ol oS
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public NQueensBoard generateBoard(int size){
int[] start = new int[size];
Random gen = new Random(System.nanoTime());
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start = new int[size];
for(int i =0; i <size; i++){
start[i] = -1;}
return new NQueensBoard(start);
A8 JSEL main el A sl joas
Problem p = new NQueensProblem(4);
Algonct sacy 4 baylaul sue 2a3) sLadl L Liod
Astar astar = new Astar(true);
Qe J=l Jaai oY True Liasss
Node astarResult = astar.search(p);
A*Lualg> lgde cduas 21 gl Bude £l Lind
System.out.printin("AStar:\n");
System.out.printin(astarResult);
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