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P1. Problema:

P2. Chequear posicién de las reinas:
Implemente un método que chequee que una ubicacién de las 8 reinas es correcta para el
problema visto en clases. Recuerde que no pueden haber dos reinas en la misma fila o en la

misma columna o en la misma diagonal.

La funcion Valido es la que comprueba las restricciones implicitas, realizando la
prueba de fracaso:

PROCEDURE Valido(k:CARDINAL) : BOOLEAN;

(* comprueba si el vector solucion X construido hasta el paso k
es k—-prometedor, es decir, si la reina puede situarse en la
columna k *)

VAR i: CARDINAL;
BEGIN
FOR i:=1 TO k-1 DO
IF (X[i1=X[k]) OR (ValAbs(X[i] ,X[k])=ValAbs(i,k)) THEN
RETURN FALSE
END
END;
RETURN TRUE
END Valido;

Utilizamos la funcion Val4bs(x.,y). que es la que devuelve [x — y|:

PROCEDURE ValAbs (x,y:CARDINAL) : CARDINAL;

BEGIN
IF x>y THEN RETURN x-y ELSE RETURN y—x END;

END ValAbs;
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/* Java program to solve N Queen Problem using
backtracking */
public class NQueenProblem
{
final int N = 4;

/* A utility function to print solution */
wvoid printSolution (int board[][])

{

for (int i = 0; i < N; i++)
{
for (int j = 0; j < N; J++)
System.cut.print (" " + board[i] []]
+ " 'I) '.

System.out.println() ;
}

/* A utility function to check if a gueen can
be placed on beoard[row] [col]. Note that this
function is called when "col" gqueens are already
placeed in columns from 0 to col -1. So we need
to check only left side for attacking gqueens */

boolean isSafe (int board[][], int row, int col)

{

int i, 3j;

/* Check this row on left side */
for (i = 0; i < col; i++)
if (board[row] [i] == 1)
return false;

/* Check upper diagonal on left side */
for (i=row, J=ccl; i>=0 && j>=0; i--, J—-)
if (board[i] [J] == 1)
return false;

/* Check lower diagonal on left side */
for (i=row, Jj=col; J>=0 && i<N; i++, Jj—-)
if (board[i] []J] == 1)
return false;

return true;



Universidad de Chile
Departamento de Ciencias de la Computacién
CC3001 - Algoritmos y Estructuras de Datos

Z1\ Ciencias de la
Computacién
FACULTAD DE CIENCIAS

@ FISICAS Y MATEMATICAS
UNIVERSIDAD DE CHILE

/* A recursive utility function to solwve N

Queen problem */

boolean solveNQUtil (int board[] [], int col)

{

/* base case: If all gueens are placed
then return true */
if (col >= N)
return true;

/* Consider this column and try placing
this gqueen in all rows one by one */
for (int i = 0; i < N; i++)
{
/* Check if gqueen can be placed on
board([i] [col] */
if (isSafe(board, i, col))

{

/* Place this queen in board[i] [col] */
board[i] [col] = 1;

/* recur to place rest of the queens */
if (solveNQUtil (board, col + 1) == true)
return true;

/* If placing gqueen in board[i] [col]
doesn't lead to a solution then
remove gueen from board[i] [col] */

board[i] [col]l = 0; // BACKTRACK

}

/* If gqueen can not be place in any row in
this colum col, then return false */

return false;
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boolean solveNQ ()

{
int board[][] = {{0, 0, 0, 0},
{Ol' O!’ O!’ O}l’
{Ol' O!’ O!’ O}l’
{0, 0, 0, O}
}i
if (solveNQUtil (board, 0) == false)
{
System.out.print ("Sclution does not exist");
return false;
}
printSolution (boazrd) ;
return true;
}

// driver program to test above function
public static wvoid main(String args|[])
{
NQueenProblem Queen = new NQueenProblem(() ;
Queen.solvelNQ () ;
}
}
// This code is contributed by Abhishek Shankhadhar

P3. Recorrido del caballo de ajedrez:
El problema del caballo es un antiguo problema matematico en el que se pide que, teniendo
una cuadricula de n x n casillas y un caballo de ajedrez colocado en una posicién cualquiera
(x,y), el caballo pase por todas las casillas una sola vez. Lo que resulta en n? — 1 movimientos.

e Implemente una solucién al problema del recorrido del caballo de ajedrez en un tablero
de 8x8 como en el ajedrez comenzando en la posicién 0x0 en una clase KnightTour con
un método: static boolean solveKT() ademds de métodos auxiliares.
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S4 Jawa program for Knight Tour problem
class KnightTour {
static int N = 2;

S¥ A utility function to check if i,j are
valid indexes for N*N chessboard */
static boolean isSafe(int x, int vy, imt solll[1) {
return (x == 0 && x = N && y == 0 &&
Yy = N && sollxllyl == -1);
k§

JS¥OA utility function to print solution
matrix sollN]I[N] *7
static wvoid printSolution{int sol[I1[]1)} {

for (int x = 8; x = N; x++) {
for (int y = 0; v = N; y++)
System.out.printi{sollxIly] + " ");

System.out.primtln();
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static boolean solweKT() {
int soll[l[] = new int[2]1[&2];

JS* Initialization of solution matrix */
for {(int x = 8; x = N; x++)
for (dnt y = 8; v = N; yt++)
sollx]ly]l = -1;

J* xMovell and yMowell define next move of Knight.
xMovel[l is for next walue of x coordinate
yMovell is for next walue of y coordinate */

int xmovel] = {2, 1, -1, -2, -2, -1, 1, 2}:

int yMovell = {1, 2, 2, 1, -1, -2, -2, -1}%};

/f Since the Knight is inmitially at the first block

sollellel = 8;

S* Start from 8,0 and explore all tours wusing
solveKTULtil() =*/
if (!solveKTUtil{e, @, 1, sol, xMowve, yMowvel) A{
System.out.println{"Solution does not exist");
return false;
} else
printSolution(sol);

return true;

¥

S*¥ A recursive utility function to solwve Knight
Tour problem */
static boolean solveKTUtil(int x, int y, imt movei,
int sol[l1[], int xMovell,
int yMovell) {
int k, next x, next y;
if (movel == N * N)
return true;

S* Try all next moves from the current coordinate

X, ¥y *=f
for (k. = 0; k = 8; k++) {
next x = x + xMovelk];

next yv = y + yMovelk];
if (1sSafel(next x, next y, sol)) {
sollnext x][next w]l = mowvei;
if (solveKTUtilinext =, next_ vy, movei + 1,
sol, xMowe, yMowe))
returm true;
else
sollnext_x]lInext_yl = -1;// backtracking

}

return false;
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/* Driver program to test above functions */

public static void main(String args[1)} {
solveKT();

I



