Games::Chess::GetMoves

Von Zeit zu Zeit spiele ich ein wenig mit Schachprogrammierung rum; dabei sind zwar einige Schachprogramme entstanden, allerdings spielen sie nicht besonders stark; wahrscheinlich würden sie von den meisten Programmen, die ihre Züge rein zufällig aus den legalen Zügen auswählen, leicht geschlagen.

So schreibe ich von Zeit zu Zeit an dem Modul Games::Chess::GetMoves rum, welches ich hier nun etwas näher beschreiben will. Vielleicht wird ja mal ein CPAN-Modul draus...

Ich habe mich entschieden, dieses Modul objektorientiert zu coden, weil es am einfachsten zu sein scheint. Ich habe ein Objekt folgendermaßen definiert:

Ein Objekt ist eine Hashreferenz (vielleicht wird irgendwann mal eine Listenreferenz draus), die folgende Properties hat:

· Die Position {POS}, in welcher die aktuelle Stellung und weitere Informationen wie z.B. wer in der Stellung am Zug ist, gespeichert ist (als Arrayreference).

· Alle legalen Züge, die in der Stellung möglich sind {MOVES}. Diese sind jedoch optional, weil für jede Stellung die legalen Züge ermittelt werden können („zweidimensionales Array“)

1. Positionsdarstellung:

a. Das Schachbrett:

Das Schachbrett speichere ich in einem Array ab, und zwar in den Feldern 1 bis 144. Dies ergibt ein Brett in dem Format 12x12. Das eigentliche Brett sind die inneren 8x8 Felder, und der Rand von je zwei Feldern auf jeder Seite sind verbotene Felder. Diese sind dafür da, um auf einfache Weise feststellen zu können, dass man bei Zügen auf dem Schachbrett bleibt.
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b. Sonderfelder

Zusätzlich haben in der Positionsliste folgende Felder eine Sonderbedeutung:

	0
	Wer ist am Zug? 1 .. Weiß, -1 .. Schwarz

	145
	Weisser König schon gezogen? (Rochade)

	146
	Schwarzer König schon gezogen? (Rochade)

	
	

	
	

	
	


Die Aufteilung 145 und 146 genügt noch nicht; sie muss erweitert werden in:

145: Weißer Damenturm oder König gezogen?

146: Weißer Königsturm oder König gezogen?

147: Schwarzer Damenturm oder König gezogen?

148: Schwarzer Königsturm oder König gezogen?

Die Rochade ist ja nur dann gestattet, wenn weder der König noch der daran beteiligte Turm bisher gezogen hat.

c. Feldwerte

Die Felder 1-144 können folgende Werte annehmen:

	-6
	Schwarzer König

	-5
	Schwarze Dame

	-4
	Schwarzer Turm

	-3
	Schwarzer Läufer

	-2
	Schwarzer Springer

	-1
	Schwarzer Bauer

	0
	Leerfeld

	undef
	Verbotenes Feld (Rand)

	1
	Weißer Bauer

	2
	Weißer Springer

	3
	Weißer Läufer

	4
	Weißer Turm

	5
	Weiße Dame

	6
	Weißer König


2. Darstellung eines Zuges

Ein Zug wird extern in der Schachnotation dargestellt (z.B. qw(e2 e4) ), und intern als Liste von Arrayindices (z. B. qw(43 67)), wobei bei Bedarf auch mehr als zwei Elemente in der Liste stehen dürfen (z.B. bei en passant sind es vier: qw(67 54 67 66)).

a. Umwandlung Koordinaten –> Arrayindices

sub ConvertCoordinatesToIndex {

    my ($self, @source) = @_;

    foreach (@source){


unless ( /([a-h])([1-8])/ ){


    die ("invalid coordinates $_\n");


}


$_ = $2 * 12 + ord($1) - 82;

    }

    return (@source);

} # ConvertCoordinatesToIndex
b. Umwandlung Arrayindices -> Koordinatenxxx

sub ConvertIndexToCoordinates {

    my ($self, @indices) = @_;

    foreach (@indices){


$_ = chr(94 + $_%12) . ($_ - 12 - $_%12) / 12;

    } # foreach

    return (@indices);

} # ConvertIndexToCoordinates
3. Konstruktoren:

Ich habe mir Merlyn’s „Geschimpfe“ zu my $class = ref($proto) || $proto; zu Herzen genommen und zwei Konstruktoren geschrieben (macht ja hier auch wirklich Sinn):

· new: Dieser Konstruktor gibt ein Positionsobjekt zurück, welches die Grundstellung des Schachspieles enthält.

· DoMove: Dieser Konstruktor nimmt ein Positionsobjekt, welches von new oder DoMove erzeugt wurde, und einen Zug als Inputparameter, und führt dann diesen Zug auf die Stellung aus, und gibt dann das neue Positionsobjekt zurück.

sub new {

    my $class = shift;

    my $self = {};

    bless($self, $class);

    $self->{POS} = $self->GetStartPosition();

    $self->{MOVES} = $self->GetPossibleMoves('');

    return ($self);

} # new

# ------------------------------------------------------------

# takes a position object and a move and returns a new position object

# where the move is done.

sub DoMove {

    my ($pos, $move) = @_;

    my $self = {};

    # clone pos-object: $self

    bless ($self, ref($pos)); # clone position

    $self->{POS} = [ @{ $pos->{POS} } ];

    $self->{MOVES} = [ @{ $pos->{MOVES } } ];

    # do move here

    my @move = $self->ConvertCoordinatesToIndex(@$move);

    if (my @actualMoves = grep {$_->[0] == $move[0] and $_->[1] == $move[1]} 


@{ $self->{MOVES} } ){


print "Move is legal: @{$actualMoves[0]}\n";


my ($x, $y, $x1, $y1) = @{$actualMoves[0]};


if (defined($x) and defined($y)){ # basic move


    $self->{POS}->[$y] = $self->{POS}->[$x];


    $self->{POS}->[$x] = 0;


    if (defined($x1) and defined($y1)){ # enhanced: en passant., castling...



$self->{POS}->[$y1] = $self->{POS}->[$x1];



$self->{POS}->[$x1] = 0;


    }


    $self->{POS}->[0] = - $self->{POS}->[0]; # change colors


    $self->{MOVES} = $self->GetPossibleMoves(@move);


} # if

    } # if

    else {


print "Move is illegal\n";

    } # if

    return ($self);

} # DoMove
4. Der bisherige Code

#! perl -w

use strict;

use vars qw($VERSION);

$VERSION = 0.01;

# ToDos:

# ------

# Enhance &GetPossibleMoves

# x) castling in case of check and over threatened field, promotion

# Enhance &DoMove

# x) promotion

# x) find out if entered move is legal (=in &GetPossibleMoves): check

# x) Change Flags for castling on king- or rook move (@pos[1,12,133,144])

# configuration

@Position::board = (27..34, 39..46, 51..58, 63..70,


  75..82, 87..94, 99..106, 111..118);

%Position::pieces = (-6 => 'bK', -5 => 'bQ', -4 => 'bR',


   -3 => 'bB', -2 => 'bN', -1 => 'bP',


   0 => '..',


   1 => 'wP',  2 => 'wN',  3 => 'wB',


   4 => 'wR',  5 => 'wQ',  6 => 'wK',


   );

# program

my $pos = Position->new()->Print();

print "Enter move: ";

while (my $move = <STDIN>){

    if ($move =~ /^([a-h][1-8])[\-x]([a-h][1-8])/){


print "$1 -> $2\n";


$pos = $pos->DoMove([$1,$2])->Print();

    }

    else {


die "Invalid move\n";

    }

    print "Enter move: ";

} # while

# ############################################################

package Position;

# ------------------------------------------------------------

sub new {

    my $class = shift;

    my $self = {};

    bless($self, $class);

    $self->{POS} = $self->GetStartPosition();

    $self->{MOVES} = $self->GetPossibleMoves('');

    return ($self);

} # new

# ------------------------------------------------------------

# takes a position object and a move and returns a new position object

# where the move is done.

sub DoMove {

    my ($pos, $move) = @_;

    my $self = {};

    # clone pos-object: $self

    bless ($self, ref($pos)); # clone position

    $self->{POS} = [ @{ $pos->{POS} } ];

    $self->{MOVES} = [ @{ $pos->{MOVES } } ];

    # do move here

    my @move = $self->ConvertCoordinatesToIndex(@$move);

    if (my @actualMoves = grep {$_->[0] == $move[0] and $_->[1] == $move[1]} 


@{ $self->{MOVES} } ){


print "Move is legal: @{$actualMoves[0]}\n";


my ($x, $y, $x1, $y1) = @{$actualMoves[0]};


if (defined($x) and defined($y)){ # basic move


    $self->{POS}->[$y] = $self->{POS}->[$x];


    $self->{POS}->[$x] = 0;


    if (defined($x1) and defined($y1)){ # enhanced: en passant., castling...



$self->{POS}->[$y1] = $self->{POS}->[$x1];



$self->{POS}->[$x1] = 0;


    }


    $self->{POS}->[0] = - $self->{POS}->[0]; # change colors


    $self->{MOVES} = $self->GetPossibleMoves(@move);


} # if

    } # if

    else {


print "Move is illegal\n";

    } # if

    return ($self);

} # DoMove

# ------------------------------------------------------------

sub GetStartPosition {

    my ($self) = @_;

    my @fields;

    $#fields = 144;

    $fields[0] = 1; # white is starting

    # unallowed frame around the board are undef

    # empty fields: 0

    $fields[$_] = 0 foreach (@Position::board);

    @fields[27..34] = qw(4 2 3 5 6 3 2 4);

    @fields[39..46] = qw(1 1 1 1 1 1 1 1);

    @fields[99..106] = qw(-1 -1 -1 -1 -1 -1 -1 -1);

    @fields[111..118] = qw(-4 -2 -3 -5 -6 -3 -2 -4);

    return (\@fields);

} # GetStartPosition

# ------------------------------------------------------------

sub Print {

    my ($self) = @_;

    my @board = @{ $self->{POS} };

    for my $y (reverse(2..9)){


for my $x (3..10){


    print $Position::pieces{$board[$y*12+$x]}, " ";


} # for $x


print "\n";

    } # for $y

    print "\n";

    return($self);

} # Print

# ------------------------------------------------------------

sub ConvertCoordinatesToIndex {

    my ($self, @source) = @_;

    foreach (@source){


unless ( /([a-h])([1-8])/ ){


    die ("invalid coordinates $_\n");


}


$_ = $2 * 12 + ord($1) - 82;

    }

    return (@source);

} # ConvertCoordinatesToIndex

# ------------------------------------------------------------

sub ConvertIndexToCoordinates {

    my ($self, @indices) = @_;

    foreach (@indices){


$_ = chr(94 + $_%12) . ($_ - 12 - $_%12) / 12;

    } # foreach

    return (@indices);

} # ConvertIndexToCoordinates

# ------------------------------------------------------------

sub GetPossibleMoves {

    my ($self, @lastMove) = @_;

    my @pos = @{ $self->{POS} };

    my $actualColor = $pos[0];

#    print "\ncolor: $actualColor: ";

    my @moves = ();

    for my $x (@Position::board){ # sourcefield


next unless $pos[$x];


next if $pos[$x] * $actualColor < 0;


# white pawn


if ($pos[$x] == 1){
    


    push (@moves, [$x,$x+12]) if $pos[$x+12] == 0;


    push (@moves, [$x,$x+11]) if defined $pos[$x+11] and $pos[$x+11] < 0;


    push (@moves, [$x,$x+13]) if defined $pos[$x+13] and $pos[$x+13] < 0;


    push (@moves, [$x,$x+24]) if $x>38 and $x<47 and $pos[$x+12] == 0 and $pos[$x+24] == 0;


    # en passant


    if ($x > 74 and $x < 83 and $pos[$x-1] == -1 and 



$lastMove[1] == $x-1 and $lastMove[0] == $x+23 ){



push (@moves, [$x,$x+11,$x,$x-1]);


    } 


    if ($x > 74 and $x < 83 and $pos[$x+1] == -1 and 



$lastMove[1] == $x+1 and $lastMove[0] == $x+25 ){



push (@moves, [$x,$x+13,$x,$x+1]);


    } 


    # ToDo: promotion


} # if pawn


# white knight


elsif ($pos[$x] == 2){


    push (@moves, [$x,$x-25]) if defined $pos[$x-25] and $pos[$x-25] < 1;


    push (@moves, [$x,$x-23]) if defined $pos[$x-23] and $pos[$x-23] < 1;


    push (@moves, [$x,$x-14]) if defined $pos[$x-14] and $pos[$x-14] < 1;


    push (@moves, [$x,$x-10]) if defined $pos[$x-10] and $pos[$x-10] < 1;


    push (@moves, [$x,$x+10]) if defined $pos[$x+10] and $pos[$x+10] < 1;


    push (@moves, [$x,$x+14]) if defined $pos[$x+14] and $pos[$x+14] < 1;


    push (@moves, [$x,$x+23]) if defined $pos[$x+23] and $pos[$x+23] < 1;


    push (@moves, [$x,$x+25]) if defined $pos[$x+25] and $pos[$x+25] < 1;


} # elsif knight


# white rook or bishop or queen


elsif ($pos[$x] == 5 or $pos[$x] == 4 or $pos[$x] == 3){


    # white rook or queen


    if ($pos[$x] == 5 or $pos[$x] == 4){



if (defined($pos[$x+1]) and $pos[$x+1] < 1) { # to the right



    push (@moves, [$x,$x+1]);



    if ($pos[$x+1] == 0 and defined($pos[$x+2]) and $pos[$x+2] < 1) {




push (@moves, [$x,$x+2]);




if ($pos[$x+2] == 0 and defined($pos[$x+3]) and $pos[$x+3] < 1) {




    push (@moves, [$x,$x+3]);




    if ($pos[$x+3] == 0 and defined($pos[$x+4]) and $pos[$x+4] < 1) {





push (@moves, [$x,$x+4]);





if ($pos[$x+4] == 0 and defined($pos[$x+5]) and $pos[$x+5] < 1) {





    push (@moves, [$x,$x+5]);





    if ($pos[$x+5] == 0 and defined($pos[$x+6]) and $pos[$x+6] < 1) {






push (@moves, [$x,$x+6]);






if ($pos[$x+6] == 0 and defined($pos[$x+7]) and $pos[$x+7] < 1) {






    push (@moves, [$x,$x+7]);






}





    }





}




    }




}



    }



}



if (defined($pos[$x-1]) and $pos[$x-1] < 1) { # to the left



    push (@moves, [$x,$x-1]);



    if ($pos[$x-1] == 0 and defined($pos[$x-2]) and $pos[$x-2] < 1) {




push (@moves, [$x,$x-2]);




if ($pos[$x-2] == 0 and defined($pos[$x-3]) and $pos[$x-3] < 1) {




    push (@moves, [$x,$x-3]);




    if ($pos[$x-3] == 0 and defined($pos[$x-4]) and $pos[$x-4] < 1) {





push (@moves, [$x,$x-4]);





if ($pos[$x-4] == 0 and defined($pos[$x-5]) and $pos[$x-5] < 1) {





    push (@moves, [$x,$x-5]);





    if ($pos[$x-5] == 0 and defined($pos[$x-6]) and $pos[$x-6] < 1) {






push (@moves, [$x,$x-6]);






if ($pos[$x-6] == 0 and defined($pos[$x-7]) and $pos[$x-7] < 1) {






    push (@moves, [$x,$x-7]);






}





    }





}




    }




}



    }



}



if (defined($pos[$x+12]) and $pos[$x+12] < 1) { # to the top



    push (@moves, [$x,$x+12]);



    if ($pos[$x+12] == 0 and defined($pos[$x+24]) and $pos[$x+24] < 1) {




push (@moves, [$x,$x+24]);




if ($pos[$x+24] == 0 and defined($pos[$x+36]) and $pos[$x+36] < 1) {




    push (@moves, [$x,$x+36]);




    if ($pos[$x+36] == 0 and defined($pos[$x+48]) and $pos[$x+48] < 1) {





push (@moves, [$x,$x+48]);





if ($pos[$x+48] == 0 and defined($pos[$x+60]) and $pos[$x+60] < 1) {





    push (@moves, [$x,$x+60]);





    if ($pos[$x+60] == 0 and defined($pos[$x+72]) and $pos[$x+72] < 1) {






push (@moves, [$x,$x+72]);






if ($pos[$x+72] == 0 and defined($pos[$x+84]) and $pos[$x+84] < 1) {






    push (@moves, [$x,$x+84]);






}





    }





}




    }




}



    }



}



if (defined($pos[$x-12]) and $pos[$x-12] < 1) { # to the bottom



    push (@moves, [$x,$x-12]);



    if ($pos[$x-12] == 0 and defined($pos[$x-24]) and $pos[$x-24] < 1) {




push (@moves, [$x,$x-24]);




if ($pos[$x-24] == 0 and defined($pos[$x-36]) and $pos[$x-36] < 1) {




    push (@moves, [$x,$x-36]);




    if ($pos[$x-36] == 0 and defined($pos[$x-48]) and $pos[$x-48] < 1) {





push (@moves, [$x,$x-48]);





if ($pos[$x-48] == 0 and defined($pos[$x-60]) and $pos[$x-60] < 1) {





    push (@moves, [$x,$x-60]);





    if ($pos[$x-60] == 0 and defined($pos[$x-72]) and $pos[$x-72] < 1) {






push (@moves, [$x,$x-72]);






if ($pos[$x-72] == 0 and defined($pos[$x-84]) and $pos[$x-84] < 1) {






    push (@moves, [$x,$x-84]);






}





    }





}




    }




}



    }



}


    } # if rook or queen


    # white bishop or queen


    if ($pos[$x] == 5 or $pos[$x] == 3){



if (defined($pos[$x+13]) and $pos[$x+13] < 1) { # to the right up



    push (@moves, [$x,$x+13]);



    if ($pos[$x+13] == 0 and defined($pos[$x+26]) and $pos[$x+26] < 1) {




push (@moves, [$x,$x+26]);




if ($pos[$x+26] == 0 and defined($pos[$x+39]) and $pos[$x+39] < 1) {




    push (@moves, [$x,$x+39]);




    if ($pos[$x+39] == 0 and defined($pos[$x+52]) and $pos[$x+52] < 1) {





push (@moves, [$x,$x+52]);





if ($pos[$x+52] == 0 and defined($pos[$x+65]) and $pos[$x+65] < 1) {





    push (@moves, [$x,$x+65]);





    if ($pos[$x+65] == 0 and defined($pos[$x+78]) and $pos[$x+78] < 1) {






push (@moves, [$x,$x+78]);






if ($pos[$x+78] == 0 and defined($pos[$x+91]) and $pos[$x+91] < 1) {






    push (@moves, [$x,$x+91]);






}





    }





}




    }




}



    }



}



if (defined($pos[$x+11]) and $pos[$x+11] < 1) { # to the left up



    push (@moves, [$x,$x+11]);



    if ($pos[$x+11] == 0 and defined($pos[$x+22]) and $pos[$x+22] < 1) {




push (@moves, [$x,$x+22]);




if ($pos[$x+22] == 0 and defined($pos[$x+33]) and $pos[$x+33] < 1) {




    push (@moves, [$x,$x+33]);




    if ($pos[$x+33] == 0 and defined($pos[$x+44]) and $pos[$x+44] < 1) {





push (@moves, [$x,$x+44]);





if ($pos[$x+44] == 0 and defined($pos[$x+55]) and $pos[$x+55] < 1) {





    push (@moves, [$x,$x+55]);





    if ($pos[$x+55] == 0 and defined($pos[$x+66]) and $pos[$x+66] < 1) {






push (@moves, [$x,$x+66]);






if ($pos[$x+66] == 0 and defined($pos[$x+77]) and $pos[$x+77] < 1) {






    push (@moves, [$x,$x+77]);






}





    }





}




    }




}



    }



}



if (defined($pos[$x-13]) and $pos[$x-13] < 1) { # to the left down



    push (@moves, [$x,$x-13]);



    if ($pos[$x-13] == 0 and defined($pos[$x-26]) and $pos[$x-26] < 1) {




push (@moves, [$x,$x-26]);




if ($pos[$x-26] == 0 and defined($pos[$x-39]) and $pos[$x-39] < 1) {




    push (@moves, [$x,$x-39]);




    if ($pos[$x-39] == 0 and defined($pos[$x-52]) and $pos[$x-52] < 1) {





push (@moves, [$x,$x-52]);





if ($pos[$x-52] == 0 and defined($pos[$x-65]) and $pos[$x-65] < 1) {





    push (@moves, [$x,$x-65]);





    if ($pos[$x-65] == 0 and defined($pos[$x-78]) and $pos[$x-78] < 1) {






push (@moves, [$x,$x-78]);






if ($pos[$x-78] == 0 and defined($pos[$x-91]) and $pos[$x-91] < 1) {






    push (@moves, [$x,$x-91]);






}





    }





}




    }




}



    }



}



if (defined($pos[$x-11]) and $pos[$x-11] < 1) { # to the right down



    push (@moves, [$x,$x-11]);



    if ($pos[$x-11] == 0 and defined($pos[$x-22]) and $pos[$x-22] < 1) {




push (@moves, [$x,$x-22]);




if ($pos[$x-22] == 0 and defined($pos[$x-33]) and $pos[$x-33] < 1) {




    push (@moves, [$x,$x-33]);




    if ($pos[$x-33] == 0 and defined($pos[$x-44]) and $pos[$x-44] < 1) {





push (@moves, [$x,$x-44]);





if ($pos[$x-44] == 0 and defined($pos[$x-55]) and $pos[$x-55] < 1) {





    push (@moves, [$x,$x-55]);





    if ($pos[$x-55] == 0 and defined($pos[$x-66]) and $pos[$x-66] < 1) {






push (@moves, [$x,$x-66]);






if ($pos[$x-66] == 0 and defined($pos[$x-77]) and $pos[$x-77] < 1) {






    push (@moves, [$x,$x-77]);






}





    }





}




    }




}



    }



}


    } # if bishop or queen


} # if rook or bishop or queen


# if white rookmove, set $pos[1] or $pos[12] to true to prevent castling


# white king


elsif ($pos[$x] == 6){


    push (@moves, [$x,$x-13]) if defined $pos[$x-13] and $pos[$x-13] < 1;


    push (@moves, [$x,$x-12]) if defined $pos[$x-12] and $pos[$x-12] < 1;


    push (@moves, [$x,$x-11]) if defined $pos[$x-11] and $pos[$x-11] < 1;


    push (@moves, [$x,$x-1])  if defined $pos[$x-1] and $pos[$x-1] < 1;


    push (@moves, [$x,$x+1])  if defined $pos[$x+1] and $pos[$x+1] < 1;


    push (@moves, [$x,$x+11]) if defined $pos[$x+11] and $pos[$x+11] < 1;


    push (@moves, [$x,$x+12]) if defined $pos[$x+12] and $pos[$x+12] < 1;


    push (@moves, [$x,$x+13]) if defined $pos[$x+13] and $pos[$x+13] < 1;


    # if white kingmove, set $pos[145] to true


    # long castling


    if ($x == 31 and ! defined $pos[1] and ! defined $pos[145] and 



$pos[27] == 4 and $pos[28] == 0 and $pos[29] == 0 and 



$pos[30] == 0){



push(@moves, [31,29,27,30]);


    }


    # short castling


    if ($x == 31 and ! defined $pos[12] and ! defined $pos[145] and 



$pos[34] == 4 and $pos[32] == 0 and $pos[33] == 0){



push(@moves, [31,33,34,32]);


    }


} # elsif king


# black pawn


if ($pos[$x] == -1){


    push (@moves, [$x,$x-12]) if $pos[$x-12] == 0;


    push (@moves, [$x,$x-11]) if defined $pos[$x-11] and $pos[$x-11] > 0;


    push (@moves, [$x,$x-13]) if defined $pos[$x-13] and $pos[$x-13] > 0;


    push (@moves, [$x,$x-24]) if $x > 98 and $x < 107 and $pos[$x-12] == 0 and $pos[$x-24] == 0;


    # en passant


    if ($x > 62 and $x < 71 and $pos[$x-1] == 1 and 



$lastMove[1] == $x-1 and $lastMove[0] == $x-25 ){



push (@moves, [$x,$x-13,$x,$x-1]);


    } 


    if ($x > 62 and $x < 71 and $pos[$x+1] == 1 and 



$lastMove[1] == $x+1 and $lastMove[0] == $x-23 ){



push (@moves, [$x,$x-11,$x,$x+1]);


    } 


    # ToDo: promotion


} # if black pawn


# black knight


elsif ($pos[$x] == -2){


    push (@moves, [$x,$x-25]) if defined $pos[$x-25] and $pos[$x-25] > -1;


    push (@moves, [$x,$x-23]) if defined $pos[$x-23] and $pos[$x-23] > -1;


    push (@moves, [$x,$x-14]) if defined $pos[$x-14] and $pos[$x-14] > -1;


    push (@moves, [$x,$x-10]) if defined $pos[$x-10] and $pos[$x-10] > -1;


    push (@moves, [$x,$x+10]) if defined $pos[$x+10] and $pos[$x+10] > -1;


    push (@moves, [$x,$x+14]) if defined $pos[$x+14] and $pos[$x+14] > -1;


    push (@moves, [$x,$x+23]) if defined $pos[$x+23] and $pos[$x+23] > -1;


    push (@moves, [$x,$x+25]) if defined $pos[$x+25] and $pos[$x+25] > -1;


} # elsif black knight


# black rook or queen or bishop


elsif ($pos[$x] == -5 or $pos[$x] == -4 or $pos[$x] == -3){


    if ($pos[$x] == -5 or $pos[$x] == -4){ # rook or queen



if (defined($pos[$x+1]) and $pos[$x+1] > -1) { # to the right



    push (@moves, [$x,$x+1]);



    if ($pos[$x+1] == 0 and defined($pos[$x+2]) and $pos[$x+2] > -1) {




push (@moves, [$x,$x+2]);




if ($pos[$x+2] == 0 and defined($pos[$x+3]) and $pos[$x+3] > -1) {




    push (@moves, [$x,$x+3]);




    if ($pos[$x+3] == 0 and defined($pos[$x+4]) and $pos[$x+4] > -1) {





push (@moves, [$x,$x+4]);





if ($pos[$x+4] == 0 and defined($pos[$x+5]) and $pos[$x+5] > -1) {





    push (@moves, [$x,$x+5]);





    if ($pos[$x+5] == 0 and defined($pos[$x+6]) and $pos[$x+6] > -1) {






push (@moves, [$x,$x+6]);






if ($pos[$x+6] == 0 and defined($pos[$x+7]) and $pos[$x+7] > -1) {






    push (@moves, [$x,$x+7]);






}





    }





}




    }




}



    }



}



if (defined($pos[$x-1]) and $pos[$x-1] > -1) { # to the left



    push (@moves, [$x,$x-1]);



    if ($pos[$x-1] == 0 and defined($pos[$x-2]) and $pos[$x-2] > -1) {




push (@moves, [$x,$x-2]);




if ($pos[$x-2] == 0 and defined($pos[$x-3]) and $pos[$x-3] > -1) {




    push (@moves, [$x,$x-3]);




    if ($pos[$x-3] == 0 and defined($pos[$x-4]) and $pos[$x-4] > -1) {





push (@moves, [$x,$x-4]);





if ($pos[$x-4] == 0 and defined($pos[$x-5]) and $pos[$x-5] > -1) {





    push (@moves, [$x,$x-5]);





    if ($pos[$x-5] == 0 and defined($pos[$x-6]) and $pos[$x-6] > -1) {






push (@moves, [$x,$x-6]);






if ($pos[$x-6] == 0 and defined($pos[$x-7]) and $pos[$x-7] > -1) {






    push (@moves, [$x,$x-7]);






}





    }





}




    }




}



    }



}



if (defined($pos[$x+12]) and $pos[$x+12] > -1) { # to the top



    push (@moves, [$x,$x+12]);



    if ($pos[$x+12] == 0 and defined($pos[$x+24]) and $pos[$x+24] > -1) {




push (@moves, [$x,$x+24]);




if ($pos[$x+24] == 0 and defined($pos[$x+36]) and $pos[$x+36] > -1) {




    push (@moves, [$x,$x+36]);




    if ($pos[$x+36] == 0 and defined($pos[$x+48]) and $pos[$x+48] > -1) {





push (@moves, [$x,$x+48]);





if ($pos[$x+48] == 0 and defined($pos[$x+60]) and $pos[$x+60] > -1) {





    push (@moves, [$x,$x+60]);





    if ($pos[$x+60] == 0 and defined($pos[$x+72]) and $pos[$x+72] > -1) {






push (@moves, [$x,$x+72]);






if ($pos[$x+72] == 0 and defined($pos[$x+84]) and $pos[$x+84] > -1) {






    push (@moves, [$x,$x+84]);






}





    }





}




    }




}



    }



}



if (defined($pos[$x-12]) and $pos[$x-12] > -1) { # to the bottom



    push (@moves, [$x,$x-12]);



    if ($pos[$x-12] == 0 and defined($pos[$x-24]) and $pos[$x-24] > -1) {




push (@moves, [$x,$x-24]);




if ($pos[$x-24] == 0 and defined($pos[$x-36]) and $pos[$x-36] > -1) {




    push (@moves, [$x,$x-36]);




    if ($pos[$x-36] == 0 and defined($pos[$x-48]) and $pos[$x-48] > -1) {





push (@moves, [$x,$x-48]);





if ($pos[$x-48] == 0 and defined($pos[$x-60]) and $pos[$x-60] > -1) {





    push (@moves, [$x,$x-60]);





    if ($pos[$x-60] == 0 and defined($pos[$x-72]) and $pos[$x-72] > -1) {






push (@moves, [$x,$x-72]);






if ($pos[$x-72] == 0 and defined($pos[$x-84]) and $pos[$x-84] > -1) {






    push (@moves, [$x,$x-84]);






}





    }





}




    }




}



    }



}


    } # if rook or queen


    # black bishop or queen


    if ($pos[$x] == -5 or $pos[$x] == -3) { 



if (defined($pos[$x+13]) and $pos[$x+13] > -1) { # to the right up



    push (@moves, [$x,$x+13]);



    if ($pos[$x+13] == 0 and defined($pos[$x+26]) and $pos[$x+26] > -1) {




push (@moves, [$x,$x+26]);




if ($pos[$x+26] == 0 and defined($pos[$x+39]) and $pos[$x+39] > -1) {




    push (@moves, [$x,$x+39]);




    if ($pos[$x+39] == 0 and defined($pos[$x+52]) and $pos[$x+52] > -1) {





push (@moves, [$x,$x+52]);





if ($pos[$x+52] == 0 and defined($pos[$x+65]) and $pos[$x+65] > -1) {





    push (@moves, [$x,$x+65]);





    if ($pos[$x+65] == 0 and defined($pos[$x+78]) and $pos[$x+78] > -1) {






push (@moves, [$x,$x+78]);






if ($pos[$x+78] == 0 and defined($pos[$x+91]) and $pos[$x+91] > -1) {






    push (@moves, [$x,$x+91]);






}





    }





}




    }




}



    }



}



if (defined($pos[$x+11]) and $pos[$x+11] > -1) { # to the left up



    push (@moves, [$x,$x+11]);



    if ($pos[$x+11] == 0 and defined($pos[$x+22]) and $pos[$x+22] > -1) {




push (@moves, [$x,$x+22]);




if ($pos[$x+22] == 0 and defined($pos[$x+33]) and $pos[$x+33] > -1) {




    push (@moves, [$x,$x+33]);




    if ($pos[$x+33] == 0 and defined($pos[$x+44]) and $pos[$x+44] > -1) {





push (@moves, [$x,$x+44]);





if ($pos[$x+44] == 0 and defined($pos[$x+55]) and $pos[$x+55] > -1) {





    push (@moves, [$x,$x+55]);





    if ($pos[$x+55] == 0 and defined($pos[$x+66]) and $pos[$x+66] > -1) {






push (@moves, [$x,$x+66]);






if ($pos[$x+66] == 0 and defined($pos[$x+77]) and $pos[$x+77] > -1) {






    push (@moves, [$x,$x+77]);






}





    }





}




    }




}



    }



}



if (defined($pos[$x-13]) and $pos[$x-13] > -1) { # to the left down



    push (@moves, [$x,$x-13]);



    if ($pos[$x-13] == 0 and defined($pos[$x-26]) and $pos[$x-26] > -1) {




push (@moves, [$x,$x-26]);




if ($pos[$x-26] == 0 and defined($pos[$x-39]) and $pos[$x-39] > -1) {




    push (@moves, [$x,$x-39]);




    if ($pos[$x-39] == 0 and defined($pos[$x-52]) and $pos[$x-52] > -1) {





push (@moves, [$x,$x-52]);





if ($pos[$x-52] == 0 and defined($pos[$x-65]) and $pos[$x-65] > -1) {





    push (@moves, [$x,$x-65]);





    if ($pos[$x-65] == 0 and defined($pos[$x-78]) and $pos[$x-78] > -1) {






push (@moves, [$x,$x-78]);






if ($pos[$x-78] == 0 and defined($pos[$x-91]) and $pos[$x-91] > -1) {






    push (@moves, [$x,$x-91]);






}





    }





}




    }




}



    }



}



if (defined($pos[$x-11]) and $pos[$x-11] > -1) { # to the right down



    push (@moves, [$x,$x-11]);



    if ($pos[$x-11] == 0 and defined($pos[$x-22]) and $pos[$x-22] > -1) {




push (@moves, [$x,$x-22]);




if ($pos[$x-22] == 0 and defined($pos[$x-33]) and $pos[$x-33] > -1) {




    push (@moves, [$x,$x-33]);




    if ($pos[$x-33] == 0 and defined($pos[$x-44]) and $pos[$x-44] > -1) {





push (@moves, [$x,$x-44]);





if ($pos[$x-44] == 0 and defined($pos[$x-55]) and $pos[$x-55] > -1) {





    push (@moves, [$x,$x-55]);





    if ($pos[$x-55] == 0 and defined($pos[$x-66]) and $pos[$x-66] > -1) {






push (@moves, [$x,$x-66]);






if ($pos[$x-66] == 0 and defined($pos[$x-77]) and $pos[$x-77] > -1) {






    push (@moves, [$x,$x-77]);






}





    }





}




    }




}



    }



}


    } # if bishop or queen


} # elsif rook, bishop or queen


# black king


elsif ($pos[$x] == -6){


    push (@moves, [$x,$x-13]) if defined $pos[$x-13] and $pos[$x-13] > -1;


    push (@moves, [$x,$x-12]) if defined $pos[$x-12] and $pos[$x-12] > -1;


    push (@moves, [$x,$x-11]) if defined $pos[$x-11] and $pos[$x-11] > -1;


    push (@moves, [$x,$x-1])  if defined $pos[$x-1] and $pos[$x-1] > -1;


    push (@moves, [$x,$x+1])  if defined $pos[$x+1] and $pos[$x+1] > -1;


    push (@moves, [$x,$x+11]) if defined $pos[$x+11] and $pos[$x+11] > -1;


    push (@moves, [$x,$x+12]) if defined $pos[$x+12] and $pos[$x+12] > -1;


    push (@moves, [$x,$x+13]) if defined $pos[$x+13] and $pos[$x+13] > -1;


    # if white kingmove, set $pos[146] to true


    # long castling


    if ($x == 115 and ! defined $pos[133] and ! defined $pos[146] and 



$pos[111] == -4 and $pos[112] == 0 and $pos[113] == 0 and 



$pos[114] == 0){



push(@moves, [115,113,111,114]);


    }


    # short castling


    if ($x == 115 and ! defined $pos[144] and ! defined $pos[146] and 



$pos[118] == -4 and $pos[116] == 0 and $pos[117] == 0){



push(@moves, [115,117,118,116]);


    }


} # elsif black king

    } # for

#      foreach (@moves){

#  
print "$Position::pieces{$pos[$_->[0]]}:";

#  
print join("-", $self->ConvertIndexToCoordinates($_->[0],$_->[1])), "  ";

#      }

#      print "\n";

    return (\@moves);

} # GetPossibleMoves

# ------------------------------------------------------------
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