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case  class Cell(val  x:Int , val  y:Int , 
                val  vs:List[Int ]) 
case class Board(val  cells:List[Cell ]) 
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case  class Cell(val  x:Int,val  y:Int,val  vs:List[Int ]) { 
  // 自分で演算子定義。１引数メソッドは中置演算子風に使える 
  def =@=( c:Cell):Boolean  = // 「if (c1=@=c2) É 」 とか使う 
    ( c.x ==x)||(c.y ==y)||((c.x/3==x/3)&&(c.y/3==y/3)) 
  def toChar:Char  = vs  match { // パターンマッチ 
    case Nil      => Ô.Õ // 空リスト 
    case List(n ) => (n+Õ0Õ).toChar // 要素が１つ 
    case _       => Ô xÕ // それ以外 
  } 
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�ÒSudoku.scala  
object Sudoku { // �î�æ�0	Å�x object �p
•�t� �̀o main �›	{�X  
  def main(args:Array[String]):Unit  = { // main �Ý�¹�¿�Å  

    val  ib  = Board.fromArgs(args ) // �!
:���[  
    println("init ="+ ib.forPrint ) 

    for(b  <- ib.solve ) { println("ans  ="+ b.forPrint )} 
  } 
  // ���w *. scala �Ñ�•� �ç�t
ü�Z�o	{�M�o�‹�‘�M�U���s�x Sudoku �w�¤�t	{�M�h  

  case class Cell(val  x:Int , y:Int , vs:List[Cell ]) {É} 
  // static �Ý�¹�¿�Å�$�s�‹�w�› object �p	{�Z�”  

  object Board {def fromArgs(args:Array[String]):Board =É} 
  case class Board(val  cells:List[Cell ]) {É} 

} 

�Ò�î�æ  
% scalac  Sudoku.scala  

% scala  Sudoku 005610000 030000060 É 000094200 



�T�D�B�M�B���-�J�T�U�«�å�µ�q�f�w	*�%��

¥! �T�D�B�M�B���-�J�T�U�«�å�µ ��
Ð! �+�B�W�B�w�-�J�T�U� �ï�»�”�Ñ�£� �µ�q�x�Á���� ��
Ð! �*�N�N�V�U�B�C�M�F�s�«�å�µ ��

¥! �.�V�U�B�C�M�F�s �-�J�T�U�x �T�D�B�M�B���D�P�M�M�F�D�U�J�P�O���N�V�U�B�C�M�F���\�"�S�S�B�Z�#�V$Ž�F�S�
���-�J�T�U�#�V$Ž�F�S� �̂q�T ��

Ð! ���Š
Ú ��
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¥! case object Nil  extends List[Nothing ] 

Ð! �í�æ�µ�Ä �{ �/�P�U�I�J�O�H�x
¶�o�w���w �T�V�C�U�Z�Q�F��
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class List[ �A
É�� ] {  

::  // �A
É :: �æ�µ�Ä �z �p�È�A  (Lisp �wcons) �{  
�y�y �������������Í�»�”�ï�Ú�¿�½�p�–�O�q ��h::t  �p  head, tail �›�˜�”  
::: // �æ�µ�Ä ::: �æ�µ�Ä �z �p�È�A  
take(n ), drop(n ) // 
²�T�’ n�A
É
¬�R �z 
²�T�’ n�A
É	†�ˆ  
head, tail // 
Œ�„�A
É �z 
Œ�„�›	†�M�h�æ�µ�Ä  (Lisp �wcar, cdr ) 

isEmpty  // �í�s�’�y true 
length // �æ�µ�Ä�w�Õ�^  
exists{i  => i%2==0} // �Ü�Utrue �t�s�”�A
É�U�K�•�y true �{ exists{_%2==0} �q�‹  
forall{i  => i%2==0} // 
¶�A
É�p�Ü�U true �t�s�•�y true 
filter{i  => i%2==0} // �Ü�Utrue �t�s�”�‹�w�i�Z
¬�•  
�y�y partition{_%2==0} // (true �w�æ�µ�Ä , false �w�æ�µ�Ä ) �w�»�Ó�ç�›�&�b  

map{i  => i.toString } // �f�•�g�•�!�õ�b�” �{ map{_.toString } �q�‹ �{  
flatMap{e  => �æ�µ�Ä�› e�T�’�-�‰ } // �™	\�b�”  
foldLeft(ÒÓ){(s,e ) => s+e.toString } // 	Þ�ˆ���ˆ���‰ �{  
�y�y foldLeft(ÒÓ)(_+_.toString ) �q�‹	{�Z�”  

} // List �w
¶
æ�w�Ý�¹�¿�Å�p�x�K�“�‡�d�œ �{  
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�˜�_�˜�_�«�å�µ�›�^�’�s�X�o�‹ �z �»�Ó�ç�›�–�Q�y
ó
:�w�‹�›
Ê�t	Z�R�”  

class Tuple2[ �� 1, �� 2] {  
_1 // �H�
�A
É  (1, ÓaÓ)._1 �p  1 
_2 // �H���A
É   (1, ÓaÓ)._2 �p  ÒaÓ 
toString  // Ò(1,a)Ó �w�7�s�Å�€
Ê
¯�G  

} 
���Ê�x �z Tuple2[A,B] �q	{�T�s�X�o�‹ (A,B) �q�t�G	Z�R�”  
�¯�ï�µ�Ä�å�«�»�‹  (1,ÓaÓ) �q�T	{�Z�y �z ( Int,String ) �w�¦�Ò�´�£�«�Ä�U	Z�R�o�M�”  
�Í�»�”�ï�Ú�¿�½�‹�<�G�w�7�t	{�Z�”  

t2 match { 
  case (3,_) => É // �H�
�A
É�U 3�z �H���A
É�t�µ�¯�U�Á�M	Ô�ù  

  case ( a,b ) if a==a0 => É // case (a0,b) �q�x	{�Z�s�M�w�p�«�™�¢���§�Q�›�M�£  
  case ( a,b ) => a �• b�w�Ü 
} 

�A
É
:�t� �a�o �z Tuple1 �™Tuple22 �‡�p�;�™�^�•�o�M�”  
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Board#next:List[Board ] = { 
¥! 
k�Ø�T�’�°�¬���w Cell �›�
�m
¬�•  

Ð! �« : Cell(1,2,List(3,5,8)) 

¥! 	Ô�ù
ü�Z� �̀o�¬���·�ç�t� �̀o �z 
k�Ø�æ�µ�Ä�›�^�“�z�F���›�U�*  
�í�“�‹  = List( 

       Board( Cell(1,2,List(3)) �w	Ô�ù  ), 
       Board( Cell(1,2,List(5)) �w	Ô�ù  ), 
       Board( Cell(1,2,List(8)) �w	Ô�ù  ) 

        ).map{ �x�‘�w
k�Ø�w�°�¬���·�ç�T�’�¬���·�ç�w
:�È�›	†�ˆ } 
         .filter{ �í�·�ç�w�K�”
k�Ø�x	†�ˆ } 
Ð! 	Ô�ù�t�‘�l�o�x�í�æ�µ�Ä�›�&�b�\�q�‹�K�”  

} // �‡�c 1	�
��Š�”��
:�›�ß�Q�”  

  // �°�¬�� Cell �U�Á�M	Ý�6�p�x�z�y�s�M  
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Board#next:List[Board ] = { �
	�
��Š�h
k�Ø�w�æ�µ�Ä } 
Board#solve:List[Board ] = { 

if ( �°�¬���·�ç�U 0�x ) List(this ) // 	4�ƒ	Ú�E  
else next .flatMap{ _.solve } // �6�<�z�|	Z�`  

} 

¥! map�x�®�‹ <z�‹�¯�q�M�O�!�õ �{ map�›�(�[�y�Í�‘�!�õ	Z�R�” �{  
¥! flatMap �x�®�‹ <z�‹�w�æ�µ�Ä�¯�w�!�õ�›�(�Y �{  

Ð! solve �p�x�×
ü�×
��›�(�M�p �z �6�<�^�d�”  
¥! 
k  ! { 
k 1, 
k 2} ! { 
k 11, 
k 12,É} ! É ! { 
k 1111É111,É} 
¥! next �x�°�¬���·�ç�›�
�m�n�’�b <z�M�m�T�x���­�b�”  

Board => List[Board ] 

k a => { 
k a1, 
k a2} ��

flatMap  = map �̀ �o flat �t�b�”  
{ 
k 1, 
k 2}  
=map=> {{ 
k 11, 
k 12},{ 
k 21, 
k 22}} 
=flat=> { 
k 11, 
k 12, 
k 21, 
k 22} 
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def next:List[Board ] = cells.partition(_.isFixed ) match { 

�y�y�y�y�y�y�y�y�y�y�y�y�y�y // �¬���·�ç �z �°�¬���·�ç�t
ü�m  
  case (_,Nil) => error("All  cells fixed") 
  case (fixed, nf::nfs ) => { // nf �x�°�¬���·�ç�w
Œ�„  
    nf.vs.map{ v => Cell(nf.x,nf.y,List(v ))} 
    // nf �w�·�ç�‹�w�f�•�g�•�T�’ �z �¬���·�ç�›�^�“ �z  
             . map{c  => erased(c::fixed , nfs )} 
    // �^�l�h�·�ç�›�¬���·�ç�q� �̀o �z 	¿�¥	†�ˆ�`�h Board �›�^�”  
             . filter{!_.isEmpty } 
�y�y  // �Á�®�s Board �›	†�ˆ  
  } 
} 
def solve:List[Board ] = 
  if ( isFixed ) List(this )  
  else next.flatMap{_.solve } 
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def erased(fixed:List[Cell ], notFixed:List[Cell]):Board  = { 

  val  updated = notFixed �y // �°�¬���·�ç�t�m�M�o  
                . map{nf  => nf  Ð- fixed}  // �f�•�g�•�T�’	¿�¥�›	†�ˆ  
  updated.separate{_.isFixed } match { // 	ý�h�s�¬���·�ç�›�¨	Z  
    case (Nil,_) => Board(fixed:::updated ) // �Á�Z�•�y	4�ƒ  
    case ( x::xs , rest) => erased(x::fixed , xs:::rest ) 
    // 	ý�h�s�¬���·�ç�›�
�m�i�Z
¬�œ�p�å�C�` �z �6�-�‰  
    // 
¶
æ�å�C�b�”�q �z 
ì�“�t�F���t�Ã	l� �̀o�M�”�T�‹�`�•�s�M�T�’  
  } 
} 
�ÒCell �w�Ý�¹�¿�Å  
def - ( c:Cell):Cell  = // �¬���·�ç c�q�ï	¬�b�”�s�’ c �w�‹�›	†�X   
  if (this=@= c) Cell(x,y,values  -  c.values.head ) else this 
def Ð- ( fixed:List[Cell]):Cell  = // this �T�’ fixed �w�¤�A
É�›�¾�X  
  fixed.foldLeft(this)((t,f ) => t-f ) 
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¥! �Ñ�•� �ç�T�’�w�Ã�”�»�w�¡�ˆ���ˆ  

Ð! 
Ó�è�t java.io .* �›�–�l�o�‹�‘�M �{ �Ø�W�s�’�y scala.io.Source �¦�Ò�´�£�«�Ä
�›�–�O�q�¸ �{  

Ð! Source.fromFile(Òfilename.txtÓ).getLines.toList  
Ð! Source.fromURL (É) �q�M�O�w�‹�K�” �{  

¥! null �~�Ó�á�ˆ  
Ð! error(msg:String):Nothing  

¥! ���U�*�t	×�t�è�” �{  
¥! def func(x:Int):Int  = error(Ò �™�p	{�X Ó)  

Ð! Option[A ] ��  : �æ

�b�”�T�‹�`�•�s�M�-�‰�w�í�“�‹  
¥! Some(a:A ) : 
R�­�`�h�Ì �z �í�“�‹ a�{  
¥! None : �æ

�`�h�Ì �z �í�“�‹�Á�` �{  

¥! �Í�¶�ç�%�w�ð�J�t�µ�¯�U�K�”�M�•  
Ð! ���o�t�G�V�s
:�›�{�O�t�x ��Int =>BigInt �•�w�‰�ç�w���!�õ�¢�Ì�Ô�$�–�;�‹�D�£  

¥! implicit def i2bi(i:Int):BigInt = new 
BigInt(java.math.BigInteger.valueOf(i )) 

Ð! ��
j�w
É
: Stream : �î�x�Â�q���o�t OutOfMemoryError �`�‡�b  
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¥! �4�V�E�P�L�V�4�P�M�W�F�S���!���4�D�B�M�B���8�J�L�J��
Ð! �I�U�U�Q�������T�D�B�M�B���T�Z�H�O�F�D�B���D�P�N���D�P�E�F���T�V�E�P�L�V��

¥! �4�����������/�J�O�F�U�Z���/�J�O�F���4�D�B�M�B���1�S�P�C�M�F�N�T��
Ð! �I�U�U�Q�������B�Q�F�S�J�P�E�J�D���O�F�U���Q�I�J�M���T�D�B�M�B���T����������

Ð! �4�D�B�M�B�Ó�é�¬�å�Û�ï�¬�¤	��É�›�S�w ���� �ð�w�Å	6�ð�J�¢�ó� �£ ��

¥! �r�O�T�X � �P�S�H��
Ð! �I�U�U�Q�������K�B���E�P�V�L�B�L�V���P�S�H����

Ð! �¤	��w�S�J�t�0� �̀o�¤	��w�t� �p ��

¥! �1�S�P�K�F�D�U���&�V�M�F�S��
Ð! �I�U�U�Q�������Q�S�P�K�F�D�U�F�V�M�F�S���O�F�U����

Ð! �I�U�U�Q�������P�E�[���T�B�L�V�S�B���O�F���K�Q���Q�S�P�K�F�D�U�F�V�M�F�S���J�O�E�F�Y���Q�I�Q� �1�S�P�K�F�D�U
�������&�V�M�F�S���	�ð�J�w�è�� �
��

Ð! �Ó�é�¬�å�Ü�›	{�M�o�r�X�7�s
:�¶�w�ð�J ��


