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>�e���r�� áÔ"é¶�Ér K�&�_� gË>{9�\� _�K� >�e�� Quang_� �íZO� "î
[j�� /BN>h÷&���"f,

�â
Ôqt�r��\���s�n�#Q\�¦ÜZ@l�>�÷&%3�_þvm���. s�\�,>�e��_�?/6 x�̀¦��Ë̈l��Ð���

d��
��¦��H Ä»"î
ô�Ç �Ð×¼>�e�� Geister_� óøÍ�Ý¶�̀¦ ��[þt%i�_þvm���. Õªo��¦ \V&ñ
�)a >�

e�� @/�r\�"f ��6 x|̈c >�e���̀¦ s� �Ü¼�Ð	כ ����â

�%i�_þvm���.

>�e�� ~½ÓZO��Ér ��6£§õ� °ú _þvm���. ����̂ �Ð×¼óøÍ�Ér ���Ð 7ñß�, [j�Ð 7ñß�, 8úx 49ñß�

Ü¼�Ð ½̈$í
|̈em���. s� ×�æ, �����_� ���%ò
�Ér ���Ð 7ñß�, [j�Ð 3ñß�s��¦, �̧�Ðt� s�/BM

\� �����_� Ä»_±	�̀¦ �íl��or�~�́ Ãº e��_þvm���. ô�Ç hË>_� Ä»_±	�Ér À1Ïçß�Ò�o 5>h, ��êøÍ

Ò�o 5>h, 8úx 10>h{9�m���. y����_� ���\���H �����_� Ä»_±	 ô�Ç >h\�¦ �©�
�ýaÄº�Ð ô�Ç ñß�

s�1lxr�~�́Ãºe��_þvm���. s�M:, °ú �ÉrhË>_�Ä»_±	s�e����H/BMÜ¼�Ð��Hs�1lx½+ÉÃº\O�_þv

m���. 
�t�ëß� �©�@/~½Ó hË>_� Ä»_±	s� e����H /BMÜ¼�Ð��H s�1lx½+É Ãº e���¦, s� M:��H Õª

Ä»_±	�̀¦ �����s� ��4R��>� |̈em���.

>�e��\�"f s�l��9��� ��6£§ [j ��t� ×�æ ô�Ç ��t�\�¦ Ãº'��
���� |̈em���. 'Í	P:, �©�

@/¼#�_� ��êøÍÒ�o Ä»_±	�̀¦ �̧¿º ��4R�:r��. ÑütP:, �����_� À1Ïçß�Ò�o Ä»_±	�̀¦ �©�@/~½Ós�

�̧¿º ��4R��>� ô�Ç��. !Ó	P:, �©�@/¼#� ���%ò
\� �o¶ú�³ð�� ³ðr��)a 0Au��Ð �����_� ��

êøÍÒ�o Ä»_±	 ×�æ ô�Ç >h\�¦ s�1lxr������.

ÃZ�Tz

���|ÄÌ áÔ�ÐÕªÏþ�\� ½̈�&³÷&#Q��
���H �<ÊÃº��H ��6£§õ� °ú _þvm���.

move : Board→ (Pos×Dir)

init : unit→ (Pos× Color) list
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Figure 1: �Ð×¼óøÍ �̧_þv

move��H ����̂ �Ð×¼óøÍ_� &ñ
�Ð\�¦ ~ÃÎ��"f, Ä»_±	_� s�1lx &ñ
�Ð\�¦ ìøÍ8̈�
���H �<ÊÃº{9�m�

��. init�Ér �����_� Ä»_±	�̀¦ �Ð×¼óøÍ_� #QÖ¼ /BM\� Z�~�̀¦t� �íl��o
���H �<ÊÃº{9�m�

��. 0A �<ÊÃº[þt_� ��{9�&ñ
_�\� ��6 x�)a �̧Bj����Ér ��6£§õ� °ú _þvm���.

Board = Dictionary〈Pos,State〉
State = Id× Color

Pos = N× N
Dir = Up | Down | Left | Right

Color = Red | Blue

Id = A | B

�<ÊÃº_� ��{9�õ� �̧Bj���_� ��6 x \V��H ��6£§õ� °ú _þvm���. y��y��_� �<ÊÃº�� z�́'��÷&%3�

�̀¦ M:, ìøÍ8̈�÷&��H °úכ_� +þAd���̀¦ ³ð�&³ô�Ç �.���9�m}	כ (ìøÍ8̈�÷&��H °úכ_� Ø�¦§4� °úכs� ��

m���, +þAd�� °ú9}כ�m���.)

(init)

; (list (cons (cons 1 1) "Red")

(cons (cons 3 2) "Red")

(cons (cons 3 0) "Blue")

(cons (cons 5 0) "Blue")

(cons (cons 5 1) "Red"))

(lookup (cons 1 1) B)

; (cons "A" "Red")

(lookup (cons 0 1) B)
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; ’bottom

(move B)

; (cons (cons 1 1) "Up")

�íl��o (init)�Ér [ÕªaË> 1]_� �Ð×¼óøÍ �̧_þv�̀¦ l�ìøÍÜ¼�Ð ô�Ç �.���9�m}	כ lookupõ�

move\���6 x�)a B��Hs��Ð×¼óøÍ�̀¦_�p�½+Ëm���. �Ð×¼óøÍs������Ü¼�Ð³ð�&³÷&%3�l�M:

ë�H\�, lookup�<ÊÃº\�¦ s�6 xÙþ¡6£§�̀¦ ÅÒ3lq
�z��r��̧. ’bottom�Ér Õª/BMs� ��Áº��� Ä»

_±	�̧\O���H���ñß�e���̀¦t�g�A½+Ëm���. ������̀¦��ÀÒ��H�<ÊÃº[þt�Ér ņq]j2. ë�H]j5. ”��

������\O�”_� �̧#3�²ú�îß�\� ��ü<e����H �¦̀�	כ ��6 x
�r�U�́ ��³1Ñm���.

Quang�Ér ��6 x���� ]jØ�¦ô�Ç ���|ÄÌ áÔ�ÐÕªÏþ��̀¦ s�6 xK� ��6£§õ� °ú s� ����̂ >�e��

�̀¦ ���'��½+Ëm���.

A.init→ B.init→ A.move −→←− B.move

>�e��s� r����
����, Quang�Ér AhË>õ� BhË>_� init�<ÊÃº\�¦  ñØ�¦
�#� AhË>õ� BhË>_�

�íl��o\�¦ y��y�� ���'��½+Ëm���. �íl��o�� =åQèß� Êê, �Ð×¼óøÍ\� y�� hË>_� Ä»_±	 0Au��̀¦

�Ð#�×�̈m���. Õª Êê, AhË>õ� BhË>s� ���°ú��� �����"f y����_� ����̀¦ ��t�>� |̈em���.

ô�Ç ���\� ½+É Ãº e����H Ä»{9�ô�Ç {9��Ér �����_� Ä»_±	 ô�Ç >h\� @/K� s�1lx "î
§î
�̀¦ ?/o�

��H �.���9�m}	כ s� M:, ����̂ �Ð×¼óøÍ &ñ
�Ð�� ÅÒ#Q|9�m���. "î
§î
s� ?/�9t��¦ èß� Êê,

Quang�Ér Õª hË>_� Ä»_±	�̀¦ s�1lx½+Ëm���. s�1lxô�Ç 0Au�\� �©�@/¼#� Ä»_±	s� e���̀¦ �â


Äº, Õª Ä»_±	�̀¦ �����s� ��4R��>� |̈em���.

Ä»_±	�̀¦ �íl��o ½+É M:�� s�1lx½+É M:, Ô�¦��0pxô�Ç 0Au��Ð_� s�1lxs� {9�#Q±ú� �â
Äº

���Ð >�e��\�"f t�>� ÷&Ù¼�Ð, ���|ÄÌ áÔ�ÐÕªÏþ�_� !QÕª��H d��y��½+É Ãº e��_þvm���. s�

&h� Ä»_�
�r�l� ��³1Ñm���.

3


