
Homework 2

SNU 4910.210 Spring 2006

due: 4/17 24:00

Exercise 1 “p��Ð ���7£x”

ú̧�t�\� ���FK p��Ð 3'Ý¼�� ÂÒ2�¤Ü¼�Ð e����. 7áxs�\� Õª�9��� p��Ð\�¦ �©��©�K��Ð

��. Õª p��Ð\�¦ ��6£§õ� °ú s� �����Ð��:

• 7áxs�\� &ñ
4y��+þA[þts� NS/BGy� G�0>4R e����(�̧è�H7áxs�). y�� &ñ
4y��+þA�Ér ���

_� ~½Ós���.

• y�� ~½Ó[þt�Ér s�Ö�©ô�Ç ~½Ó[þtõ� ��s�_� #4�[þts� Y>� >h '�4R e��l��̧ ��¦ }��)�e��

l��̧ ���.

• r���� ~½Óõ� =åQ ~½Ós� &ñ
K�4R e����.

p��Ð3'Ý¼\�¦ ú̧�t�\� Ø�¦óøÍ�l�\� ·ú¡"f, ¼#�|9�����Ér õ���� p��Ð3'Ý¼_� ²ú�s� e����H t�

SX�������H õ�&ñ
�̀¦ ���2;��. r���� ~½Ó\�"f =åQ ~½ÓÜ¼�Ð s�#Qt���H U�́s� e����Ht�.

Õª�Qô�Ç ���7£x�̀¦ ���H maze-check �<ÊÃº\�¦ &ñ
_�K� �Ð��. (s��Qô�Ç ���7£x�<ÊÃº��H

z�́]j�Ð p��Ð\�¦ ¹1Ô��?/ ÅÒ��H �<ÊÃº�Ð�� çß�éß����):

maze-check : maze × room × room → bool

maze-check�Ér p��Ðü< r���� ~½Óõ� =åQ ~½Ó�̀¦ ÅÒ��� Õª ¿º ~½Ó�̀¦ ���������H U�́s� e����H

t�\�¦ SX����K� ï�r��. s�M: p��Ð��H Ä»ô�Ç��¦ r���� ~½Óõ� =åQ ~½Ó�Ér �½Ó�©� Õª p��Ðîß�\�

e����H ~½Ós����¦ ��&ñ
ô�Ç��.

0A_� �<ÊÃº\�¦ ½̈�&³ ½+É M:��H p��Ð�� #Qb�G>� ½̈�&³÷&%3���Ht�, |9�½+Ë�Ér #Qb�G>� ½̈
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�&³÷&%3���H t� ·ú�t� 3lw���H �©�I�\�"f ��6£§_� �<ÊÃº[þt�̀¦ +�"f ½̈�&³½+É Ãº e����:

can-enter : room × maze → room list

same-room? : room × room → bool

empty-set : room set

add-element : room × room set → room set

is-member? : room × room set → bool

is-subset? : room set × room set → bool

can-enter��H p��Ð_� ÅÒ#Q��� ~½Ó\�"f °ú� Ãº e����H s�Ö�©ô�Ç ~½Ó[þt_� o�Û¼àÔ\�¦ ï�r��.

same-room?�Ér ¿º ~½Ós� °ú �Ér ~½Ó���t�\�¦ óøÍZ>�K� ï�r��. 0A_� #�$Á	 �<ÊÃº[þt�Ér s����

ņq]j\�"f��H ½̈�&³�t� ·ú§��H��. 2.

Exercise 2 “7áxs� #4�t� n������”

#4�t� Áº](_� ����̂½̈�̧��H @/>��� °ú �Ér Áº]([þt_� ìøÍ4�¤s���. l��:r Áº](��H ���

���� Ï̧� &ñ
��y��+þAs���. Áº](\�¦ n���������H ���\O��Ér l��:r &ñ
��y��+þA[þt 4>h\�¦ ���

���K�"f 4C� 	�H &ñ
��y��+þA Áº](\�¦ ëß�[þt�¦, s��þt]	כ 4>h\�¦ ��r� ������K�"f 4C� �8 	�H

&ñ
��y��+þA�̀¦ëß�[þt�¦,1px1px. ÷&%3���z�·Ü¼���n�������)a&ñ
��y��+þA[þt�̀¦ìøÍ4�¤K�"f7áx

s�\� ��V,���H ~½ÓZO��̀¦ 2[ô�Ç��.

s��Qô�Ç Áº]( X<s���_� 5Åq ?/6 x�̀¦ y��ÆÒ��H ��6£§_� �<ÊÃº[þt�̀¦ &ñ
_����.

black :Áº](

white :Áº](

glue :Áº](×Áº](×Áº](×Áº](→Áº](

rotate :Áº](→Áº](

neighbor :0Au�×Áº](→ int

pprint :Áº](→ void

y�� �<ÊÃº[þts� ���H {9��Ér ��6£§õ� °ú ��:

• black: l��:rß¼l�_� ����Ér &ñ
��y��+þA Áº](.

• white: l��:rß¼l�_� Ï̧� &ñ
��y��+þA Áº](.

• glue: °ú �Ér ß¼v�_� &ñ
��y��+þA Áº]( 4>h\�¦ NW, NE, SE, SW~½Ó�¾Ó_� í�H"f

�Ð ~ÃÎ��"f Õª 0Au�\� Z�~�¦ ������ô�Ç 4C� ß¼l�_� &ñ
��y��+þA Áº](\�¦ ëß���H��.

• rotate: &ñ
��y��+þA Áº](\�¦ ~ÃÎ��"f 90�̧ r�>�~½Ó�¾ÓÜ¼�Ð [�t�9��� Áº](\�¦ ëß�

��H��.
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• neighbor: ÅÒ#Q���0Au�_�l��:r&ñ
��y��+þA_�ÅÒ���\�e����Hþj@/ 8>h_�&ñ
��

y��+þA×�æ����Ér&ñ
��y��+þA_�Ì�	Ãº. l��:r&ñ
��y��+þA_�0Au���H����̂&ñ
��y��+þA\�

"f ÂÒ'� r����K�"f >�5Åq 41pxì�r K� �����"f Õª &ñ
��y��+þAs� �í�<Ê�)a ½̈%i�_� ���

 ñ[þt_� o�Û¼àÔs���. NW ½̈%i��Ér 0, NE ½̈%i��Ér 1, SE ½̈%i��Ér 2, SW ½̈%i�

�Ér 3s���. Áº](�� l��:r &ñ
��y��+þA ���{9� M:��H Õª &ñ
��y��+þA_� 0Au���H ���

o�Û¼àÔ���)a��. \V\�¦[þt#Q, 0Au��� (3 3)���&ñ
��y��+þA�Ér 16>h_�l��:r&ñ
��

y��+þAÜ¼�Ð ½̈$í
�)a &ñ
��y��+þA óøÍ\�"f ���©� ¢,aAá¤ ��A�_� l��:r &ñ
��y��+þA�̀¦ ú́�

ô�Ç��. ô�Ç Áº](�� ��t���H l��:r &ñ
��y��+þA_� Ì�	Ãº��H 4i>h s��¦, l��:r &ñ
��y��

+þA_�0Au�\�¦³ð�&³���Ho�Û¼àÔ_�U�́s���H�½Ó�©� i���)a��. s� �̧|	��̀¦ëß�7á¤½+É

M:\�ëß� neighbor�� &ñ
_��)a��.

• pprint: &ñ
��y��+þA Áº](\�¦ �o���\� Õª�9ï�r��.

\V\�¦ [þt#Q"f ��6£§õ� °ú s� #4�t�Áº]([þt�̀¦ ëß�[þt#Q"f áÔ�2;àÔ½+É Ãº e����x�� (#Q�"� Áº

](�� áÔ�2;àÔ|̈c��?)

(define B black)

(define W white)

(define Basic (glue B B B W))

(define (turn pattern i)

(if (<= i 0) pattern else (turn (rotate pattern) (- i 1))))

(pprint (glue Basic (turn Basic 1) (turn Basic 2) (turn Basic 3)))

0Aü< °ú �Ér áÔ�ÐÕªÏþ��̀¦ �¦îß����H X<, Áº](\�¦ ½̈�&³���H ~½ÓZO�s� ¿º��t��� e��

��:

• &ñ
��y��+þA�̀¦ l��:r &ñ
��y��+þA[þt_� C�\P��Ð(o�Û¼àÔ_� o�Û¼àÔ?) ³ð�&³���H ~½Ó

ZO�. \V\�¦ [þt#Q, 0A_� \V\�"f Basic�Ér ((B B) (W B))�Ð, áÔ�2;àÔ �)a Áº](

��H ((B B W B) (W B B B) (B B B W) (B W B B))�Ð ³ð�&³÷&��x��.

• {9�Dh\� l��:r &ñ
��y��+þAs� B�²ú��2;, �̧��H ��t��� 4°ú�A��Ð °ú���t���H àÔo� ½̈

�̧�Ð ³ð�&³���H ~½ÓZO�.

s� ¿º��t� ½̈�&³ ~½Óîß��̀¦ 5Åq?/6 x�̀¦ y��ÆÒ���"f(data abstraction) ��6£§_� �<ÊÃº[þt�̀¦

½̈�&³��¦, 0A_� #�$Á	��t� �<ÊÃº\�¦ &ñ
_�½+É M: X<s���_� ³ð�&³~½Ód��\� ú́���H &h�]X�ô�Ç

�<ÊÃº[þt�̀¦ ��6 x��̧2�¤ &ñ
_�ô�Ç��.
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C�\P��Ð ½̈�&³���H �â
Äº, ×¼�Q����H �<ÊÃº[þt:

glue-a-from-t : Áº](×Áº](×Áº](×Áº](→Áº](

glue-a-from-a : Áº](×Áº](×Áº](×Áº](→Áº](

rotate-a : Áº](→Áº](

neighbor-a : 0Au�×Áº](→ int

pprint-a : Áº](→ void

is-a? : Áº](→ bool

àÔo��Ð ½̈�&³���H �â
Äº, ×¼�Q����H �<ÊÃº[þt:

glue-t-from-t : Áº](×Áº](×Áº](×Áº](→Áº](

glue-t-from-a : Áº](×Áº](×Áº](×Áº](→Áº](

rotate-t : Áº](→Áº](

neighbor-t : 0Au�×Áº](→ int

pprint-t : Áº](→ void

is-t? : Áº](→ bool

Exercise 3 “#4�t� ����}� d����0A"é¶”

#4�t� Áº](\�¦ ��ÀÒ��H �<ÊÃº[þt\� ��6£§_� �<ÊÃº\�¦ ÆÒ���Ð &ñ
_���¦:

equal :Áº](×Áº](→ bool

size :Áº](→ int

equal�Ér ¿º Áº](�� °ú �Ért�\�¦ óøÍZ>���¦, size��H l��:r &ñ
��y��+þA_� Ì�	Ãº�� 4i{9�

M: i\�¦ ?/Z�~��H��. equals� ~ÃÎ��[þts���H ¿º>h_� Áº]([þt�Ér ��ØÔ>� ³ð�&³�)a ��þt{9]	כ

Ãº e����.

ÕªXO�>� ×¼�Qèß� �<ÊÃº[þt�̀¦ s�6 xK�"f �<ÊÃº beautiful�̀¦ &ñ
_����.

beautiful :Áº](→ bool

�<ÊÃº beautiful�Ér #4�t� Áº](�� ×�æ�©�&h��̀¦ l�ï�rÜ¼�Ð @/g�As�����, @/g�As�t� ·ú§��

��� �̧��H &ñ
��y��+þA_� s�Ö�©ô�Ç ����Ér &ñ
��y��+þA[þt_� Ì�	Ãº�� 1>h�Ð�� ú́§�¦ 6>h�Ð��

����̀¦ M:s���. 2

Exercise 4 “#QÖ�¦o�t� ·ú§��”

Û¼àÔa�A�Ér 0õ� 9��s�_�&ñ
Ãº[þt_�o�Û¼àÔs���: \V) 0000, 1102201, 998011199

1px. ��� Û¼àÔa�A�Ér \O���. “Û¼àÔa�A s�� �ï×¼ cü< #QÖ�¦�2;��”��H ��Ér	כ �ï×¼ c�� ³ð�&³

���H Û¼àÔa�A |9�½+Ë\� s�� �í�<Ê�)a����H >pws���. �ï×¼ c ��H ��6£§õ� °ú s� &ñ
_�÷&�¦:

c → 0 | 1 | · · · | 9 | c · c | c|c | c+
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�ï×¼ c�� >pw���H Û¼àÔa�A_� |9�½+Ë [[c]]��H ��6£§õ� °ú s� &ñ
_��)a��:

[[0]] = {0}
...

[[9]] = {9}

[[c1 · c2]] = {s1s2 | s1 ∈ [[c1]], s2 ∈ [[c2]]}

[[c1|c2]] = [[c1]] ∪ [[c2]]

[[c+]] = [[c]] ∪ [[c · c]] ∪ [[c · c · c]] ∪ · · ·

�ï×¼ X<s���_� 5Åq?/6 x�̀¦ y��ÆÒ��H ��6£§_� �<ÊÃº[þt�̀¦ &ñ
_���¦:

atom : int → code is-atom? : code → bool

dot : code × code → code is-dot? : code → bool

bar : code × code → code is-bar? : code → bool

plus : code → code is-plus? : code → bool

de-atom : code → int de-plus : code → code

de-dot-0 : code → code de-bar-0 : code → code

de-dot-1 : code → code de-bar-1 : code → code

���H {9��Ér:

(de-atom (atom n)) = n

(de-dot-i (dot c0 c1)) = ci

(de-bar-i (bar c0 c1)) = ci

(de-plus (plus c)) = c

0A_� �<ÊÃº[þt�̀¦ s�6 xK�"f, ÅÒ#Q��� Û¼àÔa�A s�� �ï×¼ cü< #QÖ�¦o���H t�\�¦ ���&ñ


���H �<ÊÃº

match :Û¼àÔa�A×�ï×¼→ bool

\�¦&ñ
_����. \V\�¦[þt#Q, (match 1001 1·0+·1)��H�ÃÐ�̀¦, (match 1001 (10)+·1)�Ér

��f±	�̀¦�·p��. Û¼àÔa�A�Ér&ñ
Ãº[þt_�o�Û¼àÔ�Ð½̈�&³ô�Ç��: \V) 1001�Ér ’(1 0 0 1)�Ð.

2

Exercise 5 “��������\O�”

�����½̈�̧��H "f�Ð ����'a�)a v�ü< °úכ[þt_� |9�½+Ës���. ���íß��<Æ\�"f ��ÅÒ V,�o� ��

6 x÷& 9 @/ÂÒì�r_� �¦/åL���#Q\�"f ��s�ÚÔ�Qo�_� +þAI��Ð t�"é¶ô�Ç��. ��6£§ ë�H]j\�¦

Û�¦l�0Aô�Ç ��������\O�Ü¼�Ð �����½̈�̧\�¦ ëß�[þt#Q �Ð��.

$��©��)a °úכ[þt�̀¦ ��t��¦ ��m���H ������Ér ��Ä»\�v>� &ñ
_�ô�Ç��.

DictKey,V alue ∈ 2Key 7→V alue
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��A�ü< °ú �Ér �<ÊÃº[þtõ� ��Áº�̧�	כ [þt#Qe��t� ·ú§�Ér ��� ����� emptyDict\�¦ &ñ
_�

���.

dictLookup : Dict × Key → V alue

dictInsert : Dict × Key × V alue → Dict

dictRemove : Dict × Key → Dict

dictMap : Func × Dict → Dict

dictFilter : Pred × Dict → Dict

dictMap�Ér �<ÊÃºü< ������̀¦ ~ÃÎ�� �����s� ����� �̧��H °úכ[þt(v��� �����)\� ������Ð ~ÃÎ

�Ér �<ÊÃº\�¦ &h�6 x��¦ Õª ���õ�\�¦ [�t�9ï�r��. dictFilter��H �ÃÐ, ��f±	�̀¦ ·ú��9ÅÒ��H

�<ÊÃºü< ������̀¦ ~ÃÎ�� �����s� ����� �̧��H °úכ[þt(v��� �����)\� &h�6 x�#� �ÃÐs� ÷&��H

°úכëß�z����[�t�9ÅÒ��H{9��̀¦ô�Ç��. Õªµ1Ú_��<ÊÃº_�p���Hy��y��_�s�2£§Ü¼�Ð·ú�Ãºe��

�̀¦ �.���s	כ ��6£§�Ér çß�éß�ô�Ç ��6 x \Vs���.

(define dict1 (dictInsert emptyDict (cons 1 2) "first"))

(define dict2 (dictInsert dict1 (cons 3 4) "second"))

(dictLookup dict2 (cons 1 2))

"first"

2

Exercise 6 “�Ð×¼>�e��B�m���”

#��Qì�r�Ér �Ð×¼>�e���̀¦ a%~��ô�Ç��. ¿ËÒ6xô�Ç áÔ�ÐÕªA� Q��� #��Qì�r�Ér �Ð×¼>�e��

�̀¦l�>���Û�¦Ãºe���̧2�¤ëß�[þt�¦z�·��. s����\���t��¦Z�t>�e���Ér Peg Solitaire��.

>�e��_�½©gË:�Ér��6£§õ�°ú ��. #��Qì�r�Ér#��Q>h_� ½̈"í
s�Ýü��2;>�e��óøÍ�̀¦~ÃÎ>��)a

��. Õªo��¦Y>�Y>� ½̈"í
[þt\���H}��@/��[þt#Qe����. s�}��@/[þt�̀¦ô�Ç>hëß�z��l��¦ �̧

¿º ]j�����H ��s	כ >�e��_� 3lq³ðs���. }��@/[þt�Ér ���Ér ��o��Ð �̀�U�́ Ãº e����HX< �

��_� }��@/�� ���Ér }��@/\�¦ 8A#Q �Å�>�÷&��� ��s�\� z���� }��@/��H ���������. ��6£§

[j �̧|	��̀¦ ëß�7á¤���� }��@/\�¦ �̀�U�́ Ãº e����.

1. }��@/��H 0A, ��A�, ¢,aAá¤, �̧�ÉrAá¤Ü¼�Ð ¿º ñß� b��#Q��� /BM\� �̀�|����.

2. �̀�l�>� |̈c 3lq³ðt�&h��Ér �½Ó�©� ��� ½̈"í
s�#Q�� ô�Ç��.

3. "é¶A� e��~�� ��o�ü< Dh\�v>� �̀�l�>� |̈c ��o� ��s�\���H ���Ér #Q�"� }��@/�� z�

#Q e��#Q�� ô�Ç��.

·ú¡"f&ñ
_�ô�Ç�����½̈�̧�Ð>�e��óøÍ�̀¦�����·p��. v���H ½̈"í
_�ýa³ð��÷&�¦°úכ�ÉrÕª

½̈"í
\� }��@/�� e����Ht� \O���Ht�\�¦ ³ðr�ô�Ç��. áÔ�ÐÕªÏþ�_� {9�§4��Ér ��A�ü< °ú ��.
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[(cons (cons -1 3) "Hole"), (cons (cons 0 3) "Hole"), ...,

(cons (cons -1 1) "Peg")]

s� ë�H]j\�¦ Û�¦l� 0A�#� ��6£§ �<ÊÃº[þt�̀¦ &ñ
_�ô�Ç��.

Board = DictPos,Stat × Pos list

loadBoard : Input × Board → Board

Board��H >�e��óøÍ_� [jh�A�̀¦ ����?/��H �����õ� }��@/[þt_� 0Au�ëß� ���Ð �̧�Ér o�Û¼àÔ

_� ÈÓe�¦s���. loadBoard��H {9�§4�õ� ��� Board\�¦ ~ÃÎ�� [jh�As� =åQèß� Board\�¦ ëß�

[þt#Q [�t�9ÅÒ��H �<ÊÃºs���.

Move = Pos × Dir

Dir = “Up”|“Down”|“Left”|“Right”

findMvs : Board → Move list

findMvs��H Board\�¦ ~ÃÎ�� �&³F� �©�S!�\�"f ô�Ç Û¼9\�îß�\� {9�#Q±ú� Ãº e����H �̧��H ¹¡§

f��e���̀¦ �̧�Ér o�Û¼àÔ\�¦ [�t�9ÅÒ��H �<ÊÃºs���.

makeMove : Board × Move → Board

makeMove�<ÊÃº��H Board\�¦ ~ÃÎ�� Move@/�Ð ¹¡§f����� Êê_� Board\�¦ ëß�[þt#Q ï�r��.

solver : Integer × Board × Move list → Move list list

solver��H Board_� �©�S!�\�"f 'Í	���P: �����_� Ãº ëß��pu ¹¡§f��#� éß� ô�Ç >h\�¦ ]jü@ô�Ç

�̧��H }��@/\�¦ \O�î�q Ãº e����H ¹¡§f��e��s� �>rF����Ht�\�¦ ·ú��9ï�r��. s�M: 'Í	 ���P: ¹¡§

f��e���Ér [j���P: o�Û¼àÔ\� e����H Move[þt ×�æ ���#��� ô�Ç��.

solve : Integer × Board → Move list list

solve��H &ñ
Ãº nõ� Board\�¦ ~ÃÎ�� ÅÒ#Q��� Board_� �©�S!�\�"f n���_� ¹¡§f��e�� îß�\�

½̈½+É Ãº e����H K��� �>rF����Ht� >�íß�ô�Ç��. 0A\�"f &ñ
_�ô�Ç solver �<ÊÃº\�¦ ��6 x½+É

�.	כ

t��FK��t� [O�"î
ô�Ç loadBoard, findMvs, makeMove, solver, solve �<ÊÃº

\�¦ ëß�[þt#Q��. éß�, >�e��óøÍ_� ?/6 x�̀¦ {���¦ e����H �����½̈�̧\� ]X���H½+É M:��H �½Ó�©� s�

��� ë�H]j\�"f ½̈�&³ô�Ç �<ÊÃº[þtëß� ��6 x ��̧2�¤ ô�Ç��. 2
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