
Homework 3

SNU 4910.210 Fall 2008

Kwangkeun Yi

due: 10/10 24:00

Exercise 1 “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))))

(define Compound (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��+þAÁº](îß�\�e����Hl��:r&ñ
��y��+þA[þt_����Ð×�¦(row)_�o�Û¼àÔ�Ð³ð�&³


���H~½ÓZO�. \V\�¦[þt#Q,0A_�\V\�"f Basic�Ér ((B B) (W B))�Ð, Compound��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) ½̈�&³K��Ð��. 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-array-from-tree : Áº](×Áº](×Áº](×Áº](→Áº](

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

rotate-array : Áº](→Áº](

neighbor-array : 0Au�×Áº](→ int

pprint-array : Áº](→ void

is-array? : Áº](→ bool

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

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

glue-tree-from-array : Áº](×Áº](×Áº](×Áº](→Áº](

rotate-tree : Áº](→Áº](

neighbor-tree : 0Au�×Áº](→ int

pprint-tree : Áº](→ void

is-tree? : Áº](→ bool

Exercise 2 “#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 3 “#QÖ�¦o�t� ·ú§��, &ñ
¾¡§”

s���� ņq]j��H �̀¦���ÉráÔ�ÐÕªÏþ����t�\�¦SX����K��Ðl���~1�t�·ú§�Érë�H]j\�¦#��Q

ì�r[þts� ���#Q�Ðl�\�¦ ������H 2[t��Ð è­sm���. \V��� ņq]j “#QÖ�¦o�t� ·ú§��”_� &ñ
d��

!Q���{9�m���. #��Qì�rs� ����H áÔ�ÐÕªÏþ�s� �̀¦���Ér t�\�¦ SX����½+É Ãº e��l�\�¦ ��³1Ñm�

��.
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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? | c*

�ï×¼ c�� >pw
���H Û¼àÔa�A_� |9�½+Ë [[c]]��H ��6£§õ� °ú s� &ñ
_��)a��. ��� Û¼àÔa�A�Ér ε�Ð

³ð�&³ô�Ç��.

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

[[9]] = {9}

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

[[c1|c2]] = [[c1]] ∪ [[c2]]

[[c?]] = {ε} ∪ [[c]]

[[c*]] = {ε} ∪ [[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

optional : code → code is-optional? : code → bool

star : code → code is-star? : code → bool

de-atom : code → int de-star : code → code

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

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

de-optional : 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-star (star c)) = c

(de-optional (optional 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
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\�¦&ñ
_�
���. \V\�¦[þt#Q, (match 11 1·0*·1)��H�ÃÐ�̀¦, (match 11 (10)*·1)�Ér��

f±	�̀¦�·p��. Û¼àÔa�A�Ér&ñ
Ãº[þt_�o�Û¼àÔ�Ð ½̈�&³ô�Ç��: \V) 1001�Ér ’(1 0 0 1)�Ð.
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