
Challenge Set II

SNU 4190.310, 2006 ���̀¦

s� F�g��H

Due: 12/18 10:30

ô�Ç ë�H]j���̧ �̀¦���Ér ²ú��̀¦ ]jØ�¦ô�Ç ��|ÃÐ�Ér þj7áx $í
&h�s� �©�5px½+Ëm���.

Challenge 1 (1 éß�>� �©�5px)“Bj�̧o���H [O��½Ó”

Bj�̧o� ìøÍ6£xd��(imperative operations)[þt�Ér �̧¿º [O��½Ó[þt�����?

��A���H &h��FG&h� >�íß�ZO�(eager evaluation)Ü¼�Ð z�́'��÷&��H |ÃÐ�� ���#Qs���. Bj

�̧o� "î
§î
ë�H[þt_� z�́'���Ér e��y� ·ú��¦ e����H ~½Ód��s���.

e ::= x variable

| λx.e function

| e e application

| ref e malloc

| e := e assignment

| !e dereference

y©�_�\�"f s���l� ô�Ç ��, ÅÒ#Q��� áÔ�ÐÕªÏþ�\� e����H Bj�̧o� "î
§î
ë�H[þt�̀¦ �� Qt� ��

�Ér ~½Ód��_� d��[þt�Ð 0lq#�"f °ú �Ér {9��̀¦ 
���H áÔ�ÐÕªÏþ�Ü¼�Ð ��ÜãJ Ãº e����. Õª ~½Óîß�

�̀¦ Òqty��K� �Ð��.

• 0Aü< °ú �Ér Bj�̧o� ìøÍ6£x d��[þt�Ér Bj�̧o�\�¦ .��¹�Ðô�Çכ��9

• Õªo��¦, Bj�̧o�\� ìøÍ6£x
���H í�H"f�� ×�æ¹כK� �����.

����"f ���8̈�½+É M:��H

• áÔ�ÐÕªÏþ�d��[þt_� z�́'��í�H"f\�¦ �>r×�æ
����"f
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• y�� d��[þts�, s���� í�H"f d��_� ���õ�°úכõ� Bj�̧o�\�¦ ~ÃÎ��"f, ���õ��Ð �&³F� d��_�

°úכõ� ���õ� Bj�̧o�\�¦ o����
��̧2�¤ 
���� �)a��.

ÕªA�"f,

• �̧��H d��[þts� �<ÊÃº�� �)a��: s����d��_� °úכõ� Bj�̧o�\�¦ ~ÃÎ��"f �&³F� d��_� °úכ

õ� ìøÍ6£xs� {9�#Qèß� Bj�̧o�\�¦ ���õ��Ð ?/Z�~��H.

s�]j z���Ér [j >h_� |9�ë�H:

1. í�H"f@/�Ð >�íß�÷&��H õ�&ñ
�̀¦ �<ÊÃº�Ð ³ð�&³
���H ~½ÓZO��Ér?

2. Bj�̧o�\�¦ ���Ér d��Ü¼�Ð #Qb�G>� ³ð�&³?

3. Õªo��¦ �����, ref e, e := e, !e��H #Qb�G>� ³ð�&³?

1²ú� : 0Aü<°ú �Ér ���8̈�(½+É{9�_� í�H"f\�¦ ×¼�Q?/"f �<ÊÃº�Ð ³ð�&³
���H ���8̈�)�̀¦ CPS

���8̈�(continuation-passing-style transformation)s����¦ ô�Ç��.

2²ú� : ú́§�Ér ~½ÓZO�s� e���̀¦ Ãº e����. \V\�¦ [þt#Q, ���Ü¼�Ð:

counter × list of (ÅÒ�è×°úכ)

³ð�&³½+É Ãº e���̀¦ �.���s	כ counter��H �&³F� Bj�̧o�\� ½+É{©��)a Bj�̧o� Ì�	Ãº.

3²ú� : áÔ�ÐÕªÏþ� d�� e�� ���8̈��)a �¦̀�	כ e�Ð ³ð�&³
����, ��6£§õ� °ú s� Bj�̧o� [O��½Ó

�̀¦ 0lq#�è­q Ãº e���̀¦ �:���s	כ

ref e = λ(v, (c, S)).let (v, (c′, S′)) = e(v, (c, S)) in (c′ + 1, (c′,v)::S′)

�� Qt� �â
Äº�̧ 0Aü< �Ð�̧�� ú́��̧2�¤ áÔ�ÐÕªÏþ� d�� e_� Bj�̧o� [O��½Ó�̀¦ 0lqs���H Ò�¦

�̀¦ ¹1Ô����. 2

Challenge 2 (2 éß�>� �©�5px)“%�o�îß��)a \Vü@��H \O�5pu”

��6£§õ� °ú �Ér &h��FG&h���� >�íß�ZO�Ü¼�Ð z�́'��÷&��H ���#Q\�¦ Òqty��
���.

e ::= x variable

| λx.e function

| e e application

| n integer

| e + e addition

| if0 e e e branch

| raise exception raise

| e handle e exception handling
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“raise”��H \Vü@�©�S!��̀¦ µ1ÏÒqtr�v���H "î
§î
s��¦, “e1 handle e2”��H e1�̀¦ z�́'��
���

��\Vü@��µ1ÏÒqt÷&��� e2\�¦z�́'��
�>��)a��. e1_�z�́'��×�æ\�\Vü@��µ1ÏÒqt÷&t�·ú§Ü¼

��� e1_� °úכs� ����̂ d��_� ���õ�°úכs� �)a��. “if0”d���Ér 'Í	P: d��_� °úכs� 0s���� ÑütP:

d���̀¦ >�íß�
��¦ ��m���� [jP: d���̀¦ >�íß�ô�Ç��.

\V\�¦[þt#Q,

10 + 1 handle 0

�Ér 11�̀¦ >�íß�ô�Ç��.

((λx.if0 x raise 10) 0) handle 8

�Ér 8�̀¦ >�íß�ô�Ç��.

((λx.if0 x (raise handle 1) 10) 0) handle 8

�Ér 1�̀¦ >�íß�ô�Ç��.

(λx.if0 x 1 raise) 1

�Ér µ1ÏÒqtô�Ç \Vü@\�¦ %�o�
���H d��s� \O�Ü¼Ù¼�Ð, z�́'��s� °úכ��l� "3�ð�r��.

let-[O��½Ó�̀¦ +�"f \V\�¦ �8 [þt���,

let

f = λ x. if0 x raise 2

in

((f 0) handle λ x.x)

(f 1)

end

�Ér 2\�¦ >�íß�ô�Ç��.

let

k = (λ f. f λ x.x)

in

((k λ x.x) handle λ x.x)

(k λ x. raise)

end

��H µ1ÏÒqtô�Ç \Vü@\�¦ %�o�
�t� 3lw
��¦ z�́'��s� °úכ��l� "3�ð�r��.

0Aü< °ú �Ér ���#Q\� @/K�"f, Ãº\O�r�çß�\� ��ê�r éß�í�H ��{9� r�Û¼%7�(simple type

system)�̀¦ SX��©�
���. ÕªA�"f SX��©��)a ��{9� r�Û¼%7��̀¦ :�xõ�ô�Ç áÔ�ÐÕªÏþ��Ér z�́'��×�æ

\� %�o�÷&t� ·ú§��H \Vü@�� \O�����H ��s	כ �Ð�©�÷&��H. Õªo��¦ Õª ��{9� r�Û¼%7��̀¦ îß�

���
�>� ½̈�&³
���H ·ú��¦o�7£§�̀¦ &ñ
_�
���. ÕªA�"f 0A\� \V\�¦ ��H áÔ�ÐÕªÏþ�[þt\� @/
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K�"f, ]j@/�Ð �̧��HáÔ�ÐÕªÏþ�[þtW1>h×�æ&h�#Q�̧ [j>h��H~ÃÎ��[þt{9�Ãºe��#Q��
��¦,

]j@/�Ð [�tt� ·ú§��H áÔ�ÐÕªÏþ�[þt�Ér �̧¿º ~ÃÎ��[þts�t� ú́����� ô�Ç��. 2
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