
Homework 4

SNU 4541.664A, 2009 4�§

Due: 4/8 24:00

�̧��H áÔ�ÐÕªA�bç
 ņq]j��H OCaml�Ð ���$í
½+Ëm���.

Exercise 1 “�̀v���[O�q��)a z�́'��l�(instrumented interpreter)”

��6£§_� ���#Q\�¦ Òqty�����.

C → skip

| x := E | *x := E

| C ; C

| if E C C

| while E C

E → n (n ∈ Z)

| E + E | - E

| x | *x | &x

| read

áÔ�ÐÕªÏþ��Ér "î
§î
 Cs���. "î
§î
(C)õ� d��(E)�Ér :�x�©�&h���� _�p�\�¦ �������. éß�, {9�

§4�d�� read��H -5\�"f +5��t�_� &ñ
Ãº×�æ ���\�¦ >pwô�Ç��:

M ∈ Memory = Loc
fin

→ Val

l ∈ Loc = Var

v ∈ Val = Z + Loc

M ` read ⇒ z
z ∈ [−5,+5]

M ` *x ⇒ M(M(x))

M ` &x ⇒ x
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M ` E ⇒ v

M ` *x := E ⇒ M{M(x) 7→ v}

���Ér d��[þtõ� "î
§î
ë�H_� _�p���H :�x�©�&h���� _�p�\�¦ �������.

0A ���#Q_� ��6£§õ� °ú �Ér áÔ�ÐÕªÏþ� z�́'��l�(interpreter)[þt�̀¦ ½̈�&³���. ½̈�&³

½+É áÔ�ÐÕªÏþ� z�́'��l���H :�x�©�&h���� z�́'��l�ü< ²ú�o�, áÔ�ÐÕªÏþ�_� �̧��H {9�§4�°úכ\� @/

K�"f �̧¿º z�́'��K� �Ð���"f ��6£§_� z�́'�� &ñ
�Ð\�¦ l�2�¤��̧2�¤ ô�Ç��:

• tracingEval áÔ�ÐÕªÏþ�s� z�́'��×�æ\� ��t���H l�>��©�I�_� �̧��H ���s�õ�&ñ
�̀¦

l�2�¤���Hz�́'��l�. {9�§4��������s�õ�&ñ
�Érl�>��©�I�[þt_�í�H"f\P�(���_�z�́)

s� |̈c �.���s	כ ��0pxô�Ç {9�§4�°úכs� #�!Á	 e��Ü¼Ù¼�Ð s��Qô�Ç z�́[þt_� ��µ1Ïs� �̧

s�>� �)a��.

• collectingEval áÔ�ÐÕªÏþ�s� z�́'��×�æ\� ��t���H l�>��©�I� ���s�_� ���Êê �'a

>�\� @/ô�Ç &ñ
�Ð\O�s�, µ1ÏÒqt���H l�>��©�I�[þtëß��̀¦ �̧¿º �̧�Ér��.

• pointCollectingEval áÔ�ÐÕªÏþ�s� z�́'��×�æ\� ��t���H l�>��©�I�[þt�̀¦ áÔ�Ð

ÕªÏþ�_� y�� "î
§î
ë�H�̀¦ l�ï�rÜ¼�Ð ���Ð���Ð �̧�Ér��. s� M:, y�� "î
§î
ë�Hs� z�́'��

÷&l� f�����_� l�>��©�I�[þt�̀¦ �̧�Ér��.

þj�èô�Ç ��6£§_� ��{9�\� ú́���H �̧Ñýt�̀¦ ¢-a$í
���� �)a��. 0A ���#Q_� ��"f(string →

cmd)��H ]j/BN�)a��.

module type K =

sig

exception Error of string

type id

type label

type cmd = label * stmt

and stmt = SKIP

| ASSIGN of id * exp (* x := exp *)

| ASSIGNSTAR of id * exp (* *x := exp *)

| SEQ of cmd * cmd (* c;c *)

| IF of exp * cmd * cmd (* if e c c *)

| WHILE of exp * cmd (* while e c *)

and exp = NUM of int

| ADD of exp * exp (* e+e *)

| MINUS of exp (* -e *)

| VAR of id (* x *)
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| STAR of id (* *x *)

| AMPER of id (* &x *)

| READ

type program = cmd

type memory

type traces

type states

type pointstates

val emptyMemory: memory

val tracingEval: cmd -> memory -> traces

val collectingEval: cmd -> memory -> states

val pointCollectingEval: cmd -> memory -> pointstates

end
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