
Homework 7

SNU 4190.310, 2006 ���̀¦

s� F�g��H

Due: 12/18(Mon), 24:00

Exercise 1 (40pts) “$�t�~½Ó �¦éß�Ñþ� M”

M z�́'��l� 0A\�, t�èß� ņq]j\�"f ½̈�&³ô�Ç éß�í�H ��{9� r�Û¼%7�(simple type sys-

tem)�̀¦ @/���K�"f �Ð�� &ñ
�§ô�Ç let-��+þA ��{9� r�Û¼%7�(let-polymorphic type sys-

tem)�̀¦ �©��ÃÌ���. ÕªA�"f, éß�í�H ��{9� r�Û¼%7�s� ~ÃÎ��[þts���H áÔ�ÐÕªÏþ��Ér Óüt�:rs�

�¦, ��+þA ��{9�_� �<ÊÃº(polymorphic function, ���ª�ô�Ç ��{9�_� �����\� &h�6 x|̈c Ãº

e����H �<ÊÃº)\�¦ ��t���H áÔ�ÐÕªÏþ���t� ~ÃÎ��[þt#� t��̧2�¤.

\V\�¦[þt#Q, ��A�ü< °ú �Ér ú̧� �̧��H áÔ�ÐÕªÏþ�[þts� éß�í�H ��{9� r�Û¼%7�\�"f��H ~ÃÎ��

[þt#�t�t� ·ú§��¤Ü¼��, let-��+þA ��{9� r�Û¼%7�\�"f��H ~ÃÎ��[þt#�t�>� �)a��.

TA�� ]j/BN���H M z�́'��l�_� d�¦ 0A\� let-��+þA ��{9� r�Û¼%7��̀¦ �©��ÃÌ���.

(* example 1: polymorphic toys *)

let val I = fn x => x

val add = fn x => x.1 + x.1

val const = fn n => 10

in

I I;

add(1, true) + add(2, "snu 310 fall 2006");

const 1 + const true + const "kwangkeun yi"

end

(* example 2: polymorphism with imperatives *)

let val f = fn x => malloc x

in

let val a = f 10
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val b = f "pl"

val c = f true

in

a := !a + 1;

b := "hw7";

c := !c or false

end

end

(* example 3: polymorphic swap *)

let val swap =

fn order_pair =>

if order_pair.1 order_pair.2

then order_pair.2

else (order_pair.2.2, order_pair.2.1)

in

swap(fn pair => pair.1 + 1 = pair.2, (1,2));

swap(fn pair => pair.1 or pair.2, (true, false))

end

(* S K I combinators *)

let val I = fn x => x

val K = fn x => fn y => x

val S = fn x => fn y => fn z => (x z) (y z)

in

S (K(SI)) (S(KK)I) 1 (fn x => x+1)

end

2

Exercise 2 (40pts) “Algebraic Data Type”

0A_� áÔ�ÐÕªA�bç
 r�Û¼%7��Ér F�)&h�Ü¼�Ð &ñ
_�÷&��H X<s���(inductive data)\�¦

��ÀÒ��H �<ÊÃº[þt�̀¦ ú̧� ~ÃÎ��[þts�t� 3lwô�Ç��.

\V\�¦ [þt#Q, o�Û¼àÔ(list)�� s���� àÔo�(binary tree)��H ��6£§õ� °ú s� áÔ�ÐÕªÏþ�

�>� |̈c �,�s�t�ëß	כ Äºo�_� let-��+þA ��{9� r�Û¼%7��Ér s� áÔ�ÐÕªÏþ�[þt�̀¦ ~ÃÎ��[þts�t�

3lwô�Ç��:

(* program with list *)

let val nil = 0

val isNil = fn list => list = 0
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val link = fn element => fn list => (element, list)

val first = fn list => list.1

val rest = fn list => list.2

in

let

val list = link 2 (link 1 (link 0 nil))

rec sum = fn list => if isNil list then 0

else first list + sum (rest list)

in

sum list

end

end

(* program with binary tree *)

let val emptyTree = 0

val leaf = fn n => (n, (emptyTree, emptyTree))

val node = fn n => fn ltree => fn rtree => (n, (ltree, rtree))

val value = fn tree => tree.1

val leftTree = fn tree => tree.2.1

val rightTree = fn tree => tree.2.2

val isEmpty = fn tree => tree = emptyTree

val isLeaf = fn tree => isEmpty(leftTree tree) and isEmpty(rightTree tree)

in

let

rec traverse =

fn tree => if isEmpty tree then 0

else if isLeaf tree then value tree

else value tree + traverse (leftTree tree)

+ traverse (rightTree tree)

val tree = node 8 (leaf 7) (node 10 (leaf 9) emptyTree)

in

traverse tree

end

end

#Qb�G>����#Q\�¦ SX��©���¦, ��{9�r�Û¼%7��Ér #Qb�G>� ���� |̈c���t�, �7H_����. 2
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