
Homework 1

SNU 4541.574, 2007 ���̀¦

Due: 10/10(Ãº), 24:00

Exercise 1 “o�Û¼àÔ½+Ë”

����Ér í�H"f@/�Ð(ascending order) ��\P��)a &ñ
Ãº o�Û¼àÔ ¿º>h\�¦ ~ÃÎ��"f 
���_�

í�H"f o�Û¼àÔ�Ð ëß�×¼��H �<ÊÃº

merge: int list -> int list -> int list

\�¦ &ñ
_�
�[j¹כ. o�Û¼àÔ\���H °ú �Ér &ñ
Ãº�� ìøÍ4�¤K�"f [þt#Qe��t� ·ú§_þvm���. 2

Exercise 2 “}�Õª��”

Äºo��� ×�æ�¦1px Ãº�<Ær�çß�\� ņ|
�>� /ú�~�� ��6£§_� “}�Õª��”\�¦ &ñ
_�
�[j¹כ:

Σb

n=a
f(n)

}�Õª��_� ��{9��Ér

sigma : int -> int -> (int -> int) -> int.

7£¤, sigma a b f�Ð ³ð�&³
���� Σb
n=a

f(n)õ� °ú �̧2�¤. 2

Exercise 3 “a%~�Ér��s�”

¿º>h_� &ñ
Ãº o�Û¼àÔ\�¦ ~ÃÎ��"f y�� o�Û¼àÔ_� "é¶�è[þt�̀¦ 	�YV@/�Ð ��s���s�\�

z�0>ÅÒ��H �<ÊÃº zipper\�¦ ���$í

�[j¹כ:

zipper: int list -> int list -> int list

7£¤, zipper [1;2;3] [4])��H [1;4;2;3]�̀¦ ëß�[þt#Q�·p��. 2

Exercise 4 “a%~�Ér��s�[þt”

1



&ñ
Ãº o�Û¼àÔ_� o�Û¼àÔ\�¦ ~ÃÎ��"f y�� o�Û¼àÔ_� "é¶�è[þt�̀¦ 	�YV@/�Ð ��s���s�

\� z�0>ÅÒ��H �<ÊÃº zipperN�̀¦ ���$í

�[j¹כ:

zipperN: int list list -> int list

7£¤, zipperN [[1;2;3]; [4]; [9;10;11]]��H [1;4;9;2;10;3;11]�̀¦ ëß�[þt#Q�·p

��. 2

Exercise 5 “�ÃÐ��f±	”

Propositional Logic d��[þt(formula)�̀¦ ��6£§õ� °ú s� &ñ
_�Ùþ¡_þvm���:

type formula = TRUE

| FALSE

| NOT of formula

| ANDALSO of formula * formula

| ORELSE of formula * formula

| IMPLY of formula * formula

| LESS of expr * expr

and expr = NUM of int

| PLUS of expr * expr

| MINUS of expr * expr

ÅÒ#Q��� formula\�¦ ~ÃÎ��"f �ÃÐ°ú̀�כ¦ ëß�[þt#Q?/��H �<ÊÃº eval

eval: formula -> bool

\�¦ &ñ
_�
�[j¹כ. 2

Exercise 6 “k-�2;Ãº”

{9�ìøÍ&h�Ü¼�Ð k���Ãº(k > 1)��H ��6£§õ� °ú s� ³ð�&³ô�Ç��.

d0 · · · dn

#�l�"f

∀di ∈ {0, · · · , k − 1}.

Õªo��¦ “d0 · · · dn”�Ér ß¼l���

d0 × k0 + · · · + dn × kn

��� &ñ
Ãº\�¦ ³ð�&³ô�Ç��.

2



s��¦̀�	כ ¶ú���� SX��©�K�"f “k�2;Ãº”\�¦ ��6£§õ� °ú s� &ñ
_�K��Ð��. ³ð�&³�Ér

d0 · · · dn

#�l�"f

∀di ∈ {1 − k, · · · , 0} ∪ {0, · · · , k − 1}.

Õªo��¦ “d0 · · · dn”�Ér ß¼l���

d0 × k0 + · · · + dn × kn

��� &ñ
Ãº\�¦ ³ð�&³ô�Ç��.

\V\�¦ [þt#Q, 2�2;Ãº_� �â
Äº\�¦ Òqty��
���. Z�s�Û¼�� {−1, 0, 1}s� ÷&��x��. 0s�

0�̀¦, +�� 1�̀¦ -�� −1�̀¦ ³ð�&³ô�Ç���¦ 
����, + ��H 1�̀¦, +0+��H 5\�¦, +-��H −1�̀¦,

+-0-��H −9��� &ñ
Ãº\�¦ ³ð�&³ô�Ç��.

s��Qô�Ç 2�2;Ãº N_� |9�½+Ë�̀¦ )
±ú�&h�Ü¼�Ð &ñ
_�
���� ��6£§õ� °ú ��:

N ::= 0

| +

| -

| 0N

| +N

| -N

nML�Ð 2�2;Ãº����H ��{9��̀¦ ��6£§õ� °ú s� &ñ
_�Ùþ¡_þvm���:

type crazy2 = NIL | ZERO of crazy2 | ONE of crazy2 | MONE of crazy2

\V\�¦ [þt#Q, 0+-�Ér

ZERO(ONE(MONE NIL))

�Ð ³ð�&³|̈em���.

�� s�]j, 0Aü< °ú s� ³ð�&³÷&��H 2�2;Ãº\�¦ ~ÃÎ��"f Õª��_	כ °ú̀�כ¦ >�íß�
���H �<ÊÃº

crazy2val�̀¦ &ñ
_�
�[j¹כ.

crazy2val: crazy2 -> int

2

Exercise 7 ¿º 2�2;Ãº\�¦~ÃÎ��"f 2�2;Ãº_�½+Ë\�K�{©�
���H 2�2;Ãº\�¦?/#QZ�~��H�<ÊÃº

crazy2add\�¦ &ñ
_�
�[j¹כ.

crazy2add: crazy2 -> crazy2 -> crazy2

3



0A_� crazy2add��H ��6£§_�$í
|9�s�ëß�7á¤÷&��ô�Ç��: e��_�_� 2�2;Ãº z õ� z′\�@/K�

"f

crazy2val (crazy2add z z′) = (crazy2val z) + (crazy2val z′).

2

Exercise 8 “>�íß�l� mathenatica”

��6£§_� >�íß�l�

mathenatica: exp -> real

\�¦ ëß�[þvr���.

type exp = Var of string

| INT of int

| REAL of real

| ADD of exp * exp

| SUB of exp * exp

| MUL of exp * exp

| DIV of exp * exp

| SIGMA of string * exp * exp * exp

| INTEGRAL of string * exp * exp * exp

\V\�¦[þt#Q Äºo��� æ¼��H Ãºd��s� exp��{9�Ü¼�Ð��H ��6£§õ� °ú s� ³ð�&³�)a��:

∑
10

x=1
(x − 1) SIGMA(‘‘x’’, INT 1, INT 10, SUB(Var ‘‘x’’, INT 1))

∫
10.0

x=1.0
(x − 1)dx INTEGRAL(‘‘x’’, REAL 1.0, REAL 10.0, SUB(Var ‘‘x’’, INT 1))

&h�ì�rd���̀¦ >�íß�½+ÉM:_� ·ú�Ìqts� ß¼l�(dx)��H 0.1�Ð &ñ
ô�Ç��.

2

Exercise 9 “z�́'��l�”

Implement an interpreter intp

intp: stm -> store -> store

of the following language. The input to the interpreter is a value of the type

stm.
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type id = string

type binop = PLUS | MINUS | TIMES | DIV

type stm = ASSIGN of id * exp

| PRINT of exp list

| SEQ of stm list

and exp = VAR of id

| CONST of int

| BINOP of exp * binop * exp

| IF of exp * exp * exp

An example progam would be

SEQ[ASSIGN("a", BINOP(CONST 5, PLUS, CONST 3))

;

ASSIGN("b",IF(BINOP(VAR"a",MINUS,CONST 1),

BINOP(CONST 10, TIMES, VAR"a"),

BINOP(CONST 20, DIV, VAR"a")))

;

PRINT[VAR "b"]]

The semantics is as follows. SEQ has a list of statement each of which is

evaluated from left to right. ASSIGN("x",e) assigns a value of e to identifier x.

PRINT prints out the values of expressions in the list from left to right separated

by comma ending with newline. Expression VAR "x" is the value of x. BINOP

applies the binary operator to the operands. IF is usual conditional expression,

where depending on whether the first expression’s value is zero or not it evaluates

the second expression (in case of non-zero) or the third expression. 2
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