Homework 2
SNU 4190.310, Fall 2017
Kwangkeun Yi
due: 9/28, 24:00

Exercise 1 (10pts) “FA A"
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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
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eval : formula — bool
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Exercise 2 (10pts) “k-Z14=7
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type crazy2 = NIL | ZERO of crazy2 | ONE of crazy2 | MONE of crazy2
g 501, 0+-2

ZERO (ONE (MONE NIL))
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crazy2val: crazy2 -> int.
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St crazy2add

crazy2add: crazy2 * crazy2 -> crazy2
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crazy2val (crazy2add(z,z')) = crazy2val(z) + crazy2val(z’)
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Exercise 4 (10pts) “CheckMetroMap”
ofel| metro EFQ-S A 7Hs}lA}:

type metro = STATION of name
| AREA of name * metro

| CONNECT of metro * metro

and name = string
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checkMetro: metro -> bool
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AREA("a", STATION "a")

AREA("a", AREA("a", STATION "a"))

AREA("a", AREA("b", CONNECT(STATION "a", STATION
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Exercise 5 (15pts) “Z-Z-1}5”
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type item = string
type tree = LEAF of item

| NODE of tree list
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type zipper = TOP
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| HAND of tree list * zipper * tree list
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type location = LOC of tree * zipper
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LOC (LEAF *,
HAND ( [LEAF c],
HAND ([LEAF +; NODE [LEAF a; LEAF *; LEAF b]],
TOP,
1,
[LEAF d]))
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let goleft loc = match loc with
LOC(t, TOP) -> raise (NOMOVE "left of top")
| LOC(t, HAND(1l::left, up, right)) -> LOC(1, HAND(left, up, t::right))
| LOC(t, HAND([],up,right)) -> raise NOMOVE "left of first"
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goRight: location -> location
goUp: location -> location
goDown: location -> location
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Exercise 6 (10pts) “Queue = 2 Stacks”



emptyQ: queue
enQ: queue * element -> queue

deQ: queue -> element * queue
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module type Queue =
sig
type element
type queue
exception EMPTY_Q

val emptyQ: queue



val enQ: queue * element —-> queue
val deQ: queue -> element * queue

end
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module IntListQ =
struct
type element = int list
type queue = ...
exception EMPTY_Q
let emptyQ = ...
let enQ = ...
let deQ = ...
end
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let myQ = IntListQ.emptyQ
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let yourQ = IntListQ.enQ(myQ, [11)
let (x,restQ) = IntListQ.deQ yourQ

let hisQ = IntListQ.enQ(myQ, [2])
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Exercise 7 (20pts) “A|4HA35Y”
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signature ZEXPR =
sig
exception Error of string
type id = string
type expr = NUM of int
| PLUS of expr * expr

| MINUS of expr * expr



| MULT of expr * expr
| DIVIDE of expr * expr
| MAX of expr list
| VAR of id
| LET of id * expr * expr
type environment
type value
val emptyEnv: environment
val eval: env * expr -> value
end
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ZEXPR.eval (ZEXPR.emptyEnv, FE)
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LET("x", 1,
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LET(II n 1,

PLUS (LET("y", 2, PLUS(VAR "x", VAR "y")),

VAR "x")
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LET("x", 1,



PLUS (LET("y", 2, PLUS(VAR "y", VAR "x")),
VAR "y")
)
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