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type 'a queue ;

val makeQueue : 'a list -> '"a queue

val tolList : "a queue -> "a list

val enqueue : ('a * 'a queue) -> 'a queue

val dequeue : 'a queue -> ("a * 'a queue) option
val isEnpty : 'a queue -> bool ;

val rev : 'a queue -> 'a queue

structure Queue : QUEUE =

struct
type "a pair = ("a * 'a) ;
(* I'nvariant: non-enpty queues have a non-enpty head.
datatype 'a queue = Qof "a list pair
fun makeQueue (x:'a list) = Qx,nil) ;
fun toList (QQa,b)) =a @(rev b) ;
fun enqueue (a, Q[],.)) = Q[a], nil)
| enqueue (a, Qhead,rTail)) = Q(head,a::rTail)
fun dequeue (Qnil, )) = NONE
| dequeue (Q[a],b)) = SOVE(a, Qrev b,[]1))
| dequeue (Q(c::cs,b)) = SOVE(c, Qcs, b))
fun isEmpty (Q ([],_)) = true
| isEnpty _ = false
fun rev (Q (b::bs,[])) =Qhel per(b::bs,[]1))
| rev (QQa,b)) = Qb,a)
and hel per([a],bs) = ([a], bs)

end

hel per (b::bs,cs) = hel per(bs, b::cs)
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