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1: signature X ARRAY =
2: sig
3: type "a array
4: val all ("a -> bool) ->"a array -> bool
5: val append '"a array * 'a array -> "a array (* 1)
6: val drop "a array * int ->'a array
7: val find ("a ->bool) ->"a array -> "a option
8: val rev ‘a array -> 'a array
9: val size "a array -> int
10: val sub 'a array * int ->'a
11: val tabul ate int * (int ->"a) ->"'a array
12: val tolist "a array -> "a list
13: val update 'a array * int * 'a ->"'a array
14: end
15:
16: structure XArray' (* X_ARRAY *) =
17: struct
18: datatype 'a array =
19: E
20: | L of "a
21: | T of {size:int, left:"a array, right:"a array}
22:
23: fun size E=0
24: | size (L_) =1
25: | size (T x) = #size x
26:
27: fun sub (L x,0) = x
28: | sub (a as T t,n)
29: =if size a<=n
30: then rai se Subscript
31: else if size (#left t) <=n
32: then sub(#right t,n-size (#left t))
33: el se sub(#left t,n)
34: | sub _ = raise Subscript
35:
36: fun update (E _,_) = raise Subscript
37: | update (L x,0,y) =LYy
38: | update (L x,_,_) = raise Subscript
39: | update (T{left=l,right=r,size=s},n,y)
40: =if n>=s
41: then rai se Subscript
42: else if n>= size |
43: then T{left=l,size=s,right=update(r,n-size |,y)}
44; el se T{l eft=update(l,n,y),right=r,size=s}
45:
46: fun toList E =[]
47: | toList (L x) = [x]
48: | toList other = let
49: fun loop (nil,answer) = answer
50: (* the follow ng case shoul d never happen *)
51: | loop (E :rest,answer) = | oop(rest,answer)
52: | loop (L x::rest,answer) = |oop(rest,x::answer)
53: | loop (T{left=l,right=r,...}::rest,answer)
54: = loop(r::l::rest,answer)
55: in loop([other],[]) end
56:
57: fun constant (0,x) = E
58: | constant (1,x) =L x
59: | constant (n,x) = let
60: fun constant2 (0,x) = (constant (0,x), constant
61: | constant2 (1,x) = let
62: val m = constant (1,x)

fun

fun

fun

ini
end

fun

end

structure XArray :

in (mT{left=mright=msize=2}) end

| constant2 (n,x) = let
val (left,right) = constant2(n div 2,x)
val mid =if nnod 2 =0 then left else right

in (T{size=n,left=left, right=md},
T{size=n+1,left=md, right=right})
end
in (#1 o constant2) (n,x)
end

tabul ate (O, f) E
tabulate (1,f) (L of) (0)
tabulate (n,f) | et

val m=ndiv 2

val f' =f o (fn i=>+m
in T{size=n,

left=tabul ate(mf),

right=tabulate(n-mf’)}

end

all f E=true

all f (L x) =1 x

all f (T{left=l,right=r,...}) = all f | andalso all f r

append (E, x) = x
append (x,E) = x
append (x,y) = T{left=x,right=y,size=size x + size y}

find p E = NONE

find p (L x) =if p x then SOME x el se NONE
find p (T{left=l,right=r,...}) =

case find p |

of NONE => find p r

| other => other
rev E = E
rev (L x) =L x
rev (T x) = T{left=rev (#right x),
right=rev (#left x),
si ze= #size x}
drop (a,n) = let
val s = size a
(* drop’ uses the invariant that 0 < n < size a *)
fun drop’ (T{left=l,right=r,size=s},n) = let
val sl = size |

in case Int.conpare (sl,n)
of LESS => append (drop’ (l,n), r)
| EQUAL =r
| GREATER => drop’ (r,n-sl)
end
| drop’ _ = raise Fail "bad Invariant"

f n<=0 then a else if n>= s then E else drop’ (a,n)

hd E = rai se Subscript
hd (L x) = x
hd (T s) = hd (#left s)

X_ARRAY = XArray' ;



