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t o=

v (00), fti..
nil (0O0D),
caset: 7 listof | — t| (vnh:vy) — t(caseO)
ifv = tthentelset (if O)
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AVt T Ao TRt (O00)

fix(f: 7)(0O00O0O)

fix2(f:7and f:7) (0O00O0ODO0O)
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cons(t,t) (DOODOODO)
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module type THOAS = sig

type ’a exp

val tlam :
’a typ
-> (’a exp -> ’b exp)
-> (’a -> ’b) exp

val tapp

(’a -> ’b) exp
-> ’a exp
-> ’b exp

end
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type (_, _, _) index =
| 2 : (’a ->’g, ’d, ’a) index
| S : (’g, ’d, ’b) index
-> (’a -> ’g, ’d, ’b) index
type (_, _, _) tTerm =
| TVar (’g, ’d, ’a) index
-> (’g, ’d, ’a) tTerm
| TLam ’a typ *
(’a -> ’g, ’d, ’b) tTerm
-> (’g, ’d, (’a -> ’b)) tTerm
| TApp (’g, ’d, ’a -> ’b) tTerm *
(’g, ’d, ’a) tTerm
-> (’g, ’d, ’b) tTerm
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fix(\f : char list — char list — char list.
Az : char list.\y : char list.
case x : char listof || — y | (zn:2u) —
cons(xp,f Ty y) :
char list — char list — char list)
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fix (Arrow(List (Char),
Arrow(List (Char), List(Char)))
(tlam (Arrow(List (Char),
Arrow(List (Char), List(Char))))
(fun f ->
tlam (List(Char)) (fun x ->
tlam (List(Char)) (fun y ->
case (Char) x y (fun xh xtl ->
cons (xh) (tapp (tapp f xtl) y)
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Fix (Arrow(List (Char),
Arrow(List (Char), List(Char))),
TLam (Arrow (List (Char),
Arrow(List (Char), List(Char))),
TLam(List (Char), TLam(List (Char),
Case (Char,
TVar(S Z),
TVar(Z),
Cons (TVar(Z),
TApp (TApp (TVar (s (s (8 (S 2)
))), TVar(s Z)),
TVar (s (s Z)))))
))
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module DBLib(F : THOAS.THOAS) = struct
module X = struct
type ’a f = ’a F.exp
type (’g, ’d) ctx =
| CtxZ (unit, ’d) ctx
| CtxS ’a typ * (’ctx, ’d) ctx
-> (’a -> ’ctx, ’d) ctx
type ’d funs = EMPTY unit funs
type ’a exp =
{contents : ’c ’d.
(’c, ’d) ctx ->
’d funs ->
(’c, ’d, ’a) tTerm}

type ’a t =
| Term ’a exp -> ’a t
| Ukn ’a £ -> ’a t
let fwd type a. a £f -> a t =

fun t -> Ukn t



let bwd
function

type a. a t -> a f =
| Term({contents = c}) ->
toHOAS TENil CtxZ TFNil (c CtxZ
EMPTY)
| Ukn t -> t
end
open X
module IDelta =
let tlam t f =
let tapp x y =

struct
(* to TLam *)
(* to TApp *)

end
end
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Cons(TVar(S z), TVar(Z)))) DOOOODOOOO
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expUO0O0OO000OOOOOODOODOOOODOODO
ooooo (e, ’d) ctex000000O0O0DOODOO
00 (000 j000)0tlam00000O0O (OO0
0)00o0o0ooU0oOoo0oooooUoOooooo
00 (j—+¢UOOOODDODOODOODOODODDOO
bbb x0O1-0=10y01-1=00000

O000OTLam(List(t), Case(t, TVar(Z), TVar(Z),
TVar(S Zz))) 0 HOASOODOOOOOOOOODOO
gooooo

1. TLam(List(t), ...)0O tlam (List(t)) (fun
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2. Case(t, TVar(z), TVar(Z), ...)0O TVar(Z)O
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X =>

3. Case(..., TVar(S 2))001,20000 case
(fun h t1 -> t1) 0000000
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module SC(F THOAS .THOAS) = struct
module Lib = LibTDB.DBLib(F)
module X = struct
include Lib.X
end
open X
module IDelta = struct
include Lib.IDelta
let sc (Term({contents =
let t =
fun i funs ->

body})) =

let unifier =
Shift.ctx_to_unifier i in
let memo =
SC.ctx_to_memo i
in SC.sc
unifier
memo
i
(TDB.FNil)
(body i funs)

in Term({contents = t})
end
end
module PSC(F SYMOBS) = struct
module OptM = SC(F)

include SYMT (OptM.X) (F)
include OptM.IDelta



end
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let sc body =

match body with

| Term({contents = bodyl}) ->

let cnt type c d.
(c, d) ctx ->
d funs ->
(c, d, ’a) tTerm =

function
| CctxS(_,
fun funs ->

_) as i->

let term = body i funs in
(x 24 *) substituteO0 term (TVar(S Z))
| i -> fun funs -> body i funs
in
Term({contents = cnt})
dddddobooooooooooooooooo
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File "over_ctx.ml", line 24, characters
39-40:

Error: This expression has type (’a ->
b, ’c, ’a) TDB.index

but an expression was expected of
type ($1, d, $0) TDB.index
’a -> ’b is not compatible
with type $1

Type
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00000000000 Mz : 11.Ay : T2.cons(z,y) 0O
HOASOOOtlam t1 (fun x -> tlam t2 (fun y
-> (cons x y))) D0 0O0Otlam 00 20000
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00000000 funx -> ... 0000000
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for i in item do
let x = 10! in
job x ij;
done
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let x = 10! in
for i in item do
job x ij;

done
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type ’g used =
| Empty unit used
| Used ’a typ * ’g used
-> (’a -> ’g) used
| NUsed ’a typ * ’g used
-> (’a -> ’g) used
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000 NUsed(t0, Used(tl, NUsed(t2, Used(t3,
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let rec vsearch type g a d. g used ->
(g, d, a) tTerm -> g used =
let rec write type g a d. g used ->
(g, d, a) index -> g used =
fun u i ->
match u, i with
| NUsed(t, u), S i ->
NUsed(t, write u i)
| Used(t, u), S i ->
Used(t, write u i)
| NUsed(t, u), -> Used(t, u)

| _, _ ->u

in
let pick type g a. (a -> g) used ->
g used =

function
| NUsed(_, u) -> u
| Used(_, u) -> u
in
fun u term ->
match term with
| TVar(i) -> write u i
| TApp(f, arg) ->
let u’ = vsearch u arg in
vsearch u’ f
| TLam(t, body) ->
pick (vsearch (NUsed(t, u)) body)
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type a b g d.
(b -> g, d, b) tTerm ->
(b -> g, b -> g, d) inx_term

maptoO

000000 inxterm 000000000000
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000000 14 inx_term
type (’gl, ’g2, ’d) inx_term =
{mapto : ’a. (’gl, ’d, ’a) index ->
(’g2, ’d, ’a) tTerm}
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00000000000 (inxterm) JO00O0OOOO
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000000 15 extsOO
type gl g2 b d.
(gl, g2, d) inx_term
-> b typ
-> (b -> g1, b -> g2, d) inx_term

exts
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case ss of
[] -> false
(s?:s8’) -> if s’ =p
then f ss
else true

3000 ss00s8 =p0000000000000
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goboooooooooooooboobooobooo
goboooobooooboooooooboboono vy



goood

gooooo 17 OO0
case ss of
[1] -> false

(s’:ss8’) -> if s’ =p

then f cons(p, ss’)

else true
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0000000 foldng OO0DDOODODOOOOO
Oo00oog2000000000000 append
0 cons(z,xs) 0 ysOODODODOOOOOOOOO
00000000 O0DO0OU00OOQappend OO0
ddd240000000000DODODODOODO
U000 18000000001et £ x =t in £ yUOO
fix(\f:1 > nAr:mt: m—m)yd00000
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let hl xs ys = cons(x, h2 xs ys)
and
h2 xs ys =
case xs of
[1 -> ys
| (h:tl) -> comns(h, h2 tl ys)

in h1l xs ys
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let hl x xs ys = comns(x,
(let h2 x xs ys =
case xs of
1 -> ys
(h:t1) -> cons(h,
in h2 x xs ys))
in hl x xs ys

h2 x tl ys)
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