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type nebou and chikoku ;;

let mp (args : (nebou -> chikoku) * nebou) =
let (f, x) = args in f x ;;
val mp : (nebou -> chikoku) * nebou -> chikoku = <fun>
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let mp args =

let (f, x) = args in f x ;;
val mp : (’a -> ’b) * ’a -> ’b = <fun>
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type (’a,’b)

B = (1, A

sum = Left of ’a | Right of ’b
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myint = [‘Int of int]
mybool = [‘Bool of bool]

myint_mybool
myint_mybool

[myint | mybool]
[ ‘Bool of bool |
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type _ expr =
Int : int -> int expr

Add : (int -> int -> int) expr

App : (’a -> ’b) expr * ’a expr -> ’b expr
App (Add, Int 3) : (int -> int) expr
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let rec eval : type t. t expr -> t = function
| Int n -> n (x t = int

| Add -> (+) (¥ t = int -> int -> int
| App (£, x) -> eval f (eval x) (x ZHNBF

val eval : ’a expr -> ’a = <fun>

eval (App (App (Add, Int 3), Int 4));;
- :int =7
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let recf :type t1 ... tn.T = body
FUTOBXICEREND
let recf:ay ... ap.jaj...an/t1...th]lT =
fun (type t1) ... (type tn) — (body : T)
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let rec neg : ’a. ’a -> ’a = function
| (n : int) -> -n
| (b : bool) -> not b

| (a, b) -> (neg a, neg b)
| x -> X
val neg : ’a -> ’a
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type _ data =
| Int : int -> int data
| Bool : bool -> bool data
| Pair : ’a data * ’b data -> (’a *x ’b) data

let rec neg : type a. a data -> a data = function
| Int n -> Int (-n)
| Bool b -> Bool (not b)
| Pair (a, b) -> Pair (neg a, neg b)
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type _ ty =
| Tint : int ty
| Tbool : bool ty
| Tpair : ’a ty * ’b ty -> (’a * ’b) ty

let rec print : type a. a ty -> a -> string = fun t d ->
match t, d with
| Tint, n -> string_of_int n
| Tbool, b -> if b then "true" else "false"
| Tpair (ta, tb), (a, b) ->
Printf.sprintf "(/s, %s)" (print ta a) (print tb b)
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type zero (x BIL LD BHARE *)

type _ succ

type _ nat = (* HAREDIEA *)
| NZ : zero nat (x EEEOBHRBTLH S *)
| NS : ’a nat -> ’a succ nat

type (_,_) equal = Eq : (’a,’a) equal (x HEDREAN *)

let convert : type a b. (a,b) equal -> a -> b = fun Eq x -> x

let rec sameNat
type a b. a nat -> b nat -> (a,b) equal option =

fun a b -> match a, b with (x FEMEDOHIE *)
| NZ, NZ -> Some Eq (x a = b = zero *)
| NS a’, NS b’ —-> (* a = a’ succ, b = b’ succ x*)
begin match sameNat a’ b’ with
| Some Eq -> Some Eq (x a’> = b’ => a =Db %)
| None -> None
end
| _ -> None (x R 5505 *)
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type (_,_,_) plus =
| PlusZ : ’a nat -> (zero, ’a, ’a) plus
| PlusS : (’a,’b,’c) plus -> (’a succ, ’b, ’c succ) plus
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let rec plus_func : type a b m n.
(a,b,m) plus -> (a,b,n) plus -> (m,n) equal =

fun pl p2 ->

match pl, p2 with

| PlusZ _, PlusZ _ -> Eq (* a =zero =>m =n = b *)

| PlusS pl’, PlusS p2’ -> (¥ a = a’ succ, m = m’ succ, ... *)
let Eq = plus_func pl’ p2’ in Eq (*m> =n’ =>m =n *)
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let rec plus_assoc : (x» & LB AR
type a b ¢ ab bc m n.
(a,b,ab) plus -> (ab,c,m) plus ->
(b,c,bc) plus -> (a,bc,n) plus -> (m,n) equal =
fun pl p2 p3 p4 ->
match pl, p4 with

| PlusZ b, PlusZ bc -> (* a = zero => bc =n

let Eq = plus_func p2 p3 in Eq (*m=Dbc =>m=n

| PlusS pl’, PlusS p4’ -> (¥ a = a’ succ, n = n’ succ,
let PlusS p2’ = p2 in (* m = m’ succ
let Eq = plus_assoc pl’ p2’ p3 p4’ in Eq
16
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type (_,_) rel =
| R1 : (int, bool) rel

| R2 :

(’a,’b) rel -> (’b,’a) rel

let rec any = R2 (R2 any) ;;

val any :

(’a, ’b) rel = R2 ...
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let rec equal : type a. a data -> a data -> bool = fun a b ->
match a, b with
| Int m, Int n ->
m-n=20
| Bool b, Bool c ->
if b then c else not c
| Pair(al,a2), Pair(bil,b2) ->
equal al bl && equal a2 b2
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type (_,_) eq = Eq : (’a,’a) eq

module M : sig
type t and u
val eq : (t,u) eq
end = struct
type t = int and u = int
let eq = Eq
end

match M.eq with Eq -> "2 Z2TCiX t = u !"
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type _ t = Int : int t

let £ (type a) (x : a t) =
match x with Int -> 1 (* a = int *)
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let £’ (type a) (x : a t) =

match x with Int -> true (x a

int *)
let g (type a) (x : at) (y : a) =

match x with Int -> (y > 0)

£ P g ICITRRBRTEDR LY,
f &£ IFFERZE> TLAELY,
glIFRNEE>TWSD, yOEILEESNTWS.

BREDXLDRBRWERZEZBZITNIEZ SRV

23



HEED HY 7 B BRI

s

— FXZFHLTWS

— POZDFAMNEGERICE DERET R TLEL
EEICDHEBIRIEDHDEWD, AR

let g’ (type a) (x : at) (y : a) =
match x with Int -> if y > O then y else 0O

Error: This instance of int is ambiguous
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