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KRBT =H)3—1t (unification) Fovpiel
1. // pseudo—minimoonbit
2. fn main {
3. fn fact(n) {
4, ifn<=0{11} else {n x fact(n - 1) }
5. ¥
6. .
7. }
FoX R FITR BT ERN R BRI T SE IR E:

. // pseudo—-minimoonbit

. fn main {

fn fact(n: TVar("a")) —> TVar("b") {
ifn<=0{1} else {nx fact(n - 1) }

rs
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KRBT =HYYT—1t (unification) vl

. // pseudo—-minimoonbit

. fn main {

fn fact(n: TVar("a")) —> TVar("b") {
ifn<=0{1} else {nx fact(n - 1) }

b
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. enum Type {

AWN PR
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1. fn new_tvar() —> Type {
2. Var(~t = None)

3. }

o IEIXRBITESMRAIELPREER:

1. fn repr(self: Type) —> Type {
2. match self {

3. Var(~t = Some(ty)) as tvar => {
4, let actual_ty = ty.repr()
5. tvar.t = Some(actual_ty)
6. actual_ty

7. ¥

8. ty => ty

9. s

10. }
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1. fn unify(tl: Ty, t2: Ty) —> Unit!TyErr {

2. let t1 = tl.repr()

3. let t2 = t2.repr()

4, if physical_equal(tl, t2) { return }

5. match (t1, t2) {

6. (Int, Int) | (Bool, Bool) => ()

7. (TVar(~t=None) as tvar, ty) | (ty, TVar(~t=None) as tvar) => {
8. check_occur!(tvar, ty)

9. tvar.t = Some(ty)

10. s

11. .. // handle the function, tuple, and array type
12. _ => raise TyErr

13. ¥

14. }
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1. fn main {
2. fn f(x) {
3. x[0] = x
4 I
5. }
e —FIG x BYEEBIFE Tvar("a")
e EFE x[0] = x BUEFER, EHN x BUEEIE Tvar("a") , FRLA x[0] BYZEBIME
_éu Tvar || ||)
e E x[0] AIKEIZE Tvar(“a") , FAINEENE x RIKEFE Array[Tvar("a")]

o FE2RT4% TVar("a") = Array[TVar("a")]
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o BE-TERAIRMICEIINBRERYZEE
o ENERNNE, FE-TBIBNRIICKBEIESAILE

. pub let extenv : Map[String, @types.Typel = {
"print_int": Fun([Int], Unit),
"print_char": Fun([Int], Unit),

) ..
. struct LocalCtx @immut/hashmap.T[String, Tyl
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1. fn infer(ctx : LocalCtx, e :
2. match e {

3.

4, Var(x) =>

5. match ctx._[x] {

6. Some(t) => t

7. None =>

3.

9.

10. None => {

11. let t

12. extenv[x] = t
13. t

14. ¥

15. }

16. }

17.

18. }

match extenv([x] {
Some(t) => t

Syntax) —> Type!TyErr {

Int(_) => Int; Bool(_) => Bool

new_tvar()

Iclea
Eh s s

11



1B RR R B HE

OCooNOOUTES WNBE

. fn infer(ctx : LocalCtx, e : Syntax) —> Type!TyErr {
match e {

LetRec({ name: (f, t), params, body }, rest) => {

let env_with _f = ctx._.insert(f, t)
let params_ty = params.map(fn { (_, t) ==t })
let mut env_with_params = env_with_f
for p in params {

env_with_params = env_with_params.insert(p.0, p.1)
s
let body_ty = infer!(env_with_params, body)
unify!(t, Fun(params_ty, body_ty))
infer!(env_with_f, rest)

Iclea
Eh s s

12



Iclea
H A A d s

REARA RIS

1. fn infer(ctx : LocalCtx, e : Syntax) —> Type!TyErr {
2. match e {

3. ..

4. App(f, args) => {

5. let ret_ty = new_tvar()

6. let f_ty = infer!(ctx, f)

7. let args_ty = [1]

8. for a in args {

9. args_ty.push(infer!(ctx, a))

10.

11. unify!(f_ty, Fun(args_ty, ret_ty))
12. ret_ty

13. Iy

14, ¥

15. }
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. fn main {

fn f(x, y) { x +y }
f(1.0, 2.0) // type error!
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1. fn deref_type(t : Type) —> Type {
2. match t {
3. Fun(params, result) =>
4, Fun(params.map(fn { t => deref_type(t) }), deref_type(result))
5. Tuple(types) => Tuple(types.map(fn { t => deref_type(t) }))
6. Array(t) => Array(deref_type(t))
7. Var(~t = Some(t)) as tvar => {
8. let t = deref_type(t)
Q. tvar.t = Some(t)
10. t
11. }
12, Var(~t = None) as tvar => {
13. tvar.t = Some(Unit)
14. Unit
15. I3
16. t=>1
17. }
18. }
19.

20. fn deref_term(syntax : Syntax) —> Syntax { .. }
15
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1. pub fn typing(e : Syntax) —> Syntax!TyErr {

2. unify!(Unit, infer!(@immut/sorted_map.empty(), e))
3. for ext_f, ext_t in extenv {

4, extenv[ext_f] = deref_type(ext_t)

5. ¥

6. deref_term(e)

7/

. ¥
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