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let rec fact n =
if n = 0 then 1
else n * fact (n - 1) in fact 10
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let rec fact n =
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let rec fact n =
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let rec fact n =
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let rec fact n =
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if n = 0 then 1
else n * fact (n - 1) in fact 10



BIHESR DB FFIDERET

n:B, fact:a I if.. then.. else.. : int,
{B=int} U {a=int-2>y} U {y=int}

fact:alFfun n -> .. : B>int,
{B=int} U {a=int-2>y} U {y=int}

» BlESRTR D

let rec fact n =
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let rec fact n =
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 Unify({a=int})
={a=int}

e Unify{a—-> B =bool>vy}
={a = bool, =V}

e Unify({a—->B=int})
- unification 4~ 7]
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Unify({ }) ={}
Unify({T=T} U C) = Unify(C)
Unify{T,, > T,=T,,2>T,,} UC()=
Unify({T,,=T,,} U{T,,=T,,} U ()
Unify({a=T} U C)=Unify({ T=a} U C) =
Unify([a = T]C)o {a =T}
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let rec fact n =

if n = 0 then 1
else n * fact (n - 1) in fact 10
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— Unify ({B=1int} U {a=int-2>y} U {y=int}
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o{y = int}o{a = int>y}-{B = int}

= {6 = int} o{y = int}e{a= intDy}-{B = int}
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let rec fact n =
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let id = fun x -> x in (id 9, id true)
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Ffun x -> x : t,, C, f: VP.t,' FfFf:t,, C

Flet f x = x in f f : t,, C,UC,

==L
t,'[E Unify(C,)(t,).
F1=PlEt, ' IZEHEND
HEGEEHDIE
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X : V{}.a € x : V{}.a
x : V{}.a Fx : a, {}
Ffun x -> x : a2a, {} f: VP.t," Ff f : t,, C
Flet f x = xin f f : t,, {}UC,
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X : V{}.a € x : V{}.a

x : V{}.a Fx : a, {}

Ffun x -> x : a2a, {} f :Va.ada | f f

= 0D 151

: t,, G

Flet f x = x in f f :
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let f x = x in ¥ f
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f:YVa.a2a € f:Va.a=>a f:YVa.a2a € f:Va.a=>a

f:Va.a2a | f:B2B,{} f:Va.a2a | f:y=2v,{}

f : Va.a2al £ f : t,, C,

Flet f x = xin f f : t,, C,

» BlESRTR D

let f x = x in f f
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f:YVa.a2a € f:Va.a=>a f:Va.a2a € f:Va.a=>a
f:Va.a2a | f:B2B,{} f:Va.a2a | f:y=2v,{}

f : Va.a2a | f f : 6,{B2B=(y>YV)>6}

Flet f x = x in f f : 6,{B>B=(y>Yy)>6}

- BlHER *Tg‘ﬁd)‘t

let f x = x in ¥ f
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Flet f x = x in £ f : 6,{B>B=(y>y)>6}

Unify ({B2>B=(y2v)2>6}) = {6=>Vv2v} - {B=V2V}

» BlESRTR D

let f x = x in ¥ f
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(fun £ -> (f 0, f true)) (fun x -> Xx)
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« FESEIDZREBEDAATEANFHEIZIELT
AtypZzTEEHT KX

_ B EAER, B, DERERHEIL

T = Int|Bool| T2T|a

— RIE#HERTE type var LRIBREET HEKLD

—WEIZISCTIYARRMET ILOELEDHHIE

I = ..

| (7, 7) | TList
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c FIZEHMa DD T T'Z#2(THY.
TOHRICENDaZETCT ICTETHRZS
% subst typZTEEE L

subst_typ : typ -> type var -> typ -> typ
- 5IHDIEEIEIEH
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e Unification 7)LOY X LZxZEE T SR
unify z EE KL

unify : cstrts -> substitution
- FHIZIE
type cstrts = (typ * typ) list
type substituion = (type var * typ) list
EXRT Eunify [F
#HE(BRDOARTD) AL == (THY
REHEEDART DA RSB EGTS
- 1LAAMMDRIBAETELL
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—BIZIEUT DL IGEABZTERT HLITHHET
 type check _expr :

type env -> expr -> typ * cstrts

 type check cmd :

type env -> cmd -> type env * typ
(* FRZREVDTHREROEICRBRSETHDL
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new_type var : unit -> type var
- SREAVSERZITRETEDS
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o fRT)A%EERLT
B e SRRt &
- BIREUT OESHEREERT HELNES
 generalize :
type_env -> typ -> type_schema

 instantiate :
type schema -> typ

- get_type_vars :
typ -> type_vars
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« 123 7) 3% ERLT
INF—2yF 7 DB RISH S &K
—BIZIEUT DL IGEABZTEERT HLITHHET
 type check pattern :

type _env -> pattern
-> type env * typ * cstrts
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— (fun ¥ -> f true && ¥ 1 = @) (fun x -> X)
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« 13T R%HERL T
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— let rec tet = fun n f z ->
if n <= 0 then z

else tet (n - 1) (funvw ->vVv (vw)fz;;
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« A3 T) 3% HIRLT , .
Faﬁ*&f’érvf(‘fﬂyoff rHRIRMICERRI ST SRR
#RTEM Fix 2EETESESI-H &
s fIFTREA#MZZITEROTEABZERIEMIERELTKL
— UTDERIGA A=
fix f=F (f (f (f (£ (fF (fF ...))))))
— {EFRHI
# let fib = fix (fun g n ->
if n <= 2 then 1
else g (n - 1) + g (n - 2));;
val fib : int -> int = <fun>
# fib 10;;
- : int = 55
— f=1=L. fix & let recZALVTIZEZEL
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— let x = fun x -> (X, x) in
let x = funy -> x (x y) in
let x = funy -> x (x y) in
let x = funy -> x (x y) in
let x = funy -> x (x y) in
let x = funy -> x (x y) in

x (fun x ->

X)



