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BT FDHE (1)

oa—>B

s fun x -> if x = [] then true else hd x

T

a

(hd: Tg:= T list=> T)

s{hd: Ty} DFTTfun.. DEEEZ3,

s BEUEDT (funx-> ..): o = B &EBL,

s SO ERIEEANS & x @ 0,

w {hd: Ty, x: 0 } DT (if...) : Bo

s{hd: Ty, x: a}DTTif.. DEZRAXS,

[
BT T DB (2)

> > s O TESt
= fun ?( -> if x = [] then true else hd x
a

(hd: Tpg:= T list=> T)
s {hd: Ty, x:a}DFTCif.. OEZHEAXSB,
wif DEEFEIx =[] L&D a = 7 liste
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list 7 list hool
v

\
m fun x -> if x = [] then true else hd x
7 list

(hd: Tpg:= T list=> T)

s{hd: T4, x:a}DETCIif.. DEZEANSB,
wif DRFEix =1 LD o = 7 liste

= then & true & (if ...) : bool, hd x = boole
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list

Gd

: v
s fun x -> if x =[] then true els

7 list bool

(hd: Tpg:= T list=> T)

s{hd: T4, x:0a}DTTIif... DEZEXSB,
wif DREFEHIx=[1&D o = 7 liste

= then & true & (if ...) : boolo

shd: T list=> T & x: 7 list, hd x: bool &1
T list= 7 list, T = boolo #IC ¥ = bools
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bool list bool list ool | bool rist

= fun ¥ -> if x = [] then trtje els

bool list bool

(hd: Tg:= T list=> T)

= {hd: T4, x:a}®DFTTIif.. OEZRAXSB,

wif OFRMFEIx =[] LD o = 7 listo

= then 8f true & (if ...) : boolo

shd: T list—> T & x: 7 list, hd x: bool &
T list = 7 list, T = bool, #IZ T = bools
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bool list > bool

bool list bool

(hd: Tq:= T list—> T)
w(funx->..): a = Bo
u (if ...) : bool & B = bool,
mx = 7 list = T list = bool,

s &2 T (fun x -> ...): bool list = bool »
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m EBRDWUIE: unification

s BYDEEZRICDOVT. Btk HD
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Unification

B 2DDNF - %E—HRECIRAZIFT

= f511: X, int= { X =int}

= {512: bool * X, Y * int= { X = int, Y = bool }

= f3: A= B, bool > C= {A=bool,B=C}

=« ffI3TIE {A=B=C=bool } H&H

KEEFICT: LOELSICH > EH ML
D% Most General Unifier (mgu) &WL\S

= f§l4: A = B, bool = %cBY
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Unification |C X 3 B4R

) funf>funx=>fx +f1
MR e DEE T(e) &EEBL &
= T(funf..)=a —> B
= T(funx...)=71 = 6 = B [funf... DIR{E]
s TEx+f1) =int= 6 [funx... DRIE]
s T(fx)=int, T (f1) =int
sT(f)=a =71 >int=int—>int

s fE: o = B =(int—>int), § = v =int
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» BRZHOEICET 318z RT
let P RIEER THIR
BIRIR & 3IIS

f5l: letx =5inx + 3
nx + 3ICHIFRBEURIE: { x:int}

T (fun f...) = (int > int) > int > int
BRI RIFIE DL (1)
s ZERRICET 3R n BIZTEDRKIE: type mitypes

BYED Fe: T
« BIIEIE T O T e (B! T (CEYI(FOTEE
= BARZIL-IVIETUD LR
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miniMLTyping.ml @ type_expr

TVar: BYZT#
= 714 —JUF v IIEETHE
= TVar {id = n; v = TUnknown } : REEIZE
sTVar{id = _; v = (flD&) }: v DEIEFUR
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BHIEDESE (2)

= Unification D%
SalFRIEFE A ICE D < unification
= TVar { id = n; v = TUnknown } &ZDfthd
{E% unification I 3B(C. vDT1—ILF%E
BiEHS1DDOETESIRZS
Z 0 TVar h'BID TVar h'5BBENT
UniE. BRICBEBTORIEGER
- unification DERDIGIE
ZE: unify, (shorten: TVar EE D)
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Polymorphic type (1)

= SEBONIE
ZIABIDFE: unification DFER
EDORESHEVIENED Z &HHD
s ({5l fun x -> x BSIEFIZE

TArrow (
TVar {id = 0; v = TUnknown },
TVar {id = 1;

v =TVar {id = 0; v = TUnknown }})
EVOICEINES ['a—>a [CHHA
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Polymorphic type (2)

= SEROWNIE (1)
SR OFMA:
= ML DB BRISIRER): let THRMUIMER
EHEORIFATRIORE LTEXS

ex. letf = (fun x -> x) in (f 5, f true) (OK)
(fun f-> (f 5, f true)) (fun x -> x) (NG)
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Polymorphic type (3)

= SRBOIIE: REHEH
let SRIZNIET 3 & F(C. ZENR
BT ZERIFLUTHL
= polymorphic [C{EX B BIZE =

(BICZEN B RRIFEDEIZTE)

- (RRBICZSENIREE)
BIRIEN SR ZRDET & E(C,
IS NIC—METTRERE I E LWL
RFEBORIERT D
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Polymorphic type (4)

sffl: hd D MBY :'alist>'a
CNIIERFIC a ZED KSR
BFBEIATHLL EEEKRLTWS

Vo.olist=> o ERIBEAF—I&ESR

RETORKIR: schema B
s VEIDOPOBRZE®D id D A * mitypes
= mitypes > BI2+—7 : generalize
s BIZF—T>ERMEUTCE | instantiate
» BUERHS: (BT * BIRAF—2) DU I
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Polymorphic type (5)

= EIROEUEEHDHS)

Va.o—>o
. . N L .
letid = (fun x -> x) in (|(% b, |¥I true)
B=>B 7r—7

2220 id DHEIRHBIORETHICERETNDS
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Polymorphic type (5)

= EIRDOBHERDH int * bool

Voa.a—>o int  bool

. e N
letid = (fun x -> x) in
int—>int bool—bool
int * bool

= id ZBEMICEITVS
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sRea1

= (Equal) & :: (ConsExp) (C¥T B
BFryvINBEEET L,

Equal OFF: (£0EY) = (388
EROE! = bool
Cons: (f&RE) = (ABE) = (ABBY) list
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1. FAEGBEROEF I v I ZEERRE L.
(e, e,) T. #ER&e, &e,DEORERIT?

2. letrec RDEF I v I EERE L,
DUEHM, KICREOXZEZEELTH
5. in HiZEHREI 3, ULHL.
letrecf=e,ine, C. FESERELT
32 ENTEZNDIE e, DPIEFTHS
= (o, TIZBAMIC UNMER LY (TR,
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;2383 (optional)

= match ADBF T v U ZEEET L,
match e, withp, -> e, | p,-> e,
DOFEORT. fAef@hey FIniEuunom
h=&Z3,
pattern_type Z#ENCE>THLIL,

m function NDEF T v U ZEEE L,
match B TENIFH & 155,
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;2R84 (optional)

n —f%D let (rec) ADEUFIFEEEC &L,
BHRF1518 - NI—VEUDFS &R U,

match X & [FEBHES D TEE,
FEDBHIDBDT let IZIFTHULWTT,
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madd (B F ()

m 5B5[E D eval BAEDEE &
ShlDEERDEREZHAENET.
BTE MiniML D1 5 T )5 %
{ERRLUTH K,

ARG EFEHITARNTLILES L,
BIDFRTITIE print_mitypes BMEXF T,
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