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s ADCEHIHTBIEE | ()Y T

»H: (fun x -> x * 5) 10

= H73:

(|| fun || x|[|=>] |x|[*] |5]]|) | 10

= J—)L: lex, flex, ocamllex etc...
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= FEDFIH S ERRIRL T KIS

'175-“:( fun | | x|| > [x||*| |5]])| |10

= H 73 apply

fun 10
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1 CHRAT (2)

m *)—)L: yacc, bison, ocamlyacc, efc...

= SE(IFA) - FEXHEITE 5T
*IEL\L/C 9
Eoa—)L
MiniMLLexer: FaJfEH
MiniMLParser: & H2HT
MiniMLReader: & AABEE D E &
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_Ne) Caml 0)/]\373 subset

—A 3 int, bool, B8%X, pair, list
1‘%3(: TE#, B ERR, =, pair, ::

if, fun, B #48 AH, match,

let, let rec
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Mini-ML D1

cii

(il iy Ay
i

= miniML.mIFE @ mlvalue !
“EBH(0,1,2,.) Int x
= E{A{E (true, false) Bool b
w1 JA K Nil, Cons(x, xsS)
= XY Pair(x1l, x2)
" g (va—ov)

Closure([pattern, exp], env)

[ﬁ% XED | BiE
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Mini-ML @ (1/2)

cii

= miniML.mIFa M expr
= EHUE Const(x : mlvalue)
« TS var(x : string)

w BECEE  Plus(el, e?2)
Minus(...), Times(...), Div(...)

« FELLE®R Equal(el, e2)
= JRFDER ConsExp(el, e2)
s R7DERL  PaireExp(el, e2)
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Mini-ML @ (2/2)

= if =( IfExp (el, e2, e3)
= A\ &R LambdaExp [IdentPtn 7d, e]
« BE#ER  App(el, e2)
= match MatchExp(e, match_Ilist)
= match_list: [patternl, expl; pattern?2, expZ; ...]
" let R#A#

LetExp([IdentPtn 7d, el], eZ2)
LetRecExp ([IdentPtn 7d, el], eZ2)

optional FZREED = DYLE
EUHZTRITLELTERLY
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Mini-ML @ /\2—> E:iZ

= BRUNFI— constPtn(x)
= TERE/NP—> IdentPtn(7ident)
s EENT—Y IdentPtn(“_")

w JRARNFZ—Y consPtn(ptnl, ptn2)
= RTING—Y PairPtn(ptnl, ptn2)
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ET (D ELTIZ

IR
ZHEEOHEDORERBFZRZTERE
LTRSS

fBl: Tet x =5 in let y = 3 in x + v
" COTREEZFFML TSR THDIRIENX
{x—>5y—3}

Mini-ML TIx!

Sz hikI DTNDHI:

= App, MatchExp, LetExp, LetRecExp, ...
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-hﬁﬁbwﬂ®1€%é
get (miniMLInterp.ml)

" IRIRE LRI B
{5 : B2 eval @ LetExp DER
let rec eval env LetExp([ldentPtn id, e1], e2) =
let v1 = eval envetin
eval ( (/id, v1) ;- env ) e2

FTLULVR S BFDIRE
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X + 1 1in x / 2 MOFF

X = 3| DBRETT

4

"X Z 4 ITRBLTREZIRER
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® fun x >eﬂ)n3H

B O0—UrZsHBERREL TR
/00—
= AR DR5I13, BHARE, IRiE O

F%E]AUFPN IEHZE#MAHLDT
ROy eicd: '5 I CHDIREZ
1%7? L’CEE(Z\%#&’)%)
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:1e£ x== 5'1'n (fun v -> x + vy)

O FHI#E R

i RgAKOR | [ B
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‘td)'ﬂiﬂid)ﬁﬂ ESESTE

Abﬁm

Ut=>1f=L9 %

f=

mlet x = 3 in f x OFFHEEER
E5|18 x DFEMFER 37 vy ITEHE

IRiE

y = 3

X = 5

T X + y§n$1ﬂﬁ
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let rec=C D 51l D 5 =8

" BH ESH RIS
SRR TS TNIERGAEL

= (51) let rec loop = (fun x — loop ()) in loop ()

loop =||Xx -> loop()||loop = 7

IRiE(Zloop B & AY
REINTOEITRIEESE
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let rec X DD EZ=D— B

= eI TIRIRZEIRGR
sk - IRIETHZEFH
" ZDIEZRE

= in BID N ZE RSN =IRE TEH
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D@D B let rec = (1/2)

(15'1; t rec loop = (fun x — loop ()) in ...

» 9 IREZHLGE |loop — ?
= 5| %M x — loop ()||loop — ?

“fEZ 2 1IZBA X Sioon 0

= referenceZxE A LEIRTES
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R DFEEDHI: let rec & (2/2)

i

i

m (f51]) let rmec Io“op =

x — loop () —Zhiz () EEE

IREZERYHT T
X— () —1loop —*

... Inloop ()

512 THLERL T+

4K “loop () Z&%Ml = IRYHELIZCES
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INFA—2TIF (1)

" S5 B RS TRUENS

AR E/NA— (ConsPtn) ED
v HiWﬁB’E : J'FE'E’]'

1A
consPtn (IdentPtn x, ConstPtn (Ni11)) &
cons ( Int 1, N1l )

— #FERIX {x=1)
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&

ConsPtn (IdentPtn x, ConstPtn (Nil))
Cons(Int 1, Nil)

M T DF—SHEEOLE:

ConsPtn «—— Cons : NEMNEZIETE K

F1ERDLE:
ldentPtn X «—— Int 1 : x & 1 [Z5iE

FE2ERDLLER:
ConstPtn ( Nil ) —«— Nil : 52
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L (1)

= Mini- ML ./\—'U'O)ﬁl,\jj‘

Cmo 77A4IZE3DFHmA AL
= miniMLReader.ml @A &8
s J7AILILEBRDOR—Ih 0%

http://yl.is.s.u-tokyo.ac.jp/~sgotou/lecture/camil-
enshu/sources/lectureb/

HE.mNML.mM OEEZZHLI-ES.
Makefile ZEHWNTCTHIAV/ A ILDOLERH S

BENHYET
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BXEEITEY 2—IL (2)

= {5
# let exp = mlexp_of string “fun x-> x + 17;;
- . MiniML.expr =
LambdaExp

[IdentPat “x”, Plus (Var “x”, Const (Int 1))]
# eval [] (mlexp_of string “5 + 37);;

- MiniML.mlvalue = Int 8

sfunxy > x+yPletfx=x+37Q&EX
LambdaExp GE DA EHLEICREASNET
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®21 (WH7R)

= miniMLInterp.ml Q4> %71) 3|z

BE 500,

] (App) &LetRec I (LetRecExp)

ISR T HREZEME &K

s BEEFHHIIIZETNERREZSE
= LetRecldreferenceZ A [LLL BB ICEETES

miniML.ml ZZ B L TH KLY

= L, 55 AreferenceZ{FEH7EELTHELLY
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®E2 (WH7R)

= /\°'5;—>wt1|E’éto’Cs pattern match
RE[CECAORMEEERT DM

match_pattern :
pattern — mlvalue —
(string * mlvalue) list

Z1ERkL.
eval [Z MatchExp IZx 9 5 EZEMNMHE KL
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=2Ra3 (Optional)

Iy

m LetExp, LetReCExp NDEEZ/INNF—2 &

and EilZxt St &

= A

s JEDAAZIVTICEFE
= [IdentPtn id, e1] EEWVTH-=EZAIC

[pattern, exp1; pattern2, exp2; ...] EL\OHZT
BHNF—UNEZONFT

HR A ZEE NN\ I—2E R

(functlon ) [ZX S &

s 3ERA0FERIE App DEZHBRZ DAL E

ﬁ:uﬂil

33



