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(Az.2) (Ay.y y) (Ax. x @) .X
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(‘) NP ax v I 7w DT WOR 2NN oY) rec fact 2T

22 021Ny
:call by value a1w'n 121D .X
test (or tru fls)ab
.DnNW75 0D 0N a,b YUK
(Vv¥an nni 721 Nn 12wN) nor :IVIDINN 1AV XTAY7 A'WNNA 10 1AND .2
(k02N NPT WYY DY 7V 2777 X7) IR 10N NTYA 1AYN A
nor tru fls
nor tru tru
30Ny

?¢2 X' NXRXINN DXRN Call-By-Name NTva succ ¢, IX1awNn .X
?cl X'n NXRXINN OXN Call-By-Value natya succ ¢, MX1wN 2

JAIT 'R NIN DK fls-1 1T XIN 190NN DX tru NN'TNNAEI90N N7a7n iseven N'UY1I9 NN N'TAN .2
(NMNANW 170 70 197, K0 NUXPITIA IWANWA) X AWUN T
iseven 3

iseven 4
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YIN'Y IN NRT INDIN .DNMPNN NYARaY 12 T 0I19'0N 1NN 1Y2A'R ,NINAN NIYRAZNN NNKR 702
.Nman 'oa

N. f:Bool — Bool I (f (if true then false else true)):T
1. f:Bool — Bool  (Ax: Bool. f (if x then false else true)):T
A. F(Ax:Bool. Ay:T. yx):Bool= T —Bool—Bool
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.Ocaml Nowa XTN7 A'WNNY7 Interpeter-1 Parser N121 N7 7'20N2

NIVIISAY NITIPON DY NINAY K77 79n7NNn"%71 DX NDNN9N 72, Ocamla win'y nwyl 727n2
.readme.txt-2

NINIZNA 7270 12T 0'Y¥APA NAYWY 'K .DN2 DINIoONN NMIPNA NIFNY 0DMX D'¥APa D' 7D
NI DX XTHZI NIDON NIXNAIT 7V NANDW TIPn NX 71127 W' .07

.MIX 1N97 D*7'NNNAY 197 1910 TV 727NN DX XKNP7 Y'min
.911¥nN readme.txt yaljpa 1201m 72300 NXON DIKY 17 'Y

"0772170 'ANNN Llet expression D2 7710w AN XTNY 2'WNN7 Parser N1 IT N78wA
(A) KT I 'WNNWN X XN 21Tz MY ATl
A) XTn7 DIzNa \ 7002 D'UNNYN IR .KAN PITRTN MY ATam

te=id | (\id.t) | (£1t2) | (t) | letid =t1in t2

.application-1 abstraction NI71y9% 2'a0n 010 2A"'NN PITPTAVY 17 IN'Y
OV N'PIN N7'M KN NNAN NTINNNN ,RNAIT?

let tru = (\t. (\f. t)) in

let fls = (\t. (\f. f)) in

let and = (\b. (\b. ((b c) fls))) in
((and tru) fls)

'N2N '0V0ARN ANNN MY INAYW AST KN N9WA DYI0TAYT MDD AIX'D
Term ::=id | \id. term | term1 term2

TN L(NT Y2 NRYWT 'R) 1T NOW 11y X' Lexer-n DR 7'Jn lexer.ml yaupn
.token o19'0n NX
019'0 NNWY |'K) AST-N AIX"7 Wnwny ,NXaN 019'0N NX ' Tan parser.ml yaln
(Nt
Type term = Variable of string
| Abstraction of string * term
| Application of term * term

NIRAN NIX2I9N D'wNmn parser.ml yalza

parse_term : token list -> term * token list
parse : string -> term
format_term : term -> string

nNn'wAIl term N'TNNI tokens 7w nn'w N7an parse_term n'¥on o
7w01 parsing-n1 NT'N2A SyntaxError NIT N'Y7A19N .NRWIY tokens 7w
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(\x.t2) t1

193 let expressions 7U NIYNUNN NIX MMWUNY X" DX INTY 1YIDNYN)
(DNIX D"'ON NRY

IX ,DAX'N X'NY term-n DX DY'TNAI NTNNN N72pn parse DN'YjI9N o
PITPTN '97) NOWA N'7'n n'7'dn NI*R NTINNNNE NT'NA SyntaxError NIt
(o pnpn annn v

NTINNN NIYXNRA 17W 21X DYTNNAL term N'7apn format_term n'¥j19n o
72U N71Y9NY D — NOWA N'PIN N7 1D AIXTA L(NODTN IXT7 NnalT?)
,min term-7 NNt term n'tNn format_term 7w NXXINN 7V parse
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JINAN NITRYA 02792 XTN7 2'WNN 1Y interpreter N121 reducer.ml yaipa

2TMN NITNNN 7 Nixiape axe <1 utils.ml yaznn StringSet 71mma wnnwa ar yalpa
("D, 02K NIRYIN DR ND0IN L TIN'R) NIXIAR 7V NIXID NIZ1VD 1Ay NI 70N
NIXAZ NO9 TN NN N'Yj7219 791 DA utils.ml yaln .0Caml library : Set.S 22 |"AT 17W TIV' NI

JItnnn v

:N'X7119N NN reducer.ml ya177 19'01n X

fv : term -> StringSet.t

A7 W' ANIAPN DX .12 DUWOIND DINWNAN NXIAPZ DX AYTNNE term N7apnw
DINYNN N¥IAP DX DD L(utils.ml-n yanw) StringSet 71ITinn nivxnxa
2 'A'OPITI'R [DIXA V' TANYT [N D'WOINN
FV(x) = {x}
FV(Ax. t)=FV(t)—{x}
FV(t, t,) = FV(t;) U FV(t;)

YTN NINYUN 7¢ DY V'TNNY N'¥71197 D'PIRT 1R ,alpha-conversion winm 1x7?
VN NXR 7201 reducer.ml YaIpn )0 X7 .WIN'WA DNNWYN 7Y XD 1°RY
.D'"YOX D'INYN NINY 7W nn'wA 72nv | possible_variables: string list
:N'X7219N0 DX 11901N reducer.ml yalj7a

fresh_var : StringSet.t -> string
NN WUIN DY DYTRNI L,WIM'YA DINYN NINY 79 XA N7apn X100
NIT N9 ,WIN'YI DAY NINWN 701 NN .possible_variables nn'wiin
.OutOfVariablesError

:D'X7A190 DX reducer.ml yalp? 19'01n

substitute : string -> term -> term -> term

XN NN alpha-conversion 7710 (substitution) N97nn wnn% 1T n'x719 7y
NX TN substitute “x” t1 2 "MV'ANY DT XIN D'YLVNI9N 1 TO
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12 [x > t1]
("7orn7 X'71) t1-2197Nn10 x NINWNN 7w D'YOIMN 72 TWKD t2 WnI'D

alpha-conversion nyxan X'nY N NN 721 N97NNN NN YX27 NDMIX N'¥7I9N
:N2D 91N N'A'VRITIN V'TANT [N D'¥AI9N N7IY9 DK .IIXD NN

INAN [9INA KD Substitution 7Y NATANN

X[x — s] =5

y[x — 5] =y ify x

(Ax. t))[x—s] =Ax.tg

(Ay. txr—s] =Ady.ti[x — s] ify #xandy & FV(s}
(Ay. t[x—s] =Adz.(t1y — z]) [x — 5] if y # x and y € FV(s)
(b to)[x = 8] =[x — s]tp[x — 9]

:N'¥2119N NN reducer.ml yaIi77 19'01n A

reduce_cbv : term -> term option

.call-by-value nj*vIno '97 (reduction) 2AW'N 7w TAR TYY wnNN? IT Y9 7Y
.reduction yx27 [N term 75 7v X7 |II'> ,term option 0I9'VN W DTN N'NAION
XN'D DTN W Nivnwn

(reduce_cbv t) = Some t’ if t->t" in call-by-value
(reduce_cbv t) = None if t is not reducible in call-by-value

DN D'T'N'D D'DIVN TWKRD L7001 Y'Y TR 017700 NIR wnNn NdMX NN190
.abstractions

‘N'¥190 DX reducer.ml yaip? 19'o1n .1

reduce_cbn : term -> term option

.call-by-name nj'vIno '97 (reduction) 2W'N W TNX TYX wWANT IT D0 7Y
720NN D PI'TA XIN NITNN Y Dvnwnl term option 019'0N 1Y DTN N'Y21190
D'2YN IWKD 7120021 Y'Y 171w D970 IR wnn N2 NY2190 .0TIRN 9'vol

.abstractions on D*1T'N'N

[INQN NNI9N NIR 7010 tests.ml yalpn .0
evaluate : verbose:bool -> (term -> term option) -> term -> term

N7a7n N'A Q0N .I-N D'9'Y0] DNWNMY NI'YAI9N NNK DX N7 IT QY9
N'¥71191 wIn'y N irreducible X'Nw NI¥Y? TV NrA'0N0K LINIK DAY term
QYN '70N DX N0'9TA DA Y9N Ltrue XIN verbose 1UNISN DN .NIIMIN
JDNIYA NIZ'0IN0A N7’ TA NIXINI DMIYNY AP'T 'O 700 DA tests.ml yalpn
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