FLE 5L 93HE (A-calculus)

L1SL9EEIZ?

SLFEELIE. AEEBRBICERT 20N ETHY. SLTHELIES
LYEEERAVT, AEOBEIIDWTHLZE-ODEKRETHSD, FLITEHE
&, BT, LrbEANLRVITETH S, B, FL5EF) Vv XF
DA (KXFIEAN) OZeTHY., BAERERLETSDIC, TOANLWVWIXFEA
WBZEHs, TOEZTHIENTWS,

TITRREL (untyped) DT LTHEERNT 22 LT 5.

SLTHEIIVL &) ICBPMLERTH 55 »
REYDHABETILYREZENHEBEREAEZAT St moNTWVWS, D F
Y, WENIDE2—9 - EBHVICIIRAZEDHERED L FH O,

B L1.1 F v —F DRIE (Church's thesis) ¥WIHIBEIZODWVWT, TOEK%KLH
~&,

SLTEE TLTHEIIEROLHERRZO RN T, BLELNSE, 2D
BETESLTHED T AR LT 2BNT 5,

L2 SL9R0=t (CTE)

ERERTEEN 2,92 . . DEITEHDLNTVWS GBEERTZILI 7Y b1
XZE) t LT, ROLIRDELE"ELTVWEHDE S LTR LIRS,

1. 58 —EEDEBESIESLIARTH S,

2.BAKEA — M, N 25L9RcT5rE (MN)L5L9XTH %,
DA EB L EKRIL, (g M
5N THUELARR) THS (CERRETIREAEBEAIE £ (a)
YELY, FLTHETE. 3IKOAY DIFIMA R ER MDY ISR
IHEIASETH B, ),

S HEBHE —M 2549 c 2 EBETELE (Ao M) L F7L9R
T‘\% ze)o
RO EEBEYREKIL. TH 5,

BNF TERIRTBUUTOELY TH 5,

M = V| “O MM | S GED YA VA VA X
V o= “p? | ccy” | @y | .
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TOMIZ 1,23, 0+, — R EDEREENT EIBELH L. LITS < I,
¥ - BEGER - IR N 3 DDA LR 55 LIHELRBNT 3,

S L TRDH

L (Az.z) — ZHE 2 L WIHFIEBERITR- T, 2 €ZNFEFRT DT,
BHEREHEEREL TV S, Scheme MELER 51 (lambda (x) x) ¥\
FEETHY . CR 5,

int id(int x) { return x; }

WO id ICHAHE T S, AR Scheme Tld z 4% int B ¥\ S HIFR
IERWA, CTIRZDELHICRHOFRNL VERE*ERT S22 LIITER
WOT, EEE int BIZLTWS, )

2. (Az. (A\y.x)) — MU, 2 L WIHFIEERZFERY . (Ay.x) ¥\ ) Bt
RYEBTHS, T LT (Ay.z) VI EKIR. y tWIZIKREZITR
Do (INEERL) 2 2 RTEABTHZ. 23 Y. XA IIHREREEK
T\\%%O

ARSI, 23K ERTEERVOT, 2oL IR EKER
TR T, Z3HEHORALTEZ e Thbins, 2 Y. CHELE
<\

int foo(int x, int y) { return x; }

Y EINEG 2 3MOBKE Az \y.z) LENTLEIOTHS, 20
Lo, FEBEBEERERITEARK L LTERRT S %,

¥E9. A1) — (Curry) &, ELZLBEERIEFE Haskell B. Curry
(1900-1982) M & ITBER ATV 5,

3. (M. Az (f(f2))) — BB f v F— 9 2 £RHR-T. fRzl2H
HAT HEUTH 2.

L3SLSHEN:ZFY (GHEAAD

B T14+2%x3 =146 =78V LIHENHRMN»HE LI, 5465
HELHERA (BERAR) ASRO SN TV B, HlAIE Az z) IFIEZRK
ThHY. FENFLIRAM It LT, (Az.z)M) > MeESHAZ 52
T=3, 7=,

(((Af. Az (f(fz))))M)N) — ((Az. (M(M=z)))N) — (M(MN))TH 5.

FLTHEDEBRBANEERICBNT ZR1IC. WO 0SB AEYHAL
TH<,

HEEH - ahER

Az. M) tWHIBHASH B L E, 232 0WHRTREI N (bound) TW

2rwi, ZnrE, MoOBTHIR (occur) $5E8z % (bound
variable) ¥\ 3, RELEH TR (BHICHRT 3) % (free
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variable) ¥\ 3H, (BB ADTHEIIEINBZTHIZ. FLZFHERICH
kLR, )

BIZIE. (Az. (zy)) O = IREEHE, y IEHERTH S, 1,
(Az.2)2) D z BRBINEHTH, BEICDHRAL TV S, —BEWD 213
Az. ) EVIAFDOFITAN> TV R WAL TH 5,

COREDHIOL S I, REXK L BHEBICRA LEFSELNT WS L, B
ANTTH%., T2T. ATORRTIRELEBIZABER LRI 5
TwE iz, BE, LZRHONITEALETEZLDOLRET %,

QL3 AUTDSLIRNDEHNEEN I H, CNHAIAAHER. ENHARELTE
"

1. (Az. (yx))
2. (a(Ab. D))
3. ((Aw. w)w)

4. (Az. (Ay. ((zy)(2y))))

—RIZTO TSIV TEETRIKDLENNEL. HOEHK L IO 5 WERY .,
RHBATHRY. JLTTETLRAKTHY . (Az. (yz)) ¥ (A2 (y2)) KR
CLnrRAING, (TOLIIERNLIERITELSLZILE (

) ¥R H B, ) L. (A (yz)) € (Ay. (yy)) &5l
MTH2, ZOLHICEZAMDERET % o T FFI N,

QL32UTNI L, aBHICL > TRZF L 57 L5 XNEEN,
1. (2. (zy) € (A2 (29))
2. (Az. (Ay. (zy))) € (Ay. (Az. (yz)))
3. (Az. (Ag.9) € (A2 (M. y))
4. (Aa. (Ab.B)) & (\b. (Ma.b))

]

SLIRANM N cZEBz0°H% %, Mz:=N] cvwiEkst M OPnEH
Bz DEBREITRTN CTEFHMATR/OING I LSRN ERT LTS, (2
O _[Li=_]eWIEEERR T LIROBRIID, A I REETH S, )

Bl (Ay. (zy))[z := (Az. 2)]lE. (Ay. ((Az. 2)y)) &% 55
Ay (zy))]y :== (Az.2)] & (Ay. (zy)) DEETH S, y & (\y. (zy)) OHIC
BEICERBRLTVWARWHASLTH S,

B i
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FLTHEOHERANL, EANIC BN (BEH. Breduction) X FIINS
EHBANHLTH S, BRAICIE. BEORIIEEESIHTESHRLSBHET
H3, ZHNIE. SLTRDPD

((A\z. M)N)

WA E LEoX %

ICESHMAZERTHS, COBETHRAHNBRATRLIMIRANI L T B
redex) ¥ BF.31,

R
((MF. O (F(F2))) Ag-9))2) = (- (g 9) (O 1)2))2) > (O ) (O
QL33 RXN54L9R%E (1 R7v7) BEHEL,

1 (A2 (29) (A (21)))

2. (Az. (A\y. z))(Az. 2))

3. ((Ay. (zy)) (Aw. w))

tor@mEVEY LT (M. (zz)) (2. (z2)) LV T LFRIE. B EHORE
B BPBEIIRS, SLFHEICRBENTOISICIEEIIHLLIR
BYRLXCHRENS WD, TNTHUEF LR WHERZEZERTZZ2 0 TES
Wi Zehbhhrs, (hrT. LFEEYVRLLEBNT S, )

CHUEBENERT LN TERVWS LTAE twi, Mos B
MEBRYRLT, N WO ERBICRET S S, N ¥ M OERFE LRI,
LB THIELICEREEE LRV LIRLVI VDL BEET 5,

L4 5 LT RADBEEEE

toEgdZni L, BRGNS LYTELINOT, ROL ) RBIEEDNEE
EALT, #HBIROBEHNT 3,

1. Az T M = (Az1. (Az2. (- (Azp. M) -++))) 2F Y. AR OHE
BEWRANEEHHLT12EFEL

2. MlMgMg cee Mn = (( .- ((MlMQ)M?,) .- )Mn) %Y, BAEEREL
ST 5,

37 AMIRLY LEEGERO SO EAESB V., D% Y. vy MMM,
()\.’E. ()\y ((M1M2)M3))) O)E%EE: r fd: %o ()\fL’ Ml)M2 liﬁgﬂ\i’ fé\% LTL i
¥ Az (MiMy) ¥ BB D0 < R->TLEINT, BIMIBEBTER
Uy,

L-4



BNF TRIETBA3EMUTHL % 3,
M B Fl “A” W “-” M

F :=A|FA

A e Vl “(’7 M “)”
Wa=V|VW

V B “mﬂ | “y” | “z” | e
Bl

Bl Afz. f(fx) & (Af. (Az. (f(fz)))) oB&EZTHY. (Az.zz)(Ax. zz) &
((Az. (zz))(Az. (z2))) DEEEZTH %,

T /NG ET S EICE. BEREETWVWEY (BT T) ERAREEICR
LT, BREMIL. BEREEIITILENDH S,

QL4.1RDZ LT RRAEDRITEE EREEICERBRE L,
1. Azy. zxy

2. \z. (Ay.y)z

QLA2 RDFZLIRENERETEE. TESLIFRIMNE P LEREEICE
wme L,

1. (Az. (Ay. ((2y)(zy))))
2. (Az. ((M\y. z)(Az. 2))z))

L5 SLHEOME
S MmONTWBSLTHEDME LAY L TRNT 5,
F v —F - av#— (Church-Rosser) O EHE

VEDDFTLIRICERBY LD BEAKITRERZ L H B, THOLE, B3
BREMHEITEH L. BloEIkarnLTLE S,
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(J

L, Y ELAEI» BENT 2L IO IMULAELDEBRBUERIES
EHRTE B,

M; M,
>\ /B
o

YWHAZ Y E2RRTWERERTH 3,

CHIIREFIC, HBSLIRICERENIBET 52 51E. THRIET—D LRV
(@ FHBIZLZEBEVERL) tWIZ2HEIELTVS,

R RS

EREIBETZ5L9RARTH. TFIZ (EFI?) BEEBATHITIE, WD
FTHLRENELETZZ2HY IS, Ll BRI ENLIILETEBEE
BATITHIE, EREOEET S5 L9051, STERMICEET S
HEEETH S,

Bl: 5 69 (Azy. y)((Az. zz)(Az. 22)) W& (AT 22) (AT ) DE D % B
MLTWBYE, WHOFTHLERBICEELRWY, RE[SELTEBILTCICE
B Ay y 1<% B

QLA UTHILgRE (1 R7v7) REMYL L,
1. (Az. (Ay. z)z))(Az. 2))

2. ((Az. (zz))((Ay-y)2))

EEL, REBBAERFICEHET 20RO MEROR (0FY SEHND
Pipw) BERYIIRLAEV, (BLE ZITHRVWIEDADLSZ, )

L6 EBHLAVSLIR

WAEWBRHRTF—9NnER

MR S LTEHEICIE, BEL COBBABDT— RN WEH, —RLE
YZABUYDHLHENTELLIHIZIZRAAR WV, LAL., ERRICITEBE -
BE BB COT - IR LTHENFTERT 22 L0 TE 3,

BB L9 NSt M. f £ TN T true, false LEIZT IZT 5, F
7=, Acte.cte t\N ) T LT RE if LR LIIT B,
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if true My My 5 My <#Y . if false My My 5> My T 3.,

M L6.1 L2 SEMNE 1 2Ty TI2>EVTHELILOL, 2F Y.

if true My My = (Acte. cte) true My My — (Ate.truete) My My — ... — 1
TH52Zrrrt,

F ¥ —F 0¥ (Church numeral) < 49X Afz.z, Afz. fz, Afz. f(fz), .. &
0,12 . EWOEBERIIHRKT S WVWIEKRT. ccy ... EFERN, —fRIC e, 1T

Afz. f(f(--- (fz)---))
N——r

e

n i
WIS LITRTHSB, 22 Tplus LW FLIRERDELIICERT %,
Amnfr.mf(nfzx)
T3k, pluscmcn—ﬂ» Cmin 78 55

MlL62 LR ffME. m=3n=2RCDEGKFIEAVNT I RTY TI>E
WTHELND L, 2F Y,

(Amnfz.mf(nfz))(Afz. f(f(f2))(Afz. f(fz)) = - = Afz. f(f(f(f(fz)
Y7252 xrnt,
SISE - DUTERECLORHIL ARSI ERT S UHNTHTH 5,
M L63 ROEKEF v —FORIHTE5L9R L LTERE L,
1.22r0 — 0 THEH I EHET 2ihE
2. mult — T E

3.pred — 1 %35 <A%K (#)
4. sub—35|1=H (pred 2 1EAILHE)

# 2 2 Topair # M\fsd.dfs L WIASLIRLEERT D, T/, fst,snd 5%
Nz, Ap.p(Afs. f), Ap.p(Afs.s) €T 5. fst(pair My M) 4 M; TH
Y. snd (pair My M) 5 My v 7% 3.,

M L64 L2 SEMNE 1 2Ty T 2EVTHEIO L,

B L65 ") RMNERI|WT 57012, cons, nil, isNull, car, cdr |23 T 35 4
TREERT L.

YareExr—49—

FLIRN. (M. f(zz))(Az. f(zz)) £ Y L3,
YF 2 Oz F(ez))(O\z. F(ez)) Th B4 2oslt U B L.

B B B B
vL Fru S REU) S D REG(FU) ) e sz esbn s, U
I FORBELELONDLD. Y DI L2 RTBEEET (fixed point
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operator) ¥ L3, ZHLHIRY IIBREKEERT ADICAVSEZ AT
? 60

BlZIE, factt W) S LTRERDLIICERT 5,
Y (Afz.if (zerox) c1 (mult = (f (pred x))))
ik, BLLAOBROBABEERL TS
fL.6.6 LD fact "'FEFRNDEARELRRL TV B2 L% 3R EDEKWLRF %
—FEERVT, DL, 727U zero, mult, pred % ¥ D5 LI RIET TIC
EHEINTVHLOLRELTHEL, (92Y. predes > cp 2 Yz 2
TYTEENGLSTRY, )
factes =Y (A fz.if (zerozx) c1 (mult z (f (pred z))))cs
—> Ucsc ZCTF d_ef Afz.if (zero x) ¢; (mult z (f (pred x)))
vy (Az. F(zz))(Az. F(zx))
i FUC?,
i if (zeroc3) c1 (mult c3 (U (pred c3)))

B

L7 ZOENF L ®

UETS LTHED, BB ERRRNS, AR TOIS IV IEELAERT
CENTEDLW) 2D, P L BRLRGDEL X s HE
B, BRLCnT—9BESLIHENDRTERRT SN TRETH S, &
B 2005 LT AN FEBMTHELVIERBOLEBROBRICTE S (KHIF, 2
DOFTLIANEMTH 2 L\ ) BB EEICTELDIE, EREIEET S
WAL TH 5, ERENVBELRZVSLTRNIGEICIE, BWIC BBEHNTE
RODII, "RAL Y LHFELLNEVSLIANFTET 5, I Dy ¥ Pw
¢ ¥ DRE, (domain) ICET 2RI ELEHTH S, ).
BIEOICIE, SYEMR TSIV I EZBNE%RE LA LTERRT S
CYLHETH S, Ll s, ERICTRTOFEEMLL S LTHET
kT Y. BNELRYTETEVWANALTH S, Haskell ld, EERHIZIETS A
FTEHEIZ, WAVWESLREANLEY BXLOER) tBELBIIFLEEAN
Lz (FUm) urs53>72&ETH5,

L8 TS5 ICELCmY EVWADESHIC..
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