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Acyclicity of combinator L
2R RIAT
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1. [IU®IC

HEE 7RI (combinatory logic) 1Z, A FHE & FKRIC,
FEEOH GtEB LD 0SS LclHY) HDERTHS
BRTHS 1]. AGTELERLBEFEIDY, SBET NV
EUTEETHS. BRARA Szyz—z2(yz), Kzy—z
ZRFOEAYET (combinator) S, K i, ZhFh, \IH
Aeyz.z2(yz), Adzy.z KIS LTW3. 2TOFHERE
(VRHARY, X RBATRE) BRI, AR T S, K iU Tidd
TX5. Fic, HEEFHER, BREI /5308
BONLHEREIEHEIN TV S,

Barendregt &, HHEE T S RELEZFTVWC L
ZR U7z [1]. Bergstra 5id, #&ET 5 OIFERNY
(acyclicity) Z/R U7z [2]. Klop i&, A FTEEEHER Tl
HOBOHEREBX (cyclic reduction) ICHB T &%
RUT 4] AETRIZBWT, BN OERBUZ 2SS
EWMZTIT7 GM) (Tabb, BHRX S ICEKDEM
MORLNZBEZEDER) O M-M'— .- -M %
WMilzTHM 2RO 5 LIRE# TR V. LHLEN
b, HEYF S, K BFIcEDHERFREBICBWT,
G(M) BMERIPOBERBFRAZGCEM BFEELZRV.
X 5IZ, Waldmann i, HESTF S OIEBERERIEEL,
HERTF S DIEEEIL— T (non-ground loopingness)
ZRL, YT S DAL LEASENEREZFEFONE
WERET BFHEREZ TS [10]. Probst i, F
PZIRA Jryzw—zy(zwz) BROEEGET J DE M
ZRUTZ [5). HEETF I, J &, A FITEEZHIE UART
H 5 M ETE L BRBFHERD [1). Ketema 51, 18R
EMZIE, REBLRETHELEZ, 2THEBINT
VB L E I, BEERAIIEE LA L 2L [3). E
ficid, R (orthogonal) IHE#Z ¥ X7 L. (TRS) A,
SEEEZR OO IEMERE Z2F D 2R L. #
BETFREOBHABANL, EH L THERLS THE
WIEAI TRS &L LTERBRTHT LN TES [9).

Sumllyan ¥, BAHRR Lry—z(yy) ZROEEYE
F LEZREELU [6]. Statman i, HEET L OFEOM
78 (word problem) WREFRETH B T L &R LT [8].
& 5IC, Sprenger 5%, AT L DFEDOEIIHT
LB APCETRET VI XL BB Z T (7).

HEVYF LOIBRNOLRAIE LL(LL) ZEHA KA
Lzy—z(yy) TEMA S L RO & S LEBEBHZTIHE
BN [7].

LL(LL) — L(LL(LL) — L(IL(LL(LL))) —
LILTL(LL) — - = L*LL(LL) = .-

Liehio T, HHEET LXELEYE RERY) 28
T,

AR TId, Bergstra H [2] LFBRDOFEIC KD, Bt
AR Lay—z(yy) ZROEEET L OIFERMERTR
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9. E6I, AEROERAMERTIZHIC, XD 2DD
BERVREFAETHB T LERT.

(1) BHRZIRR Loy —z(yy) KX 3B - OREH
BT - RETETHS.

(2) R=Mo—My— - ZHELF LOADNOHEBIE
LOWEBTIF|IELTE. cOLE BE Mc RIER
EWRETH 5.

2. %#fw

AEDERE, KM 2] 1T 5. HETFREDNT
&, TR (1] D% 7 ERBRUTEHZ /0.

MREWZATAL (A, -V, EHEAL A LD IR
Btk - TERINS [9). > &, - OHBHEAT,—*
&, - ORFHEBRIBATUTHS. =1, - KK DERETN
ZFMEBIGRTH % . BXNEFNZ, = TKRY. A LOEH
A a—*ta B{ER (cyclic) THB LW 5. ac ADIER
FThHiLid, a—blixdbc ADBFEELAEVEERD
5. A LDEBZ B, EEEHB AT ag—a1—ag— -
RIIRNEE, FLEMERHFDENS.

A FOFERZ BB (strategy) IE, M—*F(M) &%
129 BBF: A-ATHA. Litho>T, M HERE
Bol, FIM) = M. ALED1RTy7ERIEK
&, ROZMH (1), (2) Wi=d5H F: A-ATH5. (1)
M BEREELE, F(M) = M, (2) ZhlSoL ¥,
M—F(M). 888 F D ROFEM %215 & &, Church-
Rosser(CR)-H{ig LI 5. {£ED M, M’ € AICHLT,
M = M —s 3n,m € N[F*(M) = F™(M")].

L-IBDHESA CL(L) ZRD X D ICRRIIICERT 5.
(1) L € CL(L), (2) s,¢ € CL(L) %52, (st) € CL(L).

MR, A=CL(L), ERARA Ley—z(yy) ICK
5 CLIL) HEOBHZAZ _HER - £9%.

3. HAUTFLOFERBERMYE
AHiTIE, Bergstra b [2] LERDOFEICKD, HE
¥F L OIHEREEERT 5.
LEDEIXLEARERDEICERTS. Thbdld,
YR [2] D S-EHDOE X LEADERFD HEET S &
LICBERALDTHS.

EE1scCLL) LB, sDRE |s| ZRDKSIC
ERTS. ()| L|=1, ©2)|(st)|=|s|+]|t] sD
B || s || BROEIICEETS. )| L=1, (2
Isyli=2 s+t

WE 2 s5tcCLL) T3, (1) s—tiDIW, [s|<|t],
(2) st D [s|=|t|HBE, sHDL-YTFYIA
Lzy BhBM|Z 5N, TDLE, y=LThH5.

(GIBR) MHaE T L OBMARAIL L-HOERED, B
. O
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#E 3 C[| & LUK, $%bb, 1 DDF—IVEFL L-
EHET5 COEE, |s|>|t)|E5E, || Clsl| >
Il Clel Il

(GEBR) || s[>l t | EL, L3R C|) DREEICEET %
RARIEIC K DR, C[|=00& &, 8. C[]=(MC]))
DEZS| Cls] [|=2]| M ||+]| C'[s] [I, | C[¢] [|=2]| M || +
| C'lt] | REDETEL D, || C'[s] |>]| C'[t] ||. Lizhd
2T [[Cls] > | Cle] - ClI=(C[]M) DEZS) Cls] ||
= 2| C'[s] ||+Il M ||, || C[t] | = 2| C'[t] I+]| M |.

REDREE D, || C'ls] > C'[] | Lizh>T,
I Clsl >l Clelll. O
RICAROEZIE RSB

FHE 4 L-HCBWT, BRBBRIDEFEELLRVL.

(EIEEE) ?E%%?ﬁi MOHMl*)Mz—)"‘-ﬂ n = M{)
(n > 1) MEETHLRETS. TDLE, | M |=|
M, | #E21)&D, [ My|=| My |=| My |=--- =
M, | #E2 (2 &b, HEREBRADTEHRZISNS
TRTO L-VTFw I RIE, LeL DFEELTWS. Lh
LaMS, |LaL||=5+2|z |, |z(LL) || =3 +2
=l &2, || LaL ||>| =(LL) | B’ LD LD, HifE 3
KO, [ Mo || > | My || > | M|l > > || My =
| Mo ||. 2T, FET 5. ]

WES5 R = My—-M;—--- % CL(L) LDmEE#HZ
93, DL E, VneN, ImeN [| My, |>n).

(REBA) ng € NI LT, Vm € N || My |< ng
ERETSH. TDLE, ROERFEHEMRS R =
Mmo_’ mo+1— """ fﬁﬁﬁ L/, %%Eﬁ n; < ng ot
Lg, | M, I < |Mm0+1 | e < I Mm0+m1 I (: nl)
| Mmo+m1+1 l (= nl) =... By, BX ny O L-18
BHERETHED 5, RIBRERZIZBL. Chid, &
B 4CFET B. O

KROFEEHOFABERZRT 2T, ROEHR % A
9%,

TR 6 (1) SMAHA Lay—z(yy) KX BBBZ > D
[AHHERSENEA T —* JIRERTRETH 5.

(2) R = My—M;—--- % CL(L) LOEESEHZ T
9%, ZOLE BfR McRIPEMRETHS.

(REBA) (1) M,N € CL(L) £§%. M—*N WBEiLd
BNENNRERRETHEC L ERT. HES XD, M
POMEDZ NODEXZBIZETODITRNTOERHBZF
BEXD. TDEE, M DOOBEZIITNTOERIR
I N DB EDEHRT 2 LATHETSHS. (2)
ng =| M I &95%. *§§5<‘£0,n0 € Nl:jtj'b—(, Img €
N[| My, |> no)- | My, |> no 5, R OEFRERS S
ZFI R = Mypy—Mpgs1—--- CHUT, M ¢ R. R
@ﬁﬁﬁgﬁﬁj\§?ﬁiﬁﬂ R'" = MoﬂMl—) . _')Mmo—l i<
MUT, M e RAPEARETHS. a

Bergstra 513, A FIHEICH LT, RO K 3 LEEER
LTW3 2. AZXEHDESLT 3.

EE 7 ([9) A LICERNE CREIBHFET 5.
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FIE 8 ([2) A Lic1 AF Y7 CREBHIEET 3. L
W UERS, BRI TR,

CL(S) %, AYF S OHM LR SHDEELT
%. Bergstra 5i%, & A 2 CL(S) \HIRL, &5ic
HEET S OIMBREZICAL, XOEHEZRL TS
2.

FE 9 ([9) CL(S) LicHRBHNE 1 X5y 7 CR-EEEH
TS,

B4E, TH AOEAET L OIFBEREDISHL LT,
RDOTEZEZS.

F%8 10 CL(L) LIcBRMIZ 1 A5 v T CREIBHE
£9%.

4. LITU

AFETIE, Bergstra b ERIEDOFEICK D, SHZIEH]
Lzy—z(yy) ZROMEEE T L OIFEREER L. &
5T, AEROERMERRT 29I, XD 2 DOREMENR
ERJRETH B T LR Ui, (1) BMARA Loy—z(yy)
KX BEMZ > ORFHBHIEAE —* SRERETH
%. (2) R= My—M,—--- ZHEEF L ODANLHES
HEDEBEEMAGE TS, COLE BE McRIZ
REFRETH 5.

SEOFAL, HEET L OAH SRS IEEICHRY
B1ATY 7T CR-EIEDEET R LRI L THS.
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