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Abstract Separable systems are defined in term rewriting systems, respecting the notion of
separability in the A-calculus. In this research, we generalize separable systems of term rewriting
systems, which was studied in restrictive systems such as constructive systems. We also associate
separability with index-transitivity and with forward branching.

Separability is identified with forward branching, and strong sequentiality with index-transitivity
satisfies separability. These are such good properties that enable us to describe the procedure of
pattern—matching as an index tree, which is a sort of automata, and to transform separable systems
into a constructor system with a simple pattern. Separable systems, in particular, can be translated
into the A-calculus. This research can serve a theoretical basis which allows functional languages to
be explained by the A-calculus, since functional languages such as ML and Haskell belong to a

subclass of separable systems.
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Az Al2"e Eo] 9ZF BHo] ¢ Aokd =

750} Stk AitAle RFE Ao vl oo,

TR JeA $AY & 23 svt Uehg
Ut

dukEo g FE7ts AawdAe g sds dErt
b 8ARTE M £ Jerng Zoke mAe] b
24 ¥ (nondeterministic) 22 J%E 4 ok F7ts
Alz"o} BEsE HedomA HEd dd 7R
AzdelNes &% AP §F A2 AJPHEE 7
AsA =Hol, ARHoz wAAZLLE AAde EARE
Zeth oA B we WTFEE TAY 9EH w,
w, .., W YUk

438F 6.1 (FE3h) OTRSSY |4tz F, A |,
TR CE O-33 Zo] MdFc)

(1) iv FOwe 83A5oc)h

(@) F('z, Cy), 2e dd2 FHadot} (22t
A2 2 AAE oith (HEY O yE FI iHA
goleh.

() M2 &5 715 Fest b3 2L N2 52
F7He

FCx, C(y), 22 »Fdx 3 2

o] € Fcol g A7 (introduction) €0zt ¥
4.

(4) 9 AFBFEAN FH8A: F('x Oy, 29
N3 HAE Fo 5 5 29 Qa2 P

4E 5o, 3 2 et A=dE z3AL

H(G(A, A, x), A) — 1w

H(G(A, x, A), B) — t;

G(B, B, B) =tz

9] oM A Hda AR Glx, y, 2 FZAF
18 7HR1 1o, G4, x, y)e d927t opd B4
& FARLRECT, A FAITh et M2 T4
2} GaE A3 Al B GUA, x, ) — Galx, y)°ol F
7R3, Y2 FHRA: FAA G4, x y)ol Az
E Galx, y)9l A3tz gqix @ w#b G4, A4, x)
o} G(A, x, A) & Ga(A, 0 Galx, A2 A F o),
AHRH o2 gt 2 B2 Wgdd

H(GA(A, x), A) — 1

H(Ga(x, A), B) — t;

G(B, B, B) =tz

G(A, x, ¥) — Galx, y)

g A Hd> AR G, y, 2)E FFAF 1€ 7
I 31w, G(B, x, y)& #Hid: FA8Leth BT
WYL G(B, x, y) — Gs(x, y)% Gs(B, B) — 9]
Eo] A

H(Ga(A, x), A) — t

H(Galx, A), B) — t;
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Gs(B, B) =tz

G(A, x, y) = Galx, y)

G(B, x, y) — Gs(x, y)

o] AL ¥EHE g9 F AFL AH FFHL
2 gd Az A2 4 5 AUk

H(Galx, y), A) — Hga(x, y)

H(Ga(x, y), B) — Hgp(x, y)

Hga(A, x) — to

Healx, A) — t1

Gs(B, B) — t2

G(A, x, y) — Galx, y)

G(B, x, y) — Gs(x, y)

H{(Ga(x, y), z) = Hacalx, y, 2)

Hagalx, y, A) — Hgalx, y)

Haca(x, y, B) — Hes(x, y)

Hea(A, x) = to

Hep(x, A) — t1

Gp(B, x) — Gga(x)

Gee(B) — t»

G(A, x, y) — Galx, y)

G(B, x, ¥) — Gslx, y)

Yo Belrte A2"eA & DAl & H(G(A,
A, A), A) — tr& ¥BD 9Y FHR A2l
<3 2o} A8 QAE AX FFdu H(GA, A, A),
A) — H(Ga(A, A), A) — Haca(A, A, A) —
Hea(A, A) — 1.

A9 62. T} FEFTG

Z9. JA3E AL FS, 4 § 4% Jehd
t ¥k 71ZES FE SF3NY o] FUF Z2EE B
oz Hesle] £8E 2FY 5 UG HEE
W AL A, A% F AY 5 71EE Ze A
2 Bo| F7HHT, 7)Ed A 89 BN HA
3 & A ool e ¥FriEvt AP oW, Hedsl
HALE B 9F2 37 ol ¥ V|EE e §
e b= 38k & n A BB E n-1nEY
Fade AAE 7Y, Bae] N HLd vt 7
g9 5 71ze #4adld A FREHA vt O

A9 63. Feo] o HPH ©o FYR A=Y
& OTRS 9]

Z9. He3 I Hed ) AaFelgs A
€ Hold FEF Fdol B & Utk ¥ Fo O
BAY 75503, b dYs R R FAA
g3 A wEd A" FHIYL A ¢ F 3
o A%E 9 234 ARE FPs BA F(w7)

F 29 3T HY: PRI BE, wes pEe
el & F('x, 3 2 — Fdx 3 22 uXH
I, Fo 5 Ay, 2% Fd'x A7), 29 23
€ Yol M2E F £9 9Fo] ot oW, AT Ak
9 Z1zeld, weld HEE & RIHA gk w
o Ak A} Z& J13Ed ddsr) de dae] &
B Ande ZA ZEh Fdadoz @ oA wgkd
&L JaFo|n, oA WE FH&Y A £ ulAA)

o, 0
A 64. FHee B2l y¥E F38 A preserves) W
HAreflects) ek

9. Fesle] ¥ AE F4F Ao WA oA
o] AL HYo=W FEY Fdyo] © § Ik F,
i 2 col Ha 3 9AS Aesd N2 RE RS
2 dgsgga syt

A, Rol Eel7Feolgtn 7M¥3AL ' R’ &%
g §9 A% FYolu 'L 'Y A Pdx ARFAgn
AL ol Fes &7 B A%, 'L F(x)ol2 i= R’
N ¢'e] AL eltt o]Ro] AYEA Fe= A
WL F(t, A8, 18 FA 1, 1, )2E U
NPgo2H BPE A2, I'g] AdA= Feolth ¢
AZE Fc € WA R K89 & 34 A 9=
AR 18 I 2HE = i Qo B2 FAXF u
g IFPa 9o, o uwe roA 9A FRAS7 @
o} ol R £ #E7bsolth

4, R Ea7lsolsla /AR 18 R & o
Z 3 o] A AR Ak o] BE F(f, O£y,
)E Fo(t, 1, )R ARSI, olm YolAe
€ folgtm A W e RO & Eo Ui A 9
W2 grold fJoA =93t 7, 1o 2E FFASF
¢ $FAS7E o 28 o] 2 AR} of
Uk e od F4 ol F(») FHE MBgog 4
F3ka ik 2y o] B, 7t F(x) 9 SRl
22 ui B% 19 3RS @ a8es R &3
E&)7Msolth |

A9 65 EE FJuYg e 9 FYA Al2FL
Ba7}5ot)

9. 99 TAAF AL EE A #Hdx AR
F(we ¥UE et Aaydd wet o] dlgx A%
o} A#E &9 JAFL FYUT F(x, C(Ty), 2) FE9
FARE Zet) o, CUf AU T F(we 339
27} Bk O

Ad 6.6. Ro] OTRS&x 3§}z Ro] Eartsel A
& R HE3 H7ol FIPYA Al2HY Fe e



ress Azdel A%

FEZdolg
9. AA,
2k A 639 dElM o] AW
6.5 93|A EE)7bsoltk
A, 27ty A" RS 7HPEEA. AE 6.2 o
2 gl £859 ZE 9 9FL HAF 279
57158 e Al2doE Widcth O
o] AolA d7d Hed A WY& Thatte Tl
AN 2D B W8(simple transformation) [12)
7T 84 948 JYeld. de HEke 9 ¢
ANAE FEE Ze I AEHY o A2E %
Hrbshe whEg o83t dlE B9, 99 §& ¢
HEAFE 2H Zo] WET (4714 GF &
NEE FAA ).
H(Ci(x), A) =t
H(CAx), B) = t;
G(B, B, B) — t2
G(A, A, x) — Ci(x)
G(A, x, A) — CAx)
o] uhid] o WPE A2 OTRS7 HA 23
€ FAHE 23 Ik
Durand 5 23 A EA A2 oiFd g vy
AN AtH45] AARA ASFEE o]&3l=
Hale] NE Q& B AFA AAsh= wE dd9
FAEEA R, B AR BaAe EA gl Q2
£ HEIHE A

7. 38 A2 ¥ wE

AE7HA OTRS B 129 AEgEH29 F €3 A=
He W B FYFY A7/ JAPSHAJ <19 BA
= o 19 3024 d9E £ I

wgd Al2de] v F4AYE 79t
HaAols, Az

e or rHIo 2

Orthogonal
SS. S.S. = Strongly Sequential
I.T. = Strongly Sequential with
LT Index Transitivity

1% 3 OTRSY AMBZHY2F

7 2 AJ2"e OTRSY 3 AMpggzolwy, X
FoHE e A &3 A2de Eeriestth ey
27t Aad F9 d¥E AF FoldE A ?%“5
ok BarbsAde AW BAA4T 9X9d Bt
28 % ot Aoz wd" 4 gloH13) -_r“‘é
A Az"dde B4, 33 BAAY, A5Fed Z
AL 25 EYst]l Haskell 2 Clean[14] 59 &

Fol s U@ 665

A= —?’-’“1} Azeol BiE 28 7AA3 §)
. °l dols 4AFP HAAH(declarative) BHES 2

B3}a “9JollA] olaE, AFoA LEE” FAHE I
3L FYsez TRSS AHFHo= 044%1717]%5
gtk 2y [15]9 WYL HEY o ol 3
gL 7 &AL Fe 1A A2 S, —c?»lﬂ*
T4z A2dhe] HBEt ZE BT -_1“*1} *l*
Eo] g} Aoz WY JMede BRAT
{1310 we}, A Hlazy) F5F AlEH 9 lﬂ’&‘a‘é*}
ole] dBAE FY¥FHoE AP + Uk

27 A2 7 £33 A2dEoE 2 AfE 7

X Edye A, g Fo Ao s wEd 4
A, BY FAER Ao A¥F F slon, A
Fol4E BFAIe T o8¢ AHL /A1 Utk
ol 53 B0 wel FF 7 &3 AlLHd o
T @A) o} Roz AAFT

rﬂiﬁ-ﬁ-h

I‘_?.
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