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On the Acyclic and Related Properties of Combinators
MUNEHIRO Twami'!

Sumllyan proposed that combinator L with rewrite rule Ley—az(yy) and com-
binator O with rewrite rule Ozy—y(xy). First, we give a sufficient condition
for acyclic of combinators using the generalized method of Bergstra et al in
this paper. We show that acyclic of combinators L and O using this condition.
Next, we show that combinator O is not terminating. Furthermore, we show
that combinator O admits no ground loops by similar method of Waldmann.
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Table 1 Combinators and rewrite rules!”).
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X3 =%y - 00000000 k0> 10000004d-(Ay) <n00000000000
X =tag(X,) 00000 kO>100000 forget(X)) =X, 0000 R,(0)000O
00000000000 X; —x,0) X3 ==, 0) X3 =r,0) - 000000
000000 tagO forget DD DOODOO forget(X1)=X,. 000X 000000000
0000000000X,—%,.0)Xs—Rm0) " —r.0 X}, 000 k01 <k <i000
00 forget(Xy) =X, 00 X;0000000000X,—r,0)Xit10 forget(Xi ;)
X, 00 X, 00000000 X/, 000000000000000000000
000 forget(X]) = X0 Xi—pigyXi+1 00 X, 000000000000 512 O
00X/ =R, s, Xiq1 00 forget(Xiyy) = X 0000 X{;, 00000000
dr(A) <nO00R4.(a,)(0) CRA(0). D000 X, g, 0y X4 000X, 0000
0000 5.8000X,,, 00000000 O
00 5.14 R(0)000000000 T(F(R(0))) 3 X1 =3l X2 =2l Xs
. 00000000000000004,(Ax)0k=1,2,---000000000
0000d-(Ax)0k = 1,2,---0000000000000000 k0> 1000000
d-(Ay) <nO0000n e NOODOOODOOOODOOO 513 000R,(0)000
000000 X{ —r,©0) X5 =r.0) X 2z, 0) - 00000000000000
053000R,(0)00000000000000R,(0)00000ONO0OOOOOONO
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000000000 O
00 5.15 TRSR(O)ODOOOOOOOOOOOO
000000000 T(F(R(O)) 3 X—koClX]0000000000000000
R(O)0D00000000 X = X1 —3lg) X2 =%, - Xn =270, CIX1] —3lo,
C[X2] =230y - ClXn] =Ri0y CIO[X1]] =Rl CICIX2]] =23, --- DODODOD
R(0)-00000 A, D0000000000d-(Ay) <mOO000meNDOOOODO
Ok=1,2,---,n000000 514000000 O
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00 5.17 0000 OO0 CL(O,V)000000000000000 CL(O)000
000000000000000000
00000000 OO0 CL(0)0D000000 t—+tC[0000000000CL(O,V)
000000000000D0000 OO0 CL(O,Y)0000000 t—*tCt00D000
000O0Var(t) ={z1, - ,2,», 000000000 0 ={z1 < O, ,z,, — O} 00O
000000004000 O-00000CLO)0000000 #9—*Ce000n0 O
0000000 516000 51700000000000
05.18 CL(O,V)000000O0O000OD

6. 0O 0O O

00000000 LOOO00DO00O00000000 LO OO00Sumllyan'” 00
00000000000000000000000000000000000000000
000000000000000OD000000000000000000000000
00000000000000000000 LOOOOO00000000000000
00 0O000000000000000000000000

000000000000002000000

00000000000 SO OO00000000000000000Waldmann 00
000 SO000000000000000000000000000000000000
0000200000 SO0 0O000000000000000000 OO0 SI0000
000000000000000000 Ozy—y(ey) 000 y(zy) 0000 (2y) 0000
000 Swyz—zz(yz) 000 22(yz) 0000 (yz) 00000000000000000
00 O0000000000000000 SO0000000000000000000
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02 000000000
Table 2 Properties of combinators.
0000 <= 0000000 «<<=00000 << 0ooo
0000 = 0000000 #= 00000 #= 000
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H X X X X

M X X X X

W X X X X
w! X X X X
w* X X X X
W X X X X
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