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Lemma 3.1.5. Each of the following implies YVw € ¥*. A(w) < B(w).

1. A2 Ay and Ay Cp B 2. B2 By, and A Cg By,
3. A Ay and Ay Cg B 4. B2 By and A Cy By
5. A% A and Ayp Cp B 6. B2 B, and ACg Bup
7. A ™, A and Awe Cg B 8. B™, B¢ and A Cp Bug

o ZILEETFED Kleisli simulation ZEX7A N

Lemma 3.1.6. Assume A Cg B. Fach of the following holds.

3A™ Ay = A Cr B 4 B Bue = A Cp Bu
Assume A Cg B. Each of the following holds.
5. B2 By, = ACg By, 6. A As = AsCpB

7. B™ B . = ACg Buy 8 A™ A . = A CpB
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Theorem 3.2.6. Let A = (Q4,%, Mg, a4,m4) and B = (Qg, %, Mg, ag,n5) be
S-weighted automata. Assume (Mg, F)-systems X4 and Xg be their representa-
tions.
1. Assume below. 2. Assume below.

OA%%. OAéfé.
o ATS AL

e Fach transition weights of A has ils inverse element for multiplication.

e Fach transition weights of A has its inverse element for multiplication.

o The transposes of A and B can be defined.

Then the following statements hold:
Then the following statements hold:

(a) If all states of A is reachable to the final state,
Xp Cp A & Vw € X7 A(w) < B(w) (a) If all states of A is reachable from the initial state,
(b) If all states of B is reachable from the initial state, XA Cp A & Vw € . A(w) < B(w) .
Xp Lp X4 & Vw € X% Bw) < A(w) - (b) If all states of B is reachable to the final state,
A Cp X4 & Yw € ¥*. B(w) < A(w) .
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® Trace inC|USi0n %Eﬁ&é:tt‘\*ﬁgﬁt‘;%% (Hasuo, Kawabe, Sakurada, 2010)
s RN RRICEDIGEDRESKN - RERERYIRT
parm orig inno time(sec) space iter
n ¢ ps st tr st tr al  f/b user real (GB)
5 1 5 7 4 7 56 18 fwd 010  0.18 0.08 2R
bwd 0.00 0.06 0.01 2L

71 2 9 8 9 118 26 fwd 090 1.06 053 2R
bwd 001 007 0.01 2L
10 2 ¢ 12 224 12 280 54 fwd 71.72 15239 1287 2R
bwd 006 012 0.03 2L
20 6 5 22 1514 22 1696 238 fwd OOM
bwd 1.29 149 0.78 2L
30 6 £ 32 4732 32 5112 550 fwd SF

bwd 11.80 13.11 5.99 2L

e Backward simulation is faster 51
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