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·I a ∈ NI aI ∈ ∆I A ∈ NC

AI : ∆I → [0, 1] r ∈ NR

rI : ∆I ×∆I → [0, 1]
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! !I(x) = 1
⊥ ⊥I(x) = 0

{a} {a}I (x) =

{
1 x = aI

0

C #D (C #D)I (x) = min
(
CI(x), DI(x)

)

∃r.C (∃r.C)I (x) = supy∈∆I
(
min

(
rI (x, y) , CI (y)

))

C %d D min
(
CI (x) , d

)
≤ DI (x)

r1 ◦ . . . ◦ rk % s
[
rI1 ◦t . . . ◦t rIk

]
(x, y) ≤ sI (x, y)

C(a) ≥ d CI (
aI

)
≥ d

r (a, b) ≥ d rI
(
aI , bI

)
≥ d
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C∪{{o} $ C, D $ B} o B
BCC

RC C C

S BCC×BCC [0, 1] R RC×BCC×BCC
[0, 1]

S (C, D) = d
C $d

C D R (r, C,D) = d C $d
C ∃r.D

S S (C, D) := 1 D = C D = (
S (C, D) = 0 C, D ∈ BCC ∪ {⊥}

R R (r, C, D) = 0 r ∈ RC C, D ∈ BCC ∪ {⊥}

S (C, C′) = d1 C′ %d2 D ∈ C S (C, D) < min (d1, d2)
S (C, D) = min (d1, d2)

S (C, C1) = d1 S (C, C2) = d2 C1 # C2 %d3 D ∈ C
S (C, D) < min (d1, d2, d3)
S (C) := min (d1, d2, d3)

S (C, C′) = d1 C′ %d2 ∃r.D ∈ C R (r, C, D) < min (d1, d2)
R (r, C, D) := min (d1, d2)

R (r, C, D) = d1 S (D, C′) = d2 ∃r.C′ %d3 E ∈ C
S (C, E) < min (d1, d2, d3)
S (C, E) = min (d1, d2, d3)

R (r, C, D) > 0 S (D,⊥) > 0 S (C,⊥) = 0
S (C,⊥) = 1

S (C, {a}) = 1 S (E, {a}) = 1 C !d E
D ∈ BCC S (C, D) < min (d, S (E, D))

S (C, D) := min (d, S (E, D))
R (r, C, D) = d r % s ∈ C R (s, C, D) < d

R (s, C, D) := d
R (r1, C, D) = d1 R (r2, D, E) = d2 r1 ◦ r2 % r3 ∈ C

R (r3, C, E) < min (d1, d2)
(r3, C, D) := min (d1, d2)

S (C, {a}) > 0 {a} S (C, {a}) < 1
S (C, {a}) := 1

!d

C !d E C, E ∈ BCC
C1, . . . , Ck+1 ∈ BCC

r1, . . . , rk ∈ RC min (R (r1, C1, C2) , . . . ,
R (rk, Ck, Ck+1)) = d Ck+1 = E C1 = C C1 = {a}
{a} BCC

S
C {o} B

C {o} $d
C B S ({o} , B) ≥ d

{a} ∈ BCC S ({a} ,⊥) > 0
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C+D $ ⊥
{a} +{ b} $ ⊥


