


(s, α) s
α

β ∈ [0, g]

S =
{s0, s1, . . . , sg−1, sg}

i = round(β)
α = β−i i ∈ [0, g]
α ∈ [−0. 5, 0. 5) α

S
β ∈ [0, g]

β

∆ : [0, g] −→ S × [−0. 5, 0. 5)
∆(β) = (si, α)
i = round(β)
α = β − i
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si

β α

S = {s0, . . . , sg}
(si, α)

∆−1

β ∈ [0, g] ⊂ R

∆−1 : S × [−0. 5, 0. 5) −→ [0, g]
∆−1(si, α) = i + α = β

0
si ∈ S ≡ (si, 0)

X
X × X

µP : X × X −→ S × [−0. 5, 0. 5)

X

n×n P = (pij) pij = µP (xi, xj)
∀i, j ∈ {1, . . . , n} pij ∈ S × [−0. 5, 0. 5)

f : X → Y
X
Y

X
Y

P X

x y y
z, x

z.

(pij − 0,5) + (pjk − 0,5) = (pik − 0,5)

∆
∆−1

∆[(∆−1(pij) − ∆−1(sg/2, 0))+

(∆−1(pjk) − ∆−1(sg/2, 0))] =

∆[(∆−1(pik) − ∆−1(sg/2, 0)]

pii =
(sg/2, 0) ∀i k = i

∆(∆−1(pij)+∆−1(pji)) = (sg, 0) ∀i, j ∈
{1, . . . , n}

pik = ∆(∆−1(pij) + ∆−1(pjk) − ∆−1(sg/2, 0))

xi, xj , xk ∈ X
pij , pjk, pik
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pik (i 	= k)
xj

(cpik)j1 = ∆(∆−1(pij)+∆−1(pjk)−∆−1(sg/2, 0))

(cpik)j2 = ∆(∆−1(pjk)−∆−1(pji)+∆−1(sg/2, 0))

(cpik)j3 = ∆(∆−1(pij)−∆−1(pkj)+∆−1(sg/2, 0))

A = {(i, j) | i, j ∈ {1, . . . , n} ∧ i 	= j}
MV = {(i, j) ∈ A | pij is unknown}
EV = A \ MV

MV

EV

(sg/2, 0)

EMVh = {(i, k) ∈ MV \Sh−1
l=0 EMVl |

∃j ∈ {Hh1
ik ∪ Hh2

ik ∪ Hh3
ik }}

Hh1
ik = {j | (i, j), (j, k) ∈ {EV

Sh−1
l=0 EMVl}}

Hh2
ik = {j | (j, i), (j, k) ∈ {EV

Sh−1
l=0 EMVl}}

Hh3
ik = {j | (i, j), (k, j) ∈ {EV

Sh−1
l=0 EMVl}}

h
pik (i, k) ∈ EMVh

cp1
ik = (s0, 0), cp2

ik = (s0, 0),
cp3

ik = (s0, 0), K = 0

cp1
ik = ∆

0
BBB@

X
j∈Hh1

ik

∆−1(cpj1
ik)

#Hh1
ik

1
CCCA , K + +

if Hh1
ik 	= ∅.

cp2
ik = ∆

0
BBB@

X
j∈Hh2

ik

∆−1(cpj2
ik)

#Hh2
ik

1
CCCA , K + +

if Hh2
ik 	= ∅.

cp3
ik = ∆

0
BBB@

X
j∈Hh3

ik

∆−1(cpj3
ik)

#Hh3
ik

1
CCCA , K + +

if Hh3
ik 	= ∅.

cpik =

∆

„
1

K
`
∆−1(cp1

ik) + ∆−1(cp2
ik) + ∆−1(cp3

ik)
´«

EMV0 = ∅
h = 1

EMVh 	= ∅ {
(i, k) ∈ EMVh {

}
h + +

}
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n−1

m

{P 1, . . . , P m}
P c =

(pc
ik)

pc
ik ∈ S × [−0. 5, 0. 5)

xi xk

P c

φ : (S ×
[−0. 5, 0. 5))n −→ S × [−0. 5, 0. 5)

W =
(w1, . . . , wn) wi ∈ [0, 1]

Pn
i=1 wi = 1

φW (p1, . . . , pn) = ∆(
nX

i=1

wi · ∆−1(pσ(i)))
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pi ∈ S × [−0. 5, 0. 5) σ :
{1, . . . , n} −→ {1, . . . , n}

pσ(i) ≥ pσ(i+1) ∀i = 1, . . . , n − 1 pσ(i)

{p1, . . . , pn}
(sk, α1) (sl, α2)

• k < l (sk, α1)
(sl, α2)

• k = l

α1 = α2 (sk, α1) (sl, α2)

α1 < α2 (sk, α1)
(sl, α2)

α1 > α2 (sk, α1)
(sl, α2)

W
W

Q

wi = Q(i/n) − Q((i − 1)/n), i = 1, . . . , n.

pc
ik = φQ(p1

ik, . . . , pm
ik)

Q

QGDDi

QGDDi = φQ(pc
i1, . . . , p

c
i(i−1), p

c
i(i+1), . . . , p

c
in)

XQGDD = {xi ∈ X |
QGDDi = supxj∈XQGDDj}

supxj∈XQGDDj

QGNDDi

QGNDDi = φQ(Neg(ps
1i), . . . ,

Neg(ps
(i−1)i), Neg(ps

(i+1)i), . . . , Neg(ps
ni))

ps
ij =j

(s0, 0) pij < pji

∆(∆−1(pij) − ∆−1(pji)) pij ≥ pji

xi

xj Neg

Neg(ps
ki) = ∆(g−

∆−1(ps
ki))

XQGNDD = {xi ∈ X |
QGNDDi = supxj∈XQGNDDj}
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P =

0
BB@
− x (W, 0) x
x − (E, 0) x
x x − x
x x (MB, 0) −

1
CCA

0
BB@

− (W, 0) (W, 0) (N, 0)
(B, 0) − (E, 0) (MW, 0)
(B, 0) (E, 0) − (MW, 0)
(T, 0) (MB, 0) (MB, 0) −

1
CCA

xj

P =

0
BB@
− W x x
x − x x
x MW − x
E MW x −

1
CCA

P s

P 1 =

0
BB@
− x (W, 0) x
x − (E, 0) x
x x − x
x x (MB, 0) −

1
CCA

P 2 =

0
BB@
− x (B, 0) x
x − (B, 0) x
x x − x
x x (MW, 0) −

1
CCA

P 3 =

0
BB@
− x (MW, 0) x
x − (T, 0) x
x x − x
x x (B, 0) −

1
CCA

pc
13 pc

23

pc
43
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