


(si, αi) si ∈ S αi ∈ [−,5, ,5)
si

αi

si ∈ S = {s0, ..., sg}
[−,5, ,5)

β [0, g]
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{0, · · · , g}

S si

S = {s0, ..., sg}
β ∈ [0, g]

β

∆ : [0, g] −→ S × [−0,5, 0,5)

∆(β) =

{
si i = round(β)

α = β − i α ∈ [−,5, ,5)

round
si

β α

S = {s0, ..., sg}
(si, α)

∆−1

β ∈ [0, g]

∆−1 : S × [−,5, ,5) −→ [0, g]

∆−1(si, α) = i + α = β

X = {s0, · · · , sg} n ≥ 2

X × X → S

S = {s0, · · · , sg}
S′ =

{
s′− g

2
, · · · , s′0, · · · , s′g

2

}

Υ
S S′

si ∈ S = {s0, ..., sg}
Υ si

S′ =
{

s′− g
2
, ...s′0, ..., s

′
g
2

}
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Υ : S −→ S′

Υ (si) = s′i−g/2

s′i ∈ S′ ={
s′− g

2
, ...s′0, ..., s

′
g
2

}
Υ−1

s′i
sj ∈ S = {s0, ..., sg}

Υ−1 : S′ −→ S

Υ−1
(
s′i

)
= si+g/2

(si, αi)
si

si ∈ S = {s0, ..., sg}
� (si, αi)

S′ ={
s′− g

2
, ...s′0, ..., s

′
g
2

}
� : S × [−,5, ,5) −→ S′ × [−,5, ,5)

� ((si, αi)) = (Υ (si) , αi)

(s′i, αi)
s′i

s′i ∈ S′ =
{

s′− g
2
, ...s′0, ..., s

′
g
2

}
�−1

S = {s0, ..., sg}

�−1 : S′ × [−,5, ,5) −→ S × [−,5, ,5)

�−1
(
(s′i, αi)

)
= (Υ−1

(
s′i

)
, αi)

⊕

(si, αi) (sj , αj)
⊕

⊕ : (S×[−,5, ,5))×(S×[−,5, ,5)) −→ S×[−,5, ,5)

(si, αi) ⊕ (sj , αj) = max

{
(s0, 0) , ∆

(
min

{
∆

−1
(si, αi) + ∆

−1(sj , αj), g
})}

PS′ = (pij)n×n

PS′

pij ∈ S′, pij ⊕ pji = s′0, pii = s′0, ∀ i, j

PS′ = (pij)n×n

pij = pik ⊕ pkj , ∀ i, j, k

PS′

X = {x1, ..., xn}

P

P

P
PS′ �

PS′

P ′
S′

P ′
S′

S
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�−1

P ′

X = {x1, x2, ..., xm}
xi ∈ X{

(c1
i , . . . , c

t
i)

}
[0, 1]

X = {x1, x2, ..., xm}

Xu = {xu
1 , ..., xu

n}
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S

P =

⎛
⎜⎝

p11 p12 p13 p14

p′
21 p22 p′

23 p′
24

p′
31 p′

32 p33 p′
34

p′
41 p′

42 p′
43 p44

⎞
⎟⎠

S pij

xu
i

xu
j p′

ij

j
xu

i i 	= j
xu

j

xu
j

xu
j

xu
j

(p1j , p2j , . . . , pnj)

(vi, ai) vi

ai

FW (〈v1, a1〉 , . . . , 〈vl, al〉) = W T Bv

Bv = (b1, . . . , bl)
A = (a1, . . . , al)

W T

W = (w1, . . . , wl)

wi ∈ [0, 1] ∀i
∑l

i=1
wi = 1

{
(c1

i , . . . , c
t
i), ∀i 	= j

}
{xu

i , ∀i 	= j}
(p1j , p2j , . . . , pnj)

ppj

xu
j(

c1
ppj

, . . . , ct
ppj

)
ck

ppj{
ck

i , ∀i 	= j
}

k

ck
ppj

= FW

(〈
p1j , c

k
1

〉
, . . . ,

〈
pnj , c

k
n

〉)
= W T Bv

W = (w1, . . . , wn−1)

(
c1

ppj
, . . . , ct

ppj

)
xu

j
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ck
fp = F ′

W

(〈
p1, c

k
pp1

〉
, . . . ,

〈
pn, ck

ppn

〉)
= W ′T B′

v

B′
v = (b′1, . . . , b

′
n){

ck
ppi

,
}

(p1, . . . , pn) W ′

pj

pj

pj =
1

n − 1

n∑
i=0|j �=i

(βji)

βij = ∆−1 (pij) pij

i j

FPu =
{
c1

fp, . . . , ct
fp

}

X = {x1, x2, ..., xm}

xi

xi =
{
c1

i , . . . , c
t
i

}
FPu =

{
c1

fp, . . . , ct
fp

}

t

−−→
FPu

−→xi

Similaridad (FPu, xi) = cos
(−−→
FPu,−→xi

)
=

−−→
FPu · −→xi

||FPu|| · ||xi||
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