
α

p = 0,05

α = 0,15
K

K
α

p
N



K < αN

N × L

•

E = −1
2

i j

wi,jViVj +
i

θiVi

ViVj

•

E = −1
2

i j

wi,j (ViVj)

•

n

E = −1
2

i j

wi,j〈Vi, Vj〉

•

{1, 2, . . . , N}

E = −1
2

i j

wi,j (Vi − Vj)
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k
t

k − 1 k k + 1
t + 1

M = {m1, m2, . . . , mL}

{−1, 0, 1}

{−1, 1} {0, 1}

H
N
i Vi

i ∈ I = {1, 2, . . . , N}
M =

{m1, m2, . . . , mL}

t
N

#V (t) = (V1(t), V2(t), . . . , VN (t)) ∈ MN

E(#V ) = −1
2

i∈I j∈I

wi,jf(Vi, Vj) +
i∈I

θi(Vi)

wi,j

j i f : M×M → R

x ∈ M f(x, x) = c ∈ R

f
x, y ∈ M f(x, y) = f(y, x)

x '= y f(x, y) ≤ c

θi : M → R
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θi

i ∈ I

t

M
a Va l ∈ M

t

Ua,l(t) =
1
2

i∈I

[wa,if(l, Vi(t)) + wi,af(Vi(t), l)−

−(wa,if(Va(t), Vi(t)) + +wi,af(Vi(t), Va(t)))]−

−1
2
waa[f(l, l) − f(Va(t), Va(t))]

f

U∗
a,l(t) = −∆E = −1

2
i∈I

[(wa,i + wi,a)·

·(f(Vi(t), l) − f(Vi(t), Va(t)))]

Va(t + 1) =
l, Ua,l(t) ≥ Ub,k(t)

∀k ∈ M ∀b ∈ I
Va(t),

L

X = { #Xk : k ∈ K}

#X = (xi) i = 1, 2, . . . , N
W

#X

∂E
∂wi,j

= − 1
2f(Vi, Vj)

W
#V = #X

∆wi,j = −α
∂E

∂wi,j
=

α
2

f(xi, xj), (α > 0)

α = 2 α >
0

∆wi,j = f(xi, xj)

W = 0

wi,j =
k∈K

f(xki, xkj)

wi,j

f(x, y) =
xy
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#X
f(Vi, Vj) = ViVj

#X =
(xi)

#V
f

G#V

N × N Gi,j = f(Vi, Vj)

#G#V N2

G#V = (Gi,j) #G#V = (Gk)
Gj+N(i−1) = Gi,j

#X =
(x1, x2, . . . , xN )

M = {m1, m2, . . . , mL}
#X

#̂X = (x1, x2, . . . , xN , m1, m2, . . . , mL)
MN+L

x̂i =
xi i ≤ N

mi−N i > N

N
L

wi,j

Ψ : #̂X → #G #̂X

#̂X = (x1, x2, . . . , xN , m1, m2, . . . , mL)
#̂Y = (y1, y2, . . . , yN , m1, m2, . . . , mL)

#X =
(x1, . . . , xN ) #Y = (y1, . . . , yN )

Ψ( #̂X) = Ψ( #̂Y ) #G #̂X
= #G #̂Y

(N + 1)

(N + L) #G #̂X
f(x1, m1) f(x1, m2) . . . f(x1, mL)

xk = a 1 ≤ k ≤ N a
M = {m1, m2, . . . , mL}

f(xk, a) = f(yk, a) = 1 ⇒ yk = a =
xk

k 1 ≤ k ≤ N

xk = yk
#̂X = #̂Y !

#X
xi ∈ M = {m1, m2, . . . , mL}

#̂X
#̂X

L

f(x, y) = 2δx,y − 1 x = y

#X1

IV Congreso Español sobre Metaheurísticas, Algoritmos Evolutivos y Bioinspirados, MAEB2005  343



W = (wi,j)
#X2

∆W
wi,j ∆Wi,j

X1i = X1j

X2i = X2j

X1i X1j X2i X2j

wi,j ∆Wi,j

i j
#X1

#X2

β > 1

#X2

w′
i,j =

wi,j + ∆Wi,j wi,j · ∆Wi,j < 0
β[wi,j + ∆Wi,j ] wi,j · ∆Wi,j > 0

W
#X ∆W

#X

E #V = #X
#X ′ #X

#X #X ′

N = 40
M = {1, . . . , 10}

β = 1,2

K
n

n
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naprox

n = 3 n = 4
naprox naprox

B(40, 0,0225)
n
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