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m A

m = 51 m = 60 m = 68
(=, ≤) A ≤ 120 A ≤ 100 A ≤ 90

m ≤ 8 m ≤ 14 m ≤ 16
(∈, ≤) A ≤ 650 A ≤ 500 A ≤ 400

m ≤ 30 m ≤ 35 m ≤ 45
(≤, ∈) A ∈ [56, 61] A ∈ [46, 51] A ∈ [40, 45]

m = 16 m = 23 m = 27
(=, =) A = 5,7 A = 3,8 A = 3

m

A

T M

β

ρ

q0 0,2
{0,2, 0,4, 0,6, 0,7, 0,9}

282   VII Congreso Español sobre Metaheurísticas, Algoritmos Evolutivos y Bioinspirados MAEB 2010



 !"# $% "&' # !"( !)* ()"+%#, -#& #  .'"/)0 1

()"+%#  !"# 2'%+&%# 03%#&' + %! 3#" $% 0%& #

. ' !"# $)2%'%+&%# %#(%+ ')"#4 "5&%+)%+$" #"1

!3()"+%# 63% .%'&%+%(%+  *"+ # $)2%'%+&%# $%!

7 '%&", 8#9 ."' %:%0.!"4 ! # #"!3()"+%# . ' 

%! 0 + ;%' $% 3+ .! +& %#. <"! &%+$'=+ %!

0%+"' +>0%'" $% %#& ()"+%#  #9 ("0"  63%1

!! # .! +& # . ' 3+ %/.%'&" 5')&=+)(" &%+$'=

%! 09+)0" ='% $% %#& ()?+, -+ %! ( #" $%! %#(%1

+ ')" : ."+@#4 ! # ("+A;3' ()"+%# ("+ 3+ 53%+

5 ! +(% %+&'% +>0%'" $% %#& ()"+%# B ='% #"+

! # 63% #% "5&)%+%+, C $ %#(%+ ')" &%+$'= #3

.'".) . '&% $%! 7 '%&"4 $)#&)+&  ! # $%0=#,

7"' ("+#);3)%+&%4 ."$%0"# ("+(!3)' 63% %! %#1

63%0 $% .'%2%'%+() # 23+()"+ ("''%(& 0%+&%

(3 +$" #"+ )+("'."' $ #  !  !;"')&0" D8CE,

F 63% %! D8CE %#.%(9A(" . ' ( $ !"( !)1

* ()?+ #% (%+&' %+ 3+ $%&%'0)+ $ . '&% $%!

7 '%&"4 #3# #"!3()"+%# +" #"+ $"0)+ $ # ."'

! # $%0=# B $"0)+ '=+  ! '%#&" $% ! # #"!3()"1

+%# $% !"# "&'"#  !;"')&0"#, G%+%' !0%+&%4 ! 

("+H%';%+() $%!  !;"')&0" 63% )+("'."' .'%1

2%'%+() # 5 # $ # %+ 0%& # %# ! 0)#0 63%

%! D8CE ;%+@')("4  3+63%  H%(%# %! ("+:3+&"

$% #"!3()"+%# .%'&%+%()%+&%  ! D8CE ;%+@')("

("+#);3% 3+ 0%:"' ("+H%';%+() ,

I%0"# ("+#)$%' $" ! 0@&')( 5)+ ') C JKLM

. ' ("0. ' ' ! # #"!3()"+%# $% 7 '%&" B H%' %!

'%+$)0)%+&" $% ! # H ') +&%# $% !"#  !;"')&0"#,

N"# ;'=A("# $% ! O);3' P #"+ Q5"/.!"&#R 5 # 1

$"# %+ ! 0@&')( C 63% ("0. ' +  !;"')&0"#

$"#  $"#4 ( !(3! +$" ! $"0)+ +() $% #3# '%#1

.%(&)H"# ("+:3+&"# $% #"!3()"+%# $%! 2'%+&% $%

7 '%&", C $ '%(&=+;3!" ("+&)%+% (3 &'" 5"/1

.!"&# '%.'%#%+& +$" ! $)#&')53()?+ $% H !"'%#

$% C . ' 3+ ()%'&" . ' $%  !;"')&0"# %+ ! #

(3 &'" )+#& +() # $% .'"5!%0 #, C $ ( : 63%

#% '%A%'  !  !;"')&0" A %+ ! # A! # B  !  !;"1

')&0" B %+ ! # ("!30+ # +"# $ 3+ )$% $%

! # #"!3()"+%# $% B (35)%'& # " $"0)+ $ # ."'

A (C(A,B)),

-+ ! O);3' P H%0"# (?0" %!  !;"')&0"

D8CE . ' S .?+ "5&)%+% 3+ +>0%'" 5 :" $%

#"!3()"+%# +" $"0)+ $ # %+ ("0. ' ()?+ ("+

!"# "&'"#  !;"')&0"#, N ' *?+ %# 63% %#&%  !;"1

')&0" %/. +$% ! 5>#63%$ %+ &"$ ! '%;)?+

$%! 2'%+&% $% 7 '%&"4 ("# 63% +" "(3''% ("+ ! #

"&' # H ') +&%#, -+ ;%+%' !4 . '%(% 63% %/)#&%

3+ !);%' 0%:"' ("+H%';%+() $%! D8CE #)+

 !"#$% &' (%)*$+, -+ )% ./0$!1% C $+2$+,+30%-*,

1*3 4*52)*0,6 7+ 1*.2%$%3 )%, 8%$!%30+, -+) %)"*9

$!0.* :;<7 2%$% )*, -!=+$+30+, +,1+3%$!*, #,%3-*

+) +3=*>#+ -+ ?+46

.'%2%'%+() # '%#.%(&"  ! D8CE 63% #9 ! # 3# ,

 ! "#$%&'()#$*(

-+ %#&%  '&9(3!" T%0"# %#&3$) $" (?0" )+("'1

."' ' .'%2%'%+() # $%! 3#3 ')" %+ %! %#. ()" $%

5>#63%$ "5:%&)H" . ' '%#"!H%' %! .'"5!%0 

UE8NV71KWP4 5 #=+$"+"# %+ %! ("+"()0)%+&"

$% ! .! +& )+$3#&') ! $% X)## +, Y+ .'".3%#1

& DZ8CZ  +&%')"' 5 # $ %+ %!  !;"')&0"

D8CE T #)$" %/&%+$)$ B 0%:"' $ 3# +$"

3+ %#63%0 $% .'%2%'%+() # T%'%$ $" $% ! ("1

03+)$ $ -DZ, -#&% %#63%0 ("+#)#&% %+ ! 

$%A+)()?+ $% 3+"# "5:%&)H"# . '  !( +* ' #?1

!" ! '%;)?+ $%! 2'%+&% $% 7 '%&" 63% &)%+% %!

%63)!)5')" $%#% $" %+&'% +>0%'" $% %#& ()"+%#

m B ='% A, I%0"# 3# $" &'%# )+#& +() # 5)"51

:%&)H" $%! .'"5!%0 8NV B 3+ )+#& +() '% !

.'"(%$%+&% $% ! .! +& )+$3#&') ! $% X)## + %+

-#. < . ' #%)# %#(%+ ')"# $)2%'%+&%# $% X)#1

# +, N  .!)( ()?+ $% %#&% %#63%0  H +* $"

$% .'%2%'%+() # 23% # &)#2 (&"')" B 63%  B3$?

 !  !;"')&0"  %+("+&' ' ("+:3+&"# $% #"!3()"1

+%# %A()%+&%# #?!" %+ ! *"+ $% 5>#63%$ %+

! 63% !"# :%2%# $% .! +& %#& 5 + )+&%'%# $"#,

7"#)5!%# !9+% # $% )+H%#&); ()?+ 23&3' # #"+[

\)] 2"'0 # 0=#  H +* $ # $% )+("'."' ' ("+"1

()0)%+&"  !"#$"# %+ %!  !;"')&0"4 B \))] 3#" $%

.'"(%$)0)%+&"# )+&%' (&)H"# $% )+("'."' ()?+

$% .'%2%'%+() # JK^M,

VII Congreso Español sobre Metaheurísticas, Algoritmos Evolutivos y Bioinspirados MAEB 2010   283



 !"#$%&'('%)*+,

 !"#"$% &'"'()"*% +"!()",-.'/. +%! ," 012

/.*!" 3)44"' 5 ., 6%#).!'% 74+"8%, " /!"9:4

*. ,%4 +!%5.(/%4 ;<= >?@A2??B??? CD;?EFFG2

HIFEH 5 D;?EFJF2JHGKLM 5  ?3EFFL2FGGEGN )'2

(,O5.'*% P%'*%4 Q7D7<R

-%.%"%)&'#,

SJT UR A(V%,,N  !"!#$%#& !#' ()*+)#$%#& ,- ./0

/)12"3 4%#)/ 56#'7 8'%9%,#:R ;V54)("2

W.!,"XN >.)*.,#.!XN JLLLR

SET YR Z"O/)4/" "'* YR ;.!.)!"N [U'/ ",X%!)/V-4

P%! " /)-. "'* 4+"(. (%'4/!")'.* "44.-#,5

,)'. #","'()'X +!%#,.-N\ 8+;,<)!# =,+;0

#!" ,- ><);!9%,#!" ?)/)!;$@N 9%,R JGGN ++R

EFJH]EFIEN EFFGR

SIT ^R 0V)("N =R 0%!*_'N AR D"-"4N YR Z"O/)42

/" [^O,/)2%#$.(/)9.N (%'4/!O(/)9. V.O!)4/)(4

P%! /V. JBI 9"!)"'/ %P /V. /)-. "'* 4+"(.

"44.-#,5 ,)'. #","'()'X +!%#,.-` U0= "'*

!"'*%- X!..*5 4."!(VN\ ?'P%!-"/)%' A().'2

(.4 C)' +!.44N EFJFMR

SaT 0R 6"!(b" ^"!/b'.cN =R 0%!*_'N "'* QR >.2

!!.!"N [U /"d%'%-5 "'* "' .-+)!)(",

"'",54)4 %P -O,/)+,. %#$.(/)9. "'/ (%,%'5

%+/)-)c"/)%' ",X%!)/V-4 P%! /V. #)2(!)/.!)"

 A;N\ 8+;,<)!# =,+;#!" ,- ><);!9%,#!"

?)/)!;$@N 9%,R JeFN ++R JJH]JaeN EFFGR

SKT ZR Z"!1' "'* ^R A(V".!.!N [U -O,/)%#$.(2

/)9. "'/ (%,%'5 454/.- P%! 9.V)(,. !%O/)'X

+!%#,.- f)/V /)-. f)'*%f4N\ )' 6A/9 B.(0

C8D B#9);#!9%,#!" E,#-);)#$)N ?''4#!O(g

C6.!-"'5MN Q.#!O"!5 EFFIN ++R LG]JFER

SHT ^R 0V)("N =R 0%!*_'N AR D"-"4N YR Z"O/)42

/"N "'* YR ;.!.)!"N [?'(%!+%!"/)'X +!.P.!.'2

(.4 /% " -O,/)2%#$.(/)9. "'/ ",X%!)/V- P%!

/)-. "'* 4+"(. "44.-#,5 ,)'. #","'()'XN\ )'

.#9 E,",#3 ><9%1%F!9%,# !#' (G!;1 B#9)0

""%&)#$)7 4HE( I6AJR A+!)'X.!N A.+/.-#.!

EFFeN ++R IIJ]IIeR

SGT hR D.#N [A%,9)'X X%", +!%X!"--)'X +!%2

#,.-4 O4)'X -O,/)2%#$.(/)9. X.'./)( ",X%2

!)/V-4N\ )' B888 E,#&;)// ,# 8K,"+9%,0

#!;3 E,1<+9!9%,# 5E8E LL:N i"4V)'X/%'

C@AUMN JLLLN ++R GG]eaR

SeT hR D.# "'* YR Z!"'g.N [?'/.X!"/)'X

O4.! +!.P.!.'(.4 )'/% .9%,O/)%'"!5 -O,/)2

%#$.(/)9. %+/)-)c"/)%'N\ )' M#,G")'&) B#0

$,;<,;!9%,# %# 8K,"+9%,#!;3 E,1<+9!9%,#N

jR Y)'N 7*R A+!)'X.!N EFFKN ++R aHJ]aGHR

SLT UR A(V%,, "'* 0R Z.(g.!N [A/"/.2%P2/V.2"!/

.d"(/ "'* V.O!)4/)( 4%,O/)%' +!%(.*O!.4 P%!

4)-+,. "44.-#,5 ,)'. #","'()'XN\ 8+;,<)!#

=,+;#!" ,- ><);!9%,#!" ?)/)!;$@N 9%,R JHeN

++R HHH]HLIN EFFHR

SJFT ^R D%!)X% "'* kR 6"-#"!*.,,"N [U'/ (%2

,%'5 454/.-` " (%%+.!"/)9. ,."!')'X "+2

+!%"(V /% /V. /!"9.,)'X 4",.4-"' +!%2

#,.-N\ B888 C;!#/!$9%,#/ ,# 8K,"+9%,#!;3

E,1<+9!9%,#N 9%,R JN '%R JN ++R KI]HHN JLLGR

SJJT WR 0V"'g%'X "'* jR jR >")-.4NN+"9%,20

O)$9%K) D)$%/%,# N!P%#& C@),;3 !#' N)90

@,',",&3R 3%!/V2>%,,"'*N JLeIR

SJET ^R 7V!X%//N [^O,/)(!)/.!)" %+/)-)c"/)%'R\

A+!)'X.!N EFFFN 9%,R aLJR

SJIT hR ^).//)'.'N H,#"%#)!; N+"9%,2O)$9%K)

><9%1%F!9%,#R h,Of.! U("*.-)( ;O#,)42

V.!4N JLLLR

SJaT AR ;V.,+4 "'* ^R h%g4","'N [U' )'/.!"(/)2

9. .9%,O/)%'"!5 -./"V.O!)4/)( P%! -O,/)%#2

$.(/)9. (%-#)'"/%!)", %+/)-)c"/)%'N\ N!0

#!&)1)#9 ($%)#$)N 9%,R aLN '%R JEN ++R

JGEH]JGIeN EFFIR

SJKT YR ^%,)'"N kR WR A"'/"'"N UR 6R

>.!'1'*.c2Db"cN 0R UR 0%.,,%N "'* <R 0"2

#",,.!%N [X2*%-)'"'(.` <.P.!.'(. +%)'/ #"2

4.* *%-)'"'(. P%! -O,/)%#$.(/)9. -./"V.O2

!)4/)(4N\ 8+;,<)!# =,+;#!" ,- ><);!9%,#!"

?)/)!;$@N EFFeR

SJHT 0R UR 0%.,,%N 6R ZR k"-%'/N "'* DR UR

W"' W.,*VO)c.'N 8K,"+9%,#!;3 ."&,;%9@1/

-,; (,"K%#& N+"9%0,2O)$9%K) Q;,2")1/ 56#'

)'%9%,#:R A+!)'X.!N EFFGR

SJGT 0R <%-.!%N R!#'2,,P >- E;%9%$!" B//+)/

B# S,!" Q;,&;!11%#&R ;.!X"-%' ;!.44N

JLLJR

284   VII Congreso Español sobre Metaheurísticas, Algoritmos Evolutivos y Bioinspirados MAEB 2010


