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Abstract  Although the genetic algorithm (GA) is one of prospective means for function optimization, it is
recognized that the traditional GA can not often obtain the global optimum. In this paper, I propose a GA
using large mutation rates (in some cases, it is controlled as a function of generation) and population-elitist
selection (GALME) to obtain the global optimum effectively and presents the results of computational ex-
periments, compared to the traditional GA. Within the range of the experiments, it is turned out that the
performance of GALME is remarkably superior to that of the traditional GA .
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begin
t=0;
initialize P();
evaluate structures in P(%);
while (termination condition not satisfied) do

begin
t=t+1;
select: P'(¢—1) from P(¢—1);
recombine structures in P'(£—1)
forming C();
evaluate structures in C(9);
selects P(?) from C(#) and P(¢—1);
end;
end;
Fig.1 Skeleton of the traditional GA
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begin
t=0;
initialize P(9);
evaluate structures in P(%);
while (termination condition not satisfied) do
begin
t=i+1;
calculate pm for £
select; P'(¢—1) from P(¢—1) by randomly
pairing all individuals;
apply mutation with p» and crossover to
each pair in P'(¢—1) forming C(9);
evaluate structures in C(2);
selects P(#) from C(#) and P(¢—1) according
to their fitness values;
end;
end;
Fig.2 Skeleton of GALME
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Table 1 Performance for function f8 (Number of convergence to global optimum
and average of function evaluation times)

Algorithm Computation condition Num.of | Aver.of func.
conv. eval. times

NE100, Mutation=Typel (p=0.08), GMAX=10000, Restart= 18 67466
No

GALME | A=100, Mutation=Type2 (pr=0.3, pns=0.01, =0.9995), 20 200180
GMAX=10000, Restart=No (ald)
N=100, Mutation=Type3 (po=0.15, p=0.06, pmin=0.01, 20 22315
$0.99088, =0.99985), GMAX=300, Restart=Yes @al)

Traditional | N=50, p=0.6, p==0.001, G=1.0, Scaling=No, Selection strat- 9 26066
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Table 2 Goldberg's order-3 deceptive problem
f000)=28 f(001)=26 {(010)=22 f(011)=0
£100)=14 £101)=0 f(110)=0 £(111)=30

GALME T3, -1 hBXWL—REEBOmE &
b, ERERBOFMESES A 7 1 DBEEOMEEED &R
HEMNST, COBE, FRERROEEINLVE
FAELEFIITNLOET/NHELLTS, 2THED
EMEITIEL=AS BEROFMBERA Z LD %<
rof=. 172, 3DBEEITH, BRERREZOD
[ERREEC ENE, £ TEORAEARFSIN
R OIHEEAS Y A 7 1 DFELD ©E <7207,

(00 GA DEHELML, De Jong /8T A—F1Z
ONT, FHRERBEDEDHEKREL LoD TH
2%, ¥4 FBENI—AREBOME LS. AR
Bk T & DN WEICT D EHRENTELS 78075, PA
B. Grefenstette D3 T A—F{HEFVHEE. ED
BEAAEAYE SN EENL, 7 MREEICDW T 13,
N —ZATEBICDOWTIL 0 TH o7
5.3 B

SR f6 DFTBRERN S KD Z ENDD.
GALME T3, BRERRI—EETHL0 B, T
TN T ORI T B HHNEREN RV, FERER
HONHIEEHDBERELL LS T, Wo<D R
g, FEEICADEKENZS5NDH PEROA
P RABE, BRERROEHEES L BIETX
=<, BoBET/hEL &N, BRY—MEEERN
zrlickn. X0RECLVEL, HOBRKEICE
BTES, G GA T, EORKENG 5N/=E
Bt 46% TH5,

B LR OB EREENS . RO ENDIN D,
GALME T3, 2SRRI RIC DN T ORI B
TR L0 L, —EETBAMMERENRY, TS
g5 LB B W TS ARRO K S 7 ERICE >
THEOBKEAEINIINDTHD ., THIOBRHET
TR RERERELS Lo T, KEMFRET>THD
F BTN STH D, GHN GA &HAT, 0
ThOBEES. EROMBERIIEL <P, R
8 GA Tid. 4—# 3 D8R LESSE < O3EEL <,

—104—



Table 3 Performance for tightly ordered deceptive function (Number of convergence to
global optimum and average of function evaluation times)

Algorithm Computation condition Num.of | Aver.of func.
conv. eval. times
GALME | N=50, Mutation=Typel (ps=0.095), GMAX=10000, Restart= | 20(all) 20895
No
Traditional | M=50, p=06, p»=0.003, G=1.0, Scaling=No, Selection strat- 20(all) 256207
GA egy=Elitist selection, GMAX=10000

Table 4 Performance for loosely ordered deceptive function (Number of convergence to
global optimum and average of function evaluation times)

Algorithm Computation condition Num.of | Aver.of func.
conv. eval. times
GALME N=50, Mutation=Typel (p~0.085), GMAX=10000, Restart= 20(all) 68642
No
Traditional | N=50, p=0.6, p»=0.0034, G=1.0, Scaling=No, Selection stra- 20(all) 168012
GA tegy=Elitist selection, GIMAX=10000
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