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There have been performed analyses for computational processes of Evolutional Computa-
tion (EA) by using various methods. We studied the evolutionary mechanism of (1+1) EA
by Markov chain model. In this report, we treat OneMax problem in (1+1) EA, and give the
explicit form of a Markov transition matrix. Next, we show the results of calculations for the
average first appearing time of optimal solution, and others.
. _ 90> OBA, Ht =t 4+ LICRWCHEIGE
L FLCHIs ML 25 = LIEARNDT
HEALHY T LY R A (BA) OFHEMERER & 51212, p(i—j)=0 i>j (1)
FRHEH O N EE TH H. AHE T (14+1)EA LB, RiIZi<jOHE, KEtIZBIToE Y b1
281} %5 OneMax B ZEY _LIF, Markov S O i OB r ENRE Y S0 ICERTDH LT 5.
iwE AOVTHZE L., 2079, (1+1)EA OneMax [ Bl 4+ 11ICBT 28y M1 ORI jIETH DN,
BIZ BT D Markov ERATHIOBIRIYRIE 2 KD 7z B ¢ IZBWTE Y P ODERL—i RO I B j—itr
WA, 5] ¢ BT CRAEM BT DR & ALy M LICERLATER LR, £72, MR
) ¢ OFEEEFR Lz, BOEOANE r DRKE LT L—j & i OF/Mi%E
] LB ENbMD.
2. H Ei) k
SEFOBRE | >DHT, FRERIC Lo TT pli =) =D KP T (1=Pa) =00 (2)
ST LBISE OB AT, KV BISE D FOTT 8 o = . N
WOHROB L LTRIRS NS (1+1)EA i {LoE i<j; s=j—i+r; k=min(l—ji);
FAL Ll ERRES (OBER 2 Y ML L, P AT
FERBE R % Py, LR KOG E L OneMax r s
B OMEISE (B MlPoey M1 0% L35, BBITREDZL L2 WGR, 2EROMRNL < j
(1+1)EA 1Z (6+1) BOIREIC L » Tk 5 = & DD p(i — j) DHEREZBF LI bOEZGIFIT X,
WTE D, AREILE Y MIHOE Y b 1 OKCER pli—i) = 1= pli = j) (3)
15, M tIZBIT Sy b1 OKE G, R t+ 112 i g>i L
BUDEY b 1OMKE j L5, RiEi pokiEj ~  EBREFEEIO 1) X (2) X @) XTERSN L.
BT DR p(i — ) RO L 5 ICRT. 2.1 RBERHRRER
ZZTROTE (I+1D)EA TN~ L2 7#ETH 5.
S —— WL~ L= 7T, BRI P A5 - Lic k
' Ea:ultj ofq_E;Jriginccring University of Miyazaki Y ’ ?ﬂ@ffiiﬁﬁ@ﬁ)ﬂjfﬁfé H#Fﬁﬁ%@%ﬁﬁ/ﬂlﬁ+%_fé
Graduate School of Engineering, University of Miyazaki ¥ 5.
(© 2012 Information Processing Society of Japan 1



IPSJ SIG Technical Report

p(l =0 |- pt—0)
pP= : :
p(0 — £) p(0 = 0)
ZDOBEBATHI P ZROLIITHELTHEZS.
R ¢ 1 (Tégfﬁgwﬁﬁﬁﬁ%%
q(t)=( qe(t), qe-1(t), Lqo(t) )

LEFRT D, ) Tt TE Yy N 1O

ThHHEREET. HBILEENS Zi:o ¢=1%

L0 < g <1 %W d. £, qt) ITEBTH P

EROWTRAUCEVRD D Z L3k 5.
q(t) = q(0) - P*

REPUIKRO L IICETZ ENHKRS.

Pt — I O >
= (I+Q+Q2++Qt71)R Qt
R ¢ I3V THID THROBMFS HIBL D =R T'(¢) 13
T(t) = qe(t) — qe(t — 1) (5)
LEFTILNTED. qt) &
q(t) = ( q(t), 4(t) )
LAEITHZ L THRAEES.
T(t)=g0)-Q~"-R
2.2 REFEHBEFROTY
W TS B 2R O T %

(4)

T=Y T(t)-t (6)
t=0

LEHTD. (6) REIHES DL
T=q0)-{I+2Q+3Q*+---} R

LD {(I+2Q+3Q°+ -} =(I-Q) " (I-Q)~*

LETZENTELY, N=(I-Q) ' L¥5L
T=g0)-N°-R

LB EBICREN #HVTKRO L HIckT &

MNTED.
R=N"'.¢
CHESLOETOMMN 1 THAHHERI b ThH 5.
ZHIT XY, B0 TRGEMEAS BT D RER O T 1%
T=g(0) N-¢
LRDDZEMTED.

3. WEFE

OneMax M Z FIZELY B, HEMICHID TR
RN MBS 2R 2T 5. By bEEZ L =20
L LSRR P, 2 (LS E TV E, P Chefif
DHBLT 2R 2R 72, GLEEZE X 7208 bR UFHE
% 10000 [F#E VIR L, BN EROYEZRDT-.
VIR EBIIE Y b 1 O D EE 1/2 L Lz, vk
Markov HEHEER & 23R TI, FIHTIREE ¢(0) &
SR 1/2 O 2 EAATTHERR L=

(© 2012 Information Processing Society of Japan

Vol.2012-MPS-91 No.41
Vo0l.2012-BIO-32 No.41

5

—— ONEMAX
4504--] ==x==Markov
'

GENERATION
//X

0 0.05 0.1 0.15 0.2 0.25

1 The average time that the optimal solution appears
for the first time, with £ = 20.
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2 The probability that the optimal solution appears for
the first time at time t, with £ = 20 and P,,, = 1/¢.
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