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Abstract

Across from the artificial intelligence to computational intelligence in
computer science is the history of the development of a major change. A genetic
algorithm and neural network as the core of computational intelligence theory
has been developed by leaps and bounds. The past decade, a variety of new
evolutionary algorithms have been proposed. These algorithms have nothing to
do with the problem, common good, fast convergence, easy to jump out of local

optimum, etc., so in many areas has been widely used.

Evolutionary algorithm is a highly computational complexity of the
intelligent algorithm. When the solving problem more complicated, the
calculation of the required time complexity is also relatively high, at the
same time, as the solution set of the large and local optimization problem,
in which the exact solutions of selected spent more complicated process.
Therefore, we hope to have an algorithm can effectively reduce the time
complexity of the strategy to reduce the computation time of evolutionary

algorithms.

There are a large number of evolutionary algorithm model, they will find
a number of common law, for example, there are advantages and disadvantages
of a group of candidate solutions of varying degrees, after repeated rounds
of an iterative calculation, each round of the new candidate solution
generated the overall accuracy of better than the last round, and there is
a certain degree of correlation. Generated by each round of iteration the best
solution among the candidates there is a certain degree of correlation. These
algorithms can then study the common law, and optimize these laws, we will

be able to model computational intelligence algorithm for calculating the time

IX



and overall performance will be improved.

This article describes some of the current mainstream model of
evolutionary algorithms, and to take stock of their common law, based on the
analysis of a solution set to predict the evolution of the law of the solution
set of the new thinking of the algorithm, known as the Additional statistics
- prediction algorithm. It can guess the smart range of optimal solution, skip
the evolutionary algorithm in the calculation of fitness function. This method
can be adopted for the solution set of an analysis of the evolution of the
law in order to induce a new generation heuristic solution set of the optimal
solution in the framework of the possible. The computation time are reduced.

As follows:

(1)Of evolutionary algorithm’s basic theory, thought and mainstream
algorithm summarized in detail. Discuss the history of the development of
evolutionary algorithms, application areas and development trends, with an
emphasis on the algorithm in this paper required by the evolutionary algorithm

used in the common pattern.

(2) This article discusses the Additional Statistic Prediction Algorithms.
The algorithm first analyzes the sources and principles of implementation,
and then their counterparts on the basic idea and algorithm of the
implementation process, and followed by an analysis of the algorithm is

suitable for a number of evolutionary algorithm models.

(3)Research some evolutionary algorithm model with the ‘Additional
Statistic Prediction Algorithms. Combination the several of today s
mainstream evolutionary algorithm, Such as GA, PSO and EDA. Additional

Statistic Prediction Algorithm listed embedded position and the additional
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effects, to clarify the algorithm and the feasibility of the universal.

(4) Additional Statistic Prediction Algorithms for optimization of
evolutionary algorithms to solve issues such as comparative experiment. These
experiments include optimization problem solving, etc., compared to these
types of evolutionary algorithms combined with additional statistical
prediction algorithm in the computation time and performance improvements to

the effectiveness of this algorithm.

Keywords: Additional Statistic Prediction Algorithms; Evolutionary

Algorithm; Computational Intelligence; Computational Complexity
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3) MAPR 2 MMRERVGEIE, EHETRIR 2, BREBINREBEL
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B IRTESR E X, HEIMELERHEN .
BAHAE —FERIIH M EFBCEERERE, ENHRE LRREA:
BRBEFEBATE —REXN—FR—EHFIE.
BRAT RN TR —REFBR—EERMRT .
BRAOMGETERERB LT —RFER, HELTH LiER®, md—
RIVEESMERRIERE.
BRARHEEAEE — KR E— R R E—i EoR R .
BRENREARELEEIBE -~ RXX—RF— R HELR.
BRBEREFAEATE - KX X—FR—EFLE.
BRERNBEAEFEUEEERATE - R —REF—EEIH.
BRATSEERERRT UBESEHSLE R RO HER.
BRERGABF R HERHATRE - REX—RR—EENR, .
BRKAREFREI AL — R —E#IE.
BEAR L3R =20 BR % K HUE BB SL A, R AR RATREH B — R kAR
W ER=APREER, RALTRIT —BREFAHEE RO T EE.
RRRAIFIREENEA B RAVEFHRETFEE, Firai/LiS i SR T L
R, REERBMWH T -REAMOTERIE FWALREFRLER.

3.2 ftm&it-MAMEZRNERE SRR

AT LR B REEEE, RIVRAEZRBEINNEHERE, ROMR
FHRBRBARMITEL — BREREEFRERBINBERAMERLRE
B MEREFERBRERSMR, BERRFTERRZMTRLIRIEIR A 74 4R
RIOTBES, TRENZIBREE—ANRTS], Bl a7 H i 8 5k 8
T —RIEARE W R AT 2 HIREE

XERE PR HERN B, —RGTE, BRI HREFF=ERRR
R PRI R, RERBRTSH LS AREN T —ATHEE. H—FHRFN
&, WA PIKER =L N BRE RN R UER, RERBHFENFRREANT
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FERFER AR

— 4RI REfR AR

T RGHET R, EREITRRERTHARRUER, BIREBEFRE
2% . FrEMIRET R B ER—HESI MNIRERE. HXBRERE—E
RALRSBRBWENERY, HZREANEAEEERNRERERTEHEBRE,
T A ST B R (R v I 5 A 4 T

DR bk SRATT AT DAt — o B PR A B b 4 ot - B 87 (Additional Statistic-
Prediction Algorithms, ASPA) WITHEZAEBEDGE KK, LHUBEHITETR
B, Gt —RAENBUEER, EREMEIMT P RRLRE, FRIE TR
I EE T E .

XANEEMERBRRBRFHEL (Particle Swarm Optimization , PSO)
54kt 8k (Estimation of Distribution Algorithms, EDA).

PSO Hik, WARBRMRMIHERAMLRREZELEN—KF R, PSO KEMER
REE R FXEREMBERER, MEENSEESREN 2 RBMMBH LT
IR R, Hik, BEEREREMBNEHTE, RTURAREE LREH
ERTERE.

PSO BikiET K BH TR KBRS R BB IEE I L PERTF B, XF
ST RRLEN IR MR ER AT 2 EFERR. RNFEFEEM
5 RS A R B AR AR I S R AR GE vt o007, ATIXE T — IR 2 BB R AT AE
IO EAE T . T EDA H@id ot R e ik S AR B T ¥, WFEMG T BB
ARG MEIMRE, B EDA Byvk@n — MERE R R IEMET K2
A, RG] F BB WA M B8 — MR B R, RIGXH
MR REHURAE = LB BE X P B BR R AR U LA th K ok 22 = B AR A ) BT
B

BARAH IR BB AGT PSO fI EDA, (BFIFEABFARMAR. PS04
K, BRIETREIR 24 BT R AR 204 B AR P NS M3 . B PSO SVEH M TR
WREEEMT —RET T ESSAN THREERE, TAM M- EEL S
BT AT B AR e TR AR N RS, T —RBMRTRNEFEESIE
g.
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A EDA #HtL, BNEERSEFRBEH LR LRI EAREIAIEIR. (2 EDA
HEEFRR—REAN ENMRRECENREBMENf. B—IKOBEEE, Tk
gt - Tl HEN R EFE L RBERN — B EENEERLES, BERNZ)
SRR EBE. BNMEEMSHETESH AT —RMA, BEESHHRAFREE
83+ EDA Bt (5.

3.3 fngit-mM B LR

I 3. 1 B AR, RATATUT B EEER T UR#R D TE= NP R:

D) HHEREEENERARERENER, EIVER—EVHRRE.

2) £ FE LR B SOV A A BRSO OR , BRI & TP AR AR 1E A T — e MR

3) BREUNHRY G HARERE, EPR 2 EROBEE LT RHREIR.

X, BAVESRITETRER 3R, AXEIRNKS it EE R RAR
RS AAEMEBNES, ER—ATREE, WARRERETESERS. X
B EE B R BAVE MBI I TP S

BEANSE - T R BB R AT B R AR A RAOAR, S HTET LRI
FAEBRENRALES, ERENRUIREE—ANRFS, B85 HixHn [R5
RIEWT T —REAE WL A RBE. B TIEPR.

D AR—ANREFS, xRN ERRRFEENRE

2) EWHEBERBHTRAN, CXRRBENNERLERE HEFT)

3) EWHHEBRBEARETKE, ST 800 faE

4) HRPR 3 FrERNEHMBMMRE, DIESHHTEER—RIRIEBE

REMXRABETSRS, A ARNTERETHN? BHREEEHH
SR, REREMR, PEFREAFRYKMER.

AT RZMWRIFLE 3, WATTEM TS,

HAECRC LR B T MR 7 AT i R ge vt -1

3.3. 1 E AT/ H

SRR MG - T (RSP ITEs). ISR BB AR AR A AR N,
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FrERFEW AR

KREMOTENRFHE, RN EERSH, BRRRLEE, THRUEZLE
EANMRSEERK, BRNERTHAESE.

fa] B HI TR BRI A H P AR T -

D EHHEBBEAETRE, BRAEFFIKE—5EM.

2) ¥ BFFIK BB U HERER RS BIARIRMES M EER
JURTEIRHESME . XA BERRATER I T — M 7] BRI

3.3. 2 LM T T 3%

BRI G- T (S A A TR ). BRI B SR A A 1 R
KPR —EBUE AN, KETMTENBERE, RMTEERNFHER
ERBREESTEEEENFEMN. ZRELERE IR T-TUFHZ.

&) AR 2R A HE S B A W T -

1) EEBRER m K5, AWE— TR IR R B2 &R AR LA B BIAUE
FBATRUEN 1/me BE_ATEABUES 2/m-HIKEH, BIEF—ITHEMRFAN
BUEMTREE R .

2) KB RE—F R E R LAUE.

3) AHNRMKEEMERURBRBME, FRMBANELN T —RATATHER
-

SIS RRE L PR RS, BRIERTFMESHBRRNNE,
T RN S HBMILE, METHEREBREEME D, BT ETRM
P —L, RN HRRBANERAN, RETERREF AR RS a e
R,

3.3.3 HMM 7 28

F=MEETRE RERER LT (Hidden Markov Model . HMM Tl 28D .
BERRENBUIEREE B ID/RERIE, FHCOERKISEERNERMIR,
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KA HVM AT VI 45, AT SRR = 2 <2 R R A5 P 51 B KA

B D SRBFRAS R G 33 24 BT, 702 Bl 24 AT ERA B F —BUE IR 1B
REBMER CXARAETURIN B E . EDA HERE AN, PSO Hik S
BB HOENEE). EHFAGSRIIAR, —ARFTREN (BEH) REBL
FF3l, B—AREURTREGRELE T LLTH—H— CRE—X—, EEHT
HHBLHEA) PAENTTRENF SIS, FIH SO AR LR, X
St M AT YIS, MTTIREGE L SRUFFI RS TR R . K IR TR
B RIHER R, K BETRRFFIEN RAMRE, BRI DML “BE” B
HHREZWFT, HFEEE.

I AR R T T 38 (0 B A Bk B R A F

D EWHEEER n K5, #0EASH0EENELE AR —MRAEHRE
.

2) HIRRALHIEEMETME, K Viterbi RS ETMERAN—%&
AR

3) BRABANSE—TER, KB LBRALURE R BB AT AIRE.

B I AR B KA RV 28 A 9 307 R IS 25 B AR RO AT RS, Tt KHOBRERE
R/MOBKER A L R R DL MLGEIE, B— MBS - Tk, X
A FEMRE R TR R E R, HEERK.

R T Viterbi iR —HFHBHBMYME [RTES RBRBRENL
B IEREA RS MR AR, MBS A Rt % A I R B B
B AL B B BIRTE 5 RIS BB 2.

HEMRORBETF AMULERNEHMRBREN LR, TRLEEHEAN
RS, BH—A “BADUR” MR, BEFFIRE —FANRE, ERMSIREE
PR32 th TE 58 O AR S o

Viterbi k%A S BRI T -

D REREEHER MR, HE—MOA I THRAN Z .

2) NDIBFHRE—MEMSBIFT, K SRR THRATIRE, HTH
FARA. REBIT R EIFFILERE,
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FERERTEMR

3 FIr AR ERFORE, IRERREFRIRE.

3.3.4 EDA Fi =8

SEUUFH AT EDA (G vh-Tll (EDA Fill8). i FAHEM R ERESGRE
—#B4rK 8 EDA, PRIILER] EDA f 2k s R4 vH- Tl gt B 3 IR A 2 . EDA kil
— AR AR B RMRE R EZ RN A0, RG22 F BB R T A S —
P HEREI TR ER, REXHRERIBETURAE LB R . XM BB R R
AT ATR 6 R 2 R R R A B

EDA T8 S AR T7 A0 HWM T 28 Z AR K, (BEARERRAULT HWM T 2% &
BRI T

D EHEREER m K, BARRREEAFE-NRAGBET, MNixMA
BAMmmhT.

2) BELPHETERRNBEET —ROTHEEE.

9 b EDA U8 4 L HSE R HMM B BRI —FEMER, BRG R EHE
FABREMERENEER. XMEET HM FU 2R BB A %, 0 EDA B4y
AT RRHRERNER. IAFAKLZ, EDAARFEBRLRELHIERE, TRAT
R EZRERMM AT, XNIRBINBHN M AR RALRBERZ—H
§, BRI RBARFREAIE, ZUHEKKREAIAT e M BE. EDA
HiZGTHE, WEHE, MBS,

3.3.5 RS HTEA

it ERSE 3 (BIFES) ERKRINE, VR —FETHIEE TR
KI—FREB, TRRFETHEERTNE, ERKTTEEELLHFIRRHERN. B
BhIE ARYE P e SR A — A IES AR E X EREBE—ERNEE
W HE R RE N R A, R B A SRR IR ERERTEARE, T
SCFR I B B 8 AEUE N H T
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EFESHHFMI G o MU, WATBGT fIH A RATIH tRBRAR B
e |

IR B AR PR R AR S0 T A5 A5 H BEA B5 BAA I T »

D RENESRERNARE, KEXBHRERKL S o

2) LAERENREMR, EHESIFMIEN BRE—FIINME. 25
BIE I AL R ECNOUERE, B AR FEH L.

.4 it BAER i A MG i-Fm E %

HMNEELE 3.1 Wik aX LT R, JUHZ GAL PSO 1 EDA X =7}
BT HAER, 98 EWTRRMEARHLE. SRR — R R
BHA—REX—RR—EBHEIRE, BNSF—HEIMEMA SR W78
WHFE RS —RATRHRATERATE —REE RN —BRRRLE. S0
HHES—RERFMETH—KFER, Haegvtd Lisitg.

HRABRATAT AR EAR LRI T, #ATLUER T L2 R RMHE R
6, 235 TREFRE, REB2T —AhRIEDEFHERKREFS.. REFEL
EFTRES W LR TN AR A4 T — R TR P AR B BEEVE, P RIIRE
BIMAZR R ER, FAABTH RIS RE, NS E5HRNEERECHEN
REMFE—EHATRMSIK . TOBINGE - TSI A 5 FF A0S N BE A7 o

3.5 FF /G

EX—EER, BAITRA T LRI, NETXMINE, WS Hmmg
TR R, TR, WidRZEENRARE, HEARRT REFHHR
A SAEMATRMES . HMM T 2%. EDA TR 3% VUAR B T BB B P BR. A&
RBHESDABATE. RN ZEE MBI NERAE RS EX,

TH—EHFARBREELHEE. PSOHIK, EDA BES S TG H-HlEEZ
JG, ER—ERMALEEN, XNiHENEATEE, URERMKE,
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3P ) e 2047287

FNE MmgEit-RNEESREREES

4.1 MR SRR

PG ER EEARE =, BISREME. HEMTdl. HrhRBma 2t
BRI RZ—. AXBRGE=ADRBIFRRRE, R g%
H B S50 B A

X =ANARK A G125 A AN B2 R ARAL 9 . J5 TR 2 B A AR AL B R
#E PSO 53 BrvE EDA S 5 R MY In e vk - Tl ity gt A5 300 . SR A B In e v Tl i
PSO 87k SRAIM hngevt-Fdl iy EDA Lk Mxt . BEENHRESHE LR,

A FMEE ABEAEIA K MA600V, CPU hXE% E2140, K7 1G.

WARB RN KBS H IR, J5— MR R EC T #

5K F9 MR B K Shifted Rastrigin’ s Function,

ARXWTF:

F(x)= :%_‘(:I2 -10cos(27z)+10)+ f _bias,, z=X~0. X=[x,.%,,...Xp]

D: dime;slions

0=[0,,0,....0,] : the shifted global optimum

(E]5) Shifted Rastrigin’ s Function

PR %L FO B x BN (-5, 5], HX 40 4. HREAFMRBE f_bias) &b 1%
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/M AU F9 BUE A-390,
F9 MR —ANHERA 5 KRR, TibR GAER PSO 5% EDA, kit 40 é&ﬂﬁﬁf

2 B ARAR FTIE R v SR B] 2 0T B R AN

K24 F12 IR B SH Schwefel’ s Problem, ARWF:

D
Fy(x)=D (A, -B,(x))’ +f _bias,;,.x =[x,. %,.....X ]
i=1

D D
A, =Y (a;sina; +b;cosa;) . B,(x) = (a;sinx, +b;cosx,) . for i=1....D
= =

D: dimensions
A, B are two D*D matrix, a, b, are integer random numbers in the range [-100.100]

a=[a.a,.....ap].a, are random numbers in the range [-7. 7].

4
x10

gy T o -
2\'_?‘:‘—\%-_; e (_,.«{, 4
a Pt e £

T 2

(E6) Schwefel’ s Problem

TR R EL F12 U R 3 k. BUEA -7, =], BEIF MEBR a1, a2,

a3 kb, HR/ME AR F12 BUE R-460.
F12 MR — M E B E MR, 3 BEF 10000 fLAIEHE, FRAE GA KR

ZF 1| MBI K4 12 %, PSOZ4 7 £, EDABZ T #,

A2 F50 R BB 50 ERMLE, ARXWTF:
F(x)=% (Xi-bi) (i=1..50). X bi HwBEE. X=[-10, 10].
IR KB FS0 b 50 k¥, BUEM(-10, 10], REITMRBEE bi &b, R/D
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FrREREB AR

{4 A F1 BUE R 0.
F12 @R — M EILBRE MRS, #7 GA RHIRENT 0. 1 HERMREHRTE
IHiE K2y 31 5, PSO £y 24 ¥, EDA £ 22 #.

FUAA I Ay -

SHE A EHRE, SN ARERAEEE. W R PEg-Hu K
BAEE . WM MA G- TR BB JE. B MM ZEvh- TR B Sk B
i EDA S +H-TRI M B AL Bk . & BIB1T 1038, e RBMMEOTUERE R, FHimuixttt
¥

Xt PSO EvAk UL, &ANHERF G FAFRAE PSO ik, BN 8- PRS- Hll
PSO H k. MINStE AL - Tl B PSO BBvE. B hn HMM Zevh-Fill i PSO &k, B
i EDA ZEvH-Fii i PSO Bk, & HIBAT 1038, XK BMMAEBEREM, FHmEAXF
.

%t EDA BVER UL, AN BURF B F ARdE EDA ik, B infei 30 40 - Tl i
EDA k. B NSkt inAX et TR 9 EDA 53k Bifhn HMM Zoit TRl & EDA 553, B
0 EDA 4iit T A EDA ik, % HIBIT 1038, WRERMEBEEL, HimUstt
5H7 .

4.2 ftmagit-mAMEE SR HZS

5t o R A B F.

FEF9 BB, XEUT 40 4. BHLARBCH 30 K.
ARG B FO1G. . CPP Yy bRufidt f& By K F9 .

F92G. CPP A Bt f8] 8P ¥ 8 v Tl iyt & B3 K F9 1) &
F93G. CPP g Bt hn 22 ¥ DA Ze vt - TRl ) A% S K P9 1) |
FO4G. CPP 43 Fff im HMM ZEvt—Todl iy a8t 4 B 1K FO 8] &
F95G. CPP 3 ff{in EDA St vt-Tildl i) i %K F9 (6]
ZH&BET 1085, HEHEERNT:
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BFHS B2 BUE (10 K | BruEE B | B ZMT% | 3 & 8 A

F1) R F2 RS | IR PR AR | (10 IR3F3%)

(10 R¥F3) | (10 IRF1)
FRAEB £ E | F91G..CPP | 390. 00 0 15.6 o] ZR%
i
B P E M | F92G.CPP | 390. 00 0 14.2 Al g
4 it -
b
£ 1 n AL B | F93G. CPP 390.0 0 13.3 0] ZH&
4 o - i
W
HMM B B4k | F94G. CPP 390. 0 0 13.9 n] Z8g
=T
EDA B N4t | F95G. CPP 390. 0 0 13.6 0] 2
TH-F
(FRLD) {#RASPAB £ IE SRR H
fiShifted Rastrigin’ s Functionf%{E X+
H st R A E F12.

FEF12 @, XHUT 3 4. #AREN 10000 1.
JFACESE B F121G. . CPP A inrEr e ik K FO 5

F1226. CPP J4 Bf¥ hn ] - 2y 42 v - Tl ) i@ A% VLK F12 1)
F1236. CPP 24 Bt it bR e vt - T i) i i SVE K F12 9@
F124G. CPP A Bf im HMM 45 v T30 ) 38 4% 1% K F12 ()&
F125G. CPP 4 Bft i EDA St v+ TR i) 38 % S5k 5k F12 [a) @

A% BETI0EE, HEHEERWT:

BRwS BREFE | BE Q0 R | BEEEE | REDTY (3 H B

1) PR f2 8 | MR %0 | (10 IRF3%)
(10 &F) | (10 FH)

FRAE IR AE 2 | F1216..CPP | -458.2 0 4275 12

%

{Ai B SE 3 Bt | F122G.CPP | -459. 8 90% 3250 12

n 4 -

bl

e BB | F123G.CPP | -459.7 85% 3125 12

n 4t -

bl
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PPN 2T A8

HMM B % | F1246. CPP | ~459. 6 80% 3150 12
-
EDA B hn%k | F1256.CPP | -459. 4 70% 3100 12
-l
(R2) FRASPARE B L SR fE E ik
f#Schwefel’ s ProblemfI3 R xR
FE=xF i 2T A F50.
ZEFI12 |EH, XET 50 4. #8800 50000 4L.
ARG EE B F501G. . CPP AdruEsfE %K F9 ja) .
F502G. CPP 2 B i {87 8.5 35 48 4 - TR B0 38 A5 B 15K F50 ) 7
F503G. CPP 2 B Ik f A 48 - F i 9 38 A5 B3k F50 1) &8
F504G. CPP 4t i HMM 4 v Tl fryagt 4% 833K F50 ja) &3
F505G. CPP 7t i EDA 4t vH—Tiuil i 38 £ S5k F50 ja) &
Z3&BEBITI08E, HEELERWT.:
BFmS ERrFERK M (0 K| BbrlEEE | RENTS | 3 & & [
F35) B iRALRRE | MR % | (10 IRF35)
(10 KF3y) | (10 IRF3)
FrUEB AL | F501G..CPP | 1.230 0 45000 30
®
fRi B ¥ B | F502G. CPP | 0. 296 76% 30000 30
n 4 - TR
¥l
2% v N AL B | F503G. CPP | 0. 305 75% 27500 30
g -
b
HMM B4k | F504G.CPP | 0. 254 80% 27500 30
-
EDA Mt fn#t | F505G.CPP | 0.278 7% 27500 30
-

(3% 3) M ASPA B HIE Bir R R HIE

4.3 Mingit-mAEES PSO FEHZEES

B SEX L 2 RA A B FO.
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FEFY B, XELT 40 4. #ALARECR 30 fR.
JRACHSEE B FO1P. . CPP JhRHE PSO B LK F9 ).
F92P. CPP 4 Ffé n 8] 2 S ¥ Ge vt - Tl i PSO %3k FO )
F93P. CPP A Bt inZi 4 i 45 vt - Tl ¥ PSO ik F9 ] &
F94P. CPP [t m HMM S +-FU i PSO HvE3K F9 fi) B
FO5PCPP 4 Bff in EDA 4t vt~ Fill ) PSO Hi5K F9 1) &
ZUEXBEIT 108G, HERERNT:

BERrHRS BRFLZK BAE (10 K | BbrHEHE | RENT% |t B & (6]

SF-34) IR LR | BT SRR B | (10 RF3)

(10 IFH) | (10 IKF35)
¥r¥E PSO & | FOIP..CPP | 381.2 0 0 o] ZB%
A
Taj B SF ¥y M | F92P. CPP 374.7 0 0 0] Z 8%
4+ - T
b
2 ¥ hn AL | FO3P. CPP 375.9 0 0 ] ZH%
&+ -
b1l
HMM Fff in 4t | F94P. CPP 384. 1 33% 0 ] 2%
T
EDA Fft hn4t | F95PCPP 382.4 14% 0 u] 2B
-
(F 4) fFH ASPA-PSO &1 5HrHE PSO &k
fi# Shifted Rastrigin’ s Function fIBUR B
HWRsT i 2R A F F12,

EFI2 B, XET 34. #HRECH 10000 48,
RS EE B F121P. CPP Jh#x#E PSO H:3K F12 ).

F122P. CPP Ay Bff i fa B39 48 v Ul A9 PSO B¥E3K F12 [ i
F123P. CPP 24 Bt £ M AR St vt Tl 7 PSO i3k F12 ) &8
F124P. CPP J4 Fff im HMM &t ot~ T5ll (%) PSO B¥ESK F12 8]
F125P. CPP 2 M4 im EDA Zeit—TFsll i) PSO H LK F12 (6]
L3 % BET108E, HEHERNT.
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FRREREE R

BRrwS BRAHK BE (10 K| BFrEEE | REDTFS | i & B [

F3) FriRALFE R | MR A A %) (10 IR
(10 IR | (10 IRFH)

¥RYE PSO & | F121P..CPP | -458.9 0 4500 7

%

fRi B SE X | F122P. CPP | -459. 8 82% 7000 7

N4 i -

My

2% 1 AL M | F123PCPP -459.5 54% 3125 7

hn 4 - |

bl

HMM Bff 04k | F124P.CPP | -459. 6 74% 3150 7

=T

EDA Fff hn%k | F125PCPP | -459.4 46% 3100 7

T

(£ 5) 1A ASPA-PSO &= 5 F5Hk PSO B 1%
fi# Schwefel’ s Problem HIA{EEXT R

F =0 AR AR B F50,

1EF12 B, XEUT 50 4., #ELAE:H 50000 4%,
JRACHSEE B F501G. . CPP Ry x#E PSO H K F9 1) .

F502P. CPP J4y Bf fin fa] 8- $4 55 v — T i) 18 4% SRVE K F50 [a) &
F503P. CPP A B A& #E A S5 v - Foull i) 88 4% vk K F50 ) &8t
F504P. CPP Ay Bft hm HMM 45 v T ) 4 59K F50 ) B
F505P. CPP A Ff i EDA St vl )38 £ 5K F50 7] 8%
24 & BET 108G, HEHEERWT:

BFRS |BFEK  |[BUE (0 R | EREE | RENTY |3 & B [E

1) iR FEE | MFE RS | (10 KF5)
(10 KF3) | (10 IRFE)

Fr¥E PSO & | F501P..CPP | 0.975 0 47500 24

%

T8 B SE Y B | F502P. CPP | 0. 426 48% 42500 24

4 -

o]
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28 ¥E AL | F503P. CPP | 0. 425 48% 45000 24
R 4 it -
bl
HMM B bn 4k | F504PCPP 0.474 42% 37500 24
T
EDA Fff 4t | F505PCPP 0. 808 18% 45000 24
T .
(3 6) {#F ASPA-PSO B3 5454k PSO B 1=
fi# 50 B ARAL 19 B AR SR X R

4.4 WMGIH-MNEES EDA BEEgES

ST R A F FI.

FEF9 e, XEUT 40 4. #EAAEH 30 K.

JFAREBEE R FOLE. . CPP i AR#E EDA ByksK F9 ja) i,

FO2E. CPP A Bff i i B8 S35 G v+~ T ) EDA 333K F9 ) &

F93E. CPP A itk o4 inA G+t -Fill &) EDA K F9 ) F

FO4E. CPP Jy ffhn HMM 4t - T3l 9 EDA 533K F9 1] &

F95E. CPP Ay Ff} m EDA S vt~ ) EDA 33k F9 o] &5

Z3&£aET 108G, HEEERWT:
BFRS B2 B8 (10 R | BARWEE S | READTY | i & W 18

) FriR AL #2 BE | PR 3R A% | (10 IRF3)
(10 EHD) | (10 RFH)

FrvE EDA & | F9LE. CPP 390. 0 0 15.4 ] ZH%
%
8] 28 - 3§ | FO2ECPP 390.0 0 15.3 o] Z 8%
m 4 it -
]
£ ¥ I AF | FO3E. CPP 390. 0 0 15.3 ] 2
4 i - i .
1]
HMM Fff fm &k | F94E. CPP 390. 0 0 15.7 ] ZHg
- ‘
EDA F¢in4k | FOSE. CPP 390. 0 0 15.5 7] 2R
-

(& 7) {3 ASPA-EDA H 1: 554k EDA B 1%
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T REFM 203

FEFL2 AR, XIT 3 4. #HWAREH 10000 .

## Shifted Rastrigin’ s Function fY35( A M
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