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MERNERIE, BE A6 - BEN2RBK
ERHATLRER. A THIBEERBHABER
AAEMEB AT ABTEERESEPHTR
R E XMl . RO E Ba$
KHNEFEME. BRAFEMATABREES
MeFEHKA MR, BARAABRKEMATES
BERCA R A LI M.

HMEFATAEZVHER B RGERHN
Y ERHMEERSRBHARR  EEZH
BAEED(SAMBEIALBBARET,
AF-CAHEBITMPATAMBERELREESD
BBV ITT ENLR IR RIETEREER
BIZEEYE, BEE TR ETRER, B 55 B R
2R T () 3 I0HR ) R AL . X3
R BB L FEEREN, E5RAKEE
FMBREEETELH LR 6(ming,,8) ™ (ming,
EREINTRAOBRMME) RAFIEATAER
LG & Bl b 2 4 R, 48 RGBS .

B B4 # S AL B e A BR e %o 42 £ 8 i A
BIEEE L AF - CA His¥ T B LN ERITH
MATANERFEZAKRLSE, XK RHE
HEBRERN#AEEFR, EZEE S
it 8. % ¥ & & (Phenotype ) i fk 01 5 (X &
( Genotype ) Bt 1L 5 43 45 A M 1 AE 38 1 58 47 3th {2 4t
B =g,

2.2 EEmigit
22,1 HHEEAFELEERGELRAEL

FMESEFEAATA X HEXH (x5,
Ae) N E v BV TRHBESE, = HA
THERFEME, ANATENEK, e AT
BB E T .

FRZSRIEXAB=(E,N),HP ERTE
AL EHR, N RRHE L AR, RIER R EPE
DI %, T 4L 53R E %0 84 46 9 70 B R BT
30% BRI (A U B AR L Bk ). 3t
FER i AHEAEIRN, = (NX,,NS,), NX F NS,
NEREVPEFERBABH LS RKOGEE,
NX,=(I,, L, U)K I =[l,u] ={xll,<x<
uw,seR}, L o HHRER WE/MEMEKX
ff,L; =min(f(x,) ), U, =max(f(x,)), f(x,) B
8 i B N{E,NS, =(0,min ([,)/t),i=1,-,n.
n REBRMME RATAERFEEANETE
RHUWE.
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WM 2. MR AT A X BOR BT R ke R
R LB E B —PMBRKHEK A E
HEBGSRKEBEH:

A=A +N(0,1) -max( A =Il,lu=-A1) (1)
Hep,Lu SHIREK NS 9 LRATR.

WRAT.A X RWERR " BN ERT

EffRE—4 BAXMEREFRH:

A= fil(x’j"xj.)z (2)

Ko ,n RERMEE.

FigR «°  FEREERE (2" ) RBEH L
K A% EPRER.

)HEATAX 2RBHANTM: 4 p=
exp( - 1/T) , 10 N(0,1) <p, KB 3077 7 B b
LB BN, X B m B BB J5 i, B R & E 5
MESLRMIRE PEE—~NTEx, A2 B2 1
FEENR X N7 1.

G)2REEX -ACKKBHLK AMFTE .
#HIT—K 2 FRBEK.

2, =x,+A e, i=1,,n (3)
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(DMEBRWER: QMR EZRAFZMAE
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B R BB LA THERRE, b B MRAL
BHOEYER ARTR0TY .

x]“" = minx; + §( Zr‘. -6) " (4)
R :ming, BRF I RALIAE i M ERMEK
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a = a0, 41070 x | (uy - 1) xN(0,1) | 2, >1(5)
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A=A =107 xN(0,1) x 1A* =A1  (6)
Kb A HE REFRELK.
2.3 AF - CA M % H#iR
AF - CA WOh IR T :
fm=1;/m HERKK
Iniration (PC(Nc,Np))'s / ¥ 4R AL B 1k 2 (H]
Iniration(B') ; / ¥ MR AL A5 & 2= 1]
NEeRER BRAT GEKE AFSA Biki#fT d
NRBEBIML, FBBRMAE R .
Global search:
Fori=1:N /NRXIATHBHNEE
fif (11x° —xI1 <Visual) A =sqrt(x’;,x )3
H(f(x*") <f(x))
{max(x) =x;f(x) =f(max(x));}
if(N(0,1) <exp( - 1/T)) /LR EHTIT I
e, =(x', —x;))/squt(x’;,x,) 5 //x', JBEHLALE
else{ x’; = roulette selection(x)
e, =(x', —-x;))/sqri(x',,x;) 5}
x,=x;+A - e; / ALBHFT2RHBER]
/EFRE N, N FHRRATE X At
A RAT AR EAR
if(N, <min(N')) min(N') =N_;
else if (N, >max(N')) max(N') =N_;
else if (N, >max(N') max(N') =N_;
) — (R BB =
influence( P[ Ne,Np1');
/M 2Np MA T rh BB E Ne M A T.&1E
N AT —RFE, A ERIERALANRTR
select(P[ N¢,2Np]') 5
VR R AR
if(m < MaxIteration)
fm=m+1;
T=T-8;
goto Global search; }

else end;} }
3 BEEPHEER

WL 6 NEEAE R B — LB BT 8
KHAEEML R RERITRIE BT MXHRK
(74 HETUR AXSHEENT . EAKEK
MaxIteration 9 40({L 4T XL 1) ATHEBAEN=
SO, MEFEHFo=11.09, RRKE =10, 2FB Kk
B T=50,RAHEEL=0832,HMHEERK:=
3,0 FRE S, WALEARE Visual =200, AT £
#H K Step =100; ¥ TRE £, Mf, HATLHREF

Visual =20, A T Step = 10; ER{RBMWAT
£ %¥F Visual =2.85, AT faEK Step =1.5.
EREERNER, ERRPUORENERR
BEyBEKN ATEERATERARBK
HBEIBWHTRELTFEHRES,RZ, NG
HERAYRARLE, EREREEL ERENA
B &EBRME R 0.01,
3.1 BARREY
BoeNEERB S AWAH#TER, R
REWSRES L EEET 10 RHBEHLR
B/MERFHERN A2 BiR. A TET
W, BIRE MR R BB EX B
HEBRER, HP F(x) RRIEHBMKE,m
ERPERRE. BI1FHT AF-CAEXER
AFSA FI3CHK[7] SA - AFSA BEHITHHBNS
BB 2 BARXEEM GRS, S f EEiE
TETRRBE/NMMFHEURRENMERK
¥, 5% 4 AFSA f13C#k[4] AAFSA - Powell &
R BEEHITHE ERRLE 2.

£1 3IMEESANET 10 AHFHB/NE
Tab.1 The mean best of the three algorithms

for running 10 times

PA B H A AFSA k(7] AF -CA
fi(x) 0.007 863 5 Te-10 7.126 le -12
f(x)  0.008 694 2 2.756e -7 5.68e - 08
S (%) 0.009 7 — 8.4le - 05

fi(%,,%,) =2 +x2 - 10[ cos (2%, ) + cos
(27mx,) ] +20, -5.12<x,,x,<5. 12, BE/MEK
ARENMESE o, (%,,%) w, =£,(0,0) =0.
fi(%,, %) =1/4 000 (x} + ;) — cos(x,)
cos(x,/y2) +1, -600<x,,x, <600. B &/ MEK)
HHB/MESHIR f, (%,,%) w =£(0,0) =0.
sin’,/2} +x2 -0.5
[1+107° x () +23)]%°
- 100 <x, ,x, <100. B /ME K 25 A0 B /ME 55 51
& ifs (%, ,%,) wn =/(0,0) =0.
iz, ,%,) =4 +4. 52, -4z, + 2 +21] -2x,%,
+x} - 22%x,, - 100 < x,,%, < 100. B/ E .
fo(%,,%,) o = 0. 513,
fi(x,,%,) = — (42} 2. 122 - 0. 4cos(3mx,)
~0. 6¢cos(4mx,)), -5 <x,,x, <5 B/MER:
fi(%,,x,) .. = —1.031 628.
filx,,%,) =10°[ (2, = 1) + (2, -2)*] +1,
-2.08<x,,x,<2.08. B/MER f (x,,%,) ., = 1.

fi(%,,%) =0.5+
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Fig.2 The evolution curve of average minimum for the three functions
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Tab.2 The comparison of the averaged evolution for three algorithms

S A AFSA HR[4] (AAFSA - Powell) AF-CA

Af FHERK FEIRAA I 2y xR H T RARE 3 % L% FHRMA

fi(x) 178 —0.513 392 495 513 33 18 -0.513 403 000 000 00 16 -0.513 400 209 653 70
£(®) 259  -1.031 627 904 091 95 49 -1,031 628 300 000 00 39 ~1.031 628 110 298 81

fo(x) 1603  1.000 002 874 329 04 279

1. 000 000 000 000 00 56

1. 000 000 005 659 13

HELR 2 AT LLE W, AF - CA RVFEH B4
Bt S, T H AN # R L # s E 4 AFSA
FHBRA. HHEM2(c) . RAARUEY
MEERY,ERBARTED,AF - CA B4
AR B AR 0. 009 7, AT LA AR 3 Bk thy I\ T 3% 2
LR,

F I RATE I AF - CA 34 £, (2) F £ (x) Tig
72 WS TR B I R A SR AR R B 4R T ook (4,
TIMEARE AFSA. 3 F £ () RRBA S P
BE, AT R R ILEA N AFSA BRI T 3 4%
B, A8 THREME,BR AF - CA ¥4k
KRR HHEAR AFSA WA T 1 547 K.

3.2 XHIEA

FHESI T SCHR( 1] 5 932 BRAE 18 I8 B8R E
B AF - CA WA %tk X#R[1]k A DE -PSO &
EHERSRENRREAER RAERERNT .
(%) 1%) g =61.8 +5.72x, +0.262 3[ (40 -x,) -

*, -0.85 *2

In(55)] +0.087 (40 - x,) In(555) +

700. 23x,% 7.

YR A4 :17. 5<x, <40,300 <x,<600.

SCHER( 1] E BT AF - CA BEZ R B m
%3 iR,

%3 ROILALE

Tab.3 The comparision of the real application

Wik R CHR[1](DE -PSO) AF - CA

BB A (17.5, 600) (17.5, 600)

BiL® 169.844 0 169.843 8
F AR B 9.9 7.8

ME 3 RE AR BRI 1R BA KD
TR R L(17.5 ,600) , 7T 2 Tl & L1
ORI 1B R A R B B F 3R [ 1]

4 &

X ATEREERORRURER B LN
FA U TETATONSRRALERE, ¥
BT 2R 17 B2 A SR . B vk o A AR LR
KA R R BB O SCBR T ek BT 4 R R R G
SHUEMRHSRERTT R, KBV EE B
R A RS B R SRt 3 B a0
RMGEZEREW, AF - CA fERAE WK, 2/
RENBRE, ERKBLRRAREERE—E
B AT 1. B R X B4R B, LR BB 5E
75 11 & W ¥ R L R B AR LU TS .
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Cultural Algorithm based on Artificial Fish for Global Optirhization

CHAI Yu - mei', CHEN Yang', SU Jin’, MING Qi'

(1. School of Information Engineering, Zhengzhou University, Zhengzhou 450001, China;2. School of Information Management,
Wuhan University, Wuhan 430072 ,China)

Abstract: Aiming at the shortcomings of artificial fish algorithm and the traditional framework of cultural algo-
rithm, we propose a Cultural Algorithm based on Artificial Fish (AF - CA). Firstly artificial fish jumps for
global search in this algorithm. When the search process is slow or in stagnant state, we employ gaussian mu-
tation operator on the optimal value. Experimental results show that the algorithm is superior to basic AFSA
and similar algorithms in quality and efficiency.

Key words; cultural algorithm; artificial fish swarm algorithm; local search; global optimization
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Multi - paths Routing Algorithm based on Hotlinks

SONG Jia - you', ZHAO Dan - dan'?, CHENG Dong - nian’, SU Jin’, MENG Hai — cheng'

(1. School of Information Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. National Digital Switching System
Engineering & Technological Search Center, Zhengzhou 450002, China; 3. School of Information Management, Wuhan Universi-
ty , Wuhan 430072, China)

Abstract: A new multi — paths routing algorithm has been proposed, which solves the problem of congestion
caused by overload of links and provides a better environment compared with the traditional technology. This
method will call the routing mechanism when the links appear overloads, and transmit the data by changing to
another path or sending it in parallel. Simulation results show that the algorithm can improve the throughput,
decrease the packet loss ratio, and achieve a new network load balance finally.

Key words: hot links; multi — path; route; congestion control



