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An Improved Genetic Algorithm for the Multidimensional 0-1 Knapsack Problem

ZENG Zhi YANG Xiao-Fan CHEN Jing CHEN Wen-Bin TANG Rong-Wang
(Computer College of Chongging University, Chongging 400044)

Abstract This paper proposes a new crossover operator which is called median crossover. It is designed by using the i-
deas of the greedy algorithm and the 2- division search algorithm, and aims at the multidimensional 0-1 knapsack prob-
lem. Based on this median crossover operator, the paper also presents an improved genetic algorithm for solving the
multidimensional 0-1 knapsack problem. Furthermore, the efficiency of the presented method is investigated by compa-
ring it with the traditional simple genetic algorithm and other latest methods, in respect of the accuracy of an approxi-

mate solution and the processing time through series of numerical experiments.
Keywords Multidimensional 0-1 knapsack problem, Genetic algorithms, Median crossover
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Z4% 0-1 % 49 [6] 88 (the Multidimensional 0-1 Knapsack
Problem, MKP) X £ £ 0-1 /o), 2 F L RAMEZH
BEGERRBE — EFEX LT ERH R LIFEHRNS
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Stepl: & := O0,sum ;= 0,

Step 2: fNE Sk, =0, T, :=0,j.=j+1,RF8kE3
step 4; &M, I E Sk =1, M$8FT step 3;

Step 3: TNE sum*f-ak]. <b, M Tyt =1,sum; =sum+a,,j ,
7 =i+ 1, RIEHAT step 4; FEM >z : =0,j: =j+ 1, RFH
17 step 4;

Step 4: R ;== n, M stop; M, Bk5%F) step 2.
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Step 1: &1 := 0;

Step 2: AEHRFEFHELH N AMEp BUHEA s .5,
Ha (> f(sP);

Sz =5y =5

Step 3: BEHLF=4— DL o< << LR << 2.
MIBRAT step 4; TR, BEFEF step 55

Step 4: 4 y : = mean(s' ,s?);

Step 5: {#4F x iy fER s A ° AP HEMER. RS
&l =I1+1;

Step 6: HNE == N/2,stop; BN, Bk F)] step 2.

Hed, po HEBERIFRZBE, BE mean(z', 7)) TRIE
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Stepl; 41 ;= 0;

Step 2: & .= 0;

Step 3: ML= —EH 7, 8 o< << LINR r< P s
NI4T step 4; TN BEFE B step 5;

Step 4: HNE Si=0,M s} . =1, KRG T step 5; F M0
8 5=1,0 s .=0,R/GHFT step 5;

Step 5: 7 =] + 1011“% ]> mﬂ']#lﬁ step S;EFI'JJ%
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Step6: .= [ + 1,18 == N, M stop; ZN, k5% 3
step 2,
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Stepl: &1 := 0; .

Step 2: HAPL=HE—NLH r o 0<C r<< 1L, WIR +<< 21,
MIBAT step 3; F N BkHE B step 7;

Step 3: R & AR, W BEHE B step ; FW, AT
step 4;

Step 4: 45 :=0;

Setp 5: R si, =0, of . =1; AFXEf & BHAAFT
I st =05

Step 6: j :=j + 1,40k ;= n, WAT step 7; T, BkF%
3| step 5;
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ZUFEBREEE (SGAS ME AN B M B EH %
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He, @B MSH ; a; 2 FI X E[0,999 14 B BEHL
B.b B FRBE:

b=y« Jg';laij (6)

KBy H— A ENELE. BN ARF R E,

AXHBUELRE— G PC Yl L #47, 3R T :CPU.
P4 2. AG(C) ; Memory:512MB; OS: Windows XP; i i} Visual
C*™ 6.0 #i%35.

IGABESERENT AR/ N = 100, ZRKB G
= 1600, 3K p.=0. 9, FEE p,= 0. 01, ISRBER
£:=0.3,e=0. 15,

SCABHSEREI T FBEX/N N = 100, R K
G = 5000, 243 p.= 0. 9, FRHEEK p,,=0.01,

GADS HE:SHR BT . FEE K/ N=100, 1 G=
0.9, 73 HKE p.=0. 9, FR R p, =0. 01, R MEFER
£:=0.03,e=0. 02, B KEAR UKL [ = 1000, B/ EA B
I“,;n=100,cm|1(.=1. 80

LIRERREL1HE 2,
Al £BS0AMAEF.20 4045446 KMP 81D
HAERGHE 10 K
T ]
y Frk RIFR | BER 2 3.7 .
IGA 10125 10125 10125 1. 391
0. 25 SGA 9385 8465 8838. 6 2.463
GADS 10125 10125 10125 1. 875
IGA 18405 18349 18388. 2 1. 563
0,5 SGA 17676 16999 17383.4 2.453
GADS 18405 18405 18405 1. 952
IGA 23922 23922 23922 1, 890
0.75 SGA 23588 22682 23137, 5 2. 953
GADS 23922 23883 23908 2.028

A2 K#B200AEE.50ANHREHG KMP (D

tHERGHE 10 K)
14 Jiik BRFR | BRER iR ﬁiﬂjrﬁ]

IGA 40196 39837 39959. 3 7. 395
0.25 SGA 31297 27569 29059. 3 11. 578
GADS 40112 37891 38774.5 8. 763
IGA 70787 70095 70409. 7 9. 083
0.5 SGA 51435 48413 50039. 5 15. 141
GADS 70276 66774 68437.0 11.015
IGA 100734 100408 100577.4 | 12.531
0.75 SGA | 91257 83335 86921, 8 21.782
GADS 100245 98467 99512. 7 15. 439
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A New Kernel Discriminant Analysis Algorithm and its Application to Face Recognition

ZHENG Yu-Jie! YANG Jing-Yu' WU Xiao-Jun? WANG Wei-Dong® ZHANG Li-Li?
(Department of Computer Science, Nanjing University of Science &. Technology, Nanjing 210094)!
(School of Electronics and Information, Jiangsu University of Science & Technology,Zhenjiang 212003)2

Abstract Kernel Fisher discriminative analysis(KFD)algorithm based on kernel trick has been one of the effective non-
linear feature extraction methods. But all previous nonlinear feature extraction methods based on KFD algorithm which
procedures are based on solving binary classification problem. How to extract effective discriminative information from
overlapping(outlier) samples is still open. In this paper,a new KFD algorithm named fuzzy kernel discriminative analy-
sisCFKFD)is proposed, In the proposed algorithm,fuzzy K-nearest neighbor( FKNN)algorithm is incorporated into the
process of KFD algorithm and the corresponding fuzzy membership degrees are gained. Therefore, distribution informa-
tion of samples is embedded in the proposed algorithm through fuzzy membership degrees. Experimental results on
ORL. face database demonstrate the effectiveness of the proposed algorithm.

Keywords Kernel trick, Kernel Fisher discriminative analysis, Fuzzy kernel Fisher discriminative analysis, Feature ex-

traction, Face recognition
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IR — PR D RBEHE it I e R
HRR BRT A BMETFERBMEIWE, M FE &
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FEEA L. 10 Mika S B THXMERLE SRS
#;Baudat S — R T BRMOBRR L NI I E., &
i, Yang R T — N A BB % 51 447 RO HEZRCT . KP-

CA+LDA, ZHERBR T RAH LN LA R, A
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