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Tab.1 Comparison of results for knapsack problem

with single constraint and 50 variables

H b5 iR B AR 1 LIS R OL R X ] R
NooBest by p Ak ESS
known
1 2024 2024 2024 —22 —22 0.007 996
2 2168 2168 2168 —1 —1 0.000 428
3 1888 1900 1 866 17 —43 0.013 058
4 1914 1915 1842 1 —94 0.039 214
5 1752 1778 1704 27 —68 0.031 085
6 2051 2071 1992 12 —80 0.034 486
7 2061 2091 2043 35 —43 0.012 952
8 2088 2104 2030 11 —85 0.032 276
9 2208 2205 2205 —12 —12 0.005 442
10 1698 1719 1672 28 —43 0.017 024
11 2084 2108 2069 18 —29 0.011 631
12 1862 1893 1849 29 —29 0.011 898
13 2070 2095 2047 14 —31 0.016 154
14 2232 2247 2192 12 —55 0. 020 597
15 1899 1899 1899 —1 —1 0.000 311
16 1966 1966 1966 —4 —4 0.001 232
17 1998 1998 1998 —6 —6 0.001 900
18 1936 1914 1914 —41 —41 0.015 952
19 2038 2062 10983 19 —179 0.032 115
20 1927 1940 1851 11 —85 0.042 573
21 1665 1689 1645 26 —46 0.017 089
22 2001 1993 1993 —22 —22 0.007 701
23 2033 2063 1992 32 —65 0.023 884
24 2155 2182 2129 26 —43 0.015 514
25 2135 2115 2115 —38 —38 0.015 343
26 2325 2338 2256 10 —74 0.032 020
27 2143 2167 2097 16 —80 0.027 818
28 2069 2077 2007 1 —98 0.034 526
29 1900 1917 1 866 16 —45 0.020 162
30 2063 2050 2050 —31 —31 0.010 674
31 1901 1907 1898 5 —12 0.003 347
32 2225 2225 2225 —12 —12 0.004 281
33 2112 2100 2100 —21 —21 0.006 727
34 1980 1961 10961 —30 —30 0.010 836
35 2022 2018 2018 —30 —30 0.010 521
36 1904 1924 1895 18 —30 0.009 565
37 1683 1699 1657 21 —61 0.018 856
38 1903 1867 1867 —59 —59 0.021 068
39 2 445 2 445 2 445 —2 —2 0. 000 634
40 2018 2018 2018 —13 —13 0.003 813
41 2110 2144 2 069 28 —65 0.025 336
42 2009 2005 2005 —15 —15 0.005 637
43 2227 2227 2227 —2 —2 0.000 794
44 2270 2295 2208 9 —70 0.034 913
45 2128 2166 2082 36 —51 0.023 651
46 2115 2124 2076 5 —53 0.021 128
47 2164 2164 2164 —1 —1 0.000 378
48 2058 2058 2058 —4 —4 0.001 560
49 1834 1826 1826 —23 —23 0. 007 697
50 2218 2208 2208 —22 —22 0.008 464
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Tab. 2

Comparison of results for multi-dimensional

knapsack problem

o, H b5 bR R AL (E AR X X 1] 2
Best known LP A VNg's
1 3 800 3200 3 800 0. 087 895
2 8 706 9 159 8 578 0. 083 936
3 4015 4105 4 015 0.027 895
4 6 120 5920 6 090 0.010 673
5 12 400 12 440 12 320 0.011 526
6 10 618 11 403 10 387 0.027 438
7 16 537 16 235 16 256 0.021 900

Hrp, Best known i H T E M L f##; LP N
JE R PR x € (0,1 il x € [0.1]" )5,
SKfigp A IO 1) e R R ) et , 9K 3 g (B R A ) A
BAAEE . AEDRT XS A TR it B[] R A v 85 A D
55 )5 0] H bR ek B D0 MR A AR 6 22, 2 TR0 AL I
DLRIR A g0 A7 s KA 1Y B A X 22 29 5[]
R 3% RN — > ) o, T DARE 25, A — A~ 2
W% W 25 RAE R 1 A .

MR 1.2 AT LA o A SCHE T AR Rg B H AL
sth 735 1 E R R A LP Jr kA5 2 5 X4 ) 1,
SRARAR 2 T J5L 1) 30 (14 B b 40 4% L (H = SR R 0-1
FRA I LP J7 B AN WA SCO7 A 2. il an, LP J5
KRB ARK 0.9 BAN 1 ZE. AK
g(x) <T 0 A BEANF 2 , RIAS AN 3 o] 17 . e At
W] R BT A 80 % 5 T R E A e R A A
st T 52 e 2 (18 19 A R B 7 | 7L

4 & i

BEXF LA 0-1 AR, AR SCHR M T — i 8L B
FH 5 TH s pl g A S0 B0 A AU . iR
Ao T b Ak TR IR B DR A R R AR R —
AN TS /I LRSS B X T 0 ) SR e B A g 1 52
FWE. ARSI T LT TR 20, R T4
W7 TAR A A S



302 x

# I X

Ay,
%

Z 4 549 %

2% 3CHk -

[1]

[2]

[3]

[4]

AUDET C, HANSEN P, JAUMARD B,
Links bilevel

et al.
between linear and mixed 0-1
programming problems [J]. Journal of Optimization
Theory and Applications, 1997, 93(2):273-300
KIWIEL K C, LINDBERG P O, NOU A. Bregman
proximal relaxation of large-scale 0-1 problems [J].
Computational Optimization and Applications, 2000,
15(1) . 33-44

PARDALOS P M, ROMEIJN H E, TUY H. Recent
developments and trends in global optimization [J].
Journal of Computational and Applied Mathematics,
2000, 124(1-2):209-228

PARDALOS P M. Continuous approaches to discrete

optimization problems [M] // Nonlinear Optimization

[5]

(6]

7]

(8]

(9]

and Applications.
1996:313-328

New York: Plenum Publishing,

NG K M. A continuation approach for solving

nonlinear optimization problems with discrete

variables [D]. Stanford:Stanford University, 2002
LEMARECHAL C. Lagrangian relaxation [M] //

Computational Combinatorial Optimization.

Heidelberg: Springer-Verlag, 2001
FRANGIONI A. About

Lagrangian methods in

integer optimization [J]. Annals of Operations
Research, 2005, 139(1):163-193
LI Xing-si. An efficient approach to a class of

non-smooth optimization problems []J]. Science in
China (Series A), 1994, 37(3):323-330

PISINGER D. Core problems in knapsack algorithms
[J]. Operations Research, 1999, 47(4) :570-575

A continuous solution to linear 0-1 programming

LI Yan-yan',

LI

Xing-si**

( 1. Department of Applied Mathematics, Dalian University of Technology, Dalian 116024, China;

2. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology,

Dalian 116024, China )

Abstract: Linear 0-1 programming, as a special form of integer programming, has numerous

applications to theory as well as to engineering. A Lagrangian relaxation-based continuous solution is

presented for solving linear 0-1 programming.

It transforms the primal problem into an ordinary

optimization problem with an explicit dual function and simple constraints, with smaller size than

primal constraints. It is convenient for engineering application. Numerical experiments have been

made on certain knapsack problems and computational results show that the proposed algorithm is

very promising.

Key words: 0-1 programming; lLagrangian relaxation; dual programming; continuation; aggregate

function



