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[1] Mehdi Golpayegani,JafarFathali,Iman khosravian “A particle swarm optimization

method for semi-obnoxious median line location problem”,submitted.
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Objective function

CPU time (sec.)

N PSO optimal OptimalPSO
100 236.941 236.891 0.436 0.081
100 219.949 213.172 0.456 0.092

af




200 493.485 493.423 3.043 0.516
200 438.929 438.928 4.389 0.237
300 662.866 662.856 7.254 4.020
300 684.752 684.752 10.920 4.484
400 909.988 909.984 15.179 9.001
400 932.330 932.330 19.281 9.438
500 1119.859 1119.858 27.971 25.659
500 1161.615 1161.614 30.841 28.232
600 1319.200 1319.200 42.167 36.946
600 1326.792 1326.792 48.771 38.524
700 1616.208 1616.208 60.448 63.392
700 1674.330 1674.330 66.889 66.121
800 1754.715 1754.714 91.603 97.771
800 1868.405 1868.405 90.215 96.117
900 2131.388 2131.388 128.295 144.838
900 2155.736 2155.736 128.139 149.958
1000 2336.769 2336.769 165.064 191.625
1000 2140.389 2140.389 161.804 183.267
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test N Foso W =Zwi CPU time (sec.)

1 100 10.655 5.7051 0.568
2 100 36.996 9.1525 0.467
3 200 -165.679 1.3186 4.162
4 200 -24.323 8.1159 5.177
5 300 -15.002 9.8438 11.159
6 300 17.2195 12.7017 12.252
7 400 -47.283 6.3016 20.856
8 400 -10.367 13.1622 23.813
9 500 67.894 17.3539 29.919
10 500 18.316 19.407 31.437
11 600 44,799 18.991 52.445
12 600 -75.111 16.442 52.055
13 700 -15.221 15.158 71.304
14 700 19.792 15.638 65.329
15 800 -146.714 3.356 101.992
16 800 26.184 25.596 104.982
17 900 111.924 25.737 134.996
18 900 90.398 25.592 128.308
19 1000 -18.309 25.389 170.828
20 1000 -83.346 22.866 183.775

a5

o 9 Cado 159 b Pl sl (Flawlxo @bV -0 g0




Slolosiin 9 (6 95 Az

s 9 adllae 5,50 0Ll Code b (459 a5 > lp b SLSe Plaw 4ol oL cpl )0

Sl Lol a5 al (Byme e 5 Cato (g b L& lp b olilSe (izren g i8S I3

o0l Cowds 4ol Ll oyl 50 g 00g dsax Lol Juad (pl guls 5 LLad.puol co diuligsl des Las-

S50 sebiins 5 onaldl clopys b L b Ll alols a5 b o ol 00ys,§ gl

ay



sl s g (olem nl 5l eolitul L a5 00051 sy alls gl (ool 055 8 i

28,5 &yl Jlas ol sl (PSO) By (o3le dige b, 5 oozl b1, comlio
Losls 1lg5 oo g cawl (5518 Sl o alluce sy 0,05 1,8 anlllas 090 Wilgh oo a5 (6,550 0,55
5oL lagyys 8 s 5o 1, s e oaian 8 5 8 536 1, s sl it 5

Bl 13wy 90wl

aA



aoluls

19




[1] Hakimi, S. L., (1964), "Optimum locations of switching centers and absolute centers
and medians of a graph", Operations Research, 12, 450-459.

[2] Goldman A.J., Dearing P.M., (1975) "Concepts of optimal location for partially
noxious facilities”", ORSA Bullettin. 23(1), B-31.

[3] Church R.L., Garfinkel R.S., (1978) "Locating an obnoxious facility on a network,"
Transportation Science. 12, 107-118.

[4] Handler G. Y., Mirchandani P. B., (1979) Location on Networks: Theory and
Algorithms (Signal Processing, Optimization, and Control). MIT Press,
Cambridge.

[5] Hamacher H.W., Nickel S., (1998) "Classification of location models"”, Location
Science., 6, 229-242.

[6] Erkut E., Neuman S., (1989) "Analytical models for locating undesirable facilities,"”
European Journal of Operational Research. 40, 275-291.

[7] Drezner Z., (1995) Facility Location: A Survey of Applications and
Methods,Springer-Verlag, New York, Inc.

[8] Wesolowsky G. O. (1975) "Location of the median line for weighted points"
Environment and planning A.,7, 163-170.

[9] Ward J. E., Wendell R. E., (1980) "A new norm for measuring distance which yields
linear location problems,” Operations Research, 28, 836-844.

[10] Ward J. E., Wendell R. E., (1985) "Using block norms for location modelling,”
Operations Research, 33, 1074-1090.

[11] Morris J.G., NorbackJ.P., (1983)"Linear facility location—solving extensionson the
basicproblems", European Journal of Operational Research, 12, 90-94.

[12] Schobel A., (1999) "Solving restricted line location problems via a dual
interpretation,” Discrete Applied Mathematics, 93, 109-125.

[13] Drezner Z., Wesolowsky G.O., (1989) "Location of an obnoxious route”, Journal of
OperationalResearch Society, 40(11), 1011-1018.

[14] Morris J.G., NorbackJ.P., (1980)"A simple approach to linear facility location”,
Transportation Science., 14, 1-8.

[15] Schobel A.(1998) "Locating least- distant lines in the plane™ European Journal of
Operational Research., 106, 152-159.




[16] Megiddo N. and Tamir A. (1983) "Finding least-distances lines" SIAM J. on
Algebraic and Discrete Methods., 4, 207-211.

[17] Francis R. C., Lowe T. J. and Ratliff H. D. (1978) "Distance constraints for tree
network multifacility location problems” Operations Research, 26, 570-596.

[18] Shamos M. 1., (1978), PhD. Thesis, "Computational Geometry"”, Computer Science
Department. Yale University, New Haven.

[19] Minkowski H. (1967) Gesammelte Abhandlungen, Band2Chelsea Publishing
Company, New york.

[20] Hamacher H.W. and Nickel S. (1996) "Multicriteria planar location problems"
European Journal of Operational Research., 94, 66-86.

[21] Lee D. T. and Ching Y. T. (1985) "The power of geometric duality revisited"
InformationProcessing Letters., 21, 117-122.

[22] Zemel E. (1984) "An o(n) algorithm for the linear multiple choice knapsack problem
and related problems™ Information Processing Letters., 18, 123-128.

[23] Houle M. E., Imai H., Imai K., Robert J. M. (1989) "Weighted orthogonal linear L -

approximation and applications" Lecture Notes Computer Science., 382, 183-191.

[24] Megiddo N. (1984) "Linear programming in linear time when the dimension is
fixed" Journal of the ACM., 31, 114-127.

[25] Schobel A. (1996) "Locating least distance lines with block norms” Sudies in
Locational Analysis., 10, 139-150.

[26] Follert F. (1995) "Maxmin location of an anchored ray in 3-space and related
problems" 7t CanadianConference on Computational Geometry, Quebec.

[27] Schomer E., Sellen J., Teichmann M. and Yap C. (1996)"Efficient algorithms for the
smallest enclosing cylinders problem”, Proceedings of the 8% Canadian
Conference on Computational Geometry, Quebec.

[28] Brimberg J., Juel H. and Schobel A. (2002)"Linear facility location in three
dimensions-models and solution methods"”, Operations Research., 50, 1050-1057.

[29] Brimberg J., Juel H. and Schobel A. (2003) "Properties of three-dimensional median
line location models", Annals of Operations Research, 122, 71-85.

[30] Korneenko N. M. and Martini H. J. (1993) Hyperplane Approximation and Related
Topics: In J.Pach (ed.), New Trends in Discrete and Computational Geometry,

New York, Springer.

Ve



[31] Schobel A. (1999) Locating Lines and Hyperplanes: Theory and Algorithms,
Dordrecht, Springer.

[32] Zemel E. (1984)"An o(n) algorithm for the linear multiple choice knapsack problem
and related problems"” Information Processing Letters., 18, 123-128.

[33] Eberhart R. C. , Kennedy J., (1995) "A new optimizer using particle swarm theory"
6th international Symposium Micro Machineand Human science, Nagoya,
Japan, 39-43.

[34] Shi Y., Eberhart R.C., (1998), "Parameter selection in particle swarm optimization,"”
Evolutionary Programming VII. Lecture Notes in Computer Science.,Springer,
Berlin., 1447, 591-600.

[35] Fan H., Shi Y., (2001) "Study on Vmax of particle swarm optimization."
Proceedings of the Workshop on Particle Swarm Optimization. Indianapolis, IN:
Purdue School of Engineering and Technology, IUPUI .

[36] Shi Y., Eberhart R.C., (1998), "A modified particle swarm optimizer." Proceedings
of the IEEE international conference on evolutionary computation. NJ, IEEE
Press, Piscataway, 69—73.

[37] Ali M.M., Kaelo P., (2008), "Improved particle swarm algorithms for global
optimization," Applied Mathematics and Computation, 196, 578-593.

VoY



Attraction 3>
Barrier Eaion >
Bound R
Lower ol
Upper Yb
Computational geometry o lwbre dwain
Concave y2io
Connected KOO
Convergence o Ko
Convex R
Convex hull IR
Covering Uiigs
Customer & yiinn
Demand point Lolss alass
Distance alols
Evolutionary holSS
Facility OB yud g yow
Global optimum S ol o it
Heuristic <, 5
Iterative &L

Lagrangean relaxation

Layout bl
Local optimum

Oy A
Location PRI
Minisum Egame iy yaS
Norm oy

Block S sk

Noxious Jon
Obnoxious NONUSAE
Particle o)
Polygone elowis

VoY



Position
Pull
Push
Repulsion
Semi-obnoxious, semi-undesirable
Space
Continuous
Discrete
Swarm
Undesirable
Velocity
Weight

\ .

CoxBgo
axslo
4l

axslo




eSSl 4 (o)1 4l o5l

Heuristic &, 5l
Global optimum 6 ool o i
Local optimum TPV
Convex hull Cdze dwgy
Covering Uinsgs
Iterative &S
Push, Attraction w3l
Polygone IR
Pull, Repulsion adlo
Swarm 09,5 « diwd
Particle 0,3
Lagrangean relaxation B1,5Y oyl e,
Velocity P
Facility OXRS s § yow
Distance alold
Space Las
Continuous g
Discrete S
Bound oS
Upper b
Lower ok
Minisum Egazme (oS
Convex IR
Customer & yiinn
Noxious o
Concave JeyS
Location sl
Obnoxious, Undesirable wollasl
Norm £y
Block S ok
Demand point Lolss alass

AR



Barrier

Semi-obnoxious, semi-undesirable
Weight

Connected

Convergence

Computational geometry

\-.

Eoon (>g5

09




Abstract

In this thesis we first present an introduction to basic concepts of location problem. Then we
consider the line location problem in the plane and its properties by using different norms.
Also we express line location in three dimensions space. Different cases of this problem is
investigated and considered the proposed algorithms for this problem. Also we introduce
semi-obnoxious line location and using particle swarm optimization (pso) for solving this
problem. We obtain some properties of semi-obnoxious line location problem and offer an
algorithm to locate the semi-obnoxious median line in the plane. We obtain the computational

results and we show this algorithm can be used as an efficient algorithm for this problem.
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