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While ( termination condition not met )

Generate initial population

While (loop < loopstuck )

While (generation < genstuck )

Apply crossover operator

Apply Mut_1 operator

Evaluate fitness and apply forward-backward local search operator
Update Elite Set

Ranking selection

If (best solution is improved) generation = 0

Else generation++

End while

Apply Mut_2 operator

Evaluate fitness and apply forward-backward local search operator
Update Elite Set

2-tournament selection

loop++

End while

End while

S § iy S XS aud Y S
sofdaad - 7

O ok A 5 Cand opns il ag JalS ) shay (5 3 ooy 5 ol plasih Jlas 2055 AT a5
oo L il HURE o) 6 e sl saliia B8 ) Jsan s aS anil 4 da 51 L Ll o JalS il W8
4S8l (550 24 QB (pinen 28L i Ay S A ¢ da () () e e pdsaB 4B K ISG sl
e Sl s o (5 03 (St dlagl Gl ¢l s i alail 4 JalS shay JSaSil i daa i by
sy Ol 4alia 55 58 o 30030 (5) 3503 353 s mutation L s crossover 2 4%y JG la i)

A ) S ) ool L i€ e oo Le allia () 534S 03 3 5m s ilida i (sla ) 3l ) saliid
(‘;..3.\5 sldiul Caul (a5 2a PSPLIB ()l sie <aad g Gl o2l 44 ) Prof.Kolisch o giaS aliva

iy U Ay () A5G e Aliose Caliia (sl Al (5 510 AS sl Alise 00 53 sl 1 34 5 S PSPLIB
5 Caga Calad aali dlaxi (5113 s 035 1Ky U 4S5 55 ilide dlaad g la Ll £ g5 4y
20552640 61 Aiue 255 ) 3 el J300 4k Jle Ol sie 4a. el (55 s 4aby Jlas
J_)ﬁ)\ﬁ%)ﬁd)ymd\wdhu&u\oMu‘)w&gL@JJ&u\JP

&la

[1]J. Alcaraz and C. Maroto, “A robust genetic algorithm for resource allocation in



project scheduling”, Ann. Oper. Res., vol. 102, pp.83-109, 2001.
[2] J. Alcaraz, C. Maroto and R. Ruiz, “Solving the multi-mode resource-constrained
project scheduling problem with genetic algorithms”, J. Oper. Res. Soc., vol. 54,

pp. 614-626, 2003.
27

[3] F.F. Boctor, “Heuristics for scheduling projects with resource restrictions and
several resource-duration modes”, Int. J. Prod. Res., vol. 31, pp. 2547-2558, 1993.
[4] F.F. Boctor, “An adaption of the simulated annealing algorithm for solving the
resource-constrained project scheduling problems”, Int. J. Prod. Res., vol. 34, pp.
2335-2351, 1996.

[5] F.F. Boctor, “A new and efficient heuristic for scheduling projects with resource
restrictions and multiple execution modes”, Eur. J. Oper. Res., vol. 90, pp.
349-361, 1996.

[6] K. Bouleimen and H. Lecocq, “A new efficient simulated annealing algorithm for
the resource-constrained project scheduling problem and its multiple mode
version”, Eur. J. Oper. Res., vol. 149, pp. 268-281, 2003.

[7] A. Drexl and J. Griinewald, “Nonpreemptive multi-mode resource-constrained
project scheduling”, IIE Trans., vol. 25, pp. 74-81, 1993.

[8] S. Hartmann, “A competitive genetic algorithm for resource-constrained project
scheduling”, Nav. Res. Logist., vol. 45, pp. 733-750, 1998.

[9] S. Hartmann, “Project scheduling with multiple modes: A genetic algorithm”,
Ann.

Oper. Res., vol. 102, pp. 111-135, 2001.

[10] S. Hartmann and A. Drexl, “Project scheduling with multiple modes: A

comparison of exact algorithm”, Networks, vol. 32, pp. 733-750, 1998.
28

[11] S. Hartmann and R. Kolisch, “Experimental evaluation of state-of-the-art
heuristics for the resource-constrained project scheduling problem”, Eur. J. Oper.
Res., vol. 127, pp. 394-407, 2000.

[12]J. Jozefowska, M. Mika, R. Rozychi, G. Waligora and J. Weglarz, “Simulated
annealing for multi-mode resource-constrained project scheduling”, Ann. Oper.
Res., vol. 102, pp. 137-155, 2001.

[13] R. Kolisch and A. Drexl, “Local search for nonpreemptive multi-mode
resource-constrained project scheduling”, I1E Trans., vol. 43, pp. 987-999, 1996.
[14] R. Kolisch and S. Hartmann, “Experimental investigation of heuristics for
resource-constrained project scheduling: an update”, working paper, Technical
University of Munich, Germany, 2004. Available:
http://halfrunt.bwl.uni-kiel.de/bwlinstitute/Prod/mab/hartmann/hartmann.html .
[15] R. Kolisch and A. Sprecher, “PSPLIB — a project scheduling problem library”,
Eur. J. Oper. Res., vol. 96, pp. 205-216, 1996.

[16] M. Mori and C.C. Tseng, “A genetic algorithm for multi-mode resource
constrained project scheduling problem”, Eur. J. Oper. Res., vol. 100, pp. 134-141,
1997.

[17] L. Ozdamar, “A genetic algorithm approach to a general category project

scheduling problem”, IEEE Trans. Sys. Man, Cybern. Part C., vol. 29, pp. 44-59,
29

1999.

[18] R. Slowinski, B. Soniewicki and J. W_glarz, “DSS for multiobjective project
scheduling subject to multiple-category resource constraints”, Eur. J. Oper. Res.,
vol. 79, pp. 220-229, 1994.

[19] A. Sprecher and A. Drexl, “Multi-mode resource-constrained project scheduling



by a simple, general and powerful sequencing algorithm”, Eur. J. Oper. Res., vol.
107, pp. 431-450, 1998.

[20] A. Sprecher, S. Hartmann and A. Drexl, “An exact algorithm for project
scheduling with multiple modes”, OR Spectrum, vol. 19, pp. 195-203, 1997.
[21]L. Y. Tseng and S. C. Chen, “A hybrid metaheuristic ANGEL for the
resource-constrained project scheduling problem”, To appear on Eur. J. Oper. Res.



