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Multi-mode Resource Constrained Project Selection and Scheduling
Considering the Reinvestment Strategy in a Flexible Time Horizon
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Abstract: In this paper, a multi-mode resource constrained project selection and scheduling problem is investigated
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considering the reinvestment strategy in a flexible time horizon. Among a set of available projects, a number of projects are
selected and scheduled regarding the constraints on renewable resources and precedence relations. The benefits of project
portfolio selection and scheduling are compared in both fixed and flexible time horizons. For this purpose, upper and lower
tolerance limits are considered for the predetermined time horizon. If the schedule exceeds the time horizon, a penalty cost will be
charged. The objective is to determine the optimal time horizon. A mixed-integer linear programming model is proposed for this
problem, and solved by GAMS software/CPLEX solver and also a combination of a proposed heuristic algorithm, Genetic
Algorithm, and a local search method. Numerical results show that the proposed approach has an acceptable performance in
terms of the quality of the solution and the running time. Also, dealing with the problem in a flexible time horizon is more

profitable compared to a fixed time horizon.

Keywords: Multi-mode project selection and scheduling, Resource constraints, Flexible time horizon, Reinvestment strategy.
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Y4

Input: Problem’s parameters
1. X < Initial randomly gencrated population

2. FOReachne X
f (X)) « Function cvaluation of X using procedure I[
NEXT
3. FOR =1 to GA Itcration
3.1 X'« Crossover and Mutation on X'
32 FOR cach x'e X'
{(x") < Function evaluation of x" using procedure II
NEXT

3.3 X < Next generation population based on (X ) and f (x") values

EXT

Output: Best x € X

Procedure I : GA -A JS.:

Input: x € X from GA
1. m < A randomly generated activity mode matrix

2. g (X,m) < Function evaluation of X and m using procedure III
3. ‘FOR j=1 to Maxlteration
3.1 m' < Local search on m
3.2 g (x,m" )« Function evaluation of X and m'using procedure Il
33IFg(x,m)>g(x,m
me— m'

END

v
NEXT
4. F(X)—g(X.,m)

Output: £(X)

Procedure II : Local search -4 JS,:

Input: x € X from GA and m from Local search
1. A<« Set of all activities based on X

2. S~ O

3. WHILE 4#J
3.1 a« The activity selected based on the highest number of successors
325 SUa

334« Aa

NEXT
4. g (Xx,m) < Function evaluation based on given X ,m, s

Qutput: g (X ,m)

Procedure III: Scheduling heuristic -\ K&
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1. NSGAII 9. multi-mode resource- (MGA)
2. adaptive pareto sampling (APS) constrained project scheduling 15. multi-objective particle swarm
3. multi-skill - project scheduling problem (MRCPSP) optimization (MOPSO)

problem (MSPSP) 10. preemption 16. finish to start (FS)

4. boolean programming 11. flexible capacity constraints 17. resource-constrained project
5. reinvestment 12. tabu search scheduling problem (RCPSP)
6. initial capital 13.particle swarm optimization 18.non deterministic polynomial-
7. genetic algorithm (GA) algorithm (PSO) time hard (NP-hard)
8. precedence network (PN) 14. mirror-based genetic algorithm 19. CPLEX
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20. heuristic algorithm 23. mutation
21.local Search 24. single-point
22. crossover 25. double-point
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