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Keywords ABSTRACT
Flexible Job Shop In this paper the problem of job shop scheduling with parallel machines in
Paralld Machina’ each stages is discussed. The objective is to minimize the maximum
Mathematical Modeling, completion time (makespan). This problem is a combination of two classic
Heuristic Algorithms problems of job shop and parallel machines which in this case parallel

machines has been used as kind of flexibility in the job shop problem. The
review of literature has shown that this problem has not been discussed yet.
After presenting the mathematical mode, heuristic algorithms are used for
solving this NP-hard problem. Regarding this, five algorithms are presented
and a lower bound is developed. Finally all these algorithms have been
analyzed. According to results the proposed algorithm of H2 works better
than the others when there are few jobs. As the number of jobs increases H1
is more efficient than H2 asymptotically. Also the efficiency of H3 algorithm
isthe worst among the rest.
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17 150 4 3584.37 3386 0.0016 3864.37 3350 0.0092 6887.32 5431 0.0581 5373.43 5001.67 0.0002 5921.98 4396.5 0.0085
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29 300 8 7439.83 7228.17 0.0043 7840.67 7322.33 0.0262 37534.49 28610.84 0.0143 17511.63 16440.84 0.0168 23362.95 19267.16 0.0414
30 300 10 7634.75 7409.17 0.0072 7603.1 7060.33 0.0129 46082.6 273145 0.9014 21086.71 16177.33 0.2262 27727.12 20798.67 0.3214
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