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1
ABSTRACT 

 
 

A two-machine permutation flow shop scheduling with n independent 

jobs and different due dates is considered in this paper. Since this 

problem is shown to be NP-Hard, We use the simulated annealing to 

solve this problem. The objective is minimizing the weighted earliness 

and tardiness that cover JIT concept. We construct our algorithm in 

four scenarios with considering two Markov chains and two 

temperature reduction rates. The best scenario is proposed based on 

the results of computational experiments. A mathematical 

programming formulation is proposed for the problem, and the 

solution obtained by proposed SA algorithms are compared with the 

optimal ones obtained by mathematical model using LINGO software 

for small size instances. Also the performance of the best scenario is 

compared by the standard model of genetic algorithm for different 

sizes problems and its advantages are shown. 
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3 . minimizing the makespan 

4 . minimizing total flowtime of jobs 
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TYPE EDD PI-Algorithm C1 C2 C3 C4 C1-time C2-time C3-time C4-time 

A 721803 711484 690223 690325 671411 671677 1.05 1.02 2.13 2.13 

B 795781 785899 764639 764719 749617 749595 1.06 1.02 1.67 1.66 

C 382482 373372 355646 355170 333331 333695 1.09 1.05 2.82 2.81 

D 367371 360076 343242 343169 313447 312652 0.93 0.89 2.94 3.01 

 

C4

 

Size Type EDD PI-Algorithm C1 C2 C3 C4 C1-time C2-time C3-time C4-time 

small 

n<=25 

A 5875 5167 3626 3503 3566 3522 0.21 0.19 0.48 0.50 

B 6459 5809 4626 4704 4578 4560 0.22 0.20 0.37 0.37 

C 3633 2982 2023 1941 1920 1905 0.23 0.20 0.48 0.49 

D 3833 3233 2044 2041 2033 1966 0.22 0.20 0.50 0.53 

medium 

25<n<=75 

A 57926 54589 41632 41574 37618 37445 0.45 0.42 1.74 1.79 

B 64229 61152 49770 49627 47626 47784 0.47 0.42 1.27 1.27 

C 33448 30583 22123 21902 19998 19799 0.47 0.44 1.90 1.95 

D 33658 30779 19785 19841 16987 16478 0.48 0.43 2.58 2.69 

large 

75<n<=150 

A 261752 253460 225732 225417 178981 181669 0.86 0.83 3.72 3.63 

B 307812 300337 272475 271717 241618 242242 0.89 0.85 2.56 2.54 

C 153938 146222 124756 124158 99466 99806 0.92 0.87 4.23 4.19 

D 150615 143592 116035 116031 80127 78638 0.89 0.85 6.09 6.19 

Very large 

150<n<=500 

A 2441509 2413940 2373791 2374566 2343343 2342620 2.56 2.52 2.50 2.47 

B 2676940 2650009 2607497 2608517 2576854 2576094 2.56 2.52 2.36 2.33 

C 1278186 1254043 1215800 1214814 1153526 1154937 2.61 2.57 4.50 4.42 

D 1316011 1293769 1249734 1249406 1145426 1144057 2.59 2.53 6.54 6.54 

D C B A 

[0.0 , 1.2M] [0.1 M  , 0.7M] [0.0 , 1.6M] [0.5M , 1.1M] 

C4 ,  C3
 C4 , C3

C4 ,  C3
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