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M1 M2
2 3
3 4
9 12
13 14
15 16

Case�3�(5x6):�

M1
6
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5
2

e�5�(8x3):�Illust
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M3 M4
15 3
21 7
30 15
34 19
37 24

Mostafa�Khat

M2 M3
5 1

9 5
1 6
6 3
8 2
2 4
9 4
8 9

trative�Examp
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4 M5
8
13

5 19
9 24
4 28

tami�(2019)
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J\M
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M6
8
15
21
26
35

J\M
J1
J2
J3
J4
J5
J6
J7

M1 M2
6 5
3 9
8 1
4 6
9 8
3 2
5 9
2 8
1 4
6 3

Case�6�(
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J\M M1
J1 10
J2 15
J3 12
J4 8
J5 6

Case�

M M1 M2
3 2
5 5
7 8
1 1
6 6
9 7
4 9

Case

M3 M
1 7
5 7
6 4
3 1
2 9
4 3
4 2
9 1
6 2
5 5

(10x8):�Ajay�Ku
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M2 M3
11 6
9 14
11 9
4 8
6 8

2�(5x5):Yunio

M3 M4
4 5
8 7
1 6
6 1
7 8
9 4
1 3

e�4�(7x7):�Vladim

M4 M5
7 9
7 2
4 3
1 5
9 2
3 7
2 4
1 6
2 5
5 2

umar�Agarwal�
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3 M4
8

4 10
10
9
6

or�(2017)

M5 M6
1 3
2 5
8 4
4 6
6 8
7 1
4 2

mír�(2010)

M6 M7
3 4
5 6
9 5
6 7
5 9
2 3
8 6
3 4
4 3
7 1

(2013)
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M5
11
14
6
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3

M7
5
2
8
4
6
3
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M8
2
1
9
7
6
5
6
8
9
9
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Case�7�(10x10):�Dhanasakkaravarthi�(2019)�
J\M� M1� M2� M3� M4� M5� M6� M7� M8� M9� M10�
J1� 5� 2� 3� 5� 7� 9� 7� 8� 2� 7�
J2� 2� 6� 4� 2� 6� 2� 5� 2� 6� 1�
J3� 1� 2� 2� 1� 3� 7� 2� 5� 4� 4�
J4� 7� 5� 6� 3� 2� 3� 2� 4� 2� 2�
J5� 6� 6� 1� 8� 6� 4� 3� 9� 6� 4�
J6� 3� 7� 5� 2� 2� 1� 5� 3� 2� 6�
J7� 7� 2� 4� 6� 5� 5� 1� 2� 5� 2�
J8� 5� 1� 7� 1� 7� 3� 6� 6� 2� 2�
J9� 7� 8� 6� 9� 1� 8� 2� 1� 6� 6�
J10� 4� 3� 5� 8� 3� 1� 3� 8� 3� 7�

-�/�

Case�8�(20x10):�Taillard�(1993)�
J\M� M1� M2� M3� M4� M5� M6� M7� M8� M9� M10�
J1� 74� 28� 89� 60� 54� 92� 9� 4� 25� 15�
J2� 21� 3� 52� 88� 66� 11� 8� 18� 15� 84�
J3� 58� 27� 56� 26� 12� 54� 88� 25� 91� 8�
J4� 4� 61� 13� 58� 57� 97� 72� 28� 49� 30�
J5� 21� 34� 7� 76� 70� 57� 27� 95� 56� 95�
J6� 28� 76� 32� 98� 82� 53� 22� 51� 10� 79�
J7� 58� 64� 32� 29� 99� 65� 50� 84� 62� 9�
J8� 83� 87� 98� 47� 84� 77� 2� 18� 70� 91�
J9� 31� 54� 46� 79� 16� 51� 49� 6� 76� 76�
J10� 61� 98� 60� 26� 41� 36� 82� 90� 99� 26�
J11� 94� 76� 23� 19� 23� 53� 93� 69� 58� 42�
J12� 44� 41� 87� 48� 11� 19� 96� 61� 83� 66�
J13� 97� 70� 7� 95� 68� 54� 43� 57� 84� 70�
J14� 94� 43� 36� 78� 58� 86� 13� 5� 64� 91�
J15� 66� 42� 26� 77� 30� 40� 60� 75� 74� 67�
J16� 6� 79� 85� 90� 5� 56� 11� 4� 14� 3�
J17� 37� 88� 7� 24� 5� 79� 37� 38� 18� 98�
J18� 22� 15� 34� 10� 39� 74� 91� 28� 48� 4�
J19� 99� 49� 36� 85� 58� 24� 84� 4� 96� 71�
J20� 83� 72� 48� 55� 31� 3� 67� 80� 86� 62�

-�/�

Case�9�(20x20):�Taillard�(1993)�
J\M� M1� M2� M3� M4� M5� M6� M7� M8 M9 M10 M11 M12 M13 M14 M15 M16� M17� M18� M19 M20
J1� 50� 90� 39� 34� 66� 81� 27� 48� 46� 68� 48� 92� 78� 84� 93� 39� 43� 1� 65� 87�
J2� 78� 56� 9� 43� 84� 73� 66� 38� 83� 57� 97� 52� 77� 13� 12� 2� 65� 93� 39� 1�
J3� 36� 43� 10� 19� 55� 48� 85� 70� 82� 39� 91� 82� 85� 17� 6� 54� 87� 85� 4� 72�
J4� 85� 88� 60� 98� 4� 99� 53� 21� 33� 53� 63� 18� 45� 29� 43� 41� 80� 4� 31� 19�
J5� 9� 92� 98� 44� 51� 8� 31� 15� 47� 31� 80� 83� 20� 84� 69� 49� 93� 39� 13� 88�
J6� 75� 64� 96� 95� 22� 41� 26� 33� 68� 9� 81� 28� 61� 69� 37� 57� 36� 80� 96� 74�
J7� 46� 94� 6� 19� 20� 51� 85� 92� 43� 75� 70� 70� 36� 31� 76� 63� 89� 46� 25� 88�
J8� 73� 3� 56� 73� 80� 82� 36� 98� 90� 46� 10� 46� 65� 83� 75� 47� 61� 28� 59� 22�
J9� 71� 49� 36� 87� 8� 25� 76� 73� 80� 6� 6� 33� 79� 10� 93� 65� 26� 73� 42� 18�
J10� 7� 40� 33� 64� 5� 25� 89� 95� 58� 83� 28� 35� 74� 5� 6� 9� 3� 2� 35� 41�
J11� 49� 49� 15� 18� 65� 55� 1� 79� 10� 37� 77� 80� 79� 84� 93� 21� 85� 64� 46� 35�
J12� 3� 53� 59� 7� 65� 58� 24� 55� 26� 40� 89� 94� 51� 74� 54� 86� 22� 83� 19� 44�
J13� 60� 88� 15� 26� 11� 16� 55� 59� 81� 53� 92� 23� 55� 79� 13� 89� 2� 17� 97� 41�
J14� 12� 47� 46� 17� 43� 16� 91� 94� 73� 89� 12� 58� 25� 24� 55� 1� 67� 3� 1� 71�
J15� 75� 19� 60� 87� 27� 48� 72� 88� 48� 59� 74� 86� 49� 94� 15� 95� 41� 94� 15� 71�
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Case�9�(20x20):�Taillard�(1993)�
J16� 31� 61� 47� 32� 34� 69� 32� 1� 1� 80� 19� 57� 98� 37� 31� 51� 66� 38� 62� 72�
J17� 70� 78� 41� 9� 47� 94� 26� 65� 17� 42� 59� 80� 7� 75� 63� 96� 7� 10� 47� 38�
J18� 20� 78� 38� 26� 64� 62� 11� 38� 68� 37� 74� 9� 65� 16� 38� 85� 50� 62� 39� 97�
J19� 88� 30� 34� 33� 21� 7� 94� 10� 73� 85� 82� 62� 99� 67� 61� 10� 4� 70� 31� 49�
J20� 9� 41� 22� 34� 83� 55� 3� 8� 75� 30� 57� 65� 89� 60� 90� 84� 74� 17� 2� 19�

-�/�

Case�10�(50x10):�Taillard�(1993)�
J\M� M1� M2� M3� M4� M5� M6� M7� M8� M9� M10�
J1� 46� 61� 3� 51� 37� 79� 83� 22� 27� 24�
J2� 52� 87� 1� 24� 16� 93� 87� 29� 92� 47�
J3� 79� 51� 58� 21� 42� 68� 38� 99� 75� 39�
J4� 45� 25� 85� 57� 47� 75� 38� 25� 94� 66�
J5� 97� 73� 33� 69� 94� 37� 86� 98� 18� 41�
J6� 10� 93� 71� 51� 14� 44� 67� 55� 41� 46�
J7� 44� 28� 58� 50� 94� 34� 23� 80� 37� 24�
J8� 24� 90� 56� 51� 34� 39� 19� 82� 58� 23�
J9� 85� 94� 64� 21� 72� 76� 97� 33� 56� 68�
J10� 75� 59� 43� 19� 36� 62� 78� 68� 20� 50�
J11� 66� 64� 48� 63� 88� 74� 66� 47� 2� 93�
J12� 49� 2� 69� 91� 51� 28� 67� 74� 39� 22�
J13� 95� 16� 96� 11� 41� 78� 7� 26� 91� 64�
J14� 61� 35� 35� 6� 71� 43� 23� 61� 81� 81�
J15� 19� 53� 82� 31� 94� 98� 67� 95� 33� 94�
J16� 47� 40� 53� 63� 99� 83� 8� 55� 14� 97�
J17� 84� 81� 64� 36� 11� 91� 77� 11� 88� 54�
J18� 13� 26� 11� 39� 97� 27� 71� 42� 22� 82�
J19� 11� 85� 61� 57� 44� 6� 85� 72� 36� 11�
J20� 19� 4� 36� 47� 77� 82� 29� 14� 65� 91�
J21� 98� 4� 53� 56� 69� 60� 49� 8� 79� 23�
J22� 2� 10� 87� 65� 91� 44� 3� 98� 23� 32�
J23� 85� 63� 88� 59� 38� 43� 94� 90� 66� 26�
J24� 44� 96� 10� 4� 25� 76� 76� 36� 5� 22�
J25� 7� 55� 32� 10� 87� 99� 95� 75� 15� 12�
J26� 73� 71� 38� 12� 7� 66� 48� 69� 51� 23�
J27� 19� 66� 25� 62� 66� 11� 4� 26� 2� 34�
J28� 69� 94� 24� 43� 54� 35� 37� 24� 81� 87�
J29� 12� 7� 90� 49� 86� 52� 82� 55� 12� 59�
J30� 73� 15� 7� 54� 49� 8� 57� 98� 40� 2�
J31� 85� 11� 11� 87� 3� 40� 61� 86� 59� 38�
J32� 23� 99� 49� 29� 48� 62� 6� 30� 32� 84�
J33� 53� 37� 2� 2� 44� 25� 97� 92� 16� 62�
J34� 16� 50� 76� 18� 93� 24� 5� 94� 87� 10�
J35� 88� 56� 17� 75� 37� 30� 27� 66� 78� 11�
J36� 8� 69� 32� 39� 82� 1� 95� 47� 41� 93�
J37� 26� 22� 39� 77� 31� 73� 46� 3� 43� 57�
J38� 42� 56� 9� 69� 59� 27� 92� 41� 94� 81�
J39� 58� 67� 83� 15� 78� 16� 46� 41� 1� 10�
J40� 63� 63� 69� 78� 33� 91� 52� 47� 93� 40�
J41� 7� 96� 67� 68� 36� 33� 8� 89� 22� 62�
J42� 2� 74� 28� 37� 3� 11� 11� 28� 93� 49�
J43� 44� 4� 88� 22� 58� 99� 7� 39� 62� 90�
J44� 38� 42� 23� 41� 10� 2� 54� 80� 53� 34�
J45� 24� 40� 91� 92� 98� 60� 72� 47� 30� 11�
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Case�10�(50x10):�Taillard�(1993)�
J46� 76� 30� 71� 67� 6� 90� 57� 57� 34� 81�
J47� 85� 93� 3� 24� 44� 36� 85� 74� 27� 51�
J48� 61� 36� 26� 87� 62� 62� 22� 38� 30� 21�
J49� 32� 25� 41� 91� 24� 15� 87� 59� 54� 39�
J50� 90� 87� 96� 31� 94� 3� 65� 5� 77� 27�

-2/�

�'3!�.���&�%��	*�*�����!

������&�������!!�'��&'3�
!������
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&�'��
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��i+���i+�=�i+�*&	���i+�
����'��4�"3���

Case�(#)
J�x�M

Method Sequence Makespan
Case�(#)
J�x�M

Method Sequence Makespan

Palmer�Slop�Index 3�1�2�4 30 Palmer�Slop�Index 8�2�6�4�7�3�1�5 52
Gupta's�Heuristics 3�1�2�4 30 Gupta's�Heuristics 6�8�2�7�5�4�3�1 55

CDS 3�1�2�4 30 CDS 8�2�6�3�7�4�5�1 51
Dannenbring 3�2�1�4 31 Dannenbring 6�8�2�7�5�3�4�1 52

Hundal 3�1�2�4 30 Hundal 8�2�7�6�3�4�5�1 51
Harmonic�Triangle 3�2�1�4 31 Harmonic�Triangle 8�2�7�5�4�1�6�3 59

This�Paper 3�1�2�4 30 This�Paper 8�2�6�7�4�3�5�1 51
Palmer�Slop�Index 4�2�1�5�3 90 Palmer�Slop�Index 9�3�4�6�10�8�7�5�1�2 92
Gupta's�Heuristics 4�1�2�3�5 89 Gupta's�Heuristics 4�6�9�7�10�8�3�5�2�1 96

CDS 4�1�2�3�5 89 CDS 9�4�6�10�3�7�5�1�8�2 93
Dannenbring 3�1�2�5�4 93 Dannenbring 6�9�4�10�8�3�7�5�2�1 92

Hundal 1�2�3�4�5 89 Hundal 9�4�3�6�10�8�7�1�5�2 90
Harmonic�Triangle 3�1�5�4�2 90 Harmonic�Triangle 9�6�8�10�2�4�7�5�3�1 94

This�Paper 3�4�1�2�5 89 This�Paper 9�4�3�6�10�8�7�5�1�2 92
Palmer�Slop�Index 5�4�2�3�1 225 Palmer�Slop�Index 3�1�10�5�6�2�8�7�9�4 99
Gupta's�Heuristics 1�2�3�4�5 229 Gupta's�Heuristics 3�6�10�1�5�9�8�2�7�4 103

CDS 2�3�4�5�1 224 CDS 3�6�10�1�9�5�8�2�7�4 102
Dannenbring 1�2�3�4�5 229 Dannenbring 3�10�1�5�9�8�6�2�7�4 97

Hundal 2�1�5�3�4 214 Hundal 3�1�10�6�5�2�8�7�4�9 100
Harmonic�Triangle 1�2�3�4�5 229 Harmonic�Triangle 3�6�1�10�9�5�4�2�7�8 96

This�Paper 2�1�5�3�4 214 This�Paper 3�1�10�5�6�8�2�9�7�4 97
Palmer�Slop�Index 4�1�5�3�2�7�6 70 Palmer�Slop�Index 5�12�15�17�18�4�9�2�20�3�10�13�11�19�6�7�14�8�16�1 1790
Gupta's�Heuristics 4�1�3�5�2�7�6 70 Gupta's�Heuristics 2�8�17�12�5�9�6�4�15�19�13�10�7�11�3�18�20�14�16�1 2027

CDS 4�1�3�5�6�2�7 68 CDS 2�17�18�5�9�15�12�20�4�6�7�13�19�10�14�8�11�3�1�16 1757
Dannenbring 4�1�3�5�6�2�7 68 Dannenbring 18�2�17�5�3�4�9�12�15�20�10�13�8�19�14�11�7�6�1�11 1771

Hundal 4�5�3�1�2�7�6 69 Hundal 5�12�18�17�15�4�2�9�3�20�10�11�6�13�7�19�14�8�16�1 1741
Harmonic�Triangle 1�7�3�5�6�2�4 78 Harmonic�Triangle 16�2�6�4�17�5�9�8�13�20�14�10�19�12�11�15�7�1�3�18 2016

This�Paper 4�1�5�3�2�6�7 66 This�Paper 5�12�18�15�17�4�9�2�3�20�10�13�19�11�7�6�14�8�1�16 1758
Palmer�Slop�Index 2466
Gupta's�Heuristics 2555

CDS 2493
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