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 4.27 Parabolic 3 
Parabolic

Std. Dev. = 0 Std. Dev. = 1 Std. Dev. = 2 Std. Dev. = 3Factor = 3
Yield Yield Yield Yield

Average 55388.1 0:00:05 12.000 8649.93 0:00:38 14.708 8558.87 0:00:38 18.012 8545.4 0:00:38 21.581
Std. Dev. 219.85 0:00:00 0.000 52.0075 0:00:00 0.336 53.9111 0:00:00 0.902 61.866 0:00:00 0.875

Max 55767 0:00:06 12.000 8738 0:00:38 15.227 8651 0:00:38 20.203 8662 0:00:38 23.544
Min 55038 0:00:05 12.000 8575 0:00:37 14.194 8458 0:00:37 16.914 8414 0:00:37 20.291

S/N ratio - - 21.584 - - 23.346 - - 25.092 - - 26.663

Standard Deviation = 0 Standard Deviation = 3

4.33 Parabolic 3

 4.28 Rastrigin 3 
Rastrigin

Std. Dev. = 0 Std. Dev. = 1 Std. Dev. = 2 Std. Dev. = 3Factor = 3
Yield Yield Yield Yield

Average 18555.8 0:00:04 112.503 18486.4 0:00:44 111.383 18511.3 0:00:44 113.006 18235.4 0:00:44 115.084
Std. Dev. 146.115 0:00:00 2.037 110.006 0:00:00 2.884 168.444 0:00:00 3.584 139.213 0:00:01 3.633

Max 18783 0:00:05 115.353 18731 0:00:45 117.827 18874 0:00:45 118.913 18597 0:00:45 119.634
Min 18287 0:00:04 107.144 18340 0:00:44 105.544 18210 0:00:44 107.678 18059 0:00:44 107.583

S/N ratio - - 41.020 - - 40.928 - - 41.051 - - 41.209

Standard Deviation = 0 Standard Deviation = 3

4.34 Rastrigin 3
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 4.29 Rosenbrock 3 
Rosenbrock

Std. Dev. = 0 Std. Dev. = 1 Std. Dev. = 2 Std. Dev. = 3Factor = 3
Yield Yield Yield Yield

Average 39345.7 0:00:05 79.996 24953.2 0:00:49 82.753 19372.7 0:00:46 85.635 16162.6 0:00:43 88.726
Std. Dev. 296.968 0:00:01 0.003 255.226 0:00:01 0.430 237.832 0:00:01 0.738 185.852 0:00:01 1.000

Max 39794 0:00:06 80.000 25509 0:00:50 83.507 19624 0:00:47 86.896 16555 0:00:44 91.271
Min 38795 0:00:05 79.988 24634 0:00:49 82.160 18922 0:00:45 84.140 15774 0:00:43 87.338

S/N ratio - - 38.061 - - 38.355 - - 38.652 - - 38.960

Standard Deviation = 0 Standard Deviation = 3

4.35 Rosenbrock 3

 4.30 Shekel 3 
Shekel

Std. Dev. = 0 Std. Dev. = 1 Std. Dev. = 2 Std. Dev. = 3Factor = 3
Yield Yield Yield Yield

Average 45219.5 0:00:08 18.662 8668.93 0:00:40 17.854 8589.87 0:00:39 17.557 8609.93 0:00:39 19.316
Std. Dev. 260.943 0:00:00 0.014 58.4618 0:00:01 1.726 75.9651 0:00:01 1.649 71.6554 0:00:01 1.644

Max 45589 0:00:08 18.676 8791 0:00:40 19.818 8710 0:00:40 20.208 8706 0:00:40 21.998
Min 44724 0:00:07 18.632 8570 0:00:39 14.967 8441 0:00:39 14.880 8450 0:00:39 16.298

S/N ratio - - 25.419 - - 24.913 - - 24.821 - - 25.649

Standard Deviation = 0 Standard Deviation = 3

4.36 Shekel 3
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 4.31 Styblinski 3 
Styblinski

Std. Dev. = 0 Std. Dev. = 1 Std. Dev. = 2 Std. Dev. = 3Factor = 3
Yield Yield Yield Yield

Average 43456.1 0:00:05 391.795 43379.6 0:01:02 392.213 43461.9 0:01:02 392.948 43521 0:01:02 394.345
Std. Dev. 388.149 0:00:00 0.676 319.947 0:00:01 0.807 392.279 0:00:00 1.038 323.311 0:00:00 2.181

Max 44026 0:00:06 392.391 43816 0:01:02 393.456 44149 0:01:02 394.212 44188 0:01:02 397.497
Min 42841 0:00:05 390.117 42722 0:01:01 390.621 42875 0:01:01 390.496 42967 0:01:01 390.158

S/N ratio - - 51.861 - - 51.870 - - 51.887 - - 51.917

Standard Deviation = 0 Standard Deviation = 3

4.37 Styblinski 3

 3

 4.32 Parabolic 3 
Parabolic

Std. Dev. = 0 Std. Dev. = 1 Std. Dev. = 2 Std. Dev. = 3Factor = 3
Yield Yield Yield Yield

Average 6000 0:00:05 11.988 6000 0:00:08 14.303 6000 0:00:08 17.596 6000 0:00:08 20.967
Std. Dev. 0 0:00:01 0.006 0 0:00:01 0.292 0 0:00:01 0.851 0 0:00:00 1.399

Max 6000 0:00:05 11.995 6000 0:00:09 14.773 6000 0:00:09 19.952 6000 0:00:09 23.185
Min 6000 0:00:04 11.977 6000 0:00:08 13.775 6000 0:00:08 16.647 6000 0:00:08 19.099

S/N ratio - - 21.575 - - 23.104 - - 24.885 - - 26.391

Standard Deviation = 0 Standard Deviation = 3

4.38 Parabolic 3
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 4.33 Rastrigin 3 
Rastrigin

Std. Dev. = 0 Std. Dev. = 1 Std. Dev. = 2 Std. Dev. = 3Factor = 3
Yield Yield Yield Yield

Average 6000 0:00:05 101.290 6000 0:00:08 98.167 6000 0:00:08 98.226 6000 0:00:08 97.641
Std. Dev. 0 0:00:01 7.353 0 0:00:01 7.216 0 0:00:01 6.180 0 0:00:01 9.757

Max 6000 0:00:05 114.954 6000 0:00:09 106.293 6000 0:00:09 106.713 6000 0:00:09 114.437
Min 6000 0:00:04 90.785 6000 0:00:08 79.427 6000 0:00:08 83.884 6000 0:00:08 84.762

S/N ratio - - 40.053 - - 39.781 - - 39.794 - - 39.692

Standard Deviation = 0 Standard Deviation = 3

4.39 Rastrigin 3

 4.34 Rosenbrock 3 
Rosenbrock

Std. Dev. = 0 Std. Dev. = 1 Std. Dev. = 2 Std. Dev. = 3Factor = 3
Yield Yield Yield Yield

Average 6000 0:00:05 79.955 6000 0:00:08 82.186 6000 0:00:08 84.583 6000 0:00:09 87.525
Std. Dev. 0 0:00:00 0.029 0 0:00:01 0.492 0 0:00:01 0.707 0 0:00:01 0.993

Max 6000 0:00:05 79.996 6000 0:00:09 82.872 6000 0:00:09 86.040 6000 0:00:09 90.074
Min 6000 0:00:04 79.901 6000 0:00:08 81.569 6000 0:00:08 83.692 6000 0:00:08 86.032

S/N ratio - - 38.057 - - 38.296 - - 38.545 - - 38.841

Standard Deviation = 0 Standard Deviation = 3

4.40 Rosenbrock 3
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 4.35 Shekel 3 
Shekel

Std. Dev. = 0 Std. Dev. = 1 Std. Dev. = 2 Std. Dev. = 3Factor = 3
Yield Yield Yield Yield

Average 6000 0:00:05 15.152 6000 0:00:09 15.300 6000 0:00:09 16.239 6000 0:00:09 17.421
Std. Dev. 0 0:00:00 2.013 0 0:00:01 1.322 0 0:00:01 1.474 0 0:00:01 1.950

Max 6000 0:00:05 17.876 6000 0:00:09 17.645 6000 0:00:09 19.501 6000 0:00:09 20.684
Min 6000 0:00:04 11.561 6000 0:00:08 13.393 6000 0:00:08 13.873 6000 0:00:08 15.121

S/N ratio - - 23.384 - - 23.610 - - 24.130 - - 24.691

Standard Deviation = 0 Standard Deviation = 3

4.41 Shekel 3

 4.36 Styblinski 3 
Styblinski

Std. Dev. = 0 Std. Dev. = 1 Std. Dev. = 2 Std. Dev. = 3Factor = 3
Yield Yield Yield Yield

Average 6000 0:00:05 376.617 6000 0:00:08 373.162 6000 0:00:08 374.007 6000 0:00:08 372.683
Std. Dev. 0 0:00:00 6.739 0 0:00:01 10.145 0 0:00:01 7.466 0 0:00:01 9.113

Max 6000 0:00:05 387.536 6000 0:00:09 390.496 6000 0:00:09 388.336 6000 0:00:09 389.390
Min 6000 0:00:04 363.015 6000 0:00:08 352.538 6000 0:00:08 361.042 6000 0:00:08 358.635

S/N ratio - - 51.514 - - 51.429 - - 51.453 - - 51.421

Standard Deviation = 0 Standard Deviation = 3

4.42 Styblinski 3

 3
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 4.37 Parabolic 3 
Parabolic

Std. Dev. = 0 Std. Dev. = 1 Std. Dev. = 2 Std. Dev. = 3Factor = 3
Yield Yield Yield Yield

Average 17048.6 0:00:14 12.000 24332.5 0:02:13 15.104 24402.9 0:02:14 18.348 24489.1 0:02:13 21.142
Std. Dev. 102.003 0:00:00 0.000 123.345 0:00:04 0.387 103.459 0:00:06 0.592 98.0994 0:00:06 0.802

Max 17298 0:00:15 12.000 24468 0:02:19 15.695 24576 0:02:20 19.868 24661 0:02:25 23.106
Min 16849 0:00:14 12.000 24034 0:02:06 14.437 24226 0:02:02 17.513 24337 0:02:04 19.869

S/N ratio - - 21.584 - - 23.574 - - 25.263 - - 26.486

Standard Deviation = 0 Standard Deviation = 3

4.43 Parabolic 3

 4.38 Rastrigin 3 
Rastrigin

Std. Dev. = 0 Std. Dev. = 1 Std. Dev. = 2 Std. Dev. = 3Factor = 3
Yield Yield Yield Yield

Average 16685.4 0:00:15 118.414 18479.6 0:01:56 120.797 19822.2 0:02:00 124.152 20581.7 0:02:01 126.740
Std. Dev. 177.277 0:00:01 2.007 135.2 0:00:06 1.894 109.857 0:00:07 2.026 101.671 0:00:06 1.433

Max 17121 0:00:15 120.000 18696 0:02:09 122.993 20050 0:02:22 126.835 20769 0:02:11 128.888
Min 16492 0:00:14 116.038 18212 0:01:47 118.335 19644 0:01:52 119.767 20383 0:01:52 122.956

S/N ratio - - 41.465 - - 41.639 - - 41.876 - - 42.057

Standard Deviation = 0 Standard Deviation = 3

4.44 Rastrigin 3
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 4.39 Rosenbrock 3 
Rosenbrock

Std. Dev. = 0 Std. Dev. = 1 Std. Dev. = 2 Std. Dev. = 3Factor = 3
Yield Yield Yield Yield

Average 17132.1 0:00:16 80.000 24499.5 0:02:20 83.052 24423.5 0:02:17 86.397 24488.7 0:02:16 89.459
Std. Dev. 117.662 0:00:00 0.000 78.3061 0:00:06 0.406 73.1846 0:00:06 0.723 57.2032 0:00:07 0.858

Max 17322 0:00:17 80.000 24637 0:02:30 84.108 24556 0:02:28 87.379 24604 0:02:28 90.689
Min 16860 0:00:16 80.000 24315 0:02:09 82.535 24317 0:02:05 85.361 24368 0:02:03 87.915

S/N ratio - - 38.062 - - 38.387 - - 38.729 - - 39.031

Standard Deviation = 0 Standard Deviation = 3

4.45 Rosenbrock 3

 4.40 Shekel 3 
Shekel

Std. Dev. = 0 Std. Dev. = 1 Std. Dev. = 2 Std. Dev. = 3Factor = 3
Yield Yield Yield Yield

Average 17237.5 0:00:20 18.327 23049.7 0:02:16 21.178 23490.7 0:02:13 24.232 23821.5 0:02:16 26.683
Std. Dev. 211.951 0:00:01 1.368 175.057 0:00:05 1.456 181.641 0:00:06 1.509 178.207 0:00:05 0.803

Max 17746 0:00:21 18.680 23475 0:02:23 22.631 23874 0:02:25 26.069 24092 0:02:27 28.198
Min 16946 0:00:19 13.381 22818 0:02:05 16.494 23223 0:02:03 20.012 23480 0:02:08 25.465

S/N ratio - - 25.176 - - 26.452 - - 27.638 - - 28.518

Standard Deviation = 0 Standard Deviation = 3

4.46 Shekel 3
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 4.41 Styblinski 3 
Styblinski

Std. Dev. = 0 Std. Dev. = 1 Std. Dev. = 2 Std. Dev. = 3Factor = 3
Yield Yield Yield Yield

Average 17164.1 0:00:17 391.556 22099.3 0:02:28 393.482 22668.9 0:02:29 398.326 22918.1 0:02:31 400.482
Std. Dev. 154.351 0:00:01 3.650 73.7822 0:00:05 4.956 63.0266 0:00:08 1.014 102.288 0:00:07 1.386

Max 17465 0:00:18 392.498 22224 0:02:38 396.036 22764 0:02:41 399.846 23198 0:02:41 403.098
Min 16866 0:00:15 378.362 21975 0:02:21 381.129 22553 0:02:11 396.545 22764 0:02:20 397.396

S/N ratio - - 51.855 - - 51.897 - - 52.005 - - 52.052

Standard Deviation = 0 Standard Deviation = 3

4.47 Styblinski 3

3
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4.1.3.  4 

4

 4.42 Parabolic 4 
Parabolic

Std. Dev. = 0 Std. Dev. = 1 Std. Dev. = 2 Std. Dev. = 3Factor = 4
Yield Yield Yield Yield

Average 58866.5 0:00:08 12.000 8700.47 0:01:06 14.282 8585.87 0:01:06 17.377 8576.13 0:01:06 20.771
Std. Dev. 193.696 0:00:00 0.000 74.8617 0:00:00 0.331 71.5461 0:00:00 0.558 52.8108 0:00:00 0.845

Max 59131 0:00:09 12.000 8851 0:01:07 14.843 8699 0:01:07 18.368 8671 0:01:07 22.732
Min 58480 0:00:08 12.000 8619 0:01:06 13.748 8446 0:01:06 16.333 8476 0:01:06 19.816

S/N ratio - - 21.584 - - 23.090 - - 24.789 - - 26.330

Standard Deviation = 0 Standard Deviation = 3

4.53  Parabolic 4

 4.43 Rastrigin 4 
Rastrigin

Std. Dev. = 0 Std. Dev. = 1 Std. Dev. = 2 Std. Dev. = 3Factor = 4
Yield Yield Yield Yield

Average 19305.5 0:00:08 120.426 19210.9 0:01:10 115.174 19217.4 0:01:10 118.197 19189.1 0:01:10 118.187
Std. Dev. 133.853 0:00:01 6.355 114.266 0:00:01 9.081 111.106 0:00:01 8.811 148.669 0:00:01 7.271

Max 19539 0:00:09 131.747 19403 0:01:10 128.644 19500 0:01:10 134.833 19447 0:01:10 127.150
Min 19021 0:00:08 108.626 19017 0:01:09 97.559 19073 0:01:09 100.963 18960 0:01:09 102.185

S/N ratio - - 41.582 - - 41.148 - - 41.394 - - 41.414

Standard Deviation = 0 Standard Deviation = 3

4.54 Rastrigin 4


