Dimension reduction (high-D data visualization)
Input data:

1.51588824, 12.87795, 3.43036, 1.40066, 73.282, 0.68931, 8.04468,
15176423, 12.9777, 3.53812, 1.21127, 73.002, 0.65205, 8.52888,
1.52212996, 14.20795, 3.82099, 0.46976, 71.77, 0.11178, 9.5726,
1.52222108, 13.21045, 3.7716, 0.79076, 71.9884, 0.13041, 10.2452,
151755118, 13.39, 3.65935, 1.1888, 72.7892, 0.57132, 8.27064
1.51645774, 13.40995, 3.55159, 1.24979, 72.8116, 0.6831, 8.09848,
1.51629828, 12.7117, 3.33158, 1.49054, 73.282, 0.67068, 8.23836
1.52725546, 13.8023, 3.15198, 0.65915, 70.5716, 0.08073, 11.63852
151891798, 13.46315, 3.82997, 1.25942, 72.5484, 0.57132, 8.20608
1.51871296, 12.93115, 3.65935, 1.56116, 72.5092, 0.57753, 8.5504,
1.5177562, 13.52965, 3.40791, 1.51943, 72.0388, 0.57753, 8.78712,
1.51609326, 13.33015, 3.52914, 1.33967, 72.6716, 0.5589, 8.3352
151663998, 13.1373, 3.44832, 1.76018, 72.4812, 0.60237, 8.37824,
1.52121876, 14.0284, 3.75813, 0.5789, 71.7924, 0.11178, 9.64792
1.51645774, 13.03755, 3.39893, 1.25942, 73.0076, 0.52164, 8.58268
1.5151365, 14.00845, 2.68053, 3.5, 69.8884, 1.68291, 5.87116,
1.51315464, 13.0176, 0, 3.04097, 70.482, 6.21, 6.95792,
1.52119598, 12.97105, 0.32777, 1.5098, 73.3884, 0.13041, 11.27268
15215149, 11.02925, 1.71069, 1.56116, 73.4388, 0.57753, 11.617
1.5132002, 12.99765, 0, 3.0185, 70.7004, 6.21, 6.92564,

1.5196925, 14.5604, 0, 0.55964, 73.478, 0, 11.21888

151115, 17.38, 0, 0.34136, 75.41, 0, 6.64588

151937358, 13.789, 2.41113, 1.1888, 72.7612, 0, 9.76628,
1.51828014, 14.46065, 2.24051, 1.61894, 72.3804, 0, 9.26056
1.51853072, 14.08825, 2.19112, 1.66067, 72.6716, 0, 9.32512
1.51652608, 11.94695, 0, 1.1888, 75.1804, 2.70135, 8.927,
1.52064926, 14.3609, 0, 2.02019, 73.422, 0, 8.4428

1.51130946, 13.68925, 3.20137, 1.81154, 72.8116, 1.75743, 5.43,
151556932, 13.8688, 0, 2.54021, 73.2316, 0.14283, 9.4112
1.5163894, 14.36755, 0, 2.73923, 72.8508, 0, 9.45424,

Distance matrix (30*30):

6.66 @.61 2.78 2.73 6.82 6.74 6.20 4.76 1.65 0.97 1.66 ©.83 6.08 2.60 6.66 4.85 7.35 4.52 4.38 7.27 5.89 6.33 2.37 2.66 2.36 4.50 3.87 3.61 4.83 4.209
©.61 8.88 2.25 2.13 B8.55 8.64 8.68 4.13 8.8@ 0.62 1.19 8.54 8.79 2.14 8.21 4.99 7.45 4.28 4.12 7.39 4.83 6.51 1.99 2.32 2.18 4.76 3.96 3.44 4.82 4.25
2.78 2.25 9.0 1.27 2.04 2.21 2.81 2.52 1.97 2.16 1.62 2.04 2.26 ©.23 2.20 5.50 8.27 4.51 4.79 8.24 4,51 6.82 1.93 2.09 2.23 6.24 4.59 4.84 4.60 4.58
2.73 2.13 1.27 0.0 2.22 2.43 2.63 2.17 2.23 2,61 1.76 2.16 2.24 1.05 2.088 5.93 8.33 3.93 3.71 8.30 4,39 7.52 1.79 2.39 2.31 5.88 4.73 5.3@ 4.47 4,55
©.82 ©.55 2.4 2.22 ©.00 ©.24 6.96 4.15 ©.32 .71 1.61 8.25 8.74 1.97 ©.58 4.78 7.47 4.58 4.60 7.41 4.96 6.31 2.87 2.19 2.88 5.11 3.97 3.19 4.14 4.38
6.74 ©.64 2.21 2.43 6.24 6.066 6.01 4.31 6.42 0.8 1.60 ©.32 6.73 2.15 6.68 4.55 7.36 4.62 4.68 7.23 5.81 6.21 2.17 2.23 2.11 5.81 3.88 2.06 4.88 4,25
6.20 8.606 2.81 2.63 6.96 6.91 6.68 4.60 1.19 .93 1.509 @.92 .97 2.76 6.62 4.93 7.33 4.31 4.11 7.25 4.98 6.46 2.27 2.56 2.29 4.47 3.82 3.22 3.98 4.19
4.7@ 4.13 2.52 2.17 4.15 4.31 4.68 6.80 4.11 3.92 3.38 4.85 4.84 2.42 4.96 6.68 8.78 4.18 4.36 8.71 4.38 8.44 3.82 3.33 3.43 7.81 5.52 6.91 5.85 4.96
1.85 .80 1.97 2.23 ©.32 ©.42 1.19 4.11 ©.6@ 0.72 ©.92 ©.38 ©.73 1.91 ©.85 4.52 7.46 4.78 4.79 7.40 5.16 6.47 2.22 2.26 2.20 5.38 4.15 3.15 4.31 4.43
©.97 ©.62 2.16 2.1 ©.71 ©.86 6.93 3.92 ©.72 0.60 ©.84 8.55 ©.40 2.03 ©.65 4.68 7.35 4.41 4.21 7.29 5.84 6.86 2.88 2.28 2.11 5.13 4.16 3.47 4.98 4.26
1.6@ 1.19 1.62 1.76 1.81 1.89 1.59 3.38 ©.92 ©.84 ©.60 .83 ©.76 1.51 1.14 4.36 7.19 4.24 4,37 7.15 4.68 6.64 1.73 1.71 1.68 5.35 3.86 3.66 3.84 3.0@
6.83 ©.54 2.@84 2.16 6.25 6.33 6.92 4.65 6.38 0.55 6.83 @.60 6.51 1.95 6.53 4.57 7.35 4.44 4.47 7.29 4,88 6.37 1.96 2.87 1.94 5.86 3.86 3.22 3.98 4.13
©.98 8.79 2.26 2.24 8.74 8.73 8.97 4.84 8.73 0.40 ©.76 ©.51 ©8.80 2.15 8.77 4.31 7.14 4.30 4.35 7.89 4.98 6.62 2.85 2.80 1.95 5.86 3.84 3.24 3.86 4.8@
2.69 2.14 ©.23 1.5 1.97 2.15 2.7@ 2.42 1.91 2,83 1.51 1.95 2.15 ©.00 2.09 5.48 8.21 4.35 4,58 8.18 4.44 6.89 1.79 2.02 2.13 6.13 4.52 4.85 4.49 4.48
@.66 ©.21 2.26 2.98 ©.59 0.68 ©.62 4.86 ©.85 0.65 1.14 @.53 ©.77 2.09 ©.006 4.99 7.49 4,13 4,85 7.42 4,67 6.41 1.81 2.15 1.91 4.73 3.79 3.5@ 3.84 4,07
(4.85 4.99 5.58 5.93 4.78 4.55 4.93 6.68 4.52 4.60 4.36 4.57 4.31 5.48 4.99 @.08 5.51 7.38 7.77 5.54 7.78 7.9@8 5.63 4.95 5.11 7.43 5.61 3.46 5.85 5.69
7.35 7.45 8.27 8.33 7.47 7.38 7.33 8.70 7.46 7.35 7.10 7.35 7.14 £.21 7.408 5.51 ©.66 8.15 8.44 6.22 28.62 0.45 7.84 7.52 7.54 6.55 7.23 6.31 7.17 7.23
(4.52 4.28 4.51 3.93 4.58 4.62 4.31 4.18 4.78 4.41 4.24 4.44 4,39 4.35 4.13 7.38 8.15 ©.68 2.45 8.69 1.89 6.81 2.79 3.31 3.81 4.87 3.21 6.78 2.34 2.68
(4.38 4.12 4.79 3.71 4.608 4.68 4.11 4.36 4.79 4.21 4.37 4.47 4.35 4.58 4.85 7.77 8.44 2.45 9.60 8.38 4.11 8.58 3.53 4.37 3.97 4.32 4.96 7.83 4.13 4.56
7.27 7.39 8.24 8.3@ 7.41 7.23 7.25 8.71 7.4@ 7.29 7.15 7.29 7.09 8.18 7.42 5.54 ©.22 8.09 8.38 ©.60 8.56 9.34 7.79 7.48 7.49 6.39 7.15 6.22 7.10 7.18
5.89 4.83 4.51 4.39 4,96 5.01 4.98 4.38 5.16 5.84 4.68 4.88 4.98 4.44 4,67 7.78 8.62 1.89 4.11 8.56 @.80 5.71 3.87 3.35 3.24 4.76 3.14 7.84 2.78 2.88
6.33 6.51 6.82 7.52 6.31 6.21 6.46 8.44 6.47 6.86 6.64 6.37 6.62 6.89 6.41 7.96 9.45 6.81 8.58 9.34 5.71 @.80 6.81 5.58 5.66 6.54 4.37 6.11 5.44 5.41
2.37 1.99 1.63 1.79 2.67 2.17 2.27 3.62 2.22 2.68 1.73 1.96 2.65 1.79 1.81 5.63 7.84 2.79 3.53 7.79 3.87 6.61 0.86 1.83 @.75 4.86 3.66 4.79 2.83 2.94
2.608 2.32 2.9 2.39 2.19 2.23 2.56 3.33 2.26 2.28 1.71 2.87 2.89 2.82 2.15 4.95 7.52 3.31 4.37 7.48 3.35 5.58 1.83 ©.868 0.48 5.17 2.64 4.42 2.64 2.56
2.36 2.10 2.23 2.31 2.8 2.11 2.29 3.43 2,20 2.11 1.68 1.94 1.95 2.13 1.91 5.11 7.54 3.01 3.97 7.49 3.24 5.66 0.75 ©.48 0.00 4.83 2.52 4.41 2.44 2.47
#.59 4.76 6.24 5.88 5.11 5.e1 4.47 7.e1 5.38 5.13 5.35 5.86 5.86 6.13 4.73 7.43 6.55 4.07 4,32 6.39 4.76 6.54 4.80 5.17 4.83 0.006 4.14 5.69 4.01 4,61
3.87 3.96 4.59 4.73 3.97 3.88 3.82 5.52 4.15 4,19 3.86 3.86 3.84 4.52 3.79 5.61 7.23 3.21 4.86 7.15 3.14 4.37 3.80 2.64 2.52 4.14 0.6 4.83 1.23 1.37
3.81 2.44 4.84 5.38 3.10 2.06 3.22 6.01 3.15 3.47 3.66 3.22 3.24 4.85 3.56 3.46 6.31 6.72 7.83 6.22 7.84 6.11 4.79 4.42 4.41 5.60 4.83 6.68 5.43 5,55
(4.83 4.82 4.60 4.47 4.14 4.088 3.98 5.85 4.31 4.88 3.84 3.08 3.86 4.40 3.84 5.85 7.17 2.34 4.13 7.18 2.78 5.44 2.83 2.64 2.44 4.81 1.23 5.43 0.88 B8.67
#.29 4,25 4,58 4.55 4.30 4.25 4.19 4.96 4.43 4.26 3.90 4.13 4.00 4.48 4.07 5.69 7.23 2.68 4,56 7.18 2.88 5.41 2.94 2.56 2.47 4.61 1.37 5.55 0.67 @.00

1%t generation:

Best chromosome representing 30 points: (6.46, 5.54); (2.58, 5.44); (6.34, 7.44); (7.75, 7.78); (5.32,
7.21); (6.03, 5.1); (5.96, 6.04); (5.07, 2.96); (8.99, 4.87); (6.2, 1.25); (5.19, 7.35); (5.14, 8.9); (2.58, 3.54);
(3.51, 9.64); (6.27, 5.36); (6.36, 1.27); (4.02, 9.45); (6.34, 8.09); (9.01, 8.48); (1.29, 8.54); (5.36, 8.26);
(2.16, 5.68); (2.37, 4.49); (8.46, 5.12); (5.15, 5.33); (2.84, 3.65); (2.73, 6.54); (8.5, 9.1); (1.39, 3.67);
(3.85, 3.79) Fitness function = 2906.19365660629
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30" generation:

Best chromosome representing 30 points: (6.52, 6.03); (5.4, 4.77); (5.79, 5.17); (4.93, 4.51); (3.68,
5.54); (4.43, 4.76); (5.24, 5.12); (4.12, 2.29); (6.05, 4.33); (5.87, 6.57); (5.09, 7.18); (5.17, 6.69); (5.99,
5.07); (4.6, 5.14); (5.84, 5.23); (1.01, 5.45); (1.24, 9.34); (8.86, 5.7); (8.95, 2.47); (1.84, 9.85); (7.49,
3.64); (1.03, 1.5); (7.13, 4.91); (4.64, 4.99); (5.68, 3.84); (7.85, 9.34); (7.12, 6.91); (2.65, 7.08); (8.73,
4.01); (8.3, 4.34) Fitness function = 775.393971537402
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50'" generation:

Best chromosome representing 30 points: (5.02, 6.22); (5.32, 5.3); (4.6, 4.44); (3.07, 3.92); (4.43,
6.38); (4.79, 5.81); (5.96, 6.04); (3.05, 2.98); (5.61, 6.1); (4.29, 5.88); (3.99, 5.32); (4.83, 5.7); (5.14,
6.08); (2.91, 4.88); (5.03, 5.89); (1.84, 8.97); (9.59, 9.46); (7.08, 1.68); (6.14, 1.6); (9.78, 9.77); (4.7,
1.48); (9.89, 1.93); (5.71, 3.88); (4.35, 5.3); (5.68, 3.84); (9.9, 5.32); (7.98, 3.84); (5.47, 8.85); (7.02,
3.03); (6.8, 3.12) Fitness function = 380.286726046334



= ® [annsie Mpynne NE
184 297 _ 378370 @ Oannsie Mpynne M2
Esad 547.885 959 9.4 ® [annsie Mpynns N3
o [ ] ® [annwie Mpynno Ned
Oannsie Mpynne NS
g ® [annsie Mpynne N2E
443,638 514, 6.08
. 5.02:622 :
483570 ° 5.pe: 6.04
6 o —
s S > '&Qz‘ﬁs.m;sﬂ 24522
291,488 3 99'.5 A3 5.03; 889 L ]
[ ] 23550 46444
307,352 L 571, 388 TEE 384
4 L] ®
3.05;2.98 568,3p4 7.02:303
62312 @ @
9.8p:1.93
2 - St 708 168
ENFRE-] ® P
0
1.81 381 581 7.81 9.81

200™ generation:

Best chromosome representing 30 points: (5.02, 6.22); (4.48, 6.41); (2.71, 5.07); (2.83, 4.84); (4.25,
6.03); (4.82, 6.02); (5.36, 6.09); (2.2, 3.32); (4.65, 5.61); (4.29, 5.88); (3.99, 5.32); (4.72, 6.01); (5.14,
6.08); (3.03, 4.78); (4.3, 5.62); (5.04, 9.87); (9.63, 9.64); (5.44, 1.49); (6.14, 1.6); (9.78, 9.78); (4.97,
1.46); (9.89, 1.93); (4.25, 3.99); (5.14, 4.72); (5.15, 4.43); (9.93, 5.08); (7.98, 3.84); (5.47, 8.85); (7.33,
3.48); (7.09, 3.09) Fitness function = 245.225695131593
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Fitness function:
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