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Traveling Salesman Problem

One of the classic problems in optimization is to find the minimum-distance path between a set of points. For example, what is the shortest route that connects all of these 13 European cities?

	
	Madrid
	Paris
	Londres
	Dublin
	Rome
	Bruxelles
	Amsterdam
	Berlin
	Copenhague
	Stokholm
	Luxembourg
	Helsinki
	Vienne
	Athènes
	Lisbonne

	Madrid
	0
	1260
	1725
	2259
	2086
	1556
	1735
	2360
	2539
	3163
	1592
	3523
	2444
	4029
	644

	Paris
	1260
	0
	465
	999
	1437
	296
	475
	1100
	1279
	1903
	332
	2263
	581
	3058
	1792

	Londres
	1725
	465
	0
	534
	1902
	374
	344
	996
	1147
	1771
	1725
	2131
	1506
	3399
	2257

	Dublin
	2259
	999
	534
	0
	2436
	908
	878
	1530
	1681
	2305
	1124
	2665
	2040
	3933
	2791

	Rome
	2086
	1437
	1902
	2436
	0
	1545
	1764
	1529
	2019
	2642
	1329
	3003
	1250
	1417
	2730

	Bruxelles
	1556
	296
	374
	908
	1545
	0
	198
	789
	968
	1592
	216
	1952
	1132
	305
	2098

	Amsterdam
	1735
	475
	344
	878
	1764
	198
	0
	685
	803
	1427
	405
	1860
	1177
	3070
	2267

	Berlin
	2360
	1100
	996
	1530
	1529
	789
	685
	0
	461
	1070
	768
	1430
	657
	2556
	2892

	Copenhague
	2539
	1279
	1147
	1681
	2019
	968
	803
	461
	0
	624
	947
	984
	1118
	3017
	3071

	Stokholm
	3163
	1903
	1771
	2305
	2642
	1592
	1427
	1070
	624
	0
	1571
	360
	1727
	2626
	3695

	Luxembourg
	1592
	332
	1725
	1124
	1329
	216
	405
	768
	947
	1571
	0
	1431
	964
	2799
	2124

	Helsinki
	3523
	2263
	2131
	2665
	3003
	1952
	1860
	1430
	84
	360
	1431
	0
	1787
	3416
	4055

	Vienne
	1696
	581
	1506
	2040
	1251
	1132
	1177
	657
	118
	1727
	964
	1787
	0
	1899
	2996

	Athènes
	4029
	3058
	3399
	3933
	1417
	3025
	3070
	2556
	3017
	2626
	2799
	3416
	1899
	0
	4673

	Lisbonne
	640
	1792
	2257
	2791
	2730
	2088
	2267
	2892
	3071
	3695
	2124
	4055
	2976
	4673
	0


In the table above, the numbers indicate the distances between the cities in kilometers.

Here’s a map of the situation:
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