
Approximation Taxonomy of Metric

TSP

Editors:

M. Hauptmann and M. Karpinski

Department of Computer Science and

Hausdorff Center for Mathematics

University of Bonn

(Update: April 2015)

The list below presents the best up to now known upper and lower approximation

bounds for the instances of metric TSP (we refer also to another source on approximation

algorithms for metric TSP [8]). It is intended to codify (at one glance) the (many)

recent developments and improvements on the approximability of that problem. It is

hoped to be useful in further research on the possible improvements of the underlying

approximation bounds.
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1 General Metric TSP ∗

• 3
2
-approximation [6]

• hard to approximate within a factor less than 123
122

[9]

2 Graphic TSP

• 7
5
-approximation [14]

• hard to approximate within a factor less than 535
534

[11]

3 (1,2)-TSP

• 8
7
-approximation [3]

• hard to approximate within a factor less than 535
534

[11]

4 Dense (1,2)-TSP

• 8
7
-approximation [3]

• hard to approximate within a constant 535
534

[11] [7]

5 Cubic Graphic TSP

• 4
3
-approximation [5], [13]

• hard to approximate within a factor less than 1153
1152

[10]

∗The underlying annotations to the problems can be found in the enclosed references-

update.
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6 Subcubic Graphic TSP

• 4
3
-approximation [13]

• hard to approximate within a constant 685
684

[10]

7 Cubic (1,2)-TSP

• 8
7
-approximation [3]

• hard to approximate within a factor less than 1141
1140

[10]

8 Subcubic (1,2)-TSP

• 8
7
-approximation [3]

• hard to approximate within a constant 673
672

[10]

9 Asymmetric TSP

• O( log n
log log n

)-approximation [2]

• hard to approximate within a factor less than 75
74

[9]

10 Asymmetric (1,2)-TSP

• 5
4
-approximation [4]

• hard to approximate within a factor less than 207
206

[11]
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11 Geometric TSP (arbitrary lp metric)

• PTAS for every fixed dimension [1], [12]

• APX-hard for log n dimensions [15]

.
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[14] A. Sebö, J. Vygen. Shorter Tours by Nicer Ears, CoRR arXiv:abs/1201.1870, 2012;

To appear in Combinatorica. 2

[15] L. Trevisan. When Hamming Meets Euclid: The Approximability of Geometric TSP

and Steiner Tree, SIAM Journal on Computing, 30(2):475-485, 2000. 11

6

http://arxiv.org/abs/1201.5821
http://dl.acm.org/citation.cfm?id=312204
http://arxiv.org/abs/1104.3090
http://arxiv.org/abs/1104.3090
http://arxiv.org/abs/1201.1870
http://dl.acm.org/citation.cfm?id=258533.258541

	General Metric TSP [1]The underlying annotations to the problems can be found in the enclosed references-update.
	Graphic TSP
	(1,2)-TSP
	Dense (1,2)-TSP
	Cubic Graphic TSP
	Subcubic Graphic TSP
	Cubic (1,2)-TSP
	Subcubic (1,2)-TSP
	Asymmetric TSP
	Asymmetric (1,2)-TSP
	Geometric TSP (arbitrary lp metric)

