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Example of a tour in TSP
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Example of a tour in PCTSP
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Definition

Given a complete graph G = (V , E), a root r ∈ V ,
ce ≥ 0 ∀e ∈ E metric lengths of the edges and
πv ≥ 0 ∀v ∈ V\{r} vertex weights,
the price-collecting traveling salesman problem is to find a
cycle C = (VC , EC) in G, so that r ∈ VC , and∑

e∈EC
+
∑

v∈V\VC
is minimal.
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LP relaxation

min
∑
e∈E

Cexe +
∑
v∈V

πv (1 − yv )

x(δ(v)) = 2yv ∀v ∈ V\{r}
x(δ(r)) ≤ 2
x(δ(S)) ≥ 2yv ∀S ⊆ V\{r}, v ∈ S

yr = 1
xe ≥ 0 ∀e ∈ E
yv ≥ 0 ∀v ∈ V
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A heuristic algorithm

▶ Given: a complete graph on n nodes with metric edge
lengths, positive vertex weights and a root vertex

▶ Step: add one vertex to the tour which leads to the biggest
improvement

▶ Choose the best tour
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Improvements
1. Deleting vertices

Given a tour, check for each vertex if the cost can be
decreased by deleting that vertex.

2. Switching edges
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Testing on random graphs

Generating graphs:
▶ fixed n = 100 vertices
▶ vertex weights: random integers between 0 and 100
▶ edge lengths: random coordinates between 0 and 800,

euclidean distances, rounding
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Test results
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Future plans

▶ Calculate lower bound for PCTSP from the LP relaxation
▶ Implement and test more advanced algorithms
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Thank you for the attention!

The price-collecting traveling salesman and related problems


