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Motivation
Many evolutionary and constructive heuristic approaches have
been introduced in order to solve the Traveling Thief Problem
(TTP). However, the accuracy of such approaches is unknown
due to their inability to find global optima. We propose three
exact algorithms to the TTP. We compare these with the state-
of-the-art heuristic approaches to gather a comprehensive
overview on the accuracy of heuristic methods for solving
small TTP instances.

Travelling Thief Problem

Comparison of the exact approaches.

Experiments

Dynamic Programming

Branch and Bound Search

Constraint Programming

Comparison between DP and the heuristics.
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The DP to the TTP is a combination of Held-Karp algorithm for
the TSP and the dynamic programming to the PWT
problem[1].

We propose the upper bound that calculates the maximal
possible profit that the thief may obtain by passing the
remaining part of the tour with the minimal possible cost.

Profits Travelling Cost

is a tour for the TSP.

is a packing plan for the KP.

The TTP is a combination of travelling salesman problem
(TSP) and 0-1 knapsack problem (KP).

Our constraint programming model employs a simple
permutation based representation of the tour that allows the
use of the AllDifferent[2] filtering algorithm.
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