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ABSTRACT

The Traveling Salesman Problem (TSP) is an optimization problem to find the
shortest tour starting from one location, visiting all locations exactly once, and returning
back. Three construction heuristics — namely Nearest Neighbor (NN), Nearest Insertion
(NI), and Farthest Insertion (FI) — were implemented and compared in terms of solution
quality and computational time. The empirical test was conducted using two data sets, TSP
Library and instances of real locations of selected department stores/ hypermarkets in
Thailand. The results show that FI algorithms gave the best solution on average, with less
than 10% deviation from the optimal solution for TSPs with up to 50 locations. The best
solution among NI and FI algorithms was on par with the optimal solution for up to
10-location TSPs. For solving the same size of TSP, Excel Solver required more time and
became inefficient for more than 10 locations. Thus, NI and FI heuristics can be applied,
instead of exact methods, for small TSPs with an acceptable tolerance. This study also
describes how to use Google Maps to locate locations and the Great Circle formula for
estimating the distance from latitude-longitude coordinates. The methods from this study
can be applied by individuals, salespersons, and businesses to solve a small TSP where

optimization software is not available.
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