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Abstract

In the commodity-constrained split delivery vehicle routing problem (C-SDVRP), cus-
tomer demands are composed of sets of different commodities. The C-SDVRP asks for a
minimum-distance set of vehicle routes such that all customer demands are met and vehicle
capacities are respected. Moreover, whenever a commodity is delivered by a vehicle to a
customer, the entire amount requested must be provided. Different commodities demanded
by one customer, however, can be delivered by different vehicles. Thus, the C-SDVRP is a
relaxation of the capacitated vehicle routing problem and a restriction of the split delivery
vehicle routing problem. For its exact solution, we propose a branch-price-and-cut algorithm
that employs and tailors stabilization techniques that have been successfully applied to sev-
eral cutting and packing problems. More precisely, we make use of (deep) dual-optimal
inequalities which are particularly suited to reduce the negative effects caused by the in-
herent symmetry of C-SDVRP instances. One main issue here is the interaction between
branching and cutting decisions and the different classes of dual inequalities. Extensive
computational tests on existing and extended benchmark instances show that all stabilized
variants of our branch-price-and-cut are clearly superior to the non-stabilized version. On
the existing benchmark, our algorithm is significantly faster than the state-of-the-art algo-
rithm and provide several new optima for instances with up to 60 customers and 180 tasks.
Lower bounds are reported for all tested instances with up to 80 customers and 480 tasks,
improving the bounds for all unsolved instances and providing first lower bounds for several
instances.
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