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An Optimal Distribution Model under Consideration of Delivery
Unit and Backlogging Costs
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In this paper, we propose a mathematical optimization model with a suitable algorithm to determine delivery and
backlogging quantities by minimizing the total cost including the penalty costs for delay. The system has fixed
transshipment costs and demands are fulfilled by some delivery units that represent the volume of delivery
amount to be shipped in a single time period. Since, backlogging is allowed, demands could be delivered later at
the expense of some penalty costs. The model provides the optimal decisions on when and how much to be
delivered while minimizing the total costs. To solve the problem, we propose an algorithm that uses the
Lagrangian dual in conjunction with some primal heuristic techniques that exploit the special structure of the
problem. Finally, we present some computational test results along with comments on the further study.
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6 5 8 80 9 35,600 6,800 0.15 77.2
7 10 7 100 10 87,000 17,000 0.83 192.2
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