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Abstract: In this paper, the facility location
problem in the multi-layer dynamic closed chain
including three kinds of connected facilities with
different activities is considered. A mixed integer
non-linear program of a single type of forward
products and single type of returned products,
through a set of facilities whose location
determined based on whether they serve as
forward, reverse or joint facilities dealing with
products from both directions, is proposed. In
order to get rid of the non-linearity phrases, the
linearization techniques are applied. Afterwards a
modified Benders decomposition method is
developed to solve the linearized problem. The
computational results indicate that the modified
Benders algorithm can efficiently solve the
proposed model.

Keywords: closed supply chain, linearization
techniques, mixed integer nonlinear programming,
Benders  decomposition  method, dynamic
programming.
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