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OZET

Bu tezde, amaci dagitim merkezleri, muayene veya kontrol merkezleri ve yeniden tiretim tesisleri yer secimi ile kullanilmig
trtinlerin geri toplama fiyatinin belirlenmesi olan bir tersine lojistik ag tasarim problemi tizerinde calisilmistir. incelenen
model ayni zamanda nakliye maliyetleri, sabit maliyetler ve geri toplama maliyetlerini enkiigtiklemek icin agdaki ileri ve
geri akiglar1 da koordine eder. Geri toplama fiyati ve miktari, geri toplamadan elde edilen fayda ve rakibin geri toplama
fiyatina baglhdr.

Bir karma tamsayili dogrusal olmayan tersine lojistik ag tasarim probleminin gosterimi verilmis ve ¢6zim igin kesin
sonug saglayan algoritmalar onerilmistir. Geri toplama fiyati herhangi bir pozitif degere sabitlendiginde geriye kalan
problem bir tamsay1 programlama problemidir. Bu problem Lagrange Gevsetmesi, Benders Ayristirmasi ve Capraz
Ayristirma algoritmalari ile ¢ozilebilir. Toplam maliyeti enkiigtikleyen en iyi geri toplama fiyati ise Altin Bolim Arama
teknigiyle bulunmus ve sayisal sonuglar raporlanmustir. Ayrica, sabit maliyet, kapasite ve geri toplamadan elde edilen
faydanin problemin ¢6ziim zamanina olan etkisi analiz edilmistir.

Anahtar Kelimeler: Karma tamsayili dogrusal olmayan programlama, ters lojistik, tersine lojistik, ag tasarim, Lagrange
gevsetmesi, Benders ayristirmasi, capraz ayristirma, altin bélim arama
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ABSTRACT

In this thesis, we focus on a problem in reverse logistics network design where the aim is locating distribution centers,
inspection centers and remanufacturing facilities, determining the acquisition price as well as the amount of returned goods
to be collected depending on the unit cost savings and competitor’s acquisition price. The coordination of the forward
and reverse ows in the network is also taken into account in order to minimize the transportation costs, fixed costs and
used product acquisition costs.

A mixed-integer nonlinear programming problem has been formulated and exact algorithms have been suggested to
solve it. When the acquisition price is set to a given value, the remaining problem becomes a mixed-integer programming
problem which can be solved by Lagrangean relaxation, Benders Decomposition and Cross Decomposition algorithms.
The best value of the acquisition price that minimizes the total cost is determined by the Golden Section search and
computational results have been reported. Moreover, the effect of fixed cost, capacity as well as unit cost savings on the
solution time have been analyzed.
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