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OZET

Bu tezde, merkezi deponun (Q,R) politikasi ile yerel depolarin seviye esasli envanter sistemiyle caligti@i cok tirtinli, iki
seviyeli yedek parca envanter dagitim sistemi incelenmistir. Amag, depolardaki ortalama toplasik yanit zaman: kisitlari
altinda sistemin biittinline ait maliyetleri enazlayan politika parametrelerinin bulunmasidir. Uygun politika parametrelerini
bulmak icin ilk olarak kesin ¢6ziim prosediirii olan dal-ve-fiyatlandirma algoritmasi tasarlanmistir. Daha sonra, buyiik
o6lgekli gercek sistemlerin en iyi ya da en iyiye yakin politika parametrelerini bulmak amaciyla dort adet alternatif sezgisel
metot gelistirilmistir. Lagranj sezgiseli adini verdigimiz birinci sezgisel metot, eszamanl yaklasim baz alinarak olusturulan
situn tiiretimi ve obur algoritma metotlarinin birlesimine dayanmaktadir. Diger (i¢ sezgisel metot ise, ilk olarak siparig
miktarinin bolit buyikliga sezgiseliyle, daha sonra, merkezi deponun yeniden ismarlama diizeyinin ve yerel depolarin
seviye esasli envanter diizeylerinin Lagranj sezgiselinde kullanilan yontemlerin kullanilmasiyla belirlendigi ardisik
yaklagima dayanmaktadir. Son olarak, gelistirdigimiz yontemler bilesik Poisson talep varsayimli modeli kapsayacak sekilde
genigletilmistir.

Lagranj sezgiselinin performansi cok iyi olup, parca sayist arttikca sezgiselin performansinin daha da iyilestigi
gorilmistir. Ayrica sezgiseli hesaplamak icin gereken zaman kabul edilebilir dlctilerdedir. Bunlar, sezgisel metodun buytik
oOlgekli gergek endistriyel sistemlerde kullanilabilmesi icin umut verici oldugunu géstermektedir. Lagranj sezgiseli kadar
olmasa da politika parametrelerinin ardisik belirlenmesi de tatmin edici sonuglar vermistir.
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ABSTRACT

In this dissertation, we consider a multi-item two-echelon inventory distribution system in which the central warehouse
operates with (Q, R) policy, and each local warehouse implements base-stock policy. The objective is to find the policy
parameters minimizing the relevant system-wide costs subject to an aggregate mean response time constraint at each
facility. We first propose an exact solution procedure based on a branch-and-price algorithm to find the relevant policy
parameters of the system considered. Then, we propose four alternative heuristics to find the optimal or near-optimal
policy parameters of large practical-size systems. The first heuristic, which we call the Lagrangian heuristic, is based on
the simultaneous approach and relies on the integration of a column generation method and a greedy algorithm. The
other three heuristics are based on the sequential approach, in which first the order quantities are determined using a
batch size heuristic, then the reorder levels at the central warehouse and the basestock levels at the local warehouses are
determined through the same method used for the Lagrangian heuristic. We also propose a lower bound for the system-
wide cost. Later, we extend our study to compound Poisson demand. The performance of the Lagrangian heuristic is found
to be extremely well and improves even further as the number of parts increases. Also the computational requirement
of the heuristic is quite tolerable. This makes the heuristic very promising for large practical industry-size problems. The
performance of the sequential heuristics is also satisfactory, but not as much as the Lagrangian heuristic.
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