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OZET

Siparigse gére montaj yapan ve bitmig bir trline olan biitiin stokastik talebi donemsel gézden gegirme ortaminda
karsilayan bir sistem dustintilmektedir. Bitmis trtin iki altparcadan (komponent) olusturulmaktadir. Talep ya normal
tretimle ya da hizli tedarikle karsilanmaktadir . Komponentlerin bagimsiz sabit, tiretim, stok ve hizli tedarik masraflar
vardir. Ama eg@er iki komponentin stogu da talebi karsilayamazsa ayni hizli tedarik kaynagt kullanilmaktadir (ayni
ucak, ayni tedarikci kanali, ayni fabrikadaki gece mesaisi gibi). Ayni kaynagi paylagarak kullanmak toplam hizh tedarik
masraflarina belli bir indirim getirmektedir. Bu ortak indirim stok kontrol probleminin her komponent igin ayri olarak en
iyi sekilde ¢oziilmesine engel olup en iyi ¢éziimin zaman ve yer karmasikligint arttirmaktadir. Sabit tiretim masrafli ve
masrafsiz modeller ayri ayri incelenmistir. Sabit tiretim masrafi olmayan, sonlu dénemli ve sonsuz dénemli modellerde
sabit stok hedefi politikasinin geligmis bir versiyonunun en iyi politika oldugu kanitlanmigtir (bu gelismis versiyonda sabit
stok hedefi diger komponentin stogunun bir fonksiyonu olmaktadir). Sabit tiretim masrafi olan modelde ise tek ve iki
doénemde en iyi politikanin gene duruma bagl bir gelismis (s, S) politikasi oldugu gosterilmistir. Bu gelismis politikada her
bir komponentin (s, S) deg@erleri diger komponentin stogunun fonksiyonu olarak ortaya ¢tkmustir. Bu ispatlara dayanarak
zaman karmasikligi az bir algoritma gelistirilmistir. Bu algoritma cok ve sonsuz dénemli modellerde tiretim masrafi yoksa
en iyi, Gretim masrafi varsa en iyiye yakin degerleri bulmaktadir.
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ABSTRACT

We consider an assemble-to-order system to meet all of the stationary stochastic demand of a finished product in a
periodic review setting. The finished product is assembled using two subassemblies (components). The demand must be
met either by regular production or by using a faster but more expensive expedited mode. Components have independent
setup, production, holding and expediting costs. However when both components fall short of demand they use the same
expediting resource (same plane, same supplier channel, same overtime shift in a factory, etc.) causing a joint discount in
unit expediting costs. This joint cost factor prevents solving of inventory control problem of each component independently
and increases the time and space complexity of solving optimal inventory policy. We analyze models with and without
setup costs. We prove that the optimal policy of the model without setup cost is a modified base stock policy, where
target inventory for a component is a function of the other component’s inventory level, both for a finite and an infinite
horizon model. Similarly the optimal policy of the single and two period model with positive setup cost is a modified state
dependent (s, S) policy, where (s, S) values of a component is a function of the other component’s inventory level. Based
on these results we develop an algorithm, which decreases time complexity, for solving finite and infinite horizon models
in models without setup-costs optimally and in models with setup costs very close to optimal results.
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OZET

Ana Dagitim Ussii (ADU) yer secimi problemleri kaynak ve gidilecek yer arasinda istenilen servisi saglamak tizere
ADU’lerin yerlestirilmesi ve talep noktalarinin ADU’lere atanmasi problemlerini icermektedir. ADU yer secimi problemlerinin
cok cesitli uygulamalar: mevcuttur. Bu uygulamalar ulasim ve telekomiinikasyon alanlarinda yogunlasmustir. ADU yer secimi
literattirtindeki bircok calismada tam serim bir ADU ag1 varsayilmaktadir. Gercek hayattaki cok cesitli uygulamalarda tam
serim bir ADU agina gerek duyulmadid gézlemlenmistir. Bu calismada ADU yer secimi problemlerindeki tam serim ADU
ag! varsayimi gevsetilmis ve ADU yer secimi problemlerine ADU ag tasarimi kararlari da eklenmistir. Bu baglamda ilk
olarak ti¢ durakl ADU kaplama problemi tizerinde calisilmustir. Bu problemde, kaynak ve gidilecek yer arasindaki servisin
belirli bir zaman limiti icerisinde ve en fazla tic ADU’ye ugrayarak gerceklesmesi saglanmaktadir. Daha sonra, literatiirde
énerilen temel ADU yer secimi problemlerine ADU a1 tasarimi kararlari eklenmistir. Yeni ADU yer secimi ve ag tasarimi
problemleri tanimlanmis ve bu problemlere etkin matematiksel modeller énerilmistir. Son olarak, cok yollu ADU yer secimi
ve ag tasarimi problemi incelenmistir. Bu problemde literatiirde ayri olarak ele alinan maliyet ve servis stireleri birlikte gz
éniine alinmis ve daha gercekgi bir matematiksel model énerilmistir. Bu model ayrica, ADU’ler arasinda farkl: tagima yollari
kullanilmasina ve farkl ikililerin farkl: servis stireleri icinde servis almasina olanak saglamaktadir. Onerilen tiim modeller
literatiirde yaygin olarak kullanilan CAB veri seti ve Tirkiye verisi tizerinde denenmis ve etkili sonuclar alinmigtir.
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ABSTRACT

The hub location problem deals with finding the location of hub facilities and allocating the demand nodes to these
hub facilities so as to effectively route the demand between origin—destination pairs. Hub location problems arise in
various application settings in telecommunication and transportation. In the extensive literature on the hub location
problem, it has widely been assumed that the subgraph induced by the hub nodes is complete. Throughout this thesis
we relax the complete hub network assumption in hub location problems and focus on designing hub networks that are
not necessarily complete. We approach to hub location problems from a network design perspective. In addition to the
location and allocation decisions, we also study the decision on how the hub network must be designed. We focus on
the single allocation version of the problems where each demand center is allocated to a single hub node. We start with
introducing the 3-stop hub covering network design problem. In this problem, we aim to design hub networks so that all
origin—destination pairs receive service by visiting at most three hubs on a route. Then, we include hub network design
decisions in the classical hub location problems introduced in the literature. We introduce the single allocation incomplete
p-hub median, hub location with fixed costs, hub covering, and p-hub center network design problems to the literature.
Lastly, we introduce the multimodal hub location and hub network design problem. We include the possibility of using
different hub links, and allow for different transportation modes between hubs, and for different types of service time
promises between origin-destination pairs, while designing the hub network in the multimodal problem. In this problem,
we jointly consider transportation costs and travel times, which are studied separately in hub location problems presented
in the literature. Computational analyses with all of the proposed models are presented on the various instances of the
CAB data set and on the Turkish network.
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