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AJANDA

e Problem Tanimi
e Mevcut Literatur
e COzUm Yontemi

e Test Sonuclari
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PROBLEM TANIMI

Potansiyel lokasyonlardan hangilerinde toplama
merkezi (depo) acalim?

Hangi toplama merkezinden hangi bayilere hizmet
verilsin? Hangi bayiler atlansin?

Hangi toplama merkezinden kag tane arac bayilere
gitmek uzere yola ciksin?

Araclar hangi bayileri hangi rotalarda ziyaret etsin?

Bayilere duyurulacak geri alim fiyati ne olsun?
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~ PROBLEM TANIMI

e Tesis Yerlesimi — Atama Problemi (FLAP)
(Stratejik & Taktik Seviye)

e Secici Cok Depolu Arac Rotalama Problemi
(SMDVRP)

(Operasyonel Seviye)

e Fiyatlandirma

(Ziyaret edilen bayiler arasinda en ylksek taban
geri alim bedelini duyuran bayi tarafindan
belirlenir.)
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~  LITERATUR TARAMASI

e Depo yerlesim-atama problemi ve rotalama
probleminin iliskisi eskiden beri biliniyordu.
- Depo yerlesimi yapilirken rotalarin goz ardi edilmesinin
etkileri Salhi and Rand tarafindan ortaya koyuldu (EJOR,
1989)

e Problemin karmasikligindan dolayi problemin bu
Iki kismi ayri ayri ¢ozuld

e Yakin zamanlarda ise problemi butunlesik olarak
cOzen sezgisel ve kesin ¢cozUm yontemleri
gelistirildi.
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Literatur Taramasi

e TYRP Literatur Taramalari

- Nagy and Salhi (EJOR, 2007)
- Ahipasaoglu et al. (Working Paper, Bilkent Uni, 2005)

- Min, Jayaraman, and Srivastava (EJOR, 1998)

e Kesin Cozum Yaklasimlari

- Laporte, Nobert and Taillefer (Trans Sci, 1988)
«+ CDARP ve TYRPni kisitl atama problemine ceviriyor

+ branch-and-bound yontemiyle cozlUyorlar
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~  LITERATUR TARAMASI

e Math. Prog. Formulation of a 4-tier (3-echelon) LRP
- Ambrosino and Scutella (EJOR, 2005)

e Sezgisel CozUm YOntemleri

- Perl and Daskin (Trans Res-B, 1985)
+ Once rotalama, sonra yerlesim ve atama

- Hansen, Hegedahl, Hjortkjeer, and Obel (EJOR, 1994)

- Tuzun and Burke (EJOR, 1999)
+ Iki asamali tabu aramasi

- Wu, Low, and Bai (Comp. & OR, 2002)
« TYAP ve ARPye cevrilir

< Tavlama Benzetimi
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~ LITERATUR TARAMASI

- Albareda-Sambola, Diaz, and Fernandez
(Comp. & OR, 2005)

+ Dogrusal gevsetme ile alt sinir olusturulur
« Tabu aramasi ile ¢cozulur

- Melechovsky, Prins, and Calvo (J of Heuristics, 2005)

+ Dogrusal olmayan depo isletme maliyetleri
+ Melez sezgizel, tabu aramasi + degisken komsuluk aramasi

- Vincent F. Yu, Shih-Wei Lin, Wenyih Lee, Ching-Jung Ting
(Computers & IE, 2010)

% Tavlama Benzetimi



# COK DEPOLU TESIS YERI ROTALAMA

PROBLEMI

e Depo noktalari:
« Mevcut - Potansiyel
« Acma - Kapama
. Isletme maliyeti

e Musteri:
« Talepler

e Araclar
« Homojen
e Alma - Kiralama
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~  IMGELER

e Indeks Kimeleri:

IC : aday toplama merkezi lokasyonlari
ID : bayiler
| : tum noktalar ( IC U ID )

e Ikili Karar Degiskenleri:

X; 1 eger j noktasi i noktasindan sonra ziyaret edildiyse,

0 diger durumda. (iveje I,i#j)

Y, : 1 ederk aday lokasyonunda bir toplama merkezi acildiysa,
0 diger durumda. (ke IC)

A, 1 1 eger i bayisi k toplama merkezine atandiysa,
0 diger durumda. (i€ ID, ke IC) 10
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~  IMGELER

e Negatif Olmayan Surekli Degiskenleri:

R : birim Urldn basina bayilere teklif edilen geri alim bedeli

U.

l

: 1 lokasyonunu ziyaret eden bir aracin o lokasyondan

ayrildiktan sonraki yuku (i € I)
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~  IMGELER

e Parametreler:

g : toplanan her birim kullanilmis Grinden
saglanan kazang

a; : i bayisinin elindeki kullanilmis Gran miktari

r; : i bayisinin duyurdugu en distk (taban) geri alim bedeli
cq : bir toplama donemi igin birim arag isletim maliyeti

C, : birim mesafe basina dusen yol (yakit) masrafi

e, : k toplama merkezinde kullanilmig Grtnleri depolamanin

birim maliyeti

0, : k toplama merkezini agma maliyeti
d; : i noktasindan j noktasina olan uzaklik
q : arac kapasitesi

12
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~  MATEMATIKSEL MODEL

Maximize Z Z A (9—R)a; — ¢ Z Z dij Xij

icID keIC icl jcI
EDIPIR D IP IV (3.1)
icIC jID icID keIC
Y o
kelC

Y X< icID (32
Jel j#i
Y X<l icID  (3.3)
Jel j#i
Y Xij= ) X jeID  (34)
icli#] el 1]

~ . {I.E'Az'
Z Z X > kel 2uicID k (3.5)
jelC ielD q

13
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~  MATEMATIKSEL MODEL

Ui —Uj +9X;; + (9 — a; —a;) Xj; < q—a;
a; + Z a; * Xji < U
jEID,j#i
¢—(0—@) ) Xu2U
kel

i~ (Q—mi-?'iﬂ-j—ﬂi) D Xu— ), a;xXy; 22U

e kelC jeID j#i

g— ) ajxXi;>U;
JelD g7

Air <Y,

i,jelD,i#]
iclD

1€ 1D

i€ lD

(3.6)
(3.7)

(3.8)

(3.9)

(3.10)

(3.11)
(3.12)

(3.13)

(3.14)

14
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~  MATEMATIKSEL MODEL

Xik + Aij —Ag; <1 iL,kelD,i+k jelC (3.15)
Xig + Agj — Aij < 1 i,kcID,i#k,jcIC (3.16)
Xji < Ajj icID,jelIC (3.17)
Xij < Ajj icID,jelIC (3.18)
RZry Y Ai icID (3.19)
kelC
Xi;, Air. € 10,1} (3.20)
R>0,U; >0 (3.21)
A, R carpimin (ikili-dogrusal ifadenin) dogrusallastiriimasi:
(Al-Khayyal ve Falk, Mathematics of Operations Research, 1983)
B, >0 icID kelC (3.36)
Bir > R+ max {roj} Air — max {roj} iclID kelC (3.37)
Jje

JEID 15



ww METASEZGISEL COZUM YONTEMI:
~ TABU ARAMASI

e KOMSULUK ARAMASI

- ROTALAMA HAMLELERI

+ 1-0 degisim
+ 1-1 degisim
+ 2-2 degisim
« 2-Opt

« 1-Parcalama

+ Rotalar Arasi Degis-Tokus

- BAYI SECIMI HAMLELERI
+ 1-Ekleme
+ 2-Ekleme
« 1-Cikarma
« 2- Cikarma
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TABU ARAMASI KOMSULUK YAPISI

=

Ayni rota lzerinde 1-0 Degisimi
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Farkli rotalar Gzerinde 1-0 Degisimi 17
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TABU ARAMASI KOMSULUK YAPISI

. ( J b |

Ayni rota lzerinde 1-1 Degisimi
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Farkli rotalar tzerinde 1-1 Degisimi

18



/ &)
YAEM )
“ANevigrest

TABU ARAMASI KOMSULUK YAPISI

O \C ®

Ayni rota lzerinde 2-2 Degisimi

19
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~ TABU ARAMASI KOMSULUK YAPISI
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Farkli rotalar lzerinde 2-2 Degisimi
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TABU ARAMASI KOMSULUK YAPISI

o

Ayni rota Uzerinde 2-Opt

21
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TABU ARAMASI KOMSULUK YAPISI

e (F 4>
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1

1 ioj

Farkli rotalar Gzerinde 2-Opt
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-~ TABU ARAMASI KOMSULUK YAPISI

i b
o

Ayni rota Uzerinde 1-Parcalama
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Farkli rotalar GUzerinde 1-Parcalama
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~  TABU ARAMASI KOMSULUK YAPISI

e ¥ e 4% Rotalar arasi digim

CT/ Q ™ P Dedis-Tokus

e ] (1. Durum)
. —— =

: ° 0
e .._C, ) Rotalaulj arasi digim
() Degis-Tokus
% (2. Durum)
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~ TABU ARAMASI KOMSULUK YAPISI

% ~ Rotalar arasi dagim
(),/ '—(Tf \5/ '—(;J Degis-Tokus
‘“‘%Zh C‘% / (3. Durum)
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ONCU TEST SONUCLARI

col b 2-Index Ta I'5-LPO

LB UB Time LB Time LB Time
1 10 0.00 0.00 0.18 0.00 0.584 0.00 1.33
1 20 | 392.21 | 392.21 35.96 Joz2.21 2.584 392.21 3.10
1 30 | 933.32 | 1120.55 | 10799.23 | 933.32 1.4 0933.32 4.71
| 40 7.11 67109 | 10799.27 | 222.77 | 12.55 | 249.02 | 10.01
1 50 | 401.87 | 1049.70  10799.25 | 416.71 | 20.30 | 418.20 [ 17.34
1 60 | 492.12 | 1418.30 | 10799.25 | 692.54 | 56.85 | 606.10 | 28.60
1 [ 394.31 | 1499.35 | 10799.25 | 820.20 | 60.97 | 0088 | T1.81
1 B0 | 164.25 | 1926.83 | 10799.26 | 626.67 | 114.85 | TEBR.38 | 108.77
1 90 | 1023.83 | 3132.70 | 10799.25 | 1754.70 | 154.83 | 1755.59 | 80.13
1 | 100 | 992.70 | 3441.56 | 10799.31 | 1640.22 | 243.19 | 1640.22 | 120.62
2 20 | 51410 | 31410 483.80 | 511.07 | 3.88 514.10 4.39
2 | 30 | 113171 | 1780.19 | 10799.26 | 1273.97 | 13.42 | 1273.97 | 10.33
2 40 | 131.96 | 983.54 | 10799.28 | 319.07 | 16.62 | 319.07 | 14.07
2 50 | 637.44 | 1553.38 | 10799.24 | 685.15 | 27.73 | 68583 | 20.23
2 | 60 | 443.25 | 2329.26 | 10799.25 | 680.24 | 3426 | V12,60 | 30.22
2 [ 186.98 | 2031.15 | 10799.31 | 1150.25 | 123.37 | 1150.25 | 47.13
2 B0 | 136.64 | 3213.58 | 10799.31 | 1049.59 | 138.60 | 1278.65 | 116.66
2 | 90 | 3T0.B3 | 3723.13 | 10799.28 | 1052.86 | 252.68 | 1101.60 | 99.45
2 | 100 | 492.86 | 5246.33 | 10799.30 | 2281.98 | 201.21 | 2419.65 | 234.80
3 | 30 | B07.95 | 1553.66 | 10799.24 | BD3.68 | 6.58 BO3.68 | 11.33
3 40 | 85.36 | 1094.54 | 10799.28 | 256.79 | 12.56 | 306.37 9.29
3 M0 | 6497 | 1951.86 | 10799.27 | 355.79 | 19.25 | 571.61 | 24.53
3 | 60 | 39.62 | 2464.03 | 10799.24 | 1058.28 | 30.82 | 1058.25 | 27.79
3 [ 244.78 | 2520.61 | 10799.20 | 1154.90 | 64.72 | 1156.12 | T76.74
3 B0 | 21543 | 3353.49 | 10799.37 | 1320.11 | 91.53 | 1287.61 | T1.71
3 | 90 0.00 | 4030.02 | 10799.34 | 1346.17 | 210.09 | 1414.18 | 319.62
3 | 100 | 208.61 | 4850.18 | 10799.37 | 1406.17 | 232.60 | 1860.78 | 238.54

26



ONCU TEST SONUCLARI

cC| D 2-Index TS TS-LPO

LB UB Time LB Time LB Time
4 A0 | 130.77 | 1255.86 | 10799.26 | 396.94 13.65 | 396.94 11.62
4 | 50 | 555.37 | 2285.34 | 10799.27 |1131.10 | 27.47 | 1134.32 | 17.99
4 Gl 06.92 | 2059.81 | 10799.30 | 890.45 | 88.21 025.07 | 30.39
4 70 | 149.52 | 3045.65 | 10799.38 | 807.19 | 99.13 | 807.19 | 46.02
4 S0 | 386.44 | 3825.10 | 10799.46 | 1658.79 | 120,96 | 1760.31 | 124.30
4 a0 | 573.70 | 4740.23 | 10799.45 | 1942.77 | 119.35 | 1965.16 | 125.55
4 1 100 (.00 1904.26 | 10799.65 | 1822.95 | 266.958 | 2084.36 | 202.61
5 50 | 354.54 | 2045.35 | 10799.30 | 751.93 | 75.44 | 751.93 | 46.17
b Gl (.00 278492 | 10799.26 |1184.95 | 4748 | 1214.53 | 38.26
B 70 | 226.13 | 3566.59 | 1079935 |1552.87 | 73.09 | 1571.32 | 48.14
5 el 69.07 | 3790.32 | 10799.46 | 1586.58 | 101.10 | 1758.26 | 96.07
5 90 | 191.90 | 4528.78 | 1079939 |1758.38 | 140.16 | 1764.24 | 133.33
5 [ 100 | 117.15 | 5607.99 | 10799.42 | 2502.84 | 163.30 | 2648.84 | 265.78
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Tiirkce-Ingilizce Cevrimici Kaynaklar:

1. www.zargan.com

2.  YAD (yad.org.tr) Sozliik:

http://karagoz.ie.boun.edu.tr/vad_sozluk/

3. www.TeknikSozluk.com
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