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PROBLEM TANIMI
e Karlh Gezgin Satici Problemi (KGSP)

e Oklid uzayinda dagilmis musteri dugumleri ve bir
merkez digim

e Her bir musteriden elde edilebilecek farkli ciro
degerleri

e Birim mesafe katetme maliyeti
e Iki problemin birlesmis hali - Kar EnblUyuklemesi
- Eniyi musteri altkimesinin secimi

- Secilen muisteri alt kimesine ait toplam uzunlugu en kisa

olan Hamiltonyan Tur
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PROBLEM TANIMI

8 ResultForm

O DEPARTMENT OF INDUSTRIAL ENGINEERING

Va

Profit, 707

Revenue: 1116

Cost: 409

MNumber of unvisited cities: 1
Generation Time; 5.469 seconds

City ID |1 vI
X Coordinate 37

Y Coordinate &2
Revenue 0
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“A tabu search heuristic for the undirected selective travelling
salesman problem” Michel Gendreau, Gilbert Laporte, Frédéric Semet,
European Journal of Operational Research,

Cilt 106, No. 2-3, Nisan 1998

“A branch-and-cut algorithm for the undirected selective
traveling salesman problem” Michel Gendreau, Gilbert Laporte,
Frédéric Semet,

NETWORKS, Cilt 32, No. 4, Aralik 1998

“An Exact Algorithm for the Elementary SPP with Resource
Constraints: Application to Some VRPs”

Dominique Feillet, Pierre Dejax, Michel Gendreau ve Cyrille Gueguen,
NETWORKS, Cilt 44, No. 3, Ekim 2004

“Traveling salesman problems with profits”
Dominique Feillet, Pierre Dejax ve Michel Gendreau,
Transportation Science, Cilt 39, No. 2, Mayls 2005
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MEVCUT LITERATUR

20.“The prize collecting traveling salesman problem”
Egon Balas, Networks, Cilt 19, No. 6, 1989

Karli GSP’ler, biitlin diigim noktalarinin ziyaret edilme zorunlulugunun
bulunmadigi GSP’nin genellestirilmis halidir. Her noktaya ait bir kar degeri
vardir. Hedeflenen amac, toplanan kar ile yapilan yol masraflarinin eszamanli
eniyilenmesidir. Bu iki eniyileme kriteri ya amac fonksiyonunda bulunur, ya da
kisit olarak yazilir.

Elde edilen cikarimlar bu tip problemlerin uygulamalar ve teorik sonuclar
acisindan onemini vurgulamaktadir.

Dominique Feillet, Pierre Dejax ve Michel Gendreau
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Tek arach rotalama ve paylastirma problemi

21.

22.

23.

“The vehicle routing-allocation prob! |

AN \

a unifying framework”
JE Beasley ve EM Nascimento, A
TOP, Cilt 4, 1996.

“A tabu search algorithm for the single
vehicle routing allocation problem”

L Vogt, CA Poojari ve JE Beasley

JORS, Cilt 58, No. 2, 2007.

“Experimental analysis of heuristics for
the STSP”

DS Johnson ve LA McGeoch

G Gutin ve Ap Punnen (editérler): The
Traveling Salesman Problem and its
Variations. Kluwer Academic Publishers,

Dordrecht, The Netherlands, 2002.

Bayrakli, 4 Temmuz 2007

o~ TEndnode Ligend
- ﬁ:'-mn i —
L el cilsboa e

L Offtour, allocated
£ Off-tur, sodated

-y
\_.;_J_f*”’

)

(o




<> DEPARTMENT OF INDUSTRIAL ENGINEERING

¢OZ0M OLUSTURMA: Tur insasi

e Farkli musteri altkimelerinden cok sayida
cozum uretimi

P

e 4 Sezgisel

1. Sinirli En Yuksek Ciro/Mesafe Katsayil
DUgum Ilavesi : (Limited Insert Most Profitable)

2. En Karli DUgum Ilavesi: (Insert Most Profitable)
3. En Az Karli DUGgim Atimi: (Drop Least Profitable)

4. En Az Karh Cift DGgim Atimi :
(Drop Two Least Profitable)
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% Sinirh En Yuksek Ciro/Mesafe
Katsayih Dugum llavesi
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En Karh Digium llavesi

O
e
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En Az Karlh Dugum Atimi
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En Az Karh Cift Dugum Atimi

O
O

0

O
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IYILESTIRME SEZGISELLERI

e Olusturulan bitidn ¢ozimler azalan toplam kar
sirasina sokulur.

P

e Degeri 6nceden belirlenmis ilk n tanesi secilir.

e 2-Opt ve 3-Opt yerel iyilestirme sezgiselleri

uygulanir.
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IYILESTIRME SEZGISELLERI : 2-Opt

O(n?) zamanh
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IYILESTIRME SEZGISELLERI : 3-Opt

O(n3) zamanh
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SON AYARLAR - Paralel Acgozlu Eklenti

e Tur Disindan Paralel Acgozlii Diigiim Ilavesi

P

- KGSP turu disinda kalan digumler, eklenmeleri halinde
edger amag fonksiyonunu (toplam kar) arttiracaklarsa KGSP
turuna eklenir.

- DiUglim ilavesi islemi, tur disinda kalan digimler arasinda
EN YUKSEK POZITIF MARJINAL KAR kriterini saglayan
diigimden baslar ve tur disinda higcbir digim
kalmayincaya kadar veya siradaki tur disi digimiun
marjinal kari negatif oluncaya kadar devam eder.
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SON AYARLAR

| diigiimiiniin

— Birim_Yol Masrafi x (d; +d., —d
marjinal kar el ( ki * il kl)

| diigiimiiniin > O 99
marjinal kann — R
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TEST SONUGLARI
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£

e 20 farkli baslangi¢ rassal sayisi kullanilarak 6 veri kiimesi olusturuldu.

e Toplam kosturma sayisi

: 960

e Toplam kosturma (¢c6zim) slresi : 45 dakika 15.6 saniye
(Pentium 4 HT 3.2 GHz)

Construction Heuristic

Improvement

Heuristic

Number of
Solutions To

Unit Traveling
Cost

Max Number Of
Improvement

Allowed
Stalling Limit

Limited insert closest
Insert closest

Drop least usefll
Drop two least useful
Limited insert closest
Insert closest

Drrop least Lseful
Drop two least useful

3 opt method
3 opt method
3 opt method
3 opt method
2 opt method
2 opt method
2 opt method
2 opt method

Improve

—_— S e s i e e

20
20
20
20
20
20
20
20

lterations

100000
100000
100000
100000
100000
100000
100000
100000

10
10
10
10
10
10
10
10
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TEST SONUGLARI

Improvement (Generation

Dataset Revenue Cost Profit  Construction Heuristic

Heuristic Time
ell5 1116 409 107 Insert closest Jopt method  5.063 seconds
eil51-2 252 210 472 Drop least useful Jopt method 5109 seconds
ell76 1740 245 1245 Limited insert closest Joptmethod  £.422 seconds
ellf6-2 474 331 143 Limited insert closest Joptmethod  £.265 seconds
ell101 2261 617 1644 Lirmited insert closest Jopt method — 5.078 seconds
ell101-2 122 471 291 Crop least useful Jopt method — 9.313 seconds

e 3-Opt metodu, her zaman 2-Opt metodundan daha iyi sonuclar
veriyor.

e 3-Opt metodunun ¢dzum suresi, 2-Opt'unkinden yaklasik 5 kat daha
uzun.
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En Karh Tur : eil51

8 ResultForm

O DEPARTMENT OF INDUSTRIAL ENGINEERING

Frofit, 707

Fevenue: 1116

Cost 409

MNurmber of unvisited cities: 1
Generation Time: 5463 seconds

Va

City ID |1 vl
¥ Coordinate 37

Y Coordinate 52
Revenue 0
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En Karh Tur : eil51-2

8 ResultForm

O DEPARTMENT OF INDUSTRIAL ENGINEERING

Profit: 42

Rewvenue: 252

Cost: 210

MNumber of unvisited cities: 25
Generation Time: 5.062 seconds

City ID |1 vI
X Coordinate 37

Y Coordinate 52
Revenue 0

Va
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En Karh Tur : eil76

i ResultForm

4

=10l x|

Profit: 1245

Rewvenue: 1790

Cost: 545

MNumber of unwisited cities: 0
Generation Time: 5.046 seconds

City ID -
X Coordinate 22

Y Coordinate 22
Revenue 0
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En Karh Tur : eil76-2

¥ ResultForm

O DEPARTMENT OF INDUSTRIAL ENGINEERING

(=] ]

Profit: 143

Rewvenue: 474

Cost: 331

Mumber of unvisited cities: 28
Generation Tirme: 5.047 seconds

City ID ||1 v[
X Coordinate 22

Y Coordinate 22
Revenue 0

Bayrakli, 4 Temmuz 2007

Va




En Karh Tur : €il101

¥ ResultForm

O DEPARTMENT OF INDUSTRIAL ENGINEERING

Profit: 1644

Rewvenue: 2261

Cost: 617

MNumber of unvisited cities: &
Generation Time: 5.234 seconds

City ID B -

X Coordinate 37
Y Coordinate 47
Revenue 32
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En Karh Tur : eil101-2

8 ResultForm

O DEPARTMENT OF INDUSTRIAL ENGINEERING

Profit: 251

Rewvenue: 722

Cost: 471

Number of unwisited cities: 20
Generation Time: 5172 seconds

City ID ||1 v|
X Coordinate 41

Y Coordinate 49
Revenue 1]
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SEZGISELLERIN KIYASLANMASI

P

Sinirh Maks. A A
Data ~ CiroMesate Katsayi Diigim lavesi  Diglm Atm1I it
eil5 705 707 704 696
cil51-2 3 3 22 3
eil76 1245 1244 1242 1237
0il76-2 143 17 142 114
eil 10" 1644 1634 1634 1621
eil101-2 244 248 251 241
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SEZGISELLERIN KIYASLANMASI

Problem Eniyi CPLEX En lyi Sezgisel En lyi Sezgisel CPLEX
Cozumu Cozumu Lehine
%Fark

P

Sinirh Maks. Ciro/Mesafe
Katsayili Diigiim ilavesi

eil51

eil51-2 En Az Karh Dugiim Atimi

Sinirh Maks. Ciro/Mesafe
Katsayili Diigiim ilavesi

eil76

. Sinirl Maks. Ciro/Mesafe
eil76-2 Katsayili Diigiim ilavesi

. Sinirl Maks. Ciro/Mesafe
eil101 Katsayili Diigiim ilavesi

Eil101-2 En Az Karli DUgim Atimi
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SORU ve CEVAP

Tiirk¢e-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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