2014 (5) 2321 (36) Aaall Lol agtal) Aedes — Lpalall ciliaally Giganll (5 daals Alna

Tishreen University Journal for Research and Scientific Studies - Basic Sciences Series Vol. (36) No. (5) 2014

S pal) gt Al s o daaluall Aagl) 3okl aladiul
S FREENY
(2014/ 8 / 31 & L&ill 43 2014 / 6 / 22 1Y) fb)
O gedle[]

Vehicle Routing Problem iyl 4mg allie Ja 3 Zealuall 46K opan Caall 13 &
3 Lgalipdss sy pualall gl 8 alaa¥) e ESH @il ) BB JSUie (e saals a5 o(VRP)
s3¢d Ji¥l Jall Wl adi dpe)yla V) s aag Y5 . NP-hard gl e i & ills e el aoldall
o B Jal e A Ysla et deniioadd) e lAl) JS6 ¢ apaall aaeie Gal) A Gy A

i A Ayl s gilage e Hybrid - Algorithm (HA ) dimgl) daa) sl ling 3 (oajins
Spanina allad dpa)lid  Badai b Aulll Asjall G35« Sweep Algorithm (SW) ) dua) ) Gulas
Jall 43)la & ¢ 3-opt local search Sl &l 2y 5155 ae « Ant Colony Algorithm  (AC) Jaill
- ol gl Adlad anil Adgjee Apuld ol il pe Cpnedl el 13 o gl

Spaxive Lajylsa = 3-0Pt Anall inil) Fua)lsd —masal) Aa) lsd —ASall dungi Allis dpalibal) cilalgl)
- Jail

Ay — ABBU) = Gyl Aaals — aglall A4S — cluall and — (Adlaghia galaidl) cluabyll - pbuale *

177




2014 (5) 2l (36) Aaal) sl aglal) b — Lyalad) by Cigagll s daaly Ao
Tishreen University Journal for Research and Scientific Studies - Basic Sciences Series Vol. (36) No. (5) 2014

Use of hybrid methods to contribute
in solving the Vehicle Routing Problem

Waseem Habib Bilal *

(Received 22 / 6 / 2014. Accepted 31 /8 /2014)

O ABSTRACT 0O

In this research, we are studying the possibility of contribution in solving the Vehicle
Routing Problem (VRP), which is one of the optimization problems that, because of its
Real Life applications, has attracted a lot of attention at the present time. It is a problem of
the NP-hard type. However, because of the complication of polynomial time there is still
no algorithm providing us with the optimal solution of this problem. All the used
algorithms give solutions that are close to the optimal one .

In this research, we will present the Hybrid Algorithm (HA) in two phases .In the
first phase the Sweep Algorithm (SW) is applied, and in the second one the Ant Colony
Algorithm and the local search 3-opt are applied. we will then compare the quality of the
solution resulted from this hybrid approach with the results of well-known standard tests to
determine the effectiveness of the presented approach .

Keywords : Vehicle Routing Problem, Sweep Algorithm, 3-opt local search, Ant Colony
Algorithm.

*Master degree, Mathematics (Informatics), Department of Mathematics, Faculty of Science, Tishreen
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0 1,344 1,344 75
0.31 1,291 1,295 75
1.10 1,365 1,380 75
0.44 2,041 2,050 100
0.052 1,939 1,940 100
0.36 1,406 1,411 100
0.25 1,581 1,585 100

0 3,055 3,055 150
2.86 2,656 2,732 150
0.98 2,341 2,364 150
0.57 2,645 2,660 150
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1] Gald iy Aasiall Abiag) Leajledd) (o Ayeall Jabadia 1 (5) gl

D[] Al dae alaiialy ¢ Jalll §panicen dpajlsd quilis ge ADally ¢ Aatiall Al Loaj lsall A adl) iliil (2) Jstad

[11] (ACO) Jaill §pasions dsaj lsi (SWHACO) 4asidall e} il ok Jlia
0 0 E-n51-k5

5.41 0.72 E-n76-k10

3.68 2.97 E-n101-k8

2.20 0.46 E-n101-k10

14.10 0.76 E-n121-K7

7.45 0.20 M-n151-k12

24.36 2.65 M-n200—k17
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BSW4 ACO A 41 A

B ACO JAl ¥ jatins 401 55

ACO Jalll 5 jakims Apa 1150
SW+ACO Aa A a0 N\
\-

11T Jaill 8 pantions Asajlsdy Aadiall Aagdl Asajlgdd) ¢y 4558all alada : (6) JSi)

gl Baplsd et (A Asgiall Al Baplal of (2) 5 (1) snad) (B Tupatl il ous
Laplsd e Bl ST s ¢ 3-opt sl ) Byl g ACO Jaill dpasinns Zaalsas SW
g ¢ Jsina Ga) Gara Jumil ilin Jands ¢ Sl Gl 3 VRP Jilsall Laguady ladjias Joill paxtinne
Gaa) sl 30 S of bl cupedaly (Bl e LESH Lelee allaly ALY el Lay AaliY) @l lsall oY
an g Al Jal QKN ity oY) ) ) ¢ lgrae A3aall cas 1 il i) (pe Juadl A giaal) Limgl)
o A pre Al =iy de) Al 028 G B Bsadll CuilSy ¢ 4S54l

: Sluagdl)

¢ dall Ao 8 iy dimgdl il )lall e alaeYlh ¢ A ang Alle Gl 13 8 Lalle
0ol ool 3an o Ly Saatiy ¢ Jall il Allad 3] s giall Ayl o Ay patl) taal) sy
C ALY el Las LY el e Jedl sl alagl e 5508l ol Ao ju Cu

LeDlaiuly danpaill Gioad) J8 e 2 JS0 Alifis e dalue oty agd) Gilblad) sk (S
P e dpasil) Sy a JS

Gl Alus Jie ) LSal 4 s e @Al glol o dajia) Ll Zaa)ball Guks -1
(il sl pe ASHall A Alie ¢ Aia) Bl pa ASHal dungs Al ¢ Agasall LS5

C AR Jlad leiidagis A1 Auaa iy Gyl 15812

el o3 el Adled Gyl Jumdl aaail Agadaill cluhlly Eisad) 55003
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