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Abstract

The Vehicle Routing Problem with Time Windows (VRPTW) is a kind of important variant of VRP with
adding time windows constraints to the model. The VRPTW is classified as an NP-hard problem. Hence,
the use of exact optimization techniques may be hard to solve these problems in acceptable CPU times,
when the problem involves real-world data sets that are very large. To solve this problem, this paper
suggests a hybrid genetic algorithm (hybrid GA) combined with Push Forward Insertion Heuristic (PFIH) to
make an initial solution instead of traditional GA and three local searches to neighborhood search and
improving method. The proposed algorithm was tested on fourteen instances from an online data set
in the Solomon's 56 benchmark problems-selected randomly. The results indicate the good quality of

the proposed algorithm.
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C102 10 828.94 10 828.94
C106 10 828.94 10 828.94
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C203 3 591.17 q 701.432
R104 9 1,007.24 11 1,029.492
R108 9 960.88 11 1,012.793
R205 3 994.42 5 1,063.643
R211 2 892.71 4 863.272
RC101 14 1,696.94 17 1704.650
RC102 12 1,554.75 14 1,505.223
RC105 13 1,629.44 16 1558.897
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RC102 2,115.240 1,911.823 1,505.223
RC105 2,137.341 1,874.527 1,558.897
RC203 1,957.658 1,292.373 1,036.926
RC207 1,960.502 1,269.073 1,113.406
33U 25,857.45 17,726.30 14,668.11
% (Jesiuy 0 anas = 31.45% | anas = 43.27%
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NINTI99 1 hanslisiuimeaeuiilaansanasi
Adnauedmsuleynn C101 C102 C106 wag C201
Ay BKS dautgymunasgiudue mnauiileann
danesrudaanaaiy BKS teadntes laeAinis
a g a Y
WUSUUUYDITLHENITINMNINUANAUNINY 1.04%
a' Y g 1o v v ad a
NI 2 wanslAiuINAnoUNlAIINIBIT
WUINTTUMUUNANRATUEIDWTBUBUAY GA Uag GA
with PFIH Wuinszeenesmailaann hybrid GA e
Wounin GA uay GA with PFIH tiaunnlawn eniiu
Uayvn C201 NFRDUTDIBLINUINTIURUUNANHATY
iy GA with PFIH eghslsinu Taeamsaudelei
hybrid GA Miiauslumuideiiiiuss@ndnmaauile
WigUAUIBRUEN TIUAUAN (S2889TINanR1 43.27%)

£
a

AT UENTTULUURALINEN U aue lunud Ty
fn1siudueg1etaauiiolSouiisuiuisigs
UGN TTUAAL

5. agd

Pouvn VRPTWs Wutlymiiendestussuumsoud
laFafnd wazn1sdanisvidlgaunuvesmiisnunasy
WATERAIMNTTUYRIWNUTEWA WIIN9dNSANYIAN
aghsemuuni 20 U witlymileadlatumnueaula
JnTndsesuaunnnalulssimaLayatsssine

Weasnndgmidiianugeendudoulunismaney

v
o

Tngddudunss arewmaidnidodiulng Fedeuldds
WJegasannlunisuatdaun VRPTWs ag9lsiniu
Tutigiudslifisladuduldinduisilimneuiiian
Fromninisuddyn) VRPTWs 2duogiuninmg
ANUDIR LaYANYIUIIBYAAR Feduanadedsls
WiaueTBsiugnssukuURaNaudmsunsuAUym
VRPTWs 13191nn5aiadszansiiudusaedadadn
WU PFIH wagtfis S msusulsmmunmvesdnaulagly
MsfumfpeuRIEfisIwIL 3 38 Tdud 35 2-Opt
J-interchange wag Insertion AIUAGU Mnturing
naaelsuAfimesiieg aldrneudiionela

- Y = o w a= oo & )
‘V]Z‘j@l,l,ﬁn Nmaaﬂawu%mLauaulﬂwmaﬁmﬂwjiym
wnsguveslylaneu wan1sMAasInuINdanesiiu

a a =

A o K a v o PN
Pinausiiivsednsn s lagliainauldewuuann
| Aaa & v

AmeuniAmANgaantes uazlaeuieuiuls

1
v
IS o

Waiugnssuaaiy Buduldindanesiuiinaueiinig
winldunfndnegatnau
dmsuaddglusuangideaanivinagiam
sanesfiudniudumaiiadug wWethlunageuiulygm
wnsgusasnadeuiulgymndvuinlugu sedn
= V) Y ax d o & v
wwnmiafideagthdanesiiuiiiaueiluussendld
AunsaAnw1dug fely
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