I 2 3 N RS Eog BN R RfZD IREL AT AL
Y hERrE I RTA 1
DERRIE § LSS F L

£ =

T SR AR A g AR v RAEE HE R 0 S H R e

FEEpHBES SR AR EF R 2 B A BRI R E T Y

Qﬂm VAT e E R B AP R R A kR RGER S A SR
R BaL 4 > oAl #EF&@WEH’““P%?#F e & mﬁﬁ:ﬁﬁﬁ)}.fﬂﬂ%C’

AFT G M REL AR AT B AR E R B 2 R

QYT Y S ENTES W 1&“—Hﬁxﬁﬂ¢°ﬁﬁ@ﬁﬂré A
iﬁiﬁ"ﬁj nrﬁ;’f*%\lﬁ& £ 20 A E RS BN R RRARE T
wmmﬁﬁyﬁ ﬁ&%ﬁwiﬁi& L B2 TR R - RO IE
¥ o g fﬁﬁg’u%? &ﬁﬁ&ﬂwpﬁﬁﬁ£4ﬁmﬂ*’*@%@
B RPN A5 F T Ee i fa

o

N

AT VB RREAREY Y R TR BRI REHN
&faiﬁﬁwﬁ’ﬁ&ur*wékﬁ’“‘Em%ﬁvﬁiﬂ*' }
CERB cFHMLEFFT T VRFEZ2E- MBI EARE T HF
BH A2 B R AR AL Y 2 o

/

{?e» iﬂt‘;

MAEF B ERR AR A~ B AR S AR S e SR



A Heuristic Based on Modified Lagrangian Relaxation for

the Vehicle Routing Problem
Student: Tai-Yi Wu Advisor: Dr. Kuan-Cheng Huang

Institute of Transportation Technology and Management
National Chiao Tung University

Abstract

Under strong market competition, the goal of the distributors is to satisfy the
needs of the customers rapidly at the lowest cost. Considering the demand of the
customers and the operational constraint such as vehicle capacity and time
requirement, the distributors can significantly raise their competitiveness, if they can
determine the economical routes for delivery with low transportation cost. The most
important study in this area is the vehicle routing problem (VRP).

We used the well-known set covering problem (SCP) to model the vehicle
routing problem and developed a Lagrangian; relaxation based heuristics. We also
adopted the concept of column-generation (CG), ‘generating a partial set of feasible
routes to be the solution space.” The:solution-space is carefully adjusted through the
iterative solution procedure to contain relatively better routes, and the solution found
is subsequently improved. To sum up, the major contribution of this study is to design
a simple but effective Lagrangian relaxation based heuristics, which contains only few
routes in the solution space, to alleviate the computational load and to find the near
optimal solution in a short period of time.

The numerical experiment is carried out with respect to the popular vehicle
routing test problem set in the literature. This heuristic algorithm has good and stable
performance in the experiment, and the heuristic solutions are closely to the optimal
solutions. The extension of this research can be focused on refining the heuristic
algorithm and on developing the algorithm for various versions of the vehicle routing
problems.
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