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A = Zvew)-HZpest)
If Af<0 Then
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Else
Generate Y— U(0,1) Randomly
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SA
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Problem No. of No. of No. of Hybridized SA Lingo 8
depots vehicles customers Objective Time Objective Time %
(sec.) (sec.) Gap
MDVRP1 3 3 6 3.78528 1.72 3.71218 14 1.9
MDVRP2 3 3 7 5.25857 1.75 5.17877 125 1.5
MDVRP3 3 4 8 5.76242 248 5.66363 1397 1.7
MDVRP4 3 4 9 5.78799 2.55 5.74082 3895 0.8
MDVRP5 3 4 10 6.13446 2.53 6.05391 12092 1.3
MDVRP6 4 3 6 4.00904 2.06 3.97429 14 0.9
MDVRP7 4 3 7 4.60364 1.88 4.56259 81 0.9
MDVRP8 4 4 8 5.20980 3.22 5.14281 805 1.3
MDVRP9 4 4 9 5.78874 2.75 5.69258 4897 1.7
MDVRP10 4 4 10 5.83838 3.06 5.75056 13238 1.5
Average gap 1.35
14000y ~®= Lingo 8 with 3 depots
~®-Lingo 8 with 4 depots
120001
%= SA algorithm with 4 depots
10000
Run time
(Sec.) 80001
60001
40001
20007
0 X 3¢
6 7 8 9 10

No. of customers




YY b dles J>
No. of I: Lower Bound II: Hybridized SA . I SA
Problem depots/ Y (without operators) [&II & 111
name customers/ Combined Time Combined Time Combined Time Goap (E’ap
vehicles Obj. Func. (sec.) Obj. Func.. (sec.) Obj. Func. (sec.) (%) (%)
MDVRPI1 3/30/4 11.63 1301 14.37 24 - - 23.5 -
MDVRPI12 4/20/ 6 7.86 854 9.4 31 - - 19.6 -
MDVRPI13 4/25/4 10.02 755 11.93 23 - - 19 -
MDVRP14 5/30/ 4 11.00 562 13.86 36 - - 26 -
MDVRPI15 5/20/ 10 8.21 4846 9.58 69 - - 16.7 -
MDVRP16 10/ 50/ 20 - - 29.47 832 30.65 1267 - 4
MDVRP17 10/ 50/ 30 - - 30.21 2060 33.99 3392 - 12.5
MDVRPI18 10/ 50/ 40 - - 3091 2898 37.73 5089 - 22
MDVRP19 10/ 75/ 30 - - 44.34 2780 47.12 4046 - 6.3
MDVRP20 10/ 75/ 40 - - 45.30 5554 - - - -
MDVRP21 10/ 100/ 40 - - 62.99 7008 - - - -
MDVRP22 20/ 50/ 20 - - 28.10 1592 30.09 2324 - 7
MDVRP23 20/ 50/ 30 - - 30.16 3949 32.51 7440 - 7.8
MDVRP24 20/ 50/ 40 - - 29.23 6277 - - - -
MDVRP25 20/ 75/ 30 - - 45.35 6251 - - - -
MDVRP26 20/ 75/ 40 - - 45.44 11147 - - - -
MDVRP27 20/ 100/ 40 - - 61.17 13726 - - - -
Average gap 21 10
SA -
SA
MDVRP16 ( )
(/ ) A
A SA
n n SA
A
n n
SA
" n l-Opt )
/ / A (2-opt
4 MDVRP16 SA SA
A Normalized Normalized Probability ( )
Cost Obj. Func. Obj. Func.
0.1 5.1 9.2 2-opt  1-opt
0.3 14.1 6.9
0.5 22.6 6.8
0.7 29.1 6.2
0.9 37.5 2.7
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1- Vehicle Routing Problem
2- Available

3- Arc/Edge

4- Simulated Annealing

5- Capacitated

6- Pickup and Delivery

7- Exchange

8- Genetic Algorithm

9- Nearest Neighbor

10- Saving

11- Clarke and Wright

12- Replenish

13- Tabu Search

14- Adaptive Memory Principle
15- Time Windows

16 - Set-Covering

17- Column Generation

18- Facility Location Problem
19- Stochastic Set-Covering Problem
20- Scalar

21- Interactive

22- Decision Aid

23- Normalize

24- Ideal

25- Nadir

26- Local Optimum

27- Validity




