41

(Global Optimum)

(Complete Enumeration)

(Replicate)

10



4.2

4.2.1

4211

34.5
(31'9)

©O© 00 ~N o o1 BB oW N

—
o

10

10

34.5
34.5
34.5
34.5
34.5
34.5
345
54.0
54.0
54.0

6.20
54.0

(4-18)

15

101

41.59

101

620
593
6.45
9.77
7.93
5.69
6.05
41.59
35.79
36.04

35



4.2.12 a

101 13
101

)

Flost No. Depot From Lot O Locaion (0.0) RST = N/A 20
FlestNo.4  From Lot 1 Locaion (0.-2) RST = 268.5052
FlestNo.7  From Lot 1 Location (-1,4) RST = 2602691
FlostNo.1  From Lot 1 Location (3,9) RST = 251.866
FlestNo.8  From Lot 2 Locaion (4.-18) RST = 2623054
FlostNo.2  From Lot 1 Location (-19,8) RST = 213.7307
FlestNo.6  From Lot. 1 Locaion (5,0) RST = 199.6062
FlestNo.3  From Lot. 1 Location (3,0) RST = 195.6062
FlostNo.9  From Lot 2 Location (-3,9) RST = 204.101
FlestNo. 10 From Lot 2 Locaon (10, 11 )RST « 188.9481 0

1
Floet No. 5 From Lot 1 Location (7,0) RST = 156.0515
Flost No. Depot From Lot. 0 Location (0,0) RST = NA
5
o -1 o 4

13 1101

13 10
( )
0-4-7-1-8-2-6-3-9-10-5-0
103.45 210.05
313.50
10.2 10.15

42.1.3



2

Problem No.

© OO N o o1 B W DD e

=8 Rk EBE B

15
Average

0.135

Heuristic

103.4537
1143822
92.39848
80.80462
84.06033
74.68761
56.23926
64.77792
63.09435
62.05341
63.22908
64.87826
84.54908
66.01826
75.66425

0.20

Optimal

103.4537
1143822
92.39848
80.21407
84.06033
7468761
56.23926
63.94593
62.47803
62.05341
63.22908
64.87826
84.54908
66.01826
75.66425

0831

15

Intel® Pentium® IV Processor 1.7 GHz

DDR Ram

. Total

37

Difference

1.30

%

1.30
0.98

o
RN O O O O o o
o

256/266 Mb



4.2.2

Problem No.

O© OO N o o BB W DN e

=S Rk kE B

15
Average

10

0.254

1

Computational Time (second)

Heuristic
3.31250
0.03125
0.01562
0.03125
0.03125
0.03125
0.03125
0.04687
0.03100
0.03100
0.03100
0.07812
0.03027
0.03222
0.03125
0.25432

258.15

10

Optimal

279.5313
303.5625
300.6094
244.4688
251.4844
246.8430
256.5459
247.9219
243.2810
244.6870
245.9692
254.1563
250.7969
252.6396
249.7959
258.1529

4.3 )

60

111 '

38



39

4221
4 111
gjjH UT =, HHBR Il ?72» 1
1 45.1 6.48 (1,-10)
2 45.1 6.45 (1,1)
3 51 39 e
4 45.1 6.01 (2,5)
5 45.1 6.6 (-5,1)
6 45.1 8.17 (-2,1)
7 45.1 6.26 (-13,5)
8 45.1 5.16 (-2,-9)
9 45.1 9.28 (-16,-19)
10 451 8.5 (11,-15)
1 54.0 41.59 (-1,0)
4 45.1
10
1 ,
451 6.48
(1,-10) 54.0 1
41.59
(-1,0)
4
42.2.2

111 14



11 Nodes - Run 1 10 -

Flowt No.Depot From Lot0 Locasion (00) RST = NA

Flest No. 2 From Lot 1 Location (1, 1)  RST = 278.7152

Flest No. 4 From Lot 1 Location (2,5)  RST = 208.5021

Flest No. 3 From Lot 1 Location (3,0)  RST » 262.4931

Fleet No. 7 From Lot 1 Location (13 ,-5) RST = 248.3128

Flost No. 10 From Lot 1 Locaion (11 -15) RST « 237.1147

Fleet No. 1 From Lot 1 Location (1 ,-10) RST = 2229344 5
Flost No. 8 From Lot 1 Location (-2,9) RST « 221.7721

FlostNo. 9
Flost No. 5
Fleet No. &
Flest No. 11
Floet No,DepatFrom LotOLocason (,0,0)RST = N/A

From Lot 1 Location (-16 ,-19 RST = 2025675
From Lot 1Location (-8, 1)  RST « 177.742
From Lot 1 Locaion (-2, 1)  RST = 172.742
From Lot 2 Locaion (-1, 0) RST = 178.1984

40

20 -15 -10

42.2.3.

5

Problem No.  Heuristic

91.80162
77.29481
74.25349
97.19324
92.13588

Gl B W N

111

1
)

0-2-4-3-7-10-1-8-9-5-6-11-0

91.80

318.54

11.2

Optimd
91.80162
77.29481
74.25349

95.97989
92.13588

226.74

11.10

Difference
Total %



Problem No.

© o0 N o

10
Average

0121

Heuristic

93.09529
83.53095
100.4856
74.24861
92.88847

0.12

Optimal

93.09529
83.53095
100.4856
74.24861
92.88847

1.213

10

Intel® Pentium® IV Processor 1.7 GHz

DDR Ram

6

Problem No.

O© OO N O o1 BB W N -

10
Average

7

Total

1.26

41

Difference

256/266 Mb

Computations! Time (second)

Heuristic
36523
0.2500
0.4531
1.0117
0.0781
0.1132
0.6289
0.1718
0.0625
0.2226
0.6644

Optimal
3961.40
3919.07
3944.75
3907.93
3857.99
3620.68
3931.31
3905.30
3726.22
3905.30
3867.99



423

42.3.1

© OO0 N o o1 BB w NN -

O Y
G R S =)

12

0.664

12

41.6
41.6

41.6
41.6
41.6
41.6
41.6
41.6
41.6
41.6
41.6

46.0

3867.99

(64.46 )
2 30
3
121
‘11
1 ifa
7.19 (10,1)
5.87 (8-11)
5.96 (-2:-1)
891 (9,-1)
5.72 (4,6)
7.38 (-1,-1)
8.94 (-7,6)
6.16 (10.2)
9,07 (-24)
5.70 (19,5)
755 (9-1)
44.09 (6.-1)

1y



43

! 41.6

41.6 7.19
(10,1) 46.0 1
44,09

42.3.2

1 15

| : 7 5 /10 15 20

Fleet No.DepotFrom Lot.OLocation (,0,0,)RST = N/A
Fleet No. 6 From Lot 1 Location (-1 .1 )JRST = 282.2329
Fleet No. 9 From Lot. 1 Location (.-2,4 ,)RST = 277.0706
N 8 From Lot. 1 Location (.10,2 JRST = 258.9051
+ 10 From Lot. 1 Location {119 15 ,)RST = 246.4182
Fleet No. 1 From Lot. 1 Location (.10.1 JRST = 235.5694
Fleet No. 5 From Lot. 1 Location (14 ,-6)}RST = 223.3498
Fleet No. 11 From Lot 1 Location (11 .-6 JRST =220.3498
Fleet No. 2 From Lot 1 Location (.-8 .-11 ,)RST = 211.0542
Fleet No. 7 From Lot. 1 Location (.-7 .-6 JRST = 203.9552
Fleet No. 4 From Lot 1 Location (,-9 .-1 ,)RST = 196.57
Fleet No. 12 From Lot 2 Location (,-6 -1 JRST = 195.9229
Fleet No. 3 From Lot. 1 Location (.-2 -1 ,)RST = 185.57
Fleet No.DepotFrom LotOLocation (,0,0,)RST = N/A

15 121

15 12
)
0-6-9-8-10-1-5-11-2-7-4-12-3-0
7831 23157
309.88



44

12.2 123
42.3.3
8
- . Difference
Problem No. : \Heun?p&/ " Optimal Tota8sss "
. L. 78.31313 78.31313 0 0
2 86.22912 86.67001 0.448 0.51
3 69.72238 69.72238 0 0
Average - X 0.149 0.17
8
3
0.149 0t
0.448 051
Intel® Pentium® IV Processor 1.7 GHz 256/266 Mb
DDR Ram
9
Problem No. Qomputaﬂonal Time (second)l
Heuristic Optimal
1 0.05078 8962.059
2 0.03125 9174.008
3 0.03125 8998.809

Average 0.03776 9044.959



424

42.4.1

10

1B @rﬁﬁﬂ@ﬂﬁﬂs “!

©O© OO ~N o o B~ w P

_ =
wWw N P o

45

9

0.037
904495  (150.7 )
12
13
13 24
1
131
131
3 " IMESEE
| |

42.3 6.96 (182)
42.3 6.25 (5,:1)
423 5,76 (0-1)
423 6.68 (-1,1)
42.3 5,85 (-2,4)
42.3 6.66 (46)
42.3 7.05 (5-7)
42.3 9.04 (10,-6)
42.3 8.87 (-5,-4)
42.3 599  (0-18)
42.3 762 02)
42.3 53 (90)
55.0 3897 (105)

10 42.3



123
(18,2)

6.96

(105)

10

42.4.2

131

55.0

38.97

16

46

Fleet No.
Fleet No.
Fleet No.
Fleet No.
Fleet No.
Fleet No.
Fleet No.
Fleet No.
Fleet No.
Fleet No.
Fleet No.
Fleet No.
Fleet No.
Fleet No.
Fleet No.

0-3-5-2-12-9

85.09

31061

13 Noaes - Run 1

DepotFrom Lot.OLocation (,0,0,)RST = N/A

3 From Lot. 1 Location (10 ,-1 )RST = 273.2541
5 From Lot. 1 Location (,-2 ,-4 JRST = 263.6485
2 From Lot. 1 Location (.-5 1 ,)RST = 257.4059
12 From Lot. 1 Location (,-9 10 JRST = 250.2828
9 From Lot. 1 Location (-5 -4 )R T =244.6259
10 From Lot. 1 Location (10 ,-18 ,)RST = 226.7598
7 From Lot. 1 Location (15 ,-7 JFIST = 212.6768
8 From Lot 1 Location (, 10 ,-6 JRST = 209.5778
1 From Lot. 1 Location (.18,2 ,)RST = 196.2641
13 From Lot. 2 Location (.10,5 JRST = 198.466
6 From Lot. 1 Location (.4.6 )FIST =177 6373
11 From Lot. 1 Location (10 12 JRST = 169.9804
4 From Lot. 1 Location (.-1 11 )RST = 166.5662
DepotFrom Lot.OLocation (,0,0,)RST = N/A

131

13
)
-10-7-8-1-13-6-11-4-0
221.56



47

42.4.3
1
Problem No. Heuristic Optimal Diference
Total %
1 85.09000 84.52991 0.56009 0.662
il
0.560 0.662
Intel® Pentium® IV Processor 1.7 GHz
256/266 Mb DDR Ram
12
problem No Clornputannal Time (second)'
Heuristic Con Optimal
1 0.05078 86400
12
0.050

86400  (l440 )

13



425

50

42.5.1

1

© OO0 ~N o o1 B O w o

3 S T T T T T SO T
O © oo N oo o AW NN 2o

13

141

42.7
42.1
42.7
42.7
42.7
427
42.7
42.1
42.7
42.7
42.7
42.7
42.7
42.7
42.1
42.7
42.1
42.7
42.7
48.0

13

13

141

20

8.78
7.99
8.96
6.77
6.51
6.87
9.83
538
579
742
6.79
749
9.25
6.43
535
8.74
8.39
9.07
598
48.40

48

30 40



13

13

42.5.2 '

141 17

15 5

48.40

49

42.1
19

17

17

19-6-18-5-11-14-3-4-20-9-0

-15 A

=20

-25

W il

15 25
20 Node- 1

Fleet No.DepotFrom Lot.OLocabon (,0,0,)RST = N/A
Fleet No. 7 From Lot 1 Location (-€ 10 JRST =568.6584
Fleet No. 15 From Lot. 1 Location (,-8 ,-5,)RST =556.2733
Fleet No. 1From Lot 1 Location (13 .-4 JRST =551.1743
Fleet No. 10 From Lot 1 Location (14 -5 JRST d533.9616
Fleet No. 16 From Lot 1 Location (-1 -5 JRST =519.8087

(-1.
(
(

&dn

Fleet No. 17 From Lot. 1 Location (-1 .-6 JRST =510.0383
Fleet No. 8 From Lot 1 Location (-1 -9 JRST =504.0383
Fleet No. 12 From Lot. 1 Location (15 ,-16 JRST * 505.1438
Fleet No. 13 From Lot. 1 Location (13 .-16 )RST * 489.74
Fleet No. 2 From Lot 1 Location (-5 ,-99RST - 482.3548
Fleet No. 19 From Lot 1 Location (- 1512 JRST =457.0096
Fleet No. 6 From Lot 1 Location (.-23 19 JRST =432.5374
Fleet No. 18 From Lot. 1 Location ( 0, 3 )RST* 420.0971
Fleet No. 5 From Lot. 1 Location (.2 ]jRST 407.4669
Fleet No. 11 From Lot. 1 Location (1 71 3 JRST =403.4669
Fleet No. 14 From Lot. 1 Location (.8.5 RST =392.2474
Fleet No. 3 From Lot. 1 Location (121 17 )RST =387.2474
Fleet No. 4 From Lot. 1 Location (.11.3 JRST =384.2474
Fleet No. 20 From Lot 2 Location (.6.1 )RST - 377.2474
Fleet No. 9 From Lot 1 Location (12( -1 JRST =370.7752
0.0

Fleet No.DepotFrom LotOLocation (,0.0,)RST = N/A

141

20
)
0-7-15-1-10-16-17-8- 2-13-2-
226.19



50

14.2
14.20
42.5.3
Intel® Pentium® [V Processor 1.7
GHz 256/266 Mb DDR Ram
14
oroblem No. Nodes Computalional Time (second)

Heuristic Average
14.1 20 0.109375
14.2 20 0.140625
14.3 20 0.328125 0.159375
14.4 20 0.109375
145 20 0.109375
14.6 30 0.375000
14.7 30 0.484375
14.8 30 1546875 0.668715
14.9 30 0.452950
14.10 30 0.484375
14.11 40 2.489062
14.12 40 1.359375
14.13 40 1.953125 1.594688
14.14 40 0.828125
14.15 40 1.343750
14.16 50 2.218750
14.17 50 2.390625
14.18 50 3.078125 2421874
14.19 50 1.750000

14.20 50 2.671875



14
0.159 0.668
20
10

18

1.5%4
30

40

2421

50

18
18

51



52

4.3

431

(Simulation)
1 0 480)

(Fixed Service Region)

4 (4 Quadrants)
432

15

Heunstic

15 '



44

Algorithm

0.202

0121

0.149

0.560

0.668

Saving Algorithm
Anti-Intersection  Algorithm

0.254
258.152

0.664
3867.99

0.037
9044.95

0.050
86400

1.5%4 2421

53

2-0PT
10
100
il
3800
12
240000
13
1701457
13
0.159

20



0 4 50

Neighbor Algorithm
2-OPT  Algorithm

4.5

Saving Algorithm
(Random)

Anti-Intersection  Algorithm

o4

Nearest
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