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ABSTRACT

This research aimed to study the transportation routing techniques and reduce the
overall transportation distance of Less than Container Load (LCL) shipment for the case
company. The researcher collected data over a 6-month period, from May to October 2018, of
which there was no demand for products everyday and no time constraint on transportation, i.e.
(1) only cargo information of 16 customers who were CPF Group's feed mills being used (2)
goods being picked up at ICD (Inland Container Depot), Lat Krabang (3) only 22-wheelers with
35,000 kg capacity being used. From the obtained data, the researcher analyzed the current
transportation routing problems of the LCL shipment, and found that the transportation of goods
was not as effective as it should be. This caused total transportation distance of 25,601.9
kilometers, a total number of 112 trips, and a total fuel cost of 250,025.45 baht for the 6-month
period. The researcher decided to improve the transportation routes of the LCL shipment by
applying the Savings Algorithm.

The results of the improvement indicated that over the 6-month period, there were
reductions in the total distance by 8,500.3 kilometers, the total number of trips by 73 trips and the
total fuel cost by 82,772.28 baht, representing a 33.20% reduction in the total distance, a 65.18%

reduction in the number of trips and a 33.11% reduction in the total fuel cost.
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3/05/61

S(2,4)

S(4,2)

S(2,6)

S(6,2)

S(4,6)

S(6,4)

0 1 2 4 6
0 0 25.2 24.6 22.3 62.2
1 25.2 0 22.8 43.5 82.7
2 48.0 22.8 0 23.6 63.6
4 68.7 43.5 23.6 0 47.6
6 107.9 82.7 63.6 47.6 0
d(0,2) + d(o,1) + d(1,4) -
24.6 + 25.2 + 43.5 -
69.7
d(0,4) + d(o,1) + d(1,2) -
22.3 + 25.2 + 22.8 -
46.7
d(0,2) + d(o,1) + d(1,6) -
24.6 + 25.2 + 82.7 3
68.9
d(0,6) + d(o,1) + d(1,2) -
62.2 + 25.2 4 22.8 -
46.6
d(0,4) + d(o,1) + d(1,6) -
223 + 25.2 + 82.7 -
82.6
d(0,6) + d(o,1) + d(1,4) -
62.2 + 25.2 + 43.5 -

83.3

d(2,4)

23.6

d4,2)

23.6

d(2,6)

63.6

d(6,2)

63.6

d(4,6)

47.6

d(6,4)

47.6
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10/5/61 0 1 2 6 7 11
0 0 25.2 24.6 62.2 107 84.3
1 25.2 0 22.8 82.7 114 99.6
2 24.6 22.8 0 63.6 128 98.6
6 62.2 82.7 63.6 0 164 60.5
7 107 114 128 164 0 169
11 84.3 99.6 98.6 60.5 169 0
S(2,11) = d(0,2) + d(o,1) + d(1,11) -
= 24.6 + 25.2 + 99.6 -
= 50.8
S(11,2) > d(o,11) + d(o,1) + d(1,2) -
= 84.3 + 25.2 + 22.8 -
= 33.7
S(2,6) = d(0,2) + d(0,1) + d(1,6) {
= 24.6 + 25.2 + 82.7 3
= 68.9
S(6,2) = d(0,6) + d(o,1) + d(1,2) -
= 62.2 + 25.2 + 22.8 -
= 46.6
S(6,11) = d(0,6) + d(o,1) + d(1,11) -
= 62.2 + 25.2 + 99.6 -
= 126.5
S(11,6) = d(o,11) + d(o,1) + d(1,6) -
= 84.3 + 25.2 + 82.7 -

131.7

d2,11)

98.6

d(11,2)

98.6

d(2,6)

63.6

d(6,2)

63.6

d(6,11)

60.5

d(11,6)

60.5
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S(2,7)

S(7,2)

S(6,7)

S(7,6)

S(7,11)

S(11,7)

d(0,2)
24.6
35.8

d(0,7)
107.0
27.0

d(0,6)
62.2
37.4

d(0,7)
107.0
50.9

d(0,7)
107.0
62.8

d(o,11)
84.3

54.5

d(0,1)

25.2

d(o,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

d(o,1)

25.2

d(o0,1)

25.2

+

+

d(1,7)

114.0

d(1,2)

22.8

d(1,7)

114.0

d(1,6)

82.7

d(1,11)

99.6

d(1,7)

114.0

d(2,7)

128.0

d(7,2)

128.0

d(6,7)

164.0

d(7,6)

164.0

d(7,11)

169.0

d(11,7)

169.0
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11/5/61 0 1 2 3 6 12
0 0 25.2 24.6 46 62.2 129
1 25.2 0 22.8 314 82.7 137
2 24.6 22.8 0 28.4 63.6 150
3 46 31.4 28.4 0 76.1 156
6 62.2 82.7 63.6 76.1 0 186
12 129 137 150 156 186 0

S(2.,3) = d(0,2) + d(o,1) + d(1,3) -
= 24.6 + 25.2 + 31.4 -
= 52.8

S(3.,2) = d(0,3) + d(o,1) + d(1,2) -
= 46.0 + 25.2 + 22.8 -
= 65.6

S(2,6) = d(0,2) + d(o,1) + d(1,6) -
= 24.6 + 25.2 + 82.7 -
= 68.9

S(6,2) = d(0,6) + d(o,1) + d(1,2) 3
= 62.2 + 25.2 + 22.8 -
= 46.6

S(2,12) = d(0,2) + d(o,1) + d(1,12) -
= 24.6 + 25.2 + 137.0 -
= 36.8

S(12,2) = d(0,12) + d(o,1) + d(1,2) -
= 129.0 + 25.2 + 22.8 -

27.0

d(2,3)

28.4

d(3,2)

28.4

d(2,6)

63.6

d(6,2)

63.6

d(2,12)

150.0

d(12,2)

150.0
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S(3,6)

S(6,3)

S(3,12)

S(12,3)

S(6,12)

S(12,6)

d(0,3)
46.0
77.8

d(0,6)
62.2
42.7

d(0,3)
46.0
52.2

d(0,12)

129.0
29.6

d(0,6)
62.2
38.4

d(0,12)

129.0

50.9

d(0,1)

25.2

d(o,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

d(1,6)

82.7

d(1,3)

314

d(1,12)

137.0

d(1,3)

314

d(1,12)

137.0

d(1,6)

82.7

d(3,6)

76.1

d(6,3)

76.1

d(3,12)

156.0

d(12,3)

156.0

d(6,12)

186.0

d(12,6)

186.0
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16/5/61 0 1 2 5 6 13 14
0 0 25.2 24.6 24.6 62.2 77.1 139
1 25.2 0 22.8 45.8 82.7 76.9 148
2 24.6 22.8 0 25.9 63.6 97.4 160
5 24.6 45.8 25.9 0 50.9 108 179
6 62.2 82.7 63.6 50.9 0 135 196
13 77.1 76.9 97.4 108 135 0 83.9
14 139 148 160 179 196 83.9 0

S(2,5) = d(0,2) + d(o,1) + d(1,5) - d(2,5)
= 24.6 + 25.2 + 45.8 - 259
= 69.7

S(5,2) = d(0,5) + d(o,1) + d(1,2) - d(5,2)
= 24.6 + 25.2 + 22.8 - 259
= 46.7

S(2,6) = d(0,2) + d(o,1) 4 d(1,6) ¢ d(2,6)
= 24.6 + 25.2 + 82.7 ; 63.6
= 68.9

S(6,2) = d(0,6) + d(o,1) + d(1,2) - d(6,2)
= 62.2 + 25.2 + 22.8 - 63.6
= 46.6

S(2,13) = d(0,2) + d(o,1) + d(1,13) - d(2,13)
= 24.6 + 25.2 + 76.9 - 97.4
= 293

S(13,2) = d(0,13) + d(o,1) + d(1,2) - d(13,2)
= 77.1 + 25.2 + 22.8 - 97.4

27.7
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S(2,14)

S(14,2)

S(5,6)

S(6,5)

S(5,13)

S(13,5)

S(5,14)

S(14,5)

d(0,2)
24.6
37.8

d(0,14)

139.0
27.0

d(0,5)
24.6
81.6

d(0,6)
62.2
82.3

d(0,5)
24.6
18.7

d(0,13)
77.1
40.1

d(0,5)
24.6
18.8

d(0,14)

139.0

31.0

+

+

+

+

+

+

+

+

d(0,1)

25.2

d(o,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

d(0,1)

25.2

d(o,1)

25.2

d(1,14)

148.0

d(1,2)

22.8

d(1,6)

82.7

d(1,5)

45.8

d(1,13)

76.9

d(1,5)

45.8

d(1,14)

148.0

d(1,5)

45.8

d(2,14)

160.0

d(14,2)

160.0

d(5,6)

50.9

d(6,5)

50.9

d(5,13)

108.0

d(13,5)

108.0

d(s,14)

179.0

d(14,5)

179.0
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S(6,13)

S(13,6)

S(6,14)

S(14,6)

S(13,14)

S(14,13)

d(0,6)
62.2
29.3

d(0,13)
77.1
50.0

d(0,6)
62.2
394

d(0,14)

139.0

50.9
d(0,13)
77.1
166.4
d(0,14)
139.0

157.2

d(o,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

d(o,1)

25.2

d(1,13)

76.9

d(1,6)

82.7

d(1,14)

148.0

d(1,6)

82.7

d(1,14)

148.0

d(1,13)

76.9

d(6,13)

135.0

d(13,6)

135.0

d(6,14)

196.0

d(14,6)

196.0

d(13,14)

83.9

d(14,13)

83.9
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17/5/61 0 1 9 13
0 0 25.2 102 77.1
1 25.2 0 86.9 76.9
9 102 86.9 0 163
13 77.1 76.9 163 0
S(9,13) = d(0,9) + d(o,1) + d(1,13) d(9,13)
= 102.0 + 25.2 + 76.9 163.0
= 41.1
S(13,9) = d(0,13) + d(o,1) + d(1,9) d(13,9)
= 77.1 + 25.2 + 86.9 163.0
= 26.2
22/5/61 0 1 2 7 15
0 0 25.2 24.6 107 240
1 25.2 0 22.8 114 240
2 24.6 22.8 0 128 261
7 107 114 128 0 156
15 240 240 261 156 0
S(2,7) = d(0,2) + d(o,1) + d(1,7) - d2,7)
= 24.6 + 25.2 + 114.0 - 128.0
= 35.8
S(7,2) = d(0,7) + d(o,1) + d(1,2) - d(7,2)
= 107.0 + 25.2 + 22.8 - 128.0

27.0




93

S(2,15) = d(0,2) + d(o,1) d(1,15) - d(2,15)
= 24.6 + 25.2 240.0 - 261.0
= 28.8
S(15,2) = d(0,15) + d(o,1) d(1,2) - d(15,2)
= 240.0 + 25.2 22.8 - 261.0
= 27.0
S(7,15) = d(0,7) + d(o,1) d(1,15) - d(7,15)
= 107.0 + 25.2 240.0 - 156.0
= 216.2
S(15,7) = d(0,15) + d(o,1) d(1,7) - d(15,7)
= 240.0 + 25.2 114.0 - 156.0
= 223.2
28/5/61 0 1 7 12 17
0 0 25.2 107 129 432
1 230 0 114 137 432
7 107 114 0 27.2 350
12 129 137 27.2 0 334
17 432 432 350 334 0
S(7,12) = d(0,7) + d(o,1) + d(1,12) - d(7,12)
= 107.0 + 25.2 + 137.0 - 27.2
= 242.0
S(12,7) = d(0,12) + d(o,1) + d(1,7) - d(12,7)
= 129.0 + 25.2 + 114.0 - 27.2

241.0
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S(7,17) = d(0,7) + d(o,1) + d(1,17) d(7,17)
= 107.0 + 25.2 + 432.0 350.0
= 214.2
S(17,7) = d(0,17) + d(o,1) + d(1,7) d(17,7)
= 432.0 + 25.2 + 114.0 350.0
= 221.2
S(12,17) = d(0,12) + d(o,1) + d(1,17) d(12,17)
= 129.0 + 25.2 + 432.0 334.0
= 252.2
S(17,12) = d(0,17) + d(o,1) + d(1,12) d(17,12)
= 432.0 + 25.2 + 137.0 334.0
= 260.2
6/6/61 0 1 5 6
0 0 25.2 24.6 62.2
1 25.2 0 45.8 82.7
5 24.6 45.8 0 50.9
6 62.2 82.7 50.9 0
S(5,6) = d(0,5) + d(o,1) + d(1,6) d(5,6)
= 24.6 + 25.2 + 82.7 50.9
= 81.6
S(6,5) = d(0,6) + d(o,1) + d(1,5) d(6,5)
= 62.2 + 25.2 + 45.8 50.9

82.3
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13/6/61

S(2,12)

S(12,2)

S(2,14)

S(14,2)

S(12,14)

S(14,12)

0 1 2 12 14
0 0 25.2 24.6 129 139
1 25.2 0 22.8 137 148
2 24.6 22.8 0 150 160
12 129 137 150 0 11
14 139 148 160 11 0
d(0,2) + d(o,1) + d(1,12) -
24.6 + 25.2 + 137.0 -
36.8
d(0,12) + d(o,1) + d(1,2) -
129.0 b 25.2 + 22.8 -
27.0
d(0,2) + d(o,1) + d(1,14) -
24.6 + 25.2 + 148.0 F
37.8
d(0,14) + d(o,1) + d(1,2) -
139.0 + 25.2 + 22.8 =
27.0
d(0,12) + d(o,1) + d(1,14) -
129.0 + 25.2 i 148.0 -
291.2
d(0,14) + d(o,1) + d(1,12) -
139.0 + 25.2 + 137.0 -

290.2

d(2,12)

150.0

d(12,2)

150.0

d(2,14)

160.0

d(14,2)

160.0

d(12,14)

11.0

d(14,12)

11.0
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14/6/61 0 1 4 6 8 11
0 0 25.2 22.3 62.2 91.1 84.3
1 25.2 0 43.5 82.7 103 99.6
4 22.3 43.5 0 47.6 126 86
6 62.2 82.7 47.6 0 148 60.5
8 91.1 103 126 148 0 149
11 84.3 99.6 86 60.5 149 0

S(4,6) = d(0,4) + d(o,1) + d(1,6) -
= 22.3 + 25.2 + 82.7 -
= 82.6

S(6,4) = d(0,6) 4 d(0,1) + d(1.,4) -
= 62.2 + 25.2 + 43.5 -
= 83.3

S(4,8) = d(0,4) + d(0,1) + d(1,8) -
= 22.3 + 25.2 4 103.0 3
= 24.5

S(8,4) = d(0,8) + d(0,1) + d(1,4) -
= 91.1 + 25.2 + 43.5 -
= 33.8

S(4,11) = d(0,4) + d(o,1) 4 d(1,11) -
= 22.3 + 25.2 + 99.6 -
= 61.1

S(11,4) = d(0,11) + d(0,1) + d(1,4) -
= 84.3 + 25.2 + 43.5 -

67.0

d(4,6)

47.6

d(6,4)

47.6

d(4,8)

126.0

d(8.,4)

126.0

d4,11)

86.0

d(11,4)

86.0
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S(6,8) = d(0,6) + d(o,1) + d(1,8) - d(6,8)
= 62.2 + 25.2 + 103.0 - 148.0
= 42.4

S(8,6) = d(0,8) + d(o,1) + d(1,6) - d(8,6)
= 91.1 + 25.2 + 82.7 - 148.0
= 51.0

S(6,11) = d(0,6) + d(o,1) + d(1,11) - d(6,11)
= 62.2 + 25.2 + 99.6 - 60.5
= 126.5

S(11,6) = d(o,11) + d(o,1) + d(1,6) - d(11,6)
= 84.3 + 25.2 + 82.7 - 60.5
= 131.7

S(8,11) = d(0,8) s d(o,1) + d(1,11) - d(s,11)
= 91.1 + 25.2 + 99.6 - 149.0
= 66.9

S(11,8) = d(o,11) o d(0,1) + d(1,8) - d(11,8)
= 84.3 + 25.2 y 103.0 - 149.0
= 63.5

28/6/61 0 1 3 5 7 10 14
0 0 25.2 46 24.6 107 110 139
1 25.2 0 314 45.8 114 94.2 148
3 46 314 0 38.4 133 82.9 166
5 24.6 45.8 38.4 0 138 113 179
7 107 114 133 138 0 177 37.1
10 110 94.2 82.9 113 177 0 212
14 139 148 166 179 37.1 212 0
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S(3,5)

S(5,3)

S(3,7)

S(7,3)

S(3,10)

S(10,3)

S(3,14)

S(14,3)

S(5,7)

d(0,3)
46.0
78.6

d(0,5)
24.6
42.8

d(0,3)
46.0
52.2

d(0,7)
107.0
30.6

d(0,3)
46.0
82.5

d(0,10)

110.0
83.7

d(0,3)
46.0
53.2

d(0,14)

139.0
29.6

d(0,5)
24.6

25.8

+

+

+

+

d(0,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

d(0,1)

25.2

d(0,1)

25.2

d(0,1)

25.2

d(0,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

+

+

+

+

d(1,5)

45.8

d(1,3)

314

d(1,7)

114.0

d(1,3)

314

d(1,10)

94.2

d(1,3)

314

d(1,14)

148.0

d(1,3)

31.4

d(1,7)

114.0

d(3.5)

384

d(s,3)

38.4

d(3,7)

133.0

d(7,3)

133.0

d(3,10)

82.9

d(10,3)

82.9

d(3,14)

166.0

d(14,3)

166.0

d(s,7)

138.0
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S(7,5)

S(5,10)

S(10,5)

S(5,14)

S(14,5)

S(7,10)

S(10,7)

S(7,14)

S(14,7)

d(0,7)
107.0
40.0

d(0,5)
24.6
31.0

d(0,10)

110.0
68.0

d(0,5)
24.6
18.8

d(0,14)

139.0
31.0

d(0,7)
107.0
49.4

d(0,10)

110.0
72.2

d(0,7)
107.0
243.1

d(0,14)

139.0

241.1

d(0,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

d(0,1)

25.2

d(0,1)

25.2

d(0,1)

25.2

d(0,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

d(1,5)

45.8

d(1,10)

94.2

d(1,5)

45.8

d(1,14)

148.0

d(1,5)

45.8

d(1,10)

94.2

d(1,7)

114.0

d(1,14)

148.0

d(1,7)

114.0

d(7.,5)

138.0

d(5,10)

113.0

d(10,5)

113.0

d(s,14)

179.0

d(14,5)

179.0

d(7,10)

177.0

d(10,7)

177.0

d(7,14)

37.1

d(14,7)

37.1
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S(10,14) = d(0,10) + d(0,1) + 0 d(1,14) d(10,14)
= 110.0 + 25.2 + 148.0 212.0
= 71.2
S(14,10) = d(0,14) + d(0,1) +d(1,10) d(14,10)
= 139.0 + 25.2 + 94.2 212.0
= 46.4
5/7/61 0 1 7 12 15
0 0 25.2 107 129 240
1 25.2 0 114 137 240
7 107 114 0 27.2 156
12 129 137 27.2 0 160
15 240 240 156 160 0
S(7,12) = d(0,7) e d(0,1) + d(1,12) - d(7,12)
= 107.0 + 252 + 137.0 \ 27.2
= 242.0
S(12,7) = d(0,12) + d(0,1) + d(1,7) - d(12,7)
= 129.0 + 25.2 + 114.0 - 27.2
= 241.0
S(7,15) = d(0,7) + d(0,1) + d(1,15) - d(7,15)
= 107.0 + 252 + 240.0 - 156.0
= 216.2
S(15,7) = d(0,15) + d(0,1) + d(1,7) - d(15,7)
= 240.0 + 252 + 114.0 - 156.0

223.2
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S(12,15) d(0,12) + d(o,1) + d(1,15) - d(12,15)
129.0 + 25.2 + 240.0 - 160.0
234.2
S(15,12) d(0,15) + d(o,1) + d(1,12) - d(15,12)
240.0 + 25.2 + 137.0 - 160.0
242.2
S(7,11) d(0,7) + d(o,1) + d(1,11) - d(7,11)
107.0 + 25.2 + 99.6 - 169.0
62.8
S(11,7) d(0,11) + d(o,1) + d(1,7) - d(11,7)
84.3 + 25.2 + 114.0 - 169.0
54.5
11/7/61 0 1 2 8
0 0 25.2 24.6 91.1
1 25.2 0 22.8 103
2 24.6 22.8 0 112
8 91.1 103 112 0
S(2,8) d(0,2) + d(0,1) + d(1,8) d(2,8)
24.6 + 25.2 + 103.0 112.0
40.8
S(8,2) d(0,8) + d(o,1) + d(1,2) d(8,2)
91.1 + 25.2 + 22.8 112.0

27.1
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13/7/61 0 1 3 6 11 13 16
0 0 25.2 46 62.2 84.3 77.1 236
1 25.2 0 31.4 82.7 99.6 76.9 236
3 46 31.4 0 76.1 117 96.1 255
6 62.2 82.7 76.1 0 60.5 135 294
11 84.3 99.6 117 60.5 0 134 297
13 77.1 76.9 96.1 135 134 0 170
16 236 236 255 294 297 170 0

S(3,6) = d(0,3) + d(o,1) + d(1,6) - d(3,6)
= 46.0 + 25.2 + 82.7 - 76.1
= 77.8

S(6,3) g d(0,6) + d(0,1) + d(1,3) - d(6,3)
= 62.2 + 25.2 + 31.4 - 76.1
= 42.7

S(3,11) = d(0,3) + d(o,1) + d(1,11) - d(3,11)
= 46.0 + 25W) + 99.6 2 117.0
= 53.8

S(11,3) = d(0,11) + d(0,1) + d(1,3) - d(11,3)
= 84.3 + 25.2 + 31.4 - 117.0
= 23.9

S(3,13) = d(0,3) + d(0,1) + d(1,13) - d(3,13)
= 46.0 + 25.2 + 76.9 - 96.1
= 52.0

S(13,3) = d(0,13) + d(0,1) + d(1,3) - d(13,3)
= 77.1 + 25.2 + 314 - 96.1

37.6
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S(3,16)

S(16,3)

S(6,11)

S(11,6)

S(6,13)

S(13,6)

S(6,16)

S(16,6)

S(11,13)

d(0,3)
46.0
52.2

d(0,16)

236.0
37.6

d(0,6)
62.2
126.5

d(0,11)
84.3

131.7

d(0,6)
62.2
293

d(0,13)
77.1
50.0

d(0,6)
62.2
29.4

d(0,16)

236.0

49.9
d(0,11)
84.3

52.4

+

+

_l’_

+

+

+

+

+

+

+

d(0,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

d(0,1)

25.2

d(0,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

d(1,16)

236.0

d(1,3)

314

d(1,11)

99.6

d(1,6)

82.7

d(1,13)

76.9

d(1,6)

82.7

d(1,16)

236.0

d(1,6)

82.7

d(1,13)

76.9

d(3,16)

255.0

d(16,3)

255.0

d(e,11)

60.5

d(11,6)

60.5

d(6,13)

135.0

d(13,6)

135.0

d(6,16)

294.0

d(16,6)

294.0

d(11,13)

134.0
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S(13,11) = d(0,13) + d(o,1) + d(1,11) d(13,11)
= 77.1 + 25.2 + 99.6 134.0
= 67.9
S(11,16) = d(0,11) + d(o,1) + d(1,16) d(11,16)
= 84.3 + 25.2 + 236.0 297.0
= 48.5
S(16,11) = d(0,16) + d(o,1) + d(1,11) d(16,11)
= 236.0 + 25.2 + 99.6 297.0
= 63.8
S(13,16) = d(0,13) + d(o,1) + d(1,16) d(13,16)
= 77.1 + 25.2 + 236.0 170.0
= 168.3
S(16,13) = d(0,16) 4 d(o,1) + d(1,13) d(16,13)
= 236.0 + 25.2 + 76.9 170.0
= 168.1
16/7/61 0 1 5 9
0 0 25.2 24.6 102
1 25.2 0 45.8 86.9
5 24.6 45.8 0 106
9 102 86.9 106 0
S(5,9) = d(0,5) + d(o,1) + d(1,9) d(5,9)
= 24.6 + 25.2 + 86.9 106.0
= 30.7
S(9,5) = d(0,9) + d(o,1) + d(1,5) d(9,5)
= 102.0 + 25.2 + 45.8 106.0

67.0
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18/7/61

S(2,4)

S(4,2)

S(2,7)

S(7,2)

S(4,7)

S(7,4)

0 1 2 4 7
0 0 25.2 24.6 22.3 107
1 25.2 0 22.8 43.5 114
2 24.6 22.8 0 23.6 128
4 22.3 43.5 23.6 0 139
7 107 114 128 139 0
d(0,2) + d(o,1) + d(1,4) -
24.6 + 25.2 + 43.5 -
d(0,4) + d(o,1) + d(1,2) -
22.3 + 25.2 + 22.8 -
46.7
d(0,2) + d(o,1) + d(1,7) -
24.6 + 25.2 + 114.0 -
35.8
d(0,7) + d(o,1) + d(1,2) -
107.0 + 25.2 + 22.8 -
27.0
d(0,4) + d(o,1) + d(1,7) -
22.3 + 25.2 + 114.0 -
22.5
d(0,7) + d(o,1) + d(1,4) -
107.0 + 25.2 + 43.5 -

36.7

d(2,4)
23.6
d4,2)

23.6

d2,7)

128.0

d(7,2)

128.0

d(4,7)

139.0

d(7,4)

139.0
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20/7/61

S(12,14)

S(14,12)

S(12,17)

S(17,12)

S(14,17)

S(17,14)

0 1 12 14 17
0 0 25.2 129 139 432
1 25.2 0 137 148 432
12 129 137 0 11 334
14 139 148 11 0 323
17 432 432 334 323 0
d(0,12) + d(0,1) + d(1,14) -
129.0 + 25.2 + 148.0 -
291.2
d(0,14) + d(o,1) + d(1,12) -
139.0 4 25.2 + 137.0 -
290.2
d(0,12) + d(o,1) + d(1,17) -
129.0 + 25.2 + 432.0 -
252.2
d(0,17) + d(0,1) + d(1,12) -
432.0 + 25.2 + 137.0 -
260.2
d(0,14) + d(o,1) + d(1,17) -
139.0 + 25.2 4 432.0 -
273.2
d(0,17) + d(o,1) + d(1,14) -
432.0 + 25.2 + 148.0 -

282.2

d(12,14)

11.0

d(14,12)

11.0

d(12,17)

334.0

d(17,12)

334.0

d(14,17)

323.0

d(17,14)

323.0
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31/7/61 0 1 2 6 7 11
0 0 25.2 24.6 62.2 107 84.3
1 25.2 0 22.8 82.7 114 99.6
2 24.6 22.8 0 63.6 128 98.6
6 62.2 82.7 63.6 0 164 60.5
7 107 114 128 164 0 169
11 84.3 99.6 98.6 60.5 169 0
S(2,6) = d(0,2) + d(0,1) + d(1,6) -
= 24.6 + 25.2 + 82.7 -
= 68.9
S(6,2) = d(0,6) 1 d(o,1) + d(1,2) -
S 62.2 + 25.2 + 22.8 -
= 46.6
S(2,7) = d(0,2) + d(o,1) + d(1,7) -
= 24.6 + 25.2 + 114.0 =
= 35.8
S(7,2) = d(0,7) + d(o,1) + d(1,2) -
= 107.0 + 25.2 + 22.8 -
= 27.0
S(2,11) = d(0,2) + d(o,1) 4 d(1,11) -
= 24.6 + 25.2 + 99.6 -
= 50.8
S(11,2) = d(o,11) + d(o,1) + d(1,2) -
= 84.3 + 25.2 + 22.8 -

33.7

d(2,6)

63.6

d(6,2)

63.6

d2,7)

128.0

d(7,2)

128.0

d,11)

98.6

d(11,2)

98.6
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S(6,7) = d(0,6) + d(o,1) + d(1,7) - d(6,7)
= 62.2 + 25.2 + 114.0 - 164.0
= 37.4
S(7,6) = d(0,7) + d(o,1) + d(1,6) - d(7,6)
= 107.0 + 25.2 + 82.7 - 164.0
= 50.9
S(6,11) = d(0,6) + d(o,1) + d(1,11) - d(e,11)
= 62.2 + 25.2 + 99.6 - 60.5
= 126.5
S(11,6) = d(o,11) + d(o,1) + d(1,6) - d(11,6)
= 84.3 + 25.2 + 82.7 - 60.5
= 131.7
S(7,11) = d(0,7) 1 d(o,1) + d(1,11) - d(7,11)
= 107.0 + 25.2 + 99.6 - 169.0
= 62.8
S(11,7) = d(o,11) + d(o,1) + d(1,7) = d(11,7)
= 84.3 + 25.2 + 114.0 5 169.0
= 54.5
6/8/61 0 1 3 8 13
0 0 25.2 46 91.1 77.1
1 25.2 0 31.4 103 76.9
3 46.0 31.4 0 122 96.1
8 91.1 103 122 0 49
13 77.1 76.9 96.1 49.0 0
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S(3.8) = d(0,3) + d(0,1) + d(1,8) - dG3,8)
= 46.0 + 252 - 103.0 - 122.0
= 522
S(8,3) = d(0,8) + d(0,1) + d(1,3) - d(s,3)
= 91.1 + 25.2 + 31.4 - 122.0
= 25.7
S(3,13) = d(0,3) + d(o,1) + o d(1,13) - dG3,13)
= 46.0 + 252 + 76.9 - 96.1
= 52.0
S(13,3) = d0,13) + d(o,1) + d(1,3) - d(13,3)
- 77.1 + 252 + 31.4 - 96.1
= 37.6
S(8,13) - d(0,8) + d(o,1) + o d(1,13) - d(8,13)
= 91.1 + 252 + 76.9 - 49.0
= 144.2
S(13,8) = d0,13) + d(o,1) + d(1,8) - d(13,8)
- 77.1 + 25.2 + 103.0 - 49.0
= 156.3
8/8/61 0 1 5 9 10
0 0 25.2 24.6 102 110
1 25.2 0 45.8 86.9 94.2
5 24.6 45.8 0 106 113
9 102 86.9 106 0 47.6
10 110 94.2 113 47.6 0
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S(5,9) = d(0,5) + d(o,1) + d(1,9) - d(5,9)
= 24.6 + 25.2 + 86.9 - 106.0
= 30.7
S(9,5) = d(0,9) + d(o,1) + d(1,5) - d(9,5)
= 102.0 + 25.2 + 45.8 - 106.0
= 67.0
S(5,10) = d(0,5) + d(o,1) + d(1,10) - d(5,10)
= 24.6 + 25.2 + 94.2 - 113.0
= 31.0
S(10,5) = d(0,10) + d(o,1) + d(1,5) - d(10,5)
= 110.0 + 25.2 + 45.8 - 113.0
= 68.0
S(9,10) = d(0,9) > d(o,1) + d(1,10) - d(9,10)
= 102.0 + 25.2 + 94.2 - 47.6
= 173.8
S(10,9) = d(0,10) g d(o,1) + d(1,9) - d(10,9)
= 110.0 + 25.2 + 86.9 2 47.6
= 174.5
9/8/61 0 1 2 4 12 15
0 0 25.2 24.6 223 129 240
1 25.2 0 22.8 43.5 137 240
2 24.6 22.8 0 23.6 150 261
4 22.3 43.5 23.6 0 169 273
12 129 137 150 169 0 160
15 240 240 261 273 160 0
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S(2,4)

S(4,2)

S(2,12)

S(12,2)

S(2,15)

S(15,2)

S(4,12)

S(12,4)

S(4,15)

d(0,2)
24.6
69.7

d(0,4)
223
46.7

d(0,2)
24.6
36.8

d(0,12)

129.0
27.0

d(0,2)
24.6
28.8

d(0,15)

240.0
27.0

d(0,4)
22.3
15.5

d(0,12)

129.0
28.7

d(0,4)
22.3

14.5

d(0,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

d(0,1)

25.2

d(0,1)

25.2

d(0,1)

25.2

d(0,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

d(1,4)

43.5

d(1,2)

22.8

d(1,12)

137.0

d(1,2)

22.8

d(1,15)

240.0

d(1,2)

22.8

d(1,12)

137.0

d(1,4)

43.5

d(1,15)

240.0

d2,4)

23.6

d4,2)

23.6

d(2,12)

150.0

d(12,2)

150.0

d(2,15)

261.0

d(15,2)

261.0

d4,12)

169.0

d(12,4)

169.0

d(4,15)

273.0
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S(15,4) d(0,15) + d(o,1) + d(1,4) - d(15,4)
240.0 + 25.2 + 43.5 - 273.0
35.7
S(12,15) d(0,12) + d(o,1) + d(1,15) - d(12,15)
129.0 + 25.2 + 240.0 - 160.0
234.2
S(15,12) d(0,15) + d(o,1) + d(1,12) - d(15,12)
240.0 + 25.2 + 137.0 - 160.0
242.2
10/8/61 0 1 6 14
0 0 25.2 62.2 139
1 25.2 0 82.7 148
6 62.2 82.7 0 196
14 139 148 196 0
S(6,14) d(0,6) + d(o,1) + d(1,14) d(6,14)
62.2 + 25.2 + 148.0 196.0
39.4
S(14,6) d(0,14) + d(o,1) i d(1,6) d(14,6)
139.0 + 25.2 + 82.7 196.0

50.9
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22/8/61 0 1 8 16
0 0 25.2 91.1 236
1 25.2 0 103 236
8 91.1 103 0 171
16 236 236 171 0
S(8,16) d(0,8) + d(o,1) + d(1,16) - d(8,16)
91.1 + 25.2 + 236.0 - 171.0
181.3
S(16,8) d(0,16) + d(o,1) + d(1,8) - d(16,3)
236.0 + 25.2 + 103.0 - 171.0
193.2
27/8/61 0 1 2 7 12
0 0 25.2 24.6 107 129
1 25.2 0 22.8 114 137
2 24.6 22.8 0 128 150
7 107 114 128 0 27.2
12 129 137 150 27.2 0
S(2,7) d(0,2) + d(o,1) + d(1,7) - d(2,7)
24.6 + 25.2 + 114.0 - 128.0
35.8
S(7,2) d(0,7) + d(o,1) + d(1,2) - d(7,2)
107.0 + 25.2 + 22.8 - 128.0

27.0
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S(2,12) = d(0,2) + d(o,1) + d(1,12) - d(2,12)
= 24.6 + 25.2 + 137.0 - 150.0
= 36.8
S(12,2) = d(0,12) + d(o,1) + d(1,2) - d(12,2)
= 129.0 + 25.2 + 22.8 - 150.0
= 27.0
S(7,12) = d(0,7) + d(o,1) + d(1,12) - d(7,12)
= 107.0 + 25.2 + 137.0 - 27.2
= 242.0
S(12,7) = d(0,12) + d(o,1) + d(1,7) - d(12,7)
= 129.0 + 25.2 + 114.0 - 27.2
= 241.0
30/8/61 0 1 3 5 11 17
0 0 25.2 46 24.6 84.3 432
1 25.2 0 314 45.8 99.6 432
3 46 314 0 38.4 117 455
5 24.6 45.8 38.4 0 84.9 465
11 84.3 99.6 117 84.9 0 493
17 432 432 455 465 493 0
S(3,5) = d(0,3) + d(o,1) + d(1,5) - d(3,s)
= 46.0 + 25.2 + 45.8 - 38.4
= 78.6
S(5,3) = d(0,5) + d(o,1) + d(1,3) - d(s,3)
= 24.6 + 25.2 + 31.4 - 38.4

42.8
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S(3,11)

S(11,3)

S(3,17)

S(17,3)

S(5,11)

S(11,5)

S(5,17)

S(17,5)

S(11,17)

d(0,3)
46.0
53.8

d(0,11)
84.3
23.9

d(0,3)
46.0
48.2

d(0,17)

432.0
33.6

d(0,5)
24.6
64.5

d(0,11)
84.3
70.4

d(0,5)
24.6
16.8

d(0,17)

432.0

38.0
d(0,11)
84.3

48.5

+

+

+

_l’_

+

+

+

+

+

+

+

d(0,1)

25.2

d(o,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

d(0,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

d(1,11)

99.6

d(1,3)

314

d(1,17)

432.0

d(1,3)

314

d(1,11)

99.6

d(1,5)

45.8

d(1,17)

432.0

d(1,5)

45.8

d(1,17)

432.0

d@,11)

117.0

d(11,3)

117.0

d(3,17)

455.0

d(17,3)

455.0

d(,11)

84.9

d(11,5)

84.9

d(5,17)

465.0

d(17,5)

465.0

d(11,17)

493.0




116

S(17,11) = d(0,17) + d(o,1) + d(1,11) - d(17,11)
= 432.0 + 25.2 + 99.6 - 493.0
= 63.8
6/9/61 0 1 7 12 15
0 0 25.2 107 129 240
1 25.2 0 114 137 240
7 107 114 0 27.2 156
12 129 137 27.2 0 160
15 240 240 156 160 0
S(7,12) = d(0,7) 4 d(o,1) + d(1,12) - d(7,12)
= 107.0 + 25.2 + 137.0 - 27.2
= 242.0
S(12,7) = d(0,12) i d(o,1) + d(1,7) - d(12,7)
= 129.0 + 25.2 + 114.0 - 27.2
= 241.0
S(7,15) = d(0,7) + d(o,1) + d(1,15) - d(7,15)
= 107.0 + 25.2 + 240.0 - 156.0
= 216.2
S(15,7) = d(0,15) + d(o,1) + d(1,7) - d(15,7)
= 240.0 + 25.2 + 114.0 - 156.0
= 223.2
S(12,15) = d(0,12) + d(o,1) + d(1,15) - d(12,15)
= 129.0 + 25.2 + 240.0 - 160.0

234.2
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S(15,12) = d(0,15) + d(0,1) + d(1,12) - d(15,12)
= 240.0 + 25.2 + 137.0 - 160.0
= 242.2
7/9/61 0 1 2 6 8 11
0 0 25.2 24.6 62.2 91.1 84.3
1 25.2 0 22.8 82.7 103 99.6
2 24.6 22.8 0 63.6 112 98.6
6 62.2 82.7 63.6 0 148 60.5
8 91.1 103 112 148 0 149
11 84.3 99.6 98.6 60.5 149 0
S(2,6) = d(0,2) + d(o,1) + d(1,6) - d(2,6)
= 24.6 + 25.2 + 82.7 - 63.6
= 68.9
S(6,2) = d(0,6) + d(0,1) + d(1,2) - d(6,2)
= 62.2 + 25.2 + 22.8 3 63.6
= 46.6
S(2,8) = d(0,2) + d(o,1) + d(1,8) - d(2,8)
= 24.6 + 25.2 it 103.0 - 112.0
= 40.8
S(8,2) = d(0,8) + d(o,1) + d(1,2) - d(8,2)
= 91.1 + 25.2 + 22.8 - 112.0
= 27.1
S(2,11) = d(0,2) + d(o,1) + d(1,11) - d@,11)
= 24.6 + 25.2 + 99.6 - 98.6

50.8
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S(11,2)

S(6,8)

S(8,6)

S(6,11)

S(11,6)

S(8,11)

S(11,8)

d(0,11)
84.3
33.7

d(0,6)
62.2
42.4

d(0,8)
91.1
51.0

d(0,6)
62.2
126.5

d(o,11)
84.3
131.7

d(0,8)
91.1
66.9

d(0,11)
84.3

63.5

+

+

_l’_

+

+

_l’_

d(0,1)

25.2

d(o,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

d(o0,1)

25.2

+

+

+

+

d(1,2)

22.8

d(1,8)

103.0

d(1,6)

82.7

d(1,11)

99.6

d(1,6)

82.7

d(1,11)

99.6

d(1,8)

103.0

d(11,2)

98.6

d(6,8)

148.0

d(8,6)

148.0

d(6,11)

60.5

d(11,6)

60.5

de,11)

149.0

d(11,8)

149.0
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19/9/61 0 1 4 9 10 13 14
0 0 25.2 22.3 102 110 77.1 139
1 25.2 0 43.5 86.9 94.2 76.9 148
4 223 43.5 0 107 115 109 183
9 102 86.9 107 0 47.6 163 223
10 110 94.2 115 47.6 0 153 212
13 77.1 76.9 109 163 153 0 83.9
14 139 148 183 223 212 83.9 0
S(4,9) = d(0,4) + d(o,1) + d(1,9) - d(4,9)
= 223 + 25.2 + 86.9 - 107.0
= 274
S(9,4) = d(0,9) + d(o,1) + d(1,4) - d(9,4)
= 102.0 + 25.2 + 43.5 - 107.0
= 63.7
S(4,10) = d(0,4) + d(o,1) + d(1,10) = d(4,10)
= 223 + 25.2 + 94.2 - 115.0
= 26.7
S(10,4) = d(0,10) + d(o,1) + d(1,4) - d(10,4)
= 110.0 + 25.2 + 43.5 - 115.0
= 63.7
S(4,13) = d(0,4) + d(o,1) + d(1,13) - d(4,13)
= 22.3 + 25.2 + 76.9 - 109.0
= 15.4
S(13,4) = d(0,13) + d(o,1) + d(1,4) - d(13,4)
= 77.1 + 25.2 + 43.5 - 109.0

36.8
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S(4,14)

S(14,4)

S(9,10)

S(10,9)

S(9,13)

S(13,9)

S(9,14)

S(14,9)

S(10,13)

d(0,4)
223
12.5

d(0,14)

139.0
24.7

d(0,9)
102.0
173.8

d(0,10)

110.0
174.5

d(0,9)
102.0
41.1

d(0,13)
77.1
26.2

d(0,9)
102.0
52.2

d(0,14)

139.0

28.1
d(0,10)
110.0

59.1

d(o,1)

25.2

d(0,1)

25.2

d(o,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

d(0,1)

25.2

d(0,1)

25.2

d(1,14)

148.0

d(1,4)

43.5

d(1,10)

94.2

d(1,9)

86.9

d(1,13)

76.9

d(1,9)

86.9

d(1,14)

148.0

d(1,9)

86.9

d(1,13)

76.9

d(4,14)

183.0

d(14,4)

183.0

d(9,10)

47.6

d(10,9)

47.6

d(9,13)

163.0

d(13,9)

163.0

d(9,14)

223.0

d(14,9)

223.0

d(10,13)

153.0
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S(13,100 = d(0,13) + d(0,1) + d(1,10) d(13,10)
= 77.1 + 25.2 + 94.2 153.0
= 435
S(10,14) = d(0,10) + d(0,1) + d(1,14) d(10,14)
= 110.0 + 25.2 + 148.0 212.0
= 712
S(14,100 = d(0,14) + d(0,1) + d(1,10) d(14,10)
= 139.0 + 25.2 + 94.2 212.0
= 46.4
S(13,14) = d(0,13) + d(0,1) + d(1,14) d(13,14)
= 77.1 + 25.2 + 148.0 83.9
= 166.4
S(14,13) = d(0,14) + d(0,1) + d(1,13) d(14,13)
= 139.0 + 25.2 + 76.9 83.9
= 157.2
30/9/61 0 1 3 5 7 16
0 0 252 46 24.6 107 236
1 25.2 0 31.4 45.8 114 236
3 46 31.4 0 38.4 133 255
5 24.6 45.8 38.4 0 138 272
7 107 114 133 138 0 154
16 236 236 255 272 154 0
S(3,5) = d(0,3) + d(o,1) + d(1,5) - d3,5)
= 46.0 + 25.2 + 45.8 - 38.4

78.6
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S(5,3)

S(3,7)

S(7,3)

S(3,16)

S(16,3)

S(5,7)

S(7,5)

S(5,16)

S(16,5)

d(0,5)
24.6
42.8

d(0,3)
46.0
52.2

d(0,7)
107.0
30.6

d(0,3)
46.0
52.2

d(0,16)

236.0
37.6

d(0,5)
24.6
25.8

d(0,7)
107.0
40.0

d(0,5)
24.6
13.8

d(0,16)

236.0

35.0

d(0,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

d(0,1)

25.2

d(0,1)

25.2

d(0,1)

25.2

d(0,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

+

+

+

d(1,3)

31.4

d(1,7)

114.0

d(1,3)

31.4

d(1,16)

236.0

d(1,3)

31.4

d(1,7)

114.0

d(1,5)

45.8

d(1,16)

236.0

d(1,5)

45.8

d(5,3)

384

d(3,7)

133.0

d(7,3)

133.0

d(3,16)

255.0

d(16,3)

255.0

d(s,7)

138.0

d(7.5)

138.0

d(5,16)

272.0

d(16,5)

272.0
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S(7,16) = d(0,7) + d(o,1) + d(1,16) - d(7,16)
= 107.0 + 25.2 + 236.0 - 154.0
= 214.2
S(16,7) = d(0,16) + d(o,1) + d(1,7) - d(16,7)
= 236.0 + 25.2 + 114.0 - 154.0
= 221.2
1/10/61 0 1 2 6 12
0 0 25.2 24.6 62.2 129
1 25.2 0 22.8 82.7 137
2 24.6 22.8 0 63.6 150
6 62.2 82.7 63.6 0 186
12 129 137 150 186 0
S(2,6) S d(0,2) g d(o,1) + d(1,6) - d(2,6)
= 24.6 + 25.2 + 82.7 c 63.6
= 68.9
S(6,2) = d(0,6) + d(o,1) + d(1,2) - d(6,2)
= 62.2 + 25.2 + 22.8 - 63.6
= 46.6
S(2,12) = d(0,2) + d(o,1) + d(1,12) - d(2,12)
= 24.6 + 25.2 + 137.0 - 150.0
= 36.8
S(12,2) = d(0,12) + d(o,1) + d(1,2) - d(12,2)
= 129.0 + 25.2 + 22.8 - 150.0

27.0
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S(6,12) = d(0,6) + d(0,1) + d(1,12) - d(6,12)
= 62.2 + 25.2 + 137.0 - 186.0
= 38.4
S(12,6) = d(0,12) + d(0,1) + d(1,6) - d(12.6)
= 129.0 + 25.2 + 82.7 - 186.0
= 50.9
10/10/61 0 1 4 8 11 13
0 0 25.2 223 91.1 84.3 77.1
1 25.2 0 43.5 103 99.6 76.9
4 223 43.5 0 126 86 109
8 91.1 103 126 0 149 49
11 84.3 99.6 86 149 0 134
13 77.1 76.9 109 49 134 0
S(4,8) = d(0,4) + d(0,1) + d(1,8) - d(4.8)
= 223 + 25.2 + 103.0 - 126.0
= 24.5
S(8,4) = d(0,8) + d(o,1) + d(1,4) - d(8,4)
= 91.1 + 25.2 - 43.5 - 126.0
= 33.8
S(4,11) = d(0,4) + d(0,1) + d(1,11) - d(4,11)
= 22.3 + 25.2 + 99.6 - 86.0
= 61.1
S(11,4) = d(0,11) + d(0,1) + d(1,4) - d(11,4)
= 84.3 + 25.2 + 435 - 86.0

67.0
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S(4,13)

S(13,4)

S(8,11)

S(11,8)

S(8,13)

S(13,8)

S(11,13)

S(13,11)

d(0,4)
223
15.4

d(0,13)
77.1
36.8

d(0,8)
91.1
66.9

d(0,11)
84.3
63.5

d(0,8)
91.1

144.2

d(0,13)
77.1
156.3

d(0,11)
84.3
52.4

d(0,13)
77.1

67.9

+

+

+

+

+

+

+

+

+

d(0,1)

25.2

d(o,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

d(0,1)

25.2

d(o,1)

25.2

d(1,13)

76.9

d(1,4)

43.5

d(1,11)

99.6

d(1,8)

103.0

d(1,13)

76.9

d(1,8)

103.0

d(1,13)

76.9

d(1,11)

99.6

d(4,13)

109.0

d(13,4)

109.0

d(s,11)

149.0

d(11,8)

149.0

d(8,13)

49.0

d(13,8)

49.0

d(11,13)

134.0

d(13,11)

134.0
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11/10/61

S(14,15)

S(15,14)

S(14,17)

S(17,14)

S(15,17)

S(17,15)

0 1 14 15 17
0 0 25.2 139 240 432
1 25.2 0 148 240 432
14 139 148 0 155 323
15 240 240 155 0 201
17 432 432 323 201 0
d(0,14) + d(0,1) + d(1,15) -
139.0 + 25.2 + 240.0 -
249.2
d(0,15) + d(0,1) + d(1,14) -
240.0 b 25.2 + 148.0 -
258.2
d(0,14) + d(0,1) + d(1,17) -
139.0 + 25.2 + 432.0 y
273.2
d(0,17) + d(0,1) + d(1,14) -
432.0 + 25.2 + 148.0 =
282.2
d(0,15) + d(o,1) + d(1,17) -
240.0 + 25.2 4 432.0 -
496.2
d(0,17) + d(0,1) + d(1,15) -
432.0 + 25.2 + 240.0 -

496.2

d(14,15)

155.0

d(15,14)

155.0

d(14,17)

323.0

d(17,14)

323.0

d(15,17)

201.0

d(17,15)

201.0
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31/10/61 0 1 2 3 5 9 10

0 0 252 | 246 46 24.6 102 110
1 252 0 28 | 314 458 86.9 94.2
2 24.6 22.8 0 28.4 25.9 84.2 91.5
3 46 314 | 284 0 38.4 75.5 82.9
5 24.6 458 | 259 | 384 0 106 113
9 102 869 | 842 | 755 106 0 47.6
10 110 942 | 915 82.9 113 47.6 0

S(2,3) = d(0,2) + d(,1) + d(1,3) - d2.,3)
- 24.6 + 252 + 314 - 28.4
= 52.8

S(3,2) - d(0,3) + do,1) + d(1,2) - d3,2)
= 46.0 + 252 + 228 - 28.4
= 65.6

S(2,5) = d(0,2) + d(,1) + d(1,5) \ d@.3)
= 24.6 + 252 + 458 ‘ 25.9
= 69.7

S(5,2) - d(0,5) + do,1) + d(1,2) - d5,2)
- 24.6 + 252 + 228 - 25.9
- 46.7

S(2,9) = d(0,2) + d(,1) + d(1,9) - d(2,9)
- 24.6 + 252 + 86.9 - 84.2
- 52.5

S(9,2) - d(0,9) + d(,1) + d(1,2) - d(9,2)
- 102.0 + 252 + 228 - 84.2

65.8
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S(2,10)

S(10,2)

S(3,5)

S(5,3)

S(3,9)

S(9,3)

S(3,10)

S(10,3)

S(5,9)

d(0,2)
24.6
52.5

d(0,10)

110.0
66.5

d(0,3)
46.0
78.6

d(0,5)
24.6
42.8

d(0,3)
46.0
82.6

d(0,9)
102.0
83.1

d(0,3)
46.0
82.5

d(0,10)

110.0
83.7

d(0,5)
24.6

30.7

+

+

+

+

d(0,1)

25.2

d(o,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

d(0,1)

25.2

d(o,1)

25.2

d(o,1)

25.2

+

+

+

_l’_

+

+

d(1,10)

94.2

d(1,2)

22.8

d(1,5)

45.8

d(1,3)

314

d(1,9)

86.9

d(1,3)

314

d(1,10)

94.2

d(1,3)

31.4

d(1,9)

86.9

d(2,10)

91.5

d(10,2)

91.5

d(3,5)

38.4

d(s,3)

38.4

d(3,9)

75.5

d(9,3)

75.5

d(3,10)

82.9

d(10,3)

82.9

d(5,9)

106.0
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S(9,5)

S(5,10)

S(10,5)

S(9,10)

S(10,9)

d(0,9)
102.0
67.0

d(0,5)
24.6
31.0

d(0,10)

110.0
68.0

d(0,9)
102.0
173.8

d(0,10)

110.0

174.5

d(0,1)

25.2

d(o,1)

25.2

d(o,1)

25.2

d(0,1)

25.2

d(o,1)

25.2

d(1,5) - d(9,5)
458 - 106.0
d(1,10) - d(5,10)
94.2 - 113.0
d(1,5) - d(10,5)
45.8 - 113.0
d(1,10) - d(9,10)
94.2 - 47.6
d(1,9) - d(10,9)
86.9 - 47.6
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