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Relaxing the subtour elimination constraints,
we are left with an assignment problem, whose
solution provides us with a fewer bound on the
length of the optimal tour!
Minimize ¥ 3 diX;
i=1 j=1

subjectto n _
> }{ij =1V ]::]_,...Il
i=1

S Xj=1Vi=l,..n
=1
’ X013 ¥ 1,]
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Digtances |

to

ﬁ 1 2 3 4 5 & 7 8 0

O 1| 0 36 64 BB 93 104 68 BE 30

m 3124 0 35 41 71 83 56 72 48
1|57 28 o0 20 48 52 73 9§ 81
4|60 54 30 0 35 44 40 79 71
5lao 70 55 21 0O 20 20 65 A6
6|91 B2 66 30 20 O 24 7O Th
7|75 B3 74 53 27 24 0 46 58
a|60 73 98 BF A6 A4 48 0O 40
0|30 48 80 F7 66 69 56 36 O
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Solution of Assignment Problem |

page 3
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Minimum Assignment Cost = 2509

Optimal assignments (1-+]2

1= 1
= =

2
1

4 4 5 6 7 &8 9
4 3 7 B &6 9 8
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Applving Heuristic Algorithm |

=r=Hew 1ncumnkbent has been found, with length 270
Tour= 1 2 8 7 6685 4 3 21
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Soluti £ -
Asyﬁmgti?g $5P 5 Egiéiig

boar Eranch—&—Eﬂund%

ificlhude

Choose a subtour in the edge (1,2)

AP =olution: 1 =2 =1 exclude
edge sxclude
(1.2 edge (2,1)
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cubproblemn numnber 2 (level 13 %

Edges excluded

1
2

Mininum Assignment Cost = 270 ¢z ilncumbent = 2700

Optimal assignments (1-+]2

i= 1 2 3 4 5% & 7 5 9
= % 1 2 3 4 5 6 7 =B

(same as incumbent found by
the heuristic algorithrm
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UB=270
LB=259

include
edge (1,2)

exclude
edge (2,1)

exclude
edge
(1.2]

UB=LB=270 @
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aubproblen numkber 3 (level 22

Edges included Edges excluded

1 2
2 1

Minimum Assignment Cost = 304 (= incumbent = 2700

Optimal assignments ¢1-+])

i= 1 2 3 4 &5 &6 7 & 9
= 2 4 1 3 7 5 &6 9 &

Mot a tour, but Lower Bound (204 exceads incurnbent |
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UB=270
LB=259

include

exclude edge (1,2)
edge exclude
[1,2) edge (2,1
UB=LE=270
@ N/ LB=304%

fathomed|

The incumbent must be optimall



