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A Dual-based Algorithm for Uncapacitated Ring Selection Problem
Which Arises in Designing Regional Networks
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Abstract

We consider a network design problem which arises in designing regional network with
ring/ring topology. Given conduit network, demand, candidate ring topology, proposed URSP
(Uncapacitated Ring Selection Problem) determines set of rings which guarantee every demand
flow at minimum cost. Also, we develop a dual based heuristic for URSP, and apply it to the
real world problem.
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3. Ad719a Y (Dual-based Algorithm)
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Step 0 : [Initialization]
N(k)={d(k}, kEK.
$,= C,.
ZD=O.
Step 1 : [Labeling Cycle]
For k = 1,.. K that satisfy the property that the root node 1 is not in N(k)
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s,=s,—OX|EE,|, ¥V reR;, (i,j))€E with i&N(k),jeN(k);
end
Ap— ZD+ 0;
N(k)=N(k) U{i").
If the root node is labeled for all commodity, STOP; else repeat Step 1.
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1 1,2,3.7.8 58 11 3.4.5.6.7 52

2 34,7 33 12 7,89,10,11 62

3 4567 45 13 6.7,8,10,11,12 73

4 8.9.10 40 14 9.10.11,13,14.15 70

5 7.8,10,11 50 15 10,11,12,13,14 51

6 6,7,11,12 47 16 1,2,3,7,11,10.8 75

7 9,10,14,15 52 17 45612117 68

8 10,11,13,14 47 18 8,10,14,15,9 61

9 11,12,13 30 19 7.89,15,14,13,11 95
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