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Introduction

RSTP-MSP problem: Given a set X of n terminal points in the L1-plane and a positive constant L, it is asked to construct
a Steiner tree T interconnecting of these n terminal points, with the length of each edge in that tree T is no more than L.
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(a) The terminal set X in the L1 plane (b) Steinerized minimum spanning tree (c) The optimal Steiner tree for X
Figure 4. The optimal Steiner tree for a given set of points X in the L1-plane

Research objectives

B Reduce time complexity by technique of leaf-deletion.

Algorithm

Algorithm : A,

Input: A set X ={wv1,va, -+ ,v,} of n terminal points on the L; plane and a
positive constant L.
Output: A rectilinear Steiner Tree Ts.
1: Use the sweep-line algorithm to obtain the minimum spanning tree ThssT,

spanning tree T on the set X, and and sort all edges in Tyrgr according to their length and weight.

sorting all the edges in tree T in non- 2: Add edges in Ty;g7 with a side length equal to or less than L to T, where
T, =(Xs,Es), Xo =X, E; =@.

3: Place the edges in Ty g7 with a length greater than L but less than or equal
to 2L into forest F', where ' = @. We construct the Samsung Steiner point

Strategy

(1) Using the sweep-line algorithm [2]
to construct a rectilinear minimum

decreasing order of their length.
(2) Construct a forest Fo € T with the

length of each edge ¢ in Fa satisfying by selecting vertex u; with a degree of 1 in F', checking the terminal point g
L<w(e)<2L. connected to it, and then checking the edges connected to Uy. After checking
(3) Using the leaf-deletion technique to all the points, place the unchanged edges and newly generated points and

edges into T.

construct a rectilinear Steiner Tree T S i )
s 4: Steinerized the edges in Ty s with a length greater than 2L and place them

such that the length of each edge in Ts in T,
1s no more than L. 5: return A rectilinear Steiner tree 7.
Figure 5. Algorithm A
Complexity analysis
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Clearly, for step 1 of Algorithm A4, the
construction of the rectilinear minimum ~
spanning tree T using the sweep-line setnerpomt
algorithm[2] and sorting all the edges in tree
T in non-decreasing order of their length can
be implemented in time O(nlogn).
Obviously, steps 2 and 4 in Algorithm A,
have a time complexity of at most O(n). In
the step 3 of Algorithm A 1, the leaf-deletion
technique takes O(1) time for each leaf
vertex, and we need to check at most n leaf
vertices, then the execution of the final

while loops of Algorithm A; can also be (C)d"'(u”)=3,” v
implemented within O(n) time.
In summary, we can obtain Algorithm A, - —
can be implemented in time O(nlogn).
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Du et al.[3] used the method of constructing
a "3-star" using a complete graph to obtain
a Steiner tree algorithm with an approxi-
mate ratio of 2. We also obtained a 2-
approximation algorithm .4; using techni-
que of leaf-deletion.
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Figure 6. The technique of leaf-deletion

B The leaf deletion technique has been proposed, and it can construct a "3-star" within O(n) time.
B A 2-approximation algorithm A; has been proposed, which can solve the RSTP-MSP problem in O(nlogn) time.
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