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This test-suite is composed of 85 standard graphs with known optimal solu-
tions that belong to seven different families (3 r-dimensional hypercubes, 10 three
dimensional meshes, 12 complete r level k-ary trees, and 15 graphs from each of
the following classes: paths, cycles, two dimensional meshes and caterpillars).
This set of benchmark instances is composed of 23 small graphs (n < 100), 24
medium graphs (100 < n ≤ 200) and 38 large graphs (200 < n ≤ 8192). These
graphs were generated to evaluate the performance of a new carefully devised
Tabu Search algorithm, called TScb, for the Cyclic Bandwidth (CB) problem
reported in [1].

A brief description of each selected type of graph and its corresponding
optimal solution values are summarized below. Note that some of these graphs
were originally used by Romero-Monsivais et al. in [2] to evaluate a branch &
bound algorithm for the CB problem.

1. Paths. A path graph Pn is constructed as a linear sequence of n vertices.
Two of them are terminal vertices of degree one, while the others (if any)
have degree two. For a path Pn of order n the optimal cyclic bandwidth
value is:

BC(Pn) = 1 ,

as it was shown in [3].

2. Cycles. A cycle graph Cn is build as a circular arrangement of n vertices
such that all of them have degree two. Yixun Lin [3] demonstrated that
the CB problem has an optimal solution value for a cycle Cn given by:

BC(Cn) = 1 .

3. Two dimensional meshes. These graphs are constructed as the Cartesian
product of two paths Pn1 and Pn2 . Hromkovič et al. [4], based on the work
of Chvátalová [5], demonstrated that the optimal cyclic bandwidth for a
two dimensional mesh Pn1

×Pn2
of order n = n1 ·n2 (for max{n1, n2} > 3)

is:
BC(Pn1

× Pn2
) = min{n1, n2} .
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4. Three dimensional meshes. A three dimensional mesh is defined as the
Cartesian product of three paths. Hromkovič et al. [4] proved that the
optimal cyclic bandwidth for a three dimensional mesh Pn×Pn×Pn with
n3 vertices (for n > 3) can be calculated with the following expression:

BC(Pn × Pn × Pn) =

⌊
3n2

4
+

n

2

⌋
.

5. Complete r level k-ary trees. These graphs are rooted complete trees in
which the i-th level consists of ki−1 vertices and each vertex that belongs
to level i has exactly k descendants at level i + 1 (for 1 ≤ i < r). Such a
tree, denoted Tk,r, has n = (kr− 1)/(k− 1) vertices and its optimal cyclic
bandwidth value is:

BC(Tk,r) =

⌈
k(kr−1 − 1)

2(r − 1)(k − 1)

⌉
,

see [6, 4, 7].

6. Caterpillars. A caterpillar is a special tree in which every vertex is on
a central stalk, called spine, or within distance one of the stalk, i.e., re-
moval of its endpoints leaves a path graph. For a caterpillar T with spine
P (u1, u2, . . . , um), Lin [3] proved that the optimal cyclic bandwidth is:

BC(T ) = max
1≤i≤j≤m

⌈
nij − 1

j − i + 2

⌉
.

where nij denotes the order of the subtree Tij induced by ui, ui+1, . . . , uj

and all the vertices adjacent to them (i ≤ j).

7. r-dimensional hypercubes. An r-dimensional hypercube Qr is a graph
usually defined as the Cartesian product of r path graphs with two vertices
(P2). It can be constructed using n = 2r vertices labeled with r-bit binary
numbers and connecting two vertices by an edge whenever the Hamming
distance of their labels is one. Hromkovič et al. [4] proved that the optimal
cyclic bandwidth for Qr (r ≥ 11) is:

BC(Qr) =

r−1∑
k=0

(
k

bk2 c

)
.
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