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FORTHCOMING PAPERS 

The following papers will be published in future issues: 

Dana L. Grinstead and Peter J. Slater, On minimum dominating sets with 

minimum intersection. 
In the developing theory of polynomial/linear algorithms for various problems on certain classes of 

graphs, most problems considered have involved either finding a single vertex set with a specified 
property (such as being a minimum dominating set) or finding a partition of the vertex set into such 
sets (for example, a partition into the maximum possible number of dominating sets). Alternatively, 
one might be interested in the cardinality of the set or the partition. In this paper we introduce an 
intermediate type of problem. Specifically, we ask for two minimum dominating sets with minimum 
intersection. We present a linear algorithm for finding two minimum dominating sets with minimum 
possible intersection in a tree T, and we show that simply determining whether or not there exist two 
disjoint minimum dominating sets is NP-hard for arbitrary bipartite graphs. 

Dieter Kratsch, Finding dominating cliques efficiently, in strongly chordal 

graphs and undirected path graphs. 
We study a new version of the domination problem in which the dominating set is required to be a 
clique. The minimum dominating clique problem is NP-complete for split graphs and, hence, for 
chordal graphs. We show that for two other important subclasses of chordal graphs the problem is 
solvable efficiently. We present an O(m . log n) algorithm for strongly chordal graphs and an O(n4) 
algorithm for undirected path graphs. 

James McHugh and Yehoshua Perl, Best location of service centers in a 
treelike network under budget constraints. 

We consider the problem of locating service centers in a treelike network in order to maximize the 
serviced population under budget constraints. We show that the problem is NP-hard. In the case 
where the costs of establishing the service centers are equal for all II cities we obtain the maximum 
weight k-domination problem. An O(nk*) dynamic programming procedure is given. Then an 0(&S*) 
pseudo-polynomial dynamic programming procedure is presented for the original problem, where B is 
the budget constraint. Finally a variation of the net left-right dynamic programming technique is 
applied to obtain a more efficient pseudo-polynomial procedure. 

Michael S. Jacobson and Ken Peters, Chordal graphs and upper irredundance, 

upper domination aud independence. 
In this paper we consider the following parameters: IR(G), the upper irredundance number, which 

is the order of the largest maximal irredundant set, r(G), the upper domination number, which is the 
order of the largest minimal dominating set and p(G), the independence number, which is the order 
of the largest maximal independent set. 
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It is well known that for any graph G, 

/I(G) s I’(G) c IR(G). 

In this paper we show that these parameters are equal for all chordal graphs, and a class of graphs not 
containing a set of forbidden subgraphs. 

Douglas F. Rail, Domatically critical and domatically full graphs. 
A subset, D, of the vertex set of a graph G is called a dominating set of G if each vertex of G is 

either in D or adjacent to some vertex in D. The maximum cardinahty of a partition of the vertex set 
of G into dominating sets is the domatic number of G, denoted d(G). G is said to be domaticahy 
critical if the removal of any edge of G decreases the domatic number, and G is domatically full if 
d(G) assumes the known lower bound of 6(G) + 1. An example is given to settle a conjecture of 
B. Zelinka’s concerning the structure of a domatically critical graph. We also prove that a domaticahy 
critical graph G is domatically full if d(G) s 3 and provide examples to show this does not extend to 
the cases d(G) > 3. 

E. Sampathkumar, The least point covering and domination numbers of a 

graph- 
A set S c V of a graph G = (V, E) is a total point cover (t.p.c) if S is a point cover containing all 
isolates of G, if any. The number a;(G) is the minimum cardinality of a t.p.c. A t.p.c. S is a least 
point cover (1.p.c) if rr,( (S)) < CX~( (S,)) for any t.p.c. S,, where (S) is the subgraph induced by S. 
The least point covering number q(G) of G is the minimum cardinality of an 1.p.c. A dominating set 
D of G is a least dotiring set (1.d.s) if v( (D)) s (( Dl)) f or any dominating set D, (v denotes 
domination number). The least domination number y,(G) of G is the minimum cardinality of an 1.d.s. 
If v, is the total domination number, we prove among other things: 
0) v1 s v,, (ii) for a tree, vr s or. 

Miroslawa Skowroiiska and Maciej M. Syslo, Dominating cycles in Halin 

graphs- 
A cycle in a graph is dominating if every vertex lies at distance at most one from the cycle and a 

cycle is D-cycle if every edge is incident with a vertex of the cycle. In this paper, we first provide 
recursive formulae for finding a shortest dominating cycle in a Hahn graph; minor modifications can 
give formulae for finding a shortest D-cycle. Then, dominating cycles and D-cycles in a Halin graph H 
are characterized in terms of the cycle graph, the intersection graph of the faces of H. 

Zsolt Tuza, Covering all cliques of a graph. 
The following conjecture of T. Gallai is proved: If G is a chordal graph on n vertices, such that all 

its maximal complete subgraphs have order at least 3, then there is a vertex set of cardinality sn/3 
which meets all maximal complete subgraphs of G. Further related results are given. 

Bohdan Zelinka, Regular totally domatically full graphs. 
The paper studies bipartite undirected graphs and directed graphs which are regular and totally 

domatically full. 
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Karen L. Collins, Factoring distance matrix polynomials. 
One of the methods used to factor the characteristic polynomial of the adjacency matrix of a graph 

is group representation theory. In this paper we use group representation theory to factor (although 

not completely) the characteristic polynomials of the distance matrices of full k-nary trees. The 

characteristic polynomial of the distance matrix of any graph always has a factor of degree equal to 

the number of vertex orbits of the graph. This factor corresponds to one that can be found by utilizing 

the concept of a front divisor of the adjacency matrix. 

Dieter Jungnickel, On the existence of small quasimultiples of atiine and 

projective planes of arbitrary order. 
Denote by a(n) and p(n), respectively, the smallest positive integers I and p for which an 

S,(2, n, n’) and an S,(2, n + 1, n* + n + 1) exist. We thus consider the problem of the existence of 

(non-trivial) quasimultiples of affine and projective planes of arbitrary order n. The best previously 

known general bounds state that a(n) sn”-*-* and p(n) ~ra”-~-‘, provided that there exist k 

mutually orthogonal Latin squares of order n; this is due to Mavron, Mullin and Rosa. We 

substantially improve this result by showing that both a(n) and p(n) are bounded by n*“, whenever n 
is sufficiently large. If n has exactly k distinct prime factors, where k ~28, both bounds can be 

improved to nk. 

We also construct many families of values of n for which much better bounds can be given; for 

instance, both functions are bounded by 2n for n of the type n =pq, where p and 4 are odd prime 

powers with p < q <2p. Another example gives a bound of n + 2 for n of the form n = 2q, q an odd 

prime power. Only one such family, giving a bound of (q - 1)/2 for n = q + 1, q an odd prime power, 

was previously obtained (by Shrikhande and Singhi). Finally, we discuss the case n = 6 (where 

a(6) = p(6) = 2 is known) in some detail and obtain new solutions for this case. 

G. Kreweras and P. Moszkowski, Tree codes that preserve increases and 

degree sequences. 
We define a bijection from the set %Yn of rooted Cayley’s trees with n vertices to the set [I, .ln-’ of 

words of n - 1 letters written with the alphabet [I, n]. This code has three remarkable properties: 

1. Like for Prtifer’s code [l], the degree of every vertex is visible in the word rnr = 

+(I) . . . m&r - 1) coding the tree T. More precisely, if d, denotes the degree of the vertex i, 

l if i is the root of T, then i appears d, times in rnr 

l if not, then i appears d, - 1 times in mr. 

2. For any rooted tree, increasing (or decreasing) edges can be defined in the following way: let 

(i, j) be an edge of T such that the minimal path joining i to the root passes through j; then the 

edge (i, j) is said to be increasing if j > i (and decreasing if j < i) [2]. In other words, if c is the 

contraction representing T, the edge (i, c(i)) is increasing if c(i) > i. We prove that the set of 

letters i in mr such that mr(i) > i corresponds to the set of increasing edges of T 

c(i) > iem, > i. 

In [3] Strehl proves a similar property for doubly rooted trees. The code defined by Strehl is 
based on Joyal’s bijection [4] and Foata’s “fundamental transformation” [5] (like the encoding of 

Egecioglu and Remmel [2]). 

3. From the code mr one derives a code m(T) for Cayley’s trees which “preserves” degrees and 

increases of edges. The code m(T) can be defined independently of mr and therefore from it 

one derives a bijective proof of Cayley’s formula [6]. 

Mark Ramms, A new method of generating Hamiltonian cycles on the n-cube. 
A method of Gilbert’s [l] for constructing Hamiltonian cycles of the n-cube is modified. The new 

method provides a simpler way than that of Mills [2] of producing complete cycles which do not 
traverse any r-cube for 2 s r 6 n - 1. 
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Michael H. Albert and Alan M. Frieze, Occupancy problems and random 

algebras. 
For k randomly chosen subsets of [n] = {1,2, , n} we consider the probability that the Boolean 

algebra, distributive lattice, and meet semilattice which they generate are respectively free, or all of 
21n1. In each case we describe a threshold function for the occurrence of these events. The threshold 
functions for freeness are close to their theoretical maximum values. 

I. Ben-Arroyo Hartman, Ran Newman and Ran Ziv, On grid intersection 

graphs. 
A bipartite graph G = (X, Y; E) has a grid representation if X and Y correspond to sets of 

horizontal and vertical segments in the plane, respectively, such that (xi, yj) E E if and only if segments 
xi and yj intersect. We prove that all planar bipartite graphs have a grid representation, and exhibit 
some infinite families of graphs with no grid representation - among them the point line incidence 
graph of projective planes. 

B. BoUobQs and H.R. Hind, Graphs without large triangle free subgraphs. 

The main aim of the paper is to show that for 2 s r <s and large enough n, there are graphs of 
order n and clique number less than s in which every set of vertices, which is not too small, spans a 
clique of order r. Our results extend those of Erdos and Rogers. 

Maria Rita Casali and Luigi Grasselli, 2Symmetric crystallizations and 2-fold 

branched coverings of S3. 
For each integer g > 1, a class JZ~ of “2-symmetric” crystallizations, depending on a 2(g + l)-tuple 

of positive integers satisfying simple conditions is introduced; the “2-symmetry” implies that the 
represented closed, orientable 3-manifolds are 2-fold covering spaces of S3 branched over a link. Since 
every closed, orientable 3-manifold M of Heegaard genus g L 2 admits a crystallization belonging to 
&, we obtain an easy proof of the fact that M is a 2-fold covering space of S3 branched over a link. 
Further, the class contains all Lins-Mandel crystallizations S(b, 1, t, c), with 1 odd, which are thus 
proved to represent 2-fold branched coverings of S3. 

F. Giibel, J. Orestes Cerdeira and H.J. Veldman, Label-connected graphs and 

the gossip problem. 
A graph with m edges is called label-connected if the edges can be labeled with real numbers in 

such a way that, for every pair (u, u) of vertices, there is a (u, u)-path with ascending labels. The 
minimum number of edges of a label-connected graph on n vertices equals the minimum number of 
calls in the gossip problem for n persons, which is known to be 2n - 4 for n > 4. A polynomial 
characterization of label-connected graphs with n vertices and 2n - 4 edges is obtained. For a graph 
G, let e%(G) denote the minimum number of edges that have to be added to E(G) in order to create a 
graph with two edge-disjoint spanning trees. It is shown that for a graph G to be label-connected, 
4(G) 6 2 is necessary and #(G) s 1 is sufficient. For i = 1,2, the condition 4(G) c i can be checked 
in polynomial time. Yet recognizing label-connected graphs is an NP-complete problem. This is 
established by first showing that the following problem is NP-complete: Given a graph G and two 
vertices u and v of G, does there exist a (u, u)-path P in G such that G - E(P) is connected? 

Huishan Zhou, The chromatic difference sequence of the Cartesian product of 
graphs. 

The chromatic difference sequence cds(G) of a graph G with chromatic number II is defined by 
cds(G) = (a(l), a(2), . . , a(n)) if the sum of a(l), a(2), . , a(f) is the maximum number of vertices 
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in an induced t-colorable subgraph of G for t = 1,2, . . , n. The Cartesian product of two graphs G 
and H, denoted by GOH, has the vertex set V(GOH) = V(G) x V(H) and its edge set is given by 
(x,, y&x,, ya) E E(GOH) if either x1 =x2 and y, y, E E(H) or y, = yz and x,xz E E(G). 

We obtained four main results: the cds of the product of bipartite graphs, the cds of the product of 
graphs with cds being non-drop flat and first-drop flat, the non-increasing theorem for powers of 
graphs and the cds of powers of circulant graphs. 

Michel Mallard, Cycle-regular graphs. 
H.M. Mulder introduced (0, A)-graphs and proved that maximum (0, A)-graphs are hypercubes. 

One way of generalization of this concept is to consider cycle-regular graphs. We prove that these 
graphs have also some regularity properties and that maximum [3,1,6]-cycle regular graphs are also 
related to hypercubes. 


