Fred Roberts posed several open problems on generalizations of graph colorings:

1. Let G = (V,E) be a graph and T a set of nonnegative integers. In radio frequency assignment, we seek an assignment of a positive integer f(x) to each vertex x of G so that for all x,y in V with{x,y} in E, |f(x)-f(y)| is not in T. Such an assignment f is called a T-coloring. T-colorings are especially interesting for graphs arising from points in Euclidean p-space where {x,y} is in E if and only if the distance between x and y is at most M, the so-called p-unit sphere graphs. We need good algorithms for finding T-colorings for 2-unit sphere graphs that minimize the "span" between the smallest and largest channel f(x) used. The same problem is of interest for 3-unit sphere graphs.

2. Let G = (V,E) be a graph. A set coloring is an assignment of a set S(x) to each x in V so that if {x,y} is in E then S(x) has an empty intersection with S(y). The order of a set coloring is the size of the union of the sets S(x) used and the score is the sum of the "sizes" of the sets S(x) (where "size" = cardinality or measure, as appropriate). The problem where the sets are all intervals on the real line arises in traffic phasing, task assignment, channel assignment, and other applications. Similar problems arise if the sets are each unions of at most two real intervals. In the latter case, the problems of finding optimal order and optimal score set assignments are open. The same problems when the sets are rectangles in the plane of a certain minimum measure arise in fleet maintenance problems and are also open.

3. Let G = (V,E) be a graph and T be a set of nonnegative integers. Given a list R(x) of positive integers at each vertex x of G, a list coloring is an ordinary graph coloring f in which f(x)

always belongs to R(x). A list T-coloring is defined analogously. Very little is known about list T-colorings. One open problem is the following. We say that G is T-k-choosable if there is a list

T-coloring for every assignment of lists R(x) where each list has size k. The T-choice number T-ch(G) is the smallest k such that G is T-k-choosable. Tesman has found bounds on the T-choice number for chordal graphs when T = {0,1,.., r} and shown that they are tight. It remains an open question to determine if the upper bound, (2r+1)(χ(G) -1) + 1, is tight for 1-unit sphere graphs. Virtually nothing is known about the generalization that combines list T-colorings and set T-colorings, and this topic of set list T-colorings presents many interesting questions.
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