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- In this dissertation, we discuss algorithms for independent set in some
kinds of graphs and its applications.
- This dissertation consists of 5 Chapters, and a replesen‘ratlon diagram for

- maximal independent sets of a cofcompmablh‘ry graph is taken up in Chap-
“ter 1, and algorithms for generating maximum weight independent sets in

intersection graphs are described in Chapter 2, and Chapter 3 and Chaper 4
describe online edge-coloring algorithms for degree bounded bipartite graphs,
and application of transitive graph for education support system in Chapter
5.

‘We are discussing the relation of each chapter from a common problem of
independent set respectively. The outline of each chapter is described here.
Chapter 1: Let H = (V(H), E(H)) be a directed graph with distinguished
vertices s and t. An st-path in H is a simple directed path starting from s and
ending at . Let P(H) be defined as {S | S is the set of vertices on an st-path
in H (s and ¢ are excluded)}. For an undirected graph G = (V(G), B(G))
with V(G) C V(H) — {s,t}, if the family of maximal independent sets of

‘G coincides with P(H), we call H an MIS-diagram for G. In this chapter,
‘we pr0v1de a necessary and sufﬁment condition for a dlre("red1 graph to be
.an MIS-diagram for an undirected graph. we also show that an undirected

graph G has an MIS diagram iff G is a cocomparability graph. Based on the
proof of the latter result, we can construct an efficient algorithm for gener-
ating all maximal independent sets of a cocomparability graph.

" Chapter 2 : In this chapter we propose an algorithm for genera‘rmg maxi-

mum weight independent sets in a circle graph, that is, for putting out all
maximum weight independent sets one by one without duplication. The time
complexity is O(n® 4 ), where n is the number of vertices, 8 output size,
i.e., the sum of the cardinalities of the output sets. It is shown that the
same approach can be applied for spider graphs and for cire ular-arc overlap
graphs.

Chapter 3 : we consider an edge coloring game of a graph by two persons
who are an adversary and an edge-painter.. The former strategy is to add
or to delete edges in the graph successively. The strategy is called input.
The latter colors the edge as soon as an edge is added in the graph. Then
it is never changed the color of edges colored. The latter is not given any
further information of the adversary’s. we call the coloring strategies of the
painter online edge-coloring algorithm. In this chapter the painter is allowed
arbitrary amount of colors and colors all of edges added in the graph. A



maximum ratio which is a ratio between the number of colors used of an
online edge-coloring algorithm A for adversary’s family of input and that of
offline edge-coloring algorithm is called a competitiveness coefficient of an
online edge-coloring algorithm A. we have proved that a competitiveness
coefﬁuent of albxtrary randomized online edge-coloring algonthm is greater
than %=1 where k is maximum degree. o
Chapter 4 : A kind of online edge-coloring problems on bipartite graphs is
considered. The input is a graph ( typically with no edges) and a sequence of
operations (edge addition and edge deletion) under the restriction that at any
time the graph is bipartite and degree-bounded by k, where k is a prescribed
“integer. At the time of edge addition, the added edge can be irrevocably
assigned a color or be left uncolored. No other coloring or color alteration
is allowed. Coloring can be done only at the time of addition of the edge;
no color can be assigned afterward (unless the edge is once deleted). The -
problem is to assign colors as many times as possible using k colors. Two al-
gorithms are presented: one with competitiveness coefficient é, and one with
competitiveness coefficient between } and 1 with the cost of requiring more
random bits than the former algorithm, also against oblivious adversaries.
Chapter 5 : It is reported an education support system to take required
credits from entrance to graduation in a college. This system is applied by
a-directed graph that subjects are vertices and relations among subjects are
edges. we present an st-digraph that entrance and graduation are vertex s
and vertex t respectively and subjects from the entrance to the graduation
‘are vertices. These relations among subjects- are transitive by adding some
edges. Then, if there are minimal st-separators of the st-digraph, those are
the required credits.from entrance to graduation. we propose a method to
decide the required credits for graduation. |
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