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If F, G, and H are graphs, write F— (G, H) to s%gnify
that if the edses of F are colored red and blue in any
fashion, either the red subkgragh of F sontains a copy of
G or the blue subgraph contains a copy of H. varlcus
properkties of such grapns F are ztudied. Ffor instance,
for given G and H, the minimum chromatic number X of

any graph ¢ tfor which F—) (G, H) can be d?*e““"ﬂ*, at
least in p=inciple. In particular, if P~y (Km, Xni.
“X(F) =z rin, n), where r{m, n} denotes the orﬂlnai:
Ramsey nusber. Thus A (F)= r(m, n)-1, where £L[:;* .
denotes the maxirmum degree of ¥. On the other hand if

F is 2 min:mal graph for which £-§ (Zme Kn), then 5(F) =
where & (7! denotes the minimum degres of F. Each of the
above resuits is sharp.
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Let @ ba a finite graph with vertex set V = M v N. We sav that € is
rearranpeab e i1 for all choices of distinct vertices 11.12,...,1t in M and
ji‘jz""‘j: in ¥, there exist vertex disjoint paths between ik and jk for
all k. For example, a complete bipartite graph with the veviex sets ¥ and N
is rearvangeable, However, this graph will vsually have mapy more adges than
is necessary for rearrangeability.

We deterwine the minimal number of edges any rearvangeacle graph iy
have for ail choices of M and N. We also discuse generalizations in which

15 striectly greater than M u N and/or t is bounded by a predetermined valne.
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Jardine and Sibson! investigated flat cluster methods and characterized chen
in terms . certain sets of graphs called ind;catar families. In this
1 characterize indicater families in terms of certain closure oparatisius
fined on a set of graphs. This is a special case of a mors general resuir in
which | characterize certain subsets of lattice elements in terms of olosure
wperations defined on a complete lartice.
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