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Abstract. For two vertices u and v of a connected graph G, the set I(u,v) consists of
all those vertices lying on a u—v geodesic in G. For a set S of vertices of G, the union of
all sets I(u,v) for u,v € S is denoted by I(S). A set S is a convex set if I(S) = S. The
convexity number con(G) of G is the maximum cardinality of a proper convex set of G. A
convex set S in G with |S| = con(G) is called a maximum convex set. A subset T of a
maximum convex set S of a connected graph G is called a forcing subset for S if S is the
unique maximum convex set containing 7'. The forcing convexity number f(S,con) of S is
the minimum cardinality among the forcing subsets for S, and the forcing convexity number
f(G,con) of G is the minimum forcing convexity number among all maximum convex sets
of G. The forcing convexity numbers of several classes of graphs are presented, including
complete bipartite graphs, trees, and cycles. For every graph G, f(G,con) < con(G). It is
shown that every pair a, b of integers with 0 < a < b and b > 3 is realizable as the forcing
convexity number and convexity number, respectively, of some connected graph. The forcing
convexity number of the Cartesian product of H x Ky for a nontrivial connected graph H
is studied.
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MSC 2000: 05C12

1. INTRODUCTION

For two vertices u and v in a connected graph G, the distance d(u,v) between u
and v is the length of a shortest u—v path in G. A u—v path of length d(u,v) is also
referred to as a u—v geodesic. The set (interval) I(u,v) consists of all those vertices
lying on a u—v geodesic in G. For a set S of vertices of G, the union of all sets I(u,v)
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for u,v € S is denoted by I(S). Hence x € I(S) if and only if z lies on some u—v
geodesic, where u,v € S.

A set S'is convez if I(S) = S (see [1], p. 136). Certainly, V(G) is convex for every
graph G. The convex hull [S] of a set S of vertices of G is the smallest convex set
containing S. So S is a convex set in G if and only if [S] = S. If S is a convex set
in a connected graph G, then the subgraph (S) induced by S is connected.

The closed intervals and convex sets in a connected graph were studied and char-
acterized by Nebesky [6, 7] and were also investigated extensively in the book by
Mulder [5], where it was shown that these sets provide an important tool for study-
ing metric properties of connected graphs. Convexity in graphs was also studied in
[2, 3, 4]. For a connected graph G of order at least 3, the convezity number con(G)
of G was defined in [2] as the maximum cardinality of a proper convex set of G, that
is,

con(G) = max {|S|: S is a convex set of G and S # V(G)}.

Hence 2 < con(G) < n — 1 for all connected graphs G of order n > 3. A convex set
S in G with |S| = con(G) is called a mazimum convez set.

A subset T' of a maximum convex set S of a connected graph G is called a forcing
subset for S if S is the unique maximum convex set containing T'. The forcing con-
vexzity number f(S,con) of S is the minimum cardinality among the forcing subsets
for S, and the forcing convexity number f(G,con) of G is the minimum forcing con-
vexity number among all maximum convex sets of G. Therefore, f(G, con) < con(G)
for every connected graph GG. We illustrate these concepts with the graph G of Fig-
ure 1. The sets S; = {u1,w,v1} and Sz = {w, u1,v2} are maximum convex sets of
G. The remaining maximum convex sets of G are similar to Ss. Since S; is not
the unique maximum convex set containing any of its elements, f(S1,con) > 2. On
the other hand, S; is the unique maximum convex set containing u; and v;. Hence
f(S1,con) = 2. Since S5 is the unique maximum convex set containing vs, it follows
that f(S2,con) = 1. Therefore, f(G,con) = 1.

Ui U2 us
G: w
U1 V2 U3

Figure 1. A graph with forcing convexity number 1

Some of the following observations were used in the previous example and all of
these are fundamental to our study.
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Lemma 1.1. For a connected graph G, the forcing convexity number f(G, con) =
0 if and only if G has a unique maximum convex set. Moreover, f(G, con) = 1 if and
only if G does not have a unique maximum convex set but some vertex of G belongs
to exactly one maximum convex set.

Corollary 1.2. For a connected graph G, the forcing convexity number
f(G,con) > 2

if and only if every vertex of each maximum convex set belongs to at least two

maximum convex sets.

Next we determine the forcing convexity number of the famous Petersen graph P
shown in Figure 2.

Figure 2. The Petersen graph P

It can be verified that the convexity number of P is 5 and that the maximum
convex sets of P are precisely those that induce a 5-cycle. Since all such sets of
cardinality 5 are similar in P, we consider the set S = {uj,us,us,vi,v3}. For
every w € S, there exists a maximum convex set S’ # S such that w € S’. For
example, S' = {uq,uq,us,v1,v4} is another maximum convex set containing w;.
Therefore, every vertex of each maximum convex set of P belongs to at least two
maximum convex sets. Hence f(P,con) > 2 by Corollary 1.2. For every u,v € S,
there exists a maximum convex set S* # S such that u,v € S*. For example,
ST = {u1, uz, us, u4, us} is another maximum convex set containing u,, u; in S for 1 <
i #j <3, and S5 = {uy,us,v1,vs3,v5} is another maximum convex set containing
ur, v in S for k = 1,3. Hence f(S,con) > 3. Moreover, for Sy = {u1,vs,us},
it follows that [So] = S. This implies that S is the unique maximum convex set
containing Sy and so f (5, con) = 3. Therefore, f(P,con) = 3.

The following theorem gives the forcing convexity numbers of some well known
graphs, all of whose convexity numbers were determined in [2]. Since the proof is
straightforward, we omit it.
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Theorem 1.3. (a) For n > 3, f(Kp,,con) =con(K,)=n— 1.

(b) For n > 4, f(Cyp,con) =2 and con(C,) = [n/2].

(c) For integers k,n1,n2,...,nk = 2, f(Knns,...npc0n) = con(Kp, ny . onp) = k.

(d) For a tree T of order n > 2 with k end-vertices, f(T,con) = k — 1 and
con(T)=n—1.

2. GRAPHS WITH PRESCRIBED FORCING CONVEXITY NUMBER
AND CONVEXITY NUMBER

We have already noted that if G is a connected graph with f(G,con) = a and
con(G) = b, then 0 < a < b, where b > 2. We now establish a converse result. First
we need an additional definition.

A vertex v in a graph G is called a complete vertex if the subgraph induced by
its neighborhood N (v) is complete. Connected graphs of order n > 3 containing a
complete vertex are precisely those having convexity number n—1, as was established
in [2].

Theorem A. Let G be a noncomplete connected graph of order n > 3. Then
con(G) =n —1 if and only if G contains a complete vertex.

We first determine the forcing convex numbers of all nontrivial connected graphs
with forcing convexity number 2.

Theorem 2.1. For a connected graph G with con(G) = 2,

f(G,con) =

2 otherwise.

{1 if G = P,

Proof. Since con(G) = 2, every pair of adjacent vertices forms a maximum
convex set of G. Hence G does not contain a unique maximum convex set and so
f(G,con) > 1. If G = P5, then f(G,con) = 1 by Theorem 1.3. Otherwise, G
contains no end-vertices by Theorem A and so every vertex of G belongs to at least
two maximum convex sets. Therefore, f(G, con) = 2 by Corollary 1.2. d

By Theorem 2.1, there is no connected graph with convexity number 2 and forcing
convexity number 0. Next we show that every pair a, b of integers with 0 < a < b
and b > 3 is realizable as the forcing convexity number and convexity number,
respectively, of some connected graph.

Theorem 2.2. For every pair a, b of integers with 0 < a < b and b > 3, there
exists a connected graph G with f(G,con) = a and con(G) = b.
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Proof. We have already seen that f(Kjp41,con) = con(Kpq1) = b. Thus, we
assume that 0 < a < b. If a > 1, then any tree of order b + 1 having a + 1 end-
vertices has the desired property by Theorems A and 1.3(b). Thus we may assume
that a = 0.

We construct a connected graph G with f(G, con) = 0 and con(G) = b. In order to
do this, we first construct three graphs Fi, F» and F. First let F; = Ko+ H, where H
is any graph of order b—2 > 1 and V(K>) = {u,v}. Next let F; be a graph with vertex
set {x1, T2, 23,Y1, Y2, ys} such that ;z;11, YiYit1, TiYit1, YiZiv1 € E(Fy) for i =1,2.
Then the graph F' is obtained from F; and Fb by adding edges uxi, uyi, vrs, vys.
The graphs Fi, F5, and F' are shown in Figure 3.

U X1 X2 I3
Fl | H @ F2 | K F: B
9 Y1 Y2 Ys

Figure 3. The graphs F}, F3, and F

The graph G is then obtained from F' by adding two new vertices x and y and the
edges (1) zx1, zy1, Tys, yZ3, Yyy1, yy3 and (2) zw, yw for every w € V(H), where H
is the subgraph of F'. In particular, if b = 3, then H = K; and the graph G is shown
in Figure 4. We claim that G has the desired properties, that is, f(G,con) = 0 and
con(G) = b. We show only that the graph G in Figure 4 (where b = 3) has forcing
number 0 and convexity number 3 since the proofs for the cases when b > 4 are
similar.

Figure 4. The graph G for b= 3

First we make an observation. Let
W = V(F2) U {x,y} = V(G) - {u,v,w}.

For any two nonadjacent vertices 2/, 2 of W, we have [{#/, 2”'}] = V(G). Hence if Sp
is any set of vertices containing two nonadjacent vertices of W, then [Sp] = V(G).
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Next we show that con(G) = 3. Since S = {u, v, w} is a convex set in G, it follows
that con(G) > 3. Assume, to the contrary, that there exists a convex set S’ with
|S'] > 4 and 5" # V(G). Since S’ cannot contain two nonadjacent vertices of W,
it follows that S’ contains at most two vertices of W. On the other hand, |S’| > 4
and so S’ contains at least two vertices of {u,v,w}. Since w,v € S’ implies that
w € 5, it follows that either {u,v,w,z} C S’, where z € W, or, without loss of
generality, that {u,w, 21,22} C S', where 21,29 € W and z122 € E(G). In each case,
it is routine to verify that [S’] = V(G). Since S’ is a convex set, S’ = [9'] = V(G),
which is a contradiction. Therefore, con(G) = 3.

Finally, we show that S is the unique maximum convex set in GG, implying that
f(G,con) = 0. Therefore, assume, to the contrary, that there exists a convex set
S* of G such that S* # S and |S*| = 3. Necessarily, (S*) = P5. Again, since S*
cannot contain two nonadjacent vertices of W, it follows that S* contains at most two
vertices of W. Hence S* contains at least one and at most two vertices of {u, v, w}.
We consider two cases.

Case 1 S* contains ezactly one vertex in {u,v,w}. First assume that w € S*.
Then S* contains exactly one of x and y as well as a neighbor z of this vertex.
However, either u or v lies on a w—z geodesic and so S* is not convex, a contradiction.
Hence either u € S* or v € S*, say v € S*. Thus S* = {v, 21, 22}, where 21,29 € W
and z122 € E(G). Since z122 € E(G), one of z; and z3 is at distance 2 from v, say
d(v,z1) = 2. Thus either (1) x2 € S* or yo € S*, or (2) z € S* or y € S*. In (1), we
must have x3,ys € S*, while in (2), we must have w € S*. In either cases, we have
a contradiction.

Case 2 S* contains exactly two vertices in {u,v,w}, namely v,w € S* or u,w €
S*, say the former. Then S* = {v,w, z}, where z € W. Similarly to that described
above, either (1) 2z = x3 or 2 = y3, or (2) z =z or z = y. In (1), we must have
y € S*, while in (2), y3 € S*. Hence S* is not convex, producing a contradiction.

Therefore, S is the unique maximum convex set of G. O

3. THE FORCING CONVEXITY NUMBER OF H x Ko

In this section, we consider the relationship between f(H,con) and f(H x K, con)
for a connected graph H. Let H x K5 be formed from two copies H; and Hs of
H, where corresponding vertices of Hy and Hy are adjacent. Let S; C V(H;) for
i = 1,2. Then S is called the projection of S; onto Hy if Sy is the set of vertices
in Hy corresponding to the vertices of Hy that are in S7. The following two results
appeared in [3].
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Lemma B. For a nontrivial connected graph H, let H X K5 be formed from two
copies Hy and Hs of H, where corresponding vertices of H; and Hs are adjacent.
Then every convex set of H x Ks is either

(1) a convex set in Hy,

(2) a convex set in Hs, or

(3) S1 U Sy, where Sy is convex in Hy and Sy is the projection of S onto Ha.

Theorem C. If H is a nontrivial connected graph of order n, then
con(H x K3) = max{2con(H),n}.

In order to establish a relationship between f(H x Ko, con) and f(H,con) for a
nontrivial connected graph H, we first verify the following lemma. For a graph G
and a set S of vertices of G, we write fc(S,con) to indicate the forcing convexity
number of S in the graph G.

Lemma 3.1. Let H be a connected graph of order n > 2 such that con(H x K3) =
2con(H) > n. Moreover, let H x K be formed from two copies H; and Hs of H,
where corresponding vertices of Hy and Hs are adjacent. If S = S1USs is a maximum
convex set in H x Ky, where S; C V(H;) for i = 1,2, then

frxk,(S,con) = fg,(S;, con).

Proof. Since S = 57 US; is a maximum convex set in H x Ko, it follows by
Lemma B that S; is a maximum convex set of H; for ¢« = 1,2 and that Ss is the
projection of S onto Ha. Certainly, fr, (S1,con) = fp,(S2,con). We first show
that frxk,(S,con) < fm,(S1,con). Let Ty be a minimum forcing subset for S;.
Thus |T1| = f(S1,con) and S; is the unique maximum convex set in H; containing
T;. Let Ty be the projection of 77 onto Se in Hy. We claim that S is the unique
maximum convex set in H X K3 containing 77. Assume, to the contrary, that there
exists a maximum convex set S’ in H x K5 containing T; such that S’ # S. Hence
S' = S1US,, where S] C V(H;), i = 1,2. Again, by Lemma B, S/ is a maximum
convex set in H; containing 7;, ¢ = 1,2, and S} is the projection of 5] onto Hs.
Since S’ # S, it follows that S{ # S;. This implies that S; is not the unique
maximum convex set in H; containing 77 since S] contains 77 as well, contrary to
our assumption. Hence S is the unique maximum convex set in G' containing 77, as
claimed. Therefore, fxx,(S,con) < |T1| = fu, (S1,con).

It remains to verify the reverse inequality frmx K, (S,con) > fu, (S1,con). Assume,
to the contrary, that frgxx,(S,con) < fg,(S1,con). Let T be a minimum forcing
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subset for S. Then |T'| = fuxx,(S,con) and S is the unique maximum convex set
in H x Ky containing T'. We consider two cases.

Case 1. T C S1 or T C S, say the former. Since |T'| < fg,(S1,con), it follows
that S7 is not the unique maximum convex set containing 7" in H;. So there exists
a maximum convex set W7 containing 7' in H; such that W7 # S1. Let W5 be the
projection of W7 onto Hs and let W = W3 UW;. Then W #£ S and W is a maximum
convex set containing T in H x K», a contradiction.

Case 2. TNS; # 0,4 =1,2. Then T = Ty U Ty, where § # T; C S; for
i = 1,2. Let n(T1) be the projection of 77 onto Hy and n~!(7T3) be the (inverse)
projection Ty onto Hy. Then the set 77 = Ty U~ !(Ty) is a subset of S;. Since
T < |Th| + [=~Y(T)| = |T1| + |T2| = |T| < fu,(S1,con), it follows that S; is not
the unique maximum convex set containing 7" in H;. So there exists a maximum
convex set U; containing 7" in H; such that U; # S;. Let Us be the projection of
U; onto Hy and let U = U3 UU;. Then U # S and U is also a maximum convex set
containing 7" in H x Ks, a contradiction. O

We now determine f(H x Ks) for almost all graphs H.

Theorem 3.2. Let H be a connected graph of order n > 2 for which con(H) #
n/2, and let H x K be formed from two copies Hy and Hs of H whose corresponding
vertices are adjacent. Then

{1 if con(H x K2) =n
f(H x K3, con) =
f(H,con) ifcon(H x K3) =2con(H).

Proof. Let G = H x K. Assume first that con(G) = n. By Theorem C,
n > 2con(H). It follows by Lemma B that G contains exactly two maximum convex
sets, namely S; = V(H;) and Sy = V(Hz). Hence f(H x Ka,con) = 1.

We now assume that con(H x K3) = 2con(H). By Theorem C, 2con(H) > n.
Again, by Lemma B, the maximum convex sets of G are of the form S7 U Ss, where
S is a maximum convex set in H; and S5 is the projection of S; onto Hy. Moreover,
by Lemma 3.1, fg(S,con) = fm,(S1,con) for every maximum convex set S in G.

Hence
f(G,con) = min{ f(S,con): S is a maximum convex set in G}
= min{ fz, (S1,con): Sp is a maximum convex set in H;}
= f(Hi,con) = f(H,con).
This completes the proof. O
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If H is a connected graph of order n > 2 containing a complete vertex, then
con(H) = n — 1 by Theorem A. Certainly, if n > 3, then 2con(H) > n. This
observation yields the following corollary.

Corollary 3.3. If H is a connected graph of order n > 3 containing complete
vertices, then f(H x Ks,con) = 1.

What remains to consider then are connected graphs H of order n > 4 with
con(H) = n/2. Certainly, n is even then. For such a graph H, a maximum convex
set in H x K5 is either V(H;),i = 1,2, or is of the form S;USs, where S; is a maximum
convex set of cardinality n/2 in H;, i = 1,2, and Sz is the projection of Sy onto Hs.
Since H x K5 contains more than one maximum convex set, f(H x Ko, con) > 1. If H
contains a vertex v that belongs to no maximum convex set of H, then V' (H;) is the
unique maximum convex set in H x K5 containing v1, where vy is the corresponding
vertex of v in Hy of H x Ky. Therefore, in this case, f(H x Kz,con) = 1. This
observation yields the following result.

Proposition 3.4. If H is a connected graph of order n > 4 with con(H) = n/2
such that H contains a vertex that belongs to no maximum convex set of H, then
f(H x Kg,con) = 1.

Assume now that H is a connected graph of order n > 4 with con(H) = n/2 such
that every vertex of H belongs to some maximum convex set of H. Consequently,
every vertex in H X K5 belongs to at least two maximum convex sets in H x Ks.
For example, let v; be a vertex in H x Ky such that v; € V(H;) and let Sy be a
maximum convex set in H; containing v1. Then V/(H;) and S = S; U S2, where S5 is
the projection of S; onto Hs, are both maximum convex sets in H x Ky containing
v1. By Corollary 1.2,

(1) f(H x Ky, con) > 2.
Moreover, equality holds in (1) when f(H,con) = 1 as we show next.

Proposition 3.5. If H is a connected graph of order n > 4 with con(H) = n/2
and f(H,con) = 1 such that every vertex of H belongs to some maximum convex
set, then f(H x K, con) = 2.

Proof. By the discussion above, we see that f(H x Ks,con) > 2. Since
f(H,con) = 1, there exists a maximum convex set S; in V(H;) and a vertex v; € Sy
such that S7 is the unique maximum convex set in H; containing v;. Let S =
S1 U S2, where S5 is the projection of S; onto Hy. Then S contains both v and its
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corresponding vertex vy in Hy. We claim that S is the unique maximum convex set in
H x K5 containing v; and vs. Assume, to the contrary, that there exists a maximum
convex set S’ in H x K5 containing v; and vy such that S’ # S. Then S’ # V(H;),
t=1,2, and so S’ = 5] US), where S| is the maximum convex set in H; containing
v1 and S4 is the projection of S| onto Hs. Since S # S’, it follows that S} # Sy,
implying that S; is not the unique maximum convex set in H; containing v1, which
is a contradiction. Hence f(S,con) = 2. Therefore, f(H x K2,con) = 2. O

We are now only concerned with determining f(H X Ks,con), where H is a
connected graph of order n > 4 having the three properties (1) con(H) = n/2,
(2) f(H,con) > 2, and (3) every vertex of H belongs to at least one maximum con-
vex set of H. We now introduce a new term. For a connected graph H of order
n > 3, the anti-convezity number acon(H) of H is the minimum number of vertices
of H that belongs to no maximum convex set of H. For graphs H satisfying the three
properties listed above, acon(H) > 2. Each graph H,;, i = 1,2, of Figure 5 satisfies
the properties (1)—(3). In particular, con(H;) = 3 and con(Hz) = 4. Observe that
acon(H;) = 2 for i = 1,2, where a 2-element set {u,v} of vertices belonging to no
maximum convex set is indicated in each graph. We note also that f(Hy,con) = 3
and f(Hsz,con) = 2. We have already seen that the Petersen graph P, which has
order 10 and is shown in Figure 2, has con(P) =5 and f(P,con) = 3. It is also the
case that acon(P) = 3. We now determine f(H x Ka,con) for graphs H satisfying
properties (1)—(3) in terms of f(H,con) and acon(H).

Hl: H2:

v
u v

Figure 5. Two graphs whose convexity numbers are half their order

Theorem 3.6. Let H be a connected graph of order n > 4 satisfying (1) con(H) =
n/2, (2) f(H,con) > 2, and (3) every vertex of H belongs to at least one maximum
convex set of H. Then

f(H x Ka,con) = min{acon(H), f(H,con)}.

Proof. Let S be a maximum convex set of H X Ks. There are two possibilities
for S.

Case 1. S =V (Hy) or S = V(Hz), say the former. Let T be a minimum forcing
subset for S in H x Ky such that |T| = fgxxk,(S,con). Hence S is the unique
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maximum convex set in H x K» containing T'. Since S = V(Hy), it follows that T
belongs to no maximum convex set in Hy. So acon(H) < |T|. We claim, in fact,
that |T| = acon(H), that is, we claim that T is a minimum set of vertices of H; that
belongs to no maximum convex set in Hi. Assume, to the contrary, that there is a
set T of vertices of Hy such that |T’| < |T'| and 7" belongs to no maximum convex
set in Hy. Then S is the unique maximum convex set in H X K5 containing 77 and
s0 frxk,(S,con) < |T'| < |T|, contrary to the fact that |T| = fuxk,(S,con). So
|T'| = acon(H), as claimed. Therefore, in this case fr«k, (S, con) = acon(H).

Case 2. S = 51 USs, where S1 is a maximum convex set in Hy and Ss is the pro-
jection of S1 onto Hy. An argument similar to the one employed in Lemma 3.1 shows
that fp, (S1,con) < fuxk,(S,con). Thus, it remains to show that fr«k, (S, con) <
fr,(S1,con). Let Th = {t1,t2,...,tx} be a minimum forcing set for S; in H;. Thus
|T1| = fr, (S1,con). Since f(H,con) > 2, it follows that |Ti| = k > 2. Let ¢}, be the
corresponding vertex of ¢ in Hy and let T* = {t1,t2,...,tk—1,t}}. Next we show
that S is the unique maximum convex set in H x K5 containing 7. Assume, to the
contrary, that there exists a maximum convex set S’ in H x K5 such that S’ contains
T* and §" # S. Since S’ contains the vertex ¢; of H; and the vertex ¢} of H, it
follows S’ # V(H;) for i = 1,2. Hence S’ = S] US4, where S} is a maximum convex
set in Hy and S} is the projection of S] onto Hy. Then S] is a maximum convex
set in H; containing T;. Since S’ # S, it follows that S # S; and so S is not the
unique maximum convex set containing 77 in H;, a contradiction. Therefore, in this
case fuxk,(S,con) = f, (S1,con).

Combining Cases 1 and 2, we have

f(H x Kg) = min{ frxx,(S,con): S is a maximum convex set of H x K»}

= min{acon(H), min{ fz(S,con): S is a maximum convex set in H}}

= min{acon(H), f(H,con)}.

This completes the proof. O

We have seen examples of graphs H satisfying the properties (1)-(3) in Theorem 3.6
such that acon(H) = f(H,con) and acon(H) < f(H,con). Thus, in both cases,
f(H x Kjy,con) = acon(H). Of course, if acon(H) < f(H,con) for all graphs H
satisfying (1)-(3), then f(H x K3, con) = acon(H ). However, we know of no example
of a graph H satisfying (1)-(3) for which f(H x Ks,con) # acon(H). If such an
example does exist, then f(H x Ko, con) = acon(H) — 1 as we now show.

Theorem 3.7. For every nontrivial connected graph H,
acon(H) < f(H,con) + 1.
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Proof. Let S be a maximum convex set in H such that f(S,con) = f(H, con),
and let T' be a minimum forcing subset for S. For v € T, the set T'— {v} is not
a forcing set for S. Hence there exists a maximum convex set S’ distinct from S
containing 7' — {v}. For w € 8" — S, let T/ = T U {w}. Then T” belongs to no
maximum convex set in H. Therefore,

acon(H) < |T'| = |T|+ 1= f(H,con) + 1,

completing the proof. O

As a consequence of the results presented in this section, we are able to state the
forcing convexity numbers of f(H x Ka,con) of some well known graphs H.

Corollary 3.8. (a) Forn > 3, f(K, x Ka,con) = 1.

(b) If T is a tree of order least 3, then f(T x Kj,con) = 1.
(c) Forn >4, f(C, x Ky,con) = 2.

(d) For integers k,ni,ng,...,ng = 2 with ng < ng < ... < nyg,

Ko, ng....m, X Ka,con) =
(K ns,..oni 2 ) {2 otherwise.

(e) Forn = 3, f(Qn,con) = 2.
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