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Abstract

For a graph G = (V, E), a subset D C V(G) is a dominating set
if every vertex of V(G) \ D has a neighbor in D, while it is a total
outer-independent dominating set if every vertex of G has a neigh-
bor in D, and the set V(G) \ D is independent. The domination
(total outer-independent domination, respectively) number of G is
the minimum cardinality of a dominating (total outer-independent
dominating, respectively) set of G. We characterize all trees with
equal domination and total outer-independent domination numbers.
Keywords: domination, total outer-independent domination, total
domination, tree.
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1 Introduction

Let G = (V,E) be a graph. By the neighborhood of a vertex v of G we
mean the set Ng(v) = {u € V(G): wv € E(G)}. The degree of a vertex v,
denoted by dg(v), is the cardinality of its neighborhood. By a leaf we mean
a vertex of degree one, while a support vertex is a vertex adjacent to a leaf.
We say that a support vertex is strong (weak, respectively) if it is adjacent
to at least two leaves (exactly one leaf, respectively). We say that a subset
of V(G) is independent if there is no edge between any two vertices of this
set. The path on n vertices we denote by P,,. Let T be a tree, and let v be
a vertex of T'. We say that v is adjacent to a tree H if there is a neighbor
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of v, say x, such that the tree resulting from 7" by removing the edge vz,
and which contains the vertex z, is a tree H. By a star we mean a connected
graph in which exactly one vertex has degree greater than one. By a double
star we mean a graph obtained from a star by joining a positive number of
vertices to one of its leaves.

A subset D C V(G) is a dominating set, abbreviated DS, of G if every
vertex of V(G) \ D has a neighbor in D. The domination number of G,
denoted by v(G), is the minimum cardinality of a dominating set of G.
A dominating set of G of minimum cardinality is called a v(G)-set. For
a comprehensive survey of domination in graphs, see [11, 12].

A subset D C V(G) is a total dominating set of G if every vertex of G
has a neighbor in D, while it is a total outer-independent dominating set,
abbreviated TOIDS, of G if additionally the set V(G) \ D is independent.
The total outer-independent domination number of G, denoted by 7¢*(G),
is the minimum cardinality of a total outer-independent dominating set
of G. A total outer-independent dominating set of G of minimum cardinal-
ity is called a 7*(G)-set. Total domination was introduced by Cockayne,
Dawes, and Hedetniemi [5], and further studied for example [1-4, 6-10, 13,
14, 16, 17]. The study of total outer-independent domination in graphs was
initiated in [15].

Trees with equal domination and total domination numbers were char-
acterized in [17].

We characterize all trees with equal domination and total outer-indepen-
dent domination numbers.

2 Results

Since the one-vertex graph does not have total outer-independent domi-
nating set, in this paper, by a tree we mean only a connected graph with
no cycle, and which has at least two vertices.

We begin with the following straightforward observations.

Observation 1 Every support vertez of a graph G is in every 40 (G)-set.

Observation 2 For every graph G of diameter at least three there exists
a v (G)-set that contains no leaf.

Observation 3 For every graph G of diameter at least two there exists
a v(G)-set that contains every support vertex.

Observation 4 For every graph G we have v (G) > v(G).

We characterize all trees with equal domination and total outer-indepen-
dent domination numbers. For this purpose we introduce a family T of trees



T = Ty that can be obtained as follows. Let 77 be a path Py. If k is
a positive integer, then T}, can be obtained recursively from 7T} by one of
the following operations.

e Operation Op: Attach a vertex by joining it to any support vertex
of Tk.

e Operation Oy: Attach a path P, by joining its any vertex to a vertex
of Ty, adjacent to a support vertex of degree two.

e Operation O3: Attach a path P, by joining one of the support vertices
to a vertex of Tj which is not a leaf, and is adjacent to a support
vertex.

e Operation O4: Attach a vertex by joining it to a leaf of T}, adjacent
to a strong support vertex.

e Operation Os: Attach a double star with five vertices by joining one
of the leaves adjacent to the strong support vertex to a vertex of Ty
adjacent to a double star with five vertices through a leaf adjacent to
the strong support vertex.

e Operation Og: Attach a double star with five vertices by joining one
of the leaves adjacent to the strong support vertex to a vertex of Ty
adjacent to a support vertex of degree two.

e Operation O7: Attach a path P, by joining one of the support vertices
to a leaf of T} adjacent to a strong support vertex.

Now we prove that for every tree of the family 7, the domination and
the total outer-independent domination numbers are equal.

Lemma 5 If T € T, then v{/(T) = ~(T).

Proof. We use the induction on the number k of operations performed to
construct the tree T. If T = Ty = P4, then obviously v?*(T) = 2 = ~(T).
Let £ > 2 be an integer. Assume that the result is true for every tree
T’ = Ty, of the family 7 constructed by k — 1 operations. Let T = Ty41 be
a tree of the family 7 constructed by k operations.

First assume that T is obtained from 7" by operation O;. The attached
vertex we denote by x. Let y be its neighbor. Let D’ be any ~¢¢(T’)-set.
By Observation 1 we have y € D’. It is easy to see that D’ is a TOIDS of
the tree T. Thus v(T) < v(T"). Now let D be a (T)-set that contains
every support vertex. The set D is minimal, thus z ¢ D. Obviously,
D is a DS of the tree T'. Therefore v(T") < «(T). Now we get v2(T)



< APYT") = 4(T") < 4(T). On the other hand, by Observation 4 we have
v (T) > ~v(T). This implies that v?*(T) = v(T).

Now assume that T is obtained from 7" by operation Oy. The vertex
to which is attached P> we denote by x. Let vivy be the attached path.
Let v; be joined to z. Let y be a support vertex of degree two adjacent
to x and different from v1. Let D’ be a *(T")-set that contains no leaf.
The vertex y has to have a neighbor in D', thus x € D’. It is easy to
see that D’ U {v1} is a TOIDS of the tree T. Thus y?(T) < A¢H(T") + 1.
Now let D be a (T')-set that contains every support vertex. The set D is
minimal, thus vo ¢ D. Let us observe that D \ {v1} is a DS of the tree T’
as the vertex z has a neighbor in D \ {v1}. Therefore v(7") < v(T) — 1.
Now we get vH(T) < 424(T') +1 = y(T") + 1 < 4(T). This implies that
29 (T) = A(T).

Now assume that T is obtained from T” by operation Q3. The vertex to
which is attached P, we denote by x. Let vivovsvy be the attached path.
Let vy be joined to z. Let D’ be any ~2*(T")-set. It is easy to observe that
D' U{vg,v3} is a TOIDS of the tree T. Thus v*(T) < v¢/(T") +2. Now let
D be a v(T')-set that contains every support vertex. The set D is minimal,
thus v1,v4 ¢ D. Let us observe that D\ {va,vs3} is a DS of the tree T as
the vertex z has a neighbor in D \ {vy,v3}. Therefore v(T") < v(T') — 2.
Now we get vH(T) < 494(T") +2 = y(T") + 2 < «(T). This implies that
A (T) = A(T).

Now assume that T is obtained from T’ by operation Q4. Let x be
the attached vertex, and let y be its neighbor. The neighbor of y other
than = we denote by z. Let D’ be a ¢ (T")-set that contains no leaf. By
Observation 1 we have z € D'. It is easy to observe that D'U{y} is a TOIDS
of the tree T. Thus v(T) < 4?*(T') + 1. Now let D be a v(T)-set that
contains every support vertex. The set D is minimal, thus ¢ D. Let us
observe that D \ {y} is a DS of the tree T’. Therefore v(7") < ~(T) — 1.
Now we get 7?H(T) < v?4(T") +1 = 4(T") + 1 < 4(T). This implies that
YH(T) = ~y(T).

Now assume that T is obtained from T” by operation Os. The vertex
to which is attached the double star we denote by z. Let v; be the leaf
of the double star which is joined to x. The neighbor of v; other than x
we denote by vs. Let vg be the weak support vertex of the double star.
The leaf adjacent to vs we denote by vs. The remaining vertex of the
double star we denote by vs. Let u; be a neighbor of x which is a leaf
of a double star with five vertices adjacent to the strong support vertex.
The remaining vertices of this double star we denote similarly. Let us
observe that there exists a y?/(T")-set that does not contain the vertices
u1, ug, and us. Let D’ be such a set. The set V(T”) \ D’ is independent,
thus & € D', Tt is easy to observe that D’ U {vg,v3} is a TOIDS of the
tree T. Thus y?*(T) < 424(T') + 2. Now let us observe that there exists



a v(T)-set that contains every support vertex, and does not contain the
vertex vi. Let D be such a set. The set D is minimal, thus vg,v5 ¢ D.
Observe that D\ {ve,v3} is a DS of the tree T”. Therefore v(T") < v(T)—2.
Now we get v{(T) < 424(T") +2 = v(T) +2 < 4(T"). This implies that
W) = y(T).

Now assume that T is obtained from T’ by operation Og. The vertex
to which is attached the double star we denote by x. Let vy be the leaf of
the double star which is joined to xz. The neighbor of v; other than z we
denote by vs. Let v3 be the weak support vertex of the double star. The leaf
adjacent to v3 we denote by vs. The remaining vertex of the double star
we denote by vs. Let y be a support vertex of degree two adjacent to .
Let D’ be a 77%(T")-set that contains no leaf. The vertex y has to have
a neighbor in D', thus € D’. It is easy to observe that D’ U {vq,vs} is
a TOIDS of the tree T. Thus v?*(T) < 74(T") + 2. Now let us observe
that there exists a y(T)-set that contains every support vertex, and does
not contain the vertex v;. Let D be such a set. The set D is minimal, thus
v4,v5 ¢ D. Observe that D \ {vz,v3} is a DS of the tree T”. Therefore
A(T") < 4(T) — 2. Now we get ¢ (T) < 4¢'(T") +2 = A(T") +2 < ~(T").
This implies that v7(T) = (7).

Now assume that T is obtained from 7" by operation 7. Similarly as
when considering the operation O3 we conclude that v¢(T) < 4?4(T") + 2
and 7(T") < y(T') —2. Now we get 70" (T) < 7{"(T")+2 = y(T") +2 < v(T).
This implies that v7(T) = (7). |

Now we prove that if the domination and the total outer-independent
domination numbers of a tree are equal, then the tree belongs to the fam-

ily T
Lemma 6 Let T be a tree. If v*(T) =~(T), then T € T.

Proof. Let n mean the number of vertices of the tree T. We proceed
by induction on this number. If diam(T) = 1, then T' = P,. We have
WY T) =2 >1=~(T). Now assume that diam(7T) = 2. Thus 7 is a star.
We have 7¢4(T) =2 > 1 =~(T).

Now assume that diam(7") > 3. Thus the order n of the tree T is at
least four. The result we obtain by the induction on the number n. Assume
that the lemma is true for every tree T” of order n’ < n.

First assume that some support vertex of T, say x, is strong. Let y be
a leaf adjacent to x. Let 7" =T — y. Let D’ be a y(T”)-set that contains
every support vertex. It is easy to see that D’ is a DS of the tree T. Thus
Y(T) < ~y(T"). Now let D be a v¢*(T)-set that contains no leaf. Obviously,
D is a TOIDS of the tree T". Therefore v7(1") < 4¢*(T). Now we get
WHT") < 4¢YT) = v(T) < 4(T’). On the other hand, by Observation 4



we have v¢*(T") > ~(T'). This implies that v*(T") = ~(T'). By the
inductive hypothesis we have 7' € T. The tree T can be obtained from 7"
by operation O;. Thus T € T. Henceforth, we can assume that every
support vertex of T is weak.

We now root T at a vertex r of maximum eccentricity diam(T"). Let ¢
be a leaf at maximum distance from r, v be the parent of ¢, and u be the
parent of v in the rooted tree. If diam(T") > 4, then let w be the parent
of u. If diam(T") > 5, then let d be the parent of w. If diam(T") > 6, then let
e be the parent of d. By T}, let us denote the subtree induced by a vertex x
and its descendants in the rooted tree T

Assume that dp(u) = 2. First assume that there is a child of w other
than u, say k, such that the distance of w to the most distant vertex of T}
is three. Let [ be a support vertex which is a child of k. The leaf adjacent
to | we denote by m. Let T" =T — T,,. Let D’ be any v(T")-set. It is easy
to see that D’ U{v} is a DS of the tree T. Thus v(T) < y(T") + 1. Now let
D be a v%(T)-set that contains no leaf. By Observation 1 we have v € D.
Each one of the vertices v and [ has to have a neighbor in D, thus u,k € D.
Let us observe that D \ {u,v} is a TOIDS of the tree T” as the vertex w
has a neighbor in D \ {u,v}. Therefore v?*(T") < v?(T) — 2. Now we get
VT < 4UT) —2=~(T) — 2 <~y(T") — 1 < y(T"), a contradiction.

Now assume that there is a child of w, say k, such that the distance
of w to the most distant vertex of T} is two. Thus k is a support vertex.
Let 7" =T — T,. Let D' be any v(T")-set. It is easy to see that D' U {v}
is a DS of the tree T. Thus v(T) < v(T") + 1. Now let D be a v¢*(T)-set
that contains no leaf. By Observation 1 we have v,k € D. The vertex v
has to have a neighbor in D, thus u € D. Let us observe that D \ {u,v}
is a TOIDS of the tree T' as the vertex w has a neighbor in D \ {u,v}.
Therefore 74 (T") < v?1(T)—2. Now we get v(T") < 4¢4(T)—2 = (T)—2
<~H(T') —1 < ~(T"), a contradiction.

Now assume that some child of w, say k, is a leaf. Let T/ = T'—t. Let D’
be a v(T")-set that contains every support vertex. The set D’ is minimal,
thus v ¢ D. Tt is easy to observe that D'\ {u} U {v} is a DS of the tree T.
Thus y(T) < 4(T"). Now let D be a 4?*(T)-set that contains no leaf. By
Observation 1 we have v,w € D. The vertex v has to have a neighbor
in D, thus uw € D. It is easy to observe that D \ {v} is a TOIDS of the
tree T". Therefore v2*(T") < 4?*(T) — 1. Now we get 774(T") < ~¢4(T) — 1
=v(T)—-1<~(T") —1<~(T"), a contradiction.

If dr(w) =1, then T = P, =Ty € T. Now assume that dr(w) = 2.
If dp(d) = 1, then T = Ps. We have v7/(T) = 3 > 2 = (T). Now
assume that dr(d) > 2. Let T =T — T,. Let D’ be any v(T")-set. It is
easy to see that D' U {v} is a DS of the tree T. Thus v(T) < v(T") + 1.
Now let us observe that there exists a ¢*(T)-set that does not contain
the vertices ¢ and w. Let D be such a set. By Observation 1 we have



v € D. The vertex v has to have a neighbor in D, thus v € D. We have
d € D as the set V(T) \ D is independent. Let us observe that D\ {u,v}
is a TOIDS of the tree T' as the vertex w has a neighbor in D \ {u,v}.
Therefore v7¢(T") < 4¢H(T)—2. Now we get v2(T") < 4¢4(T)—2 = v(T) —2
<A(T") —1 < ~(T"), a contradiction.

Now assume that dr(u) > 3. Assume that among the children of u
there is a support vertex, say x, different from v. Let 7" =T — T,,. Let D’
be any v(T")-set. It is easy to see that D’ U {v} is a DS of the tree T.
Thus v(T) < ¥(T") + 1. Now let D be a +(T)-set that contains no leaf.
By Observation 1 we have v,z € D. Let us observe that D\ {v} is a TOIDS
of the tree T” as the vertex u has a neighbor in D\ {v}. Therefore v¢*(T")
< APYT) — 1. Now we get v24(T") < A¢4(T) —1=~(T) —1 < ~(T"). This
implies that 4?*(T") = ~(T"). By the inductive hypothesis we have T’ € T.
The tree T' can be obtained from T” by operation O,. Thus T € T.

Thus we can assume that dr(u) = 3 and the child of u different from v,
say x, is a leaf. First assume that some child of w other than w, say k,
is a support vertex. Let T/ =T — T,. Let D’ be any ~(T")-set. It is easy
to observe that D’ U {u,v} is a DS of the tree T. Thus y(T) < v(T") + 2.
Now let D be a 7¢¢(T)-set that contains no leaf. By Observation 1 we have
u,v,k € D. Let us observe that D\ {u,v} is a TOIDS of the tree T” as the
vertex w has a neighbor in D \ {u,v}. Therefore v?*(T") < ~?/(T) — 2.
Now we get vH(T") < ¢4(T) — 2 = v(T) — 2 < 4(T"). This implies that
¥4 (T') = v(T"). By the inductive hypothesis we have T’ € T. The tree T'
can be obtained from T” by operation @3. Thus T € T.

Let us observe that we can assume that all children of w other than «
are leaves. Let k be a leaf which is a child of w. Let T/ = T —t. Let D’
be a v(T")-set that contains every support vertex. The set D’ is minimal,
thus v ¢ D’. Tt is easy to see that D’ U {v} is a DS of the tree T. Thus
Y(T) < ~A(T') 4+ 1. Now let D be a v (T)-set that contains no leaf.
By Observation 1 we have v,u,w € D. Let us observe that D \ {v} is
a TOIDS of the tree T'. Therefore v7/(T") < 4?*(T) — 1. Now we get
291(T") < A2 (T)~1 = 4(T)~1 < 4 ("). This implies that 4§ (T") = A(T").
By the inductive hypothesis we have T/ € T. The tree T can be obtained
from T” by operation Q4. Thus T € T.

If dr(w) =1, then let T/ =T — 2. We have T/ = Py =Ty € T. The
tree T' can be obtained from 7" by operation O;. Thus T' € 7. Now assume
that dr(w) = 2. First assume that there is a child of d other than w, say k,
such that the distance of d to the most distant vertex of T} is four. It
suffices to consider only the possibility when T}, is isomorphic to T,,. Let
T' =T—T,. Let D’ be any v(T")-set. It is easy to observe that D" U{u,v}
is a DS of the tree T'. Thus v(T') < v(T")+2. Now let us observe that there
exists a 77¢(T)-set that does not contain the vertex w, and does not contain
any leaf. Let D be such a set. By Observation 1 we have u,v € D. Observe



that D\ {u,v} is a TOIDS of the tree T". Therefore v?*(T") < v¢(T) — 2.
Now we get vH(T") < v¢Y(T) —2 = v(T) — 2 < 4(T"). This implies that
¥4 (T") = v(T"). By the inductive hypothesis we have 7" € T. The tree T'
can be obtained from T” by operation Os. Thus T € T.

Now assume that there is a child of d, say k, such that the distance of d
to the most distant vertex of Ty, is three. It suffices to consider only the
possibilities when T}, is isomorphic to T,,, or T} is a path P3. First assume
that T} is isomorphic to T,. The child of £ which is a support vertex we
denote by I. The leaf adjacent to [ we denote by m. Let TV = T'—m. Let D’
be a v(T")-set that contains every support vertex. The set D’ is minimal,
thus [ ¢ D'. Tt is easy to see that D' U {l} is a DS of the tree T. Thus
¥(T) < ¥(T") + 1. Now let us observe that there exists a v¢*(T)-set that
does not contain the vertex w, and does not contain any leaf. Let D be such
a set. By Observation 1 we have | € D. The set V(T') \ D is independent,
thus d € D. Let us observe that D\ {I} is a TOIDS of the tree T' as
the vertex k has a neighbor in D \ {l}. Therefore v?/(T") < ~¢/(T) — 1.
Now we get vH(T") < v4(T) — 1 = ~v(T) — 1 < 4(T"). This implies that
VHT") = v(T"). By the inductive hypothesis we have T” € T. The tree T
can be obtained from T” by operation O4. Thus T € T.

Now assume that T}, is a path Ps, say klm. Let T/ =T — T,, — m. Let
D’ be a y(T")-set that contains every support vertex. We have [ ¢ D’ as
the set D’ is minimal. Let us observe that D’ \ {k} U {l,u,v} is a DS of
the tree T. Thus v(T') < (T") + 2. Now let us observe that there exists
a ! (T)-set that does not contain the vertex w, and does not contain
any leaf. Let D be such a set. By Observation 1 we have w,v,l € D.
The vertex [ has to have a neighbor in D, thus k € D. We have d € D
as the set V(T') \ D is independent. Let us observe that D\ {u,v,l} is
a TOIDS of the tree T'. Therefore v7(T") < 4?*(T) — 3. Now we get
VHT') < APUT) —3=~(T) — 3 < %(T") — 1 < ~4(T"), a contradiction.

Now assume that there is a child of d, say k, such that the distance of d
to the most distant vertex of T} is two. Thus k is a support vertex of de-
gree two. Let T/ =T — T,,. Let D’ be any (T")-set. It is easy to observe
that D" U {u,v} is a DS of the tree T. Thus v(T") < v(T") 4+ 2. Now let us
observe that there exists a v¢*(T')-set that does not contain the vertex w,
and does not contain any leaf. Let D be such a set. By Observation 1 we
have u,v € D. Observe that D \ {u,v} is a TOIDS of the tree T”. There-
fore ¢ (T") < 4§ (T) — 2. Now we get 4§ (T") < 4§ (T) — 2 = A(T) — 2
< 4(T'). This implies that v¢*(T") = v(1"). By the inductive hypothesis
we have T € T. The tree T can be obtained from T’ by operation Og.
Thus T e T.

Now assume that some child of d, say k, is a leaf. Let T/ =T —T,. Let
D’ be any (T')-set. It is easy to observe that D' U {u,v} is a DS of the
tree T. Thus y(T) < (T")+2. Let D be any v*(T)-set. By Observation 1



we have d,u,v € D. Let us observe that D\ {u,v} is a TOIDS of the tree T’
as the vertex w has a neighbor in D\ {u, v}. Therefore v (T") < ¢(T) —2.
Now we get v{(T") < ?Y(T) — 2 = v(T) — 2 < 4(T"). This implies that
¥4 (T") = v(T"). By the inductive hypothesis we have 7" € T. The tree T'
can be obtained from T” by operation O7. Thus T € T.

If dr(d) = 1, then let 7" =T —T,. We have T" = P, =T, € T.
The tree T can be obtained from 7" by operation Q. Thus T' € 7. Now
assume that dr(d) = 2. Let T’ be a tree obtained from T — T, by attaching
a vertex, say y, and joining it to the vertex e. Let D’ be a y(T")-set that
contains every support vertex. Let us observe that D'\ {d} U {u,v} is
a DS of the tree T. Thus v(T) < v(T”) + 1. Now let us observe that
there exists a y?!(T)-set that does not contain the vertex w, and does not
contain any leaf. Let D be such a set. By Observation 1 we have u,v € D.
The set V(T') \ D is independent, thus d € D. We have e € D as the
vertex d has to be dominated. It is easy to observe that D \ {u,v} is
a TOIDS of the tree T'. Therefore v7/(T") < 4¢*(T) — 2. Now we get
VHT') <A T) —2=~(T) — 2 < %(T") — 1 < 4(T"), a contradiction. m

As an immediate consequence of Lemmas 5 and 6, we have the follow-
ing characterization of the trees with equal domination and total outer-
independent domination numbers.

Theorem 7 Let T be a tree. Then v (T) = ~(T) if and only if T € T.

References

[1] R. Allan, R. Laskar, and S. Hedetniemi, A note on total domination,
Discrete Mathematics 49 (1984), 7-13.

[2] S. Arumugam and A. Thuraiswamy, Total domination in graphs, Ars
Combinatoria 43 (1996), 89-92.

[3] M. Atapour and N. Soltankhah, On total dominating sets in graphs, In-
ternational Journal of Contemporary Mathematical Sciences 4 (2009),
253-257.

[4] M. Blidia, M. Chellali, and O. Favaron, Ratios of some domination
parameters in graphs and claw-free graphs, Graph theory in Paris, 61—
72, Trends in Mathematics, Birkh&user, Basel, 2007.

[5] E. Cockayne, R. Dawes, and S. Hedetniemi, Total domination
in graphs, Networks 10 (1980), 211-219.



[6]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

P. Dankelmann, D. Day, J. Hattingh, M. Henning, L. Markus, and
H. Swart, On equality in an upper bound for the restrained and to-
tal domination numbers of a graph, Discrete Mathematics 307 (2007),
2845-2852.

M. Dorfling, W. Goddard, and M. Henning, Domination in planar
graphs with small diameter II, Ars Combinatoria 78 (2006), 237-255.

M. El-Zahar, S. Gravier, and A. Klobucar, On the total domination
number of cross products of graphs, Discrete Mathematics 308 (2008),
2025-2029.

O. Favaron, H. Karami, and S. Sheikholeslami, Total domination in
Ks- and Kg-covered graphs, Discrete Mathematics and Theoretical
Computer Science 10 (2008), 35-42.

A. Frendrup, P. Vestergaard, and A. Yeo, Total domination in parti-
tioned graphs, Graphs and Combinatorics (2009), 181-196.

T. Haynes, S. Hedetniemi, and P. Slater, Fundamentals of Domination
in Graphs, Marcel Dekker, New York, 1998.

T. Haynes, S. Hedetniemi, and P. Slater (eds.), Domination in Graphs:
Advanced Topics, Marcel Dekker, New York, 1998.

M. Henning and J. McCoy, Total domination in planar graphs of di-
ameter two, Discrete Mathematics 309 (2009), 6181-6189.

P. Ho, A note on the total domination number, Utilitas Mathematica
77 (2008), 97-100.

M. Krzywkowski, Total outer-independent domination in graphs, sub-
mitted.

S. Thomassé and A. Yeo, Total domination of graphs and small
transversals of hypergraphs, Combinatorica 27 (2007), 473-487.

X. Hou, A characterization of trees with equal domination and total
domination numbers, Ars Combinatoria 97A (2010), 499-508.

M. Zwierzchowski, Total domination number of the conjunction
of graphs, Discrete Mathematics 307 (2007), 1016-1020.

10



