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ON THE CONFORMABILITY OF REGULAR LINE GRAPHS

LUERBIO FARIA, MAURO NIGRO*® AND DIANA SASAKI

Abstract. Let G = (V, E) be a graph and the deficiency of G be def(G) = Y veve)(A(G) —da(v)),

where dg(v) is the degree of a vertex v in G. A vertex coloring ¢ : V(G) — {1,2,...,A(G) + 1} is
called conformable if the number of color classes (including empty color classes) of parity different
from that of |V (G)| is at most def(G). A general characterization for conformable graphs is unknown.
Conformability plays a key role in the total chromatic number theory. It is known that if G is Type 1,
then G is conformable. In this paper, we prove that if G is k-regular and Class 1, then L(G) is
conformable. As an application of this statement we establish that the line graph of complete graph
L(Ky) is conformable, which is a positive evidence towards the Vignesh et al.’s conjecture that L(K,)
is Type 1.
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1. INTRODUCTION

Let G = (V, E) be a simple connected graph. A k-vertexz coloring of G is an assignment of k colors to the
vertices of G so that adjacent vertices have different colors. A k-edge coloring of G is an assignment of k colors
to the edges of G so that adjacent edges have different colors. The chromatic index of G, denoted by x'(G),
is the smallest k for which G has a k-edge coloring. Vizing’s theorem states that the chromatic index x/'(G) is
at least A(G) and at most A(G) + 1, where A(G) is the maximum degree of the graph G [13]. Graphs with
X'(G) = A(G) are called Class 1, and graphs with x'(G) = A(G) + 1 are called Class 2. Similarly, a k-total
coloring of G is an assignment of k colors to the vertices and edges of G so that adjacent or incident elements
have different colors. The total chromatic number of G, denoted by x”(G), is the smallest k for which G has
a k-total coloring. Clearly, x”(G) > A(G) 4+ 1 and the Total Coloring Conjecture (TCC) states that the total
chromatic number of any graph is at most A(G) + 2 [2,13]. Graphs with x”/(G) = A(G) + 1 are called Type 1,
and graphs with x"/(G) = A(G) + 2 are called Type 2.

In 1971, Rosenfeld [10] proved that the TCC holds for cubic graphs. In 1989, Sanchez-Arroyo [11] proved
that determining the total chromatic number of an arbitrary graph is a NP-hard problem. The problem remains
NP-hard even when G is cubic and bipartite.
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(A) (B) ()

FIGure 1. In (la), the Mbius ladder graph Mg with 8 vertices which is conformable, but is
Type 2. In (1b), the complete graph L(S5) = K4 which is non-conformable and consequently is
Type 2. In (1c), the power of cycle L(K4) = C2 with 6 vertices which is Type 1 and consequently
conformable.

A Type 1 graph has a nice structural property due to Chetwynd and Hilton [5]. Let the deficiency of G be
def(G) = X pev(e) (A(G) — da(v)), where dg(v) is the degree of vertex v in G. A vertex coloring ¢ : V(G) —
{1,2,...,A(G)+1} is called conformable if the number of color classes (including empty color classes) of parity
different from that of |[V(G)] is at most def(G). Note that if G is a regular graph, then ¢ is called conformable
if each color class has the same parity as |V(G)|. A graph is said to be conformable if it has a conformable
vertex coloring; otherwise, it is said to be non-conformable.

An important connection between Type 1 graphs and conformability was established in Theorem 1.1 and an
example is presented in Figure 1.

Theorem 1.1 (Chetwynd and Hilton [5]). If G is Type 1, then G is conformable. O

Equivalently, if G is non-conformable, then G is not Type 1. A classical example of non-conformable graphs
are complete graphs with even order Ky, (Fig. 1b). However, there are conformable graphs which are Type 2:
For instance, the complete bipartite graphs K, ,, for even n > 1, and the Mbius ladders Ma,, (Fig. 1a), for
n > 3, are conformable and Type 2 [5].

Constructing conformable vertex colorings or establishing their non-existence can be used to tackle total
coloring problem. Indeed, every non-conformable graph is not Type I and a suitable conformable coloring might
be extended to a (A(G) + 1)-total coloring. Several recent studies have been conducted on the problem of
conformability.

For n > 2, a star graph S, is the complete bipartite graph K ,_1. A graph is a power of cycle, denoted by
CF,if V(CE) = {vg,...,vn1} and E(CF) = !, E', where E' = {v;v(j1i) modn | j € {0,...n — 1}}. For
k > |n/2], Ck is, up to multiple edges, isomorphic to the complete graph K,,. In 2006, Campos and de Mello [4]
proved that for positive integers n and k, if n < 3(k + 1) and n is odd, then a power of cycle graph C¥ is non-
conformable, they determined the total chromatic number of C2 and conjectured that these non-conformable
power of cycle graphs are the unique Type 2 graphs of this class. In 2022, Zorzi et al. [14] proved that if CF is
non-conformable, then n < 3(k + 1) and n is odd, determining the conformability of power of cycle graphs.

In 2018, Vignesh et al. [12] conjectured that all line graphs of complete graphs L(K,) are Type 1. In 2021,
Mohan et al. [8] verified the TCC to the set of quasi-line graphs, which is a generalization of line graphs, and
presented some infinite families of Type I graphs. In 2022, Jayaraman et al. [6] determined the total chromatic
number for certain line graphs. In this paper, we establish a relationship between the chromatic index of G and
the conformability of L(G), proving that if G is k-regular Class 1, then L(G) is conformable. We apply this
statement to prove that L(K,) is conformable, supporting the Vignesh et al.’s [12] conjecture. In addition, we
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a;

FIGURE 2. The case when edge a; of color i is adjacent to the two edges a]l and a? of color j.

propose a question about the existence of L(G) non-conformable of a k-regular G' and investigate this question,
by presenting non-conformable graphs which are not line graphs.

2. LINE GRAPHS OF k-REGULAR CLASS 1 GRAPHS ARE CONFORMABLE

In this section, we prove that if G is k-regular and Class 1, then L(G) is conformable and that L(K,) is
conformable. Lemma 2.1 relates the regularity of both G and L(G).

Lemma 2.1. If G is k-regular, then L(G) is (2k — 2)-regular. O
The following result is well-known.

Lemma 2.2 (Niessen [9]). If G = (V, E) is k-regular and Class 1, then n = |V| is even. O

Lemma 2.3. If G = (V, E) is k-reqular and Class 1 with |V| > 6, then every k-edge coloring ¢ has each color
class C;, i € {1,...,k}, of size at least 3.

Proof. Let G = (V, E) be a k-regular and Class I graph and ¢ a k-edge coloring of G. Note that each color
class of ¢ is a perfect matching of G and these k perfect matchings comprise a partition of E(G). Since |V| > 6,
we have that each perfect matching must have at least 3 edges. (]

Lemma 2.4. Let G be a graph, with a k-edge coloring ¢, where C; are color classes of ¢, with i € {1,...,k}
and |C;| > 3, then for every pair i,j € {1,...,k} with i # j, there is a pair of edges a; € C; and a; € C; such
that {a;,a;} is a matching.

Proof. Let i,j € {1,...,k} with ¢ # j. Take a; = a;y; € C;. Let a;, a?, a? € C;. Since ¢ is an edge coloring, we
claim that at most 2 of those edges share a same endpoint with a; (Fig. 2). For instance, considering ajl- and a?
adjacent to a;, we have that {a,, a?} is a matching. O

Theorem 2.5. Let G be a k-regular graph. If G is Class 1, then L(G) is conformable.

Proof. Let G be a k-regular graph. If £ = 1, then G = K5 and L(G) is the trivial graph which is conformable.
Assume that k& > 2. Since G is Class 1, we have that G has a k-edge coloring ¢ with color classes C;, 1 < i < k.
Note that since every vertex has degree k and there are k color classes, then each color class is a perfect matching,
|[V(G)| = 2q and |C;| = q, for ¢ € N. By Lemma 2.1, L(G) is (2k — 2)-regular. We construct a (2k — 1)-vertex
coloring ¢ to L(G) using the k-edge coloring ¢ of G. Note that [ = |V(L(G))| = W = ¢k and consider the
two cases:
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(1) If k is even, then [ is even and we consider the following two cases:

(a) If ¢ is even, then we define a (2k — 1)-vertex coloring ¢ to L(G) with color classes D; = C; where
i€ {l,...,k}; and D; = () where k + 1 < i < 2k — 1. Since each color class of ¢ is even and [ is even,
we conclude that ¢ is conformable and L(G) is conformable.

(b) If ¢ is odd, then we define a (2k — 1)-vertex coloring ¢ to L(G) where each color class is even. Our
approach consists in taking for each i € {1,..., k} one vertex a; of C; and assign the color j to the vertices
agj—2k—1 and ag;_ok, where j € {k+1,..., %}} By Lemma 2.4, we have that for each j € {k+1,..., %
the matching of G is {agj—2k—1,a2j_ax }. Therefore, we give a procedure to yield a conformable coloring
to L(G), taking as the color classes of ¢ the sets: D; = C; \ {a;} where a; € C; and ¢ € {1,...,k};

= {asi—ok—1,a2i—2c} where i € {k+1,..., 25} }; and D; = ) where i € {38 +1,...,2k — 1}. Since ¢
has k, ’2“, and 5 — 1 color classes of sizes ¢ — 1, 2, and 0, respectively, it follows that ¢ is conformable
and thus L(G) is conformable.
(2) If k is odd, then we consider the following two cases:

(a) If g is even, then [ is even. We consider a (2k — 1)-vertex coloring ¢ to L(G) similarly to case (1a) and
since [ and ¢ are even, we conclude that G is conformable.

(b) If ¢ is odd, then I = k- ¢ is odd. We define a (2k — 1)-vertex coloring ¢ to L(G) where each color class is
odd. Our approach consists in taking for each i € {1,..., %} two vertices a; and b; of C; and assign,
respectively, the colors k + 2i — 1 and k + 2¢. We give a procedure to yield a conformable coloring to
L(G), taking as the color classes of ¢ the sets: D; =C; \ {a;, b;} where a;,b; € C; and i € {1,..., %},
D; = C; where i € {¥% ...k} and; {a;}, {b;} where i € {1,..., %52}  Since ¢ has £52, #HL and k —1
color classes of sizes ¢ — 2, g and 1, respectively, we conclude that each color class of ¢ is odd and G is
conformable.

O
Corollary 2.6. Let G be a k-regular graph. If L(G) is non-conformable, then G is Class 2.
Theorem 2.7 (Baranyai [1]). The complete graph K, is Class 1 if, and only if, n is even.
Theorem 2.8. The graphs L(K,) are conformable.

Proof. First consider V(K,) = {vo,v1,...,0n—1}. By definition of line graphs, each edge of K, is identified

with a vertex in L(K,). Remark that L(K,) is a (2n — 4)-regular graph (Lem. 2.1). In each case we provide a

conformable vertex coloring for L(G) with 2n—3 color classes, each one of them with same parity as |V (L(K,))|.
We split the proof into two cases according to the parity of n:

(1) n even — From Theorems 2.5 and 2.7, L(K,,) is conformable.
(2) n odd — Given n = 2k — 1, where k is a positive integer. Hence, the number of vertices of L(K,) is
@ = (2k — 1)(k — 1). Next, we consider the two cases, depending on the parity of k.
(a) k odd — In this case the number of vertices of L(K,) is even. We define the (2n — 3)-vertex coloring
of L(K,) where each color class is even. We set for each p € {1,...,n}, the color class of L(K,),
Cp, = {v(p,l,q) mod n¥(p—14q) modn | 1 < q< ”771} (Fig. 3) and for each p € {n +1,...,2n — 3},
Cp = 0. Note that C,, is a maximum matching of K,,, and so it is a maximal independent set of L(K,).
Moreover, |J,_, C, = E(K,) = V(L(K,)). Consequently this vertex coloring is conformable, since for
each p € {1,...n}, [Cp| = 251 = k — 1 is even and for each p € {n +1,...,2n — 3}, we have n — 3
empty color classes
(b) k is even — In this case the number of vertices |V (L(K,))| = (2k — 1)(k — 1) of L(K,,) is odd. Our
conformable coloring consists in n — 2 maximal matchings of K, of size "= L and n — 1 matchings of K,
of size 1. Observe that K, has "(n2 D = (o 1)(” 2) 4 (n 1) edges. We define a conformable coloring

to L(K,), taking for each p € {1,..., 2} C, = {vp 1—q) mod nV(p—1+4q) modn | 1 < q < 25 1}
(n=2)(n—1)
2

(Fig. 4). Since we have colored edges7 we have n — 1 edges which will be colored each one
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FIGURE 3. An example of conformable coloring to L(K5), where the edges of K are colored.
For each copy of K5, we have the color class C,, with p € {1,...,n} and we have C, = ), when
pe{n+1,...,2n -3}
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FIGURE 4. An example of conformable coloring to L(K7), where the edges of K7 are colored.
In the first line, for each copy of K7 we present the color class C, with p € {1,...,n —2}; in
the second and third lines we have the n — 1 unitary color classes.

with a different color. Let A = {aq,...,a,—1} be the set of elements which are not colored with colors
p€{l,...,n—2} Wedefine for each p € {n—1,...,2n—-3},C) = {ap_(n—2)}. Foreachp € {1,...,n—2},
we have that |C,| = 25 = k — 1 is odd; for each p € {n — 1,...,2n — 3}, we have that |C,| = 1, and
weusen—2+4+n—1=2n-3=A(L(K,)) + 1 color classes. We conclude that this vertex coloring is
conformable.

O

While there exist conformable graphs that are of Type 2, the proof of Theorem 2.8 represents a promising
approach towards verifying the conjecture of Vignesh et al. [12]. As an example, the conformable coloring
provided in the proof can be extended to a total coloring for the line graph of K5 (Fig. 5).

3. DISCUSSION ABOUT THE EXISTENCE OF L((GG) NON-CONFORMABLE, OF k-REGULAR
GRAPH

We present a connection between the chromatic index of a k-regular graph G and the conformability of its
line graph L(G) by proving that if G is a k-regular and Class I graph, then L(G) is conformable. Therefore,
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FIGURE 5. A (A(L(K5)) + 1)-total coloring to L(K5).

we can conclude that if the line graph L(G) is non-conformable, then G is Class 2, where G is k-regular. As
an application of this result we prove that every line graph of a complete graph L(K,) is conformable which is
a piece of evidence to the Vignesh et al.’s conjecture [12] which states that every L(K,) is Type 1. Konig [7]
proved that bipartite graphs are Class 1. As a consequence of this result together with Theorem 2.5 we have
the following corollary.

Corollary 3.1. If G is k-regular and bipartite, then L(G) is conformable. ]

Note that the k-regularity condition is necessary in Theorem 2.5. For instance, the star graph with an odd
order Sy, +1 is non-regular and Class 1, while L(S2,,4+1) = Ko, is non-conformable. For k = 2, there is a k-regular
graph G = Cj, such that the line graph L(G) = C5 is non-conformable.

These facts motivate us to pose the following question.

Question 3.2. Is there a k-regular graph G, k > 3, such that the line graph L(G) is non-conformable?

Beineke [3] proved that there are nine minimal graphs that are not line graphs, such that any graph that is not
a line graph has some of these nine graphs as an induced subgraph.

Theorem 3.3 (Beineke [3]). Let H be a graph. There ezists a graph G such that H = L(G) is the line graph
of G if and only if H contains no induced subgraph from the following set presented in Figure 6. O

Those graphs in Figure 6 are forbidden induced subgraphs for line graphs. In an attempt to answer Ques-
tion 3.2, knowing that there are some known non-conformable power of cycle C¥, we wonder if there is a k-regular
graph G, such that some non-conformable C¥ = L(G). Answering, in this case, positively Question 3.2. Unfor-
tunately, we prove that there is no such a graph G at all, since we use the Beineke’s characterization to prove
that every non-conformable power of cycle graph C is not a line graph.

We remark that Zorzi et al. [14] characterized the non-conformable power of cycle graphs.

Theorem 3.4 (Campos and de Mello [4] and Zorzi et al. [14]). Let C* be a power of cycle which is nei-
ther a cycle nor a complete graph. The power of cycle CX is non-conformable if, and only if, n is odd and
n <3(k+1). O

Theorem 3.5. Let C* be a power of cycle which is neither a cycle nor a complete graph. If C* is non-
conformable, then C¥ is not a line graph.
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(c) (1) 1)

FIGURE 6. The nine minimal graphs that are not line graphs.

Proof. Suppose that H = C¥ is a non-conformable power of cycle which is neither a cycle nor a complete graph.
From Theorem 3.4, C¥ satisfies that, n is odd and n < 3(k + 1). As C¥ is not the complete graph, n > 2k + 1.
Since n is odd, n > 2k + 3.

(1) If k is even, then 3(k + 1) is odd. Since n < 3(k +1) = 3k + 3, n < 3k + 1 and we conclude that
2k +3 <n < 3k + 1. Then, n belongs to the range 2k +3=2k+ (2+1) <n < 2k—|—(2(§) +1)=3k+1,
orn=2k+2j+1with j€{l,..., 5} Let C¥ = C§k+2j+1 be the power of cycle with j € {1,...,%}. We
provide the forbidden induced subgraph H[S] of H = C¥ induced by the set S = {vg, v1, Vk, Vk+2;, Vak+2; }
corresponding to a Beineke graph in Figure 6b. From the definition of power of cycle:

— N(vo) = {Vkt2j41,-- -, Va2 } U{v1,v2,...,v;} and so:
e vertex vy is adjacent to vy, vy and vogto; in H[S];
e vertex vp is not adjacent to viyo; in H.
- N(v1) = {Vk+2j42, - -, Vakt25, V0 } U {v2,v3, ..., vk, k1 } and so:
e vertex v is adjacent to vg, v and vor4o; in H[S];
e vertex vy is not adjacent to viyo; in H.
— N(vg) = {vo, ..., -1} U{Vkt1,...,v2} and so:
e vertex vy is adjacent to vg, v1 and vpio; in in H[S];
e vertex vy is not adjacent to vap4o; in H.
— N(vkt2s) = {v2j, -, Vky2j—1} U{Vks2j41,- -, V2ry2;} and so:
e vertex vi4o; is adjacent to vy, and vopyo; in H[S];
e vertex vj42; is not adjacent to vy and vy in H.
Hence, H[S] is isomorphic to a Beineke graph depicted in Figure 6b and so there is a forbidden induced
subgraph of C¥ with 5 vertices. From Beineke’s characterization [3], C¥ is not a line graph. For the conve-
nience of the reader we offer in Figure 7 one example with k =2 and n =22+ 25 + 1 with j € {1}; and
two examples with k =4 and n =2-4+ 25+ 1 with j € {1,2}.
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FIGURE 7. The power of cycle graph H = C¥ with k even, j € {1,..., %} and n =2k +2j+1.
In (7a), H = C%; in (7b), H = C{;; and in (7c), H = C{5. In each case, we depict the forbidden
induced subgraph H[S] (edges in red) isomorphic to a Beineke graph depicted in Figure 6b,
where S = {vg, U1, Vg, V25, Vort2; }-

(2) If k is odd, then 3(k 4 1) is even. Since n < 3(k+ 1) = 3k + 3, n < 3k + 2 and 2k + 3 < n < 3k + 2. Then,

n=2k+2j+1with j € {1,..., 51 &1},

(a) Suppose that j € {1,...,%51}. Consider the power of cycle Cly 9541 We provide HI[S] the forbidden
induced subgraph for line graphs, subgraph of C¥ induced by the set S = {vg,v1, vk, Vg2, V2k+2i}
corresponding to a Beineke graph in Figure 6b. From the definition of power of cycle:

- N(’UQ) = {Uk+2j+1, . ,ng+2j} U {1}1,1}2, . ,Uk} and so:
e vertex vy is adjacent to vi, v and vor4o; in H[S];
e vertex vp is not adjacent to viyo; in H.
= N(v1) = {vk+2j42, s V2kt25, V0 } U {v2, 03, . .., Uk, V41 } and so:
e vertex v is adjacent to vg, vy and vorqo; in H[S];
e vertex v; is not adjacent to viyo; in H.
— N(vg) =A{vo,...,vk-1} U{vks1,...,v2} and so:
e vertex vy is adjacent to vg, v1 and vy1o; in H[S];
e vertex vy is not adjacent to vap4o; in H.
— N(vpy25) = {vaj, .-, Vpg2j—1} U {Ury2i41, - -, V2rt2;} and so:
o vertex vg4o; is adjacent to vy and vepte; in H[S];
e vertex vp4o; is not adjacent to vy and vy in H.
Hence, H|[S] is isomorphic to a Beineke graph depicted in Figure 6b and so there is a forbidden induced
subgraph of C¥ with 5 vertices. From the Beineke’s characterization [3], C¥ is not a line graph. For the
convenience of the reader we offer in Figure 8 an example with k = 3 and n = 2-3+2j+1 with j € {1}.

(b) Suppose that j = % Consider the power of cycle C%, 4o~ We provide H[S] the forbidden induced sub-
graph for line graphs, subgraph of C* induced by the set S = {vg, v1, Uk, Vor, Vort1, V3k41} corresponding
to a Beineke graph in Figure 6h. From the definition of power of cycle:
= N(vo) = {vak+2, -, vsp+1} U {v1,v2,..., v} and so:

e vertex vg is adjacent to vy, vg and vsky1 and in H[S];
e vertex vy is not adjacent to vg and vog4q in H.
= N(v1) = {v2k+3, - -, V3k41,V0} U{v2,v3,. .., U, Vpy1} and so:
e vertex v; is adjacent to vy, vy and vsk1 in H[S];
e vertex v is not adjacent to vor and vog4q in H.
- N(ng) = {’Uk, Vk41y- - ,ngfl} @] {U2k+1, . ,’ng} and so:
o vertex vy is adjacent to vy and vagy1 in H[S];
e vertex vg is not adjacent to vg, v; and wvsgyq in H.

— N(vagt1) = {Vkt1, V12, -« -, V2 } U {U2k42, ..., U3p+1} and so:
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FIGURE 8. The power of cycle graph H = C¥ with k odd, j € {1,..., %, %}, n=2k+2j+1
and the corresponding H|[S] isomorphic to a forbidden induced subgraph of Beineke (edges in
red). In (8a), H = C3, S = {vo,v1,Vk, Vk+2j, V2k+2;} and a Beineke graph is depicted in
Figure 6b. In (8b), H = C3,, S = {vo, v1, Uk, Vak, Va+1,V3k+1} and a Beineke graph is depicted
in Figure 6h.

e vertex vgp4q is adjacent to voy and vsy1 in H[S];

e vertex veory1 is not adjacent to vy, vy and vy in H.
Hence, there is a forbidden induced subgraph of C* with 6 vertices and from Beineke’s characteriza-
tion [3], C* is not a line graph. For the convenience of the reader we offer in Figure 8 an example with
k=3andn=2-3+2j+1with j =31 =2,

O

Acknowledgements. This work is supported by the Brazilian agencies CNPq (Conselho Nacional de Desenvolvimento
Cientifico e Tecnolgico) (Grant numbers: 313797/2020-0 and 308654/2018-8), FAPERJ (Fundagdo de Amparo &
Pesquisa do Estado do Rio de Janeiro) (Grant numbers: ARC E-26/010.002674/2019, JCNE E-26/201.360/2021, CNE
E-26/202.902/2018) and CAPES (Coordenagd de Aperfeicoamento de Pessoal de Nivel Superior) (Grant number:
88887.600641/2021-00).

REFERENCES

[1] Z. Baranyai, On the factorization of the complete uniform hypergraph. Proc. Coll. Keszthely (1971) 91-107.
[2] M. Behzad, Graphs and and their chromatic numbers, Ph.D. thesis, Michigan State University (1965).
[3] L.W. Beineke, Characterizations of derived graphs. J. Comb. Theory 9 (1970) 129-135.
[4] C.N. Campos and C.P. de Mello, A result on the total colouring of powers of cycles. Discret. Appl. Math. 155 (2007) 585-597.
[5] A.G. Chetwynd and A.J.W. Hilton, Some refinements of the total chromatic number conjecture. Congr. Numer. 66 (1988)
195-216.
[6] G. Jayaraman, D. Muthuramakrishnan and S. Vishnu Kumar, Total coloring of line graph and square graph for certain graphs.
Adv. Appl. Math. Sci. 21 (2022).
[7] D. Kénig, Uber Graphen und ihre Anwendung auf Determinantentheorie und Mengenlehre. Math. Ann. 77 (1916) 453-465.
[8] S. Mohan, J. Geetha and K. Somasundaram, Total coloring of quasi-line graphs and inflated graphs. Discret. Math. Algorithms
Appl. 13 (2021).
[9] T. Niessen, How to find overfull subgraphs in graphs with large maximum degree. Discret. Appl. Math. 51 (1994) 117-125.
[10] M. Rosenfeld, On the total coloring of certain graphs. Isr. J. Math. 9 (1971) 396-402.
[11] A. Sénchez-Arroyo, Determining the total colouring number is NP-hard. Discret. Math. (1989) 315-319.
[12] R. Vignesh, J. Geetha and K. Somasundaram, Total coloring conjecture for certain classes of graphs. Algorithms 11 (2018)
161.
[13] V. Vizing, On an estimate of the chromatic class of a p-graph. Metody Diskret. Anal. 3 (1964) 25-30.



2536 L. FARIA ET AL.

[14] A. Zorzi, C. Figueiredo, R. Machado, L. Zatesko and U. Souza, Compositions, decompositions, and conformability for total
coloring on power of cycle graphs. Discret. Appl. Math. 323 (2022) 349-363.

Please help to maintain this journal in open access!

(}\BE To This journal is currently published in open access under the Subscribe to Open model
QQ O,%\ (S20). We are thankful to our subscribers and supporters for making it possible to
) Z publish this journal in open access in the current year, free of charge for authors and
a a readers.
\B “,’,’ Check with your library that it subscribes to the journal, or consider making a personal donation to
O/) é‘j’ the S20 programme by contacting subscribers@edpsciences.org.

40(509&\“‘“ More information, including a list of supporters and financial transparency reports,

is available at https://edpsciences.org/en/subscribe-to-open-s2o.



mailto:subscribers@edpsciences.org
https://edpsciences.org/en/subscribe-to-open-s2o

	Introduction
	Line graphs of k-regular Class 1 graphs are conformable
	Discussion about the existence of L(G) non-conformable, of k-regular graph G
	References

