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A STUDY ON COARSE DEG-CENTRIC GRAPHS
TIMMY TOMY THALAVAYALIL'* AND SUDEV NADUVATH?

ABSTRACT. The coarse deg-centric graph of a simple, connected graph G,
denoted by G4, is a graph constructed from G such that V(G.q) = V(G) and
E(Gea) = {viv; : dg(vi, v5) > degg(v;)}. This paper introduces and discusses
the concepts of coarse deg-centric graphs and iterated coarse deg-centrication
of a graph. It also presents the properties and structural characteristics of
coarse deg-centric graphs of some graph families.

1. INTRODUCTION

For terminology in graph theory, we refer to [1, 2, 13]. A graph is assumed to be
a simple, connected, and undirected graph throughout this paper. The size of G
is denoted by £(G). The eccentricity of a vertex v; € V(G), denoted by e(v;), is
the farthest distance from v; to some vertices of GG. Vertices at a distance e(v;)
from v; are called the eccentric vertices of v;. An eccentric graph of a graph G,
denoted by G., is obtained from the same set of vertices as G with two vertices
v; and v; being adjacent in G, if and only if v; is an eccentric vertex of v; or v; is
an eccentric vertex of v; (see[l]). The iterated eccentric graph of G, denoted by
Gor, is defined (see[7, &]) as the derived graph obtained by taking the eccentric
graph successively k-times; that is, Gx= ((Ge)e...)e, (k-times).

Similarly, a particular type of newly derived graphs based on the vertex degrees
and distances in graphs called deg-centric graphs, have been introduced (see[l1])
as follows, The degree centric graph or deg-centric graph of G is the graph Gy
with V(Gy) = V(G) and E(Gg4) = {vv; : dg(vi,v;) < degg(vi)} (see[l1]). Let G
be a graph and G, be the deg-centric graph of G. Then, the successive iteration
deg-centric graph of G, denoted by Gy, is the derived graph obtained by taking
the deg-centric graph successively k times; that is, Ggp= ((G4)4...)a, (k-times).
This process is known as deg-centrication process (see[l1]). The exact degree
centric graph or exact deg-centric graph of a graph G and denoted by G4, is the
graph with V(Geq) = V(G) and E(Geq) = {vivj : dg(vi, v;) = d} and the studies
mentioned above transformation is called exact deg-centrication (see[l2]). Let
G be a graph and G4 be the exact deg-centric graph of G. Then, the iterated
exact deg-centric graph of G, denoted by G4, is defined as the graph obtained by
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applying ezact deg-centrication successively k-times. That is, Gegr= ((Geq)ed---)eds
(k-times) (see[l2]).

Motivated by the above-mentioned studies, in this paper, we introduce a new
transformed graph called the coarse deg-centric graph and investigate the prop-
erties and structural characteristics of this type of transformed graph concerned.

2. COARSE DEG-CENTRIC GRAPHS

Definition 2.1. The coarse degree centric graph or coarse deg-centric graph of
a graph G, denoted by G4, is the graph with V(G.) = V(G) and E(Ge) =
{vivj © dg(vi,vj) > degg(v;)}. This graph transformation is called coarse deg-
centrication of the graph. Note that this process is independent of the choice of
v; or v; in the above sets.

An example of the coarse deg-centric graph is given in Figure 1.

Uy U

N A
V4 (%

Uz Uz

(a) G (B) Gea

FIGURE 1 A graph G and its coarse deg-centric graph

Observation 2.2. The coarse deg-centric graph of a complete graph K, of order
n > 3 is an empty graph K,,.

Observation 2.3. If there exists a vertex v; € V(G) with degq(v;) > eq(v;), then
v; cannot form an edge in Gq.

Theorem 2.4. If for G of order n with minimum degree, 6(G) > diam(G), then
Gea = K.

Proof. If any vertex say, v; incident at least one edge say v;v; it implies that
degq(v;) > da(vi,vj). Subsequently, the edge v;u, where e(v;) = de(vs, vg) must
form as well. The above-stated implies that either deg.(v;) < §(G) or e(v;) >
diam(G). In both cases, we have a contradiction. Hence, the result follows. [
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Definition 2.5. Let G be a graph and G4 be the coarse deg-centric graph of
G. Then, the iterated coarse deg-centric graph of G, denoted by G 4, is defined
as the graph obtained by applying coarse deg-centrication successively k-times.
That is,

chk: ((ch)cd- ~->cd; (k—times) .

An example of the coarse deg-centrication process is given in Figure 2.

U1 (%) U3 V4 U1 Vo V3 V4 U1 () U3 V4
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(a) G (B) G (€) Gea

FIGURE 2 Example of the coarse deg-centrication process of G.

Lemma 2.6. Let G be a graph of the order n, which has at least one pendant
verter. Let P(G) = {w; : degg(w;) = 1}. Then, degg_(w;) = n — 2, for all
w; € P(G)

Proof. For a graph, G of order n has at least one vertex w with degree one.

Then, by Definition 2.1, in G4, vertex w is adjacent, with all the vertices having
a degree greater than one. Then, degy_ (w) =n — 2. O

For convenience, a path P, is depicted on a horizontal line, and the vertices
are labelled from left to right as vy, va, v3,..., v,.

Proposition 2.7. For a path P,, n >4, e((pp)ea) = 2 + w, where r = n — 3.

Proof. By Lemma 2.6, the degree of each of vy,v, is n — 2. Then, as a direct
consequence of Definition 2.1, the number of edges in a coarse deg-centric graph
that is e((pn)ed) = 2 + @, where 7 =n — 3. O

Observation 2.8. For a path graph P,, n > 4. Then, the vertices vy, v, of the
coarse deg-centric graph have a degree of n — 2.

Observation 2.9. The (p,).q of a path graph P, is an empty graph K,,.

A star graph, denoted by ki,, n > 0, is obtained by attaching n pendant
vertices (also called leaves) to a central vertex vy.

Proposition 2.10. The coarse deg-centric graph of a star graph Ki,, n > 0 is
the disjoint union of the empty graph K and the complete graph K, .

Proof. Let G be a star graph K, , n > 0. Clearly, the star graph is of the order
n+ 1. Let V(K1) = {vo, ui,ug,...,u, }. Since degq(vg) =n > e(vy) = 2,
—_———
pendant vertices
no edge incident at vy. However, since all u; are pendant vertices, each u; forms
the edge w;u;. Then, by Definition 2.1, the n pendant vertices w;,uo, ..., u, are
adjacent to all other n—1 pendant vertices that is degs_,(,,) = n—1. This implies
the disjoint union of the empty graph K; and the complete graph K. O
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Observation 2.11. For a star graph ky,, n >0, e((k1,n)cd) = ”(”2_1).

A non-trivial bistar graph, denoted by S, ;, is a graph obtained by joining the
centers of two non-trivial star graphs ky,, @ > 1 and ki, b > 1 with the edge
VoUg-

Proposition 2.12. For a bistar graph Sap, a,b > 1, €((Sap)ea) = w.

Proof. Let G be a bistar graph S,5, a,b > 1. Let the pendant vertices of K,
be the set X = {vy,vq,...,v,} and let the pendant vertices of Kj; be the set
Y = {uy,ug,...,up}. Finally let W = {vg, up}. By Definition 2.1, it follows that

within the set X, a total of @ edges are formed in the coarse deg-centric
graph. Similarly, within the set Y a total of @ edges are formed in G4.
Similarly, by Definition 2.1, a total of ab edges are formed between sets X and
Y. Finally, between respectively, the pair of sets X, W and the pair of sets Y,
W at a total of a + b edges are formed in G.; Clearly, all edges resulting from
coarse deg-centrication have been accounted for. Therefore, after this process, it
follows that:

(a+b)*+a+b

2

5((5a,b)cd> =
O

Observation 2.13. For a bistar graph Sup, a,b > 1, (Sap)eqr 1 an empty graph.

An illustration of a proposition 2.12 is given in Figure 3.
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FIGURE 3 : Coarse deg-centric graphs of a bistar graph Sg

Proposition 2.14. For a cycle graph C,, n > 5, the coarse deg-centric graph,
(€n)ea is always a (n — b)-reqular graph.

Proof. Because degg(v;) = 2, for all v; € V(G), any vertex v; in G4 is adjacent to
all vertices dg(v;,v;) > 2. It immediately follows that (c,).q is always a (n — 5)-
regular graph. O

n2—5n

Proposition 2.15. For a cycle graph Cy,, n > 6, ((cn)ed) = "5
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Proof. Consider a cycle graph C,,, n > 6, then by Proposition 2.14, the coarse
deg-centric graph is always a (n — 5)-regular graph. It immediately follows that,

e((cn)ea) = 2550, O

A wheel graph denoted by W, n > 3 is obtained by taking a cycle C,,, n > 3
(the rim with rim-vertices) and adding the central vertex vy with spokes namely,
edges vov;, 1 <17 < n.

Proposition 2.16. The coarse deg-centric graph of a wheel graph W1, is the
empty graph Kopy1.

Proof. Since 6(W1,,) = 3 > 2 = diam(W1,,), then by Theorem 2.4, (W ,,)cq =
K2n+1- [

A helm graph, denoted by Hy , , n > 3 is a graph obtained from a wheel graph
Wi ,, by attaching a pendant vertex u; to the corresponding rim vertez v;.

Proposition 2.17. For a helm graph Hy,,, n > 3, c((Hin)ed) = 3”27_”

Proof. For a helm graph H;, , n > 3. The helm graph is of the order 2n + 1. Let
V(Hi,,) = {vo, 0102, ..., Vp, up,Ug,...,u, }. Since deg(vg) =n > e(vy) =2 in
—_———

pendant vertices
H,, , no edge incident at vy. Also, since each deg(v;) = 4 > e(v;) in Hy,,, DO
edge incident at v;. However, since all u; are pendant vertices, by Lemma 2.6,
the n pendant vertices wuy,us, ..., u, are adjacent to all other 2n — 1 vertices in
(Hyn)ea- That is, deg(u,) = 2n — 1. Also, deg(vg) = n and deg(v,) =n — 1 in
(Hy1,)ea - Finally,

> deg(w;)

wi €V ((Hin,)ed) 3n? —n
Hi,)e) = — = .
((Hin ) ; ;
OJ
Recall that the sequence of pentagonal numbers is generated by:
3n? —
Gn = n2 n;n:O,l,Z,....

In expanded form it is:

1,5,12,22,35,51,70,92,117, 145,176, 210, 247, . ..
The relation between the size of the coarse deg-centricated Helm graphs and the
pentagon numbers follows immediately as a corollary.

Corollary 2.18. For a helm graph H,,, , n > 3,
e((Hin)ed) = Gn, m > 3.

An illustration of a proposition 2.17 is given in Figure 4.

A closed helm graph, denoted by C'H; ,, n > 3, is the graph obtained from a
helm graph H; , by joining the pendant vertices, in order, forming a cycle, called
the outer rim.

2

Proposition 2.19. For a closed helm graph CH;,, ,n > 8, e((CHyp)ed) = %
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FIGURE 4 Coarse deg-centric graph of Hj 4.

Proof. Consider a closed helm graph CH;, n > 8. The closed helm graph is
clearly of the order 2n + 1. Let V(CHy,) = v, 01,0V, ..., Un, Us, U, ..., Up.
Since diam(CH,,) = 4 and §(CH,,) = 3. Then, by Definition 2.1, deg(vg) =
n > diam(CH,,) = 4 no edge incident at vy in (CHy,)eq - Also, since each
deg(v;) = diam(CH,,) = 4, no edge incident at v; in (CHiyp)eq - deg(u;) =
3 < diam(CH,,) = 4 it follows that each outer-rim vertex form (n — 7) edges
to vertices on the outer-rim. In total n(n — 7) such edges will form in (CH; )4
Therefore, a total of @ edges are formed to obtain (CH; ,,)c.q. The above said
to yield the result,

n?—17Tn

2

5((CHl,n)cd) -
O

Proposition 2.20. For a closed helm graph CH, ,,, n > 8, the coarse deg-centric
graph, (CHyy,)ea is always a (n — 7)-reqular graph.

Proof. Consider a closed helm graph CH;, n > 8. The closed helm graph is
clearly of the order 2n + 1. Let V(C'Hy,,,) = v, U1, V2, ..., Uy, Us, Uz, . .., Uy. By
Proposition 2.19, the number of edges in a coarse deg-centric graph is ”2%7” It
follows the result, (C'Hy,,)cq is always a (n — 7)-regular graph. O

Observation 2.21. The coarse deg-centric graph of a closed helm graph C'H, ,, is
the empty graph Ks,.1, when n < 8.

A djembe graph, denoted by D, is obtained by joining the vertices w;’s; 1 <
¢ < n of a closed helm graph CH, , to its central vertex vo. Note that, in view of
Theorem 2.4, the coarse deg-centric graph of a djembe graph D, ,, n > 3 is the
empty graph anﬂ'

If the edge v v3 joins vertices vy and vs, then the subdivision of vivs replaces
v1v3 by a new vertex vy and two new edges v1v9 and vevs. A gear graph, denoted
by G,, n > 3, is a graph obtained by applying subdivision to each edge of the
rim of a wheel graph W ,,.
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__ 3n%2—Tn

Proposition 2.22. For a gear graph G, n > 3, ((Gn)ea) = =5

Proof. For a gear graph GG,,, n > 3. The gear graph is of the order 2n + 1. Let
V(Gr) = vo, V1,02, ..., Un, U1, Usg, ..., Up. Since degg (vo) = n > 3 > e(vy) = 2,
no edges incident at vy in (G, ). However, Since degq (u;) = 2, by Definition
2.1, 2n — 5 edges incident at v;. Since degg (v;) = 3 then n — 2 edges incident at
v; in coarse deg-centric graph. Finally,
> deg(w;)
wi €V ((Gn)ea)
2
n(2n —5) +n(n —2)
2
3n? —Tn
5

5((Gn)cd) =

O

A web graph, denoted by Wb, ,, n > 3 is the graph obtained by attaching a
pendant edge to each vertex of the outer cycle (or rim) of the closed helm graph
CHy .

Proposition 2.23. For a web graph Wby, , n >3, e(Wbi)ed) = 5”27_”

Proof. For a web graph Wb, ,, n > 3. The web graph is of the order 3n + 1. Let
V(Wbin,) = {vo, 01,02, ..., 0n_1,Vp, U1, U, Us, . . ., Up, W1, Wa, W3, . .., Wy }. Since

-

pendant vertices
deg(vg) =n > e(vg) = 3 in Wby, no edge incident at vy in (Wb ,,)eq. Also since
each deg(v;) = 4 > e(v;) in Wby, no edge incident at v; in coarse deg-centric
graph. Similarly, no edge incident from any vertex w;. However, since all w; are
pendant vertices, each w; forms the edges wyu;, 1 < j < n —1 as well as w;vj,
1 < j < n as well as the edge w;vy and finally, in this fashion the edges w;wj,
1 <7 <n,i+# j. The summation of incident edges yields the result. That is,
3n—1)+nn—1)+n(n+1) >5n*—n

(Whia)a) =™ 2 -

O

A double wheel DW,, is obtained by taking two copies of a wheel W, n > 3 and
merging the two central vertices. Note that, in view of Theorem 2.4, the coarse
deg-centric graph of a double wheel DW,,, n > 3 is the empty graph Kop1.

A flower graph, Fy,, n > 3 is a graph obtained from a helm graph H,, by
joining each of its pendant vertices u;’s to its central vertex vy. Note that, in
view of Theorem 2.4, the coarse deg-centric graph of a flower graph F},, n > 3
is the empty graph Ko, 1.

The sunflower graph, denoted by SFj ,, n > 3 is obtained from the wheel W,
by attaching n vertices u;, 1 <7 < n such that each w; is adjacent to v; and v;14
and count the suffix is taken modulo n.

Proposition 2.24. For a sunflower graph SFy, , n >3, e((SFin)ea) = —3n2511".
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Proof. For a sunflower graph SFj, , n > 3. The sunflower graph is of the order
2n + 1. Let V(SFi,,) = v, 0102, ..., U, Us, U, ..., Uy,. Since deg(vyg) = n >
e(vg) = 2 in SF,,, no edge incident at vy in (SFi, )eq- Also since each deg(v;) =
5> e(v;) in SF 4, no edge incident at v; in (SF ,,)qa. However, since deg(u;) = 2,
each u; forms the edge with at least a distance of two vertices from u;. Then,
by Definition 2.1, the n vertices uq, us, ..., u, are adjacent with all other 2n — 7
vertices that is deg(u,) = 2n — 7 in (SF1 ) - Also vertices vy, vg,v5. .. v, are
adjacent with n — 4 vertices hence, deg(v,) =n —4 in (SFy,)cq- Finally,

deg(w;)
wievg%l,n)cd n(2n—T)+n(n—4) 3n?—1ln
e((SFin)ed) = 5 = B = 5

OJ

A closed sunflower graph C'SF},, is obtained by adding the edge u;u;+1 of the
sunflower graph. Note that, in view of Theorem 2.4, the coarse deg-centric graph
of a closed sunflower graph C'SF},, n > 3 is the empty graph Konii.

A blossom graph, denoted by Bl ,, is obtained by making each u; adjacent to
the central vertex of the closed sunflower graph. Note that, in view of Theorem
2.4, the coarse deg-centric graph of a blossom graph Bl,, n > 3 is the empty
graph Ko 1.

A sunlet graph , denoted by Sl,,, n > 3, is a graph obtained by attaching a
pendant vertex to every vertex of a cycle graph ¢,, n > 3. In other words, a
sunlet graph on 2n vertices is obtained by taking the corona product C, o Kj.

Proposition 2.25. For a sunlet graph Sl,,, n > 3,

IPdn 3 < 7.
6((Sln)cd) = { n227 n . -

Proof. (a) If 3 < n < 7. For a sunlet graph SI,,, n > 3. The sunlet graph is
of the order 2n. Let V(SI,) = {v1,v9,...,0n, uj,ug,...,u, }. Since all
—_———

pendant vertices
u;’s are pendant vertices, then by Lemma 2.6, each u;’s are adjacent to

all other 2n — 2 vertices in (SI,,)cq that is, deg(u,) = 2n — 2. All other
n vertices are adjacent with n — 1 vertices. Hence, deg(v,) = n — 1 in
(Sly)eq- Finally,

>, deg(w)

w; €V (Slp)e
5((Sln)cd) = 2d
_ 3n*—3n
— o
(b) If n > 8, then by Lemma 2.6, the n pendant vertices wuy,us,...,u, are

adjacent to 2n — 2 vertices, that is deg(u,) = 2n — 2 in (Sl,)eq. Since
deg(v,) = 3 in Sl,, then these n vertices are adjacent with a distance
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greater than three vertices in the cycle and also adjacent with each wu,
vertices in (S1,,)cq. That is, deg(v,) = 2n — 8. Finally,

>, deg(w;)

Wi €V (Sln)ed _ 4n® —10n

£(Sta)ea) = = .

OJ

Observation 2.26. Let G be a sunlet graph Sl,, n > 3. Then, (Sl,)cq is the
empty graph Ko,.

An illustration of a proposition 2.25 is given in Figure 5.

| _—

S|
>

(A) Sl; (B) (Sl7)cd
FIGURE 5 Coarse deg-centric graph of Si7.

An antiprism graph, denoted by A,, n > 3 is a graph obtained two cycles C),
and C), of order n with vertex sets V' = vy, v9,v3,...,v, and U = uy, us, us, . . ., Uy,
respectively. We join the vertices u;v; and w;v;;1 to form the additional edges.

Proposition 2.27. For an antiprism graph A,. Then,

0 if3<n<8
2n? — 1M ifn > 9.

e((An)ea) = {

Proof. Let GG be an antiprism graph A,, n > 3. The antiprism graph is of the
order 2n. Let V(A,) = v1,v, ..., U, U1, Us, . .., Up.
(a) If 3 <n <8, degq(v;) = degg(u;) =4 > e(v;) = e(u;), then by Theorem
2.4, (Ap)ea = Ko
(b) If n > 9, degg(vi) = degg(u;) = 4, then by Definition 2.1, degg, ) =
deg ) = 2n — 17. That implies £((An)ca) = 2n* — 17n.
O
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Recall that a complete bipartite graph K, ,,, n,m > 1 is a graph whose vertex
set can be partitioned into two independent sets X, |X| =n and Y, |Y| = m and
each vertex in X is adjacent to all vertices in Y. Note that, in view of Theorem
2.4, the coarse deg-centric graph of a complete bipartite graph K, ,,, n,m > 3 is
the empty graph K, .

A tree denoted by T, n > 1 is a connected acyclic graph. It is known that a
tree T,, has n — 1 edges.

Proposition 2.28. For a tree T,,, n > 3. Then, in the coarse deg-centric graph,
at least two vertices v; have degree n — 2.

Proof. Consider a tree T),, n > 3, then by Lemma 2.6, P(T,) = {w; : deg, (w;) =
1}. Then, degr,)  (w;) = n — 2, for all w; € P(T,). O

cd

The ladder graph, L,, n > 1 is obtained by taking two copies of a path P,
with respective vertices say, vy, v9, vs, ..., v, and uy, us, us, . .., u, and adding the
edges v;u;, 1 < i < n. Note that L, = P,[1K, where [J denotes the Cartesian
product.

Proposition 2.29. For a ladder G = L,,, n > 1 it follows that:

€<L1cd) 0,
€(L2cd) 0,
8(L3cd) =2,
8(L4cd) =38,
€(L5Cd) = 16,

e(Geq) = €(Heq) + 4n — 14 where H = L,,_1 and n > 6.

Proof. By applying Definition 2.1 it easily follows that e(L;_,) = 0, e(Ls,,) = 0,
e(Ls,,) = 2, (L4,,) = 8 and ¢(Ls,,) = 16. Now, besides the claimed result, it
is valid that for any n > 6 and H = L,_; the size of H. that is, e(H.4) can
be determined by applying Definition 2.1. Consider H = L,,_ and assume that
both H.; and €(H.4) has been determined. Now consider the extension from H
to G = L,. Some subgraph of H. is a subgraph of G.4. Note that in G, the
degrees of respectively v, 1, and u,_; have increased to 3. Therefore, in G4 the
two edges v,,_1u,_3 and u,_1v,_3 as well as the two edges v,,_1v,_4 and u,_1u,_4
found in H.4 are not adjacent in G.4. All other edges incident from only amongst
the vertices V(H) C V(G) replicate exactly in G.4. With regards to say v,, the
edges which forms are v, u,_o together with v,u;, 1 <7 <mn —2. A similar thing
can be applied to vertex wu,. Hence,

E(ch) = 5(Hcd> + [2 X 2(n — 3) + 2 — 4] = 8(Hcd) + 4n — 14.

Finally, since an initial value, that is €(Ls_,) = 16 is known, the result for n > 6
follows through mathematical induction. 0
Observation 2.30. For a ladder G = L,,, n > 5 it follows that, e(Gy) = 2(n —
3)% +8.

Observation 2.31. Let G be an ladder graph L, n > 1. Then, G4 is the empty
graph Ko,.
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3. CONCLUSION

The graph transformation called Coarse deg-centrication has been introduced.

Various exploratory results have been presented to establish some foundation for
further research. As a scope of the study, the researchers can extend the study
on graph theoretical parameters to coarse deg-centric graphs of various classes of
graphs and obtain fruitful results.

4. ACKNOWLEDGEMENT

The authors gratefully acknowledge the insightful comments and suggestions

provided by Dr.Johan Kok, Visiting Professor at Christ University Bangalore,
India, which improved the article’s content and style of presentation.

10.

11.

12.

13.

REFERENCES

. Akiyama, J., Ando, K., & Avis, D. (1985). Eccentric graphs. Discrete Math., 56(1), 1-6.

https://doi.org/10.1016/0012-365X(85)90188-8

. Brandstadt, A., Le, V. B., & Spinrad, J. P. (1999). Graph classes: a survey. Soc. Ind.

Appl.Math. https://epubs.siam.org/doi/pdf/10.1137/1.9780898719796.bm
Chartrand, G., Gu, W., Schultz, M., & Winters, Sj. (1999). Eccentric graphs. J. Interconn.
Networks., 34(2), 115-121. https://doi.org/10.1002/(SICI)1097-0037(199909)34:2Y
3C115: :AID-NET4%3E3.0.C0;2-K

. Ellumkalayil, M. T., & Naduvath, S. (2023). On ¢ (k)-Coloring of Some

Cycle-Related Graphs. J. Interconn. Networks., 2350014. https://doi.org/10.1142/
S50219265922500104

Krishnamurthy, K. S. K., David, N. G., & Subramanian, K. G. (2022). Domination and
dominator coloring of neighbourhood corona of certain graphs. Gulf. J. Maths., 13(2), 106-
112. https://doi.org/10.56947/gjom.v1312.811

Naduvath, S., Mphako-Banda, E., & Kok, J. (2018). Chromatic Probability Index Of
Certain Cycle Related Graphs. F. East. J. Math Sciences. , 107(2), 415-432 https:
//doi.org/10.17654/M5107020415

Raja, MR., Mangam, TA., & Navaduth, S. (2022). Eccentric completion of a graph. Com-
mun. Comb. Optim , 7(2), 193-201. https://doi.org/10.22049/cco.2021.27079.1192
Raja, MR., Kok, J., Mangam, TA., & Navaduth, S. (2023). Cyclic property of iterative
eccentrication of a graph. Discrete Math. Alg. Appl., 5(7), 2250 55. https://doi.org/10.
1142/81793830922501555

Sudev, N. K., Chithra, K. P., & Kok, J. (2016). Certain chromatic sums of some cycle-
related graph classes. Discrete Math. Alg. Appl., 8(03), 1650050. https://doi.org/10.
1142/81793830916500506

Thankachan, R., & Chandran, S. (2022). Common multiples of paths and stars with com-
plete graphs. Gulf. J. Maths., 12(1), 1-14. https://doi.org/10.56947/gjom.v12i1.780
Thalavayalil, T.T., Kok, J., & Naduvath, S. (2024). A study on deg-centric graphs. Proyec-
ciones,to appear.

Thalavayalil, T.T., Kok, J., & Naduvath, S. (2024). A study on exact deg-centric graphs. J.
Interconn. Networks., 24(1) , 2450004 . https://doi.org/10.1142/5021926592450004X
West, D. B. (2001). Introduction to graph theory (Vol. 2). Upper Saddle River: Prentice
Hall.

! DEPARTMENT OF MATHEMATICS, CHRIST UNIVERSITY, BANGALORE-560029, INDIA.
Email address: timmy.thalavayalil@res.christuniversity.in


https://doi.org/10.1016/0012-365X(85)90188-8
https://epubs.siam.org/doi/pdf/10.1137/1.9780898719796.bm
https://doi.org/10.1002/(SICI)1097-0037(199909)34:2%3C115::AID-NET4%3E3.0.CO;2-K
https://doi.org/10.1002/(SICI)1097-0037(199909)34:2%3C115::AID-NET4%3E3.0.CO;2-K
https://doi.org/10.1142/S0219265922500104
https://doi.org/10.1142/S0219265922500104
https://doi.org/10.56947/gjom.v13i2.811
https://doi.org/10.17654/MS107020415
https://doi.org/10.17654/MS107020415
https://doi.org/10.22049/cco.2021.27079.1192
https://doi.org/10.1142/S1793830922501555
https://doi.org/10.1142/S1793830922501555
https://doi.org/10.1142/S1793830916500506
https://doi.org/10.1142/S1793830916500506
https://doi.org/10.56947/gjom.v12i1.780
https://doi.org/10.1142/S021926592450004X

182 TIMMY TOMY THALAVAYALIL, SUDEV NADUVATH

2 DEPARTMENT OF MATHEMATICS, CHRIST UNIVERSITY, BANGALORE-560029, INDIA.
Email address: sudev.nk@christuniversity.in



	1. Introduction
	2. Coarse deg-centric graphs
	3. Conclusion
	4. Acknowledgement
	References

