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Abstract. The chromatic topological indices concept was introduced recently. Many other
variations concerning the chromatic topological indices have been studied lately. In this paper,
we have calculated the first and second rainbow chromatic Zagreb indices and rainbow chromatic
irregularity indices for central graph of some standard graph classes.

1 Introduction

We use simple, connected, undirected, and finite graphs throughout the study. For various defini-
tions, parameters, and other technical terms used in this study, we refer to[1, 2, 3, 4, 5, 6]. In the
field of graph theory, Graph Coloring is one of the most ever-growing fields. Graph coloring[7]
means assigning colors to the elements of graphs, such as vertices/edges. Proper coloring is
defined as graph coloring such that the adjacent vertices/edges get different colors. The term
chromatic number[8] refers to the minimum number of colors used to obtain a proper coloring
and is represented by x(G). In this study, our focus is on vertex coloring[9]. We consider a
particular type of vertex coloring known as rainbow neighbourhood coloring[10]. In this color-
ing, we first assign the first color to the maximum independent vertex set. The second color to
the next maximum independent vertex set, and the procedure follows until all the vertices get
one or the other color. Topological indices[11] are numerical values that are associated with
the molecules. In Chemical graph theory, the topological indices act as a molecular descriptor.
Many topological indices are divided based on degree [12, 13] and distance [14, 15], amongst
which our focus is on degree-based topological indices, mainly Zagreb indices[16]. The chro-
matic versions of Zagreb indices have been studied recently in the literature[17]. The notion of
chromatic topological indices is being discussed in the literature[18]. The chromatic topological
indices play a vital role in understanding various chemical, physical and biochemical properties
associated with the molecules. There are many derived graph classes [19, 20, 21] such as middle
graphs, line graphs, total graphs, central graphs and so on. In this study, we consider the central
graph of a graph G and it is represented by C(G). By subdividing all the edges of the graph
G only once and joining the graph G non-adjacent vertices, the central graph[22] of a graph G
is obtained. For computational purpose, let C' = {¢;, 2, ..., ¢;} represents the set of colors used
in rainbow neighbourhood coloring and 7, ; denote the total number of edges with end points
having the color ¢; and cs. Here, t < 5,1 < ¢,5 < x,(G). The strength of a particular color
in G is represented by 6(c;), which defines the cardinality of the specific color used. Through-
out the paper, we use the minimum coloring condition i.e, |c;+1| < |¢;| Vi to color the vertices
of graphs. Inspired by variety of studies on different kinds of graph colorings and chromatic
Zagreb indices, we discuss the notion of rainbow chromatic Zagreb indices and rainbow chro-
matic irregularity indices for central graphs of some standard graph classes. For definitions and
informations related to various graphs used in the paper we refer to[23, 24, 25, 26, 27, 28].
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Definition 1.1. [18] The first rainbow chromatic Zagreb index of G, represented by M} nt (@), is

provided by M{™"(G)= > c(u)? where c follows rainbow neighbourhood coloring of graph.
ueV(G)

Definition 1.2. [18] The second rainbow chromatic Zagreb index of G, represented by M’ rt (@),

is provided by My (G) = 3> ¢(u) - ¢(v) where ¢ follows rainbow neighbourhood coloring
weE(G)
of graph.

Definition 1.3. [18] The rainbow chromatic irregularity index of G, represented by My (G), is

provided by M{™(G)= 3 |c(u) — c(v)| where c follows rainbow neighbourhood coloring
w€EE(G)
of graph.

Definition 1.4. [ 18] The rainbow chromatic total irregularity index of G, represented by M (G),

is provided by M (G)=1 3 |e(u) — ¢(v)| where ¢ follows rainbow neighbourhood col-
wveV(G)
oring of graph.

The working rule for the first and second rainbow chromatic Zagreb index, rainbow chro-
matic irregularity index, and rainbow chromatic total irregularity index is provided by the below
equations.

0 M@= Y ew)?=Y b(c;)

ueV(G) j=1
. p t<s
(i) My(G)= X c(u)-clv)= 3 tsms
wEE(G) 1<t,s<xr(Q)
t<s
(i) MY(G)= 2 e(w)—c(v)l= > st —sl
wEE(G) 1<t,s<xr(QG)
t<s
() MG =5 X elw) —cw) =5 3 0(c)-0(c,)|t — s
wveV(G) t,seC

2 Main Results
Theorem 2.1. For the central graph of cycle graph C[Cy,],n > 4 we have,

3 2
n"+9n"+41n49. n Odd,

Z)M{Prt(c[cn]) = {n3+9ngi38n. ’

> ; n even.

4 3 2
n"+8n"+22n"—8n—23. n Odd,

s prt — 32 ’
ZZ)MZ (C[Cn]) - { n4+8n3+3220n2716n; n even.

iit) MY (C[Ch))

3 2
n’+6n"—n+18.
TR on odd,
n even.

n’+6n’—4n+24.
12 >

3 2
2n"43n Jrn; n Odd,

)M (C[Cy]) = {M+l32nz2n

2 T neven.

Proof. Case-1: Assume n to be odd.

In such case, we foremost color the even vertices say v;, vs, Us,... with the color say ¢; and then
we color the odd vertices say v;, v3, vs,... with the color say ¢y, ¢3, c4,... Which appears twice
based on the selection of the graph. The final vertex of the chosen graph will take the color say

Cn+3.
2

i) To compute M’ " of C[C,], the vertices are colored in the order described above and we
have 0(c1) = n, 0(c2) = 2, 0(c3) = 2...., O(cnpz) = 1. Thus, the associated first rainbow
chromatic Zagreb index is provided by, _
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l 3 2
M (CIC]) = X c(u)? =32 O(cy) - j2 = montinsd
ueV(Q) Jj=1

ii) To compute My"" of C[C,,], the vertices are colored as described above and for
n = 5, we have N2 = 4, ms = 4, m4 = 2, M3 = 3, M4 = 1 and M4 = 1.
n="7Twehaveny =4, n3=4ma=4ms=2,m3 =3, ma =4, ms = 1,34 =3, 35 =2
and MN45 = 1.
n=9,wehaveny =4, m3 =4 ma=4,ms =4,m6 =2,1m3 =3, 4 =4, ms =4,1m6 = 1,
ma=3,1m5 =4, 136 = 2,45 = 3, a6 = 2 and 156 = 1.
The procedure continues for rest of the vertices based on the selection of the graph. Thus, the
associated second rainbow chromatic Zagreb index is provided by,

t<s 3
M;Tt(C[Cn]) — Z C(u) . c(v) = Z tsms = n4+3n3+2322nszn*23
weE(G) 1<t,s<x-(C[Cn])

iii) To compute M{"* of C[C,,], the vertices are colored as described above and we have
M2 + M3 + ma + ... + N(nt1)nts edges which contributes to 1 based on the color distance and
m3 + M4 +ms + ... + N(nstyngs edges contributes to 2 based on the color distance and the
procedure continues based on the selection of the graph. Thus, the associated rainbow chromatic
irregularity index is provided by,

& 3 ’—n
M CIC) = X e(u) = c(v)] = > Nes|t — s| = BAORntS
weE(QG) 1<t,s<x»(C[Ch])

iv) To compute M " of C[C,,], the vertices are colored as described above. Then, we have
to take into consideration the vertex pairs as well as all the color combinations which contributes

non zero distances. The combinations {1,2},{2,3}, ..., {4, 213} contributes to the color dis-
tance 1 and the combination {1,3},{2,4}, ..., "T_l, "T”} contributes to the color distance 2 and

same procedure is followed based on the selection of the graph. Also, we have 6(c;) = n,
0(c2) = 2, 6(c3) = 2,..., G(Cn,TH ) = 1. Thus, the associated rainbow chromatic total irregularity
index is provided by,

t<s 3 2
MPUCIC) =5 X le(u) —e(v)[ =5 3 0(cr) - 0(cs)|t — s| = 2ntptn
wveV(G) t,seC

Case-2: Assume n to be even.
In such case, we foremost color the even vertices say v;, vs, Ug,... with the color say ¢; and then
we color the odd vertices say vy, v3, vs,... with the color say ¢, c3,..., ¢ ni2 which appears twice
based on the selection of the graph. Then,

i) To compute M{"" of C[C,,], the vertices are colored as described above and we have 0(c;) = n,
0(c2) =2,0(c3) =2,..., 0(c a2 ) = 2. Thus, the associated first rainbow chromatic Zagreb index
is provided by,

l 3 2
M{HCIC]) = Y c(w)? =3 0(cy) - j? = mtomtdtn
ueV(G) J=1

ii) To compute My"" of C[C,,], the vertices are colored as described above and for
n =4, wehave n;, =4, n3 =4, and 3 = 2.
n = 6, we have ma = 4, ms3 = 4, m4 = 4, m3 = 3, T4 = 3, and M4 = 3.
n=_8 wehaveny =4, n3=4nma=4,ms=4nm3 =3, mu=4ms =3, =3, ;35 =4
and 5 = 3.
The procedure continues for rest of the vertices based on the selection of the graph. Thus, the
associated second rainbow chromatic Zagreb index is provided by,

t<s 4 3 n2—16n
M (CIC) = X elu)-e(v) = 2 S
weE(Q) 1<t,s<x,(C[Ch])
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iii) To compute M{"* of C[C,,], the vertices are colored as described above and we have
M2 + M3 + ma + ... + N(n)ns2 edges which contributes to 1 based on the color distance and
M3+ N4 +m35 + ... + N(ns2yng2 edges contributes to 2 based on the color distance and the pro-

cedure continues based on the selection of the graph. Thus, the associated rainbow chromatic
irregularity index is provided by,

t<s 3 2_4n
MECIO]) = F le(w)—c()l= 3t s| = meeiginat
weE(G) 1<t,5<xr (C[Cn])

iv) To compute M, f "t of C [C.,], the vertices are colored as described above. Then, we have
to take into consideration the vertex pairs as well as all the color combinations which contributes

non zero distances. The combinations {1,2}, {2,3},{3,4}, ..., {5, ”T”} contributes to the color
distance 1 and the combination {1,3}, {2,4},{3,5}, ..., {252, 22} contributes to the color dis-

tance 2 and same procedure is followed based on the selection of the graph. Also, we have
0(c1) = n, 0(c2) = 2, 0(c3) = 2,..., 9(0%2) = 2. Thus, the associated rainbow chromatic total
irregularity index is provided by,

t<s 3 2 om
M CIC)) =5 X le(w) —e(v) =5 3 0(ce) - 0(cs)|t — | = 2ng=2n
wveV(G) t,seC

(a) Fig. A

Figure 1 Fig. A and B shows rainbow neighbourhood coloring for (C'[C',]) graph with odd and even vertices respectively

O

Theorem 2.2. For the central graph of triangular snake graph C[T,,],n > 1 we have,

3 2
i)Mf”t(C[Tn]) _ 2n° +9n” +22n 4+ 12

3
4 3 2 _
ii)Mth(C[Tn]) _ 3n* 4 10n +267n + 44n — 12
2n3 +12n2 — 12
i) M (CIT,)) = 22 s 8n +

_ 1103 + 1202 + 4n
o 6

i) M (C[T)
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Proof. We use n + 1 colors say ¢y, ¢, c3 etc. to color the vertices of the chosen central graph of
the snake graph. Primarily, we color all the middle vertices of all the triangle with the color say
c1. Further, we color the remaining vertices of the first triangle with color say c;, then we color
the remaining vertices of the second triangle with the color say c3. Later, we color the remaining
vertices of the third triangle with the color say ¢4 and the pattern continues till all the remaining
vertices gets one or the other color.

i) In order to calculate M f" "t of C [T},], the color ¢; appears 3n times, the color ¢, appears thrice
and the color ¢3 appears twice and all the other colors say c4, cs, cg,... will be appearing two times
based on the graph we choose. Here, we have 0(c;) = 3n, 0(c;) = 3, 0(c3) = 2,..., 0(c,,) = 2,
0(cny1) = 2. Thus, the associated first rainbow chromatic Zagreb index is provided by,

L . n’+9n’+22n
MPHCIT) = $ elwf= X 0(e) - = tpmen:
uweV(Q) j=I

ii) To compute M’ " of C[T;,], the vertices are colored as described above and for
n = 1, we have n;; = 6.
n = 2, we have 71, = 8, 713 = 4 and 13 = 4.
n=3,wehave iy =8,m13 =6,1m14 =4,1m3 =4, 74 = 6 and 134 = 2.
n=4 wehaven, =8, m3 =6, M4 =6,m5 =4, 3 =4 14 = 6,15 =6,m34 = 2,135 = 4
and 45 = 2.

n =mn+ 1,we have nia = 8, miz = 6, Mg = 6,..., Ni(n 1) = 4.

m3 =4, M4 = 6,15 = 6,..., My(ns1) = 6.

ma =2,m5 =4, 136 = 4serss M(nr1) = 4

seees Tln(n+1) = 2.

Thus, the associated second rainbow chromatic Zagreb index is provided by,

t<s 4 3 2 _
Méprt(c[Tn]) — Z C(u) .C(U) = Z tsns = 3n*4+10n +267n +44n—12
weE(Q) 1<t,5<x,(C[Tn])

iii) To compute M " of C[T},], the vertices are colored as described above and we have
M2 + M3 + N34 + ... + Npne1) €dges which contributes to 1 based on the color distance and
M3 + 124 + M35 + ... + Np_i1(n41) €dges contributes to 2 based on the color distance and the pro-
cedure continues based on the selection of the graph. Thus, the associated rainbow chromatic
irregularity index is provided by,

t<s 3 2 gn
Mstprt<C[Tn]) — Z \c(u) - C(U)| — Z 77ts|t o S‘ — 2n -‘,—12713 8n+12
weE(G) 1<t,s<x(C[Tx])

iv) To compute M, f "tof C [T.], the vertices are colored as described above. Then, we have to
take into consideration the vertex pairs as well as all the color combinations which contributes
non zero distances. The combinations {1,2}, {2,3}, {3,4},{4,5}, ..., {n,n + 1} contributes to
the color distance 1 and the combination {1,3},{2,4},{3,5}, ..., {n — 1,n 4 1} contributes to
the color distance 2 and same procedure is followed based on the selection of the graph. Also,
we have 0(c;) = 3n, 0(c2) =2, 0(c3) = 2,..., 0(cn) = 2, 0(cp41) = 2. Therefore, the associated
rainbow chromatic total irregularity index is provided by the following formula,

t<s 3 5
MO =5 X le(u) —c(v)| =5 3 0(c) - 0(cy)|t — | = Hntiznin
weV(Q) t,seC
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Figure 2 Rainbow neighbourhood coloring for (C[T%,]) graph

Theorem 2.3. For the central graph of path graph C[P,],n > 3 we have,

n34+9n24+41n—3.
. rt LR RN nodd
M{(CIP,]) = {#wﬁesmz 7

> ;N even.

4 3 2
n'+8n’4+22n +8n739; n Odd,

i\ APt — 32
”)MZ T (C[Pn]) = {n4+8n3§220n2—32; n even.

n’+6n>—n—6.
. Lt LR R=D: nodd
ZZZ)MSP (C[Pn]) = { n3+67112274n . ’ n evel;
12 ’ :

3 2 _
4n’+3n"—4n—3. nodd,

)M (C[Pa]) = {4n3+31324—10n ’

oy n even.

Proof. Case-1: Assume n to be odd.

In such case, we foremost color the even vertices say vy, v4, vg,... With the color say c; and then
we color the odd vertices say vy, vs, vs,... with the color say ¢y, c3, ¢4, cs,... Which appears twice
based on the selection of the graph. The final vertex of the chosen graph will be getting the color
say C% .

i) To compute M{"" of C[P,], the vertices are colored as described above and we have 0(c;) =
n—1,0(c2) =2,0(c3) =2,..., ﬂ(chH) = 1. Thus, the associated first rainbow chromatic Zagreb
index is provided by,

l 3 2 _
MR = S c(w)? =3 0(c) - j7 = mtonfiln=d
ueV(QG) j=1
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ii) To compute Mz“" tof C[P,], the vertices are colored as described above and for
n =3,wehaven; =3, m3=1and n3 = 1.
n = 5, we have M2 = 3, ms3 = 4, maq = 1, m3 = 3, M4 = 2 and M4 = 1.
n=7wehaven, =3, n3=4ne=4ms=1m3 =3, ma =4, ms5s =2,1m34 = 3,135 = 2
and N45 = 1.
n=9,wehavenpy =3, n3=4nu=4ns=4me=1, 13 =3, 4 =4, m5 =4, 16 = 2,
Mma = 3,35 =4, 136 = 2, M5 = 3, 46 = 2 and ns¢ = 1.
The procedure continues for rest of the vertices based on the selection of the graph. Thus, the
associated second rainbow chromatic Zagreb index is provided by,
ort & n*48n° 122171 8n—39
ME(CIP]) = 32 c(u)-c(v) = > Usnes = &)
weE(G) 1<t,s<xr(C[Py])

iii) To compute M{"" of C[P,], the vertices are colored as described above and we have
M2 + M3+ 34t 41y ns edges which contributes to 1 based on the color distance and
m3 + M4 +ms + ... + N(nstyngs edges contributes to 2 based on the color distance and the

procedure continues based on the selection of the graph. Thus, the associated rainbow chromatic
irregularity index is provided by,

t<s 3 2
MECIP) = Y e(u) —c(v)|= 3 mpft— s| = nEonon=6
weE(G) 1<t,s<x(C[Py])

iv) To compute M, f b of C|P,], the vertices are colored as described above. Then, we have
to take into consideration the vertex pairs as well as all the color combinations which contributes
non zero distances. The combinations {1,2},{2,3},..., {5, 253} contributes to the color dis-
tance 1 and the combination {1,3},{2,4}, ..., ”T‘l, ”TH} contributes to the color distance 2 and
same procedure is followed based on the selection of the graph. Also, we have 8(c;) = n — 1,
0(c2) = 2, 6(c3) = 2,..., 9(07%3 ) = 1. Thus, the associated rainbow chromatic total irregularity

index is provided by,

t<s 3 2 g
M CIP]) =5 2 le(w) —c(v)| =5 3 0(c) - 0(cs)|t — s| = trig=tn=
wveV(G) t,seC

Case-2: Assume n to be even.
In such case, we foremost color the even vertices say v;, vs, Us,... with the color say ¢; and then
we color the odd vertices say vy, v3, vs,... with the color say ¢, ¢3,..., ¢ nt2 which appears twice
based on the selection of the graph. Then, '

i) To compute M{"" of C[P,], the vertices are colored as described above and we have 0(c;) =
n—1,0(c2) =2,0(c3) =2,..., 0(c a2 ) = 2. Thus, the associated first rainbow chromatic Zagreb
index is provided by,

L . n’+9n? n—
MY (O[P])= X c(u) =3 O(cy) - 7 = mongpin=l2
ueV(G) Jj=1

ii) To compute My"" of C[P,], the vertices are colored as described above and for
n =4, we have 112 = 3, m13 = 3, and 3 = 3.
n = 6, we have ma = 3, ms3 = 4, m4 = 3, m3 = 3, mhe = 4, and m4 = 3.
n=_8 wehaven, =3, m3=4na=4ms =3, m3 =3, ma=4ms =4 ms=3,m5 =4
and 745 = 3.
The procedure continues for rest of the vertices based on the selection of the graph. Thus, the
associated second rainbow chromatic Zagreb index is provided by,

t<s 5
ME(CIP) = X elu) - e(v) = > e
uweEE(G) 1<t,s<x(C[Pn])

iii) To compute M7 " of C[P,], the vertices are colored as described above and we have
M2 + M3+ ma + ...+ N(n)ns2 edges which contributes to 1 based on the color distance and
m3 + ma +ms + ...+ N(ns2yng2 edges contributes to 2 based on the color distance and the
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procedure continues based on the selection of the graph. Thus, the associated rainbow chromatic
irregularity index is provided by,

t<s 3 L
M{(CIP) = X e(u) —e(v)| = > Mest — s = ==t
uw€E(G) 1<t,s<x(C[Py])

iv) To compute M, f "t of C[P,], the vertices are colored as described above. Then, we have
to take into consideration the vertex pairs as well as all the color combinations which contributes
non zero distances. The combinations {1,2},{2,3},...,{7, "T“} contributes to the color dis-
tance 1 and the combination {1,3}, {2,4}, ..., {252, 2} contributes to the color distance 2 and
same procedure is followed based on the selection of the graph. Also, we have 8(c;) = n — 1,
0(c2) =2, 6(c3) = 2,..., G(Cn%z ) = 2. Thus, the associated rainbow chromatic total irregularity

index is provided by,

t<s 5
le(u) — c(v)| =1 3 0(cr) - (cy)|t — 5| = 4nt3n=10n
weV(G) t,seC

M (C[Pa)) = 5

I
g

24

Figure 3 Rainbow neighbourhood coloring for (C[Py,]) graph with odd vertices

Figure 4 Rainbow neighbourhood coloring for (C[P,]) graph with even vertices

Theorem 2.4. For the central graph of star graph C[S,],n > 3 we have,

B 20 4+ 3n2+Tn+ 12

i) M{ (C[Snl)

6
ot 3n* +2n® — 3n? + 46n — 48
i) M (C[S,]) = -
3 p—
i) Mg (C18,) = 0
_ 2 —3nfin

)M (CIS,) -
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Proof. We use n colors say ¢, ¢, ¢3,..., ¢, to color the vertices of the chosen central graph of
the star graph. Primarily, we color all the middle vertices of the star graph with the color say
c1. Further, we color the central vertex of the star graph with the color say c,. Later, all the
remaining vertices of the central graph of star graph gets the color say ¢, cs, c4,..., ¢, once in
the given order as per the selection of the graph.

i) To compute M’ "t of C[S,,], the color ¢; appears n — 1 times, the color ¢, appears twice
and all the other colors say ¢3,¢4, cs,..., ¢, appears once based on the graph we choose. Now,
we have 0(c;) = n — 1, 0(c2) = 2, 6(c3) = 1,..., 8(cy,) = 1. Thus, the associated first rainbow
chromatic Zagreb index is provided by,

l N n3 n2 7
ME(C[Sa]) = X c(u)? =3 0(c;) - j7 = 2eidmdintl2
ueV(G) Jj=1

ii) To compute M§"* of C[S,], the vertices are colored as described above and we have
M2 = n, N3 = 1, Mg = 1,..., Mn = 1. m3 = 1,7}24 = 1,1725 = 17~--7772n =1 and similarly all
the other combinations appears once based on the selection of the graph.

Thus, the associated second rainbow chromatic Zagreb index is provided by,

t<s . e o
Mz(prt(C[Sn]) = Z C(’LL) . c(v) = Z tsns = 3n"42n ;4 146m—48
weE(G) 1<t,5<x,(C[S))

iii) To compute M{"" of C[S,], the vertices are colored as described above and we have
m2+m3+ma+ ...+ Mn_1(n) = 2n — 2 edges which contributes to 1 based on the color distance
and 713 + 724 + 735 + .. + NMp_2(n) = n — 2 edges contributes to 2 based on the color distance
and the procedure continues based on the selection of the graph. Thus, the associated rainbow
chromatic irregularity index is provided by,

t<s 5 B
M7 OIS = X e(u) —c(v)] = 3 Nes|t — 5| = HE3n=0
quE(G) lgt7sgxr(c[sn])

iv) To compute M, f "t of ¢ [Sy], the vertices are colored as described above. Then, we have
to take into consideration the vertex pairs as well as all the color combinations which contributes
non zero distances. The combinations {1,2},{2,3},...,{n — 1,n} contributes to the color dis-
tance 1 and the combination {1,3},{2,4},...,{n — 2,n} contributes to the color distance 2 and
same procedure is followed based on the selection of the graph. Also, we have 8(c;) = n — 1,
0(c2) = 2, 0(c3) = 1,..., 8(c,) = 1. Thus, the associated rainbow chromatic total irregularity
index is provided by,

s 3 2
MECIS ) =5 8 le(u) = c(v)l=5 3 0cr)-6(c,)|t — 5| = 2=
wweV(G) t,seC

Figure 5 Rainbow neighbourhood coloring for (C[Sr]) graph
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Theorem 2.5. For the central graph of wheel graph C[W,|,n > 4 we have,

n°4+9n>+53n+57. dd
N\ rert _ 2 > Tnodd,
HMET(CIWn]) = {n3+9n2+50n+48.
12 >

n even.

n*4+8n° 13002 +104n—15. dd
L\ et _ 32 > Toaad,
)M (CIWa]) = {n“+8n3+28nz+96n

) ; n even.

3 2
n +9n“+17n+21. n Odd,

o ot _ ) ;
i) M (C[Wa]) = {n3+9n21+214n+24; " even.

7041502423043 . dd
; ot _ 24 > Toad,
)M (CIW,]) = {7n3+15n2+14n.
24

; n even.

Proof. Case-1: Assume n to be odd.

In such case, we foremost color the even vertices say v,, v4, vs,... Of the cycle and all the vertices
inside the cycle graph except the central vertex with the color say ¢; and then we color the odd
vertices say vy, v3, vs,... of the cycle graph and the central vertex with the color say ¢,. The
remaining vertices gets the rest of the colors say cs, ¢4, cs,... which appears twice based on the
selection of the graph. The final vertex of the chosen graph will be getting the color say ¢ i3

i) To compute M/ of C[W,,], the vertices are colored as described above and we have 6(c;) =
2n, 0(c2) = 2, 0(c3) = 2,..., 9(8% ) = 1. Thus, the associated first rainbow chromatic Zagreb
index is provided by,

! . n’+9n? n
MY (OWa]) = 3 c(u)’ =3 0(c) - j = moomyintsl
ueV(G) Jj=1

ii) To compute MZ“" b of C[W,], the vertices are colored as described above and for
n = 5, we have ma = 11, ms3 = 6, Mg = 3, m3 = 3, M4 = 1 and m4 = 1.
n =7, wehave gy = 13, m3 = 6, M4 = 6, ms = 3, m3 = 3,4 = 4, ms = 10, m3q = 3,
ms =2 and nys = 1.
n=9,wehaven, =15,73=6,n4=06,m15=6,1m6=3,1m3 =3, ma =4, m5 = 4,176 = 1,
34 =3, M35 = 4,136 = 2,45 = 3, a6 = 2 and 156 = 1.
The procedure continues for rest of the vertices based on the selection of the graph. Thus, the
associated second rainbow chromatic Zagreb index is provided by,

t<s 4,03 ) _
M2tP7t(C[Wn]) — Z C(’LL) 'C('U) — Z tsns = n"+8n +303n2+104n 15
weE(G) 1<t,5<x7 (C[Wa])

iii) To compute My " of C[W,], the vertices are colored as described above and we have
M2 + M3 + Mma + ... + N(ntl)nts edges which contributes to 1 based on the color distance and
M3 + 14 +m35 + ... + M(nglyngs edges contributes to 2 based on the color distance and the pro-

cedure continues based on the selection of the graph. Thus, the associated rainbow chromatic
irregularity index is provided by,

t<s 3 2
M7 OWL) = X Je(u) = c(v)| = > es|t — 5| = PRSI
weE(G) 1<t,s<xr(C[Wy])

iv) To compute M, f b of C[W,], the vertices are colored as described above. Then, we have
to take into consideration the vertex pairs as well as all the color combinations which contributes

non zero distances. The combinations {1,2},{2,3}, ..., {”T“, "T“} contributes to the color dis-

tance 1 and the combination {1,3},{2,4},..., ”T_l, ”TH} contributes to the color distance 2 and

same procedure is followed based on the selection of the graph. Also, we have 6(c;) = 2n,
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0(c2) = 2, 0(c3) = 2...., 0(cuss) = 1. Thus, the associated rainbow chromatic total irregularity

index is provided by, :

) t<s 3 n? n
M CWa) =5 2 fe(w) —c(v) =5 3 0(ct) - O(cy)|t — 5| = Tt d2inad
wveV(G) t,s€C

Case-2: Assume n to be even.
In such case, we foremost color the even vertices say v;, v4, v,... Of the cycle and all the vertices
inside the cycle graph except the central vertex with the color say ¢; and then we color the odd
vertices say vy, v3, vs,... of the cycle graph and the central vertex with the color say ¢,. The
remaining vertices gets the rest of the colors say c3, ¢4, cs,..., ¢ n which appears twice based on
the selection of the graph. Then,

i) To compute M 7" of C[W,,], the vertices are colored as described above and we have 0(c;) =
2n, 0(c2) = 2, 0(c3) = 2,..., 0(0% ) = 2. Thus, the associated first rainbow chromatic Zagreb

index is provided by,

: . n349n’+50n
M (CWal) = 3 c(u)? =30 0(cy) - j° = momgionsss
ueV(G) J=1

ii) To compute M5"" of C[W,,], the vertices are colored as described above and for
n = 4, we have n1, = 10, 713 = 6, and 13 = 2.
n = 6, we have ;o = 12, 913 = 6, 914 = 6, )3 = 3, 14 = 3, and 134 = 3.
n=_8 wehaven, =14, n3=6, M4 =6,m5=6,1m3 =3, ma =4, m5 =3, ma =3, M35 =4
and mys5 = 3.
The procedure continues for rest of the vertices based on the selection of the graph. Thus, the
associated second rainbow chromatic Zagreb index is provided by,

t<s 4 3 2
M CWa) = Y e(u) - c(v) = > T
weE(G) 1<t,s<xr(C[Wh])

iii) To compute M{"" of C[W,,], the vertices are colored as described above and we have
M2+ m3 +ma+ ...+ N(n)nz2 edges which contributes to 1 based on the color distance and
M3+ 4 +m35 + ... + M(ng2yng2 edges contributes to 2 based on the color distance and the pro-
cedure continues based on the selection of the graph. Thus, the associated rainbow chromatic
irregularity index is provided by,

. s n>4+9n’+14n
MPHOWL) = X Je(u) —c(v)| = > Mes[t — 5| = Ponplint2t
wweE(G) 1<t,s<x,(C[Wh])

iv) To compute M, f b of C[W,], the vertices are colored as described above. Then, we have
to take into consideration the vertex pairs as well as all the color combinations which contributes
non zero distances. The combinations {1,2},{2,3},...,{%, "T“} contributes to the color dis-
tance 1 and the combination {1,3},{2,4}, ..., ”7_27 ”T”} contributes to the color distance 2 and
same procedure is followed based on the selection of the graph. Also, we have 6(c;) = 2n,

0(c2) = 2, 6(c3) = 2,..., H(CnTn ) = 2. Thus, the associated rainbow chromatic total irregularity
index is provided by,

t<s 3 2
M CWa)) =3 X lelw) —e(v)[ =5 3 O(ct) - 0(cy)|t — s| = TnHgptin
uwveV(G) t,seC
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3 Conclusion

This paper discusses the parameter known as the rainbow chromatic Zagreb indices and rainbow
chromatic irregularity indices of a graph G. This paper contains the calculations of the rainbow
chromatic irregularity and Zagreb indices for the central graphs of some graph classes, including
the path, triangular snake, cycle, star and wheel graphs. We can extend this paper by trying
various other types of graphs. This study can also be extended by determining the rainbow chro-
matic irregularity indices and rainbow chromatic Zagreb indices for various graph operations,
including the cartesian product of graphs, join of graphs, corona product of graphs, and union
of graphs, etc. Finding an algorithm to compute the rainbow chromatic irregularity and rainbow
chromatic Zagreb indices of graphs will also be a significant contribution. This idea might aid
in researching many properties connected to chemical compounds.
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