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Abstract. In this paper, we propose the Revan-Nirmala inafexx graph. Considering the
Revan- Nirmala index, we propose the Revan-Nirragfonential of a graph. We compute
the Revan- Nirmala index and Revan Nirmala expaakenof chloroquine,
hydroxychloroquine and remdesivir.
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1. Introduction

Let G be a finite, simple, connected graph with vertek\G) and edge sdf(G). The
degreeds(u) of a vertexu is the number of vertices adjacenutd_etA (G) (6(G)) denote
the maximum(minimum) degree among the vertice&.ofhe Revan vertex degree of a
vertexu in G is defined asls(u) = A(G) + & (G) —ds(u). The Revan edge connecting the
Revan verticesl andv will be denoted bywv. We refer [1], for other undefined notations
and terminologies.

The first and second Revan indices ofalg& were introduced by Kulli in [2], and
they are defined as
R(G)= Y [reW+rg(V)] R(G)= Y r1g(u)rg(v).
wE(G) wiE(G)
Recently, some Revan indices were studied, for i@ [3, 4, 5, 6, 7, 8].

The Nirmala index was introduceddalli in [9] and defined it as

NG = Y g W) +dg (V).
wE(G)
Recently, some Nirmala indices were studied, fangxle, in [10, 11, 12, 13, 14,
15, 16, 17, 18, 19, 20, 21, 22].

Motivated by the definitions of the Revand Nirmala indices, we introduce the
Revan-Nirmala index of a graph and defined it as,
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RN@G)= ) i) +r5(v).
wE(G)

Considering the Revan-Nirmala index,psepose the Revan-Nirmala exponential
of a graphG and it is defined as

RN(G X): Z X«/rG(u)+rG(v)
wiIE(G)
In this paper, the Revan-Nirmala indexd ats corresponding exponential of
chloroquine, hydroxychloroquine and rendesivirdgtermined.

2. Results for chloroquine
Let G be the molecular structure of chloroquine. Thigpgrhas 21 vertices and 23 edges,

see Figure 1.
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Figure 1: Structure of chloroquine

In G, the edge seE(G) can be divided into five partitions based on degree of end
vertices of each edge as follows:

E:={w € E(G) | ds(U)=1, do(v)=2}, Eil=2,
Ex={uv € E(G) | de(u)=1, de(v)=3}, E|=2,
Es={u € E(G) | de(U)=de(v)=2}, Es|=5,
E={w € E(G) | ds(U)=2, ds(V)=3}, E4=12,
Es={uv € E(G) | da(u) = de(v)=3}, Es|=2.

Clearly the vertices db are either of degree 1 or 2 or 3. TlUES) = 3 ands (G)
= 1. Thusds(u) =A (G) + & (G) —ds(u) = 3 + 1 —ds(u). Now we obtain that there are five
types of Revan edges based on the Revan degrad Bfevan vertices of each Revan edge
as given in Table 1.

re(U), re(v)\ WeE(G) (3,2) G.1) 2,2) 2.1 1,1)

Number of edge 2 2 5 12 2

Table 1: Revan edge partition &
We determine the Revan-Nirmala indethefmolecular structure of chloroquine.

Theorem 1.Let G be the molecular structure of chloroquine. Then

RN(G) == 2/5+ 14+ 12/ 3+ 2/ 2.

Proof. From definition and by using Table 1, we obtain
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RNG)= Y rg(u)+rg(v) =23+2+2/3+ 1+ 5/ 2 2 17 2 ¢ 44 1

wWE(G)

=2J/5+14+ 12/ 3+ 2/ 2.

In next theorem, we determine the Revamrilia exponential of chloroquine.

Theorem 2.Let G be the molecular structure of chloroquine. Then
RN(G,x) = 2x® + 7x2 + 1203 + 2
Proof: Using definition and using Table 1, we have
RN(G,x)= Y x W) = /372 4 g f3r1y g2 2, 1ol B 1y plEL
wiE(G)

=B+ 7@+ 1203+ a2

3. Results for hydroxychloroquine
LetH be the molecular structure of hydroxychloroquifigis graph has 22 vertices and 24

edges, see Figure 2.
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Figure 2: Structure of hydroxychloroquine

In H, the edge set ¢f can be divided into five partitions based on tbgrde of end vertices
of each edge as follows:

Ex={uv € E(H) | du(u)=1, du(v)=2}, Edl=2,
Ex={uv € E(H) | du(u)=1, du(v)=3}, E2l=2,
Es={uv € E(H) | du(u)=2, du(v)=2}, IE|=6,
E={uv €E(H) | du(u)=2, du(v)=3}, Es=12,
Es={uv € E(H) | du(u) = du(v)=3}, Es|=2.

We have, the vertices of are either of degree 1 or 2 or 3. HeAdgd) = 3 andd
(H) = 1. Thereforen(u) = A(H) + 6§(H) —du(u) = 4 —du(u). In H, there are five types of
Revan edges based on the revan degree of endvestares of each revan edge as given
in Table 2.

ru(u), raW\uve EH) (3, 2, (3,1 2,2 (2,1 (1,1
Number of edge 2 2 6 12 2
Table 2: Revan edge partition of

In Theorem 3, we determine the Revamrdla index of hydroxychloroquine.
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Theorem 3.LetH be the molecular structure of hydroxychloroquifieen
RN(H) == 25+ 16+ 12/ 3+ 2/ 2.

Proof: From definition and by using Table 2, we obtain

RN(H)= > ry (u)+ry(v)
wOE(H)

=2J/3+2+2/3+ 1+ 6/ 2 1d 2 2 P4 1

=2J5+16+ 12/ 3+ 2 2.

In Theorem 4, we compute the Revan-Nirneajgonential of hydroxychloroquine.

Theorem 4.LetH be the molecular structure of hydroxychloroquifigen
RN (H,x) == 2x"® + 8x2 + 123 + /2.
Proof: Using definition and using Table 2, we have
RN(H, )= 3l @) 2 0552 4 oy 31, 522, 1021, g5
wE(H)

=B e +12¢3+ 22

4. Results for remdesivir
Let G be the molecular structure of remdesivir. Thigpgraas 41 vertices and 44 edges.

Figure 3: Structure of remdesivir

In G, the edge set @ can be divided into 8 partitions based on the elegf end vertices
of each edge as follows:

Ei={uv [ E(G) | de(u) = 1,ds(V) = 2}, Ei = 2,
E>={uv ] E(G) | ds(u) = 1,ds(V) = 3}, E2| =5,
Es= {uv e E(G) |ds(u) = 1,ds(v) = 4}, Esl = 2,
Es={uv e E(G) | dg(u) = ds(v) = 2}, Eq =9,
Es={uv € E(G) | ds(u) = 2,ds(V) = 3}, Es| = 14.
Es={uv € E(G) | ds(u) = 2,ds(V) = 4}, Es| = 4.
E7;={uv € E(G) | ds(u) =ds(v) = 3}, E-| = 6.
Es={uv € E(G) | ds(u) = 3,ds(V) = 4}, Es| = 2.
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The vertices 06 are either of degree 1, 2, 3 or 4. Therefti®) = 4,6 (G) =1

Thusrg(u) =A(G) +6(G) —dgs(u) = 5 —ds(u). In G, there are 8 types of Revan edges based

on the Revan degree of end Revan vertices of eachrRedge as given in Table 3.

re(U), re(\Wee@G) (4,3 4,2 %1 (3,3 (3,2 (3,1 (22

J ) J

Number of edge 2 5 2 9 14 4 6

21
2

Table 3: Revan edge patrtition &
In the following theorem, we determine the Retarmala index of remdesivir.

Theorem 5.Let G be the molecular structure of remdesivir. Then
RN(G)=2J7+14/6+ 16/ 5+ 26- ¥ «
Proof. From definition and by using Table 3, we obtain

RNG)= > rg () +r5(v)
wWE(G)

=2J4+3+5/4+ 2+ 2/ &4 ¥ 93 F M B 2 AB U2 2242
=2J7+14/6+ 16/ 5+ 20 & :

In the next theorem, we compute the Révimmala exponential of remdesivir.

Theorem 6.Let G be the molecular structure of remdesivir. Then
RN (G, x) == 2x'7 +14x76 + 16¢/5 + 1&2+ 3
Proof: Using definition and using Table 3, we establish

RN(G,x)= 3 x/eWiel)
uvDE(G)
:ZX\/4T3 + 5x \/4T2 Z(\/—l 9(\/_3+ 14(\/_2 4(\/_1 &\/_ 2 2\/—‘3

= ox7 #1478 + 16075 + 162+ Y3

5. A property of the Revan-Nirmala index
Theorem 7.Let G be a connected graph withedges. ThenRN (G) </mR, (G).

Proof: Using the Cauchy-Schwarz inequality, we obtain

rG(u)+rG(v] Y 1Y (eW+ig(v) =mR(G).

(UVEIE(G) wE(G) uwiE(G)

Thus RN(G) < mR (G).

6. Conclusion

In this paper, we have defined the Revan-Nirmatkexnand Revan-Nirmala exponential
of a graph. Furthermore, the Revan-Nirmala indeX itscorresponding exponential for

chloroquine, hydroxychloroquine and remdesivir @mputed.
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