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Abstract: There are many topological indices. Among the degree based topological indices, Randic
index Zagreb indices, Banhatti indices etc. The Revan vertex degree of a vertex in G is defined as

T (v) A(G)+5 (G) (V) The revan edge connecting the revan vertices # and v will be

denoted by uv. The first and second Revan indices of a graph G, defined as

Z ‘ )‘ andRz( ) Z 75 (u)rG (v) . In this paper we obtain the first

uveE uveE(G)

and second Revan indices of certain graphs say square path, square cycle, wheel graph, fan graph and
comb graph.

MSC: 05C05, 05C07, 05C12, 05C35

Key words: Revan Indices, square path square cycle, wheel graph and fan graph.

1. Introduction
Let G be a finite, simple connected graph with vertex set V (G) and edge set E (G) . The degree of a

vertex v is the number of vertices adjacent to v. A(G) and O (G) denote the maximum and minimum

degree among the vertices of G. We refer [1] for undefined term and notation. A topological index is a
numerical parameter mathematically derived from the graph structure. Numerous such topological
indices have been considered in theoretical chemistry and have some applications. The Revan vertex

degree of a vertex in G is defined as (v) = A(G)+5 (G) —d,; (v) The Revan edge connecting

the Revan vertices # and v will be denoted by uv. The first and second Revan indices of a graph G,

defined as R, ( Z ‘r )‘ andRQ( ) Z rG(u)rG(v).

uveE G uveE(G)

2. Preliminaries
Definition 2.1 The square of a graph G is obtained by starting with G, and adding the edges between
two vertices whose distance in G is two.

Definition 2.2 For a graph, the maximum degree denoted by A(G), is the vertex with greatest

number of edges incident to it. The minimum degree denoted by O (G), is the degree of the vertex

with least number of edges incident to it.
Definition 2.3 The Revan vertex degree of a vertex in G is defined as

1:(v)=A(G)+6(G)—d,;(v).
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Definition 2.4 The first and second Revan indices of a graph G, defined as

Z ‘r ‘andR (G) Z rG(u)rG(v).

uveE G uveE(G)
Definition 2.5 Comb is a graph obtained by joining a single pendent edge to each vertex of a path.
Definition 2.6 The corona graph G, * G, of two graphs G, and G,is graph G obtaining by taking

one copy o of fG, which has p,- vertices ,and p, copies of G,and then joining i" vertex G, to

every vertex in the i copy of G,.

3. Main Results
Theorem 3.1 Let P is the path graph then

1. R(P)=2n
2. R,(G)=n+l

Proof. Let G be the graph P, . In the path graph by the algebraic method there are two types of edges on

the degree of end vertices as follows

E12
E22

:{uveE(G)/dG (u)zl&dG(v)ZZ}, E
:{uveE(G)/dG (M)ZZ&dG (V):z}’

E22|:n—3.

Thus we have two types of revan edges based on the degree of the end revan vertices of each edge as

follows, we have A(G) + 5(G) =

RE,

\={uv € E(G)/1,(u)=2&r,(v)=1}, |RE,|=2
RE, = {uveE( )/rG(u)zl&rG(v)zl}, Wl=n-3
1. Tocompute R (P)), we see that
R(G)= 3 |rs(u)+r5(v)|
meE )
= ,;‘FG u rG(v)‘+1§‘rG(u)+rG(v)‘
=2(2+1)+(n-3)(1+1)
=6+2n—-6
R (G)=2n

2. To compute R,(P,), we see that

R(G)= X | (u)rs (v)

uveE(G)
R,(G)= |15 (u) \ 21 (u)r (v)
RE,, RE;,
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R,(G)= Z‘rc (u)rG (V)"" Z"'G (u)rG (V)‘

RE,, RE,,
=2(1x2)+(n=3)(1x1)
=4+n-3

R,(G)=n+1

Theorem 3.2Let Pn2 is the square path graph then
1. R(P})=8n+2
2. R,(P})=8n+20

Proof. Let G be the graph Pn2 . In the square path graph by the algebraic method there are four

types of edges on the degree of end vertices as follows

E,={uveE(G)/d,(u)=28&4d,(v)=4}. |E,|=2
EB:{uveE(G)/a’G(u)=2&dG(v)=3}, sl =
E,={ueE(G)/d,(u)=3&d;(v)=4}, |E,|=4
E,={weE(G)/d,(u)=4&d,(v)=4},

2n—-11

E.|=

Thus we have four types of revan edges based on the degree of the end revan vertices of each edge as

follows, we have A(G) + 5(G) =6.

RE,,

RE,

RE,,
1.

={uv € E(G)/r,(u)=4&,
, ={weE(G)/r,(u)=4&,
RE,, = {uveE(G)/rG() 3&7; (v
={uv e E(G)/1r,(u)=28&1,(v)=

<
\_/\_/\_/\_/

Il

\S)
‘—v—"—v-"n—"—v-’

- -

g

L

|

\S}

To compute R, (P ) we see that

R(G)= 2 |rs(u)+7:(v)

uveE(G)

= 2| () + 1 (V)] + D Jrs () + 1 (W) + D | () + 15 ()| + D | () + 15 (v)|

RE,, RE,, RE, RE,,
=2(4+3)+2(4+2)+4(3+2)+(2n—-11)(2+2)
—14+12+20+(2n—11)4
— 46+ 8n—44

R(G)=8n+2

To compute R, (Pz) we see that

R(G)= 3 |ro(u)rs ()

uveE G)
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Ro(©) = 2 ()7 () 22 ()6 (V) + 2 () () + 2 () ()

RE; RE,, RE,,
:2(4x3)+2(4x2)+4(3><2) (2n—11)(2><2)
=24+16+24+8n—44

R,(G)=8n+20

Theorem 3.3 Let Cn is the cycle graph then
1. R(C,)=4n
2. R(C,)=4n

Proof. Let G be the graph Cn . In the cycle graph by the algebraic method there is one type of edges on

the degree of end vertices as follows
E,={uweE(G)/d;(u)=2&d,(v)=2}. |E
Thus we have one type of revan edges based on the degree of the end revan vertices of each edge as

follows, we have A(G) + 5(G) =4.
RE,, ={w e E(G)/ 1, (u)=2&r,;(v)=2}, |RE

22|:n

1. To compute R (C,), we see that
R(@G) =Y |ry(u)+1,(v)

uvek G)

= Z‘FG u)+1, (v ‘

RE,
= n(2 + 2)
R (G)=4n

2. Tocompute R,(C,), we see that
R(G)= 3, Jro ()7 (v)

uveE(G)
R,(G) =Y |1 ()1 (v)|
= n(.2>< 2)
R,(G)=4n

Theorem 3.4 Let an is the square cycle graph then
1. Rl(Cj) =16n
2. R,(C})=32n

Proof. Let G be the graph Cj . In the square cycle graph by the algebraic method there is one type of

edges on the degree of end vertices as follows

E,={weE(G)/d;(u)=4&d,;(v)=4}, |E

44|=2n
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Thus we have one type of revan edges based on the degree of the end revan vertices of each edge as

follows, we have A(G) +0 (G) =
RE, ={uveE(G)/r,(u)=4&r,(v)=4}, |RE

ul

1. To compute R, (C, %), we see that

R(G)= > \rG (u)+1, (v )\

uvek G)

- Shl)n0)

RE,,
=2n (4 + 4)
R (G)=16n
2. To compute R, (an ), we see that

R(G)= Y | (u)r (v)

quE(G)
Ry(G)= 3|1 () (v)
REy,
=2n (4 X 4)
R,(G)=32n

Theorem 3.5 Let W, is the wheel graph then
1. Rl(WLn)=3n(n+1)
2. R (len)=n2 (n+3)

Proof. Let G be the graph W, . In the wheel graph by the algebraic method there are two types of

edges on the degree of end vertices as follows

E, = {uv €E(G)/d;(u)=3&d;(v) :n}, o
Ey= {uv €E(G)/d;(u)=3&d(v) :3}’ Ey,
Thus we have two types of revan edges based on the degree of the end revan vertices of each edge as

follows, we have A(G) + 5(G) =n+3.

E . |=n

=n

RE,, ={ueE(G)/r,(u)=3&r,(v)=n}, |RE, |=n
REnn:{uveE(G)/rG(u)zn&rG(V)zn},
1. To compute R (W,,), we see that
RG) = 3 |ro(u)+7(v)
uveE )
= Z‘rc G(v)‘+2‘rc(u)+rc(v)‘
RE;), RE,,
:n(3+n)+n(n+n)
=3n+n’+2n°

R (G)= 3n(n+1)
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2. Tocompute R,(W,,), we see that

R,(G)= Z ‘rG (M)rG (V)‘

uveE(G)
R,(G)= g ‘rG (u)rG (v)‘+1; ‘rG (u)rG (v)‘
= n(3n)+n(n><n)
=3n’+n’

R,(G)=n’ (n+3)

Theorem 3.5 Let F is the fan graph then
1. R(F)=3n"-3n+6
2. R,(F,)=n"-n*+3n+1

Proof. Let G be the graph Fn . In the fan graph by the algebraic method there are four types of edges on

the degree of end vertices as follows

E, ={uweE(G)/d;(u)=2&d,(v)=n}, |E,|=2
E, ={weE(G)/d,(u)=3&d,(v)=n}, |E,|=n—2
E,={weE(G)/d,(u)=2&d,(v)=3}, |Ey|=2
E;={uweE(G)/d,(u)=3&d;(v)=3}, |Ey|=n-3

Thus we have four types of revan edges based on the degree of the end revan vertices of each edge as
follows, we have A(G) + 5(G) =n+2.

REan{uveE(G)/rG( ) 2&rc( ) } el =2
REz(n_l):{uveE(G)/rG(u):2&rG( ) n— 1 ‘RE 2e) =n-2

RE, :{uveE(G)/rG (u):n—l&rG (v):n—l} RE, =n-3
RE,, :{uveE(G)/rG (u)=n&rc( ) n— 1 ‘REn (n1) =2

1. To compute R (F)), we see that

R(G)= \rG (u)+1, (v )\

uveE )

= Z‘r ‘ Z ‘r G(V)‘“L > ‘VG(”)JFrG(V)‘Jf > ‘rc(“)Jfr

REz RE(1o1)(n1) RE, 1)
= 2(2+n)+(n—2)(2+n—1) (n—3)(n—1+n—1)+2(n+n—1)
=(2n+4)+(n* —n-2)+(2n" —8n+6)+(4n-2)

R(G)=3n"-3n+6
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2. Tocompute R,(F)), we see that

R,(G)= Z ‘rG (”)rc (V)‘

uveE(G)
R,(G)= Z‘rG (u)rG (v)‘+ Z ‘rG (u)rG (v)‘+ Z ‘rG (u)rG (V)‘-l- Z ‘rG (u)rG (v)‘
RE,, REy (1) RE(, 1)(n1) RE, (1)

=2(2xn)+(n-2)(2x(n-1))+(n=3)(n-1)" +2(nx(n-1))
=4n+(n-2)(2n-2)+(n-3)(n* —2n+1)+2n> —2n
=4n+(2n* —6n+4)+(n’ =50 +7n-3)+2n* - 2n

R, (G)=n’—n*+3n+1

Theorem 3.6 Let C, + K| is the corona graph then
1. R(C,+K,)=6n
2. R(C,+K,)=4n

Proof. Let G be the graph C, + K. In the corona graph by the algebraic method there are two types of

edges on the degree of end vertices as follows

E,={uweE(G)/d,(u)=1&d;(v)=3}, |E,|=n
E,={weE(G)/d,(u)=3&d,(v)=3}, |Ey|=n

Thus we have two types of revan edges based on the degree of the end revan vertices of each edge as

follows, we have A(G) + 5(G) =4,

REBz{uveE(G)/rG(u)zl&rG(v)=3}, RE13|:n
REH:{uveE(G)/rG(u)zl&rG(v)zl}, RE“|=n
1. Tocompute R (C, +K,), we see that
R (G)= Z |rG(u)+rG(v)|
uveE(G)
= 2o )+ 76 (v)]+ 2 () + 75 (v)
RE REy;
=n(3+1)+n(1+1)
R (G)=6n

2. Tocompute R,(C +K,), we see that

R,(G)= 2, ‘FG ()7 (V)‘

uveE(G)
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R,(G)= Z|rc (u) 7, (V)|+Z|r0 ()75 (V)|

RE;, RE,,
:n(3><1)+n(1><1)
=3n+n

R,(G)=4n

Theorem 3.7Let P, + K| is the comb graph then
1. R(P+K)=6n+2 nz4
R,(P,+K)=4n+7 nz4

Proof. Let G be the graph P, + K| . In the comb graph by the algebraic method there are four types of

edges on the degree of end vertices as follows
E,={weE(G)/d,(u)=1&d,;(v)=2}, |E,|=2
E,={weE(G)/d;(u)=1&d,;(v)=3}, |E,|=n-2
E,={weE(G)/d,(u)=28&4d,(v)=3}, |Ey|=
E,={weE(G)/d,(u)=3&d,(v)=3}, |Es|=n-3

Thus we have four types of revan edges based on the degree of the end revan vertices of each edge as
follows, we have A(G) + 5(G) =

RE,, = {uv €E(G)/r;(u)=
)
)

)=3&1;(v)=2},
I1;(u) =281, (v)=1}, |RE,|=2
/75 (u)=3

32|:2

RE21 {weE

(G
{uveE(
(G

=3&r,(v)=1}, |RE,|=n-2

RE11 {uveE )/rG(u)zl&rG(v)zl}, Wl=n-3
1. Tocompute R (P +K,), we see that
R (G)= Z ‘rG(u)JrrG(v)‘
uveE(G)
I AGERAGEINAGERAC ‘Z‘FG w)+ 1, (v)+ D] () + 75 (v)]
RE;, RE;, RE;

=2(3+2)+(n-2)(3+1)+2(2+1)+ (n—3)(1+1)
=10+(4n—8)+6+(2n—06)
R (G)=6n+2 n>4

2. Tocompute R,(F,), we see that

R(G)= Y |y (u)r; (v)|

uveE(G)
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Ry(G) = [rg () 1, (v)|+ 2 | () e ()] + 2 s () 75 (v)]+ 2 s () s (v)

:g?;x2)+(n—2)(;ill)+2(2x1)+(ZEi3)(1x1) B
=12+(3n—6)+4+(n-3)

R,(G)=4n+17 nx4
U
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