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1. Introduction

Throughout this paper, all graphs are finite , simple ,undi-
rected and connected. Zhong introduce the Harmonic index
for graphs. Harmonic index is one of the most important
indices in chemical and mathematical fields. It is a variant
of the Randic index which is the most successful molecular
descriptor in structure property and structure activity relation-
ship studies. For a graph G, the harmonic index is defined
as H(G) = Ly ek () W where d(u) is the degree of the
vertex u in G. In this paper we consider Harmonic index of
some standard graphs which admit Root square mean graphs.
The Harmonic index of a graph G is denoted by H(G).

Definition 1.1. A graph G = (V,E) with p vertices and ¢
edges is said to be a Root Square Mean graph if it is possi-
ble to label the vertices x € V with distinct labels f(x) from
1,2...q+ 1 in such a way that when each edge e = uv is la-

beled with f(uv) = %/ f(u)zzw {or {\/ WJ then

the edge labels are distinct. In this case, f is called a Root
Square Mean labeling of G.

Remark 1.2. If G is a Root Square mean graph, then the
vertices get labels from 1,2,...,q+ 1 and the edges get labels
from1,2,....q.

Remark 1.3. If p > g+ 1 then the graph is not a Root
Square Mean Graph, since we dont have sufficient labels
from 1,2,... q+ 1 for the vertices of G.

2. Main Results

Theorem 2.1. The Harmonic index of Crown graph C, ® K,

is 5%1

Proof. Consider G = C,, ® K| be a Root square mean graphs.
_ 2

H(G) = Zu,veE(G) du)+d(v)

[d(ur) +d(up)] + [d(uz) +d(uz)] + -+ [d(un—1)+
+d ()] + [d(up) +d(ur)] + [d(ur) +d(vi)]+
[d(u2) +d(v2)] +2-~ A [d(un) +d(vy)]

B+3]+[B3+3]+--+B+3]+B+1]+--+[3+1]

2
C[6+6+ 6]+ A4+ 4]
2
~[6xn]+[4xn]
_ 2
~ 10n
_ 1
~ 5n
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Example 2.2. Harmonic index of C3 © K; is given below.
Uy

uy

Ue'

Figure:2.1
H(C30K))
_ 2
B3] +BH3 BB+ [BH1]H[3+1]

+
_ 2 _ L
C[6x3]+[4x3] 15
2 1
+

T 6xn+[Axn  5n

Then Harmonic index of C,@P,, graph is
L ifn=m & n>2

In—1
ifm>n & m=n+1

H(C,@P,)=1 -1
ﬁifm<n & n=m+1

Theorem 2.3.

C,@P,, be a Root square mean graph.
.V, be

Proof. Consider G =
Let uyus ...u,u; be the Cycle of length n and vyv; ..
the Path of length m. Here u,, = v;

Case (i) ifm=n, n;2

H(G) =

Zu,veE(G)m
_ 2
( [d(ur) +d(uz)] + [d(u2) +d(u3)] +
+d(uy)]++[d (v1)2+d(
([2+2]+---+[2+2] [3+2]+---+)
+B4+2]+ 242+ +[2+1]
2

[d(“n)
2)] + - +[d(vm 1) +d(v

)

- [4+4+---2+4]+[5+5+5]+[3]

T [x(2n—35)]+15+3
2

T 8n-20+18
2

8n—2
1

T dn—1

Example 2.4. Harmonic index of C4@Py is given below.

Figure :2.2

H(C,@Py)
_ 2
- [2+2]+[2452}+[3+2}+[3+2]+[3+2]+[2+2]+[2+1]
:4+442rs+5+5+4+3
T [4x3]+[18]
2 1
T30 15
1
T 4n—1
Case (i) ifm>n, & m=n-+1
H(G)

2
[d(ur) +d(uz)] 4+ [d(un—1) +d(un)]+
[d(un)+d(u1)] [d(w)+d(v )]+ d(v2) +d(v3)]
+ [d(vim— 1)+2 (vi)]
2+3]+2+3]+[2+1]

- [2+2]+[2+12]+~--+[2+2]+[2+3]

- At 445454543

= G A 118
2

T 81—16+18
2

T 8n+2
1

T dn+1

Example 2.5. Harmonic index of C3 @Py is given below.

up

Uz

V2 V3 V4

Figure:2.3
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2
H(C;@P,) =
(G@R) 2+2]+[2+3]+[2+3]+
+R+3]+2+2+2+1]
:4+5j2LS+5+4+3
T [Ax2+ (18]
21
T 26 13
T
T 4n+1
Case (iii) ifm<n, & n=m+1

2

H(G) =
[d(un)—Fd(ul -‘r[ V1)+d(V2)} [d(V2)+
“+[dm-1) +d(vm)]

:([2+2]+[2+2]+--~+[2+2} [2+3]+)
243+ 243+ 2+1]
2

([d(ul)er(uz)} + [d (un- 1)+d(un)]+)

)]
+d(v3)]+
2

- SRR RERERERE

T [4(2n—6)+18
2

T 8n—24+18
2

C 8n—6
1

4n—3

Example 2.6. Harmonic index of C4@P5 is given below.

Uz
up

Figure :2.4

H(C,@Py) = 2

Y T R B2+ 32+

+3B342]+2+2]+[1+2]

:4+5+5+5+4+3

[4><2] [18]

:7:¢

26 13

T

T 4n—3

Theorem 2.7. Then Harmonic index of Kite graph K (m,n) is
ifn=m&n>2

4n+3 ifm>n & m=n+1

4,1_1 ifm<n & n=m+1

4n+1
H(Km,n)=

ifm=n, n>?2

Proof. Case (i)
2

u3)] + [d(u3) +d(us)] + [d(u3) + d(us)]

H(G)< ) 0T~ ) & AT )
+ld(us) +d(us)]

- ( 2+2]+

[2+2]+~~+[2+2]+>
2+4+3]+[2+3]+
2

243]+[2+1]

T At A+ [B+5+4513)

B 2
T 8n—16+18
2

- 8n+2
1

T dn+1

Example 2.8. Harmonic index of K(4,4) is given below.

Uz
uy

®
-0
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N

Figure:2.5

H(G)
2
- ([2+2]+[2+2]+
+2+3]+[2+2]+
2

[2+3]+[2+3]+>
2+2]+[2+1]

N SHAFATAT5 54543

T [Ax4+18
_2_1
3417

1

T dn+1
Case (ii)
H(G) =

ifm>n, & m=n+1

2
[d(ur)+d(u)]+...[d(u—1) +d(u,)]+
[ [d(uy) +d(up)] +

[d(vi)+d(v2)]+
d(VZ) +d(V23)] +--+ [d(vm—l) +d(vm)}

= [2+2]+[2+§]+---+[2+2]+[2+3]+[2+3]+[2+3]+[2+1]

U =550
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2
[E(2n—3)]+18
2

= Bn—12+18
2

= 8n1+6
= Int3

Example 2.9. Harmonic index of K(3,2) is given below.

up

@
uz

Figure :2.6
H(G) = 2
O R242]+ 243 F 2432+ 3]+ [2+1]
2
’4+5§5+5+3
T [Ax1+[18]
2 1
== =4
!
T 4n+3

Case (iii) ifm<n, & n=m+1

H(G) = [d(u1) +d(u2)] +2[d(”n—1)+d(”")]

+[d(up) +d(w1)] +[dvi) +d(v2)]+
[d(v2) +d§\13)] +-+[dvm—1) +d(v)]

(p+ﬂ+p+ﬂ+m+p+ﬂ+>
+243]+[24+3]+2+3]2+1]
2

:4+4+§”+4+5+5+5+3

[4(2n—5)]+18
2

T 81—20+18
2

8n—2
1

T dn—1

Example 2.10. Harmonic index of K(3,4) is given below.

urm 3 hl 32 V3
Figure : 2.7
2
H(G) =
242]+[3+2]+[3+2]+
+B+2)+242]+[2+2]+[1+2]
_ 2
*435+5+5+4+3
T [Ax3]+18
_2_ 1
30 15
1
C 4n—1

Theorem 2.11. Then Harmonic index of K,, , is

_Jlifn=1
H@%d—{éﬁnzz

Proof. Let G = K, ,, be a Root square mean graph.
Case (i) Consider Kj ;
2
HG =——=2=1
©) 1+1 2
Case (ii) Consider K »

H(G) =

2
§+ﬂ+pzﬂ+p+ﬂ+p+ﬂ

1
[4+4+4+4] 16 8

O

Theorem 2.12. Let K, be a Root square mean graph ifn < 6

.o . 2
then the harmonic index of K ;, is A

Proof. Let G = K}, be a Root square mean graph.
2
H(G) =

([d(u)+d ()] + [d(u) +d(v2)] + -+ [d(up) +d(va)])

2 2
= = D
(n+1)+m+1)+--+@m+1) nn+1)
Example 2.13. Harmonic index of K 3 is given below.
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Vi V) V3
Figure.2.8
2
H(G) =
(@) [14+3]+[1+3]+[1+3]

2
44444
2
12

2
n(n+1)
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