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Abstract: Topological index is a mathematical coding of the molecular graphs that predicts the
physiochemical, biological, toxicological and structural properties of chemical compounds that are directly
associated with molecular graphs. In this paper, we find the Contra Harmonic index of some graphs which
are also the chemical structures of certain alkanes.
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1. Introduction Structure-Activity ~ Relationship ~ (QSAR)
studies, enabling the prediction of properties
like boiling point, stability and biological
activity without resorting to expensive lab

Chemical graph theory is a pivotal branch
of mathematical chemistry where molecular
structures are modelled as graphs called

experiments.
molecular graphs, with atoms represented as
vertices and chemical bonds as edges. A The pioneering Wiener index introduced by
primary tool in this field is the topological index Harold Wiener in the year 1947, conceived for
which is a numerical descriptor derived from a modeling alkane boiling points, remains
graph's structure that correlates with the historically significant for its focus on distance
physicochemical properties of the sums [8]. Subsequent development emphasized
corresponding molecule. These indices play a degree-based indices. The Zagreb indices [1]
crucial role in Quantitative Structure-Property linked to molecular m-electron energy and the
Relationship  (QSPR) and  Quantitative highly successful Randi¢ index generated
extensive research. Each index provides a
'Research Scholar, Reg. No.: 22113182092001, Sree unique lens on molecular structure, prompting
Ayyappa  College  for Women, Chunkankadai the exploration of related mathematical means.
[Affiliated to Manonmaniam Sundaranar University, The Contra Harmonic index is a more recent
Abhishekapatti, Tirunelveli-627012, Tamil Nadu, addition defined via the Contra Harmonic mean
India] of vertex degrees [4 ]. Here, initially we identify
e-mail: anchuskumar09@gmail.com the Contra Harmonic index of fundamental

molecular graphs. A simple graph can be
moulded into a chemical structure by using
some graph operations. So, many chemical
graphs can be generated by applying graphical
operations on simple graphs, for instance,
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e-mail- sssandhya2009@gmail.com alkane (C;3Hg) is the corona product of P; and

Ki,.

Definition 1.2: Contra Harmonic index of a
graph G is defined as sum of the term
dw)?+dv)?

dra Overall edges uv of graph G.
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d(w)? + d(v)?
CH(G) = 5(11) : dgv;
UuveE(G)
2. Results Theorem 2.1: Contra Harmonic index of Cycle C,
is 2n
Proof
Let C,, be a Cycle with n vertices and n edges
Let uq,uy,..,u, be vertices of C, such that u; is adjacent to u,,u, is adjacent tous, ...,
U,_, is adjacent to u, and u,, is adjacent to u,
Then |E(G)| = nand d(u;) = 2, forall i

d(ui)z + d(uj)z

CH(Cy) =
uiquE(G) d(ui) + d(u])
_ d(uy)? + d(u,)? d(up-1)? +dW,)?  d(u,)? +d(u,)?
d(uy) + d(uz) d(un—1) + d(uy) d(u,) +d(u,)
_22+22+ +22+22 .
242 2+ (ntimes)
(22 +2?
~M\ 22
=2n
Therefore, CH(C,,) = 2n
Example 2.1
The following example shows the Contra graph (hydrogen depleted graph) C4. Here,
Harmonic index of cyclobutane using simple CH(C,)is 8
HE C CHE
H,C CH, 8 8
a) Lewis structure of cyclobutane b) simple graph C4 (hydrogen depleted graph) of

cyclobutane
Figure 1

Theorem 2.2: Contra Harmonic index of Path P, is 2(n — 3) + 13—0, n=3
Proof
Let P, be a Path

Let uy,u,, ..., u, be vertices of P, such that u; is adjacent to u;,4, forall2<i<n-—1
Then [E(G)| =n—1andd(u,) =1,d(u,) =1,dw;) =2, forall2<i<n-1
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d(ui)z + d(uj)z

CH(P,) =
‘uiquE(G) d(ui) + d(u])
d(ui)z + d(uH.]_)Z d(ui)z + d(ui+1)2
UjUi+1€E(G) d(ui) + d(uiﬂ) UjUj+1€EE(G) d(ui) + d(qu)
i=1,n-1 i#l,n—-1

5 12 + 22 o 3 22 4+ 27
A\ 112 n 2+2

5 22 + 22
=2X§+(Tl—3)

2+2

_10 (22
=3 t=3 {753

Therefore, CH(B,) = 2(n — 3) + 13—0,71 >3

Example 2.2: (hydrogen depleted graph) P4. Here,

. 16
The following example shows the Contra CH(P,) is 7.

Harmonic index of alkane using simple graph

C C C C . o ® ®

a) Lewis structure of alkane b) simple graph P4 of alkane (hydrogen
depleted graph)
Figure 2

Theorem 2.3: Contra Harmonic index of C,,©OKj , is .

5
Proof
Let C,, be a cycle with vertices uq,u,, ..., u, and let v;, w; be the pendant vertices adjacenttou;, 1 < i <n
Thend(u;) =4andd(v;) =d(w;) =1

d(u)? + d(v)?
CH(C,0K, ;) = Z dw) +d@)

UveE(G)
_ d(u)? + d(w;)? 3 d(u)? + d()? 5 d(u)? + d(w)”
d(u;) + d(w;) d(u;) +d(wy) d(w) + d(w)

uiwiEE(G) uiviEE(G) uinEE(G)

42 + 12 N ¥+P_+ 42 + 42
" ar1 )T\ ar1 )T a1 2

Therefore, CH(C,©OK; ;) = 54?"
Example 2.3:
The following example shows the Contra molecular graph CeOK; 5. Here,
Harmonic index of cyclohexane CgHjz using CH(CsOK, ;) = CH(CsHp) is 324
: 5
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H, H,
X
H / \ H,
- >C
H;> ¢ H,
P

H,
H2>c\c /C<Hz

a) Lewis structure of cyclohexane CsHi» Molecular graph of cyclohexane C¢Hia (C,OK; 2)
Figure 3

Theorem 2.4: Contra Harmonic index of P,®OKj, is
54(n—-3) 120
Sm=3)

—,n=>3
5 7
Proof
Let B, be a path with vertices u,u,, ..., U, and let v;, w; be the pendant vertices adjacent to u;, 1 < i <
n

Thend(u,) =d(u,) =3,dw) =4,2<i<n-1landd(v;)) =dw;) =1
d(w)? + d(v)?

CH(P,®K,,) = @) T alv)’
(F.OK.2) dw) + d(v)
UveE(G)
_ d(u)? + d(w;)? n Z d(u)* + d(vy)* + Z d(u)? + d(wy)?
u;wi€E(G) () +d(wy) u;v;€E(G) d(w) +d(v;) wwieE(G) d(w;) + d(w;)
i#1,n i#1n i=1,n
4 d(u;)* + d(v)? N d(u)? + d(uiyq)?
R d(uy) +d(v;) = du;) + d(usq,)
i=1,n i=1,n-1
d(u;)? + d(uq)?
UUi+1EE(G) d(u) + d(ui)
2<isn-2
Y i I st DY o WP o BPY b Y
-\ 441 " 4+1 3+1 341 332 )@
3 47 + 4
32 +4
— 3)<17+17+4>+2(10+10+25)
- 5 5 447
54(n—3) 120
T 5 7

54(n-3 120
(n=3) 120 >3
5 7

Therefore, CH(P,0K,,) =
Example 2.4:

The following example shows the Contra
Harmonic index of cyclohexane CsHgusing
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molecular graph P;OK; ,. Here,
120

CH(P;0K, 2) = CH(C3Hg) is —.

H H
|
C

]
IR
H H H

a) Lewis structure of alkane C3Hg b) Molecular graph of alkane C3Hs
Figure 4
Theorem 2.5: Contra Harmonic index of T; (n) is 3ZTn -4

Proof
Let uq,u,, ..., U, be vertices in base of the triangles of T; (n) and let v;,v,, ..., v,_; be the vertices in the
peak of the triangles of T; (n)
Thend(u,) =d(u,) =2,d(v;) =2,1<i<n—1landd(u;)=42<i<n-1
d(w)? + d(v)?

CH(T1(n)) = quZE(G) d(u) + d(v)
d(u)? + d(vj)2 N Z d(u)? + d(vj)z N d(u;)® + d(uj)z
uv€E(G) d(uy) +d(v;) u;v;€E(G) d(up) +d(v)) uju€E(G) A + d(w)
d(ui)z + d(u])z
d(ui) + d(u])

uiquE(G)
i#1n
_ 22422 42422 42422 42442
—2X(2+2)+2(n—1)(4+2 )+2(4+2 )+(n—2)(4+4)
20
=(2 x2)+2n(€)+4(n—2)
Therefore, CH (T1 (n)) = SZTn -4
Example 2.5: of T;(n) forms a boron nanotube. Here,
. 116
The following example shows the Contra CH(Tl (4)) 15757
Harmonic index of T, (4). Taking several layers
Figure 5: T; (4)
3. Conclusion particular chemical structures such as
In this paper, we present some alkanes and cycloalkanes. Identifying the
applications of obtained results for indices of simple graph structures simplify

International Journal of Intelligent Systems and Applications in Engineering IJISAE, 2024, 12(22s), 5980-5985 | 5984



the identification of complex chemical
compounds.
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