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Abstract. The edge Co-Pl index of a grafh denoted byCo — Pl(G), is defined as

Co-Plg@)= Y |rr§(e)-rr$(e), wheremy(e) denotes the number of edges®ivhose
e=uvJE(G)

distance to thevertexu is less than the distance to the venexn this paper, the

upper bounds for the edge Co-Pl indices of Coranduyzxt product of two connected

graphs is obtained. Finally, we compute the edgd’Cimdices of Tetrameric 1, 3-

Adamantane.
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1. Introduction

All the graphs considered in this paper are comteand simple. A vertexe V(G)
is said to beequidistant from the edges = uv of G if dg (u, X) = dg (v, X), wheredg
(u, X) denotes the distance betwaeandx in G. The degree of the vertexin G is
denoted byds (u).

For an edgeiv = e € E(G), the number of vertices & whose distance to the

vertex u is smaller than the distance to the vertein G is denoted byn®, (e);
analogouslyn®, (e) is the number of vertices & whose distance to the vertein

G is smaller than the distance to the vergthe vertices equidistant from both the
ends of the edge=uv are not counted.

Similarly, m,(e) denotes the number of edges®fwhose distance to the
vertexu is less than the distance to the vesex
The vertex Pl index of G, denoted by PI(G), isefi asric)= Y 1nf© «Fe). The

e=uwlJE(G)

Co- Plindex of G, denoted by Co - PI(G), is defi@Sco-p )= |nE’(e)-nVG(e)|.
e=uvJE(G)

The edge Pl index of G, denoted by(B), is defined asrie@) = 3§ @ +m¢ ().
e=uvLJE(G)

The edge Co-Pl index of G, denoted by Cg¢P), is defined as

Co-Pleg@= ¥ |nfe-mPe)
e=uvJE(G)

The PI index of the graphG is a topological index related to equidistant
vertices. Another topological index Gf related to distance @ is the Wiener index
of G, first introduced by Wiener, see [20]. Khadikagrkharkar and Agrawal [9] first
introduced edge Padmakar-lvan index of graphs hed investigated the chemical
applications of the Padmakar-Ivan index. The matial properties of thel, and
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its applications in chemistry and nanoscience aedl wtudied by Ashrafi and
Loghman [2, 3], Ashrafi and Rezaei [4], Deng, Cleend Zhang [5], Khadikar [8],
Klavzar [10] and Yousefi-Azari, Manoochehrian anghfafi [19]. The vertex PI
indices of the tensor and strong products of grapbsstudied in [14, 16]. In [11, 18,
12], the Pl indices of bridge graphs and chain lgsagre discussed. The properties of
the edge Co-Pl indices of graphs are discusset].inn[ this paper, the upper bounds
for the edge Co-PI indices of corona product anttaheeric 1,3-Adamantane are
obtained.

2. Corona product

Let G andH be two graphs. Theorona product G ° H, is obtained by taking one
copy of G and Y/(G)| copies oH; and by joining each vertex of theth copy ofH to
thei -th vertex ofG, where 1< i < |V(G)|, see Figure 1. For our convenience, we

partition the edge set & - H into three setsE1 ={e0E(Go H)/eDE(H;)1<i <,

Eo ={e0E(GoH)/eDEG)and E3={e0E(G-H)/e=uv,ulV(Hj).1<i <nvOV(G).

It is easy to see that,EE, and E are partition of the edge set efn and also
B =M (G)[E(H),|E| =[E(G)|and[E| =V (G)|V (H).

Figure 1. Corona product of; andC,

Theorem 2.1. Let G be connected graph of order n and size p. If H isatriangle free
and r - regular graph of order m and size g, then Co - PI(G ° H) < Co — Pl(G) +
N(Co — Plg(H)) + (m+ g)Co - PI(G) + nm(2r —p—-n(m+q) + 1).

Proof: We partition the edges @ - H into three sets £ E, and k& defined above.
First we compute Z‘mff"” (e) —mS" (e)‘.

e=uvOE;
Lete=uveE,.
Then from the structure @& o H , we havem®" (€) = m®(e) + (m+q)n°® (e) and

m&" () = mC () + (m+ g)n (e)
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Y |mH @ -mPt (@)= X |[mE(e)+(m+a)nS™ (9))

e=uvlE; e=uvJE(G)

= Y| (@) ~mf (@) + (m+a)(nS™ (&) — " (e))|

e=uvJE(G)
-m7 (&) + (m+ag)n7™" (€))
< Yl -mie)|+(m+a) Y |nS(e)-nC(e).
e=uvJE(G) e=uvJE(G)

=(Co - PKG)+(m+q)(Co -PI(G).
Next we compute >’ |mZ™ (€) —m{" (e)‘.

e=ulE,

Lete=uv e E,. Then from the structure af-+ , we have
mS™ (€)= m{' () +1and m™" (¢) = m' (¢) +1.

Y[me @ -mH @) =Y Y[ () +D - (m (&) +1)

e=uvlE, i=1 e=uvdE(G)

=n Y |mS(e) -m(e)
e=uvJE(H)
=n(Co -fM)).
Finally, we compute ' |mZ*" (e) - mJ*" (e)‘.

e=uvE,

Let e =uv € E;. Then from the structure af-+ , we have
me™" (€) = d,, (u)and M () = [E(G o H)| - (dy, (u) +1)
dyy (U) = (E(G < H)| = (d,, (u) +D)|

> Ee-mteE= Y Y

e=uvlE; ullV (H) vV (G)
=2 2(r=p-nm+qg)+r+J
ulV (H) vV (G)

<nm(2r — p—n(m+q) +1).
Now we shall obtain th€o — Pl¢(G - H).
Co-PI(GoH) = ¥ [mf™* (&) -mf™ (e)+ X|mS™ (e) -my™ (e)

e=uvllE; e=uvlJE,

+ Y|P (@ - (g),

e=uwlE;

< Co - PIG) + n(Co - Pl(H)) + (m+q)Co - PI(G) + nm(2r —p —n(m+q) + 1).

3. Edge Co-PI index of Tetrameric 1,3-Adamantane
From the structure of the graph tetrameric 1, 3vaddaneT A[n], the number of
vertices and edges arerlénd 13 — 1, respectively, see Figure 2.
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Figure 2: The tetrameric 1,3-adamantane (TA[3])

Theorem 3.1. The edge Co-PI index of T Aln] is Co — Pl¢(T Aln]) < 18n.
Proof: From the structure of the graphA[n], we have the following cases of edges.

If e=uv; thenm{’ (€) =13 —1and m{’ (€) =13(n —i) - 1.

If e=uv={X1X2, XsUx, XeX7}, then m§(e) =6+13n - k) and mF (e) = 3+ 13k - 1).
If e=uv={X1X4, Vi.1Xs5, X7Xg}, then mG(e) =6+13k -1 and m{ (¢) =3+ 13n - k).
If e=uv={XaVi.1, XaX7, XqUx}, then mG (e =3andmP(e) =6+13n - k) + 13k - 1).
If e=uv={X1X3, WXs, Vik-1Xe}, then mF(e) =6+13n-k) +13k -Hand mF (e = 3.

Hence,Co-PI (G) = Y |mf(e) - m((e),.

e=uvJE(G)

=3 I (9~ (] + 3 I (@ - (@) + 3 | (@)~ (@)

+33 | () - (&) + 33| (&) - (@
= nZ:%,I(l3 -1) - a3n-i) - +Si|(6+13(n—k)) - (3+13(k -1))|
+3i|(6+13(k ~1)) - 3+13(n -k))|

+3Zn:|3— (6+13(n-k) +13(k ~1))| +3Zn:|6+13(n— k) +13(k -1) - 3.
<18n. -
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