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INTRODUCTION

Let G be a simple connected graph with vertex
set V(G) and edge set E(G).
graph G is the number of vertices of G and the
size m of a graph G is the number of edges of G.
The degree of a vertex v € V(G), dg(v), is the
number of edges incident with v. The distance
dg(u,v) between two vertices u,v € V(G) is the

The order n of a

number of edges in a shortest path connecting
them. The minimum and the maximum degree
of a graph G are denoted by 0(G) and A(G) re-
spectively. The eccentricity of v, eccg(v), is the
distance between v and any vertex which is fur-
thest from v in G. A triangle-free graph is an
undirected graph in which no three vertices form
a triangle of edges. The line graph L(G) of a
graph G is the graph with vertex set E(G) in
which e, f € E(G) are adjacent as vertices in
L(G) if and only if they are adjacent as edges in
G.

Topological indices have been extensively
studied due to their chemical importance. Some
of these topological indices are based on degrees
of vertices and the most common such indices
are the first Zagreb index (M;(G)) and second
Zagreb index (M2(G)) of a graph G are defined,
respectively, as

Mi(G)= > d’(v)and Ma(G) = > d(u)d(v).

veV(G) wweE(G)

*Author to whom correspondence should be addressed.

For any simple graph G of size m, we can easily
observe that

L@l = 5 () —m.

Let us present definitions of well-known distance-
based topological indices of graphs. The Wiener

2

{uv}CV(G)

index of a graph G,

W(G) = d(u,v),

the degree distance
DD(G) = Y (deg(u)+ deg(v))d(u,v),
{uv}CV(G)
the Gutman index

Gut(G)= )

{u}Cv(G)

deg(u)deg(v)d(u,v)

the eccentric connectivity index
ECI(G)= ) ecc(v)d(v)
veV(G)
and the eccentric distance sum
EDS(G)= ) ecc(v)D(v)
veV(Q)
where D(v) = 3, cy ) d(u, v).

More studied distance based topological in-
dices are: Wiener, degree distance, eccentric con-
nectivity and eccentric distance sum (Agrawalet
al. (2000); Dankelmann et al. (2009); Morgan et
al. (2011); Hua et al. (2011); Ili¢ et al. (2011)).
The generalized transformation graph G*Y, intro-
duced recently by Basavanagoud et al.(2015), is
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a graph whose vertex set is V(G)UE(G), and for
a, B € V(G™), the vertices « and 3 are adjacent
in G if and only if (a) and (b) holds:

(a) a, € V(G), a, B are adjacent in G if x = +
and «, 8 are not adjacent in G if x = —.

(b) @ €V(G) and S € E(G), o, are incident
in G if y = + and «, 8 are not incident in G if
y=—.

One can obtain the four graphical transfor-
mations of graphs as G, GT=, G~ and G~
Note that G is just the semitotal-point graph
of G, which was introduced by Sampathkumar
and Chikkodimath et al.(1973). The vertex v of
G corresponding to a vertex v of G is referred
to as a point vertex. The vertex e of G*¥ corre-
sponding to an edge e of G is referred to as a line
vertex.

In Ramane et al.(2018), the harmonic index
and Randic index of generalized transformation
graphs were obtained.

We study the Wiener index, the degree dis-
tance, the Gutman index, the eccentric connec-
tivity index and the eccentric distance sum of
the generalized transformation graphs G~ and
G .

By definition of simple graph an edge is a sub-
set of two element set of the vertex set of V(G).
That is, if e is an edge between vertices u and v,
then we write e = {u,v}. So for any edge e and
a vertex u of a graph, we write u € e to mean u
and e are incident. If u and e are not incident,
we write u ¢ e. For two edges e; and ey, we write
e1 Neg # () to mean the edges are adjacent, and
e1 Ney = () to mean the edges are not adjacent.

DISTANCE BASED INDICES OF THE
GENERALIZED TRANSFORMATION GRAPH G~

In this section, we determine the expressions for
the Wiener index, Gutman index, degree dis-
tance, eccentric connectivity index and eccentric
distance sum of the generalized transformation
graph G~ in terms of the order and size of the
underline graphs. In Basavanagoud et al.(2015),
the authors found the degrees of all vertices of

G™.

Proposition 1. Let G be a graph with n ver-
tices and m edges. Let v € V(G) and e € E(G).

Then the degrees of point and line vertices in G*Y
are

(i). dg++(u) = 2dg(u) and dg++(e) =2

(ii). dg+-(u) =m and dg+-(e) =n — 2.

(iii). dg-+(u) =n —1 and dg—+(e) = 2
(iv). dg-—-(u) = n+m—1—
dg--(e) =n—2.

Now let us first determine the distance be-
tween any two vertices of the generalized trans-
formed graph G*~.

Proposition 2. Let GG be a graph of order n > 5
and 0(G) > 2. Then for u,v € V(G) and
e,e1,e2 € E(G), the distance between any two
vertices in G~ is given by

1 ifuv € E(G)

(0). de—{u,v) = {2 it uo ¢ B(G)

1 if
(7). dg+-(u,e) = fuge,
2 ifuce
=2

(ii). dg+-(e1,e2)

(). ecg+-(u) = 2 = ecg+-(e)

Proof. (i). Let u,v € V(G). By the definition
of GT~, u and v are adjacent in G if and only if
they are adjacent in GT~. That is, if uv € E(G),
then uwv € E(GT7) and hence dg+-(u,v) = 1.
Suppose wv ¢ E(G). Then dg(u,v) > 2. If
da(u,v) = 2, then dg+-(u,v) = 2.
dg(u,v) > 3. Let w = ujug ... ur = v be a (u,v)-
path of length at least 3 in G. Let e; = w;uit1.
Then clearly es is not incident with both u and
v in G. Thus by the definition of GT~, es is ad-
jacent with both u and v in GT~. That is, uesv
is a (u,v)-path of length 2 in GT~ and hence
dg+-(u,v) = 2.

(ii). Let w € V(G) and e € E(G). By the

definition of GT~, u and e are not incident in

Suppose

G if and only if u and e are adjacent in G*~.
That is, if u ¢ e, then ue € E(GT~) and hence
dg+-(u,e) = 1. Suppose u € e. Then e = uv for
some v € V(G). Since §(G) > 2 there exists a
vertex w in G such that ww € E(G) and w # v.
This implies that e and w are not incident in G
and hence we € E(G* ™). This implies that, uwe
is a (u, e)-path in G*~ and hence dg+- (u,e) = 2.

(iii). Let ej,e2 € E(G). By the definition of
G177, no two edges are adjacent in GT~. That is,
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dg+-(e1,e2) > 2. Let e; = ab and ey = cd. Since
G has at least five vertices there exists a vertex
u € V(G)\ {a,b,c,d}. Then u is not incident
with e; and es. This implies that u is a djacent
with both e; and ey in GT~. That is, ejues is a
(e1, e2)-path in G~ and hence dg+— (e1,e2) = 2.
(iv).Follows from (i), (ii) and (iii).

From propositions (1) and (2), we have the fol-
lowing results.

Theorem 1. Let G be a graph of order n > 5
and size m. If §(G) > 2, then

(i) W(GET)=n? +m?>+mn—n

(ii) DD(G*7) = 3nm? + 3mn? — 4mn — 4m?

(1ii =) = 3(mn)? — 5nm? — mn? — m3
+4dmn — 4m

(iv) ECI(GT™) =4m(n —1)

(v) EDS(GT7) = 4n® + 4m? + 4mn — 4n.

Proof. (i). W(G*™)

= Z dc;+— (U, U)

{u,w}CV(G*T~)

= Z dg+-(u,v) Z dg+ u, e)

{uv}CV(G) uev (G
eEE(G’)

+ Y dgi-(e,e2)

{e1,e2}CE(G)

= Z dg+- (U,U) + Z da+- (u’v)

{uw}CV(G) {uw}CV (@)

weE(G) wéE(Q)

+ Z dg+ u, 6)—{- Z dG'+ u 6)
ueV(G) u€V(G)

e€E(G),uce e€E(GQ),uée

+ ) dge-(e1,e)

{e1,e2}CE(G)

o1+ D> 2+ > 2

{u,v}CV(G) {u,w}CV(G) ueV(G)
weE(G) wé¢E(G) e€E(G),uce
+ > 1+ > 2
ueV(G) {e1,e2}CE(G)
e€E(G),ude

= m—|—2<<g> —m> +2(2m) + nm
—2m+2<gl>
= 2(3) +2(}) +romm

= n2+m2—|—nm—n.

(ii). DD(G*™)
Y (g (uHdgs - (v)dgr - (u,v)

{uw}CV(GTT)

> (dgr-(urHdg-(v) Mg+ (u,v)

{u,w}CV(G)

+Z dg+

ueV(G)
e€cE(G)

u) + dg+-(€))dg+- (u, €)

+ Z (dg+-(e1)+dg+-(e2) Mg+~ (e1, €2)

{e1,e2}CE(G)

Y (- (u) +dgi-(v))dgs- (u,v)

{uw}CV(G)

uweE(G)

+ ) (g () + dgr- (0)dg- (u,v)

{up}CV(G)
uwéE(G)

+ > (dgr-(u) + dgr-(€))dg— (u,e)

ueV(G)
e€E(G),uce

+Z (dg+-(

ueV(G)
e€E(Q)
u¢e

u) + dg+-(€))dg+- (u, €)

+ Z (dg+-(e1)+Hdg+-(e2) g+ (e1, e2)

{

{e1,e2}CE(G)

Z 2m+ Z dm+ Z 2(m +n—2)

up}CV(G)  {uv}CV(G)

weE(G) uwé¢ E

(@)

ueV(G)
e€E(G),uce

+ > (mtn—-2+ ) 4(n-2)

ueV(Q)
eGE(G) uge

{e1,e2}CE(G)

2m2+4m<(g) —m) +dm(m +n — 2)

+(m+n—2)(nm —2m) +4(n —2) (?)

= 3nm? + 3mn? — 4mn — 4m?.
(iii). Gut(G*™)
> (dg-(w)dg—(v)dg+—(u, v)

{u,v}CV(Gt~)

Y (dgr-(u)dgs-(v)dg+- (u,v)

{uv}cV(G)

-(e))dg+-(u,e)
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+ Z (dgv—(e1)dg+—(e2) e+~ (e1, e2) + Z dg+-(u, e) + Z dg+-(u,e)
{e1,e2}CE(G) €€E€ G) 662 G)
= ) (dg+-(wdgs-(v)dg-(u,v) = de(uH2(n—1—de (u) +2de (u)+m—dg ()
{uv}CV(G)
weE(G) =2(n—1)+m.
+ ) (dge-(w)dg-(v))dg+-(u,v) Let e € E(G). Then
uw}CV(G
{UU;E(G()) Dg+-(e) = Z da+- (e, v)
veV(G+T)
+ Y (dgr-(wdgs-(€))dg+-(u,e)
uev(G) = > dge-(e,0)+ Y dgi-(e f)
e€E(G),uce VeV (Q) FEE(G)
+ Z (dg+- (u)dg+-(€))dg+- (u, €) = Z dg+- (e, v)+ Z dg+-(e,v)
uEV ) v v
e€E(G),uée ev‘é(eG) E:é(;?)
+ ) (dge(e)dgr-(e2))dg+-(e1, e2) + > dai-(e
{e1,€2}CE(G) fEE(Q)

=22)+n—2+42(m—1)

= Z m2+ Z 2m’+ Z 2m(n—2) ot 2.

{u,w}CV(G) {u,w}CV(Q) ueV(G)

weEB(G)  w¢B(G)  e€B(G)uce EDS(GT™)
2
+ Z m(n—2)+ Z 2(n—2) = Z eccg+- (V) Dg+- (v)
weV(Q) {e1,e2}CE(G) veEV(G+-)
e€E(G),uée
n = Z eccg+- (V) Dg+-( Z eccg+-(e)Dg+- (e)
= m? + 2m? <<2> — m) —|—4m2(n—2) vEV(G) eeE(G)
= Z 2(m+2(n—1)) + Z 2(n +2m)
ofm
+m(n —2)(nm — 2m) + 2(n — 2) (2) veV(G) c€E(G)

9 = 4n? + 4m? + 4nm — 4n.

= 3(nm)? —5nm? —mn®—m3+4mn—4m.

(iv). ECI(G*7)
= Y ecor-(Wdgr- (u)

DISTANCE BASED INDICES OF THE
GENERALIZED TRANSFORMATION GRAPH G~

weV(GH)

_HG;GG)CGJr Wda jG%:Ge)CGJr wdg+-(v) In this section, we determine the expressions for
the Wiener index, Gutman index, degree dis-
- Z 2m+ Z 2(n-2) tance, eccentric connectivity index and eccentric

ueV (@) c€E(G) i . ,
o — dm distance sum of the generalized transformation
graph G~ of a triangle free graph in terms of the
(v). Let u € V(G). Then order and size of the underline graphs. First let
Dg+—(u) us determine the distance between any two ver-
= Z der— (u,v) tices of the generalized transformed graph G~7.
vev(GTT) Proposition 3. Let G be a triangle free graph
= Z de—(u,v) Z dev— (u, e) of order n and size m. Then for all u,v € V(G)
VeV (@) ceE(G and e,ej,es € E(G), the distance between any

. S0
_ Z Ao (u, ) Z dor (u,) two vertices of G~ is given by

veEV(G) veEV(G) . _J2 ifuw e E(G)
vENG(u) vENG (u) (0). dg-+(u,0) = {1 if uv ¢ E(G)
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1 ifuc€e,
i1). dg-+(u,e) =
(i6). dg-+(u.) {2 ifude

2 ifegNey #0
3 ifetnNey=10

(’LZZ) dg—+(61,62) = {

(1v). ecg—+(u) =2
(v). 2 <ecg-+(e) <3

Proof. (i). Let u,v € V(G). By the definition
of G™F, u and v are adjacent in G if and only
if they are not adjacent in G=. If wv ¢ E(G),
then wv € E(G~") and hence dg—+(u,v) = 1.
Suppose € = uwv € E(G). Then uwv ¢ E(G™T)
and ue,ve € E(G~T). Thus uev is a (u,v)-path
in G~ and hence dg—+ (u,v) = 2.

(ii). Let u € V(G) and e € E(G). By the def-
inition of G, u and e are incident in G if and
only if u and e are adjacent in G=T. If u € e,
then ue € E(G™1) and hence dg-+(u,e) = 1.
Suppose u ¢ e. Then e = vw for some v,w €
V(G) \ {u}. Since G is triangle free graph we
have uv ¢ E(G) or uw ¢ E(G). By the definition
of G, wv € E(G™) or uw € E(G™T). That
is, either uve or uwe is a (u,e)-path of length 2
and hence dg-+(u, e) = 2.

(iii). Let ej,eq € E(G). By the definition of
G, no two edges are adjacent in G~. That
is, dg-+(e1,e2) > 2. Let eg = ab and ey = cd.
If e; and ey are adjacent in GG, then ejwes is a
(e1,e2)-path of lenth 2, where w is the vertex
which is incident with both e; and ey. That is,
dg-+(e1,e2) = 2. Suppose e; and ez are not
adjacent in G. Then {a,b} N {c,d} = 0. Since
G is triangle free graph we have ac ¢ E(G) or
ad ¢ E(G) or bc ¢ E(G) or bd ¢ E(G). Without
loss of generality assume that ac ¢ E(G). Then
ac € E(G~") and hence ejaces is a (e1, e2)-path
of lenth 3 in G=. That is, dg—+(e1, e2) = 3.
(iv) and (v) follows from (i), (ii) and (iii).

Using propositions (1) and (3), we have the
following results on distance based indices of
G .

Theorem 2. Let G be a triangle free graph of
order n > 5 and size m. Then

(). WG—+)=3 <”;) + (Z) +2nm— My (G)

(i3). DD(G™T)=n> — 2n? + 6m? + 2mn>
+2mn +n — 6m — 4M;(G)

)= (Z) (n —1)% + 5m(n — 1)
+6m?* — 2m — 4M;(G)

(iv). ECI(G™T)

B 2n2 +4m — 2n
2n2 + 6m — 2n

(iid). Gut(G

if A(L(G)) =m — 1,
if AL(G)) < m — 2

(v). If A(L(G))=m — 1, then EDS(G™") =
2n% 4+ 6m? + 8mn — 2n — 6m — 2M;(G) and if
A(L(G)) < m — 2, then EDS(G™F) = 2n? +
9m? 4+ 10mn — 2n — 9m — 3M1(G), where M;(G)
is the first Zagreb index of G and L(G) is the line

graph of G.
Proof. (i). W(G™T)

- ¥

{uv}CV(G—T)

P>

dG*+ (U, U)

ch

{u,v}QV(G) ueV (G
eEE(G)
+ Z dg—+(e1,€2)

{e1,e2}CE(G)

= > dg+(wv)+ > dg-+(uv)
{u0}CV(G) {u0}CV(G)
weE(G) uwé¢FE(G)
+ Z dG + u e + Z dG
ueV (G) ueV(G)
e€E(G),uce e€E(G),ude

Z dg-+(e1,e2)

{e1,e2}CE(G)

+ Z da-+(e1,e2)+
{e1,e2}CE(G)

e1Nea=0 e1Nea7#0D
= > 2+ > 1+ ) 1
{up}CV(G)  {uv}CV(G) ueV(G)
weE(G) wé¢E(G) e€E(G),uce
+> 0 24 > 3+ ) 2
ueV(G) {e1,e2}CE(G) {e1,e2}CE(G)
e€E(Q),uée e1Nea=(0 e1Nea#D

=2m+ <Z> —mA2mA+2(nm—2m 42| | L(G) ||

w3 ((7)-1w@n)
_ <2)+3 (“21) +2nm —m — ||L(G)]|
(5)5) e



Mesfin Masre Legese and Samuel Asefa Fufa

From the last equality we can easily observe, a
simple relation between the Wiener index of the
general transformed graph G~ and the first Za-
greb index of the underline graph G, which is,

W(G**)J%Ml (G)= (Z) +3 <ZL) +2nm.

(ii). DD(G™T)
= Y (dg-+(w)+dg—+v)dg—+(u,v)

{u,v}CV(G—T1)

= Y. (dg-+(w+dg—+()dg+(u,v)

{u,v}CV(G)

+ Y (dg—+(u)+dg-+(e) Mg+ (u, €)
ueV(G)
e€E(Q)

+ Y (dg-+(e1)+dg-+(e2)dg+(e1, e2)

{e1,e2}CE(G)

= Y (dg+(@W)+dg—+ ()M (u,v)
{u}CV(G)
weFE(G)

+ Y g+ (w)+dg-+ (0)Mg+(u,v)
{u}CV(G)
wé¢E(G)

+ Y (dg+(u)+dg-+(e)dg-+(u,e)

ueV(G)
e€E(GQ),uce

+ Y (dg—+(u)+dg-+(e)dg-+(u,€)
ueV(G)
e€E(Q),ude

+ ) (dg-+(er)+dg-+(e2)Ndg-+(e1, €2)
{e1,e2}CE(G)
e1Nez#0

+ Y (dg-+(en)+dg-+(e2)dg-+(e1, €2)
{elveQ}QE(G)

e1Nea=0
= ) An-1n ) 2n-1)
{uw}CV(G) {u}CV(G)
weE(Q) wgE(G)
+ Z (n+1y Z 2(n+1)
ueV (G ueV (G
eEE(G) uEe e€E(G )u¢e

+ Y 8+ > 12
{e1,e2}CE(G)  {e1,e2}CE(G)
e1Nea#D e1Nea=0

= dm(n — 1)+2(n — 1) <<Z) —m> +2m(n+ 1)
+2(n+1)(nm—2m)—|—8\]L(G)H—HQ( (g‘) —HL(G)H)

= —2M;(G)+n>—2n*+2n*m+6m*+2mn+n—6m.

From the last equality we can easily observe, a
simple relation between the degree distance of
the general transformed graph G~ and the first
Zagreb index of the underline graph G, which is,

DD(G™F) + 2M,(G)=n>® — 2n? + 2n%*m + 6m?
+2mn +n — 6m.
(iii). Gut(G*T™)
= > (dg—+(w)dg—+(v))dg-+(u,v)

{u}CV(G—)

- Z (dg-+(u)dg—+(v))dg-+(u, v)

{u}CV(@)

+ Y (da—+(wdg+(e))dg—+(u,e)
ueV(G)
e€E(Q)

+ Y (dg-+(erMg—+(e2) g+ (e1, €2)

{e1,e2}CE(G)

= Y (dg—+(w)dg—+(v))dg—+(u,v)
{u}CV(G)
weE(G)
+ Y (dg-+(u)dg-+(v))dg-+(u,v)
{uv}CV(G)
w¢ E(G)

+ Y (dg-+(w)dg—+(e))dg-+(u,e)
ueV(G)
e€E(G),uce

+ ) (dg-+(wdg-+(€))dg-+(u.e)
ueV(Q)
e€E(G),uéde

+ Z +(e1)dg-+(e2))dg—+(e1, e2)

{e1,e2}CE(G )
elﬂeg#

+ Y (do+(e1)dg—+(e2))dg—+ (e, e2)
{e1,e2}CE(GQ)

e1Nea=0
= Y 2n-1%+ ) (n-1)
{uv}CV(G) {uv}CV(G)
weE(G) wé¢FE(G)
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+ > 2n—D+ Y An-—1)

eequE(‘é(),Gu)ee eez%e(lé()i)@ ECIG™) = Z eccg—+(v)dg—+(v)
veV(G)
+ ) 8+ > 12
{(e1,e2}CE(G)  {er,ea}CE(G) + ) eccg—+(e)dg-+(e)
e1Nea#D e1Nea=0 e€E(Q)
= 20n—11+ Y 3(2)
n >
= 2m(n—1)2_|_(n—1)2 <<2>—m>+4m(n—1) veV(G) ecE(G)
+4(n—1)(nm—2m)+8||L(G)|| = 2n(n —1)+6m
m = 2n?+6m — 2n.
az((7)-Iz@l)
(v). Let w € V(G). Then
n
= —2M, (G —1)2
0 ()= Do+ (u)
—%m(n — 1)2+6m2—2m = Z dG,+ (u’ ’U)
From the last equality we can easily observe, a veV(G—T)
simple relation between the Gutman index of the — Z dg—+(u,v) Z da—+
general transformed graph G~ and the first Za- veV(Q) c€E(G
b index of th derli h ich i
greb index of the underline graph G, which is, _ Z Aot (u, ) Z dems (1, )
= = " —1)? —_1)2 veV(G) veV(G)
Gut(GT)+2M,(G) <2> (n—1)"4+5m(n—1) NG NG ()
+6m? — 2m. + Z dg—+ Z dg—+
(iv). ECI(G™) eeefégf) ee:;u
= Z eccg-+(v)dg-+(v) = 2d(u)H(n—1-dg (u)) +da(u)+2(m—da(u))
vEV(G—T) =2m+n— 1.
= Y eccg+(v)dg+(v) Let e € E(G). Then
veV(G)
+ Z eccg—+(e)dg-+(e). Dg-+(e)
B(G) =Y doelew)
If A(L(G)) = m — 1, then ecc(e) = 2 for all veV(G—+)
e € E(G). In this case, _ Z dgs (e, 01+ Z g+t
ECI(G™") = > eccg—+(v)dg—+(v) vev (G FEE(G)
veV(G) = Z dg-+(e,v) Z dg-+(e,v)
Z ecca—+(e)dg-+(e) vevvee ) veV(G)
e€E(GQ) vie

= Y -1+ Y 20 + D da(efit Z dg-+ (e, f)

feE(@) JEE(G

veEV(G) e€E(G) fENL(G)(e) FENL()(e ( )
= 2n(n—1)+4m = 2(1) +2(n — 2) + 2dp)(e)
— 212 4 4dm — 2n. +3(m — 1= dye(e))
If A(L(G)) < m — 2, then ecc(e) = 3 for all = 2n+3m —dp(e) — 5.

e € E(G). In this case,
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EDS(G™)
= Y e (0) Do+ ()
veV(G—T)
= Y eccg+(v)Dg+(v)
veV(G)
+ Z eccg-+(e)Dg-+(e)
e€E(GQ)
= Z eccg-+(0)(2m+n —1)
veV(Q)
+ Z eccg—+(€)(2n+3m—dp)(e)—5).
e€E(G)

We have two cases to be considered.

Case 1: A(L(G)) = m—1. In this case, we have
ecc(e) =2 for all e € E(G). Thus

EDS(G™T)

= Z eccg—+

veV(G)

+ Z eccg—+(e)2n+3m—dp g (e)—5)
e€E(QG)

= Z2(2m+n—1)

veV(Q)
+ > 202m3m—dp ) (e)-5)
e€cE(G)
= 2n(2m+n—1)
Rm(2n+3m—>5)
2 > dyc(e)
e€E(Q)
= 2n(2m +n —1)+2m(2n + 3m — 5)
-2 Z (dg(u) + dg(v) —2)
weFE(G)
= 2n(2m+n—1)—|—2m(2n+3m—5)+4m
2 > dg(v
veV(Q)
= 202 +6m>4+8mn—2n—6m—2M;(G).

v)(2m+n —1)

From the last equality we can easily observe, a
simple relation between the eccentric distance
sum of the general transformed graph G~ and
the first Zagreb index of the underline graph G,
which is,

EDS(G™1)+2M1(G) = 2n?+6m?+8mn —2n—
6m if A(L(G)) =m — 1.

Case 2: A(L(G)) < m—2. In this case, we have
ecc(e) =3 for all e € E(G). Thus

EDS(G™)
= Z eccg-+(v)(2m+n—1)
veV(G)
+ Z eccg—+(e)(2n+3m—drg)(e)—5)
e€E(GQ)
= > 2@2m+n-1)
veV(G)
+ Z 2n+3m—dL(G)(e)—5)
e€E(Q)

= 2n(2m+n—1)+3m(2n+3m—5)
-3 Y dyc
e€E(G)
=2n(2m+n—1)+3m(2n+3m—>5)
3 > (dg(u)+da(v)—2)
weE(G)
= 2n(2m—|—n—1)+3m(2n+3m—5)+6m
=3 ) dg(v
veV(Q)
= 202 +9m>+10mn—2n—9m—3M,(G).

From the last equality we can easily observe, a
simple relation between the eccentric distance
sum of the general transformed graph G~ and
the first Zagreb index of the underline graph G,
which is,

EDS(G™F) + 3M(G) = 2n% + 9m? 4 10mn —
2n — 9m if A(L(G)) <m — 2.
Remark

(1) By Theorem (1), for all graphs G; and
Go, with §(G1) > 2, 6(G2) > 2 having
same number of vertices and same num-
ber of edges, we have

1.1: W(G{7)=W(G5).

1.2: DD(G{7) = DD(G§").
1.3: Gut(Gf ™) = Gut(G§ ™).
1.4: ECI(G{™) = ECI(G}™).
1.5: EDS(G{7)=EDS(G§").

(2) By Theorem (2), for all triangle free
graphs GG1 and G of order at least five,
having same number of vertices and same
number of edges, we have
2.1: W(G; ) =W(G5 ™).

2.2: DD(G;{ ") = DD(G;™).
2.3: Gut(Gy ) = Gut(G; ).
2.4: ECI(GT1) = ECI(G;T).
2.5: EDS(G;1) = EDS(G, ™).
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