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Abstract

The general sum connectivity index is a molecular descriptor defined as

Xo(G) = > (dg(u) + dg(v))®, where dg(u) denotes the degree of vertex u in
uwweE(G)

a graph G and « is a real number different from zero. In this paper, we compute

the expressions for general sum connectivity index of generalized xyz— Point-Line

transformation graphs.

1. Introduction

In this paper, we consider simple and undirected graphs.

Let G be a graph with the vertex set V(G) = V and edge set E(G) = E such that
|V| = n is said to be order and |E| = m the size of G. The degree of a vertex v € V(G)
is the number of vertices adjacent to v in G and is denoted by dg(v). If w and v are

two adjacent vertices of GG, then the edge connecting them will be denoted by uv. The
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degree of an edge e = wv in G is denoted by dg(e), and is defined by dg(e) = dg(u) +
dg(v) — 2. The mazimum and minimum vertez degree of G are denoted by A(G) = A
and 0(G) = J respectively. Here u ~ v (u ~ v) means that the vertices u and v are
adjacent (resp., not adjacent) in G, e ~ f (e » f) means that the edges e and f are
adjacent (resp., not adjacent) and also u ~ e (u » e) means that the vertex u and edge

e are incident (resp., not incident) in G.

The complement G of a graph G is the graph with the vertex set V, in which two
vertices are adjacent if and only if they are not adjacent in G.

The line graph L(G) of a graph G is the graph with vertex set E and two vertices are
adjacent in L(G) if and only if the corresponding edges in G are adjacent.

Let S(G) (S*(G)) be the graph with the vertex set V U E such that two vertices of
S(G) (S*(G)) are adjacent if and only if one corresponds to a vertex v of G and other
to an edge e of G and v is incident (resp., not incident) to e in G. Here S(G) is the
subdivision graph of G and S*(QG) is the partial complement of subdivision graph.

For a graph G, let G° be the graph with the vertex set V(G°) = V and with no edges,
G' the complete graph with V(G') =V, GT = G, and G~ = G.

Definition [7] : Given a graph G = (V, E') and three variables z,y, z € {0,1,+, —}, the
xyz—transformation T*Y*(G)(or T*Y#) of G is the graph with the vertex set V(T*¥*) =
V U E and the edge set E(T**) = E(G*) U E(L(G)Y) U E(W), where W = S(G) if
z =4+, W = 8*G) if z = —, W is graph with V(W) = V U E and with no edges if
z =0, and W is the complete bipartite graph with parts V and E if z = 1.

Since there are sixty four distinct 3-permutations of {1,0,4, —}, there are sixty four
different zyz—transformations of a given graph G. Among them 16 graphs with z = 0
are always disconnected and 16 graphs with z = 1 are always connected. These
xyz—transformation graphs are also termed as generalized xyz— Point-Line transfor-
mation graphs [1] in order to avoid confusion with other transformation graphs. In
literature, it is interesting to see that 799t is the subdivision graph, T+ is the total
graph T(G), T~~~ is the complement of T'(G), TH°F is the semitotal-point graph [12],
T+ is the semitotal-line graph [12], T+ is the quasi-total graph [2] and Tt is
the quasivertex-total graph [11]. The vertex v of T*¥* corresponding to a vertex v of
G is referred to as point-vertexr and vertex e of T™Y% corresponding to an edge e of G is

referred to as line-verter. Some self-explanatory examples of T%Y* graphs are depicted
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in Figure 1, dark circles represents the point-vertices and light circles represents the

line-vertices of T%¥#. Here we refer [10] for undefined terminology and notation.
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The following lemmas are useful to prove our main results.

Lemma 1.1 [5] : Let G be a graph of order n, size m and let v be the point-vertex of

T*Y% corresponding to a vertex v of G. Then
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0 if =0,y €{0,1,+,—}.
. ) n-1 ife=19¢€{0,1 +,}
(1) deyO(’U) = dG(’U) lf.’E—+ ye{ , _’_’ }
n—1—dg) ife=—ye{0,1,+,—}
m if t=0,y€{0,1,+,—}.
.. - n+m-—1 ifl'il,yE{O,l,‘i’,*}-
(11) deyl(U)— m—i—dc;(v) ifl’:+’y€{071,+7—}.
n+m—1—dg) ife=—ye{0,1,+, -}
dg(v) if t=0,y€{0,1,4+,—}.
) n—1+del) ifz=1ye{0.1,+ ).
(iii) dyey+ (v) = 206 (v) ifo=+,y€{0,1,+ )
n—1 ifif:_vye{oa st — }
m — dg(v) if 2=0,y €{0,1,+,—}.
, ) n+m-1-dgv) ifz=1ye{0,1,+ -}
(iv) dres-(v) =4 if o =+y€{0,1,+ -}
n+m-—1-2dg(v) ifz=—,y€{0,1,+,—}.

Lemma 1.2 [5] : Let G be a graph of order n, size m and let e be the line-vertex of

T*Y* corresponding to an edge e = uv of G. Then

0 ify=0,2€{0,1,+,—}.
. ) m—-1 ify=1,z€{0,1,+,—}.
(®) drevole) =3 40 w) + de(v) - 2 ify=-+2e{0,1,+ -}
m+1—dg(u)—dg(v) ify=—,2€{0,1,+,—}.
n ify=0,2€{0,1,+,—}.
.. ) n+m-—-1 ify=12¢€{0,1,+,—}.
(ii) dpeuni(e) = n— 2+ dg(u) + dg(v) ify=+,z€{0,1,+,—}.
n+m+1—da(u) —del) ify=—xec{0,1,+, —}.
2 ify=0,2€{0,1,+,—}.
) m+1 ify=1,2¢€{0,1,+,—}.
(i) dresc(€) =9 G0 u) + de(v) ify=-+2e{0,1,+ -}
m+3—dG(U)—dG(U) ify:_ax€{07 7+7_}’
n—29 ify=0,z€{0,1,+,—}.
. ) n+m-3 ify=12€{0,1,+,—}.
(V) dre=(€) =91 44 da(u) + de(v) ify=-+2€{0,1,+ -}
n+m—1—dg(u) —dg(v) ify:_axe{0a1>+a_}'

The first and second Zagreb indices are defined as [8].

My = M(G)=

weE(G)

The sum-connectivity index of a graph

[de(u) 4+ dg(v)] and My =

M(G)=

uv

G is defined as [14]

Y. dg(u)dg(v).

€E(G)
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N|=

X(G)= X [da(u)+da(v)]”
weE(G)

It has been extended to the general sum-connectivity index defined as [15]

Xa(G) = > [dg(u)+ dg(v)]*, where a is any real number.

weE(G)
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The Zagreb indices of semitotal-point graph, semitotal-line graph and generalized zyz—

Point-Line transformation graphs can be found in [3, 4, 5, 9]. The bounds for general

sum-connectivity index of semitotal-point graph, semitotal-line graph, and total trans-

formation graphs obtained in [13]. However we gave equality expressions for general

sum-connectivity index of semitotal-point graph, semitotal-line graph and total graph

and corrected some errors of [13] in [6]. This motivated us to compute expressions for

general sum connectivity index of generalized zyz— Point-Line transformation graphs.

2. General Sum Connectivity Index of 7" Graphs
Theorem 2.1 : Let G be a graph of order n and size m. Then

1. Xa(T%%) =0
2. Xa(TlOO) — 2a71n(n _ 1)a+1
3. Xa(T*) = xa(G)

4 xa(T™Y) = | ZeV(G) 2(n — 1) = dg(u) — da(v)]*

5. Xa(TOlO) — 2a71m(m _ 1)a+1
6. Xa(THO) — 20471 [n(n o 1)oz+1 4 m(m _ 1)a+1]

7. Xa(T+1O) — Xa(G) 4 2a71m<m _ 1)a+1

8. Xa(T710) =297 Im(m — 1)+t 4 > 2(n —1) —dg(u) — dg(v)]*

uv; u,0eEV(G)

9. Xa(T™) = nm(n + m)®

2

nm
10. xo(T'01) = (n) (n+m—1)]%+nm@2n+m—1)"
11, xa(TM) = (

7;) (n+m—1D]"+nm(n+2m — 1)
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12. Ya(T") = 2(n +m — 1)) [@ i @) " "m]

Proof : 1. x, (TOOO) = > [do00 (z) + drpooo (y)]* = > [0 4 0]* = 0.
xy€E(T000) zye E(T000)

2. Xa(T') = 3 [dpoo(2) + dpoo(y)]*
cy€ E(T100)

= > [dr100 (w) + dpioo (V)]
weE(TI0)NE(Ky,)

= 2 [n=-D+ -1

weE(Ky)

= [2(n — 1)) <Z)

Xa(TlOO) — 2a—ln(n o 1)a+1 — Xa(Kn)-

3. Xa(TT) = E%+00)[dT+oo (u) + dp+oo (v)]* = XE:(G)[dg(u) + da(v)]* = xa(G).

4. Xa (T_OO) = Z [deoo (u) + deoo (v)]o‘
weE(T~)NE(G)

= 3 [n—-1-dg)+n—1-dg)*

weE(Q)
XaT™) = ¥ [20-1)—de(u) —da)]* = xa(G).
uv; u,0eV(G)
5. Xa(T10) = > [droo(e;) + droio(ej)]®
eie; EE(TOIO)NE(Km)
= X (m=-1)+m-1)
eie;€EE(Km)

~t2m -1} )

XQ(TOIO) — 2a—lm(m _ 1)a+1 — Xa(Km)-

6. Since T'9 = K, U K, we have xo(T1%) = xo(Kyn) + Xa(Kmn).
7. Since TH10 =2 G U K,,,, we have xo(T110) = x0(G) + Xo(Knm) -
8. Since T719 =~ G U K,;,, we have xo(T71) = xo(G) + xa(Kn)-

)

9. Xa(TP) = > [doo1 (w)+dpoor1 (€)]¢ = > [m+n]*=mn(n+m)*.
ue€ E(TOONNE(Kyn,m) ue€E(Kn,m)
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10. Xa(Tlol) = > [n+m-1)+mn+m—-1)]*+ > [(n+m —1)+n|*
weEF(Kn) ue€E(Kn,m)

11. xo(TM) = S n+m=D+mnm+m-D]*+ > [m+n+m-1)]*~
eie; EE(Km) ue€E(Kn,m)

12. xo(T') = > Re+m-D*+ > [2(n+m—1)
weEFE(Ky) eie; €EE(Km)
+ > [2n+m-—-1)]~ O

ue€E(Kn,m)

Theorem 2.2 : Let G be a (n, m) graph and o < 0. Then

1 495 —1)° BMl - m] > yo(TOH0) > 43(A — 1)2 [;Ml - m]

1
2. Xo(T10) <207 In(n — 1)oH 4 42(5 — 1) LMl - m]

Xa(TlJrO) > 2a71n(n _ 1)a+1 + 4a(A _ 1)a I:;Ml _ m:|

3. Xa(TTT0) < xa(G) +4%(6 — 1) [;Ml — m]

Na(TH9) > xa(G) + (A — 1) [;M - m}

1
4. Xo(T7H9) < 2% —1-9)2 [(Z) - m} +44(0 - 1)« [2M1 — m]
1
Xa(T710) > 2% —1 - A)® Z —m| +4%(A - 1)* {QMl - m];
the equalities hold if and only if G is a regular graph.

Proof : 1. xo(T9%0) = > [dro+o(e;) + dpoto(e;)]”
eiEjEE(TO+O)ﬁE(L(G))

= Z [d(;(u)—l—dg(?))—2+dg(v)+d(;<w)—2]0‘

eie; EE(L(QG)),e;=uv,ej=vw

Note that dg(u) < A and dg(u) > 0 for any vertex u € V(G). The equali-
ties hold if and only if G is a regular graph. Also given that o < 0.

Thus yo(T40) < ¥ [46 — 40

ei~e;

Xa(T0T0) < 495 — 1)@ [;Ml — m}

1
Similarly, we can show that x,(7°0) > 4%(A — 1)@ [2M1 - m] .
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Also note that xo(7°%) = xo(L(G)) but 790 2 L(G).

2. Since T'0 = K,, U L(G), we have xo(T'%) = xo(Ky) + Xa(L(G)).
3. Since Tt = G U L(G), we have xo(TT7%) = xo(G) + xa(L(G
4. Since T~ =2 G U L(Q), we have Xo (T~ %) = xa(G) + xa(L(G
Theorem 2.3 : Let G be a (n, m) graph and o < 0. Then

G) L(G)).
G) L(G)).

1. Ya(T%0) < 20(m + 1 — 26)° [(7;) +m— ;Ml}

Xa(T970) > 2%(m + 1 — 2A)° [(T;) +m— ;Ml}

2. Xa(T'0) < 25 In(n — 1)7+ 4+ 2(m + 1 - 25)° [@) +m- ;Ml]
Xa(T170) > 207 In(n — 1)+ 4 29(m + 1 — 2A) KZL) +m — ;M1]
3. Xa(TT70) < xa(G) +2%(m + 1 — 26)° [(’;) +m— %Ml
Xa(TT79) > xa(G) +2%(m + 1 — 2A)~ K?) +m — ;Ml]

L0 RO ) = do(w) ~ doo)" 2 120 (5) +m- 301

1

T2 S - 1) - do(w) — deo) 2 (m1-20)7 | () +n = Jan
uv; eV (Q) 2 2

the equalities hold if and only if G is a regular graph.

Proof : 1. xo(T°7%) = > [dro-o(e;) + dpo-o(e;)]*

eie; €E(TO-0)NE(L(G))

= Z [m—H—dg(u)—dg(v)—f—m—i-l—dg(w)—dg(:z)]a

€{%€;,8;=UV,e; =WT
Note that dg(u) < A and dg(u) > 0 for any vertex u € V(G). The equali-
ties hold if and only if G is a regular graph. Also given that o < 0.

Thus Xo(T9) = 3 [20m +1) — 4A]* = 22 (m + 1 - 24)° [(7;) +m— Ml].

Similarly, we can compute xo(7°7°) < 2%m + 1 — 26]* [(7;) +m — Ml} .

Also note that xo(T°7%) = xo(L(G)) but T°° 2 L(G)
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Xo(Kn) + Xa(L(G)).

2. Since T'79 = K,, U L(G), we have x(T'7?)

3. Since T2 2= G U L(G), we have xo(TT7%) = xa(G) + xa(L(G)).
4. Since T-79 2 G U L(G), we have xo(T~ %) = xa(G) + xo(L(G)). 0
Theorem 2.4 : Let G be a graph of order n and size m. Then
L xa(TH) = 3 PRm+dg(u) +da)]*+m Y [n+m+dg(u)®
uweE(G) ueV(G)
2. xao(T7) = > 2n+m—1)—dg(u) —dg)]*+m > [2n+m—1-—
uxv; u,weV(G) ueV(G)
de(u)]®
3. xa(TT) = 3 Pm+dg(u) +dg(@)]*+m Y [n+2m—1+dg(u)]®
weFE(G) ueV(Q)
+ <ZL> 2(n +m — 1))
LX) = X R(ntm=1) = do(u) — do)* + <m> [2(n +m -1
uv; eV (Q) 2

fm Y Rt m-1) - da(]e.
ueV(G)

Proof: 1. xo(Tt) = > [m+deu)+m+de@)]*+ > [m+de(u)+n]®
weE(G) ue€E(Kn,m)

= Y [(2m+dgu)+dg(v)]*+ > m[n+m+dg(u)]®.
weE(G) ueV(Q)

2. Xa(T™ = S n+m—-1—dg(u)+n+m—1-dgv)®
weE(G)

+ Y [n+m-—-1—dg(u)+n]*
ue€E(Kn,m)

= > 2(n+m—1)—dg(u)—dg(v)]*+ > m[2n+m—1—dg(u)]*.
uxv; u, eV (G) ueV(G)

3. Xa(TH)y = Y [Im+dg(u) +m+dg(v)]® + > [m +dg(u) +n+m—1]*
weE(G) ue€E(Kn,m)

+ > n4+m-14+n+m-—1°
eie;€EE(Km)

= > [2m+dgu)+dg(v)]*+ > mn+2m—1+dg(u)]®
weE(G) ueV (@)
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+ (’;) 2(n 4+ m — 1))

4 xo(T™M) = ¥ [2+m-1)—de(u)—de)]*+ >  [2(n+m—1)—dg(u)”
weFE(G) ue€E(Kp,m)

+ > m4+m-14+n+m-—-1]*
€iej6E(Km)

= 2 PRh+m-1)—de(u) —da(v)]
u=v; u,eEV(Q)

b & pltm ) - da) + (3 ) 2o m- Dl -
weV(G) 2
Theorem 2.5 : Let G be a graph of order n and size m. Then

L xa(T") = Y dg(u)ldg(u) +2]*
ueV(G)

2. Xo(T1F) = (Z + Z) 2(n—1)+dg(uw)+dg()]*+ > de(u)[n+1+dg(u)]®

U~ U uEV(G)

3. Xa(T~0F) = [2(n — 1)]° [(Z) - m} +2m(n + 1)°

4. o (T = [2(m + 1)@ (?) + E%G) dg(u)m + 1+ dg(u)]®

5. xa(TV) = (Z + Z) [2(n — 1) + dg(u) + dg(v)]* + [2(m + 1)]* <m>

u~vv u»v 2
+ > dg(u)[n+m+ dg(u)®
ueV(G)

6. Xa(TT) = 2% (G) + [2(m + 1)]¢ (m> + e%%e) da(u)m+ 1+ 2dg(u)]®

n m

7. Xa(T71) = [2(n - 1)) [<2> — m} + 2(m+ 1))« ( 2) +2m(n + m)®

8. XQ(T1++) = <Z + Z) 2(n—1)+dg(u)+dg(v)]*+ > [da(u)+2dg(v)+
U~V UV uvw€eFy(G)
deg()]*+ > {[n—14+2dg(u) + dg(v)]a +[n—14+dg(u) + Qd(;(v)]a},
weER(QG)
where Es(G) is the set of all pairs of adjacent edges in G.
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Proof: 1. Xa (T00+) = Z [dT00+ (u) + dT00+ (6)]a
ue€ E(TOOH)NE(S(Q))

= > lda(u)+2)*
ue€ E(S(G))

Xa(T®) = 3 da(u)lda(u) +2]*.
ueV(G)

2. xa(TV) = ¥ (-1 +de(w) +de@)]*+ > [n—1+de(u)+2)
weF(Ky) ue€E(S(Q))

= <Z + Z) 2(n —1)+dg(u) +dg()]*+ > de(u)n+ 1+ de(u)]*.

u~Y UV ueV(G)

B xa(T) = ¥ PRo-DP+ ¥ [(n-1)+2°
weE(G) ue€ B(S(G))

= [2(n — 1)]° [(Z) - m] +2m(n + 1)

LX) = > [m+D+m+D+ ¥ (do(w) +m+1]°
eiejEE(Km) ue€eE(S(Q))

= [2(m + 1)) (’;) + 2 dolwlm+ 1+ dou))*

5oxalT1H) = 5 [(n-ltdg()+(n—T+dg@)*+ X [(m+1)+(m+1)
weE(Ky) eie;EE(Km)

+ > [n—1+dg(u)+ (m+ 1)«

un~~e

) = (£ + £ ) 2= 1)+ datw) + do(o)l + 2+ 01 (5 )

u~v U*v 2

+ > de(uw)[n+m+de(u)]*.

ueV(G)
6. xa(THH) = X [2dg(u) +2dc()]*+ X [(m+1)+(m+1)"
weFE(G) eie;€EE(Km)

+ > [2dg(u) + (m+1)]*

u~e

=20 (G) + 2(m + 1)) (?) + ;(G) dg(u)[m + 1+ 2dg(u)]*.
T xaT7)= X R20-D*+ X [m+)+m+1)"
weE(G) eie; EE(Km)
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+ > n=1+(m+1)”
ue€E(S(Q))

:ﬁ%n—UP[<Z)—m}+@@n+UP<?>+2m@&%@@

8. Xa(TH )= > [2(n—1)+dg(u) +dg(v)]®
weE(Ky)

+ > [da(u) + dg(v) + dg(v) + dg(w)]*

€;~€;,6,=UV,E; =VW

+ NZ: [n—1+dg(u) +da(u) + da(v)]*. O

Theorem 2.6 : Let G be a graph of order n and size m. Then

L xa(T®7) = X [m—dew)][n+m—2—dg(u)”
ueV(G)

2. Xo(TV-) = (z +z) 2ntm—1)—dg(u)—de(@)°+ ¥ [m—dg(w)] 20+

u~v UV uEV(G)
m—3—dg(u)]®

3. Xa(TT7) =m- (2m)* + m(n — 2)[n +m — 2]*

4. xo(T797) =22 u};ﬂ[n +m—1—dg(u) —dg(v)]* + g/:(a)[m —dg(u)] 2n+m —
3 — 2dcy(u)]

5. Xa(T°7) = [2(n +m — 3)]* <7721> + 3 [m—dg(u)] [n+2m -3 —dg(u)]®
ueV(G)

6. XaT'7) = (Z + Z) 2(n+m — 1) = d(u) - d(v)]° + [2(n+m — 3>]a<7;>

u~v UV

+ > [m—da(u)] 2(n+m —2) —da(u)]”
ueV(G)

7. Xa(TT7) =2 - motL + 2(n +m — 3)]® <T;

) + m(n —2)[n +2m — 3]*

8. Xa(T717) =2¢ . ZEV(G)[n +m—1—dg(u) —dg)]*+ [2(n +m — 3)]¢ <?;>

+27 3" [m—dg(u)] [n+m —2—da(u)]®
ueV(Q)

Proof: 1. xo(T%") = > [doo— (w) + dpoo—(€)]“
we€ B(TOO)NE(S*(G))

= 2 [m—da(u) +n -2

u~e



ON THE GENERAL SUM CONNECTIVITY INDEX OF GENERALIZED... 135

Xa(T®7) = 32 [m—dg(u)]n+m—2—da(u)]*
ueV(G)

2. Xa(TP )= Y [(n+m—-1—dgu)+n+m—1-dg))]*
weFE(Ky)

+ 2 [nt+m—1-dg(u)+(n—2)"

u~e

B <z + Z) 20+ m —1) - da(w) — dg(v))*

u~v uU*v

+ > [m—dg(u)][2n+m —3—dg(u)]*.

ueV(G)
3. Xa(TT) = 3 Im4+m|*+ > [m+ (n—2)]*
weE(G) uxe

=m-(2m)* +m(n —2)[n+m — 2]~

4 xa(T77) = X [(n+m—1-2dg(u)) + (n+m—1-2dg(v))]*
weE(G)

+ 2 [nt+m—1-2dg(u) + (n—2)]*

u=e

=2% Y [n+m—1-dg(u) - da(v)]®

+ > [m—dg(u)] 2n+m — 3 —2dg(u)]“.

ueV(G)
5 xa(T" )= > [(n+m—=3)+n+m-3)]"+ > [m—dg(u)+ (n+m—3)]*
eiEjEE(Km) uwe

= [2(n +m — 3)]° <T;> + G%G)[m —de(w)] [n+2m — 3 — dg(u)]*.
6. xa(T'")= Y [(n+m—-1-dg(u)+ (n+m-1-dg())"
weE(Ky)

+ > [(n+m=3)+(n+m—-3)]“+ > [n+m—1—dg(u)+(n+m—3)]¢
eie; EE(Km) uxe

- <Z + Z) 2(n +m = 1) = de(u) = dg ()] + [2(n +m — 3”a<m>

u~v uU*v 2

+ e%:(G)[m —dg(u)] 2(n +m —2) —dg(u)]“.
T xa(T™)= X [m+ml*+ X  [(n+m=3)+(n+m-3)°
weE(G) eie;EE(Km)
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+ 2 [m+(n+m-=3)"

u~e

Xa(T+17) = 20 . potl + [2(71, +m — 3)]a (m

2) +m(n —2)[n + 2m — 3]*.

8. Xa(T717) = > n+m—1-2dg(u)) + (n+m—1-2da(v))]*
weFE(G)

+ > [(n+m=3)+(n+m-=3)]+ > [n+m—1-2dg(u)+ (n+

eie;€EE(Km) uxe

= 2c > [n+m—1—dg(u) —da()]*+ [2(n +m — 3)]¢ (m>
uxv; u,eV(Q) 2
+2¢ Y [m—dg)] [n+m—2—dg(u)]*. 0
ueV(G)
Theorem 2.7 : Let G be a (n, m) graph and o < 0. Then

1. xa(TOH) < 2%(n — 2 +20) EMl - m] +n Y [n+m—2+dg(u)+dg(v)]”
wweE(G)
1
Xa(TOTY) > 2%(n — 2 + 2A) [ZMI - m} +n Y [n+m-—2+dg(u)+dg(v)]”
uwv€EE(G)
1
2. Xo(TH1) < (Z) 2(n+m—1)]*+2%n — 2+ 26)* [2M1 — m]

+n Y, [2n+m—3+dg(u) +dg(v)]®
uwveE(G)

1
Xo (THH1) > (Z) 2(n +m — 1)]* +2%(n — 2+ 2A)° [ZMl - m}
+n Y, [2n+m—3+dg(u) +dg(v)]®
uveE(G)
1
3. Xo(TTHHY < Y [2mtde(u)+dg(v)]*+2%(n—2+25) [2M1 — m] +nm[n+m — 2+ 36]°
weE(G)
1
Xa(TTH) > > [2mtde(u)+de(v)]*+2%(n—2+2A) [2M1 - m} +nm [n+m — 2+ 3A]”
uwweE(G)
1
4. xo (T <2%(n+m—1-4§) [(Z) - m] +2%(n — 2+ 26)” [2M1 - m}
+mn(2n+m — 3+ )¢
Xo(T™H) >2%(n+m—1—- A)® [(
+mn(2n+m — 3+ A)“

n

2) — m} +2%(n — 24 2A) [;Ml - m}

m

5. Xa(T071) < 2%[n+m+1-24]® [(2

1
) +m — M1:| +n Z [n+2m+1—dg(u)—dg(v)]a
2 uwveE(G)
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Xa(TO7Y) > 2%n+m+1—2A]° [(g‘) +m — ;Ml] +n Y [m+2m+1—dg(u)—

weE(G)
da(v)]*
6. Xo(T 1) < [2(n+m —1)]* (Z) +2%n+m—1-20)" [(Z) +m — ;Ml]
+n MEEE:(G)[?(H +m) = de(u) — da(v))”
Xa(T'1) > [2(n +m — 1)]* (Z) +2%(n +m—1—2A)® KT;) +m— ;Ml}
+n we%(c) 2(n+m) — dg(u) — da(v)]®

1
LTS T ek do() + e + 20 m— 1= 20 (7)) - Gan]
weE(Q) 2 2
+mn[n+2m + 1 — §]*

Xo(TTH > Y 2m+4de(u) +da(@)]® +2%n+m—1—2A]" {(m) +m— 1M1}
uwweE(G) 2 2
+mnn+2m+1— Al]®

]. Xa(T__l) < Z [2(71 +m— 1) _ dg(u) _ d(;(v)]a+2a[n+m+1—25]a [<m> +m — 1]\41:|
uwv; u,vEV(G)
+mn[2(n +m) — 30]¢
Tz S Bakm - 1) - do(w) - de() 42 fem1-2a0 (3 ) +m- 1
uwv; w,vEV(G)
+ mn[2(n +m) — 3A]%;

9. XQ(TO_+) < 2a[m +3 - 2(5]CY |:(772,L> +m — ;M1] + e‘z/:(G) dg(u)[m +3 - dg(u)]a

- « — al (™M m—1 u)|m — u)|*
Xa(T07F) > 2%[m + 3 — 2A] [(2)—1— 2Ml}+ue;(0)da( )m 4+ 3 —dg(u)]

10. xo(T1) < (Z + Z) [2(n—1)+dg(u)+dg(v)]*+2%[m+3—26]* Km) +m — 1M1}

u~v u*v 2 2

+ Y da(uwn+m+2—de(u)*
ueV(Q)
Xa(TVF) > <¥ + Z) 2011 bde (w)+da(0)]*+2[m+3-281" | 'y ) +m - ;M}

+ > de(u)n+m+2—dg(u)]™ ; the equalities hold if and only if G is a regular

ueV(Q)
graph.
Proof: 1. xo(T°!) = 3 n—2+dg(u)+dg(v)+n—2+de(v)+dg(w)]®
eie; EE(L(Q)),e;=uv,ej=vw
+ > [m+4+n—24+dg)+ dg(w)]®

ue€E(Kyp, m)e=vw

= > [n—24de(u) +de(v) +n—2+dg(v) + de(w)]*

€;~Ej,i =UV,e;=VW
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+n Y [n+m—2+dg(u) +da(v)]”.
weEE(G)

Since dg(u) > ¢ for any vertex v € V(G) and a < 0.

Xa(TOTH < Y 2n—4+48*+n >, [n+m—2+dg(u)+de(v)]”
ejrve; weEE(Q)

1
Thus xo(T°T1) < 2%(n — 2 + 2§) {2M1 - m} +n > [n+m—2+dg(u)+dg(v)]”.
uwweE(G)

Similarly, we calculate

Xa(TOH) > 2%(n — 2 + 2A) [;Ml - m} +n Y [n+m-—2+dg(u)+dgv)]”.

weEE(QG)
2. xa(TH) = > [2(n+m—1)]+ > n+m—1+n—-24dg(v)+de(w)]”
weFE(K,) ue€E (K, m),e=vw
+ > [n—2+dg(u) +dg(v) +n—2+dg(v) + dg(w)]”

eiejeE(L(G))’ei:u’u,Ej:’U’U)
BT = T mtdou) +m ot da(v)”

weE(G)
+ > [m+de(u)+n—2+dg(v)+ dg(w)]®
ue€E(Kn,m),e=vw
+ > n—2+dg(u) +dg(v) +n—2+da(v) + dg(w)]”

eie; €EE(L(G)),ei=uv,ej=vw
4. Xo(T=™H = Y n+m—1-—dg(u)+n+m—1—dgv)]*

weE(G)
+ > [n+m—1—dg(u)+n—2+dg)+dg(w)]*
ue€E(Kn, m),e=vw
+ > [n—24dg(u) +de(®) +n—2+dg() + dg(w)]*
eie; EE(L(G)),ei=uv,ej=vw
5 Xa(T07h) = > n+m+1—dg(u) —dgv)+n+m+1—dgw) —dg(x)]”
€;™®€e;,6;=UV,E; =wWT
+ > m+n+m+1—de)—de(w)]®
ue€E(Kn,m),e=vw
6. xa(T'™) = ¥ [(n+m-1)+n+m-1)"
weE(Ky)
+ > n+m+1—dg(u)—da(v)+n+m+1—dg(w)—da(z)]®
€i®€e;,6;=UV,E; =wWT
+ > n+m—14n+m+1—dg(v)—dg(w)]®
ue€E(Ky, m),e=vw
7. Xa(TTH = Y [m+de(u)+m+dg(v)]®
weEE(G)
+ > n+m+1—dg(u)—da) +n+m+1—dg(w)—da(z)]®
€i®€e;,6;=UV,E; =wWT
+ > m+da(u) +n+m+1—dg(v) —dg(w)]®
ue€E(Kn, m),e=vw
8 XaT™"H= S m+m—-1—dg(u)+n+m—1—dgv)]*
uv€E(G)
+ > 2(n+m+1) —dg(u) —dg(v) — dg(w) — dg(z)]*

€;®e;,e;=Uv,e; =wr
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+ E(KZ) - m+m—-1—dgu)+n+m+1-dgv) —dg(w)]*
9. xa (T 1) = o :z: _ m+3 —dg(u) —dg(v) + m+3 —dg(w) — da(z)]*
+ Z [dg(u)+m+3fdg(u) 7dg(’t))}a
ue€E(S(Q)),e=uv
= > 2(m +3) — dg(u) — da(v) — dg(w) — da(x)]

€;7%€;),6;=UV,e; =WT
+ > de(w)m+3—dg(u)]™.
ueV(QG)

10. xo(T'"T) = > [2(n—1) +dg(u) + dg(v)]®
w€eE(Ky)

+ > [m+3—dg(u) —de(v) + m+ 3 —dg(w) —da(z)]*

€;®e;,e;=Uv,e; =wr

+ > [n—1+dg(u)+m+3—da(u) —dg(v)]®.
ue€E(S(Q)),e=uv
Since dg(u) > ¢ for any vertex u € V(G) and a < 0. On solving above expres-

sions, we obtain the upper bound with the equality if and only if G is a regular graph.
Similarly, we can compute the lower bound for above graphs. O

Theorem 2.8 : Let G be a (n, m) graph and o < 0. Then

L. xao(T0F7) < 2% — 4 + 20]* BMl m] +m(n —2)[n+m—4+ §]*

Xa(TOF7) > 2% — 4 + 2A]” [;Ml —m} +m(n—2)[n+m—4+ A]*

2. xo(TH ) <[ X+ Z) 2(n+m—1) —dg(u) —dg()]* 4+ 2%[n — 4 4 24]* [;Ml m}

u~v uU*v

+m(n—2)2n+m—5+ 4>
)2 (£ + 5 ) Bk m—1) ~do(w—da(o) + 2~ 44280 [ 7041 =)

u~v URvU

+m(n—2)2n+m — 5+ Al]®

3. Xa(TO"7) < 2%[n+m—1—25]* [(’;‘) - %Ml +m] +m(n —2)[n+2m —1 — 3]

m) f%Ml +m} +m(n —2)n+2m — 1 — 3A]*

Xa(T07) > 22[n+m — 1 — 2A]® {<2

4. xo(TH7) < (Z + Z) 2n+m—1)—dg(u) —dg(v)]*

u~v UV

+m(n —2)[20n +m — 1) — 35 +29[n +m — 1 — 20]° K’;) - %Ml +m}

mw1>>(z+zﬂnm+m—n—%wwwdwa

u~v u>*v



140 B. BASAVANAGOUD & CHETANA S. GALI

b — 2)[2(n +m — 1) — 3A% 4 29[n + m — 1 — 2] [(T;) —;M1+m:|;

the equalities hold if and only if G is a regular graph.
Proof : 1. x,(T°77) = > [n—4+dg(u) +dg(v) +n—4+dg(v) + dg(w)]®

€;"~Ee;,; =UV,e; =VW

+ Z: [m—dg(u)+n—4+de() + dg(w)]*.

Since dg(u) < A for any vertex u € V(G) and a < 0.

Xa(TOT7) > 3 2n—84+4A]*+ Y [n+m—4+ A]®

ej~e; umwe

Xa(TOT7) > 2%n — 4 + 2A] BMI —m] +m(n—2)[n+m—44+ A~

Similarly, we calculate the other side inequality.

2. Xo(TH )= S [2(0n+m—1)—dg(u) — dg(v)]®
weE(Ky)
> [n—4+dg(u) +da(v) + n—4+da(v) + de(w)]”

€;~e;,E; =UV,e; =W

+ Y m+m—-1-—dgu)+n—4+dg(v) + dg(w)]*.

ume,e=vw

3. Xa(T?77) = > 2(n+m —1) = dg(u) — da(v) — da(w) — da(z)]

e;®e;,e;=Uv,e; =wr

+ ¥ [m—da(u)+n+m—1—dg(v) - dg(w)]*.

ue,e=vw

L xa(T7)= ¥ (n+m—1)—dgu)+(n+m-—1)—dgv)]*
weFE(K,)

+ > 2(n+m —1) —da(u) — dg(v) — da(w) — dg(z)]*

€i%e;,e;=UV,e; =WT

+ Z_ 2n+m—1)—dg(u) —dg(v) — dg(w)]*.
Since dg(u) < A for any vertex u € V(G) and o < 0. On solving above
expressions, we obtain the lower bound with the equality if and only if G is a regular

graph. Similarly, we can compute the upper bound for above graphs. O

3. Conclusion

In this paper, we have obtained the bounds for general sum connectivity index of some
generalized xyz—Point-Line transformation graphs. In order to obtain sharp bounds,
we compute the expressions in terms of order, size, maximum vertex degree, minimum
vertex degree and summation over vertices (or edges) of G. Also note that, if a > 0,

the opposite inequality is valid.
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