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ABSTRACT: The generalized transformation graph is denoted by G, is a graph whose vertex set is V(G)
U E(G) and the verticesa, B €V(G”). The vertex of G corresponding to a vertex of G is referred to as a point
vertex and the vertex e of G corresponding to an edge e as a line vertex. There are eight distinct 3-
permutations of {+,-}and corresponding to these there are eight graphical transformations of graph G. In this
paper SK index and SK; index of G*¥,G*¥,G*¥?and G*¥?generalized transformation graphs are studied.
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l. INTRODUCTION
Let G = (V, E) be a graph with order [V(G)| = n and size |E(G)| = m. The degree of a vertex,denoted by

d, and defined as the number of vertices adjacent to u. Topological indices are numerical parameter obtained
from graph representing a molecule. All graphs considered here are finite, undirected and simple. The
complement of graph G, denoted by G, is a graph having the same vertex set as G in which two vertices are
adjacent if and only if they are not adjacent in G. Thus, size of G is (’;) m and d;(v) = n-1-d; (v) [1].The
vertex of G corresponding to a vertex v of G is referred as a point vertex and vertex e corresponding to an edge
as a line vertex. For notations and definitions refer [2-5].The transformation of G***(total graph) of G is the
graph with vertex set V(G) U E(G) in which the vertices u and v are joined by an edge if and only if one of the
following holds [6]:

1) Bothuandv € V(G) and u and v are adjacent in G;

2) Bothuandv € E(G) and u and v are adjacent in G;

3) Oneisin V(G) and the other is in E(G) and they are incident with each other in G.
The simple sufficient condition for G*+~to be Hamiltonian was obtained by L.YI. et al. in [7].Some degree
based topological indices of transformation graphs are studied in [8].There are four transformations for G and
four for their complements as G**,6t~,G~*, G~ ,and for complementsG~—,G~,G*~, G .Partition the edge
set of E(G™) into two sets E; and E,,where E; = {uv|u,v€ V(G)}, E, = {ue| the vertex u is incident to the edge e
in G}.The generalized transformation graph G is a graph whose vertex set is V(G) UE(G) and
a, B €V(G™).Then a and B are adjacent in G* if and only if (a) and (b) holds:

(@) a,pB €eV(G),a, Bare adjacent in G if x = + and «, B not adjacent in G if x = -.

(b) a €eV(G) and 8 € E(G),a, fare incidentin G ify = + and «, fnot incident in G ify = -.
There are eight distinct 3-permutations of {+,-}and corresponding to those eight graphical transformations of
G[9-10] as G**+,G**~,G*~+, G**, and for their complementsG~=~,G~~%,G~"~,G*~~.G™% Denotes the
transformation graphs of complement of a graph G.
Using degree of a line vertex and a point vertex in generalized transformation graphs G and G*¥ the SK index

and SK; index can be obtained [11].The SK index of a graph G = (V, E) is defined as SK(G) = ¥,y er(6) d";d”

SK; index as SK;(G) = ZuveE(G)d"zﬂ ,where d, and d, are the degrees of the vertices u and v in G[12-13].There

and

are many papers on the topological indices of generalized transformation graphs as [14-27].In this paper SK
index and SKyindex of G* ,G*¥,G** and G*¥% generalized transformation graphs are studied.
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II.MATERIALS AND METHODS
For a simple, connected graph with vertex set V(G) and edge set E(G) and complement graph with

V(G)and edge set E(G)are related by the equations:|V(G)|=|V(G)| and [E(G)|+|E(G)| = "(”2_1).The procedure of
obtaining a new graph from a given graph using adjacency(or non adjacency) and incidence(no incidence)
relationship between elements of a graph is known as transformation graph. There are four transformations of a
graph for G*, and four for their complements G* .For three variables x,y,z there are eight distinct 3-
permutations of {+,-} so eight corresponding graph transformations. Using degree of a line vertex and point
vertex inG* ,G*,G**and G™Z : the SK index and SK; index can be obtained for generalized transformation
graphs.

I11.RESULTS AND DISCUSSION

For a graph G(V,E) of order n>3,let the variables x,y,z takes the values + or -. The transformation graph
G is a graph having V(G) U E(G) as a vertex set and for a, 8 € V(G) U E(G),a and B are adjacent in G if
and only if

1. a,B €V(G), x =+ ifais adjacent to § in Gotherwise x = -,

2. a,f €E(G)y=+ifaisadjacent to § in G otherwisey = -.

3. a €V(G) andp € E(G),z = +ifa and B are incident to each other in Gotherwise z = -.
The edge set of G** can be partitioned in E,E, and E, where E, = {uv|u,ve V(G)},E, = {st | s,te E(G)},and E, =
{uejue V(G),e€ E(G)}.In this section SK index and SK; index of G*,G*,G*? and G** generalized
transformation graphs are obtained.

SK index of transformation graphs G*¥

Theorem 1.1: Let G be a graph with n vertices and m edges.

Then SK(G**)=2SK(G™™) + Yyeer, [dy(w) + 1].

Proof. Partition the edge set E(G*™) in two sets E; and E,, where E; = {uv | u,veE(G)},E, = {ue [the vertex u is
incident to the edge e in G} and so |E;j=m and |E,]= 2m.By using the proposition if ue V(G) then
dg++)(U)=2ds(u) and if e€ E(G) then d;++)(e) = 2.

d(G++)(u)+d(G++)(v)

Therefore SK(G*)=X v ep6++) >
d(5++)(u)+d(a++)(v) d(G++)(u)+d(G++)(e)

:ZuVEE1 2 + ue €E
2d gy (w)+2d gy (v) 2dgy(wW)+2

:ZuUEEl @ 2 = + e €E2 (G)z

= 2SK(G™) +Xueer, [de) (W) + 1],
Theorem 1.2: Let G be a graph with n vertices and m edges. Then SK(G*7)= m*+m(n-2) w

Proof. Partition the edge set E(G*™) in two sets E; and E,, where E; = {uv | u,v€E(G)},E, = {ue |the vertex u is
not incident to the edge e in G} and so |[Ey[=m,|E,|=m(n-2).By using the proposition if ue V(G) then d;+-y(u) =
m and if e€ E(G) thend ;+-)(e) = n-2.

d(G+_)(u)+d(G+_)(v)

Therefore SK(G* ™)=Yy ep6+-)

2
_ d(G+—)(u)+d(G+—)(V)_L d(G+_)(u)+d(G+_)(e)
_ZuveEl 2 " Liue €Ey 2
_ m+m m+(n-2)
_ZuveEl T+Zue €Ey 2
= mP+m(n-2) 202

2
Theorem 1.3: Let G be a graph with n vertices and m edges.

Then SK(6 )= (“"2=22)(n-1)+m(n+1).

Proof. Partition the edge set E(G™) in two sets E; and E,, where E; = {uv | u,ve E(G)},E;, = {ue |the vertex u is
incident to the edge e in G}and so [Eq|=(’}) — m and |E,|=2m.BY using the proposition if

ue V(G) then d;-+,(u) = n-1 and if e€ E(G) then d -+ () = 2.

Therefore SK(6™)=Zwepe— ~o "

_ d(G—+)(u)+d(G—+)(V)_L d(g—+)W+d —+(e)
_Zuv €Eq 2 " Liue €Ey 2

_ (n-1+Mn-1) 24+(n-1)

_Zu,veEl 2 ' Zu,eEEz 2

(n—-1)+2

= [(3) - m](n-Ly+2m[E2
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n(n— 1) —-2m

=( )(n-1)+m(n+1).

SK index of transformation graphs G*¥

Theorem 1.4: Let G be a graph withn vertices and m edges. Then SK(FFZWeE(G)(m +n—1—d;)—
dg () +Zueer, (M +1 — 2 = dg (W) + Tepep, (M +n — 3).

Proof. Partition the edge set E(G**)in three sets E;,E, and E;, where E; = {uv | u,v& E(G)},E, = {ue |the vertex
u is not incident to the edge e in G}and E; = {efle,fe E(G)} and so [E4=(}})-m,[Ez| = m(n-2)and |Es|=("}).By
using the proposition if ue V(G) dgv)(u) = m+n-1-2dg(u) and if e€ E(G) then dgv+ (€) =m+n-3.

- d (@) (w) +d(6+—+) @)
Therefore SK((G¥)=X,,,.cr, @ >
d(F)(u)ﬂi(F)(v) d(F)(u)+d(F)(8) d(G?)(e)_'—d(G?)(f)
:ZuveEl 2 +Zue €Ey 2 + Zef€E3 2
_ m+n—1—2dg(u)+m+n—1—2d(;(v)_l_ m+n—1-2dgw)+m+n-3 (m+n-3)+(m+n-3)
_ZuveE(G) 2 ' Zue €E) 2 + ZefEE3 - 3

Dwery(Mm+n—1-dew) —dg(W)+Xyeer,(Mm+n—2—ds(W)) + Xerep,(m+n—3).
Theorem 1.5: Let G be a graph with n vertices and m edges.

Then SK(6+7) ZW+m(n+m)+w.

Proof. Partition the edge set E(G*-)in three sets E;,E, and E3, where E;={uv | u,v¢ E(G)},

E,={ue [the vertex u is incident to the edge e in G}and E; = {efle,fe E(G)} and so [Es=(})-m,|E,|=2m and
|Es[=(7;)-By using the proposition if ue V(G) then d z+=(u) = n-1 and if e€ E(G) then d z+= () = m+1.
d(F)(u)+d(F)(v)

Therefore SK((F)‘ZWGEI(F)

2

:ZquEl 2 +ZueEEz 2 + ZefEEg - 2

_ (n-1)+(n-1) (n—1)+(m+1) (m+1)+(m+1)

_ZquE(G) f"'ZueeEZ - 2 + ZefeE3 - 2

_ [n(n—-1)-2m](n-1) m(m—1)(m+1)
2 2 '

+m(n+m)+

Theorem 1.6: Let G be a graph with n vertices and m edges.

Then SK(G=)= m?+m(n-2) E22=2)4 2D (4 4 — 3),

Proof. Partition the edge set E(G—)in three sets Ej,E, and Es, where E; = {uv | u,veE(G)},E, = {ue |the vertex
u is not incident to the edge e in G}and E; = {efle,fe E(G)} and so |Es|=m,|E,]=m(m-2) and |E5|=(7}).By using
the proposition if ue V(G) then d(F)(u) =mand if e€ E(G) then d((;ﬁ) (e)= m+n-3.

- —\(W+d @)
Therefore SK(G )= v, @5 )

2
A=) W+ g=)®) )G © d G (@+d =, ()
:ZquEl 2 + uecE, 2 + efeE3— 5
_ m+m m+(m+n-3) (m+n-3)+(m+n-3)
—Zuve51 ——+DuceE, - 2 + ZefeE3 -
-m +m(n 2)(2 m+n— 3))J_m(m 1)( +n— 3)

Theorem 1.7: Let Gbea graph with n vertices and m edges.
Then SK(G=")=m [d () + d)(v )]+ m[2dgy(w) + (m + D]+
Proof. Partition the edge set E(G~— )in three sets E;,E, and E;, where E; = {uv | u,ve E(G)},E;, = {ue |the vertex
u is incident to the edge e in G}and Es={efle,fe E(G)} and so |E;|=m,|E;]=2m and |E;3= (';).By using the
proposition if ue V(G) then dg==)(u) = 2d;)(v)and if e€ E(G)then dg==)(e)= m+1.
Therefore SK(F):ZWEEI(F)W

de=W+dg=®)

m(m—l)(m+1)

2
d(F) (u)+d(F) (e) d(GT) (e)+d(F) (f)

:ZuveEl 2 ! ZueeEZ 2 + ZefeE3 2
_ 2dgy(w+2dy(v) 2d (W) +(m+1) (m+1)+(m+1)
_ZquEl 2 ' ZueEEz 2 + ZefEEg -

m(m-1)(m+1)

=m [d( (W) + d)(v)]+m[2d ) (W) + (m + D]+ >
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SK index of transformation graphs ¢*>*

Theorem 2.1: Let G be a graph with n vertices and m edges.

Then SK(G+++):23K(G)+ZsteEyw+ ZeuEEzw,WhEre s=ab t=bceE®G)e =
uv € E(G); u,v,ab,c e VV(G) and are distinct.

Proof. Partition the edge set E(G***)in three sets E,,E, and E,, where E, = {uv | u,veV(G)},E, = {st | s,teE(G)}
and E, = {ue| ue V(G),e€ E(G)}.By using the proposition if ue V(G) thend ;+++(u) = 2d;)(w)and if e€ E(G)
then d(G+++) (e)=d((;)(u) + d((;)(v)-

d(g+++)WHd g+ @)

Therefore SK (G** )= yper@G+++)

-y d(G+++)(u)+d(G+++)(v)_L d(G+++)(S)+d(G+++) ®) + d(G+++)(u)+d(G+++)(e)
TLuveEy 2 " LusteEy, 2 euck, 2

_ 2dg(w)+2dg(v) dg(a)+dg(b)+dg(b)+dg(c) 2dg(w)+dg(w)+dg ()
_ZquEx%_FZsteEy £ £ 2 £ £ +ZeuEEZ%

dg(a)+2dg(b)+dg(c) 3dg(w)+dg(v)
ZZSK(G)+ZstEEy % + ZeuEEZ %

Theorem 2.2: Let G be a graph with n vertices and m edges.

B dg(a)+2dg(b)+dg(c)+2(n—4
Then SK(G**7) =Xuver, Mm+Xsiek, e 2 EOD

bce E(G),e =vw € E(G); u,v,w,ab,c € V(G) and are distinct.
Proof. By using the proposition if ue V(G) thend ;++-y(u) = m and if e€ E(G) thend ;++-y(€) =d¢(u)+ds(v)+n-
4.

Therefore SK(G**7)=Yuwer@++)

2
_ d(G++—)(u)+d(G++—)(V) d(6++—)(s)+d(6++—) @® dgt+—W+d g++-(€)
_ZquEx 2 + SteEy 2 ZeuEEZ 2

m+dg()+dg(w)+n—4
2

+ Yeuck, \where s=ab, t =

d(6++—)(u)+d((;++—) )

m+m dg(a)+dg(b)+n—4+dg(b)+dg(c)+n—4

_ m+dg()+dg(w)+n—4
_ZquEx 2 'ZsteEy 2 +ZeuEEz

2

dg(a)+2dg(b)+dg(c)+2(n—4)

_ m+dg()+dg(w)+n—4
_Zuv €E, m+ZstEEy 2 + ZeueEl .

2

Theorem 2.3: Let G be a graph with n vertices and m edges.
Then SK(G+ +) ZSK(G)"'ZsteEy 2m—dg(a)— dc(b) dg(c)—dg(d)+6

cde E(G),e=uveE E(G);uv,ab,cdeV(G)and are distinct.
Proof. By using the proposition if ue V(G) then d;+-+(u) = 2d(u) and if e€ E(G) then d;+-+)(e) =m-d(u)-
ds(V)+3.

Therefore SK(G* ™)=Y pere+—+

+ZeuEEz da(u)_di(v)+m+—3,Where s=ab, t=

d(G+—+) (u)+d(c+_+) )

2
: d(G+—+)(u)+d(G+—+)(V)_L d(g+—+)()+d g+, ® 2d g —+y (W) +d g+ (€)
_ZuveEx 2 " ListeEy, 2 eu€k, 2
2dg(w)+2dg(w) m—dg(a)—dg(b)+3+m—dg(c)—dg(d)+3 2dg(w)+m—-dg(w)—dg(v)+3

:ZquEx 2 +Zst€Ey 2 + ZeuEEZ 2

2m-dg(a)—dg(b)—dg(c)—dg(d)+6 dg(w)—dg( 3
ZZSK(G)_'_ZsteEy m—dg(a)—dg . G(c)—dg(d)+ + ZeuEEZM'
Theorem 2.4: Let G be a graph with n vertices and m edges.
- dg(@)+2dg(b)+dg(c) (n—1)+dg(W+dg(v)
Then SK(G ++) =[(721) — m](n _ 1)+Zst65yu + ZeuEEz W‘
where s=ab, t=hce E(G),e =uv € E(G); u,v,ab,c € V(&) and are distinct.
Proof. By using the proposition If ue V(G) thend ;-++(u) =n-1 andif e€ E(G) thend ;-++,(e) =d (u)+dg (V).

d(g—++)@W+d g+ )

Therefore SK(G ™) =Xupep—++)

2
-y d(6—++)(u)+d(6—++)(17)4_ d(6—++)(s)+d(6—++) ® dg—+++d g—++)(€)
uveE, 2 " ZusteE,, 2 euck, 2

(n— 1)+(7l 1) dg(a)+dg(b)+dg(b)+dg(c)

+ (n—-1)+dgw)+dg ()
Zst 2 + ZeuEEz#

2

:ZquEx

_ dg(a)+2dg(b)+dg(c) (n—1)+dg(u)+dg(v)
=[(5) —ml(n — D+Tgpep, =+ Yeuep, .
2 y 2 2
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Analogous to above we get the following theorems.
Theorem 2.5: Let G be a graph on vertices and m edges. Then

() SK( G777 )= Lweg [(n+m—=1) —dg(w) —dg (V)] + Lstek,
2(n+m—1)— ng(u) dg(w)—dg(w)

(m+m-1)-dg(a)-dg(b)—dg(c)—dg(d) +
2

LoweE, where s = ab,t = cde E(G),e = vw € E(G); uv,w,ab,cd €
V(G) and are dlstmct
i - 2(m+3)—(dg(a)+(b)+dg(c) +dg(d)
(i) SKC 6T )= [()-mll-1) 4 B, S R
ZeuEEZ [n+m—d(;(uz)—d(;(17)+21'Where s=ab, t = cde E(6),

e=uveE(G);uvab,.cd €V(G)and are distinct.
(i) SK(GT)=Xweg [n+m—1—-ds(w) —de(v)]
+ZsteEy 2(n—4)+dg(a)+2dg(b)+dg(c) + ZeueEz 2n+m—2dG(u)-i—zdg(v)+dg(w)—5’where s=ab, t= bce E(G)e

=vw € E(G); u,v,w,a,b,c € V(G) and are distinct.

2(n+m—-1)—dg(a)— dg(b) dg(c)—dg(d) 2m+n—1-dg(w)—dg(w)

2

(iv) SK(G*)=Euwer, M+Lstek, + Yeuek, ,where s = ab, t
=cde E(G),e=vwe E(G);u,v,w,a,b,cde V(G) and are distinct.

Theorem 3.1: Let G be a graph with n vertices and m edges.

Then
SK( G )= Nuer -1 —de) —dg(0)] By, e 20O
Teue, An-1)-3d6W)-de@) |\ hare s = ab, t = bee E(G).e = uv € E(G); u, v, a, b, ¢ € V(G) and are distinct.

Proof. By using proposition if ue V(G) then d(m)(u) = 2(n-1-d;(u)) and if ee E(G) then d(m)(e) =2(n-1)-
dg(u)-dg (V).

Therefore SK(G***)=X g7
d(m) (u)+d(W) )

2

4(grrr) )+ g @ d v, W+ g ()

:ZuveEx 2 +ZstEEy 2 + ZeuEEZ 2

_ 2(n—1-dg(w) +2(n 1-dg(v)) 2(n—1)—dg(a)—dg(b)+2(n—1)—dg(b)—dg(c)

- ZquEx ( £ ) £ + ZstEEy £ £ 2 g g +
2(n—1-dg(w)+[2(n—-1)— da(u) dg)]

ZeueEl 2

4(n—-1)-dg(a)—2dg(b)—dg(c)
=Fwver, [2(n = 1) = dg () = dg )]+ Tgeep, =+ Teuer,

2 _
Theorem 3.2: Let G be a graph on vertices and m edges. Then SK( G**~ )=

6(n—2)—dg(a)—2dg(b)—dg(c) 3C—m)+[3(n— 2) —dg()—dgw)]
Luver, (2C — m)+Xgeer, 6 - G S Y e, (2€-m) G cw)]

wheres=ab,t=bce E(G),e=vw € E(G); u,v,w,a, b, c e V(G) and are dlstlnct
Proof. By using proposition if ue V(G) then d(G++_)(u) "C,- m and if e€ E(G) then digy(e) =3(n-2)-
dg(W)-dg (V).

Therefore SK(GT7)=X,,,c P G

2
S i M i M YO o s B R i i
~LuveEy 2 ' ListeEy, 2 eu€k, 2

4(n—1)-3dg(w)—dg(v)

d ((;‘"T) (uw)+d (G'*'T) )

(3¢- m)+(zc )y BOmDde@- da(b)]+[3(n—2)—da(b)—da(c)] (2C-m)+[3(n-2)-de@)-dgW)]

+ ZeuEEZ 2
(3C—m)+[3(n-2)—dg(v)—dg(w)]

:ZquEx

6 2)—-d 2dg(b)—d
=Zuv€Ex(r21C_m)+2st€Ey (n - G(a)z o) G(C)+Zeu€Ez

2 —
Theorem 3.3: Let G be a graph with n wvertices and m edges. Then SK( G*—+ )=

2[(3)n-5)-m+5]+dg(a)+dg(b)+dg(c)+dg(d)
+ ZstEEy 2 +

2(n-1-dgw)]+(5) (n—5)—m+5+dg(w)+dg (w)
ZeuEEZ[ n-1-de@]+(3) "2 mrTAewTee™ where s = ab, t = cde E(G).e = uv € E(G); u, v, a, b, ¢,d € V(G)

and are distinct.
Proof. By using the proposition if ue V(G) then d g+, (u) = 2(n-1-dg(u)) and if e€ E(G) then d ;+—(e) =

(g)(n-s)-m+5+dc (U)+dg (V).

4(n-1)-d¢w)-d¢()

ZuveEx
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d (G+—_+) (w)+d (G‘*'——‘*') (v)

Therefore SK(G+_+)=ZuveE(F) 5
d(G+_+)(u)+d(G+—_+)(v) d((;‘*'—_+)(s)+d(6+—_+) (3]
2 +ZstEEy 2 + ZeueEz

d(GJrA,Jr) (w)+ d(GJrj) (e)
2

:ZquEx

((3)—5)-m+5+dg(a) +dg (B)]+[(3) (n—5)-m+5+dg () +dg ()]
- ZquEx

2

2[(n-1-dg(W)]+2[n-1-dg ()]

2 + ZsteEy
[2(n-1-dg)]+[(3) —5)-m+5+dg(w)+dc(v)]
2

+ZeueEz

4(n-1)—dg(w)—dg ()

- ZuveEx
[2(n—1-dgw)]+(3 ) (n—5)—m+5-+dg (w) +dg (w)

2[(3)(—5)-m+5]+dg(a)+dg (b)+dg(c)+dg(d)
ZstEEy 2 +

ZeueE,

2
Theorem 3.4: Let G be a graph with n vertices and m edges. ThenSK( G+ )=

4(n—1)—dg(a)—2dg(b)—dg(c) 3(n-1)—dg(w)—dg(v)
ZuveEx(n - 1)+ZsteEy B et 2 £ a + ZeuEEZ = Z = o )

wheres=ab,t=bce E(G),e=uve E(G);u,V,a, b, ceV(G) and are distinct.
Proof. By using the proposition if ue V(G) then d(ﬁ)(u) =n—1 and if e€ E(G) then d(ﬁ) (e) =2(n-1)-

dg(u)-dg (V).

Therefore SK(G™)=Xpepc)
d(m) (u)+d(ﬁ) )

2
4(g=v) S+ G © d =+, W+d =55 ()

:ZuveEx 2 +ZstEEy 2 + ZeuEEZ 2

— m-D+n-1) [2(n-1)—dg(a)- da(b)]+[2(n 1)—dg(b)—dg(0)] (n—-1)+2(n-1)—-dg(w)—-dc(v)
_ZuveExf ZstEEy + ZeuEEZ 2

_ 4(n—-1)—-dg(a)—2dg(b)—d (c) 3(n-1)—-dg(w)—dg ()

_ZuveEx (n - 1)+Zst€E € € € ZeuEEz Z e,

2
Similar to above we get the following theorems.
Theorem 3.5: Let G be a graph with n vertices and m edges. Then

(SK( G ) = Zuve, [3C-n—m+ 1]+ [de(W) + de (V)] + Terek,
2(3c-m—n+1)+2dg(w)+dg(v)+dg(w)

2['2'C—m—n+1]+d(;(a) +dg(b)+dg(c)+dg(d)
2

_l_

Yeuck, 5 \wheres=ab,t=cde E(G),e=vwe E(G); v,w, a, b, c,de V(G) and are
distinct.

.. —_— 2[(2)(n75)7m+5]+d6(a)+d6(b)+d6(c)+d5(d)
MSK(  GF )= Twer,(-1)  + Tger, . +

(n-1)+(3) (n—5)-m+5+dg (0)+dg(v)
2

Yeuck, ,where s = ab,t =cde E(G),e=uve E(G); u, v, a b, cdeV(G)and are

distinct.

— 2[3(n-2)]-dg(a)—2dg(b)—dg(c)
(i) SK( G )= TwerBC+Hde@) —n—m+1+dsM] + Spep, oty
2C+ng(u) n—-m+1+3(n-2)—dg(v)—dg(w)

Yeuck, 2 ,where s = ab, t = bce E(G),e =vw € E(G); v,w, a, b, c € V(G) and
are distinct.
(iv)SK( Gt ) =

2[5C—m— n+1]+dG(a)+dG(b)+dG(c)+dG(d) 2(5C—m)—n+1+dg(v)+dg(w)

2

Yuver,(3C — M) + Xster, + Yeuck, where s = ab, t

=cde E(G),e=vwE E(G); v,w,a,b,c,d e V(G) and are distinct.

Similar to theorems 1.1 to 1.7 and using the analogous technique we have the following for SK;(G) indices:
Theorem 4.1: Let G be a graph with n vertices and m edges. Then:

(i) SKy(GtH)= 4SK1(G++) + Yueer, 2dy(W).

(ii) SK1(G*~ )——+m(n 2D
(iil) SK, (6= @l V2 4 om(n-1).

—1- —1- * — — —3)2
(iv) SKl(G++)=ZuveE(G) [n+m 1- zda(u)]z[n+m 1 2da(v)]+z:ue€E2 [n+m—1 2dGZ(u)] [n+m-3] +m(n21 1) (n+nzl 3) .

[n(n—1)—2m](n—1)>2 m(m—1)*(m+1)2

(V) SKy (GT7)= 5 n

+m(n — D(m + 1)+
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*(M+m n+m-— 2
(Vi) SK.(G—+ =7 m3 +m(n- 2)(M )%
(vii) SK1(677)= m [2d ) (W) d 6y (v )]+ 2m[d () (w) (m + 1)]+
SK;index of transformation graphs G**

Theorem 5.1: Let G be a graph with n vertices and m edges.

d dg(b)]*[dg(b)+d
Then SKy (G*++) =4SKy(G)+ S g, WE e EDCON 57 o do(w) * [dg (W) + d ()],

where s =ab, t = bce E(G),e =uv € E(G); u,v,a,b,c € V(G) and are distinct.

Proof. Partition the edge set E(G***)in three sets E,, E, and E,, where E, = {uv | uveV(G)}E, = {st |
s,t€E(G)} and E; = {ue| ue V(G),e€ E(G)}.By using the proposition if ue V(G) then d g+++,(u) = 2d s (w) and
if e€e E(G) then d(G+++)(e)=d(G)(u) + d((;)(v).

ytm(m —1
m(m—1)(m+1)>2
- .

d(g+++)Wrd g+ @)

Therefore SKy (6" ) =Y yper+++)

_ d(g+++)Wrd g4+ @) d(g+++)()*d gty © dg+++)@Wrd gri+)(e)
_ZquEx 2 + ue€k, 2 ef€eE, 2

— 2dg(w)+2dg(v) [dg(@)+dg(b)]+[dg(b)+dg(c)] 2dg(W)+[dg(W)+de(v)]
_ZquEx %"’ZsteEy € . 2 £ £ +Zeu€E, € GZ €

dg(a)+dg(b)]*[dg(b)+d
=4SK(G)+Tgrep, HE I ULDLIDIGON | 57 i, do W) * [dg () + dg (V).

Theorem 5.2: Let G be a graph with n vertices and m edges.
[dg(a)+dg(b)+n—4]+[dg(b)+dg(c)+n—4
Then SKy(G*+7)= ZquEx 2 ZstEEy gt ] % alniom

ab,t=bce E(G),e=vweE E(G); u,v,w,ab,c € V(G) and are distinct.
Proof. By using the proposition if ue V(G) thend;++-y(u) = m and if e€ E(G) thend ;++-y(€) =d(u)+d¢(v)+n-
4.

Therefore SKy(G** 7 )=Yuverc++)

+ ZueeEz m*[d(;(v)+¢;(;(w)+n—4]lWhere o=

dg ++_)(u)*d(6 ++—)(U)

2
_ d(6++_)(u)*d(a++_)(v) d(G++—)(S)*d(G++—) ® dgt+—@Wrd -y (€)
_ZquEx 2 + SteEy, 2 ZeuEEZ 2
mxm [dg(a)+dg(b)+n—4]+(b)+dg(c)+n—4] mx[dg(v)+dg(w)+n—4]
ZuveEx 2 ZsteEy € £ 2 g + ZueeEl € ZG

[d¢(a)+dg (b)+n—4-] [dg(b)+dg(c)+n—4]

mx[dg(v)+dg(w)+n—4]
ZquEx 2 ZsteEy +ZueEEz £ ZG .

Theorem 5.3: Let G be a graph W|th n vertices and m edges.

Then SK;( G+ )=4SKy(G)+ Nypep, e @-te@n-de@-deD3] | 57 o, de(w) * [m — dg (u) -
dGv+3]where s =ab, t = cd€£(6).e = uv E£(G), uv,ab,cd EV(G) and are distinct.

Proof.By using the proposition if ue V(G) then d ;+-+,(u) = 2d;(u) and if e€ E(G) then d(;+-+)(€) =m-d (u)-
dg(V)+3.

Therefore SKy(G* ) =Y uver@+—+)

2
-y d(c+‘+)(u)*d(c+—+)(”)_l_ d(a+—+)(s)*d(c+—+) @® 2d g+—+)(Wrd c1—+(€)
~LuveEy 2 " 4steEy, 2 eu€k, 2

d(G+—+) (u)*d(c+_+) )

_ 2dg(w)+2dg(v) [m—dg(a)—dg(h)+3]+[m—dg(c)—dg(d)+3] 2dg(w)+[m-dg(w)—dg()+3]
_ZuveEx - 5 ZsteEy 2 + ZeueEl 2

[m—dg(a)- da(b)+3] [m—dg(c)—dg(d)+3]

=4SKy(C)+Xstek, + Leuer, dg(u) * [m — dg (W) — dg(v) + 3].
Theorem 5.4: Let G be a graph WI'[h n vertices and m edges.

Then SK; (G~ ++) =[(2) . (n 1) _LZstEE [dc;(a)+da(b)]2[da(b)+da(6)] + ZeueEz (n—l)*[daz(u)+dc(v)]]

where s = ab, t = bce E(G),e = uv € E(G); u,v,a,b,c € V(&) and are distinct.
Proof. By using the proposition if ue V(G) then d ;—++(u) = n-1 and if e€ E(G) then d;-++)(e) = dg(U)+dg(V).

di.—++y(Wd .— (V)

Therefore SKy(G ™) =Y uvere—++) — 2 —

:Z d(6_++)(u)*d(6_++)(v)_|_ d(6_++)(s)*d(6_++) (t) + d(G_‘H') (u)*d(G_'H')(e)
wveE, 5 FLstek, 2 eu€k, 2

— (n-1D+n-1) [dg(a)+dg(B)]+[dg(b)+dg(c)] (n—1)+[dg(w)+dg(v)]
_ZquEx 2 'ZstEEy £ £ 2 € € +Zeu€E2%
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_ ( 1) dg(a)+dg(b)]+[dg(b)+dg(c) (n—-1)x[dg(u)+dg(v)
[(n) n— +ZstEEy[ c(a)+dg ]Z[ G (0] +ZeuEEZ n [ qu cw ].

Similar to above we get the following theorems:

Theorem 55: Let G be a graph with n vertices and m edges. Then:
[n+m—-2d¢g(u)— 1] [n+m—-2dg (v)—1]

- (n+m—1)—dg(a)—dg(b)]*[(n+m—1)—dg(c)—dg(d)
(HSKs( G )= Luver, + ZstEEy[n =z er% ]Z[" m ¢©-de@] |
ZeueE, [n+m—2dg(u)-1]* [n;m dg(v)—dg(w)— 1] where s = ab, t = cde E(G).e = v € E(G); uv,wab,.cd € V(G)
and are distinct.
i - 1 [m—dg(a)—dg(b)+3]+[m—dg(c)—dg(d)+3
(if) SK( Gt )= (") (" )? + ZstEEy m-dg(a)—dg 2[m c(0)—dg 1
Luee, (n_l)*[m_dGz(u)_dG(vm]'Where s=ab,t= Cde E(G),e=uv e E(G);uvab,cd €V(G)and are distinct.
—+= [n+m-1-2dgw)]+[n+m—-1-2ds(v) +dg(a)+dg(b)—4]+[n+dg(b)+dg(c)—4
(ii)SKy( Gt~ ) = ZuveEx n+m ¢W]x[n+m ACI N ZsteEy [n+dg(a)+dg ]Z[n G c(c ]+
Yeuek, [nm_l_ZdG(u)]*[szG(MdG(W)_ﬂ’Where s=ab, t=bce E(G).e =vwE E(G); u,v,w,a,b,c € V(G) and are
distinct.

2 _ ! — * —_ —_ _

(iv)SKy( Gt )= ZquEme + ZstEEy [(n+m—1)—dg(a) d(;(b)]z[(n+m 1)—dg(c)—dg(d)] N
ZeuEEZm*[m+n—da;v)—da(w)—1]'Where s=ab, t=cde E(G)e =vweE(); u, vw, a b, cdeV(G) and are
distinct.

SK,index of transformation graphs G*»?

Theorem 6.1: Let G be a graph with n vertices and m edges. Then SKl(G+++):ZuveEx(n -1- dG(u)) *
2(n—1-dGv)+stely[2(n—1)—dGa—dCo]+[2n—1—dCh—dGc]2+euElzn—1—dCu+[2(n—1)—dGu—dGv],
wheres=ab,t=hce E(G),e=uvE E(G); u, Vv, a b, ceV(G)and are distinct.

Proof. By using the proposition if ue V(G) then d(m)(u) = 2(n-1-d;(u)) and if e€ E(G) then d(m)(e) =2(n-
1)-dg(u)-dg (V).

Therefore SKy(G*+*)=X,, cp 7
d (W) (u)*d(W) )

(eF5) (@)

2
d(6+++) (s)*d(a+++) ® d(m) (u)*d(m)(e)

:ZquEx 2 +Zst€Ey 2 + ZeueEl 2

_ 2(n—1-dg(w))*2(n—-1-dg(w)) [2(n—1)—dg(a)—dg(b)]*[2(n—1)—dg(b)—dg(c)]

- ZuveEx ( £ )2 £ + ZstEEy € € 2 ‘ ‘ +
2(n—-1-dgW))*[2(n—1)—dg (W) —dg(v)]

ZeuEEz 2

—1)—dg(a)—dg (b)]*[2(n—1)—dg (b)—d
- ZquEx(n —1- dG(u)) % 2(7’1 —1- d(;('l?)) + ZstEEy [2(n—1)—dg(a)—dg (. )]2[2(71 1)—dg (b)—dg(c)] +ZeuEEz(n _
1—deW) * [2(n— 1) — dg (W) — d(W)].
Theorem 6.2: Let G be a graph with n wvertices and m edges. Then SKy( G**t= )

C—m [3(n—-2)—dg(a)—d (b)] [3(n—2)—dg(b)—dg(0)] C—m)[3(n—2)—dg(w)—dg(w)] _
_ZquEx (2 ) +Zst€ y G G G G +Zeu€ Z(Z ) S G G ,Where s =

ab, t = bce E(G) e=vweE E(G); u, Vv, w,a, b ¢ € V(G) and are distinct.
Proof. By using the proposition if ue V(G) then d g+ (u) = "C,- m and if e€e E(G) then dgry(e) =3(n-2)-
dg(W)-dg (V).

Therefore SKl(G++—)—ZweE(G++_)
d (w)*d )
¢H+—
:ZquEx ( ) 2( ) _LZstEEy

d G'*'T) (u) *d(G"'T) (17)

2
d(g-i—T) (s)*d(ﬁi) ® d(G"‘T) (u)*d(G"'T)(e)
2 z:euEEz 2

— 2C-m)(3C-m [3(n-2)—dg(a)—dg(b)]*[3(n—2)—dg(b)—dg(c)] 2C-m)[3(n-2)~dg()—dg(w)]
_ZquEx (2 )2(2 )+2st€ Ey k el € 2 “ £ el +ZeuEEZ (2 ) 2 £ €

Cc— [3( 2)d()d(b)][3( 2)—dg(b)—dg(c)] C—m)[3( Z)d()d()]
ZuveEx(Z m) +Zst€Ey n- ¢\ W—dg n— G c(c +Zeu€Ez(2 m)[3(n— cW)—de¢w

Theorem 6. 3 Let G be a graph with n vertlces and m edges. Then SK,(G*—+)= ZWEE 2[(n—1—dg)] *

[n—1-dCvj+stcEy[n2(n—5)-m+5+d6a+d6h]+[n2(n—5)—m+5+d6c+d6d[2+euckz[2n—1—-dGu+
[r2n—5—-m+5+dGu+dGrvj2where s = ab, t = cd€A£(G).e = uv EA(G), u, V, a, b, c,d €/(¢) and are distinct.
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Proof.By using the proposition if ue V(G) then dg+(U) = 2(n-1-dg(u)) and if e€ E(G) then digr(e) =

(g)(n-s)-m+5+d6 (U)+dg (V).
d(G"'—_"') (u)*d(c*———*—) (v)

Then SKl(G+_+):Zuv€E(F) 5
e M@ E® s e OtE O e g ©
TLuveEy 2 " 4usteEy, 2 eu€k, 2

2[(n—1-dgW)]+2[n—-1-dg )] ((3)@=5)-m+5+dg (@) +dg ()] +[(5) (n—5)-m+5+dg(c) +dg ()]
- ZuveEx 2 + ZstEEy 2

[2(n—1-d)]+([(3) (n—5)—m+5+dg (W) +dg(v)]

+Zeu€Ez 2

(B (n=5)—m+5+dg (@) +dg (B)]*[(2)(n—5)—m+5+d; (c)+d g (d)]
=Xwee, 2[(n =1 = dg@)] * [n =1 = dg(W)]+ Lster, &) 2 &)

[2(n—1—dg W)]+[(5) (1—5)—m+5+d (W) +d; ()]

Zeu €E,

2 I
Theorem 6.4: Let G be a graph with n wvertices and m edges. Then SKi( G=** )

(n-1)* + [2(n-1)—-dg(a)—d, (b)] [2(n-1)—dg(b)—dg(c)] (n—D=[2(n-1)—dg(w)—ds (V)]
_ZquEx 2 Zste Ey £ £ € g +ZeuEEz 2 € € ’

wheres=ab,t=bce E(G),e=uv e E(G) u, Vv, a, b, ceV(q)and are distinct.
Proof. By using the proposition if ue V(G) then d((;—++)(u) =n—1 and if ee E(G) then d((;_ﬁ) (e) =2(n-1)-
dg(u)-dg(v).

dre=+ (")*d( =7\
Then SKl(G_-H—):ZquE(E:?) (G ) - )

2
= d(a—++)(u)*d(a—++)(”)+z d(ﬁ) ($)+d g=7) (©) d =+ (u)*d(ﬁ)(e)
UveEy 2 SteEy, 2 eu€k, 2
- (n—l)*(n—l)LZ . [2(n—1)—dg(a)—dg(b)]x[2(n—1)—dg(b)—dg(c)] + Y ek (n—-1)*[2(n-1)—dg(w)—de(v)]
TLuveEy, 2 " ZusteE,, 2 eu€k, 2
=y (n-1)* +y [2(n-1D)—-dg(a)- da(b)] [2(n—1)—dg(b)—dg(c)] ny (n—D)=[2(n-1)—dg(w)—ds (V)]
TLuveExy T SteEy, euck, 2 .

Similar to above we get the following theorems
Theorem 6.5: Let G be a graph with n vertices and m edges. Then
(i) SKu( G )

[3C+2dg(w)-n—m+1]+[3C+2dg(v)-n—m+1]

- ZuveEx

2
[3¢-m-n+1+dg(a)+dg(b)]+[3C—m—n+1+dg(c)+dg(d)] n

ZstEEy 2
(3¢+2dg(w)—m—n+1)x ('z‘c m-n+1+dg(v)+dg(w)

Yeuck, \where s = ab, t = cde E(G),e = vw € E(G); v,w,
a, b, c,de V(G) and are dlstlnct
(i)SKy( G
_ ( 1)2 z (n—5)—-m+5+dg(a)+dg(b) *[(2)(n—5)—m+5+dg(c)+dg(d)]
- ZquEx L + ZsteEy [(2) ]2 2 +
(n—1)* (n—-5)— +5+d (wW)+dg(v)
Yeuck, noUrl(g)n- ;n A ],Where s=ab,t=cde E(G),e=uve E(G);u, Vv, ab,cdeV(G) and are

distinct.

[3C+2dg(@)—n—m+1]*[3C+2dg(v)—n—m+1] [3(n—2)—dg(a)—dg(b)]*[3(n—2)—dg(b)—dg(c)]

(ii))SKi( 6™ )= Tuver, > + Ystek, 5 +
Yeuck, [gc+2dc(u)_n_m+1]23("_2)_'1“(")_'1‘;(“')],where s = ab, t = bc€ E(G),e = W€ E(G); V,w, a, b, c€ V(G)
and are distinct.

(iv)SKy( Gt )= Yuvek, e m) + Lster, [zc_m_m”da(a)+dG(b)];[gc_m_nHerG(CHdG(d)] +
Yeuck, ('Zlc_m)*[rzlc_m_llzﬂma(v)m“(w)],Where 5= ab, t = cde E(G),e = vwW € E(G); v,w,a,b,c,d € V(G) and are
distinct.

IV. CONCLUSION
The complement of G is denoted by G.If G has n vertices and m edges then the number of vertices of G*are
n+m. On the basis of point vertex and line vertex of generalized transformation graphs and their complements
the SK index and SK; index forG*, G*¥,G*%,G*¥2generalized transformation graphs are studied.
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