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1. Introduction

We consider finite, connected and undirected graph. We consider graph G having set of vertices V(G) and set of edges E(G). An
excellence reference on this subject is the survey by J. A. Gallian [4]. Skolem difference mean labeling was introduced by K.
Murugan and A. Subramanian in [6]. Selvi, Ramya and Jeyanthi [7] define an extra Skolem difference mean labeling of graphs. We
refer Gross and Yellen [5], for all kinds of definitions and notations.

Definition: Let ¢ = (V(G), E(G)) be a graph with p vertices and g edges. An injective mapping f:V — {1,2,3,...,p + q} is called
a Skolem difference mean labeling if which includes an bijective edge labeling f*:E — {1,2,3,...,q} defined by f*(e = uv) =
If(u)%’c(v)l if |f(w)— f()| is even otherwise M if [f(w) — f()| is odd and the graph is called a Skolem difference

mean graph .[1]

Definition: - Let graph G = (V(G), E(G)) attains a Skolem difference mean labeling with p vertices and g edges is said to be an
extra Skolem difference mean labeling of graph G if all the labels of the vertices are odd. The graph which attains an extra
Skolem difference mean labeling is called an extra Skolem difference mean graph.[2]

SOME EXISTING RESULTS:

e Thegraph T <Ky, :Kyp,: ... Kin, > isan extra Skolem difference mean graph.[7]

e Pathis an extra Skolem difference mean graph. [7]

. The graph T < K : K15t ... K1 > is an extra Skolem difference mean graph[7].

e ThegraphT < Kin, o Kin,o .. Kin, , Kin, > isan extra Skolem difference mean graph.[7]
e T, —treeis an extra Skolem difference mean graph. [2]

. < T6K,, > is an extra Skolem difference mean graph. [2]

e  The Caterpillar graph is an extra Skolem difference mean graph. [2]

e  The graph S, , is an extra Skolem difference mean graph.[2]
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e  Staris an extra Skolem difference mean graph. [3]

e B(m,n) is an extra Skolem difference mean graph. [3]

e  B(m,n,k) is an extra Skolem difference mean graph. [3]

e  Coconut tree CT(m,n) is an extra Skolem difference mean graph.[3]
e  F —tree FP, is an extra Skolem difference mean graph.[3]

. Y —tree is an extra Skolem difference mean graph.[3]

Definition: The Comb P, ® K; is the graph obtained from a path B, by attaching a pendant edge to each vertex of the path..[1]

Definition: The graph obtained from a path B, by attaching exactly two pendant edges to each internal vertex of the path is
called the Twig graph.[11]

Definition: The H graph of path B, is obtained from two copies of B, with vertices uy,uy, ..., u, & v, vy, ..., v, by joining the

vertices un+1 & vn+1 by an edge if n is odd and the vertices un , & vn if n is even.[10]
2 2 2 2

Definition: K, * K, ,, is the graph obtained from K; , by attaching root of a star K; , at each pendant vertex of K; ,.
Definition: K, 3 * K, ,, is the graph obtained from K; 5 by attaching root of a star K; ,, at each pendant vertex of K; 5.[1]

Definition: The corona G; © G, of two graphs G, & G, is defined as the graph G obtained by taking one copy of G; (which has
p, Vertices) and p, copies of G, and joining the i*" vertex of G, to every vertices in the i*" copy of G,.[10]

Definition: m —Joins of H graph is a graph where each of H graph denoted by H,, by an edge e; with H graph denoted by H,,,
. H graph denoted by H,, by an edge e, with H graph denoted by H,, and so on with H graph denoted by H, _ by an edge
em—1 With H graph denoted by H,,  such that ny = n, = n,,.[9]

Definition: Let G be a graph. A graph obtained from G by replacing each edge e; by a H graph in such a way that the ends of ¢;
are merged with a pendant vertex in P, and pendant vertex in P’, is called H super subdivision of G is denoted by HSS(G),
where the H graph is a tree on 6 vertices in which exactly two vertices of degree 3.[8]

2. Main Results
Theorem 2.1.1 The Comb P, © K; graph is an extra Skolem difference mean graph.

Proof: Let G = B,® K; with V(G) = {uy, vy : 1 <k <n}and
E(G) = {(ug ugs1): 1 <k <n—1JU{(u, vp):1 <k <n}.
~ V()| =2n&|E(G)| =2n— 1.

Define f:V(G) —» {1,2,3, ...,.4n — 1},

f(ug_y) = 4n +3 — 4k 1<k<[]
flug) = 4k —1 1<k< |y
floaen) = k=3 1<k<l
fy) = 4n+1—4k 1<k<|y

We define edge function f*:E(G) - {1,2,3...,2n — 1} as follows.
frQuugs1) = 2n — 2k 1<k <n-1
fr(ugve) =2n+1 -2k 1<k<n
Which is bijective function. Hence Comb B, ® K; graph is an extra Skolem difference mean graph.

lllustration: An extra Skolem difference mean labeling of P; O Kjis shown in Figure-1.
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Figure-1 P5 O K,
Theorem 2.1.2 Twig obtained from path TW(B,) is an extra Skolem difference mean graph vn > 3.

Proof: Let G =TW(R,)
V(G) ={ug :1<k<n}U{ve,we:1<k <n-—2}

EG) = {(up ugs )i 1 <k <n— BU{(upy1 v): 1 Sk <n— 2JU{(ugpy wi): 1 <k <n—2}
So, V()| =3n—-4 &|E(G)| =3n-5.

Define f:V(G) - {1,2,3,...,6n — 9},

Case:1 n is even

fugr—1) =2k -1 l<sks>

fug) = 6n—7-2k 1<ks<Z

f(Wn-gk-1) =5n—7—-2k 1<k<
fp_ak) =n—1+2k 1<k<

f(waeo1) =2n—3+2k 1<k<™==

flwy) =4n—5—2k 1Sk£”7'2
Case:2 n is odd
flugg-1) =2k -1 1SkSnT+1
fug,) = 6n—7 — 2k 1Sks"7‘1
f(Wp_a) =5n—6 — 2k 1Sk$"7_1
f(Vn_zk-1) =n+2k 1SkSnT_3
fWae) =2n—3+2k 1<k<™—
n-3

f(wy) =4n—5—2k 1<k<

For both cases we define following edge function, f*: E(G) - {1,2,3,...,3n — 5} as follows.

f*lugugs) =3n—4—k 1<k<n-1
f*uggvg) =n—1-k 1<k<n-2
f*ugseawy) =2n—-3 —k 1<k<n-2

Which is bijective function. So, TW (B,) is an extra Skolem difference Mean graph.

lllustration: An extra Skolem difference Mean labeling of TW (Ps) Figure-2.
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Figure-2 TW(Ps3)

Theorem 2.1.3 H —graph of a path P, is an extra Skolem difference mean graph .

Proof: Let G be a H graph of path B,. B, be the path uy,u,, ..., u,.we can obtain H —graph by considering two copies of B,.
Hence we have V(G) = {uy, v, : 1 < k <n}and

E(G) = {(ug ugs1): 1 <k <n—1JU{(vgpvps1): 1 <k <n-— 1}U{(un_nvn_n):n is odd} OR

E(G) = {(ug ugs1): 1 <k <n—1JU{(vxvg41): 1<k <n-— 1}U{(ug+1vg) :n is even}.
“ V()| =2n & |E(G)| = 2n — 1.

Define f:V(G) —» {1,2,3, ...,4n — 1},

Case:1 If n is odd

fluge—q) =2k -1 1Sksn7+1
flug)=4n+1-2k  1<k<™=
f(wap_1) =3n+2-2k 1Sks%
fa) =n+2k 1Sks"7_1
Case:2 Ifnis even
fuge-1) =2k -1 1Sks§
flug) =4n+1-2k 1<ks<?
f(a-1) =n—1+2k 1Sk5§
f(vy) =3n+1-2k 15kg§

we define following edge function f*: E(G) - {1,2,3 ...,2n — 1} as follows.
f*lugugs) =2n—k 1<k <n-1

frugv) =n—k 1<k<n

f* (un_nvn_u) =n,nis odd

2 2
f* (u§+1vf) =n,niseven
Which is bijective function.

Hence H —graph of a path B, graph is an extra Skolem difference mean graph.

lllustration: An extra Skolem difference mean labeling of H graph of a path P Figure-3.
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Figure-3 H graph of a path P

Theorem 2.1.4 The graph K; , * K; ,, is an extra Skolem difference mean graph for all n = 2.

Proof: Let G = K;, * Ky, with V(G) = {u,v,w,uy, v, : 1 <k <n}

and E(G) = {uw,wv,uuy,vv, : 1 < k < n}.
Hence [V(G)| =2n+3 and |[E(G)| =2n+2

Define f:V(G) - {1,2,3,.. ,4n+ 5} by

fw=1
f)=3
fw)=2n+5

flug) =2n+5+ 2k 1<k<n

f(ve) =3+ 2k 1<k<n

We define following edge function f*:E(G) - {1,2,3,...,2n + 2} as follows.

ffluw) =n+2+k 1<k<n
frvve) =k 1<k<n
f*wv) =n+1
f*luw) =n+2

Thus the induced edge labels are distinct from 1,2,3, ...,2n + 2. Hence the graph K, * K; , is an extra Skolem difference mean

graph.

lllustration: An extra Skolem difference mean labeling of K, * Kj 5 is shown in Figure-4.
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Figure'4 Kl'z * K1'5
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Theorem 2.1.5 The graph K 3 * K; ,, is an extra Skolem difference mean graph for all n > 2.
Proof: Let G = K; 3 * K, with V(G) = {x,u, v, w,uy, v, wy : 1 < k < n}

and E(G) = {ux, xv, xw, uuy, vv, wwy : 1 < k <n}.

Hence |[V(G)| =3n+4 and |E(G)| =3n+3

Define f:V(G) - {1,2,3,... ,6n+7} by

fw=1
fw)=3
fw)=2n+5
f)=4n+7

fw)=6n+9-2k 1<k<n

fw)=4n+7-2k 1<k<n

fw) =2n+5-2k 1<k<n
We define following edge function f*:E(G) - {1,2,3,..,3n+ 3} by

fruy) =3n—-k+4  1<k<n

frwv) =2n—k+2 1<k<n

frww) =k 1<k<n

frux) =2n+3

fr(xv) =2n+2

frw) =n+1

Thus, the induced edge labels are distinct from 1,2,3, ..., 3n + 3. Hence the graph K3 * K; ,, is an extra Skolem difference mean
graph.

lllustration: An extra Skolem difference mean labeling of K 3 * K; ¢ is shown in Figure-5.

43

Figure's K1,3 * K1,6
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Theorem 2.1.6 m-Join of H,, is an extra Skolem difference mean graph.

Proof: Let G = m-Join of H,
V(G) ={ug, v : 1<k <njU{u'y, v'p: 1<k <n}U..U{u™, v 1<k <n}

EG) ={weups:1 <k <n—-U{L v i1 <k<n-1U. uumy:1<k<n—-1U{nv1<k<n-
BUW v s 1<k <n—13U... v™v™: 1<k <n— 13U {vu' JU{p w1} ... U™ L u™ 3

n n ’n ’n My My f i .

U{uzﬂvz}u{u LI ;}U U{u L E} if n is even

EG) ={weups:1 <k <n—-1U{u v i1 <k<n-1U.. uumy:1<k<n—1U{nv:1<k<n-
BUW v s 1<k <n—13U.. v™v™i 1<k <n— 13U {vu' JU{p w1} ... U™ Lu™ 3

u {un_ﬂvn_ﬂ} u {u’n_ﬂv’n_ﬂ } u..u {umn_uvmn_ﬂ } if nis odd.

2 2 2 2
S0,|V(G)| =2mn + 2n & |E(G)| = 2mn + 2n — 1.
Define f:V(G)UE(G) - {1,2,3, ..., Amn + 4n — 1} as follows.

Case:1 n is even.

f(uze—1) =2k -1 1Sk$§
flug) = 4mn +4n+1 -2k 1<ks<?
f-1) =n—1+2k l1<ks<?
f(vy) = 4mn+3n+1-2k 1sks§
fWokq) =2n—1+2k 1Sk£§
fu'y) = 4mn+2n + 1 — 2k 1<ks<?
fW'ak-1) =3n—1+2k 1<ks<?
f'y) =4mn+n+1-2k 1<ks<?
fU' o) =4n—1+2k 13;{5%
fu' ) =4mn+1-2k 15k£%
f@" 1) =5n— 142k 1<k<?
f" ) =4mn—n+1-2k 1<ks<?
fuMgp_1) = 2mn—1+ 2k 1<sks<?
fWmyy) =2mn+4n+1-2k 1sks§
fFW™yp_) =2mn+n—1+2k 1Sk£2
fW™y) =2mn+3n+1-2k 1<ks<?
Case:2 n is odd.

fupe—) = 2k — 1 1<k<™=
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fluy) =4mn+4n+1 -2k 1Sk§"7_1
f(Wak—1) = 4mn+3n+2 -2k 1<k<™
f(va) =n+ 2k 1SkSnT_1
f@'—y) =2n—1+2k 1<k<™
f'y) =4mn+2n+1-2k 1SkSnT_1
fW'goq) =4mn+n+2—2k 1Sk$n7“
f'2) = 3n+ 2k 1<k<™=
fW 1) =4n—1+ 2k 1SkSnT+1
F@' ) = 4mn+1—2k 1Sks"7‘1
fW' k1) =4mn—n+2 -2k 1Sk$n7+1
f(v" %) = 5n+ 2k 1<k<™=
.f(umz:<-1)=2mn—1+2k 1SkSnT+1
Fumy) = 2mn + 4n+ 1 — 2k 1<k<™=
fw™y_1) =2mn+3n+2 -2k 15kS"T+1
f(Ww™,) = 2mn+n+ 2k 1<k<™t

For this we define following edge function, f*: E(G) - {1,2,3,...2mn + 2n — 1} by

f(urugsr) =2mn+2n—k 1<k<n-1

f* (un_+117n_+1) =2mn+n,nodd

z 2
fr (u§+1”§) =2mn+n,n even

f*(oevps) =2mn+n—k 1<k<n-1
fr(vqu'y) = 2mn

fru' gt xer) =2mn—k 1<k<n-1

fr (u’n_ﬂvln_ﬂ) =2mn—n,nodd

2 2
fr (u'g_HU'g) =2mn —n,n even
2 2
W) =2mn—n—k 1<k<n-1

f*w'pu'y) =2mn—2n
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frm™ ™) =2n
frwm™au) =2n—k

f* (umn_ﬂvmn_u) =n,n odd

2 2

* m m —
f (u §+1” ;)—n,neven

O™ ™) =n—k

1<k<n-1

1<k<n-1

Thus the induced edge labels are distinct from 1,2,3,...,2mn + 2n — 1. Hence the graph m- Join of H, is an extra Skolem

difference mean graph.

lllustration: An extra Skolem difference mean labeling of 2-Join of H, graph is shown in Figure-6.

1Q @5
23 19
47@ 43
20 16
22 18
3 Q7
21 17,

45@ 41

15
039
14

11
13
G37

Figure-6 2-Join of H,

Theorem 2.1.7 P, © K;,, is an extra Skolem difference Mean graph

Proof: Llet G= P, O Kim

V() ={upu' i, "k, ., u™ 1<k<n}

EG) = {(ug ups1):1 <k <n—1JU{(up u'1): 1 <k <njU{(up u"):1 <k <njU..U{(up u™y): 1 <k <n}

So, V(@) =n+nm &|EG)|=n+nm-—1.
Define f:V(G) — {1,2,3,...,2n + 2nm — 1}.

flugp_) =2n+2nm+2m+1—-02m+ 2)k
Fluge) = @ +2mk — 1
fWo 1) =2+2mk—-(2m+1)
f@W o) =2n+2nm+2m—1—- (Cm+ 2k
f@'2k-1) = 2 +2mk — (2m — 1)

f@W' ) =2n+2nm+2m—-3—-2m+2)k

fWmag-1) = (2+2m)k -3

1<k<[f

2
1<k<|f

1<k<[f

2

1sks[§]

1<k<[f

Q@13
11

@21

27

Q23

@25
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Fu™y) = 2n+2nm + 1 — 2m + 2)k 1<k<|f

For this we define following edge function, f*: E(G) - {1,2,3,..n + nm — 1} by
f*ugugs) =n+nm— (1 +m)k 1<k<n-1

ffyu'y) =n+nm+m—(1+mk 1<k<n

ffyu"y) =n+nm+m—-1-A1+m)k 1<k<n

frfyu™) =n+nm+1-1A+m)k 1<k<n

Thus the induced edge labels are distinct from 1,2,3,...,n + nm — 1. Hence the graph P, © K; ,,, is an extra Skolem difference
mean graph.

lllustration: An extra Skolem difference mean labeling of P, © K; 3 is shown in Figure-7.

AN

11 13 21

Figure-7 P, O K43
Theorem 2.1.8 The H — super subdivision of a path HSS(P,) is an extra Skolem difference mean graph.

Proof: Let G = HSS(B,)
V(6) = {ux ’ul(c1(3<+1) 'uglt)n)k ’ul(c(3c+1) 'uglzc)ﬂ)k 1<k =n-1U{u,}
E(6) = { Uk ep1) » Ui Yichsn) ke Wirnyt + e Worn st Loy 1 Sk <n—13
S0,|V(G)|=5n—4&|E(G)| =5n—>5.
Define f:V(G)UE(G) - {1,2,3, ...,10n — 9} as follows.
Case:1 n is even.
Fugp_y) = 10k — 9 1<k<[f

Flugi) = 10n — 3 — 10k 1<ks<|3

f(ugl)(—l)(Zk)) =10n+1—- 10k 1<k< EJ

f (“g&zk_l)) =10k -5 1<k< EJ
f(ug}c)(mcﬂ)) =10k -3 l<k< lnT_lJ
f (ugit+1)(2k)) =10n—7 - 10k 1<k< lnT_lJ

Page | 35



Extra Skolem Difference Mean Labeling of Various Graphs

f (ug;c—l)Zk) =10k -7 1<k< EJ
f (ugi)@k—l)) =10n—1—-10k 1<k< EJ
f(“g:)mm) =10k -1 1<k< l”T‘l
f (ugi)(2k+1)) =10n—5- 10k 1<k< lnT_lJ

For this we define following edge function, f*: E(G) - {1,2,3,...5n — 5} as follows.

£ (s ) = 5n.— 5k 1<k<n-1
I& uk+1u(k+1)k) = 5n—4— 5k 1<k<n-2

*

1) (1)
Upeer Uk 41k ) = O — 2 = 5k 1<k=sn-1

(€] (2)
Uk (k+1) Y (k+1)

*

=5n—1-5k 1<k<n-1

(
£
£ (
(u

€8] () _
(k+1)ku(k+1)k) =5n-3-5k 1<k<n-1

f*
@ —

f (u"”n(n 1)) =1

Thus the induced edge labels are distinct from 1,2,3, ...,5n — 5.

Hence the graph HSS(B,) is an extra Skolem difference mean graph.

lllustration: An extra Skolem difference mean labeling of HSS(P,) is shown in Figure-8.

27 1
@ @17
15 11 10 6 5 1
.31 5 7 23 21 &5
13 8 3
14 12 9 7 4 2
@3 @2° @25 @9 @13 @19

Figure-8 HSS(P,)
Theorem 2.1.9 H © mK; —graph of a path B, is a Difference perfect square cordial graph.

Proof: Let G = HOmK; graph of a path P,.

V(G) = {uy , Vg ,ugi, vk 1<k <n,1<i<mj},

EG) ={wupsr 1<k <n— U1 <k<n—-1U{uu,:1<k<n,1<i<miUyv;1<k<n,1<i<
m}U{un+1vn+1.n Odd} OR

E(G) = {ukuk+1 1<k<n—-1}U{mvl<k<n—-0Uwu,:1<k<n1<i<miU{vnv,:1<k<n,1<i<
m}U{un, vn:n even}
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So, [V(G)| =2n+2nm & |E(G)| =2n+2nm — 1.
Define a function f:V(G) - {1,2,3, ...,.4n + 4nm — 1} as,
Case 1:nis even.

f(ugp_) =4n+4nm+2m+1—- (2 +2m)k

flug) =2 +2mk—1

fuek-n1) = 2 +2m)k —2m+1)
fu@k-12) = 2 +2m)k — (2m - 1)
fu@k-13) = 2 +2m)k — (2m — 3)

IA
IN

T = Y
ININ A
o ox o=
ININ A
NSN3V ISy |33

IN
IN

IA

L
IA

= o= =
IN IA

NSNSV SN

f@r-1ym = (2 +2m)k -3

flugr =4n+4nm+2m—1- (2 +2m)k
f(u@ryz) = 4n+4nm+2m -3 — (2 +2m)k
furs) =4n+4nm+2m—5— (2 +2m)k

IA
IN

IA
IA

fUrym) =4n+4nm +1- (2 +2m)k 1Sk$§
fWa—r) =3n+3nm+2m+1— (2 +2mk 1<ks<Z
f(way) =n+nm—-1+(2+2m)k 1Sk§;
f(Wak-11) =n+nm—1-2m+ (2 +2m)k 1sks§
f(Wak-12) =n+nm+1-2m+ (2 +2m)k 1sks§
f(Wak-13) =n+nm+3—-2m+ (2+2mk 1sks§
f(Wek-1ym) =n+nm -3+ (2 +2m)k 1Sk£§
f(Wair = 3n+3nm +2m —1— (2 + 2m)k 1<sks<?
f(Vary2 = 3n + 3nm +2m — 3 — (2 + 2m)k 1<sks<?
f(Wars =3n+3nm+2m—5-(2+2m)k 1sks§
f(Varom = 3n+3nm +1— (2 + 2m)k 1<ks<?
Case 2 : n is odd.

f(ug—q) =4n+4nm+2m+1—- (2 + 2m)k 1Sk5%
Fluz) = 2 +2mk — 1 1<k<™=
fuar-n1) = @ +2m)k — (2m + 1) 1<k<™=
f(Uar-n2) = 2 +2m)k — (2m — 1) 1<k<™=
fUu@r-1)3) = 2 +2m)k — 2m — 3) 1<k<™>
fuar—nym = 2 +2m)k — 3 1<k<™>
f(u@ior = 4n + 4nm + 2m — 1 — (2 + 2m)k 1<k<™
fuiry) = 4n+4nm+2m—3 - (2 +2m)k 1Sk£n7_1
fugrs) =4n+4nm+2m—5— (2 +2m)k ISkSnT_l
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fUiym) = 4n+ 4nm+ 1 — (2 + 2m)k 1sks”7_1
f(vap—y) =n+nm—-—m—2+ (24 2m)k ISkSnTH
fvy) =3n+3nm+m— (2+2m)k 1Sk$nT_1
f(Wek-11) =3n+3nm+3m— (2+2m)k 1<k SnTH
f(Wak-12) =3n+3nm+3m—-2—-2+2mk 1<k S“T“
f(Vak-1y3) = 3n + 3nm + 3m — 4 — (2 + 2m)k 1<k<™=
f(Wak-1ym) =3n+3nm+m+2— (2+2m)k 1<k<™
fwawr =n—m+nm+ (2+2m)k 13](5“7_1
farz =n—m+nm+2+ (2 +2m)k ISkSnT_l
fars =n—m+nm+4+ (2 +2m)k 1SkSnT_1
fem =n—m+nm+2m—2+ (2 +2mk 1Sk§nT_1
For this we define following edge function, f*: E(G) — {1,2,3,...2n + 2mn — 1} by
f*(ugugsq) = 2n+ 2nm — (m + Dk 1<k<n-1
fr(upugr) =2n+2nm+m— (m+ 1k 1<k<n
f*uugy) =2n+2nm+m—1—(m+ Dk 1<k<n
fupugs) =2n+2nm+m—-2-(m+ Dk 1<k<n
f*uugm) =2n+2nm+1—-(m+ Dk 1<k<n

fr (u§+1v§) =n+nm,n even
2 2

fr (un_ﬂvn_ﬂ) =n+nm,nodd

2 2

fT(gvpy) =n+nm—(m+ Dk 1<k<n-1
f*ove) =n+nm+m—(m+ Dk 1<k<n
f*evg) =n+nm+m—1—-(m+ Dk 1<k<n
ffogviz) =n+nm+m—-2—-(m+ Dk 1<k<n
f*opvem) =n+nm+1—-(m+ Dk 1<k<n

Thus the induced edge labels are distinct from 1,2,3, ...,2n + 2nm — 1.
Hence the graph H © mK; graph of a path B, is an extra Skolem difference mean graph.

lllustration: An extra Skolem difference mean labeling of H ©® 2K; graph of a path Ps is shown in Figure-9.
Page | 38



JMSS 2(1):26-39

45

43

39

37

Figure-9 H © 2K, graph of a path P

3. Conclusion

In this paper we obtain an extra Skolem difference mean labeling for Comb graph, Twig of a path B,, H graph of a path B,
Ky, * Ky, graph, Ky 3 *K;, graph, m — Join of H,, P, © Ky, graph , HSS(P,) graph, H © mK; —graph of a path P, .We can
discuss more similar results for various graphs.
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