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Graphs in this chapter are simple. Terms here are used in the

sense of Harary. The SML was focused as assignment of label to the
vertices x € V with distinct elements f(x) froml, 2, . .., p in such a
way that when the edge e = uv islabeled with Miff(a) + f(B) is

fla)+ F(p)+1

even and . if fla) + f(B) is odd then the resulting edges get

distinct labels from the set {2, 3, ..., p}. In [2], we proved that if
n1<np<ng, the three stark; ,,, U K, ,,, U Kj ,,is @ SMGif |nz — n3[ =4 +
ny forny, na, n3 are positive integers;also,n;<n,<ng, the three stark,, U
K,, U Kn3is not aSMG if |n, — ng| > 4 + ny for ny, ny, N3 are positive
integers.; the graph K ,,, U Ky, UKy, UK, isa SMGif |np —ns| =

4+n,forni=2,3,4,...;,n,=234,...;n3=2n; +n, +4and
n1<np<ng; the graphk; ,, U Ky, U K;,, UK, is nota SMG if |n, -
ng|>4+ny,forn; =23 4,...;,n,=234,...;n3=2n; +n, +5and

n1<np<ng; the four star Ky ; UKy ; UKy, UKy, is a SMGif |ny — g
=7 forn, = 1,2,3,. . .; n3 = ny + 7 and 1<n,<n3; and the four star
Ki1 UK 1 UKy ,, UK ,, isnotaSMGif [n;—ng|>7 fornp, =1,2,3, .
. ., h3=np, + 8 andl <n,<ns. In [3], the condition for a graph to be
skolem mean is thatp >q + 1.

Definition: Graph

A graph G = (V(G), E(G)), consists of two finite sets, V(G), the vertex
set of the graph, often denoted by just V, which is non-empty sets of
elementscalled vertices, E(G), the edges set of the graph, often
denoted by just E, which is possibly an empty set of element called
edges.
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A graph G with five vertices and seven edges.
V(G) = {Vll V21 V31 V4| V51}
E(G) ={e1,e2,€3,€4,€5,€5,€7}

Definition: Empty Graph
An empty graph is graph with no edges.
L 2 .
In the graph empty graph with two vertices.

Definition

A graph G = (V, E) with p vertices and g edges
is said to be a SMG if there exists a function f from
the vertex set of Gto {1, 2, . .., p} such that the
induced map f* fromthe edge setof Gto {2, 3, . ..,
p} defined by
P(e=ap)= | LDt o) + ) is even

f+7(B)+1

; if fla) +f(B) is odd,

the resulting edges get distinct labels from the set {2,
3 ...,p}

Some Resufts on Skolem Mean Graphs

In this chapter, we prove that the three stars
K1,t U K1p u K1l,q is a skolem mean graph if and
only if | p—q | <4 + £ where £ = 1,2,3,.... And the
four stars K1, U K1, U K1,p U K1,q is a skolem
mean graph if and only if | p—q | < 4 + 20 where { =
2,3,4... . Also, we prove that the five stas K1,8 U
k1,6 U k1,6 U kl,pu k1,qis a skolem mean graph if
and only if | p—q | < 4 + 30 where £ =2,3/4,... .
Finally we give the conjecture that the t stars t (k1,{ )
w kl,p U kl,qis askolem mean graph if and only if |
p—q <4+ tl wheret=1,2,3,4....

Theorem
K1,t U K1,pu K1,q is a skolem mean graph if |
p—q |<4+0 where £=1,2,3,.....
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PROOF : Consider the graph K1, U Klp U
Kl,gq=KI,L UKL, (£, e+1,0+2,0+3,...) UKL,
(20 +4,20+5,20+6,...) wherep=120, L +1, £ +2, L
+3, .., q=20+4,20 +5,20+6,...and L=1,2, 3, ...
.K1,t u KlpuKlg=KIL,L UKI, £ +t-1 U KI,2¢
+t+3where (=1,2,3,..andt=1,2,3,.....
Casel: Let { =t=m.

Consider the graph K1, U K1,p u K1, = K1,m
U K1, 2m-1u K1, 3m+3. let {u},

{ul<i<m}, {v} {vjil<j<2m-1}and {
w}, { wk:1 <k <3m + 3 } be the vertices of KI,m,
K1,2m — 1 and K1,3m + 3 respectively. Then K1,m
U K1,2m-1 v K1,3m + 3 has 6m + 5 vertices and
6m + 2 edges.

Define f: V (K1,m U K1,2m-1 u K1,3m+3) —»
{1, 23, .., 6m+5} by f(w)=6m + 4, f(wk) =2k,
1<k<3m+land f(w3m+2)=6m+ 3, f( w3m+3
y=6m+ 5 f(v)=3,f(vj)=2m+2j+3,1<j<
2m—-land f(u)=1,f(ui)=m+2i-1,1<i<m.
The edge label of wwk is 3m +k + 2, 1 <k <3m +
1,6m + 4 and 6m + 5. The edge label of vvjis m+ j

m+ 2i
+3,1 <j<2m-1and the edge label of uuiis 2
1<i<m.

Hence the induced edge labels are 6m+2 distinct
edges.

The Skolem mean labeling of K1, m u K1,
2m-1 U K1, 3m+3 are illustrated in Fig.2.0, Fig.2.1
and Fig.2.2 respectively.

Consider the graph G = K1,4 U K1,7 u K1,15
where m = 4.

Then|v|=p=29and| E|=q = 26.

http://mwww.shanlaxjourmnals.com
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Therefore, all the edge labels are distinct in the
graph.

Therefore, the graph G =K 4u Ky 70 Ky 15105 a
skolem mean graph.

Hence the graph K; mu Ki omav Ky, smes 1S @
skolem mean graph.

Case2:let { =t = mtl1.

Consider the graph K; o Ky p U Ky g= Ky mr U
Ki2mii UKy ames. let {u}, {uipl<i<sm+1}, {v },{
Viil<j<2m+1 }and {w}, {wx: 1<k <3m+6 } be
the wvertices of Kima , Kioma and Kizmes
respectively. Then K; maU Ki 2mer U Ky 3mes Nas 6m
+ 11 vertices and 6m +8 edges.

Definef: V( Ky ma U Kiomiw Kisms) = {1, 2,
3, ..,6m+11}byf(w)=6m+10, f(wy)=2k 1<
k < 3m + 4 and f{ wams ) = 6m + 9, f(Wamg) =
6m+11 f(v) =3, f(v;)=2m+2j+ 5, 1 <j<2m +1
and f(u)=1,f(uj)=m+2i -1,1 <i<m+1. The
edge label of wwy is 3m +k +5,1 < k < 3m+4, 6m +
10 and 6m + 11. The edge label of vvjis m+ j+4, 1 <

http:/mww.shanlaxjounals.com

j<2m+ 1 and the edge label of uu; is m+2i ,1<i<
2

m+ 1.

Hence the induced edge labels are 6m + 8
distinct edges.

The Skolem mean labeling of K mi1v Ky omav
K1, sm+6 are illustrated in Fig.2.3, Fig.2.4 and Fig.2.5
respectively.

Consider the graph G = K; 5U Kj g Ky 13 Where
m=4.

Then|V|=p=35and | E|=q = 32.

Therefore, al{ the edge labels are distinct in the
graph.
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Therefore, the graph G = K;5u Kigu Kiagis a
skolem mean graph.

Hence the graph KiymiU KiomnU Kismes IS @
skolem mean graph.

Case3:letf=t=m+2.

Consider the graph K; ¢u Ky p U Kyg = Ky, mo U
K1'2m+3U K1'3m+9.|€‘t {U}, { Uipl<i<m+?2 LV },
{viil<j<2m+3}and {w}, { wix 1 £k<3m+9
} be the vertices of Kimo, Ki 2ms and K, ameo
respectively. Then Ki moU Ki oms U Ki 3meg has
6m+17 vertices and 6m + 14 edges.

Define f: V ( Kly m2 Y Kl, ome3 Y K113m+9) — {l,
2,3, ...,6m+17}byf (w) =6m +16, f(wy) =2k, 1<
k<3m+ 7 and f( wamg) = 6m+ 15f (W3meg ) = 6m
+17.f(v)=3,f(vj))=2m+2j+7, 1<j<2m+ 3
andf(u)=1f(uj)=m+2i—-1,1<i<m+2.The
edge label of wwy is 3m+k +8,1<k<3m+ 7, 6m
+16 and 6m + 17. The edge label of wvjis m+j + 5,

1<j<2m+ 3 and the edge label of uy; is M+2i 1
2

<i<m+2.

Hence the induced edge labels are 6m + 14
distinct edges.

The Skolem mean labeling of Kj mou Kiomegw
Kismeo are illustrated in Fig.3.6, Fig.3.7 and Fig.3.8
respectively.

Consider the graph G = Kjgu Kiiiu Ky
where m = 4.

Then|v|=p=4land|E|=q = 38.
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Therefore, all the edge labels are distinct in the
graph.Therefore, the graph G = K; g Kj 11U Kiz1 IS
a skolem mean graph.Hence the graph KjmouU
Ki1.2me3 K1 smeg is @ skolem mean graph.

Case4:letf=t=m+3.

Consider the graph K; U Ky p U Kig = Kymisu
Ki2ms U Kigmz. let {u}, {uil< i< m +3},{v },
{vi:l £j<2m+ 5} and {w}, {wi: 1=k < 3m +12}
be the vertices of Kimas , Kioms and Kizmz
respectively. Then K; miu Kioms U Kigmez has
6m+23 vertices and 6m+20 edges.

Define f: V ( Ky miz U KiomisU Kigmz) = { 1,
2,3, ..,6m+ 23 }byf(w) =6m + 22, f (wy) = 2K,
1 <k<3m+ 10 and f( wam11) = 6m+ 21,f ( Wamu12
)=6m+23.f(v)=3,f(vj)=2m+2j+9,1<j<
2m+5and f(u)=1,f(uj))=m+2i—1,1<i<m
+ 3. The edge label of wwy is3m + k + 11, 1 <k <
3m+ 10, 6m+ 22and 6m + 23. The edge label of vv;

http://mwww.shanlaxjourmnals.com
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ism+ j+ 6, 1< j<2m + 5 and the edge label of uu; is
m+2l 1 <i<m+3.
2

Hence the induced edge labels are 6m+20
distinct edges.

The Skolem mean labeling of Kj s KiomisU
Kism1z are illustrated in Fig.3.9, Fig.3.10 and
Fig.3.11 respectively.

Consider the graph G = Kj;u Kiiz3u Kiog
where m = 4.

Then|v|=p=47and | E|=q =44.

Ky 7
Therefore, all the edge labels are distinct in the
graph. Therefore, the graph G = K 70U Ky 13U Kj 24 1S

http:/mww.shanlaxjounals.com

a skolem mean graph. Hence the graph Kjmsu
K1 2msU Kisme12 i @ skolem mean graph.

CaseS5:let{=t=m+r.

Consider the graph K, ;U Ky p U Ky, q = Ky, mero
K1, 2meor-1 U K1 smeares Wherer=10, 1, 2, 3,... let {u},
{uill<i< mtr}, {v}, {vj: 15§ <2m+ 2r — 1} and {w
B {wk: ISk <3m + 3r + 3 } be the vertices of Ky mur
, Ki2meor-1 and Ky smearss respectively. Then Ky, mru
K1, 2mear -1 W Ki, 3meare3 has 6m + 6r + 5 vertices and
6m + 6r + 2 edges.

Definef: V ( Ky mir U Ky omeor 10 Kiamearss ) = {
1,2,3 ..,6m+6r+5}byf(w)=6m+6r+4,f(
Wi ) =2k, 1<k<3m + 3r + 1 and f( Wamgr+2 ) = 6m +
6r+3,f (Wamarez) = 6m+6r+ 5f(v)=3,f(vj)=
2m+2j+2r+3,1<2m+ 2r—landf(u) =1, f(
Uj)=m+2i—1, I<i<m+ r. The edge label of ww
is3m+3r+k+2 1<k<3m+3r+ 1, 6m+ 6r+ 4
and 6m + 6r + 5. The edge label of vvjis m+ j+r +
3, 1<j<2m + 2r — 1 and the edge label of uu; is

M+2i 1 <i<m+r. Hence the induced edge labels
2

are 6m + 6r + 2 distinct edges. Conversely, suppose
that Ky ¢ Kipu Ky 4 is a skolem mean graph if | p—q
|>4+ e Where t=1,2,3, ....

Consider the graph Kl,EU KlypU Kl,q =K 1,0 Kl’
(€, 041,042, 043,..) Y K1, 2045, 2046, 2047,.) Where p= €, ¢
+1,0+2,0 43, ...,q=20+5,20 +6,20 +7, ...and £ =
1,2,3,... . Kiow K pU Ky g = Ky oo Ky et -1 Ky 204
t+awWhere 0=1,2,3, ..andt=1,2,3....

Case 6:let L =t=m.

Consider the graph K, U Kip U Kig = Kymu
Kigm1 U Kigmea. let {u}, {uitl<i<mi}, { v}, {
viil<j<2m-1}and {w} {wcI<k<3m+4}
be the vertices of Kim , Kiomi and Kizms
respectively. Then K; no Kiam1 W Ki amea has 6m +
6 vertices and 6m + 3 edges.

Define f: V (Kim U Kiom1 U Kigma) = {1, 2,
3, .., 6mt6} by f(w)=6m+5 f(wg)=2k-1,1<
k<3m+ 2 and filwzmsz) =6m + 4, f ( Wamg) =6m +
6.f(v)=4,f(vj)=2m+2j+4,1<j<2m-1land
f(u)=2f(uj)=m+2i1<i<m The edge label
of wwy is 3m+k +2, 1< k<3m+ 2,6m + 5 and 6m
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+ 6. The edge label of vvjis m+j+4, 1<j<2m-1
and the edge label of uu; is m+§i+2 JI<i<m.

Hence the induced edge labels 6m + 3 are not
receiving distinct edges.The Skolem mean labeling
of Ky mu KiomaU Kiamea are illustrated in Fig.2.12,
Fig.2.13 and Fig.2.14 respectively.

Consider the graph G = K; 4u Ky 7U Ky 16 Where
m=4.

Then|V|=p=30and|E|=q=27.

Kig

Therefore, the edge label of (29,1) is 15 in Ky 15
and the edge label of (4,26) is 15 in K 7.
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Therefore, the two edge labels are same in the
graph.

Therefore, the edge labels are not distinct in the
graph.

Therefore, the graph G = Kj4u K70 Ky iS
not a skolem mean graph.

Hence the graph K v Kiom-1U Kiames IS NOt @
skolem mean graph.

Case 7:let { =t = m+1.

Consider the graph K; ;U Ky p U Kyg = Kyt U
Kiomii U Kigmez- let {u}, {upp I<i<m+ 13}, {v},
{vii1<j<2m+ 1} and {w}, {wi: ISk<3m+ 7}
be the vertices of Ky ma , Ki oma and Ki smer
respectively. Then Kj 1w Ky 2me1 U Ky 3me7 has 6m +
12 vertices and 6m + 9 edges.

Definef: V ( Kimea U Kiomia U Kiamer) > {1
2,3,....,6m+ 12}byf(w)=6m+ 11, f(wg) =2k
—1,1<k<3m+ 5and f ( Wameg ) = 6m + 10,f ( W37
)=6m+ 12f(v)=41f(vj)=2m+2j+6,1<j<
2m+ landf(u)=2f(uj)=m+2i, 1<i<m+1.
The edge label of wwy is3m+k+ 5 1 <k<3m+35,
6m+ 11and 6m+ 12. The edge label of vvjism +j +
51 < j< 2m + 1 and the edge label of uu; is
m+2i+2 j<j<m+1.

2

Hence the induced edge labels 6m+9 are not
receiving distinct edges.

The Skolem mean labeling of Ki miw Kiomaw
Kismz are illustrated in Fig.2.15, Fig.2.16 and
Fig.2.17 respectively.

Consider the graph G = K; 5 Kj guU Ky 19 Where
m=4.

Then|V|=p=36and | E|=q=33.

http://mwww.shanlaxjourmnals.com
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Therefore, the edge label of (35,1 ) is 18 in Ky 19
and the edge label of (4,32) is 18 in Ky .

Therefore, the two edge labels are same in the
graph.

Therefore, the edge labels are not distinct in the
graph.

Therefore, the graph G = Kjsu Kjgu Ko is
not a skolem mean graph.

Hence the graph Ki mi1v Ki2amaw Kiame7 IS not
a skolem mean graph.

Case8:let{=t=m +2.

Consider the graph K; U Ky p U Ky g = Ko
Kioms U Kigmeo. let{u}, {uirl<i<m+2},{v} {
Vi:1<j<2m+3} and {w}, { w: 1Sk <3m+ 10}
be the vertices of Kimo ., Kizms and Kizmeio
respectively. Then Ki o Kioms U Kizmeio has 6m
+ 18 vertices and 6m + 15 edges.

Definef. V ( Kym2 U Kioms U Kizmio ) = { 1,
2,3,...,6m+ 18} byf(w)=6m+ 17, f (wy) =2k
—1,1<k<3m+ 8and f( wamg ) = 6m + 16,f (
Wame10) = 6m+18. f(v)=4,f(v;)=2m+2j + 8,1
<j<2m+3and f(u)=2,f(uj)=m+2i, 1 <i<m

http:/mww.shanlaxjounals.com

+ 2. The edge label of wwy is 3m +k +8, 1<k <3m
+8,6m + 17 and 6m + 18. The edge label of vvjis m
+j+6,1<j<2m + 3 and the edge label of uy; is
M+21+2 1<i<m+2.

2

Hence the induced edge labels 6m + 15 are not
receiving distinct edges.

The Skolem mean labeling of Ky o Kiomesw
Kismo are illustrated in Fig.2.18, Fig.2.19 and
Fig.2.20 respectively.

Consider the graph G = Kjgu Kiiu Kioo
where m = 4.

Then|v|=p=42and| E|=q = 39.
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Therefore, the edge labelof (41,1) is 21 in K; 22
and the edge label of (4,38) is 21 in Ky 13.

Therefore, the two edge labels are same in the
graph.

Therefore, the edge labels are not distinct in the
graph.

Therefore, the graph G = Kjgu Kj11u Ky is
not a skolem mean graph.

Hence the graph K; mi2U Ky 2misw Kigmeo IS NOt
a skolem mean graph.

Case9:let{=t=m +3.

Consider the graph K, U Ky p U Ky g = Ky migw
Kl,Zn’H-S ) Kl,3m+l3 let { u }, {Ui:lf i<m-+ 31,{v}, {
Vi:1<j<2m+5}and {w}, {we: 1<k<3m+13}
be the vertices of Kims , Kioms and Kizmes
respectively. Then Kim3u Kioms U Kiameiz has 6m
+ 24 vertices and 6m + 21 edges.

Definef: V ( Kyma U Kioms U Kigmiz ) = { 1,
2,3,..,6m+24}Y by f(w)=6m+ 23, f(wy ) =2k -
1, 1<k<3m+ 11 and f (wam12 ) = 6mM + 22, f (
Wimerz ) =6m+ 24. (v ) =4,f(v;)=2m+2j+ 10,
1<j<2m+Sandf(@)=2,f@U)=m+2,1<i<
m+3. The edge label of wwy is 3m + k+ 11,1 <k <
3m+ 11, 6m+ 23and 6m + 24. The edge label of vv;
ism+j+ 7, 1<j<2m+5and the edge label of uu;

is M+21+2 1<i<m+3,
2

Hence the induced edge labels 6m + 21 are not
receiving distinct edges.

The Skolem mean labeling of Ki msu KiaomsU
Kisms are illustrated in Fig.2.21, Fig.2.22 and
Fig.2.23 respectively.

Consider the graph G = K70 Kpizu Kiyos
where m = 4.

Then|v|=p=48and| E|=q = 45.
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Therefore, the edge label of (47,1) is 24 in Ky 25
and the edge label of (4,44) is 24 in Ky 13.

Therefore, the two edge labels are same in the
graph.

Therefore, the edge labels are not distinct in the
graph.

Therefore, the graph G = Kj 70 Kj 130 Ky 25 iS
not a skolem mean graph.

Hence the graph Ki miaw Ky 2mes\o Kizmes is not
a skolem mean graph.

Case10:lett=t=m+r wherer =0,1,2,3, ....

Consider the graph K; U Kip U Ky g = Kimero
Kiomeora U Kigmisra - Let{u}, {uir IS i< m + 1},
{viA{vil<j<2m+2r—1}and {w} {we ISk<
3m + 3r + 4 } be the vertices of Ky mer, K1 2me2r1
and Kj, smara respectively. Then Ky v Kiomezra U
K1 smar+4 has 6m + 6r + 6 vertices and 6m + 6r + 3
edges.

Definef: V ( Ky mir U Ky, 2me2r -1 Kigmear 1) —
{1,2,3,..,6m+6r+6}byf(w)=6m+6r+5 f(
Wi ) = 2k—1, 1<k < 3m+3r+2 and fiwzmar+g) = 6mM +
Or+ 4, f (Wamarea ) =6m+6r+6.f(v) =4, f(v;)
=2m+2j+2r+4, 1<j<2m+2r-1and f(u) = 2, f(u;)
= m+2i, 1< 1< mtr. The edge label of wwy is 3m +
Ir+k+2,1<k<3m+3r+ 2 6m+ 6r+5and 6m

http://mwww.shanlaxjourmnals.com



(D
sy
s

SHANLAX
Intemational Joumnal of Arts, Science and Humanities

+6r + 6. The edge labelofvvjism+j+r+4,1<j<

2m+ 2r — 1 and the edge label of uu;is M+2i+2 1<
2

i<m+r. Also, the edge label of wwy is 3m+ 3r+3
and the edge label of vwomory is 3m + 3r + 3.
Therefore, the edge labels are not distinct. Therefore,
the induced edge labels 6m + 6r + 3 are not receiving
distinct edges. Which is a contradiction. Hence K; (v
Kip U Kiqis not a skolem mean graph if | p —q | >
4+0 Where £=1, 2, 3, ... .Hence the theorem.

Conclusion

The communications network addressing: A
communication network is composed of nodes, each
of which has computing power and can transmit and
receive messages over communication links, wireless
or cabled. The basic network topologies include fully
connected, mesh, star, ring, tree, bus. A single
network may consist of several interconnected
subnets of different topologies.

Networks are further classified as Local Area
Networks (LAN), e.g. inside one building, or Wide
Area Networks (WAN), e.g. between buildings. It
might beuseful to assign each user terminal a “node
label,” subject to the constraint that all connecting
“edges” links)
labels. In this way, the numbers of any two
communicating terminals automatically specify (by
simple subtraction) the link label of the connecting
path; and conversely, the path Ilabel uniquely
specifies the pair of user terminals which it
interconnects.Researches may get some information
related to graph labeling and its applications in
communication field and can get some ideas related
to their field of research.

For each kind of application, depending on
problem scenario a kind of graph is used for
representing the problem. A suitable labeling is
applied on that graph in order to solve the problem.

(communication receive distinct

Starting from establishing fast and efficient
communication.
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