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Proper Lucky Labeling of k-Identified
Triangular Mesh and k-ldentified Sierpi nski
Gasket Graphs

Chiranijilal Kujur, D.Antony Xavier , S. Arul Amirtha Raja

Abstract - Let f:V(G) - N be a labeling of the vertices of a graph G by positive integers. Define S(v) = ¥,enw) f (1), as the sum of neighborhood of
vertex v, where N(v) denotes the open neighborhood of v € V. A labeling of a graph G is proper lucky labeling if f(u) # f(v) and S(u) # S(v) for all
adjacent vertices u and v in G . The Proper lucky number of G is denoted by n,(G), is the least positive integer k such that G has a proper lucky
labeling with{1,2, ..., k} as the set of labels. In this paper we compute proper lucky number 7, for k-ldentified triangular mesh T,y and for k-ldentified
Sierpi nski Gasket Graph IS, -

Keywords- k-identified triangular mesh, k-identified Sierpi nski gasket graph, Proper lucky labeling.

1. INTRODUCTION

Labeling of vertices or edges of graphs is one of the most studied subjects in graph theory. It is assigning the labels to vertices or
edges. Labeling is done mostly to distinguish between any two adjacent vertices or edges. But now Labeling of vertices or edges
has become very important area of studies due to its applicability in different areas such as computer networking, clustering
image sensing, image segmentation etc. Graph labeling was introduced by Rosa in 1967[1]. So many studies have been done in
this field. It was later further developed by Graham and Sloane in 1980[2]. We say that a graph has a proper vertex or edge
labeling if no two adjacent vertices or edges have the same coloring. The proper Colouring was initiated by Karonski, Luezak
and Thomason[3]-If G is any graph whose vertices are arbitrarily labeled and let S(v) denote the sum of labels of all neighbours
of vertex v € V, then labeling is lucky if S(u) # S(v) if u and v are adjacent vertices of the graph G. The least positive integer k
for which a graph G has a lucky labeling from the set {1,2, ..., k} is called the lucky number of G, denoted by 1(G). Lucky labeling
of graphs were studied in recent times by A. Ahai et al[4] and S. Akbari et al[5]. Proper Lucky labeling is colouring the vertices
such that the colouring is proper as well as lucky[6]. The least positive integer k for which a graph G has a lucky labeling from
the set {1,2, ..., k} is called the lucky number of G, denoted by 7, (G) . The “Sierpi'nsk” type of graphs is naturally available in
many different areas of mathematics as well as in several other scientific fields. The Sierpi'nski Gasket graphs are obtained after
a finite number of iterations that in the limit give the Sierpi'nski Gasket. Such graphs were introduced in 1994 by Scorer, Grundy
and Smith [7]. The Sierpi'nski Gasket graphs play important roles in dynamic systems and probability, as well as in psychology
[8]. Sierpi'nski graphs and Sierpinski Gasket graphs are studied extensively [9, 10, 11]. The definition of triangular mesh, was
originally proposed by Razavi and Sarbazi-Azad[12].

In this paper we compute proper lucky number 7, for K-Identified triangular mesh IT; ,,, and for K-Identified Sierpinski
gasket Graph IS(k,n) .

2. SOME DEFINITIONS AND RESULTS

Definition. 2.1[13]:

Let f:V(G) > N be a labeling of the vertices of a graph G by positive integers. Let S(v)  denote the sum of labels over the
neighbors of the vertex v in G. If v is an isolated vertex of G we put S(v) = 0. A labeling f is lucky if S(u) # S(v) for every pair
of adjacent vertices u and v. The lucky number of a graph G, denoted by 7n(G), is the least positive integer k such that G has a
lucky labeling with {1,2, ..., k} as the set of labels.

Definition. 2.2[6]:

A Lucky labeling is proper lucky labeling if the labeling f is proper as well as lucky, i.e. if f(u) # f(v) and S(u) # S(v) in a
Graph G, for all the adjacent vertices u and v in G . The Proper Lucky number of G is denoted by 7,(G), is the least positive
integer k such that G has a proper lucky labeling with{1,2, ..., k} as the set of labels.

Example: Fig 2.1

IJSER © 2017
http://www.ijser.or


http://www.ijser.org/

International Journal of Scientific & Engineering Research, Volume 8, Issue 4, April-2017 250
ISSN 2229-5518

12) 22 102 1) 12 11 2(1) 14 2(1)
*r——@ *r—o—0 o r—o—0
Proper Labeling but not Lucky  Lucky Labeling but not Proper Proper Lucky Labeling

Fig. 2.1

Definition.2.3[14]: A cligue C in an undirected graph G = (V,E) is a subset of the vertices C €V, such that any two distinct
vertices of C are adjacent. A maximal clique is a clique which does not exists exclusively within the vertex set of a larger clique.
The cligue number w(G) of a graph G is the number of vertices in a maximal clique in G.

Theorem. 2.4[6]:For any connected graph G, n(G) < n,(G).

Theorem .2.5[6]: For any connected graph G, let w be its clique number, then w(G) < n,(G).

Definition. 2.6[15]: A wheel graph W, is a graph with n vertices (n = 4), formed by connecting a single vertex to all vertices of
an (n — 1) cycles.

Definition.2.7[12]: A Radix-n Triangular mesh network denoted as T, , consists of a set of vertices V(T,) = {0 < x +y < n}

where any two vertices (x;,y;) and (x;,y,) are connected by an edge if |x; — x,| + |y; — y2| < n — 1. The number of vertices and
(n+1)(n+2) and 3n(n—1

vertex (x,y)is 2 whenx =y=0orx=0andy=n—1lorx=n—1landy=0and is 4 ifx=0and 1 <y <n—2 or when
y=0and 1<y <n-—2.0therwise the vertex degree is 6.

) respectively. The degree of a vertex in this network can be 2,4 or 6. The degree of a

edgesina T, isequal to

Definition.2.8[16]: A k - Identified Triangular Mesh of level n denoted by IT,, is obtained by identifying k copies of
Triangular Mesh T,, along their side edges, k > 3.

Definition 2.9[16]: A k - Identified Sierpinski Gasket of level n denoted by IS, is obtained by identifying k copies of
Sierpi'nski gasket S,, along their side edges, k > 3.

Definition 2.10 [16]: The Quotient labeling of ISy, is defined as the graph with center vertex (0...0); k special vertices
(0..0),(1..1),(2...2),...,{k ...k) are called the extreme vertices of ISy, , together with vertices of the form
(ug,ug . u ){i,jh1<r<n-—2,i <j where all w;’s , i and j are from {0.1,..,k} and (uguy,..,u,) is called the prefix of
(ug, uq ...u,){i,j}. Figures 2.2 and 2.3 show a labeled 6-identified Triangular mesh network and a quotient labeled 4-identified
Sierpi'nski gasket graph respectively.

Result.2.11[17]: A wheel graph W, , n = 4 has chromatic number is 4 when n is even. A cyclic chromatic number of this graph
also 4 and star chromatic number is 4 .

Result.2.12[17]: A wheel graph W, ,n = 4 has chromatic number is 3. Whenn is odd. A cyclic chromatic number and star
chromatic number of these graphs are same as result 2.11.
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3. PROPER LUCKY LABELING FOR K-IDENTIFIED TRIANGULAR MESH NETWORK
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Theorem 3.1: A k —Identified Triangular Mesh [T,y admits proper lucky labeling and

np(IT(k,n)) =3 when k is even forn > 4.

Proof:
Since for a triangular mesh the maximal clique is a triangle and clique number (w) of any triangle is equal to 3, n, (ITgn)) = 3.

Now to prove the theorem we consider T-. It has three copies of triangle of dimension 1. One is at the top and the other two are

found to the left and right of the inverted central triangle. Similarly Ts contains six copies of T1, which is just a triangle. So the

generalized radix-m triangular mesh Tx will have @ copies of T1. We express the triangle T1 as shown below:

Topv
Topv= Top Vertex
LE! L bv= Left base vertex
Rbv= Right baseVertex
T
T1
Ta
Lbv Rbv
T2

Fig. 3.1 Expression for T1

While labeling we label Topv first, followed by Lbv and then Rbv. Labeling is done in cyclic order as Topv— Lbv— Rbv, Lbv—
Rbv—Topv, Rbv— Topv — Lbv. This order of labeling is always kept along the same direction. We define a map for T1 since it
is the base for k —Identified Triangular Mesh [T,y as f : V(G) - {1,2,3} defined by f(Topv) = 1, f(Lbv) = 2, f(Rbv) = 3.
Hence T is labeled in this order; Topv as 1, Lbv as 2 and Rbv as 3. All the copies of T: are labeled similarly keeping the order of
labeling mentioned above. Label the k —Identified Triangular Mesh [T ,, as follows: label 1% copy and all the odd numbered
copies of T,y with 1,2,3 and with its cyclic orders as mentioned above. All the even numbered copies are labeled with 1,3,2
and with its cyclic orders. This labeling is proper because no number ( i.e. 1,2,3 ) is adjacent to itself. In [T ,, the degree of
vertices are 3,4,6 and the central vertex is of degree k . The corner vertices where the identification takes place is of degree 3,
exterior vertices at the circumference of IT .y are of degree 4 and rest of all the vertices are of degree 6. The vertices with
degree 3 will have the following neighbourhood sums: if the vertex is labeled as 1, then it will be adjacent to Three vertices of
which Two are labeled as 2 and the one vertex is labeled as 3 or Two are labeled as 3 and the one vertex is labeled as 2 . So the
neighbourhood sum of 1 will be s(1) = 2(2) + 3 = 7 or s(1) = 2(3) + 2 = 8 If the vertex is labeled as 2 then, it will be adjacent
to three vertices of which Two are labeled as 1 and the one vertex is labeled as 3 or Two are labeled as 3 and the one vertex is
labeled as 1 . The neighbourhood sum of 2 will be s(2) = 2(1) + 3 =5 or s(2) = 2(3) + 1 = 7. Similarly if the vertex is labeled
as 3, then it will be adjacent to three vertices, of which two are labeled as 1 and the one vertex is labeled as 2 or two are labeled
as 2 and the one vertex is labeled as 1. The neighbourhood sum of 3 will be s(3) =2(1)+2=4 or s(3) =2(2)+1=5. The
vertices with degree 4 will have the following neighbourhood sums: if the vertex is labeled as 1, then it will be adjacent to four
vertices of which two are labeled as 2 and the other two are labeled as 3. So the neighbourhood sum of 1 will be s(1) = 2(2) +
2(3) = 10. If the vertex is labeled as 2, then it will be adjacent to four vertices of which two are labeled as 1 and the other two are
labeled as 3. So the neighbourhood sum of 2 will be (2) = 2(1) + 2(3) = 8. If the vertex is labeled as 3, then it will be adjacent to
four vertices of which two are labeled as 1 and the other two are labeled as 2. So the neighbourhood sum of 3 will be s(3) =
2(1) + 2(2) = 6. The vertices with degree 6 will have the following neighbourhood sums: If the vertex is labeled as 1, then it will
be adjacent to six vertices of which three vertices are labeled as 2 and the other three vertices are labeled as 3. So the
neighbourhood sum of 1 will be s(1) = 3(2) + 3(3) = 15. If the vertex is labeled as 2, then it will be adjacent to six vertices of
which three vertices are labeled as 1 and the other three vertices are labeled as 3. So the neighbourhood sum of 2 will be
s(2) = 3(1) + 3(3) = 12. If the vertex is labeled as 3, then it will be adjacent to six vertices of which three vertices are labeled as 1
and the other three vertices are labeled as 2. So the neighbourhood sum of 3 will be s(3) = 3(1) 4+ 3(2) = 9. The central vertex
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is always labeled as one in this labeling so the neighbourhood sum of the central vertex will be %(5) . Thus in all cases we

observe that no two adjacent vertices have the same neighbourhood sums. (For illustration see figure 3.2)
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Fig. 3.2  Proper Lucky labeling of 1Tee6)

Thus when k is even a k —Identified Triangular Mesh [T,y admits proper lucky labeling and n,, (IT¢ ,,) = 3.
Theorem. 3.2: A k —Identified Triangular Mesh [T ,, admits proper lucky labeling and

4 < np(IT(k’n)) <5, whenkisodd, forn > 4.

Proof :

At the centre of IT, ,,) we get an sub-graph which is a wheel graph W, of even degree. By Result 2.11 the Chromatic number of
a wheel graph of even degreeis, y(W,) =4, hence 4 < n,(IS¢,)) -

Label the vertices from 3+ copy till (k — 1)** copies of T,y as above. To label 1+, 2 and k" copies we have three cases:
Case(i): whennmod 3 =0

Label the vertices k — 1(0,0) to k — 1(n — 2,0) of 1t copies as 1,5,3 repeatedly i.e. k — 1(0,0) is assigned 1, k — 1(1,0) is assigned
as 5, and k — 1(2,0) is assigned as 3 then again the process is repeated till k —1(n — 2,0) . k — 1(n — 1,0) is assigned as 4 and
k —1(n,0) is assigned as 1. The vertices from 0(0,1) up to 0(n — 1,1) is labeled as 3,1,2 repeatedly i.e. 0(0,1) is assigned 3,
0(1,1) is assigned as 1, and 0(2,1) is assigned as 2 then again the process is repeated till 0(n — 1,1). The vertices from 0(0,2) till
0(n — 2,2) is labeled as 4,3,1 as above and the process is repeated ending as vertices 0(n — 2,2) is assigned as 3 . the vertices from
0(0,3) up to vertices 0(n — 3,3) is assigned as 1,2,3 repeatedly and the process is repeated as above. The vertices from 0(0,4) up
to 0(n — 5,4) is assigned as 3,1, 2 repeatedly and the process is repeated till 0(n — 5,4) and vertex 0(n — 4,4) is assigned as 5.
The vertices from 0(0, 5) up to 0(n — 5,5) is assigned as 2,3,1 repeatedly and the process is repeated. Then again we repeat the
process by assigning vertices 0(0,6) till 0(n — 6,6) with 1,2,3 and repeat the same process. The vertices from 0(0,7) till 0(n —
7,7) is assigned as 3,1,2. Then the cyclic begins for assigning the rest of the vertices. Thus the corner vertex is assigned as 1 i.e.
0(0,n) is assigned as 1.

2nd copy of T, is labeled as follows: vertex 0(0,0) is labeled as 1 ,vertex 0(1,0) is labeled as 3 and vertex 0(2,0) is labeled as
4 . Then the cyclic order of labeling starts as 0(3,0) is labeled as 1, 0(4,0) is labeled as 3 and 0(5,0) is labeled as 2. The process
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continues till 0(n, 0) is labeled as 1. The vertices from 1(1,0) till 1(1,n — 1) are labeled in cyclic order as 2,1,3 and repeated in
cycle ending with vertex 1(1,n — 1) labeled as 3 . the vertices from 1(2,0) to 1(2,n — 2) are labeled in cyclic order as 3,2,1. The
vertices from 1(3,0) to 1(3,n — 4) is labeled in cyclic order as 1,3,2 ending with 1(3,n — 4) labeled as 1 .then the process of
cycling order of labeling begins again starting with 2,1,3 and process continues till vertex 1(n, 0) is labeled as 1 .

kh  copy of ITy,, is labeled as follows: Label the vertices k —1(0,0) to k —1(n —2,0) of 1% copies as 1,5,3 repeatedly i.e.
k —1(0,0) is assigned 1, k —1(1,0) is assigned as 5, and k — 1(2,0) is assigned as 3 then again the process is repeated till
k—1(n—2,0). k—1(n—1,0) is assigned as 4 and k — 1(n, 0) is assigned as 1 . the vertices from k — 1(1,1) up tok — 1(n — 1,1)
is labeled in cyclic order as 1,5,4 and repeated ending with vertex k — 1(n — 1,1) labeled as- 1. The vertices from k — 1(1,2) up
to k — 1(n — 3,2) are labeled in cyclic order as 2,1,3 and repeated the cycle, and the vertex k — 1(n — 2,2) is labeled as 4 . The
vertices from k — 1(1,3) up to k — 1(n — 3,3) are labeled in cyclic order as 3,2,1 and repeated the process, ending with vertex
k —1(n — 3,3) labeled as 5 . The vertices from k — 2(0,0) to k — 2(0,n) are labeled in cyclic order as 1,2,3 and repeated ending
with vertex k — 2(0,n) labeled as 1.

In ITy . the degree of vertices are 3,4,6 and the central vertex is of degree k . The neighbourhood sum for 3+ copy till (k — 1)
copy of [T,y will be the as case 1 mentioned above. The neighbourhood sum for the 1% copy as follows: the vertices which are
labeled 1 from 0(0,1) to 0(n — 3,1) will be equal to 20 and vertex 0(n — 2,1) will be equal to 21 . The vertices which are labeled
as 2 from 0(0,1) to 0(n — 2,1) will have neighbourhood sum as 12 and vertex 0(n — 1,1) will be equal to 9 . The vertices which
are labeled as 3 from 0(0,1) to 0(n — 3,1) will be equal to 14 . The vertices which are labeled as 4 from 0(0,2) to 0(n — 2,2) will
be equal to 12 . The vertices which are labeled as 3 from 0(0,2) to 0(n — 3,2) will be equal to 11 and the vertex 0(n — 2,2) will
be equal to 8 . The vertices which are labeled as 1 from 0(0,2) to 0(n — 2,2) will be equal to 17 and the vertex 0(n — 3,2) will be
equal to 15 . The vertices which are labeled as 3 from 0(0,4) to 0(n — 4,4) will be equal to 9 .The vertices which are labeled as 2
from 0(0,4) to 0(n — 4,4) will be equal to 12 . The vertices which are labeled as 1 from  0(0,4) to 0(e- 4,4) will be equal to 15 .
The vertex 0(0, will have neighbourhood sum as § . The vertices which are labeled as 1 from e- 1(1,0) to e- 1(e- 3,0) will be
equal to 22 and the vertex e- 1() will be equal to 11 . the vertices which are labeled as 5 from - 1(4,0) to e- 1(e- 2,0) will have
neighbourhood sum as 13 and the vertex e- 1(1,0) as 11 and the vertex - 1(e- 1,0) will have sum as 14 . The vertices which are
labeled as 3 from k — 1(1,0) to e- 1(«) will be equal to 15 . only one vertex e- 1(e- 1,0) is labeled as 4 with neighbourhood sum
as 15 . The 2 copy of @, has the following neighbourhood sums: The vertices which are labeled as 2 in 1(1,0) to 1(1,n — 1) will
have neighbourhood sum as 12 . The vertices which is labeled as 1 from 1(1,2) to 1(1,n — 1) will have neighbourhood sum as
15 and the vertex 1(1,1) will have 17 as its neighbouhood sum. The vertices which are labeled as 3 from 1(1,3) to 1(1,n — 2)
will have neighbourhood sum as 9 and the vertex 1(1,2) will have sum as 11 and the vertex 1(1,n — 1) will have its sum as 6
Rest of the vertices will have neighbourhood sums as in case 1. The (k — 1)** copy of ITy ) will have the following
neighbourhood sums: the vertices which are labeled as 2 from 6(0,2) to 6(0,n) will have sum as 12 and the vertex 6(0,1) will
have its sum as 14 . the vertices which are labeled as 3 from 6(0,1) to 6(0,n) will have sum as 9 . the vertices which are labeled
as 1 from 6(0,1) to 6(0,n — 1) will have sum as 15 and the vertex 6(0,n) will have sum as 7 . the vertices which are labeled as 1
from k — 1(2,1) to k — 1(n — 1,1) will have sum as 22 and the vertex k — 1(1,1) will attain its sum as 20 .the vertices which are
labeled as 5 from k — 1(1,1) to k — 1(n — 2,1) will have sum as 12 and the vertex k — 1(n — 1,1) will have sum as 10 . the
vertices which are labeled as 4 from k — 1(1,1) to k — 1(n — 1,1) will have sum as 16 . the vertices which are labeled as 2 from
k—1(1,2) tok — 1(n — 2,2) will have sum as 14 . the vertices which are labeled as 1 from k — 1(1,2) to k — 1(n — 2,2) will have
sum as 19 . the vertices which are labeled as 3 from k — 1(1,2) to k — 1(n — 3,2) will have sum as 11 and the vertex k — 1(n —
2,2) will have sum as 17. Only one vertex k — 1(n — 2,2) is labeled as 4 with neighbourhood sum as 14 .Rest of the vertices will
have neighourhood sums as casel except the vertex k — 1(2,3) labeled as 2 will have sum as 16 and the vertex k — 1(n — 3,3)
with label 5 will have sum as 12 and the k — 1(n — 2,4) labeled as 3 will have its sum as 10 . we notice that labeling is proper
and no adjacent vertices have the same neighbourhood sums. (for illustration see figure 3.3).
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Case(ii): whennmod 3 =1

255

Labeling is done as in case (i) except the following vertices k — 1(n — 1,0) is labeled as 1 and has neighbourhood sum as 21,
k —1(n,0) is labeled as 5 with sum as 7, 0(n — 1,1) is labeled as 3 with neighbourhood sum as 9, 0(n — 2,2) is labeled as 1 with
sum as 10, k — 1(3,n — 3) is labeled as 3 with sum as 12, k — 1(2,n — 2) is labeled as 1 with sum as 13 and 0(0, n) is labeled as
3 with sum as 5. We notice as in subcase(i) no adjacent vertices have the same neighbourhood sums. (for illustration see figure

figure 3.4)
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Fig. 3.4  Proper lucky labeling of 1Ts7)

Case(iii): when n mod 3

1
N
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Labeling is done as in case (i) except the following vertices k — 1(n — 1,0) is labeled as 5 and has neighbourhood sum as 14,
k —1(n,0) is labeled as 3 with sum as 8, 0(n — 1,1) is labeled as 1 with neighbourhood sum as 16, 0(n — 2,2) is labeled as 5
with sum as 8, 0(n — 3,3) is labeled as 3 with sum as 9, k — 1(2,n — 2) is labeled as 3 with sum as 9, k — 1(3,n — 3) is labeled
as 2 with sum as 15 and 0(0, n) is labeled as 2 with sum as 5. We notice as in subcase(i) no adjacent vertices have the same
neighbourhood sums. Rest all the vertices have the same neighbourhood sum as in casel, except the following vertices: k —
1(2,n — 3) labeled as 4 has sum 17 , k — 1(n — 2,0) labeled as 1 has sum as 21 ,0(n — 2,1) labeled as 3 has sum as 15, 0(n — 3,2)
labeled as 1 has sum as 18 . (for illustration see figure 3.5)
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Fig. 3.5 Proper lucky labeling of 1T

Hence a k —Identified Triangular Mesh IT( ,, admits proper lucky labeling and

rlp(IT(k,n)) <5 whenkisodd,for n >4

4. PROPER LUCKY LABELING FOR K-IDENTIFIED SIERPI NSKI GASKET NETWORKS
4.1 Theorem: A k —Identified Sierpi'nski gasket networks IS ,) admits proper lucky labeling and
np(IS(k,n)) = 3 when k is even forn > 4.

Proof :

By similar argument of theorem 3.1 we have n, (IS¢ »y) = 3 . To prove the theorem we consider S;., It has three copies of triangle
of dimension 2. One is at the top and the other two are found to the left and right of the inverted central triangle. Similarly S,
contains three copies of S; , one located at the top and other two are found to the left and right of the centered inverted triangle,
where S is just a triangle. So the generalized Sierpinski network S, will have three copies of S;_;). We express the triangle
S; as shown in the diagram below:
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Topv
P Topv= Top vertex

Lbv= Left base vertex

Rbv=Right base vertex

A A St
S ' S S; ' S; Rbv

Lbv
Ss Expression for S;

Fig. 4.1 S; and Expression for S;

While labeling we label Topv first, followed by Lbv and then Rbv. Labeling is done in cyclic order as Topv— Lbv— Rbv, Lbv—
Rbv—Topv, Rbv— Topv — Lbv. This order of labeling is always kept along the same direction. We define a map for S; since it
is the base for K-identified Sierpinski network IS ) as:

f 1 V(G) - {1,2,3} defined by f(Topv) = 1, f(Lbv) = 2, f(Rbv) = 3. Hence S; is labeled in this order; Topv as 1, Lbv as 2 and Rbv
as 3. All the copies of S; are labeled similarly keeping the order of labeling mentioned above. Now k-identified Sierpinski
network IS, is actually k copy of S, . Hence labeling for the copy of IS, is done similarly as for S,, .

The degree of vertices in k-identified Sierpinski network IS, are 3, 4, 6 and K. The extreme vertices (1...1), (2...2), ..., (k ... k)
are of degree 3, all the vertices are of degree 4  except the vertex at the join of two S,’s such as
22..{2,3},2..42,3},23 ...{2,3}, ..., (2,3),32...{2,3}, ..., 3...{2,3}, ... 33 ...{2,3}, ....etc. are of degree 6. The vertices with degree 3 will
have the following neighbourhood sums: if the vertex is labeled as 1, then it will be adjacent to three vertices of which two are
labeled as 2 and the other is labeled as 3 or two vertices labeled as 3 and other is labeled as 3.So the neighbourhood sum of 1 will
be s(1) =2(2) +3 =7 or s(1) = 2(3) + 2 = 8. if the vertex is labeled as 2, then it will be adjacent to three vertices of which two
are labeled as 1 and the other is labeled as 3 or two vertices labeled as 3 and other is labeled as 1.So the neighbourhood sum of
2 will be s(2) =2(1)+3 =50rs(2) =2(3)+1=7. if the vertex is labeled as 3, then it will be adjacent to three vertices of
which two are labeled as 1 and the other is labeled as 2 or two vertices labeled as 2 and other is labeled as 1.So the
neighbourhood sum of 3 will be s(3) = 2(1) + 2 =4 or s(3) = 2(2) + 1 = 5. The vertices with degree 4 will have the following
neighbourhood sums: if the vertex is labeled as 1, then it will be adjacent to four vertices of which two are labeled as 2 and the
other two are labeled as 3. So the neighbourhood sum of 1 will be s(1) = 2(2) + 2(3) = 10. If the vertex is labeled as 2, then it
will be adjacent to four vertices of which two are labeled as 1 and the other two are labeled as 3. So the neighbourhood sum of 2
will be (2) = 2(1) + 2(3) = 8. If the vertex is labeled as 3, then it will be adjacent to four vertices of which two are labeled as 1
and the other two are labeled as 2. So the neighbourhood sum of 3 will be s(3) = 2(1) + 2(2) = 6. The vertices with degree 6
will have the following neighbourhood sums: If the vertex is labeled as 1, then it will be adjacent to six vertices of which three
vertices are labeled as 2 and the other three vertices are labeled as 3. So the neighbourhood sum of 1 will be s(1) = 3(2) +
3(3) = 15. If the vertex is labeled as 2, then it will be adjacent to six vertices of which three vertices are labeled as 1 and the other
three vertices are labeled as 3. So the neighbourhood sum of 2 will be s(2) = 3(1) + 3(3) = 12. If the vertex is labeled as 3, then
it will be adjacent to six vertices of which three vertices are labeled as 1 and the other three vertices are labeled as 2. So the
neighbourhood sum of 3 will be s(3) = 3(1) + 3(2) =9. And the central vertex will have neighbourhood sum as %(5). Thus

in all cases we observe that no two adjacent vertices have the same neighbourhood sums. (for illustration see figure 4.2)
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Fig. 4.2 Lucky labeling of 1S4.4

Thus when k is even a k —Identified Sierpi'nski Gasket graph IS ,, admits proper lucky labeling and n, (IS¢ ») = 3.
Theorem 4.2: A k —Identified Sierpinski gasket networks IS .y admits proper lucky labeling and

4 <n,(ISgn) < 5whenk is odd forn > 4.

Proof: By similar argument as Theorem 3.2, we have 4 < n,(ISq.)) -

Label the vertices from 34 copy till (e~ 1)* copies of @, as in Theorem 4.1. To label 1¢, 274 and ® copies we have two cases:

Case(i): when eis even

Label 1%, 2nd and k™ copies of @, vertices (0...,0),0...{0,2},...,{0,2}, ...,2...{0,2 as 1,5,3 repeatedly i.e.(0...,0) is assigned I,
0...{0,2} is assigned as 5, and 0...2{0,2} is assigned as 3 then again the process is repeated in cyclic way. The vertex 0...2{0,1}is
assigned 1 and the vertices from 0...2{1,2},...,2...0{0,1}, ...,22 ...{0,1} is labeled as 5,4,4,5,4,2 repeatedly i.e. 0...{0,1} is assigned as
5, and 0...2{1,2} is assigned as4 and so on and the process is repeated and 0...{1,2} is assigned as 1. The vertex 2 ...{1,2} is
assigned 2 . 2n copy of @, is labeled as case 1 except the vertices next to (0 ...0), ee0 ... {0,3} is labeled as 4 and next to it 00{0,3} is
labeled as 5 and 22 ...{2,3} i.e. third vertex to the right of (2 ...2) in the base level is labeled as 5 .

In @ the degree of vertices are 3, 4, 6 and the central vertex is of degree k . The neighbourhood sum for 3" copy till (k — 1)*"
copy of [T,y will be same the as in Theorem 4.1.

The neighbourhood sum for the 1¢t, 2nd and k* copies of IT ,), we notice that no adjacent vertices have the same neighbourhood
sums due to our labeling. (for illustration see figure4.3)
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Case(ii): when n is odd

Labeling is done similar to Case(i) except the vertices 0...{0,3} is labeled as 5 and 22 ...{2,3} i.e. third vertex to the right of
is labeled as 5. In this case also no adjacent vertices have the same neighbourhood sums. (for

(2...2) in the base level
illustration see figure 4.4)

3(9)
Fig. 4.3
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Fig.44  Proper Lucky labeling of 1Sss)
Hence, a k —Identified Sierpinski gasket networks IS ., admits proper lucky labeling and

IStcy) < 5when k is odd, forn = 4.
LARRICEY

5. CONCLUSION:

We computed proper lucky number for k-identified Triangular Mesh Networks and k-identified Sierpi'nski gasket networks for
even k and found the upper bound for both for odd k .

REFERENCES:

[1] J. Gallian, “A Dynamic survey of Graph labeling”, The Electronic Journal of Combinatorics, 1996-2005.

IJSER © 2017
http://www.ijser.org


http://www.ijser.org/

International Journal of Scientific & Engineering Research, Volume 8, Issue 4, April-2017 261
ISSN 2229-5518

[2] R.L.Graham and N. J. A. Sloane, “On additive bases and harmonious graphs”, SIAM ]. Alg. Disc. Math., 1, 382-404, 1980.

[3] M. Karonski, T. Luczak, A. Thomason, “Edge weights and vertex colours”, Journal of Combinatorial Theory, Series B,
91(1), 151-157, 2004.

[4] A. Ahadi, A. Dehghan, M. Kazemi, E. Mollaahmedi, “Computation of Lucky number of planar graphs in NP-hard”,
Information Processing Letters, vol 112, Iss 4, 109-112, 15 Feb 2012.

[5] S. Akbari, M. Ghanbari, R. Manariyat, S. Zare, “On the lucky choice number of graphs”, Graphs and Combinatorics, vol 29
n.2, 157-163, Mar 2013.

[6] Kins. Yenoke, R.C. Thivyarathi, D. Anthony Xavier, “Proper Lucky Number of Mesh and it's Derived architectures”,
Journal of Computer and Mathematical Sciences (An International Research Journal), vol. 7, Oct-2016. (inprint)

[7] Scorer, R., S., Grundy, P., M., Smith, C., A, B., “Some Binary Games”, Math. Gaz., 28, 96-103, 1944.

[8] Klix, F., and Rautenstrauch - Goede, K., “Struktur - and Komponenten analyse von Problemlosungsprozersen”,
Z.Psychol., 174, 167-193, 1967.

[9] Beaudou, L., Gravier, S., Klavzar, S., Kovse, M., Mollard, M., “Covering codes in Sierpinski graphs ”, Discrete Math.
Theoret. Comput. Sci., 12, 63-74, 2010.

[10] Fu, H., -Y., Xie, D., “Equitable L(2,1)-labelings of Sierpinski graphs”, Australas. ].Combin, 46, 147-156, 2010.

[11] Teguia, A., M., and Godbole, A., P., “Sierpi'nski gasket graphs and some of their properties ", Australasian Journal of
Combinatorics, 3, 181-192, 2006.

[12] S. Razavi, H. Sarbazi-Azad, “The triangular pyramid: Routing and topological properties”, Information Sciences 180,
2328-2339, 2010.

[13] S. Czerwinski, J. Grytczuk, V. Zelazny, “Lucky labeling of Graphs”, Information Processing Letters, 109(18), 1078-1081,
2009.

[14] S.Ramachandran and S. Arumugam, “Invitation to graph theory”, Scitech publication pvt. Ltd, Reprint, Jan 2009.

[15] Harary. F, “Graph theory”, Narosa Publishing House, Calcutta, 1997.

[16] D. Antony Xavier, M. Rosary, Andrew Arokiaraj, “Identification Of Triangular Graphs”, International Journal of Pure and
Applied Mathematics Volume 101 No. 6, 927-937, 2015.

[17] N. Ramya, “On Colourings of Wheel Graph (Wn)”, Indian Journal of Science and Technology, Vol 7(3S), 72-73, March 2014.

IJSER © 2017
http://www.ijser.org


http://www.ijser.org/



