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ABSTRACT:

A graphG=(V,E) with n vertices is said to admit prime labeling if its vertices can be labeled

with distinct positive integers not exceeding n such that the label of each pair of adjacent vertices
are relatively prime. A graph G which admits prime labeling is called a prime graph and a

graph G is said to be a strongly prime graph if for any vertex v of G there exists a prime
labeling f satisfying f v =1. In the present work we investigate some classes of graphs and

subdivision of some classes of graphs which admit strongly prime labeling.
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1 Introduction:
In this paper, We consider only simple, finite, undirected and non trivial graph
G =(V(G),E(G)) with vertex set V(G) and edge set E(G). The set of vertices adjacent to a

vertex u of G is denoted by N(u). For notations and terminology we refer to Bondy and

Murthy [1].Two integers a and b are said to be relatively prime if their greatest common divisor
is 1. Relatively prime numbers play an important role in both analytic and algebraic number
theory. The notion of a prime labeling was introduced by Roger Etringer and was discussed in a
paper by Tout.A [8].

Many researchers have studied prime graph. For example Fu.H [3] have proved that path

P, on n vertices is a prime graph. Deresky.T [2] have proved that the cycle C,, with n vertices
is a prime graph. Lee.S [5] have proved that wheel Wy, is a prime graph iff n is even. Around

1980 Roger Etringer conjectured that all trees having prime labeling which is not settled till
today. In [6] S.Meena and K.Vaithiligam have investigated the Prime labeling for some helm
related graph.

In [9] S.K.Vaidya and Udayan M.Prajapati have introduced Strongly prime graph and has

proved Cp,P,and KLn are strongly prime graphs and w_is a strongly prime graph for every

even integer n>4, in Some new results on prime graph. In [7] Sharon Philomena. V and K.
Thirusangu have investigated Square and cube difference labeling of cycle cactus, special tree
and a new key graphs . Graph labeling can also be applied in areas such as communication
network, mobile telecommunications and medical field. Latest Dynamic survey on graph
labeling we refer to Gallian [4]. Vast amount of literature is available on different types of graph
labeling. More than 1000 research papers have been published so far in last four decades. We

give a brief summary of definitions which are useful for this paper.

Definition 1.1: If the vertices of the graph are assigned values subject to certain conditions then

it is known as graph labeling.

Definition 1.2. Let G=(V(G),E(G)) be a graph with p vertices. A bijection
f:V(G)—>{L2,......p} is called a prime labeling if for each edge e=uv, gcd{f (u), f (V)}=1. A

graph which admits prime labeling is called a prime graph.
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Definition 1.3. A graph G is said to be a strongly prime graph if for any vertex v of G there
exists a prime labeling f satisfying f v =1

Definition 1.4. A key graph is a graph obtained from K, by appending one vertex of C, to one
end point and Hoffman tree P, [J K; to the other end point of K, .

Definition 1.5.Let e =uv be an edge of a graph G and w is not a vertex of G . Then edge e is
said to be subdivided when it is replaced by edges e =uwand e =wv.

Definition 1.6. If every edge of graph G is subdivided, then the resulting graph is called
barycentric subdivision of graph G .

Definition 1.7. The Crown graph C; is obtained from a cycle C,, by attaching a pendent edge at

each vertex of the n -cycle.

Definition 1.8. The graph B,U K1 is called a comb Cbn :

2. Strongly Prime Labeling Of Some Graphs
Theorem 2.1:
The key graph C,[I P, is a strongly prime graph for all integer n>1.

Proof:

Let G be the key graph C, [l P, with vertex set V(G) ={w, W, W;,V,,V,,...v,,U;,U,,...u,} and the
edge set

E(G) ={ww,,, /1<i<4}u{vyv,, /1<i<n-TJu{vy /1<i<n}fu{ww}u{wyv,} .Here
|V(G)|=2n+5.

Let a be the vertex for which we assign label 1 in our labeling method. Then we have the
following cases:

Case (i): When a is any arbitrary vertex of C,.

Let a=w; forsome je{l2,..,5} then the function f :V(G) —>{L2,...,2n+5} defined by

5+4i—j+1 ifi1i=12,.,j-1
f(w)=4. . L
i—j+1 ifi=j,]+1..,5

f(v,)=5+2i if 1=12,...,n;
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f(u)=5+2i-1 if 1=12,...,n;

is a prime labeling for C; [0 B, with f(a)= f(w;)=1.

Thus f is a prime labeling and also it is possible to assign label 1 to any arbitrary vertex of
a=w,; in C,1 R,.

Case (ii): When a is any arbitrary vertex of Hoffman graph.
Subcase (i):

Let a=v; forsome je{l,2,...,n} then the function f :V(G) —>{L2,...,2n+5} defined by
f(w)=i+2 if 1=3,4,5;
f (Wl) =4, f(Wz) =3

f(vi):{z(”+i—j)+7 if i=12,..,j-1

2(i— ) +7 ifi=j+Lj+2,..,n;
f(v;)=%
R
2(i—j)+6 if i=j+1j+2,..,n;
f(u;)=2;

is a prime labeling for C;00 B, with f(a)= f(v;)=1. Thus f isa prime labeling and also it is
possible to assign label 1 to any arbitrary vertex of a=v; in C,0 R,.

Subcase (ii):

Let a=u; for some je{l2,..,n} then define a labeling f, using the labeling f defined in
subcase (i) as follows: f,(u;)= f(v;), f,(v;)=f(u,) for je{L2,..,n} and f,(v)= f(v) for all
the remaining vertices. Then the resulting labeling f, is a prime labeling and also it is possible
to assign label 1 to any arbitrary vertex a=u; in C,0 B, graph. Thus from all the cases

described above G is a strongly prime graph.

Figure 1. A prime labeling of Csl Py having w, as label 1
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Theorem 2.2:
The graph G obtained by attaching K, at each vertex of a cycle C, is a strongly prime graph

for all integers n>3.

Proof:

Let C, be the cycle u,,u,,...,u,,u,. Let v,xy,z, be the vertices of i copy of K,; in which v; is
the central vertex. Identify z; with u;,1<i<n. Let the resultant graph be G . Now the vertex set
V(G) ={u,,Uy ..U,V Vo eV X X XY YooY d and the edge set

EG) ={uu,,/1<i<n-u{uutouf{uv, xv,yv, /1<i<n}, here [V(G)|=4n.

i+1
Let a be the vertex for which we assign label 1 in our labeling method. Then we have the
following cases:

Case (i):

Let a=u; forsome je{L2,..,n} then the function f:V(G)—>{L2,...,4n} defined by

F(u)= dn+4i—-4j+1 if 1=12,...]-4
Y ldi-4j+1 if i=j,j+1..n;
F(u) = 4-n+4?—4j+3 .if.izll,?,...j—l;
4i—-4j+3 if i=],j+1,..n;
AIn+4i-4j+2 if i=12,...]-1

f(x)=9 . . we. N
4i—-4)+2 if i=j,]+L1..n;
dn+4i—4j+4 if i=12,...]-1;
F)=1,0_, Y
i—4j+4 if i=],j+1,...n;

is a prime labeling for G with f(a)=f(u;)=1. Thus f is a prime labeling and also it is
possible to assign label 1 to any arbitrary vertex of a=u; in G.

Case (ii):

Let a=x; for some je{l2,..,n} then define a labeling f, using the labeling f defined in
case (i) as follows: f,(u;)= f(x,), f,(x;)=f(u;) for j=12,..,n and f,(v)=f(v) for all the
remaining vertices. Then the resulting labeling f, is a prime labeling and also it is possible to
assign label 1 to any arbitrary vertex a=x; in G.

Case (iii):
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Let a=y; forsome je{L2,...,n} then define a labeling f, using the labeling f defined in case
(i) as follows: f,(u;)=f(y;), fs(y;)=f(u;) for j=12,..,n and f,(v)="f(v) for all the
remaining vertices. Then the resulting labeling f; is a prime labeling and also it is possible to
assign label 1 to any arbitrary vertex a=y; in G.

Case (iv):

Let a=v, for some je{l,2,...,n} then define a labeling f, using the labeling f defined in case
(i) as follows: f,(v,)= f,(x), f,(x;)=f,(v;,) for j=12,..n and f,(v)=f,(v) for all the
remaining vertices. Then the resulting labeling f, is a prime labeling and also it is possible to
assign label 1 to any arbitrary vertex a=v; in G. Thus from all the cases described above G is

a strongly prime graph.

Figure 2. A prime labeling of a graph G obtained by attaching Ky g at each vertex of a cycle C, having u,

as label 1

3. Strongly Prime Labeling Of Some Subdivision Of Graphs:
Theorem 3.1:
The graph G obtained from subdividing the pendant edges of the crown graph C. is a strongly

prime graph for all integers n>2.

Proof:
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Let C. be the crown graph with vertices v,,v,,..v,,U;,U,,..u, . Let w,w,,.w, be the
corresponding new vertices which is subdividing the pendant edges of C . Then the resulting
graph be G. Now the wvertex set V(G)={u,6, w /1<i<n} and the edge set

EG)={uw,wyv, /1<i<n}u{uu,,/1<i<n-1}u{uu}.Here |V(G)|=3n.
Let a be the vertex for which we assign label 1 in our labeling method. Then we have the
following cases:

Case (i):

Let a=u; forsome je{L2,..,n} then define the function f :V(G) —{L2,...,3n} defined by

F(u)= 3N+3i-3j+1 if 1=12,...]-1,
Y 8i-3j+1 if i=j,j+1..n;
F(v) = 3T1+3?—3j+3 if ?=l.,2.,...j—1;
3i—-3j+3 if i=j,j+1..n;

1w 3_n+3?—3j+2 ?f izl_,z_,...j—l;
3i—-3j+2 if i=],j+1..n

is a prime labeling for G with f(a)=f(u;)=1. Thus f is a prime labeling and also it is
possible to assign label 1 to any arbitrary vertex of a=u; in G.

Case (ii):

Let a=v; forsome je{l,2,...,n} then define a labeling f, using the labeling f defined in case
(i) as follows: f,(u;)=f(v)), f,(v;)="f(u;) for j=12,..,n and f,(v)=f(v) for all the
remaining vertices. Then the resulting labeling f, is a prime labeling and also it is possible to
assign label 1 to any arbitrary vertex a=v; in G.

Case (iii):

Let a=w; forsome je{l2,...,n} then define a labeling f, using the labeling f, defined in
case (ii) as follows: f,(w;) = f,(v;), f;(v;) = f,(w;) for j=12,..,n and f,(v)= f,(v) forall
the remaining vertices. Then the resulting labeling f, is a prime labeling and also it is possible to

assign label 1 to any arbitrary vertex a=w; in G . Thus from all the cases described above G is

a strongly prime graph.
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Figure 3. A prime labeling of a graph G obtained from subdividing the pendant edges of the crown graph

C; having u; as label 1

Theorem 3.2:

The graph G obtained from subdividing the edges of the path P, of the comb graph C,, is a
strongly prime graph for all integers n>2.

Proof:

Let C, be the comb graph with vertices v,,v,,.v,,u,,u,,..u, . Let w,w,,.w,, be the
corresponding new vertices which is subdividing the edges of the path P, in C, . Then the
resulting graph be G . Now the vertex set V(G) ={u,,v;,w, /1<i<n,1<k <n-1} and the edge
setof G is E(G) ={uyv,,uw,,wu,,, /1<i<n1<k <n-1}. Here |V(G) |=3n-1.

Let a be the vertex for which we assign label 1 in our labeling method. Then we have the
following cases:

Case (i): When n is odd.

Subcase (i):

Let a=u; forsome je{l2,...,n} then the function f:V(G) —>{L2,...,3n-1} defined by
=T L

f(u)=31-3j+2 i j+1,j+3,..n for jis even;
f(v,)=3i-3j+1 “|j+1j+3..n—1for jisodd;
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f(u)=3i-3j+1 i i J,j+2,..n=1 for jis even;
f(v)=3i—-3j+2 i j+2..n  for jisodd;

f(u)=3n+3i-3j+1 i 1,35,...j—1  for jis even;
f(v,)=3n+3i-3j ~|135,...j—2  for jisodd;

f(u)=3n+3i-3j ¢ i |24, =2 for jis even;
f(v,)=3n+3i—-3j+1 " 12,4,6,...j—1 for jis odd;

is a prime labeling for G with f(a)=f(u;)=1. Thus f is a prime labeling and also it is
possible to assign label 1 to any arbitrary vertex of a=u; in G.

Subcase (ii):
Let a=w, for some je{L2,..,n—1} then define a labeling f, using the labeling f defined in

subcase (i) of case (i) as follows: f,(u;)=f(w,), f,(w;)="f(;) for j=12,.,nl and
f,(v) = f(v) for all the remaining vertices. Then the resulting labeling f, is a prime labeling
and also it is possible to assign label 1 to any arbitrary vertex a=w; in G.

Subcase (iii):

Let a=v,; for some je{l2,...,n} then define a labeling f, using the labeling f defined in
subcase (ii) of case (i) as follows: fy(v;)=f,(w,), fy(w;)=f,(v;) for j=12..n and
f,(v) = f,(v) for all the remaining vertices. Then the resulting labeling f, is a prime labeling
and also it is possible to assign label 1 to any arbitrary vertex a=v, in G.

Case (ii): When n is even.
Subcase (i):
Let a=u; forsome je{L2,..,n} then the function f:V(G)—>{L2,...,3n-1} defined by

3n+3i—3j+2 if i=1,2,..]-1

fw)=5_. .. e
3i—-3j+3 if i=j,j+L..n-1

f(u)=31-3j+2 . j+1,j+3,..n=1 for jis even;
f(v,)=3i-3j+1 | j+1j+3,..n for jisodd;

f(u)=31-3j+1 i J,j+2,..n for j is even;
f(v)=3i-3j+2 “lj,j+2,..n—=1 for jisodd;
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f(u)=3n+3i—3j _— 1,3,5..j—1  for jis even;
f(v)=3n+3i-3j+1 ~|135,...j—2  for jisodd;

f(u)=3n+3i-3j+1 _— 2,4,..j-2 for j is even;
f(v,)=3n+3i-3j 12,451 for j is odd;

is a prime labeling for G with f(a)=f(u;)=1. Thus f is a prime labeling and also it is
possible to assign label 1 to any arbitrary vertex of a=u; in G.

Subcase (ii):

Let a=w, for some je{l2,..,n—1} then define a labeling f, using the labeling f defined in
sub case (i) of case (ii) as follows: f,(u;)=f(w,;), f,(w;)=f(v;,) for j=12,..,n1 and
f,(v) = f(v) for all the remaining vertices. Then the resulting labeling f, is a prime labeling
and also it is possible to assign label 1 to any arbitrary vertex a=w; in G.

Subcase (ii):

Let a=v; for some je{L2,..,n} then define a labeling f; using the labeling f, defined in
subcase (ii) of case (ii) as follows: f;(v;)=f,(w;), f(w;)="f,(v;) for j=12..n and
f.(v) = f,(v) for all the remaining vertices. Then the resulting labeling f; is a prime labeling

and also it is possible to assign label 1 to any arbitrary vertex a=v; in G. Thus from all the

cases described above G is a strongly prime graph.
15 17 19 20 21 23 25 26 1 3 5 6 7 9 1 12 13

16 18 2 24 2 4 8 10 14

Figure 4. A prime labeling of a graph G obtained from subdividing the edges of the path P, of the comb

graph C,, having u, as label 1 (n,jisodd)

13 14 15 17 19 20 21 23 25 26 1 3 5 6 7 9 1

W

()

12 16 18 22 24 4 8 10

A Quarterly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories
Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., [JsiINECELERNEIE! as well as in Cabell’s Directories of Publishing Opportunities, U.S.A.

International Journal of Engineering, Science and Mathematics
http: //www.ijmra.us



September \/

E DIV Volume 4, Issue 3 ISSN: 2320-0294

2015 =

Figure 5. A prime labeling of a graph G obtained from subdividing the edges of the path P of the comb

n

graph C,, having u, as label 1 ( nisodd, j is even)

Theorem 3.3:

The graph G obtained from subdividing the pendant edges of the comb graph C,, is a strongly
prime graph for all integers n>2.

Proof:

Let C,, be the comb graph with vertices v,v,,..v,,u,,u,,.u, . Let w,w,,.w be the
corresponding new vertices which is subdividing the pendant edges of C,,. Then the resulting
graph be G. Now the wvertex set V(G)={u,v,w, /1<i<n} and the edge set
E(G) ={uw,wy, /1<i<n}u{uu,, /1<i<n-1}. Here |V(G)|=3n.

Let a be the vertex for which we assign label 1 in our labeling method. Then we have the
following cases:

Case (i):

Let a=u, forsome je{L2,..,n} then the function f:V(G)—>{L2,...,3n} defined by

F(u)= 3N+3i—-3j+1 if 1=12,...]-1,
Y 8i-3j+1 if i=j,j+1,..n;
F(v) = 3T1+3?—3j+3 ?f ?=1-,2-,...j—1;
3i—-3j+3 if i=7],j+1..n;

F(w) = 3_n+3?—3j+2 ?f i:l_,2_,...j—1;
3i-3j+2 if 1=j,]+1..n;

is a prime labeling for G with f(a)= f(u;)=1. Thus f is a prime labeling and also it is
possible to assign label 1 to any arbitrary vertex of a=u; in G.

Case (ii):

Let a=v; for some je{L,2,...,n} then define a labeling f, using the labeling f defined in case
(i) as follows: f,(u;)=f(v)), f,(v;)="F(u;) for j=12,.,n and f,(v)=f(v) for all the
remaining vertices. Then the resulting labeling f, is a prime labeling and also it is possible to

assign label 1 to any arbitrary vertex a=v; in G.
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Case (iii):

Let a=w; for some je{l2,..,n} then define a labeling f, using the labeling f, defined in
case (ii) as follows: f,(w;) = f,(v;), f;(v;) = f,(w;) for j=12,..,nand f,(v)= f,(v) forall the
remaining vertices. Then the resulting labeling f, is a prime labeling and also it is possible to
assign label 1 to any arbitrary vertex a=w; in G . Thus from all the cases described above G is
a strongly prime graph.

v
1
15 18 21 3 6 9 12

14@w, 17 20 2 5 8 11
13 10
u, 16 19 1 4 7

Figure 6. A prime labeling of a graph G obtained from subdividing the pendant edges of the comb graph

C,, having u, as label 1

Theorem 3.4:

The graph G obtained from subdividing the edges of the cycle C, in the key graph C,[l P, isa
strongly prime graph for all integers n>2.

Proof:

Let C,0 P, be the key graph with vertices w,, W, ,...Wy, U, U, ..U, ,V; Vs, ...V, . Let W, W,,...w, be
the corresponding new vertices which is subdividing the edges of the cycle C in key graph.

Then the resulting graph be G . Now the vertex set V (G) ={v,,u, /1<i<nw,w /1<i <5} and
the edge set E(G) ={vyv.,, /1<i<n-Tu{vu /1<i<n}u{wyv}

Uww /1<i<n}uf{ww , /1<i<n-Tu{ww}. Here |V (G)|=2n+0.
Let a be the vertex for which we assign label 1 in our labeling method. Then we have the
following cases:

Case (i): When a is any arbitrary vertex of a cycle.

Subcase (i):
Let a=w; forsome je{l2,..,5} then define the function f :V(G) —>{L2,...,2n+10} as
F(w) = 10_+2_(i— j+1 B _if_ i=12,..,]-1

2(i—j)+1 if i=j,j+L1...,5
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F(w) = 10_+2_(i—j)+2 if ?:1_,2_,...,j—1;
2(i—j)+2 if i=1],j+1...,5

f(v,)=10+2i-1 if 1=12,...,n;

f(u)=10+2i if i=12,..,n;

is a prime labeling for G with f(a)= f(w;)=1. Thus f is a prime labeling and also it is
possible to assign label 1 to any arbitrary vertex of a=w; in G.

Subcase (ii):

Let a=w, for some je{l,2,...,5} then the function f, using the labeling f defined in subcase

(1) as follows:

10+2(i — j) if 1=12,.j;

fl(W')z{Z(l—J) if i= J+1,J+2,5,

o -SRI~

and f,(v)= f(v) for all the remaining vertices. Then the resulting labeling f, is a prime labeling
and also it is possible to assign label 1 to any arbitrary vertex a = W'J. inG.

Case (ii): When a is any arbitrary vertex of path P, .

Let a=v; for some je{l,2,...,n} then define the function f :V(G)—>{L2,..,2n+10} as

f(w)=2i+2 if 1=1,2,..5

f(w)=2i+1 if 1=2,3,...5

f(w)=13;

f(Vi):{Z(-r1+?—j+5)+1 if ?:1_,2,...1:—1;
2(i— j+5)+1 if i=]+3 j+4,..n;

f(v;)=%

f(v,.) =3

f (Vj+2) = f (Wl) +3

) = 2(n+i-j+5)+2 if i=12,...j-1
Yo l2(i- j+5)+2 if i=j+3 j+4,..n;
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f(u)=2;

f(u.)=fw)+L

f(u.,)=f(w)+2

is a prime labeling for G with f(a)=f(v;)=1. Thus f is a prime labeling and also it is

possible to assign label 1 to any arbitrary vertex of a=v; in G.

[In this case, if f(vl) is a multiple of 13 then keep the above labeling f defined in case (ii) as
same and change the labels ( f (w;), f(w) )as f(w)=2i+2 if i=12,..5

f(w)=2i+3if i=12,.5]

Case (iii):

Let a=u; for some je{l2,..,n} then define a labeling f, using the labeling f defined in
case (ii) as follows: f,(u;)= f(v;), f,(v;)=f(u;) for je{L2,...,n} and f,(v)=f(v) forall the
remaining vertices. Then the resulting labeling f, is a prime labeling and also it is possible to
assign label 1 to any arbitrary vertex a=u; in G. Thus from all the cases described above G is

a strongly prime graph.

W
[
-

10 5 v

se———9
——

Le———9C
Be———ov

=
b
>

Figure 7. A prime labeling of a graph G obtained from subdividing the edges of the cycle Cgin Cgll Ry

having w, as label 1

Theorem 3.5:

The graph G obtained from subdividing the edges of the cycle C, and pendant edges in the key
graph C.U P, isa strongly prime graph for all integers n>2.

Proof:

Let C,[1 P, be the key graph with vertices W, W,,...W,, U, ,U,,...U,,V, V,,...v, . Let W, w,,..w, and
u,,U,,..U, be the corresponding new vertices which is subdividing the edges of the cycle C,and

pendant edges in C,U P,. Then the resulting graph be G. Now the vertex set
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V(G)={u,v,,u /1<i<nw,w /1<i<5} and the edge set

E(G)={vyv,,/1<i<n-Tuf{wyvIuf{ww /1<i<n}uf{ww, , /1<i<n-1}

i+l

ufww Fo{uu,vu /1<i <n}.Now |V (G) |=3n+10.
Let a be the vertex for which we assign label 1 in our labeling method. Then we have the

following cases:

Case (i): When a is any arbitrary vertex of C, .

Subcase (i):
Let a=w,; forsome je{l,2,...,5} then defined the function f :V(G) —>{L2,...,3n+10} as
F(w) = 2(?—j:+5)+1 if ?:1_,2_,...,j—1;
2(i—j)+1 if i=],j+1...,5
(o - N -
2(i—j)+2 if i=j,j+1..,5
f(v,)=10+3i if i=12,..,n;
f(u)=10+3i-2 if 1=12,...,n;
f(u)=10+3i-1 if i=1,2,...,n;

is a prime labeling for G with f(a)=f(w;)=1.Thus f is a prime labeling and also it is
possible to assign label 1 to any arbitrary vertex of a=w; in G.

Subcase (ii):

Let a:W'j for some je{l2,..,5} then define a labeling f, using the labeling f defined in

subcase (i) of case (i) as follows:

{ w) 2(i— j+5) if i=12,..];
220 ) if i=j+1j+2,..5

20— j+5)+1 if i=12,..j-1

fz(wi)={2(i_j)+1 if i=j,j+1..5

and f,(v)= f(v) for all the remaining vertices. Then the resulting labeling f, is a prime

labeling and also it is possible to assign label 1 to any arbitrary vertex a = w'j inG.
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Case (ii): When a is any arbitrary vertex of subdivision of pendant edges in a Hoffman graph.

Subcase (i):
Let a=v; forsome je{2,3,..n} then the function f :V(G) —>{L2,...,3n+10} defined by
F(w) = 2_(i+3)+1 ?f ?:1,2,3;
2i—3 if 1=4,5
2(|+3)+2 if 1=1,2;
f(w)= o :
if 1=34,5;

_J3(n+i-j+5)-2 if i=12,...]-1
3(I—j+5)—2 if i=)+1]+2,..n;

F(u)= 3(n+i—j+5 -4 if i=12,..,j-1L
|3(i-j+5)-4 if i=j+1j+2,..n

_[3n+i-j+5)-3 ifi=12..,j-1,
33— j+5)-3 if i=j+1j+2,..n

f(v,)=1

f(u)=2;

()=

is a prime labeling for G with f(a)= f(v;)=1.Thus f is a prime labeling and also it is
possible to assign label 1 to any arbitrary vertex of a=v; in G.

Subcase (ii):

Let azu'j for some je{2,3,...,n} then define a labeling f, using the labeling f defined in
subcase (i) of case (ii) as follows: f,(v;)=f(u;), f,(u;)="f(v,) for jefL2..n} and
f,(v) = f(v) for all the remaining vertices. Then the resulting labeling f, is a prime labeling
and also it is possible to assign label 1 to any arbitrary vertex a= u'j inG.

Subcase (iii):

Let a=u; for some je{2,3,..n} then define a labeling f, using the labeling f, defined in

subcase (ii) of case (ii) as follows: f,(u;)= f3(u'j), f4(u'j): fy(u;) for je{L2,..,n} and
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f,(v) = f,(v) for all the remaining vertices. Then the resulting labeling f, is a prime labeling
and also it is possible to assign label 1 to any arbitrary vertex a=u; in G.

Subcase (iv):

Let a=v, then define a labeling f. using the labeling f defined in subcase (i) of case (ii) as
follows: f,(w,)=2i+1 fori=234,5, f,(w)=2i+2 for i=12,..5, f;(w)=13 and

f.(v) = f(v) for all the remaining vertices. Then the resulting labeling f; is a prime labeling
and also it is possible to assign label 1to a=v, in G.

Subcase (iv)a:

Let a=u, then in the above labeling f, defined in subcase (iv) interchange the labels of v, and
u, . Then the resulting labeling f; is a prime labeling and also it is possible to assign label 1 to
a=u, inG.

Subcase (iv)b:

Let a =u, then in the above labeling fy defined in subcase ((iv)a) interchange the labels of u,

and u,. Then the resulting labeling f, is a prime labeling and also it is possible to assign label 1
to a=u, in G.Thus from all the cases described above G is a strongly prime graph.

13V, 16 19 22 25 28
o o B FY

Figure 8. A prime labeling of a graph G obtained from subdividing the edges of the cycle 05 and pendant

edges in the key graph C;[0 B, having w, as label 1
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