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Abstract

A graph G with a points and Slines is known as a super harmonic mean|
graphs if it is possible to value the pointsz € V with differentvaluesg(z)
from 1,2, ...,a + B in such a way that when everylinel = ab is valued

. _ _ [29(a)g(®b) 2g(a)g(b)
with g(l = ab) = [g(a)+g(b)] lg(a)+g(b)

distinct. In this case, g is known asthe Super harmonic mean labeling
of G. In this paper, we proved we prove that some path related graphs
such as the Path union of two cycles C,,,, k — Path union of two cycleg
Cyn, Path union of two crowns Cj,, and k — Path union of two crowns Cp,
all are super harmonic mean graph .

J then the line values are
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I. INTRODUCTION

We often refer to finite undirected graphs as "graphs" rather than loops or multiple lines. The cycle of length m
is representedby C,,, the crown of length m is represented by Cj, and therefore the path of lengthk is
represented by P,,. We follow Harary [3] for all other standards in terminology and notation.For a thorough
analysis of graph labeling, see Gallain [2].S. Somasundaram et al. introduced the concept of harmonic mean
labeling of graphs in [6,7,8].S. Meena. et.al investigate a few harmonic mean graph in [4].R. Ponraj and D.
Ramya introduced super mean labeling of graphs in [5]. S. Sandhya and C. David Raj introduced Super
harmonic labeling in [9]. C. David Raj and C. Jayasekaran investigate a some results on super harmonic mean
graphs [1]. We examine the super harmonic mean labeling of some path related graphs in this paper.For the
purpose of this investigation, the definitions presented are below helpful.

Definition 1.1: [4,5,6,7,8]

A closed path is known as a cycle. A cycle on mpoints is representedby C,,.
Definition 1.2: [4]

The union of two graphsH; = (P;,Q,),H, = (P,,Q,) isagraph H = H; U H,
withpoint set P = P; U P, and the lineset Q = Q, U Q5.
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Definition 1.3: [4]
Let Hy, Hy, ..., H,y, m = 2 be m copies of a fixed graph H. The graph Hgot by joiningaline between H; and
Hj,q forj=1,2,..,m — 1is known as a path union of G.

Definition 1.4: [4]

The k — path union of two cycles C,, is the graph got by joining two points from two copies of C,,, by a path
P, of length k — 1.

Il. MAIN RESULTS

We investigate thesuper harmonic mean labeling of some path related graphs in this paper.
Theorem: 2.1

The path union of two cycles C,, is a super harmonic mean graph.

Proof:

Let ay, ay, ..., a,, and by, b, ..., by, be the points of two cyclesC,,in G.

LetV(G) = {as,ay, ..., ay, b1, by, ..., by}

E(G) ={asap;1 /1 <€ <m—1}U{bpbp,; /1 <L <m—1}

U {anay, bymby, amb,} .

Which are denoted in Figure 1

A b,
am~1 a1 bm b2
a bm-1 by

as

Figure 1: Super harmonic mean labeling of path union of two cycles C,,

A mappingg: V(G) - {1,2, ..., 4m + 1} by

g(ap) =2¢ fort<f<m

glbp) =2m++¢ fort<f<m

The linevalues are different.

Therefore, g is the super harmonic mean labeling of G.

Example: 2.1.1

12
14
10 2 24 16
3 4 22 18
6 20

Figure 2: super harmonic mean labeling of path union of two cycles Cq
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Theorem: 2.2
k — Path union of two cycles C,, is a super harmonic mean graph.
Proof:
Letaq,a,, ..., a,, and by, by, ..., b, be the points of two cycles C,,in G.
Leta,, = cq,Cy, ..., C; = by be the points of path Py.
Let V(G) = {al,az, vy, b1, b3, ...,bm,}

C1,Cp, ., Cg
E(G) = {a.ga,g+1/1 <f<m-— 1} U {b{b.ﬁ_l/l <f<m-— 1}
U{cpcprq/1 <€ <k —1}U{a,ay, bybi}

Which are denoted in Figure 3

am = 1 C; €3 . Ck-1 ¢, =hb

Figure 3: Super harmonic mean labeling of k — path union of two cycles C,,

Amappingg: V(G) - {1,2,...,.4m + k + 3} by

g(ap) =2¢ fori<f#<m
glcp)=2m+2¢—-2 for2 < <k-1

gbp) =2m+k+2¢+2 fort<f<m

The line values are different.

Therefore, g is the super harmonic mean labelingof G.

Example: 2.2.1
10 12 14 16 18 20
. ® .
8 2 28 22
6 4 26 24

Figure 4: Super harmonic mean labeling of k — path union of two cycles Cs

Theorem: 2.3

Path union of two crowns Cy, is asuper harmonic mean graph.

Proof:

Letaq,a,, ..., ay, and by, by, ..., by, be the points of two cycles C,,in G.

Let aj,a, ..., ay, be the pendant points attached at a4, a,, ..., a,, respectively and by, b, ..., by, be the
pendant points attached at b4, by, ..., b, respectively.

LetV(G) = {a;,ay, ..., Ay, by, by, ..., by, a4, a5y, ..., Ay, by, b3, ..., bl }

E(G) ={agag+1/1Sme—l}U{bgbgH/lS{’Sm—l}

U{asa; /1 <€ <m}u{bsb,/1<¢<m}

U {a,,aq, b;mby, amby}.

Which are denoted in Figure 5
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b,

!
a; bm—l

Figure 5: Sper harmonic mean labeling of Path union of two crowns Cp,

Amappingg: V(G) - {1,2, ...,8m} by

g(a,) =4¢ fort<f<m
glap) =4¢ -2 fort<f<m
g(by) =4m+4¢ fori<f<m

gby) =4m+4£ -2 fort<f<m
The line values are different.
Therefore, g is the super harmonic mean labelingof G.

Example: 2.3.1
14 18
16 2 30 20
10 4 ® o 32 24 22
12 8 28
6 26

Figure 6: Super harmonic mean labeling of path union of two crowns Cj

Theorem: 2.4
k — Path union of two crowns Cy, is asuper harmonic mean graph.
Proof:
Letaq,a,, ..., ay, and by, by, ..., by, be the points of two cycles C,,in G.
Let a,, = ¢y, ¢y, ..., = by be the points of path Py.
Let a3, a}, ..., ay, be the pendant points attached at a4, a,, ..., a,, respectively and b1, b,
pendant points attached at b4, b, ..., by, respectively.

aq,Qay, -, Ay, b1, by, .., by, €1, Co, v, Ck,
Letv(6) = | @y, @y o) Gy Bl By oy Bl J
E(G) = {agag_‘_l/l <f{<m- 1} U {bgb.ﬁ_l/l <f{<m- 1}
U{cocpp1/1 <t <k—-1}U{apay,/1<¢<m}
U{beb; /1 <¢ <m}U{anaq,bybi}
Which are denoted in Figure 7
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b,

!
a, bm—l

Figure 7: Super harmonic mean labeling of k —path union of two crowns C;,,

Amappingg: V(G) = {1,2,...,.8m + k + 2} by

g(a,) =4¢ fort<f<m

glap) =4¢ -2 fort<f<m

glcp) =4m+ 24 -2 forc2<f¢<k-1
gby) =4dm+2k+4£—-4 forl<f<m

gby) =4m+2k+4€—6 fort<f<m

The line values are different.
Therefore, g is the super harmonic mean labelingof G.

Example: 2.4.1
14 26
16 18 20 22 24
° °
2 38 28
10 o o 40 32 30
36
6 34

Figure 8: Super harmonic mean labeling of k —path union of two crowns C;
I11. CONCLUSION

Four new findings on thesuper harmonic mean labeling of unique graphs like the Path, Cycle, and Crown have
been presented.Similar work can be done for more families as well as with various graph labeling methods.
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