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Prime labeling of H- super subdivision of
Y-tree related graphs
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Abstract

A graph GG with p points is called a prime labeling , if it possible
to label the points = € V' with distinct labels f(z) from {1,2,....p}
in such a way that for each line e = uv ged (f(u), f(v)) = 1. In
this paper we prove that some classes of graphs related to H- super
subdivision of Y -tree are prime graphs.
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1 Introduction

In this paper, we consider finite, simple, undirected, nontrivial and connected
graphs G = (V(G), E(G)) where V, E is point set are line set . We refer Bondy
and Murthy Bondy and Murthy [1976].

A graph labeling is an assignment the number to the points are lines or both
subject to some constraints. For entire survey of graph labeling we refer Esakki-
ammal et al. [2016]. The idea of prime labeling was introduced by Roger Etringer
and studied by many authors Deretsky et al. [1991],Tout et al. [1982].

The super subdivision of graph was defined by Sethuraman and Selvaraju
in G.Sethuraman and P.Selvaraju [2001] and further studied by Esakkiammal
et.al.Esakkiammal et al. [2016]. S.Meena et.al. Meena and J.Naveen [2016].Prime
labeling of HSS of V-tree related graphs.

Definition 1.1. Ler G = (V(G), E(G)) be a graph with p points. A mapping
G:V(G) = {1,2,...,p} is known as prime labeling if for every line e = uv € E,
greatest common divisor (f(u) and f(v)) isl.

Definition 1.2. The tree on 6 points having two points of degree 3 is called a H-
graph. We consider a H-graph got by adding a line between even degree points
of two paths P, and Pj each of length two.

Definition 1.3. The graph H-super sub-division of the graph is denote HSS(G)
is the graph got from G by changing each line H-graph so that end point of e; are
replaced by end point in P, and end point Pj.

Definition 1.4. A V- tree V,, 1 (n > 2) is a graph got from the path Q,, by
appending an line to a point of path Q,, adjacent to an end point.

Definition 1.5. Let Y., 1 be a Y-tree (m > 2) with m + 2 points and m + 1 lines.
Let the points of V11 be vy,v9, 03, ..., V. The H- super subdivision of )-tree
HSES (Vims1) is constructed from V,, 1 by replacing each line by the H- graph.
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Figure 1: HSS(Y5.;)

2 Main results

Theorem 2.1. The graph HSS(Y,,+1) is a prime graph.

Proof:

Let G = HSS(Y,,+1) be the graph with point set

V(G) = {w, v,z y,w /1 < T <mPu{u,u” v, 2,0, Upq }

E(G) = {(wuv, vz, vy, wixg, xugq /1 < T <m} U{(ve, vu’, vz, xw}
Define a mapping G : V(HSS (V1) — {1,2,...5m +6})

f(uy) =51-4 forl1 <l<m+1

f(v) =513 for1 <1 <m [# 0(mod3)
f(v)= 51 2 for1 <!l <m [=0(mod3)
flz) = forl1<l<m
fly) = 51 2 for1 <l <m [ % 0(mod3)
f(y) =51-3 for1 <1 <m [=0(mod3)
f(w;) =51-1 for1 <l <m
F(v) = Sme)

f(z) =5(m+1)-2
f(u ’) 5(m+1)+1
f(u") = 5(m+1)-1
f(w) =5(m+1)-3

Clearly the point labels are different with this labeling foreache € E.
greatest common divisor (f(u) and f(v)) =
Thus G is a prime labeling. Hence HSS( m+1) is a prime graph.
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Figure 2: HSS(Y5.;)

Theorem 2.2. The HSS (Vin11)QK, is a prime graph.

Proof:

Let G = HSS(Y,,+1)QK, be the graph with point set

VA(G) = {w, v, 0, 1, w1, 70, prs iy s, 0 /1T < L <my

U{u,u" r v, 2y, w, q, ', "} and the line set

E(G) = {(wvr, viyr, zry, vy, vgsl, wigr, yipr, v /1 <0< m}

U{(v'v, u't' vs, ve, xy, wit;, vz, u"t", xw, wq, r,r}

Define a mapping G : V(HSS (Vm+1)QKy — {1,2,...10(m + 1) + 1})

f(u;) =101-9 for1 <I1<m
f(v) =101-6 for1 <l <m-—1 [%0(mod3)
f(v) =101-7 for1 <l <m I = 0(mod3)
fly)=101-5  for1 <Il<m

f(w)=101-2  forl1<Il<m

f(t;) =101-8 forl<l<m

f(s1) =101-7 for1 <l <m-—1 1% 0(mod3)
f(s1) =101-6 forl<i<m I = 0(mod3)

f(x) =101-1 forl <l<m

f(r) =101 forl <l<m

flp)=101-4  for1<I<m

Fflg)=101-3  forl1<i<m

f(u') = 10m+8

f(u”) = 10m+5

f(v) =10m+9
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f(z) = 10m+4
f(q) = 10m+2
£(s) = 10(m+1)
f(y) = 10m+7
f(t") = 10(m+1)+1
F(t") = 10m+6
F(w) =10m+3
F(r) = 10m+1

Clearly the point labels are different with this labeling for each e € E.
greatest common divisor (f(u) and f(v)) = 1.

Thus G is a prime labeling.

Hence HSS (Y 11)QK is a prime graph.
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Figure 3: HSS(Vint1)QK,

Theorem 2.3. The HSS (Vyn11)Q2K, is prime graph.

Proof:

Let G = HSS (Vm+1)Q2K, be the graph with point set

V(g> = {'LL[, Ui, X1, Y1, Wi, T1, 71, P, 41, St tlapga Qllv 527 t;/l S l S m} U
{ula U’”7 rv,r,Y,w,ri, e, 411, 412, t,117 t/127 tlla t127 S11, 512, Un+1, tn—‘rlt;n+1}
and line set.

E(G) = {(wvy, vy, wity, visy, visy, yipu, yip},

VXL, Ty T, DWW, Wi, T /1 <D <m

U{ (v, wv,vs11, 0812, U th1, W'tio, vz, 2w, 27171, 2712, W,

Wq12, U1t 1 U1ty 1 }

Define a mapping

flur) =5
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w) = 151-14 for2<i<m+11l=1
w)=151-13  for2<l<m+1 [ = 0(mod2)
x;) = 151-1 forl1 <li<m

151-10 forl <[ <m

151-8 for1 <I<m [=1(mod2)
=151-7 for1<l<m [ = 0(mod2)
wy) = 151-4 for1 <i<m
) =151-2 forl1<i<m
) =151 forl1 <i<m
t;) = 151-13 for2<I<m+1

)

[ = 1(mod2)
t;) = 151-14 for2<!i<m+11

1
0(mod2)

1-7 for1 <!l <m [ =1(mod2)

51-6 forl1 <[ <m
=151-5 forl1 <l <m
= 15I-3 forl1 <l <m

S ~— —
I
—_—
WD
=T
85 =
+ N
[

N
+
(O8]

for2<l<m+1

S SR T T S TR SR S T S S SR S T S S T S S S S S S S S S S SR S R S S S S

r) =15m+4
7”11) = 15m+7
7”12) = 1549
q11) = 15m+5
q12) = 1546
1) = 15(m+1)-3
#,) = 15(m+1)-4
)
)
)

f(s12) = 15(m+1)+2

Clearly the point labels are different with this labeling for each e € F.
greatest common divisor (f(u) and f(v)) = 1.

Thus G is a prime labeling. Hence HSS(Y,,,+1)@Q2K5 is a prime graph.
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Figure 4: HSS(Y,,11) Q2K

Theorem 2.4. The HSS(Vin+1)Q(K3 U Ky) is a prime graph.

Proof:

Let G = HSS(Vn11)Q(K3 U K3) be the graph with point set

V(g> = {Ul, Ui, Z1, Yi, Sty 527 tl? t;a Zl7plvp27 wy, q, qZJ r, T27 kl7 kllv ll; l;

/]- S l S m} U {U, u/) v,%,Y,w, k7 q11, qila tlla t/127 r11,712,7, t/117 t/12) ta Z,
511,512, S, b1 thy 1 2m+1} and the line set.

E(G) = {wuv, viyr, iz, wity, wity, viky, vpsy, visy, yire, tit, $iSp, yipn, wip),
wyry, wiqy, vrwy, wiky, oly, 2ily, oy, ag, bl w1 <L < m}

U{vw, vs11, 819, W' 2, uw't1y, witig, w't, u't)y,

ult/127 vs,vx, Ul% xr, T, T2, TW, WK, W11, U)Qh, 1,712,411, 912,

811, 812, L11, 12, 1o, b1ty 1 U1t 1, U1ty 41, Unp1 Zng1 )}
Define a mapping G : V(HSES (V1) Q(K3 U Ky) — {1,2,....20(m + 1) + 3}
f(u;) =201-15 for1 <1l <m+1 [# 0(mod3)

f(uy) =201-17 for1 <l <m+1 = 0(mod3)
f(v) =201-13 for1 <i<m 1% 0(mod3)
f(v) =201-11 for1 <i<m [ =0(mod3)
f(z;) =201-1 for1 <l <m
f(y) =201-9 for1 <l <m
f(w;) =201-5 for1 <l <m
f(s) =201-11 for1<i<m
f(t;) =201-17 for1 <l <m+1 [ % 0(mod3)
f(t;) =201-16 for1 <l <m+1 [ =0(mod3)
f(t)) =201-16 for1 <l <m+1 [# 0(mod3)
f(t;) =201-15 for1 <l <m+1 [ =0(mod3)
f(z)=201-18 forl<li<m
f(pl)=2()18 for1<i<m
f(p)) = 201- for1 <l<m
f(ql):2014 for1 <l <m
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) =201-3 for1 <l <m
) =201-10 forl1 <l<m
) =201-6 for1<i<m

) =201-14 forl1 <l <m
) =201-12 forl1 <[ <m
=201 forl1 <[ <m
201+1 for1 <l <m
) =20(m+1)-1

=20(m+1)-5

e S S
N N
1]

th,) = 20(m+1)-4

t5) = 20(m+1)-3

t) =20(m+1)-6

z) =20(m+1)-2

s1) =20(m+1)+2

S9) =20(m+1)+3
f(s) =20(m+1)+4
Clearly the point labels are different with this labeling for each e € E.
greatest common divisor (f(u) and f(v)) = 1.
Thus G is a prime labeling.
Hence HSS (Vpm+1)Q(K3 U K) is a prime graph.
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Figure 5: HSS (V1) Q(K3 U Ko)
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3 Conclusions

Prime labeling of #- Super Subdivision of - tree related graphs. HSS(V,+1),
HSES (V1) QKy, HES(Vii1)2Ks, HSS (Vn11)Q(K3 U K3) are prime graphs.
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