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

A graph G with p points is called a prime labeling , if it possible
to label the points x ∈ V with distinct labels f(x) from {1, 2, ..., p}
in such a way that for each line e = uv gcd (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 ofHSS of Y-tree related graphs.

Definition 1.1. Let 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)〉 is1.

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 P2 and P ′

2 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 lineH-graph so that end point of ei are
replaced by end point in P2 and end point P ′

2.

Definition 1.4. A Y- tree Ym+1 (n ≥ 2) is a graph got from the path Qn by
appending an line to a point of path Qn adjacent to an end point.

Definition 1.5. Let Ym+1 be a Y -tree (m ≥ 2) with m+2 points and m+1 lines.
Let the points of Ym+1 be v1, v2, v3, ...., vm. The H- super subdivision of Y-tree
HSS(Ym+1) is constructed from Ym+1 by replacing each line by theH- graph.

55



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

Figure 1: HSS(Y5+i)

2 Main results
Theorem 2.1. The graphHSS(Ym+1) is a prime graph.

Proof:
Let G =HSS(Ym+1) be the graph with point set
V (G) = {ul, vl, xl, yl, wl/1 ≤ l ≤ m}∪{u′, u′′, v, x, w, um+1}
E(G) = {(ulvl, vlxl, vlyl, wlxl, xlul+1/1 ≤ l ≤ m} ∪{(vx, vu′, u′′x, xw}
Define a mapping G : V (HSS(Ym+1)→ {1, 2, ....5m+ 6})
f(ul) = 5l-4 for 1 ≤ l ≤ m+ 1
f(vl) = 5l-3 for 1 ≤ l ≤ m l 6≡ 0(mod3)
f(vl) = 5l-2 for 1 ≤ l ≤ m l ≡ 0(mod3)
f(xl) = 5l for 1 ≤ l ≤ m
f(yl) = 5l-2 for 1 ≤ l ≤ m l 6≡ 0(mod3)
f(yl) = 5l-3 for 1 ≤ l ≤ m l ≡ 0(mod3)
f(wl) = 5l-1 for 1 ≤ l ≤ m
f(v) = 5(m+1)
f(x) = 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 for each e ∈ E.
greatest common divisor (f(u) and f(v)) = 1.
Thus G is a prime labeling. HenceHSS(Ym+1) is a prime graph.
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Figure 2: HSS(Y5+i)

Theorem 2.2. TheHSS(Ym+1)@K2 is a prime graph.

Proof:
Let G =HSS(Ym+1)@K2 be the graph with point set
V (G) = {ul, vl, xl, yl, wl, rl, pl, ql, sl, tl/1 ≤ l ≤ m}
∪{u′, u′′, r, v, x, y, w, q, t′, t′′} and the line set
E(G) = {(ulvl, vlyl, xlrl, vlxl, vlsl, wlql, ylpl, xlwl/1 ≤ l ≤ m}
∪{(u′v, u′t′, vs, vx, xy, ultl, u

′′x, u′′t′′, xw,wq, rnr}
Define a mapping G : V (HSS(Ym+1)@K2 → {1, 2, ....10(m+ 1) + 1})
f(ul) = 10l-9 for 1 ≤ l ≤ m
f(vl) = 10l-6 for 1 ≤ l ≤ m− 1 l 6≡ 0(mod3)
f(vl) = 10l-7 for 1 ≤ l ≤ m l ≡ 0(mod3)
f(yl) = 10l-5 for 1 ≤ l ≤ m
f(wl) = 10l-2 for 1 ≤ l ≤ m
f(tl) = 10l-8 for 1 ≤ l ≤ m
f(sl) = 10l-7 for 1 ≤ l ≤ m− 1 l 6≡ 0(mod3)
f(sl) = 10l-6 for 1 ≤ l ≤ m l ≡ 0(mod3)
f(xl) = 10l-1 for 1 ≤ l ≤ m
f(rl) = 10l for 1 ≤ l ≤ m
f(pl) = 10l-4 for 1 ≤ l ≤ m
f(ql) = 10l-3 for 1 ≤ l ≤ m
f(u′) = 10m+8
f(u”) = 10m+5
f(v) = 10m+9
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f(x) = 10m+4
f(q) = 10m+2
f(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.
HenceHSS(Ym+1)@K2 is a prime graph.

Figure 3: HSS(Ym+1)@K2

Theorem 2.3. TheHSS(Ym+1)@2K2 is prime graph.

Proof:
Let G =HSS(Ym+1)@2K2 be the graph with point set
V (G) = {ul, vl, xl, yl, wl, r1, rl, pl, ql, sl, tl, p

′
l, q

′
l, s

′
l, t

′
l/1 ≤ l ≤ m} ∪

{u′, u′′, r, v, x, y, w, r11, r12, q11, q12, t
′
11, t

′
12, t11, t12, s11, s12, un+1, tn+1t

′
m+1}

and line set.
E(G) = {(ulvl, vlyl, ult

′
l, vlsl, vls

′
l, ylpl, ylp

′
l,

vlxl, xlrl, xlr
′
l, xlwl, wlql, wlq

′
l, xlul+1/1 ≤ l ≤ m}

∪{(vx, u′′v, vs11, vs12, u
′′t11, u

′′t12, u
′x, xw, xr11, xr12, wq11,

wq12, um+1tm+1, um+1t
′
m+1}

Define a mapping
G : V (HSS(Ym+1)@2K2 → {1, 2, ....15(m+ 1) + 3}
f(u1) = 5
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f(ul) = 15l-14 for 2 ≤ l ≤ m+ 1 l ≡ 1(mod2)
f(ul) = 15l-13 for 2 ≤ l ≤ m+ 1 l ≡ 0(mod2)
f(xl) = 15l-1 for 1 ≤ l ≤ m
f(vl) = 15l-10 for 1 ≤ l ≤ m
f(v1) = 3
f(yl) = 15l-8 for 1 ≤ l ≤ m l ≡ 1(mod2)
f(yl) = 15l-7 for 1 ≤ l ≤ m l ≡ 0(mod2)
f(wl) = 15l-4 for 1 ≤ l ≤ m
f(rl) = 15l-2 for 1 ≤ l ≤ m
f(r′l) = 15l for 1 ≤ l ≤ m
f(tl) = 15l-13 for 2 ≤ l ≤ m+ 1 l ≡ 1(mod2)
f(tl) = 15l-14 for 2 ≤ l ≤ m+ 1 l ≡ 0(mod2)
f(t1) = 2
f(pl) = 15l-7 for 1 ≤ l ≤ m l ≡ 1(mod2)
f(pl) = 15l-8 for 1 ≤ l ≤ m l ≡ 0(mod2)
f(pl) = 6
f(p′l) = 15l-6 for 1 ≤ l ≤ m
f(ql) = 15l-5 for 1 ≤ l ≤ m
f(q′l) = 15l-3 for 1 ≤ l ≤ m
f(s1) = 4
f(s′1) = 8
f(t′l) = 15l-12 for 2 ≤ l ≤ m+ 1
f(t′l) = 15(m+1)+3
f(u′) = 15m+10
f(u′′) = 15(m+1)-1
f(v) = 1
f(x) = 15m+4
f(r11) = 15m+7
f(r12) = 15+9
f(q11) = 15m+5
f(q12) = 15+6
f(t′11) = 15(m+1)-3
f(t′12) = 15(m+1)-4
f(t11) = 15(m+1)-2
f(t12) = 15(m+1)
f(s11) = 15(m+1)+1
f(s12) = 15(m+1)+2
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. HenceHSS(Ym+1)@2K2 is a prime graph.
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Figure 4: HSS(Ym+1)@2K2

Theorem 2.4. TheHSS(Ym+1)@(K3 ∪K2) is a prime graph.

Proof:
Let G =HSS(Yn+1)@(K3 ∪K2) be the graph with point set
V (G) = {ul, vl, xl, yl, sl, s

′
l, tl, t

′
l, zl, pl, p

′
l, wl, ql, q

′
l, rl, r

′
l, kl, k

′
l, ll, l

′
l

/1 ≤ l ≤ m} ∪ {u, u′, v, x, y, w, k, q11, q
′
11, t11, t

′
12, r11, r12, r, t

′
11, t

′
12, t, z,

s11, s12, s, tm+1, t
′
m+1zm+1} and the line set.

E(G) = {ulvl, vlyl, ulzl, ultl, ult
′
l, vlkl, vlsl, vls

′
l, ylrl, tlt

′
l, sls

′
l, ylpl, ylp

′
l,

wlrl, wlq
′
l, xlwl, xlk

′
l, xlll, xll

′
l, plp

′
l, qlq

′
l, lll

′
l, xlul+11 ≤ l ≤ m}

∪{vu′, vs11, vs12, u
′z, u′t11, u

′t12, u
′t, u′t′11,

u′t′12, vs, vx, u
′x, xr, xr11, xr12, xw,wk, wq11, wq

′
11, r11, r12, q11, q12,

s11, s12, t11, t12, t
′
11t

′
12, tm+1t

′
m+1, um+1tm+1, um+1t

′
m+1, un+1zn+1}

Define a mapping G : V (HSS(Ym+1)@(K3 ∪K2)→ {1, 2, ....20(m+ 1) + 3}
f(ul) = 20l-15 for 1 ≤ l ≤ m+ 1 l 6≡ 0(mod3)
f(ul) = 20l-17 for 1 ≤ l ≤ m+ 1 l ≡ 0(mod3)
f(vl) = 20l-13 for 1 ≤ l ≤ m l 6≡ 0(mod3)
f(vl) = 20l-11 for 1 ≤ l ≤ m l ≡ 0(mod3)
f(xl) = 20l-1 for 1 ≤ l ≤ m
f(yl) = 20l-9 for 1 ≤ l ≤ m
f(wl) = 20l-5 for 1 ≤ l ≤ m
f(sl) = 20l-11 for 1 ≤ l ≤ m
f(tl) = 20l-17 for 1 ≤ l ≤ m+ 1 l 6≡ 0(mod3)
f(tl) = 20l-16 for 1 ≤ l ≤ m+ 1 l ≡ 0(mod3)
f(t′l) = 20l-16 for 1 ≤ l ≤ m+ 1 l 6≡ 0(mod3)
f(t′l) = 20l-15 for 1 ≤ l ≤ m+ 1 l ≡ 0(mod3)
f(z′l) = 20l-18 for 1 ≤ l ≤ m
f(pl) = 20l-8 for 1 ≤ l ≤ m
f(p′l) = 20l-7 for 1 ≤ l ≤ m
f(ql) = 20l-4 for 1 ≤ l ≤ m
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f(q′l) = 20l-3 for 1 ≤ l ≤ m
f(rl) = 20l-10 for 1 ≤ l ≤ m
f(r′l) = 20l-6 for 1 ≤ l ≤ m
f(kl) = 20l-14 for 1 ≤ l ≤ m
f(k′

l) = 20l-12 for 1 ≤ l ≤ m
f(ll) = 20l for 1 ≤ l ≤ m
f(l′l) = 20l+1 for 1 ≤ l ≤ m
f(u′) = 20(m+1)-1
f(u) = 20(m+1)-5
f(v) = 1
f(x) = 20m+11
f(w) = 20m+7
f(k) = 20m+6
f(q11) = 20m+8
f(q′11) = 20m+9
f(t11) = 20(m+1)
f(t12) = 20(m+1)+1
f(r11) = 20m+12
f(r12) = 20m+13
f(r) = 20m+10
f(t′11) = 20(m+1)-4
f(t′12) = 20(m+1)-3
f(t) = 20(m+1)-6
f(z) = 20(m+1)-2
f(s1) = 20(m+1)+2
f(s2) = 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.
HenceHSS(Ym+1)@(K3 ∪K2) is a prime graph.

Figure 5: HSS(Ym+1)@(K3 ∪K2)
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3 Conclusions
Prime labeling ofH- Super Subdivision of Y- tree related graphs. HSS(Yn+1),

HSS(Yn+1)@K2,HSS(Yn+1)2K2,HSS(Yn+1)@(K3 ∪K2) are prime graphs.
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