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ABSTRACT

A graph labeling is an assignment of integers to the vertices or edges or both subject to certain
conditions. The graph for which every edge(uv),the labels assigned to u and v are oblong numbers and
for each vertex of degree at least 2, the g c d of the labels of the incident edges is 1. Here we
characterize some path related graphs for oblong mean prime labeling.
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1.INTRODUCTION

All graphs in this paper are finite and undirected. The symbol V(G) and E(G) denotes the vertex set and
edge set of a graph G. The graph whose cardinality of the vertex set is called the order of G, denoted by
p and the cardinality of the edge set is called the size of the graph G, denoted by q. A graph with p
vertices and q edges is called a (p,q)- graph.

A graph labeling is an assignment of integers to the vertices or edges. Some basic notations and
definitions are taken from [1],[2],[3],[4] and [5] . Some basic concepts are taken from Frank Harary [1].
In this paper we investigated the oblong mean prime labeling of some path graphs.

Definition: 1.1 Let G be a graph with p vertices and q edges. The greatest common divisor of a vertex of
degree greater than or equal to 2, is the g c d of the labels of the incident edges.

Definition: 1.2 An oblong number is the product of a number with its successor, algebraically it has the
form n(n+1).The oblong numbers are 2, 6, 12, 20, -------------- .

2.MAIN RESULTS

Definition 2.1 Let G be a graph with p vertices and q edges . Define a bijection

f:V(G) - {2,6,12,20 ,--------------—-- ,p(p+1)} by f(v)) =i(i + 1) , for every i from 1 to p and define a 1-1

w. The induced function

mapping fomp: ¢ E(G) — set of natural numbers N by fg., (uv) =
fo*mpl is said to be an oblong mean prime labeling, if the g c d of each vertex of degree at least 2, is one.
Definition 2.2 A graph which admits oblong mean prime labeling is called an oblong mean prime graph.

Theorem: 2.1 The path P, admits oblong mean prime labeling.

Proof: Let G=P, and letv;,vy,--—------—--—----- ,Vhare the vertices of G.
Here |V(G)| = nand |E(G)] =n-1.
Define a function f:V — {2,6,12,------------—-—-- n(n+ 1)} by

fv;) =i(i+1) ,i=1,2,~---—-- n.
Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling f;,,,,; is defined as follows

fompt (Vi Visa) = (i+1)%, 21,2, e ;n-1
Clearly fomp is an injection.
g cd of (vi.1) =gcd Of{fo*mpl(vi vi+1) ’ fo*mpl(vi+1 vi+2) }
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=gcdof{(i+1)?, (i+2)*}
=gcdof{(i+1), (i+2) }

So, g c d of each vertex of degree greater than one is 1.
Hence P,, admits, oblong mean prime labeling.
Theorem 2.2 The corona of a path P, admits oblong mean prime labeling.

Proof: LetG=P, & K, and let vqvy,-—------------=- v, are the vertices of G.
Here |V(G)|] = 2nand |E(G)| =2n-1.
Define a function f:V — {2,6,12,------------—-—-- 2n(2n+ 1) } by

f(vi) = |(|+1) ’ i= 1121 ______ ,2n.
Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling f;,,,,; is defined as follows
f;mpl(vi Vit1) = (i+1), j = 1,7 —— n+1
2n%-2ni+3n+i’+i+4 3 J— n-2

f;mpl(vi+2 UZn—i+1)
Clearly famyp is an injection.
g cd of (vii) =1,i=1,2,-—-m ,n.

So, g c d of each vertex of degree greater than one is 1.

Hence P, © K; ,admits oblong mean prime labeling.

Theorem 2.3 2-tuple graph of path P,, admits oblong mean prime labeling, when n is not a multiple of
3

Proof : Let G = T*(P,) and let vy, vy, --------------—- Vo, are the vertices of G.
Here |V(G)| = 2nand |E(G)| =3n-2.
Define a function f:V —{2,6,12,------------—---- 2n(2n+ 1) } by

f(vi) =i(i+1) ,i=1,2,----- ,2N.
Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling f,;,,,; is defined as follows

fo*mpl(vzi—l Voit1) = 4i%42i+1, = By ——— n-1
fo*mpl(vzi Vait2) = 4i*+6i+3, P= LAy n-1
fompt(V2i-1 V2;) = 47 T T J—— n
Clearly fgmp is an injection.
g c d of (vi1) =gcd Of{f;mpl(UZi—l V2it1) f;mpl(v2i+1 V2it3) fo*mpl(vzi+1 V2it2) }
= g c d of { 4i°+2i+1, 4i°+10i+7, 4i°+8i+4 }
=1,i=1,2,------—--—-- ,n-2
g c d of (vai2) =gcd Of{fo*mpl(UZi V2i+2) ) fo*mpl(v2i+2 V2ita) fo*mpl(v2i+1 V2is2) }
= g c d of { 4i%+6i+3, 4i°+14i+13, 4i°+8i+4 }
=1,i=1,2,-—----—---- ,n-2
g cd of (vy) =gcdof{4, 7}=1.
gcdof(vy) =gcdof{4,13}=1.
gcC d of (V2n»1) =gcC d of { f;mpl(UZn—3 v2n—1) ’ fo*mpl(UZn—l v2n) }

=gcdof{4n*6n+3, 4n’}
=1, since ‘n’ not a multiple of 3.
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gcC d of (VZn) =gcC d Of{fo*mpZ(UZn—Z vZn) ’ f;mpl(vZn—l vZn) }
=gcdof{4n*2n+1, 4n%}

So, g c d of each vertex of degree greater than one is 1.

Hence T*(P,) ,admits oblong mean prime labeling.

Theorem 2.4 P,? , admits oblong mean prime labeling.

Proof: Let G=P,”> and let v vy,-------------=—- ,Vnare the vertices of G.
Here |V(G)| = nand |E(G)| =2n-3.
Define a function f:V —{2,6,12,--------------—-- nn+1)}by

f(v) =i(i+1) ,i=1,2,--—- .
Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling f;,,,; is defined as follows

fompt (Vi Vig1) = (i+1)?, R s S -
f;mpl(vi Vit2) = i+3i+3, j = 1,7 —— n-2
Clearly fgmp is an injection.

g cd of (vy) =gcdof{4,7}=1.

e el (Vn) =8¢ d of { f;mpl(vn—l vn) ’ f;mpl(vn—z Un) }

=gcdof{n’n*-n+1}
=gcdof{n-1,n*-n+1}=1.

g c d of (va:1) =1,i=1,2,-----—- ,n-2

So, g c d of each vertex of degree greater than one is 1.

Hence P,”> ,admits oblong mean prime labeling.

Theorem 2.5 Middle graph of path P,, admits oblong mean prime labeling.

Proof: Let G = M(P,) and let vy,v,,---------------- Vo1 are the vertices of G.
Here |V(G)| = 2n-1and |E(G)| =3n-4.
Define a function f:V — {2,6,12,---------------—- ,(2n —1)2n } by

f(v) =i(i+1) ,i=1,2,-——- ,2n-1.
Clearly fis a bijection.
For the vertex labeling f, the induced edge labeling f;,,,; is defined as follows

fompt (Vi Vig1) = (i+1)?, g et 2n-2
f;mpl(vzi Vaiv2) = 4i*+6i+3, [y J— n-2
Clearly fgmp; is an injection.

g cdof (vi.1) E@i=12—-- 2n-3

So, g c d of each vertex of degree greater than one is 1.
Hence M(Pn) ,admits oblong mean prime labeling.
Theorem 2.6 Total graph of path P,, admits oblong mean prime labeling.

Proof: Let G = T(P,) and let v4,v,,-------------—-- ,Van.1are the vertices of G.
Here |V(G)| = 2n-1and |E(G)| =4n-5.
Define a function f:V - {2,6,12,----------—-————- ,(2n —1)2n } by

f(v,) =i(i+1) ,i=1,2,---—--- ,2n-1.
Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling f;,,,,; is defined as follows

ft)*mpl(vi Vit1) = (i+1)?, ([l iy J— 2n-2
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fo*mpl(vzi Vai42) = 4i%+6i+3, [y J— n-2
fompt(V2i-1 V2i41) = 4i%+2i+1, [y J— n-1
Clearly fomp is an injection.

g cdof (vi) =1,i=12,- ,2n-3

gcdof (vy) =gcdof{4,7}=1.

g cdof (vana) =g cd of { fomp1(Van—2 Van-1) » fompt (V2n-1 Van-3) }

=gcdof{4n*6n+3, 4n*4n+1}
=g cdof {4n>-6n+3, 2n-2}
=1.
So, g c d of each vertex of degree greater than one is 1.
Hence T(P,) ,admits oblong mean prime labeling.
Theorem 2.7 The semi total point graph of path P,, admits oblong mean prime labeling.

Proof: Let G = R(P,) and let v;,v;,---------------- ,Van.1are the vertices of G.
Here |V(G)| = 2n-1and |E(G)| =3n-3.
Define a function f:V — {2,6,12,---------------—- ,(2n —1)2n} by

f(v) =i(i+1) ,i=1,2,--- ,2n-1.
Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling f;,,,,; is defined as follows

fompt (Vi Viy1) = (i+1)?, =) - 2n-2
f;mpz(U21—1 V3it1) = 4i%42i+1, Bl = = n-1
Clearly fgmp; is an injection.

g cdof (vi.1) =1,i=1,2,~-----—-—-- ,2n-3.

gcdof (vyq) =gcdof{4,7}=1.

g cd of (van.1) =1.

So, g c d of each vertex of degree greater than oneis 1.
Hence R(P,), admits oblong mean prime labeling.
Theorem 2.8 Duplicate graph of path P,, admits oblong mean prime labeling.

Proof: Let G = D(P,) and let v;,v,,---------------- Vo, are the vertices of G.
Here |V(G)|] = 2nand |E(G)| =2n-2.
Define a function f:V — {2,6,12,----------------- 2n(2n+ 1) } by

f(vi) =i(i+1) ,i=1,2,---- ,2N.
Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling f;,,,,; is defined as follows

fompt(Vi Vis1) = (i+1)°, =y, W A n-1
fo*mpl(vn+i Vnyi+1) = (n+i+1)?, =N 2 - Al
Clearly fgmp; is an injection.

g cd of (vi.a) =1,i=1,2, - S8 n-2.

gcdof (Vo) =1,0i=1,2,----mmm- n-2.

So, g c d of each vertex of degree greater than one is 1.

Hence D(P,) ,admits oblong mean prime labeling.

Theorem 2.9 Strong duplicate graph of path P,, admits oblong mean prime labeling, when n is not a
multiple of 3.
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Proof: Let G = SD(P,) and let v;,vy,~--------------- Vo, are the vertices of G.
Here |V(G)|] = 2nand |E(G)| =3n-2.
Define a function f:V - {2,6,12,----------—-————- 2n(2n + 1) by

f(v,) =i(i+1) ,i=1,2,---—--- ,2N.
Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling f;,, is defined as follows

fompt(V2i-1 V2;) = (2i), =1 2 n
fompt(V2i V2iv1) = (2i+1)%, ™. n-1
f;mpl(vzi—l V2it2) = (2i+1)% +2 = o & S n-1
Clearly fomp is an injection.

g cdof (vin) =1,i=1,2,--nmmmmmme P10y

g cd of (vy) =gcdof{4,11}=1

8¢ dof (Vzn) 8IC d of {f;mpl(UZn v2n—1) ’ f;mpl(UZn vZn—S)}

=gcdof{4n*4n+3, 4n%}
=gcdof{2n, 4n*4n+3}
=gcdof{3,2n}
=1, since n is not a multiple of 3.
So, g c d of each vertex of degree greater than one is 1.
Hence SD(P,) ,admits oblong mean prime labeling.
Theorem 2.10 Strong shadow graph of path P,, admits oblong mean prime labeling.

Proof: Let G = SD,(P,,) and let v;,v,,---------------- Vo, are the vertices of G.
Here |V(G)| = 2nand |E(G)| =5n-4.
Define a function f:V — {2,6,12,---------------—- ,2n(2n+ 1) } by

f(vi) =i(i+1) ,i=1,2,----- ,2N.
Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling f;,,,,; is defined as follows

fompt(V2i-1 V2;) B (2i)%, VT, Y n
fo*mpz(vzi Vaiv1) = (2i+1)% = 1)) Al n-1
fo*mpl(vzi—l Vait2) = (2i+1)* +2, g W J— n-1
fo*mpl(vzi Vait2) = (2i+1)% +(2i+2), [y J—— n-1
fo*mpl(vzi—l V2it1) = (2i+1)*-2i, j = 1 ST n-1
Clearly fgmp; is an injection.
g cd of (vi.a) =1,i=1,2,-------—----- ,2n-2.
gcd of (vq) =gcdof{4,11}=1
gcdof (va) =gcdof {fo*mpl(UZn Von-1) fo*mpl(UZn Von—3), fo*mpl(UZn Von—2) }
=gcdof{ 4n*-4n+3, 4n*,4n*-2n+1}
=1.

So, g c d of each vertex of degree greater than one is 1.

Hence SD,(P,) ,admits oblong mean prime labeling.

Theorem 2.11 Shadow graph of path P,, admits oblong mean prime labeling, when n is not a multiple of
3.

Proof: Let G = D,(P,) and let vq,v,,---------------- ,Vanare the vertices of G.
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Here |V(G)|] = 2nand |E(G)| =4n-4.
Define a function f:V — {2,6,12,----------—-————- ,(2n 4+ 1)2n} by
f(v,) =i(i+1) ,i=1,2,---—--- ,2N.
Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling f;;,,,,; is defined as follows

fo*mpl(vi Viy1) = (i+1)% L — 2n-1
* g A n—-2
fompl(v4i—2 Vais1) = 16i* +2, = P ., e
f;mpz(vz;i Vgi3) = 16i2+16i+6, E & = & J ”2;2
f;mpl(v4i—3 Vyy) = 16i%-8i+3, islill> ¥ & ____ ,g
* q q . n-—2
fompl(v4i—2 Vait3) = 16i*-8i+7, i) A —
Clearly famp is an injection.
g cd of (via) S| 2 1 — 2n-2.
gcdof (vq) =gcdof{4,11}=1
g cdof (vz) =gcdof {f;mpl(UZn Van-1), fo*mpl(UZn Von-3) }

=gcdof{4n*4n+3, 4n%}

=gcdof{4n*4n+3, 4n-3}

=gcdof{3n,4n-3}=gcdof {3n,n-3}=gcdof{9,n-3}=1
So, g c d of each vertex of degree greater than one is 1.
Hence D,(P,) ,admits oblong mean prime labeling.
Theorem 2.12 Z graph of path P,, admits oblong mean prime labeling, when n is even.

Proof: Let G = Z(P,) and let vq,v,,---------------- Vo, are the vertices of G.
Here |V(G)| = 2nand |E(G)| =3n-3.
Define a function f:V — {2,6,12,---------------—- 2n(2n+ 1) } by

f(vi) =i(i+1) ,i=1,2,----- ,2N.
Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling f;,,,,; is defined as follows

fompt (Vi Vig1) = (i+1)°, )l 2n-1
fo*mpl(vzti—z Vait1) = 16i° +2, =12, 'nT_Z
fompt(Vai Vai+3) = 16i*+16i+6, T 4 "T‘Z

Clearly famyp is an injection.

g cdof (vi.) =1,i=1,2,------—-—-- ,2n-2.

So, g c d of each vertex of degree greater than one is 1.
Hence Z(P,) ,admits oblong mean prime labeling.
Theorem 2.13 H graph of path P,, admits oblong mean prime labeling.

Proof: Let G = H(P,) and let v;,v,,---------------- Vo, are the vertices of G.
Here |V(G)| = 2nand |E(G)] =2n-1.
Define a function f:V - {2,6,12,----------—-————- 2n(2n+ 1) } by

f(v,) =i(i+1) ,i=1,2,---—--- ,2N.
Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling f;;,,,,; is defined as follows
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fompt (Vi Vig1) = (i+1)% i = 1,2, e n-1
fo*mpl(vn+i Vntit1) = (n+i+1)2, ([T i J— n-1
Case (i) nis odd.
2
fompt(Vn+1 van+1) = w
2 2
Case (i) nis even
_ 5n?+6n+4

fo*mpl(vnzj U%")
Clearly fgmp is an injection.

g cd of (vii) =1,i=1,2,--------—- ,n-2,n+1,-------—--- ,2n-2

So, g c d of each vertex of degree greater than one is 1.

Hence H(P,) ,admits oblong mean prime labeling.

Theorem 2.14 Centipede graph C(2,n), admits oblong mean prime labeling.

4

Proof: Let G = C(2,n) and let v;,v,,---------------- ,V3,are the vertices of G.
Here |V(G)| = 3nand |E(G)| =3n-1.
Define a function f:V — {2,6,12,---------------—- ,(3n+ 1)3n} by

f(vi) =i(i+1) ,i=1,2,----- ,3n.
Clearly f is a bijection.
For the vertex labeling f, the induced edge labeling f;,,,,; is defined as follows

fomprt(V3i—2 V3i-1) = (3i-1)%, 1oL — n
fompt(V3i—1 V3;) = (3i)% 5 & N n
f;mpl(v3i—1 V3i42) = 9i%+6i+3 i=12% n-1
Clearly famyp is an injection.
g cd of (vsi4) =gcdof {f(;kmpl(USi—Z V3i-1), fo*mpl(v3i_1 vs;) }

=gcdof{(3i-1)% (3i)%}

=gcdof{3i-1,3i}=1,i=1,2,------ n

So, g c d of each vertex of degree greater than one is 1.
Hence C(2,n) ,admits oblong mean prime labeling.
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