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ABSTRACT :

In this paper, we investigate the k™ fibonacci prime labeling of two new families of graphs,
which are a graph G is obtained by joining two cycles C, and Cp, by a path P; and a graph G is
obtained by joining two cycles C, and C, by a triangular snake Ts.

Keywords — fibonacci number, fibonacci prime labeling, fibonacci prime graph, triangular
snake, k" fibonacci prime graph.

1. INTRODUCTION

By a graph, we mean a finite, undirected graph without loops and multiple edges, for terms not
defined here, we refer to Bondy and Murthy [1]. For standard terminology and notations related
to number theory we refer to Burton [2] and graph labeling, we refer to Gallian [3]. The notion of
prime labeling for graphs originated with Roger Entringer and was introduced in a paper by Tout
et al. [6]. In [7], Vaidya et al. introduced the concept of k-prime labeling of graph. Sekar et al.
introduced the concept of Fibonacci Prime Labeling of Graphs in [5]. Periasamy et al. introduced
k™ Fibonacci Prime Labeling of Graphs and k™ Fibonacci Prime Labeling of some standard
graphs are discussed in [4]. In this paper, we present the k™ Fibonacci prime labeling of a graph
G is obtained by joining two cycles C, and C,, by a path P and a graph G is obtained by joining
two cycles C, and C, by a triangular snake T;.

Definition :1.1 A graph labeling is the assignment of unique identifiers to the edges and vertices
of a graph.

Definition :1.2 Let G = (V,E) be a graph with n vertices. A function f : V(G) —» {1,2,3,...,n} is
said to be a prime labeling, if it is bijective and for every pair of adjacent vertices u and v,
gcd(f(u),f(v)) = 1. A graph which admits prime labeling is called a prime graph.

Definition : 1.3 The Fibonacci number f, is defined recursively by the equations f; = 1, f;, = 1,
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foe1 = fo+ fo1 (n > 2). Then ged (f,,.f,-1) = 1 and ged (f,fo1) = 1 foralln > 1.

Definition : 1.4 A Fibonacci prime labeling of a graph G = (V,E) with [V(G)| = n is an injective
function g : V(G) — {fy,f3,...,f1+1}, where fj, is the n™ Fibonacci number, that induces a function
¢" : E(G) — N defined by g'(uv) = ged{g(u),g(v)} = 1, V uv € E(G). The graph admits a
Fibonacci prime labeling and is called a Fibonacci prime graph.

Definition : 1.5 A k™ Fibonacci prime labeling of a graph G = (V,E) with [V(G)| = n is an
injective function g : V(G) — {fi.fxs1,....fkn1}, Where f is the k™ Fibonacci number, that
induces a function g* : E(G) — N defined by g*(uv) = ged{g(u),g(v)} = 1, V uv € E(G). The
graph admits a k™ Fibonacci prime labeling and is called a k™ Fibonacci prime graph.

Remark : 1.1 A 2" Fibonacci prime graph is called Fibonacci prime graph.

2. Main Results
Theorem 2.1
The graph G is obtained by joining two cycles C, and Cy, by a path P is a k™ Fibonacci prime
graph n,m > 3, k,s > 2.
Proof.
The graph G is obtained by joining two cycles C, and C,, by a path P;.
Let vy,va,...,v, be the vertices of the cycle C,, wi,wa,...,wp, be the vertices of the cycle Cy, and
uj,uy,...,us be the vertices of the path P with u; = v; and ug = wj.
The edge set E(G) = {vivis1 | 1 <i<n-1} U {vpyvi} U {viwa} U {ujui |2 <1 <82} U {ug g wy)
Y {WiWi+1 | 1<i< m—l} Y {WmW1}~
Then [V(G)| = n+s+m-2 and |[E(G)| = n+s+m-—1.
Define the mapping g : V(G) — { fi.fx+1,. -, fknssem-3} as follows
Case 1 : nis odd.
n+l

g(Vl) fk+n 2i+15 for1<i< —
2

n+3 .
g(vi) = fxn+2iz, for — <i<n
2

2(uy) = fxsntio, for 2 <1 <s-1
Case 1(a) : mis odd.
m+1

2(Wi) = fkinsssoig, for 1 <1< —
2

m+3 .
2(Wi) = finssiomi-1, for — <i<m
2

Case 1(b) : m is even.

. m
2(Wi) = fignssoiag, for 1 <i< =
2

1364 |Page

b ~'=I JFANS

International Journal of
Food And Nutri I ion nal Sciences

ana Nutrtion Scientists




IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

ISSN PRINT 2319 1775 Online 2320 7876

Research paper [ORp Lok W ATV VNV W1 Y )V MUGC CARE Listed ( Group -1) Journal Volume 11,S Iss 3, Dec 2022
m+2
g(wi) = firnissom i1, for =— <i<m
2

Then the induced function g* : E(G) — N is defined by

g'(xy) = ged{g(x),g(y)} V xy € E(G).
Now,

ged{g(vi),g(vis1) } = ged{firn2ist, fienoii} =1, 1 <i< HT_I

ged{g(vi),g(vis1)} = ged{fy, i) = 1,i = “?“

ng{g(VI) g(V1+1)} = ng{fk n2i-2 Tkons2i} = 1, n7+3 <i<n-1
ged{g(vn).g(v)} = ged{fin 2, fien 1} =1

ged{g(vi),g(u2)} = ged{fiin-1, fien} =1

ged{g(up),g(is1)} = ged{ firnsiz, fisnsict} = 1, 2 <1 <51
ng{g(us)’g(Wl)} = ng{fk+n+s—3, fienss2) =1

when m is odd

ged{g(wi),g(Wi+1)} = ged{fiinss2ias franssioin} =1, 1 <1< mT_l
ng{g(Wl) g(W1+1)} = ng{fk+n+s+m 3 fk+n+s+m4l} =1,i= m2+1

ng{g(Wl) g(W1+1)} - ng{fk+n+s+2m 2i—1» fk+n+s+2m 2i— } - 1 mT” <i<m-1
ng{g(Wn)’g(Wl)} = ng{fk+n+s—1, fk+n+572} =1
when m is even

ged{g(wi),g(Wi+1)} = ged {fiinis2igs fkanssizio} =1, 1 <1< mT—z

ng{g(Wi),g(WiH)} = ng{fk+n+s+m4l, fk+n+s+m—3} =1,i= ?

m+2

ng{g(Wl) g(W1+1)} = ng{fk+n+s+2m 2i-15 Tirn+st2m—2i-3 } =1, T <i<m-1

ged{g(wn),g(w1)} = ged{fisnss-1, franss2} =1
Thus g'(xy) = gcd{f(x),f(y)} = 1, V xy € E(G).
Case 2 : nis even.

g(vi) = fien2is1, for 1 <i< 2

5]

g(Vl) fi_n+2i2, for a2 <i<n
2

2(u;) = fiinsio, for 2 <i<s—1

Case 2(a) : mis odd.
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m+1
2(Wi) = fkansssoig, for 1 <1< —

2

m+3 .
g2(Wi) = firnsssomiot, for — <i<m
2

Case 2(b) : m is even.

. m
2(Wi) = fransse2ig, for 1 <1< —
2

m+2
g(Wl) - fk+11+s+2m—21—1s for — <i<m
2

Then the induced function g* : E(G) — N is defined by

g'(xy) = ged{g(x),g(y)} V xy € E(G).
Now,

ged{g(vi),g(vis1)} = ged{firn2ist, fienoi} =1, 1 <1< n_;2

ged{g(vi),g(vis1)} = ged{fisr, fk} = 1,1 = 3

ng{g(VI) g(V1+1)} = ng{fk n2i-2 Tkens2i} = 1, n_;—Z <i<n-1
ged{g(vn).g(v)} = ged{fin 2, fien 1} =1

ged{g(vi).g(u2)} = ged{fimn-1, fien} =1

ged{g(u),g(is1)} = ged{ firntiz, finsict} =1, 2 <1 <s-1
ng{g(us)ag(Wl)} = ng{fk+n+s—3’ franss2} =1

when m is odd

ged{g(Wi),g(Wis1)} = ged{ fimnssiai 4, fiomasizio)} = 1, 1 <i < 221

2
ng{g(Wl) g(wl+1)} - ng{fk+n+s+m—3, fk+n+s+m_4} = 1 1= m2+1
ged{g(wi),g(wir1) } = ged {fiinsstom—2i-1s fkensssom2iz} =1, m+3 <i<m-1

ng{g(Wn)’g(Wl)} = ng{fk+n+s—1, fk+n+s—2} =1
when m is even

ged{g(wi),g(Wit1)} = ged{fiinisi2igs fkanesioio} =1, 1 <1< mT_z

ng{g(Wi)’g(WiH)} = gcd{fk+n+s+m—4, fk+n+s+m—3} = 1, i= ?

m+2

ged{g(wi),g(Wi+1)} = ged{fiinssiam2i-1s fkenssiomoiz } =1, e <i<m-1

ng{g(Wn)’g(Wl)} = ng{fk+n+s—1, fk+n+s—2} =1
Thus g*(xy) = ged{f(x),f(y)} = 1, V xy € E(G).
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Therefore, the graph G is obtained by joining two cycles C, and C; by a path P is a K™
Fibonacci prime graph n,m > 3, k,s > 2.

Ilustration 2.1
The graph G is obtained by joining two cycles Cg and C;7 by a path P and its 3" Fibonacci prime
labeling are shown in figure 2.1.

fio fi) fia fi3 fia
® ® ® ® .
u; U, Us U 15 fi
fl7 f18
f
19 fy

Figure 2.1 Graph G is obtained by joining two cycles C¢ and C by a path P; is 3™
Fibonacci prime graph

Theorem 2.2

The graph G is obtained by joining two cycles C, and Cy, by a triangular snake Tj is a k™
Fibonacci prime graph n,m > 3, k,s > 2.

Proof.

The graph G is obtained by joining two cycles C, and C,, by a triangular snake Ti.

Let vi,va,...,v, be the vertices of the cycle C,, wi,wa,...,wn be the vertices of the cycle Cy, and
X1,X2,...,Xs,Y1,¥2,---» Ys—1 D€ the vertices of the triangular snake T with x; = v; and x; = wj.

The edge set E(G) = {vivis1 | 1 <i<n-1} U {vpov1} U {vixo} U {viy1} U

{XiXi+1 | 2<1< S—2} Y {Xiyi | 2<i< S—l}U{ini+1 | 1<i1< S—2} Y {Xs—l W1} Y {YS—I W1} |\
{wWiwir | 1 <i<m—1} U {wpw}.

Then [V(G)| = n+2s+m-3 and |[E(G)| = n+3s+m-3.

Define the mapping g : V(G) — { fi,fk+1,-.., fkens2s4m-4} as follows

Case 1 : nis odd.

1
(Vi) = fiunoaier, for 1 <i< =5

2

n+3 .
g(vi) = fxn+2iz, for — <i<n
2

2(Xi) = fiunsiz, for 2 <i<s—1
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g(¥i) = fignszio, for 1 <i<s—1
Case 1(a) : mis odd.

m+1
g(Wl) = fk+n+25+21—5, forl <1< —/—
2
m+3
g(W;) = fipnsosiom2io, for — <i<m
2

Case 1(b) : mis even.

. m

g(Wi) = finsosois, for 1 <1< —
2

m+2

<i<m

2(W;) = fxsns2s+2m-2i-2, for
2

Then the induced function g* : E(G) — N is defined by
g(xy) = ged{g(x).g(y)} V xy € E(G).

Now,
ged{g(vi).g(vis1)} = ged{fimn2irt, fan2i1} =1, 1 <1< “7_1
ged{g(vi),g(vis))} = ged{fi, fin} = 1,i= “T”

n+3

ged{g(vi),g(vis1) } = ged{fi i, fionsi} =1, = <i<n-1

ged{g(vn),g(v)} = ged{fkin2, fien1} =1

ged{g(vi),g(x2)} = ged{fxn 1, fims1 } =1

ged{g(vi),g(yn} = ged{fkin1, fien} = 1

ged{g(xi),g(Xi+1)} = ged{frns2i 3, frans2in} = 1,2 <1 <51
ged{g(xi).g(y1)} = ged{finsi 3, fenizio} = 1,2 <i <51
ged{g(yi).g(xis1)} = ged{ fiinsai2, fran2in} = 1, 1 <1< -1
ng{g(Xsfl)’g(Wl)} = ng{fk+n+s4, fk+n+2573} =1
ged{g(ys1),g(wi)} = ged{firnss s, fmsas 3} = 1

when m is odd

ged{g(wi),g(Wir1)} = ged{fisniasizios, fnszssnia} = 1, 1 <i < mTI

ng{g(Wl) g(W1+1)} - gcd{fk+n+25+m—4, fk+n+2s+m—5} = 1 i= m2+1

m+3

ged{g(wi),g(Wi+1)} = ged {fieniasiom-2i2, fkensosiom2ia) =1, > <i<m-1

ged{g(wn),g(w1)} = ged{fiintos2, fkins2s 3} = 1
when m is even

ged{g(wi),g(Wis1)} = ged{fiiniasizis, fkansosa2iz} =1, 1 <1< mT—z
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ged{g(wi),g(wWi+1)} = ged{fiini2s+m-s, fken2sima} = 1, 1= ?

ged{g(w;),g(Wis1)} = ged{fiini2si2m-2i2, Tkaensosiom2ia) =1, mT+2 <i<m-1

ged{g(wn),g(w1)} = ged{fiins2s2, finsos 3} =1
Thus g'(xy) = ged{f(x),f(y)} = 1, V xy € E(G).
Case 2 : nis even.

g(vi) = fien2is1, for 1 <i< 2

8]

n+2 .
g(vi) = fins2io, for — <i<n
2

2(Xi) = fiunsiz, for 2 <i<s—1
2(yi) = fiensio, for 1 <i<s—1
Case 2(a) : mis odd.

m+1
g(Wl) = fins2s2is, for 1 <1< —

2

m+3 .
g2(Wi) = finsosrom2io, for — <i<m
2

Case 2(b) : m is even.

. m
2(W;) = fisnsoseoios, for 1 <1< —
2

2(Wi) = fxinsose2m 22, for mTﬂ <i<m
Then the induced function g" : E(G) — N is defined by
g (xy) = ged{g(x).g(y)} V xy € E(G).

Now,

ged{g(vi),g(vis1)} = ged{fin2ist, fienoii} =1, 1 <1< n_;2

ged{g(vi),g(vis1)} = ged{fisr, fk} = 1,1 = 3

ged{g(vi).g(vis1)} = ged{fkns2i2, ficniai} = 1, Il_;—z <i<n-1
ged{g(vn).g(vi)} = ged{fimo, fitn1} =1

ged{g(vi),.g(x2)} = ged{fimn1, fiensr } = 1

ng{g(VI)’g(yl)} = ng{fk+n—1, fim} =1

ged{g(xi),g(xi+1)} = ged{fkinii 3, fkns2i1} = 1,2 <1< -1
ged{g(xi),g(y))} = ged{ fxrnszi s, femsaio} = 1,2 <1 <51
ged{g(yi).g(xi+1)} = ged{fkmii2, fins2in} =1, 1 <1< s-1
ged{g(xs-1).g(wW1)} = ged{fiinss4, firnias3} =1
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ng{g(YS—l),g(Wl)} = ng{fk+n+s—5, fk+n+2573} =1

when m is odd

ged{g(wi),g(Wi+1)} = ged{fiiniasi2is, fkansosaiz} =1, 1 <1< mT_l

ng{g(Wi),g(WHl)} = ng{fk+n+25+m4l, fk+n+2s+m—5} =1,i= mTH

ged{g(w;),g(Wi+1)} = ged{fiiniosi2m-2i2, Tkensosiom2ia) =1, mTH <i<m-1

ng{g(Wn),g(Wl)} = ng{fk+n+2s—2, fk+n+2s73} =1
when m is even

ged{g(wi),g(Wit1)} = ged{fiiniasi2iss fkansosa2iz} =1, 1 <1< mT—z

ng{g(Wi),g(WiH)} = ng{fk+n+25+m—5, fk+n+2s+m4l} =1,i= ?

ged{g(wi),g(Wi+1)} = ged{fiinasiom-2i2, fkensosiom2ia) = 1, mTJrz <i<m-1

ged{g(wn).g(Wi)} = ged{fimnias 2, fienias 3} = 1

Thus g'(xy) = ged{f(x),f(y)} = 1, V xy € E(G).

Therefore, the graph G is obtained by joining two cycles C, and C,, by a triangular snake T; is a
k™ Fibonacci prime graph n,m > 3, k,s > 2.

Ilustration 2.2
The graph G is obtained by joining two cycles C; and C¢ by a triangular snake Ts and its 5t
Fibonacci prime labeling are shown in figure 2.2.
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Figure 2.2 Graph G is obtained by joining two cycles C; and Cg by a triangular snake Ts is

5™ Fibonacci prime graph

3. CONCLUSION

In this paper, the k™ Fibonacci prime labeling of a graph G is obtained by joining two

cycles C, and C,, by a path P and a graph G is obtained by joining two cycles C, and C, by a
triangular snake T are presented.
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	The graph G is obtained by joining two cycles C7 and C6 by a triangular snake T5 and its 5th Fibonacci prime labeling are shown in figure 2.2.

