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ABSTRACT
In this paper we introduce a new type of labeling, Fibonacci Face Prime Labeling. This work investigates some graphs,
such as friendship graph, fan graph, wheel graph and flower graph are Fibonacci Face Prime graph.
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1. INTRODUCTION AND PRELIMINARIES

This article deals with simple graphs. For notations and terminology we refer to Bondy and Murthy [1]. Fibonacci numbers
were introduced by Leonardo of Pisa in his book Liber Abaci 1202. The vertices or edges or both of a graph are assigned
by an integer based on some rule that is known as graph labeling, initiated by Rosa in 1967. Koh, Lee and Tan first
introduced the labeling using Fibonacci numbers [2]. Roger Entringer introduced the Prime Labeling and discussed it by
Tout [3]. The Fibonacci Prime Labeling was introduced by C. Sekar, S. Chandrakala [4]. They were proved cycle related
graph, path related graphs are Fibonacci Prime graph. The (1,0,0)-F-Face magic mean labeling was introduced by A.
Meena Kumari, S. Arockiaraj [5] and the above works motivates to introduce a new type of graph labeling.

2.MAIN RESULTS

Definition 2.1.

A graph G (V, E) with order n and Let F be a face set of graph with more than two interior faces i.e.|F| = 3. An injective
function 8*:V(G) - {F,,Fs, ..., Fp41} such that an induced function 6':F(G) —» N is defined by 6'(F(G)) =
ged (60" (v;), 0" (v;41))VY; € F(G), that is the labels of any two vertices in the boundary of each interior face are relatively
prime. A graph admits Fibonacci Face Prime labeling then the graph is called as Fibonacci Face Prime graph.

Theorem 2.2. The Friendship graph Fd,,,n = 3 is a Fibonacci Face Prime graph.
Proof. Let Fd,,n = 3 be a Friendship graph with order 2n + 1, size 3n and f; are interior faces of a Friendship graph
with |F(E,)| = n.
Let V(Fd,) ={v;/0<i<2n} , E(Fd, ={vyv;/1<i<2n} U {vv;,,/i=13,..2n—-1} and F(Fd,) =
{fi/1 < i < n} be the vertex set, edge set and face set of a Friendship graph F,,n > 2.
An injective function 8*:V(Fd,,) = {F3, F3, ..., Fy(n+1)} is defined by
0*(v;) =Fiy5,0<i<n
Then the induced function 8': F(Fd,,) — N is defined by
0'(f,) = gcd(@*(in_l),Q*(vzi)) = gcd(@*(vo),e*(vzi_l)) = gcd(@*(vo),e*(vzi)) =1,wherel <i<nandV f;
€ F(F)
Hence the Friendship graph Fd,, ,n > 2 is a Fibonacci Face Prime graph.

Theorem 2.3. The Fan graph F,,n > 3 is a Fibonacci Face Prime graph.
Proof. LetF,,n = 2 be a fan graph with order n, size 2n-1 and f; are interior faces of a fan graph with |F(E,)| = n.
Let V(E,) ={v;/J0<i<2n},E(F) ={vv/1<i<n} U {yv/1<i<n-1}and F(E,) = {f;/1 <i<n}be
the vertex set, edge set and face set of a fan graph F,,n > 2.
An injective function 8*:V(F,) — {F,, F;, ..., F, .1} is defined by 6*(v;) = F;;,,0<i<n
Then the induced function 8': F(E,) — N is defined by

0'(f) = gcd(Q*(vi),G*(viH)) = gcd(@*(vo),e*(viﬂ)) = gcd(H*(vo),Q*(vi)) =1,wherel <i<nandVf

€ F(F,)

Hence the Fan graph F, ,n = 2 is a Fibonacci Face Prime graph.

Theorem 2.4. The Wheel graph W},,n > 3 is a Fibonacci Face Prime graph.
Proof. Let W,,n = 3 be a Wheel graph with order n+1 and f; ,where 1 < i < n are interior faces of a wheel graph
with |F(W,,)| = n.
Let (W,) ={w;/0<i<n}, EW, ={wew;/1<i<n} U {ww,/1<i<n-1}U {w,w,} and F(W,) = {f;/
1<i<n}
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An injective function 0*:V(W,,) = {F,, Fs, ..., Fy4,} is defined by
Case 1. If n = 0(mod3) and n = 2(mod3)
6*(w;) = Fj ,,where0 <i<n
Then the induced function 8': F(G) — N is defined by
0'(f) = gcd(@*(wi),B*(wiH)) =gcd(Fiyq, Fiy3) =1, wherel1 <i<n-1
0'(f) = ged(6” (wy), 8°(W;)) = ged(F,, Fiyp) =1, where1<i<n
0" (f,) = ged(6° (wo), 0" (wy)) = ged (Fy, Fry) = 1
0'(f) = ged (6" (wy), 0" (Wy)) = ged(Fs, Fryz) = 1

Case 2. If n = 1(mod3)
0*(w;) = Fjyp,where 0 < i<n—2; "(Wy_q1) = Fpyq; 0°(W,) = Fupq
Then the induced function 8': F(G) — N is defined by
0'(f,) = gcd(@*(wi),e*(wiﬂ)) = gcd(Fjyq, Fiy3) =1, wherel1 <i<n-3
0'(f) = gcd(@*(wo),e*(wi)) =gcd(F,, F;y;) =1,wherel1 <i<n-2
Hl(fn—z) = ng(g*(Wn—l)'g*(Wn—Z)) = ng(Fn+2'Fn) =1
0" (fa-1) = ng(g*(Wo)'e*(Wn—ﬂ) = gcd(Fp, Fpyp) = 1
0’ (fn-1) = ng(e*(Wn—l)'e*(Wn)) = gcd(Fpi2, Fry1) = 1
0'(fn) = ng(g*(Wo);e*(Wﬂ) = gcd(Fy, F3) =1
0'(f) = ng(Q*(Wo)'e*(Wn)) = ged(Fp, Fpyp) = 1
0" (f) = ged(6”(w1), 0" (wy,)) = ged(Fz, Fryq) = 1
Therefore, 8'(F(W,)) = ged (6% (vy), 0" (v;41))Vv; € F(W).
Hence the wheel graph W}, ,n = 3 is a Fibonacci Face Prime graph.

Theorem 2.5. The Flower graph Fl,,n = 3 is a Fibonacci Face Prime graph.
Proof. Let Fl,,,n = 3 be a flower graph with order 2n + 1 and f; are interior faces of a flower graph with |F(FL,)|
2n.
Let V(Fl,) ={w;/0 <i<2n},E(FL) ={wew;/i =1,3,...2n -1} U {wjw; /1 <i<2n—-1}U{wjw;, /i =
1,3,..,2n — 2} U {w,,_yw;}and F(Fl,) = {f;/1 <i < n}.
An injective function 8*: V(FL,) — {F;, F3, ..., Fy(n41)} is defined by
Case 1. If n = 0(mod3) and n = 2(mod3)
0*(w;) = F 5, where 0 <i < 2n
Then the induced function 8': F(Fl,,) — N is defined by
0'(f2i-1) = ng(e*(WO)vQ*(WZi—l)) = ng(e*(Wo)' 9*(W2i)) = 8Cd(9*(W2i—1)'9*(W2i))
= gcd(Fy, Fyi41) = 8cd(Fy, Faiy2) = 8cd(Faiq1, Fai42) = 1, where 1 <i<n
0'(f21) = ng(g*(Wo),g*(Wziﬂ)) = ng(Q*(Wo):Q*(WziH)) = ng(Q*(Wzi—1):9*(W2i+1))
= gcd(Fy, Fyi1) = 8cd(Fy, Faiy3) = 8ed(Fai4q, Fai43) = 1, where 1<i<n-—1
0'(f2n) = ng(H*(Wo), 0*(W2n—1)) = ng(H*(Wo): 9*(W2n+1)) = ng(Q*(WZn—l)' 9*(W2n+1))
= ged(Fy, Fongq) = ged(Fy, Fangs) = gcd(Fany1, Fangs) =1

Case 2. If n = 1(mod3)

0*(w;) = Fjyp,,where1 <i<2n-2

0" Wan_1) = Fonsz s 0" (Wan) = Fanyq

Then the induced function 68': F(G,) — N is defined by

0'(f2i-1) = ng(e*(Wo),Q*(Wzi—ﬂ) = ng(Q*(Wo);H*(Wzi)) = ng(Q*(Wzi—1):9*(W2i))

= ged(Fy, Fri41) = ged(Fy, Faipz) = ged(Faipq, Faivz) = 1, Where 1<i<n-—1

0'(f21) = ng(a*(Wo),Q*(Wziﬂ)) = ng(e*(Wo),Q*(Wziﬂ)) = ng(Q*(Wzi—1):9*(W2i+1))

= gcd(F, Fyi41) = ged(Fy, Fpiy3) = ged(Faiqq, Foip3) = 1, where 1<i<n-—1

0'(fon-1) = ng(e*(Wo), 9*(W2n—1)) = ng(e*(WO)v 9*(W2n)) = ng(e*(Wzn—ﬂ, 9*(W2n))
= gcd(F, Fongz) = ged(Fy, Fony1) = 8cd(Fony1, Fang2) = 1

0'(f2n) = ng(H*(Wo), 9*(W2n—1)) = ng(e*(WO)v 9*(W1)) = ng(Q*(WZn—l)’ 9*(W2n+1))

= ged(Fy, Fopyz) = ged(Fy, F3) = ged(Fanyp, F3) = 1
Therefore, 8'(F(FL,)) = ged(6*(v,), 0" (vi41)) = 1Vv; € F(FL,).
Hence the flower graph Fl,, ,n = 3 is a Fibonacci Face Prime graph.
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Example. 2.6. Fds is a Fibonacci Face Prime graph.

vy Fy

Vo Fyy
v Fy

vy Fg

V10 F1z

vy Fy vy Fy

Example. 2.7. W, is a Fibonacci Face Prime graph.

wg F.
we Fy 57

wg Fio wa Fy

wo Fyy wy F3

wig Fip

wyz Fis

Example. 2.8. F5 is a Fibonacci Face Prime graph.

w3 F vy Fg lS.F7
vy F3 vy Fy 3e° ®
P

vo Fp

Example. 2.9. Flg is a Fibonacci Face Prime graph.

wy F
wiel. 274

18
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3. CONCLUSION
In this paper we investigate the fan graph, friendship graph, wheel graph, flower graph are Fibonacci Face Prime graph.

. REFERENCE

Bondy .J.A and Murthy U.S.R, Graph Theory and Application, North Holland, New York,  1976.

2. David W. Bange and Anthony E. Barkauskas, Fibonacci Graceful Graphs, University of Wisconsin-La Crosse, La
Crosse, WI 53601, 1980.

3. A. Tout, A.N. Dabbouey and K. Howalla, Prime Labeling of graphs, National Academy Science Letters, VVol.11, pg:
365-368, 1982.

4. C.Sekar, S.Chandrakala, Fibonacci Prime Labeling of Graphs, International Journal of Creative Research Thoughts
(JCRT), ISSN:2320-2882, Volume.6, Issue 2, pp.995 - 1101, April 2018.

5. A. Meena Kumari, S. Arockiaraj, On (1,0,0)-F-Face magic mean labeling of some graphs, International Conference

on Applied and Computational Mathematics, 0P Publishing, Journal of Physics: Conference Series 1139 (2018)

012049, doi:10.1088/1742-6596/1139/1/012049.

= w

830



