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Abstract: Here we describe the Snake related graph into a Fibonacci prime Graph
by the following condition, If there exist a one-to-one mapping between the vertex
set and the fibonacci numbers then there is a mapping between edge set and natu-
ral numbers where the end points of the edges are relatively prime. This work is a
continuation of S. Chandrakala, Dr. C. Sekar who introduced Fibonacci Prime La-
beling. We represent Fibonacci Prime Labeling as (FPL), Fibonacci Prime Graph
as (FPG).
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1. Introduction and Preliminaries

The finite, loopless and non-multiple edge, connected, bidirectional graph has
been used in the current work. Let G = (V' E’) be a (p, q) graph where V', E', p
and ¢ denotes vertex set, edge set, the number of vertices, number of edges of the
graph. Here we mentioned the Triangular Snake Graph as A¢, Double Triangular
Snake graph as D — A* Quadrilateral Snake Graph as @', Double Quadrilateral
Snake Graph as D — ()¢, n— Polygonal Snake graph as n — P?, where a,k,[,c,x

s
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denotes number of times the cycles appears in the snake graph.

FPL was lauched by C. Sekar, S. Chandrakala [5] and they are also proved that the
path, friendship graph, fan graph, star graph, dragon graph, umbrella graph, cycle
related graph and crown graph are FPG [2],[5]. We refer Bondy and Murthy for
notations and terminology [1]. This paper proves that some snake related graphs
are admits FPL. A FPL of a graph G = (V’,E') with |V”:m is an injective
function h : V' — {Fy, Fs, ..., Fyi1}, where F), is the m-th Fibonacci number, that
leads to a another function 2’ : E' — N defined by h" (vw) = ged (h(v), h(w)) =
1 for all edges belong to the edge set E' (G). A2, D — AF Q. D — Q¢ n— P?
are satisfy the conditions of the Difference Perfect Square labeling, Mean Cordial
labeling and Odd Prime labeling in the articles [3], [4], [6].

2. Main Results

Note 2.1. From the Fibonacci numbers we get g.c.d{F,,, Fx} =1, if g.c.d{m, k} =
1 or g.c.d{m,k} = 2, where F,,, F}, are distinct Fibonacci numbers and m, k are
distinct integers, k =m + 1,1 <l <m —1 and m > 3.

Theorem 2.2. A? admits FPL.
Proof. A¢, where a > 2 is a triangular snake graph.

Let V' (A%) = {vy,vg, ..., 24_1} be the vertex set and

Let E' (A%) = {vv;41/1 <4 < 2a — 2} U {vv40/3 € [1,2a — 3] — {2i}} be the
edge set.

Let p=2a — 1, ¢ = 3a — 3 indicates the number of nodes and links in A?

Let us define a function h' : V' (A%) — {F,, F3, ..., Fy,} and the vertices of A?
are labeled with the Fibonacci numbers Fs, F3, ..., Fy,
ie. b (v)) = Fy, h' (vg) = F3, o0 B (V2q_1) = Fag
= h/ (Uz> = Fi+1 , where 1 <17 <2aq — 1.

Then the function f induces the function h* : E' (A?) — N is defined as
h* (bd) = g.c.d (R (b),h' (d)) for all edges in E' (A?). Minimum degree of each
vertex in A% is 2. Let v; be a vertex in A% and it is 2—connected. Assume that
the vertex v; adjacent to the vertices v;,1,v;19. Now the vertex v; and the vertices
adjacent to v; are labeled as F; 1, Fi 1o, Fiy3.
= h* (vvip1) = g.cd (h' (vi), b (v@-H)) =g.cd(Fiy1,Fiyo)=1,1<i<2a—2
Similarly, h* (v;v;42) = g.c.d (Fiy1, Fir3) = 1, where ¢ is the odd number and not
exceeded than 2a — 3.
= h* (bd) = ged (W' (b) ,h' (d)) =1 for every edge belongs to E' (A?)
Therefore, A? is a FPG.

Example 2.3. Consider the triangular snake graph A?.
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. vy 5 ve 13

vy 1 o3 il vy 21
Figure 1: A? - FPG

Theorem 2.4. D — A¥ admits FPL.
Proof. D — A k > 2, V' (D—A¥) = {v1,vs,...,v32} is the vertex set,
E' (D — A¥) = {vsp—2v3p—1 Uvsp_ovsp Uvgp—avzps1 UuspUsprs Uvgy_10zpe1/ 1< b <
k — 1} is the edge set and !V’ (D —A¥)| =3k -2 ‘El (D - A’;)! = 5k — 5 refers
the number of points and lines.
Define a function H : V(D — A¥) — {F,, F3, ..., F3,_1} and the vertices of
D — AF are labeled with the Fibonacci numbers Fy, Fy, ..., Fa,_q ie. H (v)) =
F27H(UQ> = Fg, ceey H(ng_g) = Fy_1 = H(Ub) = Fb+1,where 1<b<3k—2.
There exists the function H : E (D — A¥) — N is defined by H' (uv) =
g.c.d(H (u), H (v))Vuv € E' (D — AF).
NOW, HI /(’035_21]31)_1) = g.c.d (H (Ugb_g) ,H (’Ugb_l)) = g.C.d(ng_l, ng) =1
Similarly, H (vsp_ovsp) = g.c.d (H (vgp—2) , H (v3p)) = g.c.d (Fsp—1, Fapy1) = 1
H (v3p—1V3p41) = g.c.d (H (vp—1) , H (v3p41)) = g.c.d (Fsp, Fipyo) = 1
H: (UgbU3b+1) = g.C.d (H (U3b> s H (U3b+1)) = g.C.d(ng+1, F3b+2) =1
H (vsp—2v3py1) = g.c.d (H (v3p—2) , H (V3p41)) = g.c.d (Fap—1, Fppo) = 1
= H' (w) = g.c.d(H (u),H (v))Yuw € E' (D — A¥)
Therefore, D — A¥ is a FPG.

Example 2.5. Consider the double triangular snake graph D — A5

vy 2 v 8 vg 34 vyy 144

V45 377

vs 3 ve 13 vy 55 vy 233

Figure 2: D — A2-FPG
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Theorem 2.6. Q' exists as FPG.
Proof. @\, where [ > 2. The vertex set and edge set of Q' are
% (Qiz) = {’Ul, V2, ...,’Ugl_g}
E* (Qi) = {v3j_0v3j—1 U U3j_1V3; U U3j_oV3j41 Uvg03541/1 < j <1 —1}
p =3n—2,¢ = 4n — 4 represents order and size of Q.
Consider the function M : V (Qi) — {Fy, F3, ..., F5_1} and the vertices of Q!
are labeled with the Fibonacci numbers F5, F3, ..., F3_4
..M (v)) = Fy, M (v3) = Fs, ..., M (v31_3) = F3_,
= M (v;) = Fj;1 , where 1<j<3l—2.
M induces the function M" : E*(Q') — N is defined by
M" (zy) = g.cd{M (z),M (y)} Vay € E (Q%).
NOW, MN (Ugj_Ql}gj_l) = ng (Ml (U3j_2) ,M/ (Ugj_l)) = ng (F3j—17 F3j) = 1,
1<y<i-1
Similarly,
M" (vsj_ov3j) = g.c.d {M" (v3;_2), M (vs;)) = g.c.d (Fs; 1, Fyj41) = 1
M (v3j03541) = g.c.d (M ,( 55), M (v3541)) = g.c.d (Fajin, Fyjya) = 1
M (Usg 2U3j+1) = g-C. d( (v3j—2), M (v3j11)) = g.c.d (F3j_1, F3jq0) =1
= M" (zy) = g.c.d (M (z),M (y)) = 1, for each edge belongs to E* (Q")
Hence Q! exists as FPG.

Example 2.7. Consider the quadrilateral snake graph @°

V2 vy Vs Ve Vg Y11

Vg Viz V4 V15

144 233 10 987

./_\/_\/_\/'V\.

1597
V4 174 vy V10 Vi3 V16

Figure 3: Q% - FPG

Theorem 2.8. D — ()¢ allows FPL

Proof. Suppose D — ¢, c > 2 is a double quadrilateral graph,

V(D — Q%) = {wy,wa, ..., Wse—4a},

E (D — Q%) = {wsi—awsi—3 U U5;_4Us;_2 U Ws;_1Wsi41 U WsiWs;41 U Wsi—_oWs;U
Wsi—3Wsi—1 U Wsi—qWsi41/1 <0 < c—1}

are the points and lines of D — Q¢. Then p* = 5¢c — 4, ¢* = 7c — 7 signifies the
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order and size of D — Q)¢

Let us define a function T7°: V(D — Q¢) — {F,, Fs, ..., Fs._3} and the vertices
of D — Q¢ are labeled with the Fibonacci numbers Fy, Fi, ..., F5._3
ie. T (w1) = Fo, T (wy) = F3, ..., T (Wse—s) = Fye_3
= T (w;) = Fiy1,where1 <i < 5c—4

Then the another function is exists 7" : E(D —Q°) — N is defined by
T" (x2) = g.cd (T (z),T (2)),Vaz € E (Dgs).

NOW, T” (w5i_4w5i_3) = ng (Tl (’UJ5Z'_4> ,T/ (w52-_3)) = ng (F57;_3, F5i_2) = 1,
1<i<e—1

Similarly,

T (wsi—4ws;—2) = g.c. (T/ (wsi—4) (w5i—2)) =g.c.d(F5i3, F5-1) =1
T" (wsi— 1w5z+1 = g.c. (Tl (w5 1 T (wsi11)) = g-c.d (Fyi, Fri2) = 1
T" (wsiwsiy1) = g.c.d ( (ws;), T (w5z+1)) = g.c.d(F5iq1, Frip2) = 1

T" (wsi—aws;) = g.c.d (T (ws;_2) ,T (w5z)) =g.c.d(Fs5i1, F501) =1

T" (wsi_swsi—y) = g.c.d (T/ (w5Z , (w5i_1)) =g.c.d(Fsi_0,F5) =1
T (wfn JWsiy1) = g.c.d ( (wsi-4) (w51+1)) = g.c.d (F5i_3, F5i42) = 1

=T (z2) = ged (T (2) T (2)) = 1 for all members of FE (D — Q¢).
Thus D — Q¢ proved as FPG.

Example 2.9. Consider the double quadrilateral snake graph D — @3

vy Uy vy vy
2 5 21 55

Vg

gy 144
;1
13
Vg v

FS US 10

Figure 4: D — Q? - FPG

Theorem 2.10. n — P? is a FPG

Proof. Consider the graph n — PY,x > 2,n > 5. The collection of vertices and
edges are given below

/

VN (’I’L - Pf) = {U(n—l)m—(n—Z)/]‘ <m< I} U {Uén—l)m—(n—Z)-&—e/l <m< o — ]'7
1<e<n-2}

Let E (n - PSI) = {U(n—l)m—(n—2)v(n—1)m+1 U U(n—l)m—(n—2)+1U(n—l)m—(n—Q)U
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Vin—1ymV(n—-1)m+1 U(n—1)m—(n—2)+(e—1)U(n—1)m—(n—2)+e/1 <m<z-—1
2<e<n-—2}

1’

|V” (n— P8 =x(n—1)—(n—2), |E" (n— P*)| = n(z— 1) denotes the number
of points and lines of n — P?

Case 1. If n =34

Suppose n = 3

=V ' (3-P%) ={vgy, /1 <m<z}U{vy, .. /1<m<z—-1le=1}

EU (3 - Ps,m) = {U;m—lvém—kl U U/2mv/2m—1 U U/2mvl2m+1 U Ul2(m71)+evl2m+e—1/

I<m<z-1e=1}

When Substitutes e = 1 we get,

E"(3-P*) = {U;m_lv;m+1 U Vg Vgm—1 U Vo Vapmg1 U Vg1V /1 < < 2 — 1}
Suppose n = 4

= V"' (4—P") ={vy, o/ 1 <m <z} U{vg, 5, /1<m<z—1e=12}

E'(4-P7) = U;‘)meUZ;erl U V39V —1 U Uémvéerl U U;(m—1)+evém+672/
I1<m<z-1le=1,2}

When Substitutes e = 1,2 we get,

= E” (4 - Psx> - {UémeUéerl U UémfZUémfl U Uémvéerl U UémfZUémfl

Uvémflvém/l <m< o — ]'}

Edges are repeated in 3 — P¥ ;4 — P? Graphs.

Case 2. If n >4

Suppose n =5

=V (b — P7) = {U;m_?)/l Smgx}u{v;m_3+e/1 <m<z-1,1<e< 3}

E (5-F)) = {U4m—3v4m+1 U Vg —20sm—3 U V4 Vg1 U U4(mfl)+ev4m+e—3/
I<m<z-1,1<e<3}
When Substitutes e = 1,2, 3 we get,

1 X o i ! ! li i ! ! li
E (5-P7) = {U4m—3v4m+1 U Vg2V —3 U Vg Va1 Y V30404
li ! ! ! < <
U0 9081 U Uy Vg /1 < <z — 1}

Edges are not repeated when the value of n is greater than four. Thus the
generalized Vertex Set and Edge Set are true, when n > 5.

Consider the function X' : V" (n— P?) — {FQ, F3, ..., Fx(n_l)_(n_Q)H}

= X (v,,) = Fpy1,where 1 <m <z(n—1)— (n—2).

Consequently the function exists X* : E" ((n — P?) — N is defined as
X*(y2) = g.ed{X (y),X (2)}Vaz € E" ((n — P?).
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Now, X* <’U(n71)m7(n72)v(nfl)m+l> =g.cd <X (v(nfl)mf(nf2)> , X (U(nq)mﬂ))

/ ’

= g.C.d [ZL’ <U(n71)m7(n*2)> 7X (U(n—l)mf(nf2)+(nfl)

= g.c.d [Fliu—1ym—(n-2)+1: Fn1)ym—(n—2)+(n-1)+1]
=1,1<m<z-1

Slmllarly, X* (U(n_l)m_(n_2)+1U(n_l)m—(n—Q))

= ng [(Uzn—l)m—(n—Q)—}—l) 7X/ <U2n—1)m—(n—2)>i|
= g.c.d [Fin—1ym—(n-2)+2: Fin-1ym—(n-2)+1] = 1

X* (Uzn—l)m—&-lvén—l)m) = ng |:X, <U2n_1)m+1> 7X/ <UEn—1)m)i|
= g.c.d {F(n_1)m+1, F(n—l)m+2}
1

X (U(n—1)m—(n—z)+(e—1)“(n—l)m—(n—2)+e>

=g.cd [X (v(nfl)mf(n72)+(efl)> , X (U(nfl)mf(n72)+e>}
= ng {F(n—l)m—(n—Q)—i-ea F(n—l)m—(n—2)+e+1} =1

= g.c.d [X' (v) X (z)] =1Vyz € E" (n— PY).
n — P admits FPL.

Example 2.11. Consider the 8—polygonal snake graph 8 — P3

v, 144 V,,233

V3377

v,,610

V5987

Figure 5: 8 — P3 -FPG

3. Conclusion

In this paper, we proved that some snake graphs are admits Fibonacci Prime
Labeling. The Triangular snake graph, Double Triangular snake graph, Quadrilat-
eral Snake graph, Double Quadrilateral snake graph, n—Polygonal Snake graph,
Double n—Polygonal snake graph, Alternate Triangular Snake graph are Fibonacci
Prime Graphs.
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