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ABSTRACT
In this paper, we introduce a new type of labeling called Total Fibonacci Prime labeling which labels vertices and edges using Fibonacci numbers.

Moreover, we investigate various graphs, such as paths, cycles, crowns, (n,2)-centipede, subdivisions of comb graphs, and prove that they are all Total Fibonacci
Prime graphs.
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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 was 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 rules is known as graph labeling initiated by
Rosa in 1967. Koh, Lee and Tan was first introduced the labeling using Fibonacci numbers in 1978, Fibonacci Tree [2].
Roger Entringer introduced the Prime Labeling and discussed by Tout in paper [3]. The Fibonacci Prime Labeling was introduced by C. Sekar, S. Chandrakala [4].
They were proved cycle related graph, path related graphs, udukkai and octopus [5] are Fibonacci Prime graph. M. Subbulakshmi, J. Jenifer were established the
Fibonacci Prime labeling for snake related graphs, one point union of some graphs [6].
A Total Prime labeling was defined by M. Ravi (a) Ramasubramanian, R. Kala and they were proved that paths, star, bistar, comb, cycles (C,, where n is even),
helm, fan graph and some other graphs are Prime graphs [8].
2.MAIN RESULTS
Definition 2.1.
A Total Fibonacci Prime labeling of a graph G = (V, E) is a bijection
T*:V(G) UE(G) = {F,,F3, ..., Fy|+|g|+1} is defined by
(1). For each edge e = uv the labels of the end vertices u and v are relatively prime.
(i1) For any vertex with a degree atleast 2, the labels of any two edges incident to that vertex are relatively prime.
A graph which admits Total Fibonacci Prime labeling is called Total Fibonacci Prime graph.
Theorem 2.2. Path graph P,, ,m > 2 is a Total Fibonacci Prime graph.
Proof. Let P, be path graph, wherem > 2. Let V(B,,) = {v;/ 1 < i < m} be a vertex set and E(P,,) = {v;v;;,/ 1 <i < m — 1} be an edge set. The order
and size of path are m and m — 1.
A function T*: V(B,,) U E(BP,,) — {F,, F; ...F,,,} is defined by,
T*(v;) = F; ,where1 < i <m;
T*(v;v41) = Fpi41,where1 <i <m -1,
Then for each edge gcd(T*(v;), T*(v;41)) =1, wherel <i<m-1
For each vertex gcd(T* (v;v41), T*(Viz1Vis2)) = 1, where1 <i<m —2
Hence the path graph P,, ,m > 2 is a Total Fibonacci Prime graph.
Theorem 2.3. Cycle C, is a Total Fibonacci Prime graph for n > 3.
Proof. Let C,, be a cycle for n > 3.
Let V(C,) = {v;/ 1 < i < n}bea vertex set and E(C,,) = {v,v1} U {v;v;41/ 1 < i < n— 1} be an edge set. The order and size of cycle are n and n.
A function T*:V(C,) U E(C,) = {F,, F5...F,,,1} is defined by,
T* (V1) = Fopyy V23
Case 1. If n = a(mod 3),a=0,2andn >3
T*(v;) = F,; ,where1 < i <n;
T*(V;Vig1) = Faipq ,where1 < i<n-—1,
Case 2. If n = 1(mod 3) andn > 3
T*(v;) =F5; T*(v)) = F,;,where2 < i <n;
T*(v1v,) = Fo; T*(WVi41) = Faiyq ,Where2 <i<n-—1;
For each edge, gcd(T*(v;), T*(vi41)) = 1,wherel1<i<n-—-1landVn=>3
For each vertex, gcd(T*(v;v;41), T*(Vi41Vis2)) = 1,where1<i<n-—2andvVn =3
Hence the Cycle C,, is a Total Fibonacci Prime graph.
Theorem 2.4. The Crown Graph C,, is a Total Fibonacci Prime graph for n > 3.
Proof. Let C,, be a crown graph for n > 3 and
Let V(Cy) = {wy;\1 < i <n}u{v;\1 <i <n}bea vertex set and E(C) = {uv\1 <i <n}U{vv;y,\1 <i < n}bean edge set. The order
and size of crown graph are 2n and 2n.
A function T*: V(C;;) U E(C;;) = {F,, F3...F;n41} is defined by,
T*(u;) = F;; ,wherei = 0(mod 3),i >0andi <n
T*(u;) = Fy;_; ,wherei = 1(mod 3)andi <n
T*(u;) = F441 ,wherei = 2(mod 3)andi <n
T*(v;) = F4i_1 ,where i = 0(mod 3) ,i = 2(mod 3),i >0andi<n
T*(v;) = F4i41 ,wherei = 1(mod 3) andi <n
T*(w;v;) = Fy41 ,wherei =0(mod 3),i >0and i <n
T*(wv;) = F,; ,where i = 1(mod 3),i = 2(mod 3) andi <n
T"(0Vi41) = Faipp 1S iSn—1,f(uv) = F
For each edge, gcd(T*(vy), T*(vi41)) = 8cd(Fyipp , Faiv3 ) =1, where1<i<n-1
ng(T*(Vl),T*(‘Un)) = ng(FSlF4n—1) = 1;
where n = 0(mod3),n = 2(mod3),i >0andi <n
ged(T* (1), T*(v,)) = ged(Fs, Fyny1) = 1, wheren = 1(mod3) andn > 1
ged(T™(w), T*(v;)) = ged(Fy;, Fyy_y ) = 1, where i = 0(mod 3),i > 0andi <n
= gcd(Fyi_1, Fyi41 ) = 1,where i = 1(mod 3) ,i = 2(mod 3) andi < n
For each vertex, ged(T* (Vvi41), T* (i—1v,)) = 8cd(Fyi42, Faiyr ) = L where 1 < i <n—1;
ng(T*(ViVHl)'T*(uivi)) = ged(Fuiya, Fyy ) =1
= gcd(Fyi40, Faiyr ) =1, wherel <i<n-—1
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ged(T* (vvi_1), T* (wvy)) = ged(Fya, Fyy ) =1
= gcd(Fy_5,Fhip1) =1, where2 <i<n

ged(T* (W vy), T (U, v,)) = ged(Fy, Fyy ) =1,, where Vn
Hence crown graph C,, is a Total Fibonacci Prime graph for n > 3.
Theorem 2.5. Tadpole Graph T, ,, is a Total Fibonacci Prime graph form = 3,n > 2.
Proof. Let T, , be a tadpole graph form =3 andn > 2
Let V(Typn) = {v; | 1 < i <m+n}beavertex setand E (T, ,) = {v;v41/1 < i < m+n— 1} U {v,v,} be an edge set. The order and size of tadpole graph is
+tnand m+n.
Afunction T*: V(T ) U E(Trpn) = {Fa, Fs . Fytmany+1} is defined by
T*(ViVi41) = Fogeppwherel<i<m+n-—landvVm=3,n2=2;
Case 1. If m = 0(mod 3) and m = 2(mod 3),wherem = 3,n = 2
T*(v)) = Fyp,where 1 <i<m+n; T (v,vy) = F,;
Case 2. If m = 1(mod 3) whereVm = 3,n > 2
T*(vy) = F,; T*"(v;) = Fyyy,where2 < i <m+n; T*(v,vy) = F3;
For each edge,
ged(T™ (1), T*(vi41)) = 8cd(Faip1, Faiys) = 1, where2 <i<m+n—1;
ged(T* (v1), T* (vy)) = ged(F3, Fs) = 1,

where m = 0(mod 3),m = 2(mod 3) and m > 3
gcd(T*(vl),T*(vz)) =gcd(F,, F;) =1,

where m = 1(mod 3)and m > 3

ng(T*(Um)vT*(VJ) = ng(Fz(m+1)rF3) =1,

where m = 0(mod 3),m = 2(mod 3) and m > 3
ng(T*(vm)!T*(vl)) = ng(FZ(m+1)'FZ) =1,

where m = 1(mod 3)and m > 3

For each vertex,
ng(T*(vile)'T*(vi—lvi)) = ng(Fz(Hl)szi) =1,
where2 <i<m+n—landvVm=3,n=2;
ged(T* (1 1,), T* (V1)) = ged(Fy, Fy) = 1,
where m = 0(mod 3),m = 2(mod 3) and m > 3;
ged(T* (v, v,), T* (vv,)) = ged(F,, Fy) = 1, where m = 1(mod 3) and m > 3
ged(T* (Vin-1Vm), T* Wins1Vim)) = 8cd(Fam) Fagmey) = 1, where Vm = 3
ng(T*(Um—Wm)IT*(Vm%)) = ged(Fpm, F) = 1,
where m = 0(mod 3),m = 2(mod 3) and m > 3;
ng(T*(Um+1Um)lT*(UmU1)) = ng(Fz(m+2)vF2) =1,
where m = 0(mod 3),m = 2(mod 3) and m > 3;
gcd(T* Wpo10n), T* (Wpvy)) = ged(Fopm, F3) = 1, wherem = 1(mod 3) and V n
8cd(T* (Wms1Vm), T* (Wi 1)) = 8cd(Fagns2), Fz) = 1, where m = 1(mod 3) and V n
Hence the Tadpole graph T, ,, is a Total Fibonacci Prime graph form > 3,n > 2.
Theorem 2.6. (n, 2) Centipede graph is a Total Fibonacci Prime graph forn > 2.
Proof. Let G be a (n,2) Centipede graph, for n > 2.
Let V(G) = {v;\1 < i < 3n} be a vertex set and
E(G) = {v;v;;1\i = 1(mod3),i = 2(mod3) andi < 3n—1} U
{v;v;43\i = 2(mod3) and i < 3n — 1} be an edge set. The order of G is 3n and size of G is 3n — 1.
A function T*:V U E — {F,, F;, ... Fg,} is defined by
T*(v) = F1<i < 3m
T*(v;v;41) = Fyi41, where i = 1(mod 3),i = 2(mod 3) andi < 3n—1
T*(v;v;43) = Fyi43, where i = 2(mod 3) and i < 3n — 1.
For each edge, ged(T* (1)), T"(vi41)) = ged(Fop, Fagiany) = 1,
where i = 1(mod 3),i = 2(mod 3) andi < 3n—1;
ged(T™ (1), T*(V143)) = ged(Fyy, Fagivsy) = 1, where i = 2(mod 3) and i < 3n — 1;
For each vertex, ged(T*(v;v;_1), T*(Wiviy1)) = ged(Fpi_q, Faiys) = 1,
where i = 2(mod 3) andi < 3n—1;
ged(T* (viv;_1), T (V;V143)) = ged(Faiy, Farps) = 1,
where i = 2(mod 3) andi < 3n — 4;
ng(T*(ViVHl)'T*(Vivi+3)) = ged(Fai41, Frivz) = 1,
where i = 2(mod 3) and i < 3n — 4;
ng(T*(ViVi—3)'T*(vivi+3)) = ged(Fpio3, Fai3) = 1,
where i = 2(mod 3),i >2andi < 3n— 1.
Therefore, (n, 2) Centipede graph is a Total Fibonacci Prime graph for n > 2.
Theorem 2.7. Subdivision of pendent edges of a comb graph S(P,, K;) is a Total Fibonacci Prime graph for n > 2.
Proof. Let S(P,, K;) be a Subdivision of pendent edges of a comb graph for n > 2. Let V(S(B,Ky)) ={v/1<i<n}u{y//1<i<n}u
{v;""/1 < i < n}be a vertex set and
E(S(PLK)) ={vvipa/1<i<n—-1 Uy’ /1<i<n}U{y/v," /1 <i<n} be an edge set. The order and size of S(B,K,) are |V(S(B,K)))| =
3n, |[E(S(P,K))|=3n—1
Afunction T*: V(S(B,, K1) U E(S(Po, K1) = {Fy, Fs, ..., Fen} is defined as follows;
T*(v;) = Fgi_y,Where 1 < i <n; T*(v;") = Fg;_, ,where 1 < i < n;
T*(v;" ) = Fg;,where1<i<n;
T*(V;Viy1) = Fgip1,Wherei £ 4(mod5)andi < n;
T*(v;' v;'"" ) = Fg;_;,where i # 4(mod5) andi < n;
T*(v;v;' ) = Fg_3, where 1 < i <n; T*(v;v;4,) = Fg;i—1, where i = 4(mod5) and i < n;
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T*(vy'v;'"") = Fgiy1, where i = 4(mod5) and i < n.
For each edge, gcd (T*(vi),T*(vi’)) = gcd(Fgi_4, Fi—z) = 1,where1 < i <mn;
gcd(T*(vi),T*(viH)) = gcd(Fgj_g, Fgi—;) = 1,where1 <i <n;
ged (T* (), T" (")) = ged(Fyi_p, Fe;) = 1, where 1 < i < n;;
For each vertex,
gcd(T*(vile),T*(vivi’ )) = gcd(Fgi_q, Fsi_3) = 1,where i = 4(mod5) and i < n;
gcd(T*(vile),T*(vivi’ )) = gcd(Fgi41,Fei—3) = 1, where i Z 4(mod5) and i < n;
gcd(T*(vile),T*(viHvHZ)) = gcd(Fgi41, Feiv7) = 1, where i  4(mod5) and i < n;
ged(T* (Wvi41), T* (Wis1Vi42)) = 8cd(Fi_1, Foirs) = 1, where i = 4(mod5) and i < m;
ged(T* (v ), T"(vi'v;"")) = ged(Foi—s , Fei—1 ) = 1, where i # 4(mod5) and i < n;
ged(T* (v ), T"(wi'v;")) = ged(Fei—s , Feiy1 ) = 1, where i = 4(mod5) and i <n
Therefore, subdivision of pendent edges of a comb graph (P,, K;) is a Total Fibonacci Prime graph for n > 2.
Theorem 2.8. Subdivision of edges in a path of a Comb graph S(P,, K;) is a Total Fibonacci Prime graph for n > 2.
Proof. Let G be a subdivision of edges in a path of a comb graph S(B,, K;).
LetV(G) ={v; /1<i<2n—1}U{v',_; /1 < i < n}be a vertex set and

E(G) ={vvi41 /1 <i<2(n— 1D}V {vy_1v',,_, /1 <i<n}bean edge set. The order and size of G is [V(G)| = 3n —1; |[E(G)| =3n—2
A function T*: V(S(Py, K1) U E(S(Py, K1) = {F2, Fa, ) Fon)} is defined as follows;
T*(vyi—1) = Fgi—a,where 1 < i <n; T*(v'y;_; ) = Fg;_,,where 1 <i < n;
T*(vy; ) = Fg;,where1<i<n-—-1;
T*(Vy; Vgig1) = Fgiyq,Where1 < i <n—1; T*(vy_q V) = Fgi_y,where1 < i<n-—-1.
T*(vpi—1 V'i—1) = Fgi_3,where 1 < i <n
For each edge, gcd(T"(vzi_l),T"(U’Zi_1 )) =gcd(Fgi_y,Fgi—z) =1, wherel1 < i<n
ged(T* (v3;-1), T* (vy )) =gcd(Fgi_s,Fg;) =1, wherel < i<n
ged(T* (v,), T (V141 )) = gcd(Fg;, Feiy) = 1L, where1 < i<n—1
For each vertex, ged (T*(Uzi V141, T (V2521 Vlzi—l)) = gcd(Fip1, Foi-3)
ged (T*(vzi V141, T (V2521 Vzi)) = gcd(Fgi41, Fiz1)
Therefore, subdivision of edges in a path of a comb graph S(P,, K;) is a Total Fibonacci Prime graph forn > 2.
Example:1 Path graph P; is a Total Fibonacci Prime graph.
F F5 F Fg
@ 2 & & Z & °.
vy Fp vy Fy 3 Fg vy Fg Vs 19
Example:2 Cycle graph Cs is a Total Fibonacci Prime graph.
vy F
Fy
g F 10 vy F4
Fq Fs
vy Fg vy Fg
Fy
Example:3 Crown graph C*; is a Total Fibonacci Prime graph.
Yu, Fs
a2 Fy
F,
Fi3 —@ u3 Fy;
us Fay Fig Fie
uy Fys
Example:4 Tadpole graph T, 5 is a Total Fibonacci Prime graph.
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ELSEVIER
F21 v19
Fao
Foo VizFis  Fog Vi3F; By VisFo  Fyy visFa Fyp wigka
Fi7 vg v, 5
Fys Fy
v, Fs
Fis vy
Fe
vsFy Fp, Vs Fy
Example:5 (4,2) Centipede Graph is a Total Fibonacci Prime graph.
v, Fp vy Fg F
vy Fuy Vyg 20
® ® A ®
Fy Fq Fis Fa1
Fy e F Fy3 v F Fio
v, F @ 510 e vy Faz
F. F Fi7
5 11 F23
[ ] @ ]
v; Fg Ve Fiz V;.Fls V12 Foy
Example 6. Subdivision of pendent edges of a comb graph S(Ps, K;),n = 2 is a Total Fibonacci Prime graph.
v1F; F, v2Fg Fis v3Fy, Fio Ve Fpy Fa3 VgF26
F3 Fq Fis Fa Fa
b v, F, vy Fig Q5 Fig _— .
s Fze
F
s Fu Fur Fas F2o
v, Fe vy Fip v Fis vy Fag vs F3g
Example 7. Subdivision of edges in a path of a Comb graph S(P,K;),n=2 is a Total Fibonacci Prime graph.
vF,  Fg v, Fo Fr w3 Ty Fuu v, Fpy Fi3 Vs Fie Fiy  veFig  Fig V7 Fpo
F3 Fq Fis Fa
v, F, ) b o,
Ed V3 Fy 5 Fie V71 Fap

3. CONCLUSION
In this paper we investigate the Path, Cycle, Tadpole graph, Crown graph, (n, 2) Centipede Graph, Subdivision of comb graph for some cases are Total
Fibonacci Prime graph.
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