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Abstract:

In this paper we investigate the existence of Tribonacci Product Cordial labeling on path related graphs.
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1. INTRODUCTION:

The concept of graph labeling was introduced by Rosa in 1967 [5]. Bala et.al., discussed the concept of Tribonacci Product Cordial Labeling [1].An
injective function &§ : R(G) —» {Ty, T, ... T,,} is said to be Tribonacci product cordial labelling if the induced function §*: B(G)— {0,1} defined by
8*(rm) = (6(r)8(r;))(mod2) satisfies the condition | b,-(0) — bs(1)| < 1. A graph which admits Tribonacci Product cordial labelling is called
Tribonacci product cordial graph.

Definition 1.1:Bistar

The BistarB,, , is the graph obtained from K, by joining m pendent edges to one end of K, and n pendent edges to the other end of K,. The edge of K,
is called the central edge of B,,, ,, and the vertices of K, are the central vertices of B, ,. It has 2m + 2 vertices and 2m + 1 edges.

Definition 1.2:Bi-Double star

By attaching m copies of P, (path of length 2) in one end of K, and n copies of P, (path of length 2) in other end of K, we get a Bi-Double Star. Bi-
Double star has 4m + 2 vertices and 4m + 1 edges.

Definition 1.3:Triangular snake
The Triangular snakeT,, is obtained from the path B, by replacing each edge of the path by a triangle C;.It has 2m — 1 verticesand 3(m — 1)edges.
Definition 1.4:Coconut tree

A Coconut tree CT(m,n) is the graph obtained from the path P, by appending new pendent n edges at an end vertex of P,.It has
m + n verticesand m + n + 1 edges.

Definition 1.5:Total graph of path

Total graphT(G) is a graph with the vertex set R(G) U B(G)in which two vertices are adjacent whenever they are either adjacent or incident in G.A
Total graph of path has 2m— 1verticesand 4m —5 edges, the vertex set and the edge set of T(B,)be R(T(Pm)) =
{ug, Ug,s oy U, 11, Ty e Ty JANAB(T(B,)) = {wuy;1<i<m—-Bufnnpl<ism-2Yu{nu,pl<i<m-1ufur;l<i<m-
1.Let 4 be an edge with end vertices as zand 7 in a graph G. Then by subdivision of the edge 4=z in G, we mean introduction of a new vertex w in G
and where the edge b = ur s replaced by two new edges b = uw and b” = wr in G. Thus, subdividing a single edge in G increases the cardinality
of its vertex and edge set by one.
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2. MAIN RESULT

In this section we investigate the existence of Tribonacci Product Cordial Labeling on Total graph of Path, Bistar, Bi-Double star, Triangular Snake
graph, Coconut tree graph.

THEOREM 2.1

Total graph of path T(B,,) admits Tribonacci product cordial labeling

Proof

From the structure ofTotal graph of path T(B,,),itis clear that it has 2m — 1 vertices and 4m — 5 edges.
Define the function §:R — {{T},T,,Ts,, .... T, }} to labelthe vertex as follows:

Case(i): m = 1(mod2)

For1<i<™=

(i) a(m) =Ty

. -1
FOFlSlSmT

(i) s (rm%HH) =T,y
(iii) 8(rnt) =Ty

(iv) 5 (m%) =T,

Case(ii): m = 0(mod?2)

Fori<i<Z
2
(i) 8(ry) =Ty
(ii) ) (r%ﬂ.): Ty
(iii) 8(russ) =Tai—

Fori<i< %— 1
(iv) 5 (T3Tm+i) =T,

To obtain the edge labels,define the induced functions™ : B — {0,1}defined by 6°(r;7;) = (8(r;)8(r;))(mod2). Thus using the induced function the

edges receive the labels as follows:

Case(i): m = 1(mod2)

For1<i<™

(i) 8" (1i1i41) =1
(i) 8" (1i"n41) =1
(iii) 8" (Ti41Tme1) =1
i & (rmet. rmor =0
(IV) (TTI_HTTl_H_H)

5*( et Tim f) =0
© ezt

(vi) 8 (raztysyrons) =0
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-3

3

For1<i<

0] 8" (MiamTms140) = 1

-1 _ .,
FormTSsz—B

(i) 8 (iymTmttisz) =0
Case(ii): m = 0(mod2)

. -2
For1SLSmT

() 8" (riris1) =
(i) 8" (1) =
(iii) 8" (ris1mr1) =1
() 8 (T%+ir%+i+1) =0
) 3 (r%ﬂrs?mﬂ_) =0
(vi) 8 (ruyran,) =0

m-—2

For15isT’

(vii) 8 (NiymTmire) =1

For§5i3m—2

(viii) 8 (NymTmatisz) =0
OUTPUT:
cases TS, Label 0’ Label ‘1”
1 m = 1(mod2) 4m —4 4m—6
2 2
2 m = 0(mod2) 4m — 4 4m—6
2 2

Hence the condition |Bs-(0) — Bs-(1)| < 1is satisfied.

Therefore, the Total graph of path T(B,,)admits Tribonacci product cordial labeling.

EXAMPLE 2.1

Tribonacci product cordial labeling forTotal graph of path T (Pg) andT (Ps)are shown in the figure 2.1.1 and 2.1.2respectively.
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rs(Ts) ro(T10) rio(T4) ru(Ts)

r7(T2)

ri(Th) r2(Ts) r3(Ts) r«(Ts) rs(T7) ré(Tu)
Figure2.1.1
re(T2) r(Ts) rs(T4) ro(Ts)
ri(Th) r2(Ts) r3(Ts) r«(1s) rs(T7)
Figure2.1.2

THEOREM 2.2

BiStar graph K,, ,, admits Tribonacci product cordial labeling

Proof

From the structure of Double Star graph K,,, ,,,,it is clear that it has 2m + 2 vertices and 2m + 1 edges.

Define the function 8:R - {{T},T,, Ts,, ... T, }} to label the vertex as follows:

®
(i)

For1<i

IA

(i)
(i)
(iii)

m

(v)

Case(i):m = 0(mod2)

s(r)=T,
S(w) =Ts

8(rpim1) =Ty
8(r2)= Tai1
8(uzi—1) = Ty

. -2
FOFlSlST

(uy) =T
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) () =Tonsz

Case(ii):m = 1(mod2)
0] 6(r) =T
(i) S(w) =T;

ForlsiSmTJr1

() 8(ryim1)  =Tw
(i) S(uy—1) =Ty

. -1
For1SLSmT

() 8(uy;) = Thiys
(i) 8(r2)= T

To obtain the edge labels,define the induced functions* : B — {0,1}defined by 6*(rir]-) = (6(n)6(7;))(mod2). Thus using the induced function the

edges receive the labels as follows:
For1<i<m

(iii) §0r) =1
(iv) §(uw) = 80u)=0

Hence the condition |Bs«(0) — Bs-(1)| < 1 is satisfied.

Therefore, the BiStar graph K, ,,, admits Tribonacci product cordial labeling

EXAMPLE2.3

Tribonacci product cordial labeling for K, 4, K5 sare shown in the figure 2.2.1 and 2.2.2 respectively.

Figure2.2.1
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ri(Tz) ui(Ts) .

) u(Ts)

u4(Tu)

.us('l‘u)

Figure 2.2.2

THEOREM 2.3

Bi-Double star graph BDS,, admits Tribonacci product cordial labeling

Proof

From the structure ofBi-Double star graph BDS,,, it is clear that it has 4m + 2 vertices and 4m + 1 edges.

Define the function §:R — {{T}, Ty, Ts,, .... T, }} to labelthe vertex as follows:

(M 8(r) =T

(i) 6(u) =T,
Fort<i<m

() () =Ty

(i) 8(rm1i)= Ty

(iii) S(u)  =Tup

(iv) 8 (Um+)= Taiva

To obtain the edge labels,define the induced functions™ : B — {0,1}defined by 6(r;7;) = (6(r;)5(r;))(mod2). Thus using the induced function the

edges receive the labels as follows:

(i) §(ur) =1
Fori<i<m

(i) &8 (ru) =0

(iii) 8 (ritm+) =0

(iv) §(uy) =1

V) 8 (W) =1

S0, |Bs+(0) — Bs«(D)| = 2m — 2m + 1)| =1
Hence the condition |Bs-(0) — Bs-(1)| < 1is satisfied.

Therefore, theBi-Double star graph BDS,, , admits Tribonacci product cordial labeling.
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EXAMPLE 2.3

Tribonacci product cordial labeling foroftheBi-Double star graph BDS, , is shown in the figure 2.3.1.

(Ths)

Figure2.3.1

THEOREM 2.4
Coconut tree graph CT(m, n) admits Tribonacci product cordial labeling
Proof
From the structure of Cononut tree graph CT(m,n),it is clear that it has 2m vertices and 2m edges.
Define the function &:R — {{T, T}, Ts,, ....T,}} to labelthe vertex as follows:

Case(i):m,n = 1(mod2)
For1<i<™=

(0] 8(ryi1) =Tyi3

. -1
FOI’lSlSmT

(i) 8(ry) =Ty

(iii) 8(uzi-1) =Thiq

(iv) S(uz) =Ty

(V) S(un) = TZn

Case(ii):m,n = 0(mod2)
Fori<i<Z
2

() 8(ryi1) =Thi-3

(i) 8(ry) =Ty

(iii) 8(uzi-1) =Ty

(iv) 8(uy;) =Ty

Case(iiiym*nn=m-1

Subcase (i):m = 1(mod2)
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For1<i<™@

0]

. -1
For1SLSmT

(i)
(i)
(iii)

(i)
(iii)

. -2
Fori<i<=——

8(rzi-1) =Ty

8(ry) =Ty
O(upi—) =Ty
8 (uy;) =Ty

8(ryim1)  =Tus
8(ry) =Taip

8(uz—1) =Ty

(iv) 8 (uz;) =Ty

Subcase (ii):m = 0(mod2)

To obtain the edge labels,define the induced functions* : B — {0,1}defined by 6*(r;7;) = (6(r;)8(r;))(mod2). Thus using the induced function the

edges receive the labels as follows:

Fori1<i<m-1

Case(i)m=n

(0] §(rny) =1
Fori<i<m
(i) 8 () =0
Case(ii)m+nn=m-1
Fori<i<m-1
(0] 8" (niris1) =1
(ii) AT =0
OUTPUT:
Cases CT(m,n) Label ‘0’ Label ‘1°
1 m,n = 0(mod2) m-—1 m
2 m,n = 1(mod2) m m-—1
3 m#nn=m-—1 n n

Hence the condition |Bs-(0) — Bs-(1)| < 1 is satisfied.

Therefore, the Coconet tree graphs admits Tribonacci product cordial labeling.
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EXAMPLE 2.4

Tribonacci product cordial labeling for CT(5,5), CT(4,4) and CT(5,4)are shown in the figure2.4..1,2.4.2 and 2.4..3 respectively.

ri(T1) r2(Tz) ry(Ts) r4(Ts)

Figure 2.4.1

ri(T1) r(T>) r3(Ts)

Figure 2.4.2

ri(Ty) r2(T2) r3(Ts) ri(Ts)

Figure 2.4.3

THEOREM 2.5
Triangular Snake graph TS,,, admits Tribonacci product cordial labeling
Proof

From the structure of Triangular Snake graph TS,,,it is clear that it has 2m — 1 vertices and 3(m — 1) edges.
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Define the function &:R — {{T}, T}, Ts,, .... T, }} to labelthe vertex as follows:
Case(i): m = 1(mod2)
For1<i<™@

) 8(r) =Ty

. -1
Fori<i<™—

(vi) s (rmT_lw) =Ty
(vii) 8(rnsi) =Taip

wii)y & (r#) =T,

Case(ii): m = 0(mod2)

Fori<i<Z®
2
(%] 8(r) =T4i3
(vi) 8 (roy )= T

(vii) 8(rnyi) =Taia
Fori<i<=-1

viii 5 (rsm. =T,

(viii) () W

To obtain the edge labels,define the induced functions* : B — {0,1}defined by 6*(r;;) = (8(r,)8(r;))(mod2). Thus using the induced function the

edges receive the labels as follows:

Case(i): m = 1(mod2)

Fori<ic< mT_l
(vii) 8" (riris1) =1
(viii) 8" (rimm41) =1
(ix) 8" (Tig1Tna1) =1
® & (T’"T’l+ir’"T’l+i+1) =0
i 5*( net, Tsm i) =0
(xi) rTl+lrsT+
i 8*( net, . Tom i) =0
(xii) rTlﬂ“m%

Case(i): m = 0(mod2)

. -2
Fori<i<=—

(ix) 8" (riris1) =1
() 8" (1iTys1) =1
(xi) 8" (rix1Tns1) =1
(xii) 8 (r%ﬂ.r%ﬂ,ﬂ) =0
(xiii) 8 (r%HrsTmH) =0
o) 8 (rmrm,) =0
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OUTPUT:
cases TS, Label ‘0 Label ‘1°
1 m = 1(mod2) 3(m—-1) 3(m-1)
2 2
2 m = 0(mod2) 3m->5 3m—3
2 2

Hence the condition |Bs-(0) — Bs-(1)| < 1 is satisfied.

Therefore, the Triangular Snake graph T'S,,admits Tribonacci product cordial labeling.

EXAMPLE 2.5:

Tribonacci product cordial labeling forTriangular Snake graph T'Ssand TS, are shown in the figure 2.5.1 and 2.5.2respectively.

(Te) rs(T4) ro(Ts)

re(T2)

ri(T1) r2(Ts) r3(Ts) ri(Ts) rs(17)
Figure 2.5.1
ro(T10) rio(Ts) r11(Ts)

r1(T1) r2(Ts) r3(Te) r«(T3) rs(T7) ro(T1)

Figure 2.5.2

Conclusion:

This paper, we have confirmed the existence of Tribonacci Product Cordial Labeling for Total graph of path,BiStar, Bi-Double star, and Triangular
Snake graphs.
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