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ABSTRACT

ARTICLE INFO

Let G be a (p,q) graph. Let f: V(G) — {1,2,...,k}
be a map where £ € N and £ > 1. For each edge
uv, assign the label ged(f(u), f(v)). f is called k-
Total prime cordial labeling of G if [tf(:) —t;(j)] < 1,
i,j € {1,2,---,k} where t;(x) denotes the total number
of vertices and the edges labelled with z. A graph with
a k-total prime cordial labeling is called k-total prime
cordial graph. In this paper we investigate the 4-total
prime cordial labeling of some graphs like Prism, Helm,
Dumbbell graph, Sun flower graph.
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1 Introduction

Graphs considered here are finite, simple and undirected. Ponraj et al. [4], have been
introduced the concept of k-total prime cordial labeling and the k-total prime cordial
labeling of certain graphs have been investigated. Also in [4, 5, 6, 7, 8|, the 4-total prime

*Corresponding author: R. Ponraj. Email: ponrajmaths@gmail.com

"mmani2011@gmail.com

Journal of Algorithms and Computation 50 issue 2, December 2018, PP. 49 - 57



50 P. Jeyanthi / JAC 50 issue 2, December 2018, PP. 49 - 57

cordial labeling behaviour of path, cycle, star, bistar, some complete graphs, comb, double
comb, triangular snake, double triangular snake, ladder, friendship graph, flower graph,
gear graph, Jelly fish, book, irregular triangular snake, corona of irregular triangular
snake, corona of some graphs and subdivision of some graphs and also the 3-total prime
cordial labeling behaviour of path, cycle, star, comb, wheel, fan have been investigated [7].
In this paper we investigate the 4-total prime cordial labeling of few graphs like Prism,
Helm, Dumbbell graph, Sun flower graph.

2 k-total prime cordial labeling

Definition 2.1 Let G be a (p, q) graph. Let f: V(G) — {1,2,...,k} be a function where
k € N and k > 1. For each edge uv, assign the label ged(f(u), f(v)). f is called k-Total
prime cordial labeling of G if [tf(7) —ts(j)| < 1,4,j € {1,2,--- ,k} where t;(x) denotes
the total number of vertices and the edges labelled with x. A graph with a k-total prime
cordial labeling is called k-total prime cordial graph.

3 Preliminaries

Definition 3.1 An n-sided prism Pr, is a planar graph having 2 faces viz., an inner face
and outer face with n sides and every other face is a 4-cycle. In other words, it is C), x K.
Definition 3.2 The graph obtained by joining two disjoint cycles wjus ... u,u; and
v1Us . .. VU1 With an edge uqv; is called dumbbell graph Db,,.

Definition 3.3 The graph W,, = C,, + K is called a wheel. In a Wheel, a vertex of degree
3 on the cycle is called a rim vertex. A vertex which is adjacent to all the rim vertices
is called the central vertex. The edges with one end incident with a rim vertex and the
other incident with the central vertex are called spokes.

Definition 3.4 The Helm H, is obtained from a wheel WW,, by attaching a pendent edge
at each vertex of the cycle C,.

Definition 3.5 The Sunflower graph SF, is obtained from a Wheel with the central
vertex vy, the cycle C, : vivy...v,v; and additional vertices wiws...w, where w; is
joined by edges to v;, v;11 where v;y; is taken modulo n.

remark. 2- total prime cordial graph is 2-total product cordial graph.

4 Main Results

Theorem 4.1 The graph prisms C), X P;, is 4-total prime cordial for all n > 3.

Proof. Let V(C,, x Py) = {u;,v; : 1 <i < n}and E(C,, X Py) = {u, un,v,v,} U{uv; :
1 <i<n}U{ui, v 2 1 <i<n-—1}. It is easy to verift that |V (C,, x P)| +
|E(C,, x Py)| = 5n.

Case 1. n =0 (mod 4).
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Let n =4r, r > 1 and r € N. Assign the label 4 to the vertices uy, us,...,u, and assign
the label 2 to the vertices w1, Uyro,...,us. Next we assign the label 3 to the vertices
Ugpi1, Ugrta, - - -, Ugrr1 then we assign 1 to the vertices ugqqo, Usri3, ..., Usr—1. Finally we
assign the label 4 to the vertex wu4.. Next we consider the vertices v; (1 < i < n).
Assign the label 4 to the vertices vy, vs,...,v, and assign the label 2 to the vertices
Upt1, Urso, - - -, Vg and next we assign the label 3 to the vertices vy, 11, v9r10,...,vs.. Fi-
nally we assign the label 1 to the vertices vs,41,vs,49,...,vs.. Clearly t;(1) = t4(2) =
tf(3) = fo(4) = 5r.

Case 2. n =1 (mod 4).

Let n =4r+ 1, r > 1 and r € N. As in case 1, assign the label to the vertices u; (1 <
i <n—23)and v; (1 <i<n-—3). Finally we assign the labels 1, 2, 4, 4, 3, 1 respectively
to the vertices uyr—2, Uar—1, Uar, Var—2, V41 and vy,.. Here t4(1) =t4(3) =tp(4) =5r+1
and t(2) = 5r + 2.

Case 3. n =2 (mod 4).

Let n =4r + 2, r > 1 and r € N. Assign the label the vertices to u; (1 <7 <n —1) and
v; (1 <1< n—1) by case 2. Finally we assign the labels 4, 3 to the vertices uy, and vy,
respectively. It is easy to verify that ¢;(1) =t;(4) = 5r 4+ 3 and t4(2) = t;(3) = 5r + 2.
Case 4. n =4 (mod 4).

Let n =4r +3,r > 1 and r € N. As in case 1, assign the label the vertices to u; (1 <
i <n—3)and v; (1 <i<n-—3). Finally we assign the labels 3, 3, 4, 2, 2, 4 respectively
to the vertices Ugr—2, Udgr—1, U4y, V4r—2, Uir—1 and Vay - Here tf(l) = tf(2) = tf<4) =5r+4
and t(3) = 5r + 3.

Case 5. n=3,4,5,6,7.

A 4-total prime cordial labeling follows from Table 1.
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52 P. Jeyanthi / JAC 50 issue 2, December 2018, PP. 49 - 57

Theorem 4.2 The dumbbell graph Db, is 4-total prime cordial for all n > 3.

Proof. Let uius ... u,uq and vivs...v,v1 be the two disjoint cycles joining with an edge
uyvy. Clearly |V(Db,)| + |E(Db,)| = 4n + 1.

Case 1. n =0 (mod 4).

Let n = 4r, r > 1 and r € N. Assign the label 4 to the vertices uy,us,...,u, and
assign 2 to the vertices w,y1,uy19,...,u2.. Then we assign the label 3 to the vertices
Ugpi1, Ugpra, - -, Uz Next we assign the labels 4, 3 respectively to the vertices g, 1
and wug,1o. Finally we assign the label 1 to the vertices usqi3, ugri4q, ..., Usy. Now we
move to the vertices v; (1 < i < n). Assign the label 4 to the vertices vy, v, ..., v, and
assign 2 to the vertices v,11,v,49,...,09.. Then we assign the label 3 to the vertices
Vi1, Vorta, - - -, Us. Next we assign the labels 4, 3 respectively to the vertices vs,.,1 and
Usr42. Finally we assign the label 1 to the vertices wvs i3, Vsy44,...,0s. Here tp(1) =
t7(2) =t4(3) =4r and t;(4) = 4r + 1.

Case 2. n =1 (mod 4).

Let n =4r 4+ 1, r > 1 and r € N. As in case 1, assign the label to the vertices u;
(1<i<n-—1)andv; (1 <i<n-—1). Finally we assign the labels 2, 3 to the vertices
uy, and vy, respectively. Clearly ¢;(1) =t;(3) =t7(4) =4r + 1 and ¢;(2) = 4r + 2.
Case 3. n =2 (mod 4).

Let n =4r+2,r > 1 and r € N. As in case 2, assign the label to the vertices u;
(1<i<n-—1)andv; (1 <i<n-—3). Finally we assign the labels 4, 3, 1, 1 respectively to
the vertices 4y, Var—2, V41 and vy, It is easy to verify that t¢(1) = t4(2) = t4(3) = 4r+2
and t7(4) = 4r + 3.

Case 4. n =3 (mod 4).

Let n =4r +3,r > 1 and r € N. Assign the label to the vertices u; (1 <i <n —2) and
v; (1 <7< n-—1)asin case 3. Finally we assign the labels 2, 4, 3 respectively to the
vertices tgy—1, g and vy, Here t(1) =t,(3) =t;(4) =4r + 3 and t,(2) = 4r + 4.
Case 5. n=3,4,5,6,7.

A 4-total prime cordial labeling follows from Table 2 and 3.

n|3|4/5|6|7
up |[4(4(14141]4
uy |4 1241414
uz | 2143122
Uy 31232
Us 31313
Ug 311
Uy 3
vy 3414144
vy [3]2|2]4|4
v 213222

Table 2:
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V4 313122

Us 3133

Vg 11]3

(%4 3
Table 3:

O
Theorem 4.3 The graph helm H, is 4-total prime cordial for all the values of n > 3.

Proof. Let C,, be the cycle ujus ... u,uy. Let v; (1 < i < n) be the vertices adjacent to
each vertex of the cycle C,,. Clearly |V (H,)|+ |E(H,)| = 5n + 1.

Case 1. n =0 (mod 4).

Let n=4r,r>1and r € N.

Subcase 1. r is even.

Assign the label 4 to the central vertex u. Next assign the label 4 to the vertices
Uy, Usg, . .., u. and assign 2 to the vertices u, 1, U, 42,...,us. then we assign the label
3 to the vertices U1, Ugpt2, - - o5 UTr Finally we assign the label 1 to the vertices

Ute ooy Uy Now we consider the vertices v; (1 < i < n). Assign the label 4 to
the vertices vy, v, ..., v, and assign 2 to the vertices v, 11, Vyy2, ...,V then we assign the
label 3 to the vertices vo11, V212, ... SO Finally we assign the label 1 to the vertices
Ver g, .- -, Var. Here tr(1) =t5(2) =t;(4) = 5r and t;(3) = 5r + 1.

Subcase 2. 1 is odd.

Assign the label 4 to the central vertex u. Next assign the label 4 to the vertices
Uy, Ug, . .., u. and assign 2 to the vertices wu, 1, 19,...,us then we assign the label

3 to the vertices ugq11, Ugrio, . .. Ut Finally we assign the label 1 to the vertices
Uzroiy, ... Ugr. Now we consider the vertices v; (1 <i < mn). Assign the label 4 to the
vertices vy, Vg, ..., 0, and assign 2 to the vertices v,y1,v,19,...,vs, then we assign the
label 3 to the vertices vo11, V212, ... L Finally we assign the label 1 to the vertices
Ver g, -, Var. Clearly t4(1) = 5r + 1 and t5(2) = t4(3) = t7(4) = 5r.

Case 2. n =1 (mod 4).

Let n=4r+1,r>1and r € N.

Subcase 1. r is even.

As in subcase(1) of case 1, assign the label to the vertices u, u; (1 <1i < n —2) and v;
(1 <i<n-—2). Finally we assign the labels 4, 1, 2, 1 to the vertices u4,_1, Uy, V41 and
vy, respectively. Clearly tp(1) =t,(3) =5r+1 and t;(2) = t;(4) = 5r + 2.

Subcase 2. r is odd.

As in subcase(2) of case 1, assign the label to the vertices u, u; (1 < i < n —2) and v;
(1 <i <n—2). Finally we assign the labels 4, 1, 2, 3 to the vertices u4,_1, U4, V4r—1 and
vy, respectively. Obviously ¢¢(1) = t¢(3) = 5r+ 1 and t(2) = t§(4) = br + 2.

Case 3. n =2 (mod 4).

Let n=4r+2,r>1and r € N.



54 P. Jeyanthi / JAC 50 issue 2, December 2018, PP. 49 - 57

Subcase 1. r is even.

As in subcase(1) of case 2, assign the label to the vertices u, u; (1 <7 < n —2) and v;
(1 <i<n-—2). Finally we assign the labels 1, 3, 3, 2 respectively to the vertices 4,1,
Usr, Vgr—1 and vy,. Clearly t7(1) =t;(2) =t4(3) =5r + 3 and t;(4) = 5r + 2.

Subcase 2. r is odd.

As in subcase(2) of case 2, assign the label to the vertices u, u; (1 < i < n —2) and v;
(1 <i <n-—2). Finally we assign the labels 3, 1, 3, 2 to the vertices u4,_1, U4y, V4r—1 and
vy, respectively. It is easy to verify that ¢,(1) = ¢4(2) = t4(3) = 5r+3 and t¢(4) = 5r+2.
Case 4. n =3 (mod 4).

Let n=4r+3,r>1and r € N.

Subcase 1. r is even.

As in subcase(1) of case 2, assign the label to the vertices u, u; (1 <1i < n —2) and v;
(1 <i<n-—2). Finally we assign the labels 4, 3, 2, 3 respectively to the vertices 4,1,
Usr, Va1 and vy,. Here tp(1) =¢;(2) =t4(3) =t;(4) = 5r+ 4.

Subcase 2. r is odd.

As in subcase(2) of case 2, assign the label to the vertices u, u; (1 < i < n —2) and v;
(1 <i <n-—2). Finally we assign the labels 4, 3, 2, 3 to the vertices wu4,_1, U4y, V4r—1 and
vy, respectively. It is easy to verify that tp(1) =t;(2) =t;(3) =t;(4) = 5r + 4.

Case 5. n=3,4,5,6,7.

A 4-total prime cordial labeling follows from Table 4 and 5.

n|3(4(5|/6]|7

w |41414(14]4

s | 31212414

ug [ 21313212
Table 4

Uy 313132
U 31313
Ug 113
Uy 3
v |34 14144
vy | 3121221
vs |43 (322
Uy 11234
Vs 4131
Vg 313
U7 3
Table 5:
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Theorem 4.4The sunflower graph SF}, is 4-total prime cordial for all n > 3.

Proof. Let u be the central vertex of the cycle C,, : ujus ... u,u; and additional vertices
V1Vs . .. v, Where v; is joined by edges to u;, u; 1. Clearly |V(SF,)| + |E(SF,)| = 5n+ 1.
Case 1. n =0 (mod 4).

Let n=4r,r >1and r € N.

Subcase 1. r is even.

Assign the label 4 to the central vertex u. Next assign the label 4 to the vertices
Uy, Us, ..., U, and assign 2 to the vertices u, 1, Uy 19,...,us then we assign the label
3 to the vertices Ugr415 Uzpt2, - - -5 UTr . Finally we assign the label 1 to the vertices
Ute qy - s Uy Now we consider the vertices v; (1 < ¢ < n). Assign the label 4 to
the vertices vy, vs, ..., v, and assign 2 to the vertices v, 11, V19, ..., vy, then we assign the
label 3 to the vertices vo,y1,Vorio,...,v3.. Next we assign the labels 4, 3 to the vertices
Ut and Ut respectively. Finally we assign the label 1 to the vertices VTr 495+ Vdr-
Here t;(1) = 6r + 1 and t7(2) = t;(3) = t;(4) = 6r-.

Subcase 2. 1 is odd.

Assign the label 4 to the central vertex u. Next assign the label 4 to the vertices
Uy, Usg, . .., u. and assign 2 to the vertices wu, 1, U 19,...,us. then we assign the label
3 to the vertices ugqi1,Ugpio, ...  UTrtt . Finally we assign the label 1 to the vertices
Uzrsi iy, .5 tgr. Now we consider the vertices v; (1 <i < mn). Assign the label 4 to the
vertices vy, Vg, ..., 0, and assign 2 to the vertices v, 1,v,19,...,vs, then we assign the
label 3 to the vertices vo. 11, Voria, ..., vs3.. Next we assign the label 4 to the vertex vz, 1.
Finally we assign the label 1 to the vertices vs,y2, Usy43, ..., 0. Clearly tp(1) = 6r +1
and tf(2) = tf(3) = tf(4) = 6r.

Case 2. n =1 (mod 4).

Let n=4r+1,r >1and r € N.

Subcase 1. r is even.

As in subcase(1) of case 1, assign the label to the vertices u, u; (1 < i < n —2) and v;
(1 <i < n-—1). Finally we assign the labels 4, 3, 2 to the vertices ug,_1, uy, and vy,
respectively. Clearly ty(1) =t;(2) =t;(4) =6r +2 and t4(3) = 6r + 1.

Subcase 2. r is odd.

As in subcase(2) of case 1, assign the label to the vertices u, u; (1 < i < n —2) and v;
(1 <i<n-—2). Finally we assign the labels 4, 1, 2, 3 to the vertices u4,_1, Uy, V41 and
vy, respectively. Obviously t¢(1) =t4(2) =t¢(4) = 6r +2 and t4(3) = 6r + 1.

Case 3. n =2 (mod 4).

Let n=4r +2,r >1and r € N.

Subcase 1. r is even.

As in subcase(1) of case 1, assign the label to the vertices u, u; (1 < i < n —2) and v;
(1 <i<n-—2). Finally we assign the labels 3, 4, 3, 2 respectively to the vertices w4, 1,
Uy, Var—1 and vy, Clearly (1) = 6r +4 and ¢;(2) = t,(3) = t;(4) = 6r + 3.

Subcase 2. r is odd.

As in subcase(2) of case 1, assign the label to the vertices u, u; (1 < i < n —2) and v;
(1 <i<n-—2). Finally we assign the labels 3, 4, 3, 2 to the vertices 4,1, Uy, V41 and
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vy, respectively. It is easy to verify that ¢7(1) = 6r+4 and ¢;(2) = t(3) = t4(4) = 6r+3.
Case 4. n =3 (mod 4).

Let n=4r+3,r>1and r € N.

Subcase 1. r is even.

As in subcase(1) of case 1, assign the label to the vertices u, u; (1 <1i < n — 3) and v;
(1 <i<mn—4). Finally we assign the labels 2, 3, 4, 3, 3, 4, 2 respectively to the vertices
Ugp—92, Udp—1, Udy, UV4qr—3, UV4r—2, U4r_1 and V4r. Here tf(l) = tf(2) = tf(4) =6r+95 and
t4(3) = 6r + 4.

Subcase 2. r is odd.

As in subcase(2) of case 2, assign the label to the vertices u, u; (1 <1i < n —3) and v;
(1 < i < n—4). Finally we assign the labels 4, 3, 3, 3, 2, 4, 2 to the vertices 4,2,
Ugr—1, Uy, Vap—3, Var—2, Var—1 and vy, respectively. It is easy to verify that ¢,(1) = t,(2) =
tr(4) =6r +5 and t4(3) = 6r + 4.

Case 5. n =3,4,5,6,7.

A 4-total prime cordial labeling follows from Table 6.

n

u

Ui
Uz
Uusg
Uy
Us

QO DN | | W

ol col x| | o] i

CO| QO | DO W[ | O

W W WD ===

Ug

Uy
(%1 4
(%]
V3 3
V4
Us

w
DO O DN W~

= WO DN W~

I DN W[ DN DN =~

Ve

P WOIW N AN W W W N ] &~

U7

Table 6:
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