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Abstract: Let G be a (p,q) graph. Let f: V(G) — {1,2,--- ,k} be a map 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 |t;(i) — ts(j)| <1, ¢,5 € {1,2,--- ,k} where ty(x) denotes the total
number of vertices and the edges labelled with . 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 for some subdivided graphs.
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81. Introduction

In this paper we consider simple, finite and undirected graphs only. The notion of k- total
prime cordial labelling has been introduced in [4]. In [4-9], they investigate the k-total prime
cordial labeling of some graphs and investigate the 4-total prime cordial labeling behaviour of
path, cycle, star, bistar, ladder, triangular snake, friendship graph, comb, double comb, double
triangular snake, flower graph, gear graph, Jelly fish, book, irregular triangular snake, prism,
helm, dumbbell graph, sunflower graph, dragon, mobius ladder and subdivision of some graphs.
In this paper we examine the 4-total prime cordial labeling of subdivision of some graphs like
star, bistar, comb, double comb, ladder, triangular snake and double triangular snake. Terms

are not defined here follows from [1], [3].

§2. Preliminary Results

Definition 2.1 Let Gy, Ga respectively be (p1,q1), (p2,q2) graphs. The corona of G1 with Ga,
G1 ® Gy is the graph obtained by taking one copy of G1 and py copies of Go and joining the ith

vertex of G1 with an edge to every vertex in the ith copy of Gs.
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Definition 2.2 If e = uv is an edge of G then e is said to be subdivided when it is replaced by
the edges uw and wv. The graph obtained by subdividing each edge of a graph G is called the
subdivision graph of G and is denoted by S(G).

§3. k-Total Prime Cordial Labeling

Definition 3.1 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 uwv, assign the label ged(f(u), f(v)). f is called k-total
prime cordial labeling of G if |t;(i) —tr(j)| < 1, 4,5 € {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. Generally, if there are integers i,j € {1,2,---  k}
such that |ty (i) —tp(j§)| > 1, f is called a Smarandache k-total prime cordial labeling and G a

Smarandache k-total prime cordial labeling graph.
Theorem 3.2 The subdivision of comb S(P, ® K1) is 4-total prime cordial.

Proof Let P, be the path ujus---u,. Let z; be the vertex which subdivide the edge
u;u;+1. Let v; be the vertex adjacent to w;. Let w; be the pendent vertices v;. Clearly
V(S(P, © K1))| + [E(S(P, © K1))| = 8n — 3.

Case 1. n =0 (mod 4).

Let n = 4¢, t € N. Assign the label 4 to the vertices uy, uso, - - - ,u; and assign the label 3 to
the vertices wsy1, Uy, -+, uze. Next we assign the label 2 to the vertices ugsy1, Uosya, - , Ust
and assign 1 to the vertices usiy1, usit2, -+ ,un. Now we consider the vertices z; (1 < i <
n — 1). Assign the label 4 to the vertices x1,x2, -+ ,z; and assign the label 3 to the vertices
Ti41, Tg2,---,T2r. Next we assign the label 2 to the vertices xopq1, Tot42, - , 3. Finally we
assign 1 to the vertices xsi11,Z3t42,  * ,Zn—1. Now we move to the vertices v;, w; (1 <i < n).
Assign the label 4 to the vertices vy,vs,...,v; and wy,wsa, - ,ws. Then assign the label 3
to the vertices viy1, vy, -+, v and wyy1, Wito,- - ,wa. Now we assign the label 2 to the
vertices vUosy1,Vatq2, - , U3 and wari1, Wory, -+ ,wse. Finally we assign the label 1 to the

vertices V3t+1,V3t+2,° " ,Un and W3t+1, W3t+25*** y Wp.
Case 2. n=1 (mod 4).

Let n =4t+1,t € N. As in case 1, assign the label to the vertices u; (1 <i<n—2), x;
(1<i<n-—2),v,w (1<i<n-—1). Now we assign the labels 3, 4, 2, 3, 4 respectively to

the vertices un,_1, Un, Tn_1, Vn and w,.
Case 3. n =2 (mod 4).

Let n = 4t + 2, t € N. Assign the label to the vertices u;, v;, w; (1 < i< n—2)and z;
(1 <i<n-—3)by case 1. Next we assign the labels 4, 3, 4, 3, 2, 2, 4, 3 to the vertices u,_1,

Uny Tn_2, Tp_1, Un_1, Un, Wn_1 and w, respectively.

Case 4. n =3 (mod 4).
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Let n = 4t+3, ¢t € N. As in Case 3, assign the label to the vertices u;, v;, w; (1 <i<n-—2)
and x; (1 <i<mn-—3). Next we assign the labels 2, 3, 4, 3, 3, 3, 2,1 respectively to the vertices

Un—1, Un, Tn—2; Tn—1, Un—1, Un, Wnp—1 and wy. O

Theorem 3.3 The subdivision of double comb S(P,, ® 2K1) is 4-total prime cordial.

Proof Let P, be the path ujus---u,. Let z; be the vertex which subdivide the edge
w;ui+1. Let vy, w; be the vertices adjacent to u;. Let x;, y; be the pendent vertices adjacent to
u;,v; respectively. Obviously |V (S(P, ® 2K1))| + |[E(S(P, ® 2K1))| = 12n — 3.

Case 1. n =0 (mod 4).

Let n = 4¢, t € N. Assign the label 4 to the vertices uy, uso, - - - ,u; and assign the label 3 to
the vertices wsy1, Ugt+2,- -+, uzs. Now we assign the label 2 to the vertices uasy1, uoiya, - , sy
Next we assign 1 to the vertices usg¢t+1,Ust+2, -+ ,un—1. Finally we assign the label 3 to the
vertex u,. Now we consider the vertices z; (1 < i <n —1). Assign the label 4 to the vertices
z1,%2, -+ ,2t—1 and assign the label 3 to the vertices ziy1, 2442, -+, 29t—1. Next we assign
the label 2 to the vertices zo141, 22142, -, 23t—1. Now we assign the label 1 to the vertices
Zt, Zat, 235 23641, * 5 Zn—1. Assign the label to the vertices v;, w;, ;, y; (1 <i < n—1). Finally

we assign 2, 4, 4, 3 respectively to the vertices z,,, vy, w, and y,.
Case 2. n=1 (mod 4).

Let n =4t + 1, t € N. As in case 1, assign the label to the vertices u;, v;, =;, w;, y;
(I1<i<n-1)and z (1 <i<n-—2). Now we assign the labels 2, 4, 4, 2, 3, 3 respectively to

the vertices z,—1, Tn, Un, Up, Wy, and y,.
Case 3. n =2 (mod 4).

Let n =4t + 2, t € N. Assign the label to the vertices u;, v;, 2, w;, y; (1 <i<n-—1) and
z; (1 <i<n—2)by case 2. Next we assign the label 1 to z,_1 and assign the labels 4, 4, 2,

3, 3 to the vertices x,, Vn, Un, w, and y, respectively.
Case 4. n =3 (mod 4).

Let n = 4t + 3, t € N. As in Case 3, assign the label to the vertices u;, v;, x;, w;, Y;
(I1<i<n-—1)and z (1 <i<n-—2). Next we assign the labels 2, 4, 4, 2, 3, 3 respectively to

the vertices z,—1, Tn, Un, Upn, W, and yy,. O

Theorem 3.4 The subdivision of star S(K1 ) is 4-total prime cordial.

Proof Let u be the vertex of degree n and w1, ug,- -+ ,u, be the vertices of degree 2. Let

v1, V2, , U, be the pendent vertices.
Case 1. n =0 (mod 4).

Let n = 4t, t € N. Assign the label 4 to the vertex u. Next we now move to the vertices
U1, Uz, -+, Up. Assign the label 4 to the vertices uy,us, -+ ,us and assign the label 2 to the
vertices ¢4, Ut42, - ,Uuze. Next we assign the label 3 to the vertices woiy1, uoiya, -, us;.

Finally assign the label 1 to the non-labelled vertices of u,. Now we consider the pendent
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vertices v1,vo, - ,v,. Assign the label 4 to the vertices vy, v, -+ ,v; and assign the label 2 to

the vertices v¢41,vey2,...,ve. Finally assign 3 to the non-labelled vertices of v,,.
Case 2. n=1 (mod 4).

Let n =4t + 1, t € N. In this case, assign the label to the vertices u, u; (1 <7 < n) and
v; (1 <4 <n—2)by in case 1. Next assign the labels 2 and 4 to the vertices v,—1 and v,

respectively.
Case 3. n =2 (mod 4).

Let n =4t + 2, ¢t € N. As in Case 1, assign the label to the vertices u, u; (1 <i<n-—1)
and v; (1 <4 <n—2). Next assign the labels 2, 1 and 4 to the vertices respectively u,, vn_1

and v,,.
Case 4. n =3 (mod 4).

Let n = 4t 4+ 3, t € N. Assign the label to the vertices u, u; (1 < i < n —2) and v;
(1 <i<mn-—2)asin case 1. Finally assign the labels 3, 2, 4 and 4 to the vertices u,_1, un,

Vp—1 and v, respectively. O

Theorem 3.5 The subdivision of bistar S(B, ) is 4-total prime cordial.

Proof Let u, v be the vertices of degree n and w be the vertex of degree 2 adjacent to both
u and v. Let u; be the vertex of degree 2 adjacent to u and v; be the vertex of degree 2 adjacent

to v. Let z; and y; (1 <14 < n) be the pendent vertex adjacent to u; and v; respectively.
Case 1. n =0 (mod 4).

Let n = 4t, t € N. Assign the labels 4, 2 and 3 to the vertex u, w and v respectively. Next
we move to the vertices ui, ug, - ,u,. Assign the label 4 to the vertices ui,usg,- -+ ,ug and
assign the label 2 to the vertices ugyy1, u2ty2, -+ ,uqe. Now we consider the pendant vertices
of u,. Assign the label 4 to the vertices x1,x2, -,z and assign the label 2 to the vertices
Tot41, Tat+2, - ,T4e. Now we consider the vertices vy, ve, -+ ,v,. Assign the label 3 to the
vertices vy, va,--- ,vo; and assign the label 1 to the vertices vary1,vai42,- - ,v4. Finally we
move to the pendant vertices of v,,. Assign the label 3 to the vertices y1,y2, - ,y2: and assign

the label 1 to the vertices yot+1, Y2tt2,- ", Yar-

Case 2. n=1 (mod 4).

Let n = 4t+1, ¢t € N. In this case assign the label to the vertices u, v, w, u; (1 <i <n-—1),
v, (1<i<n—-1),2; (1<i<n—1)andy; (1 <i<n-—1)asin case 1. Next assign the labels

4, 2, 3 and 1 respectively to the vertices uy, xp, v, and y,.
Case 3. n=2,3 (mod 4).

Let n =4t + 1 and n =4t 4+ 2 t € N. The proof is similar to that of Case 2. O
Theorem 3.6 The subdivision of triangular snake S(T),) is 4-total prime cordial.

Proof Let P, be the path ujug---u,. Let w; be the vertex adjacent to u; and wu;41. Let
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v; be the vertices which subdivide the edge w;u;11 and z;,y; be the vertex which subdivided
w;w; and u;11w; respectively. It is easy to verify that [V (S(T,))| + |E(S(Ty))| = 11n — 10.

Case 1. n =0 (mod 4).

Let n = 4t, t € N. Assign the label 4 to the vertices uy,us, -+ ,u; and assign the label 2 to
the vertices wsy1, usya, -+, uz. Next we assign the label 3 to the vertices uosy1, sy, -, uUs;
then we assign the label 1 to the vertices usiy1,usit2, -+ ,unp—1. Finally, we assign 3 to the
vertex u,. Assign the label 4 to the vertices vy, v, -+ ,v; and assign the label 2 to the vertices
Vp41, V42, - ,U2t—1 and assign the label 3 to the vertices voy, vosy1,- -+ ,v3:—1 then we assign
the label 1 to the vertices vss, Vst 41, -+ , Un—1. Assign the label to the vertices z; (1 <i<n—1)
as in v; (1 <4 < n—1). Now relabel the vertex za; by 2. Assign the label 4 to the vertices
Y1,Y2, - ,ys—1 and assign the label 2 to the vertices y¢, y¢41,- - - , y2t—1 and assign the label 3 to
the vertices yo, Y241, - , Yst—1 then we assign the label 1 to the vertices ys¢, Yser1, -+ 5 Yn—2-
Finally we assign the label 2 to the vertices y,—1. Now we consider the vertices w; (1 < i <
n —1). Assign the label 4 to the vertices wq,ws, -+ ,w; and assign the label 2 to the vertices
Wiy, Wet2, - ,Wwo—1 and assign the label 3 to the vertices woy, wary1, - - - , ws;—1 then we assign
the label 1 to the vertices ws;, w3gy1,- -+, wy—2. Finally we assign 4 to the vertex wy_1.

Case 2. n=1 (mod 4).

Let n =4t +1,t € N. As in Case 1, assign the label to the vertices u; (1 <i<n—1), v,
Ziy Yi, w; (1 <i<n—2). Next we assign the labels 3, 3, 2, 4, 4 to the vertices v,—1, Un, Tpn-1,

Yn—1 and w,_ respectively.
Case 3. n =2 (mod 4).

Let n = 4t + 2, t € N. Assign the label to the vertices u; (1 < i < n —3), v;, x;, w;
(1<i<n-3)andy; (1 <i<n-—4)asin Case 2. Now we assign the labels 4, 3, 3 respectively
to the vertices uy,—2, up—1 and u,. Next we assign the labels to the vertices 4, 3, 2, 2, 2, 1 to
the vertices v, —2, Vn—1, Tn—2, Tn_1, Wy—2, and w,_1 respectively. Finally we assign the labels

4, 2, 3 respectively to the vertices y,—3, yn—2 and y,_1.
Case 4. n =3 (mod 4).

Let n = 4t + 3, t € N. Assign the label to the vertices u;, x;, y;, w; (1 <i <n—3) and
v; (1 <i<n-—4)asin Case 3. Now we assign the labels 4, 3, 3, 3, 1, 1, 3, 4, 3 respectively
to the vertices up—2, Un—1, Un, Tn—2, Tn—1, Yn—2, Yn—1, Wn—2 and w,_s. Finally we assign the

labels 2, 4, 3 to the vertices v,,—3, v,—2 and v,_1 respectively. O

Theorem 3.7 The subdivision of ladder S(Ly,) is 4-total prime cordial.

Proof Let V(Ly) = {us,v; : 1 <i <n}and E(L,) = {uuit1,v0i41 : 1 <i <n—1} U
{ujv; : 1 <i < n}. Let y;, w; and x; be the vertices which subdivide the edges u;u;41, u;v; and
v;v;41 respectively. Clearly |V (S(Ly))| + |E(S(Ly))| = 11n — 6.

Case 1. n =0 (mod 4).

Let n = 4t, t € N. Assign the label 4 to the vertices w1, us,--- ,us and vi,v9, -+ , V.
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Assign the label 2 to the vertices wst1, Uy, - , U2t and vep1, Uiy, -+ ,v2t. Next we assign
the label 3 to the vertices wugiy1, wott2,..., us and voit1,varya, -+ ,v3; then we assign the
label 1 to the vertices us¢41,us¢+2,  + ,Un—1 and vsg41, V3442, - ,Un—1. Finally, we assign
the labels 4 and 3 to the vertices u, and v, respectively. Next we consider the vertices x;
(1 < i < n). Assign the label 4 to the vertices x1, 2, -+ ,2; and assign the label 2 to the
vertices Ty41,Ti42, - ,To. Now we assign the label 3 to the vertices zoit+1, oy, -, T3
Finally we assign the label 1 to the vertices xs¢4+1,Z3¢+2, -+ ,Zn. Now we consider the vertices
yi, w; (1 <4 <mn—1). Assign the label 4 to the vertices y1,ya2, - ,yr and w1y, wa, - - - , we. Assign
the label 2 to the vertices yi11, Yry2, - ,Y2t—1 and wyy1, Weqa, - ,wo—1. Next we assign the
label 3 to the vertices yor, Y2141, -, Yst—1 and way, Waet1, -+ ,ws—1 then we assign the label
1 to the vertices ys¢, Yst+1, -+, Yn—2 and ws, Wsi41, -+, Wn—2, Wp—1. Finally, we assign the

labels 2 vertex y,—1.
Case 2. n=1 (mod 4).

Let n =4t + 1, ¢t € N. As in Case 1, assign the label to the vertices u; (1 <i<n—1), v;
1<i<n—-1),z;(1<i<n),y 1<i<n-—2)and w; (1 <i<n-—2). Finally we assign
the labels 2, 2, 4, 3 respectively to the vertices u,, vy, Yn—1 and w,—_1.

Case 3. n =2 (mod 4).

Let n =4t +2,t € N. As in Case 2, assign the label to the vertices u; (1 <i<n—1), v;
(1<i<n—-1),z; 1<i<n-1),y; (1 <i<n-—2)and w; (1 <i<n-—2). Finally we assign

the labels 4, 3, 2, 4, 3 to the vertices u,, Vn, Tn, Yn—1 and w,_1 respectively.
Case 4. n =3 (mod 4).

Let n =4t + 3, t € N. As in Case 3, assign the label to the vertices u; (1 <i<n-—1), v;
1<i<n—-1),z; 1<i<n-1),y; (1 <i<n-—2)and w; (1 <i<n-—2). Finally we assign

the labels 3, 4, 2, 3, 4 respectively to the vertices uy,, vn, Tpn, Yn—1 and wy_1. O

Theorem 3.8 The subdivision of double triangular snake S(DT,) is 4-total prime cordial.

Proof Let P, be the path ujus - --u,. Let v;, w; be the vertex adjacent to u;u;y1. Let x,
Yi, Zi, S; and r; be the vertex which subdivide the edges w;u;y1, w;v;, v;u4+1, v;w; and w;u;q
respectively. Clearly |V (S(DTy))| + |E(S(DT,))| = 18n — 17.

Case 1. n=0 (mod 4),n >8.

Let n = 4t, t € N. Assign the label 4 to the vertices uy,us, - - ,us and assign the label 2 to

the vertices wsy1, Uy, -, uz. Next we assign the label 3 to the vertices uosy1, uosya, -, Ust
then we assign the label 1 to the vertices usi41, usi42, - ,up—1. Finally, we assign the label 3
to the vertex u,. Now we consider the vertices v;,w; (1 <i <n—1). Assign the label 4 to the
vertices vy, Vs, -, vy and wy, wa, - -+ ,wy. Assign the label 2 to the vertices vii1, Vego, -+, Vor—1
and w41, Wyy2, -+ ,wo—1. Next we assign the label 3 to the vertices var, vori1, - ,Ust—1
and wagy, wopt1, -+ ,ws—1 then we assign the label 1 to the vertices wvst, Y341, ,Vn—3 and
W3y, W3y, - ,Wp—3. Finally we assign the labels 2, 4, 2, 4 respectively to the vertices v,_2,

Up—1, Wp—2 and w,_1. Next we move to the vertices z; (1 <i <n —1). Assign the label 4 to
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the vertices x1, 22, -+, x; and assign the label 2 to the vertices x;41, usq2, - ,xo—1. Next we
assign the label 3 to the vertices xas, Tory1,- -+, x3:—1 then we assign the label 1 to the vertices
T3¢, T3t+1," - ,Tn—gz. Finally, we assign the label 3 to the vertex z,—1. Now we consider the
vertices y;,8; (1 <i<mn—1). Assign the label 4 to the vertices y1,y2, -,y and s1,82,- - , S;.
Assign the label 2 to the vertices yiy1,Yit2, -+ ,Y2e and Sgy1, Sera, -, S2t. Next we assign the
label 3 to the vertices yoi+1, Y2t+2,- -+ ,Yse—1 and Sopy1, S2e42, - - , S3¢—1. Finally we assign the
label 1 to the vertices ys¢, Yse41, -« , Yn—1 and Ss¢, S3¢41, - , Sp—1. INext we move to the vertices
zi, 7 (1 <i<m—1). Assign the label 4 to the vertices 21, 22, -+ ,2¢—1 and 71,72, -+ ,T4—1.
Assign the label 2 to the vertices zy, zg4 1, -+, 22¢—1 and r¢, 71, -+ ,r2¢—1. Next we assign the
label 3 to the vertices zo, 2941, - - , 23¢—1 and rog, oey1, -+ ,T3¢—1. Finally we assign the label
1 to the vertices zsy, 23141, -+ , 2n—1 and rg;,rai+1,- - ,"n—1. Clearly t;(1) = t;(2) = t;(3) =
18t — 4 and ¢5(4) = 18¢ — 5.

Case 2. n=1 (mod4),n>09.

Let n =4t +1,t € N. As in Case 1, assign the label to the vertices u; (1 <i<n—1), v,
Wi, Tiy Yi, Zis Siy 75 (1 <4 <n—2). Finally we assign the labels 4, 4, 2, 3, 1, 4, 3, 2 respectively
to the vertices un, Un—1, Wn—1, Tn-1, Yn—1, n—1, Sn—1 and r,_1. Obviously t;(1) = 18t + 1
and tf(2) = tf(?)) = tf(4) = 18t.
Case 3. n =2 (mod 4), n > 10.

Let n =4t 4 2, t € N. Assign the label to the vertices u; (1 <i <n—2), v;, wi, T, Yi, %
(1<i<n-=3),s;,r; (1<i<n-—2)byin case 1. Finally we assign the labels 2, 4, 3, 4, 3, 3,
17 27 37 47 27 47 17 4 to the vertices Un—1, Un, Un—2, Un—1, Wn—-2, Wn—-1, Tn-2, Tn—-1, Yn—2, Yn—1,

Zn—2, Zn—1, Sn—1 and r,_1 respectively. It is easy to verify that ¢;(1) = ¢;(2) = ¢,(3) = 18t +5
and t(4) = 18t + 4.

Case 4. n =3 (mod 4),n > 11.

Let n =4t + 3, t € N. As in Case 3, assign the label to the vertices u; (1 <17 <n —1),
Vi, Wi, Ti, Yiy Ziy Si; i (1 < i < n—2). Finally we assign the labels 3, 3, 2, 2, 4, 3, 4,
1 respectively to the vertices tn, Vn—1, Wn—1, Tn—-1, Yn—1, 2n—1, Sp—1 and r,_1. Clearly
tf(l) = tf(2) = tf(4) =18t + 9 and tf(?)) = 18t + 10.
Case 5. t=2,3,4,5,6,7.

A 4-total prime cordial labeling is given in Table 1.

n (2|3[4]|5|6]|7
up | 3141414144
up | 412124144
U3 31312212
Uy 313|312
Us 11113




R. Ponraj, J. Maruthamani and R. Kala

100

41414

4141414

2

41414144

2

414141414

2

41414144

4141414144

2

1

3

3

Ue

ur

U1

V2

U3

V4

Us

V6

w1

w2

w3

Wy

Ws

We

T

T2

zs3

T4

Zs

L6

U1

Y2

Y3

Ya

Ye

21

22

<3

24

z5

26

S1

52
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s3 11332
54 11113
S5 313
S6 1
| 21221444
) 11312]2]2
r3 113132
T4 111713
5 213
6 1
Table 1
This completes the proof. O
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