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Abstract: Let f be a map from V(G) to {0,1,--- ,k — 1} where k is an integer, 2 < k <
|V (G)|. For each edge wv, assign the label f(u)f(v) (mod k). f is called a k-total product
cordial labeling of G if |evs (i) — evy ()| < 1,4,5 € {0,1,--- ,k—1} where evy(x) denotes the
total number of vertices and edges labelled with = (z = 0,1,2,--- ,k—1). We investigate the
4-Product cordial labeling behaviour of comb, double comb and subdivision of some corona

graphs.
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81. Introduction

Throughout this paper we have considered finite, undirected and simple graphs only. The vertex
set and edge set of a graph G are denoted by V(G) and E(G) respectively. The graph obtained
by subdividing each edge of a graph G by a new vertex is denoted by S(G). The corona G1 ® G2
of two graphs G; and G5 is obtained by taking one copy of G1(which has p; vertices) and p;
copies of G and then joining the i*" vertex of G to every vertex in the i*" copy G5 The notion
of k-Total Product cordial labeling of graphs was introduced in [2]. In this paper we investigate
the 4-Total Product cordial labeling behaviour of P, ® K1, P, ©2K;, S(P,® K1), S(P,®2K1),
S(Cr, ® K1) and S(C,, ® 2K;) Terms not defined here are used in the sense of Harary [1].

82. k-Total Product Cordial Labeling

Definition 2.1 Let f be a map from V(G) to {0,1,--- ,k — 1} where k is an integer, 2 <
k <|V(G)|. For each edge uv, assign the label f(u)f(v) (mod k). f is called a k-total product
cordial labeling of G if levs (i) — evs(j)| < 1, otherwise, a Smarandachely k-total product cordial
labeling of G if levy (i) —eve(j)| > 2 fori,j € {0,1,--- ,k — 1}, where evs(x) denotes the total
number of vertices and edges labelled with x (x =0,1,2,---  k —1).

A graph with k-total product cordial labeling is called k-total product cordial graph.
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Now we investigate the 4-Total product cordiality of P, ® K71 and P, ® 2K;.

Theorem 2.2 P, ® K is 4-total product cordial.

Proof Let ujus---u, be the path P, and let v; be the pendant vertices adjacent to
u; (1 <i<n).

Case 1. n is even.

Define f: V(P, ® K1) —{0,1,2,3} by f(u1) =0,

(i) = 2, 2<i<z2
f(unT4+l) = 3, 1<i<zy
flv) = 2 1<i<3
f(vzii) = 3, 1<:i<3.

Clearly evy(0) = evs(2) = evs(3) = n and evy(1) = n — 1. Hence f is a 4-total product

cordial labeling.
Case 2. nis odd.

Define f: V(P, ® K1) — {0,1,2,3} by f(u1) = f(uz) =0,

: n—1
f(uz) = 2, 3 S 1 S 5
f('Llwlgl_,’_i) = 37 1 S (3 S ’H,T—l
_ n+l1
flv) = 2, 1<i<zfH
flons ) = 3, 1<i< 3l
Values of i | evy (i)
0 n
1 n—1
2 n
3 n
Table 1
Table 1 establish that f is a 4-total product cordial labeling. O

Theorem 2.3 P, ® 2K;is 4-total product cordial.

Proof Let ujus...u, be the path P, and let v; and w; be the pendant vertices adjacent
to u; (1 <i<n).

Case 1. n is even.
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Define f: V(P, ®2K;) — {0,1,2,3} by f(u1) =0,

f(ui) = 2, 2<i<2
f('l,l,n;2+i) = 3 1<i<nzf2
flv) = 2, 1<i<3
foge) = 3 1=i<3
flw;) = 2, 1<i<3
flwn i) = 3, 1<i<3.

Clearly evy(0) = evy(2) = evp(3) = 3 and evy(1) = 2 — 1. Hence f is a 4-total product
cordial labeling.

Case 2. nis odd.

Define f: V(P, ® 2K1) — {0,1,2,3} by f(u1) = f(u2) =0,

— ; n—1
f(uz) = 2, 3<i< 5
f(Uanl_’_i) = 3, 1<i<3
— n+1
f(vi) = 2, 1<i<=®p
fosg ) = 3 1<i<2l
— ; n—1
f(w;) = 2, 1<:i< 5
flwnay,) = 3, 1<i<f
Values of ¢ | evy (i)
3n—1
0 2
1 3n—1
3n—1
2 2
3n+1
3 e
Table 2
Table 2 shows that f is a 4-total product cordial labeling. O

Now we look in to the subdivision graphs.

Theorem 2.4 S(P, ® K1) is 4-total product cordial.

Proof Let V(S(P,0K1)) = {w;, v, wi, 25 : 1 <i<n, 1 <j<n—1}and E(S(P,0K;)) =

{uvi, viwi, w;zj, zjujp1 : 1 <i<n, 1 <j<n-—1}

Case 1. n = 0(mod 4).
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Let n = 4t. Define f(u1) =0,

f(uq) = 2, 2<i<2
f(U"T*?.H) = 3, 1§i§%
f(vi) = 2 1<i<?Z
floges) = 3, 1<i<3
f(wi) = 2 1<i<g3
flwny) = 3, 1<i<g
f(z) = 2, 1<j<22
flozy) = 3, 1<j<3

Clearly evy(0) = evs(1) = evp(2) = 4t — 1 and evy(3) = 4¢. Hence f is a 4-total product
cordial labeling.

Case 2. n = 1(mod 4).

Let n = 4t + 1. Assign the label to the vertices u;, v, w;,2; 1 <i<n—-1,1<j<n-1
as in case 1. Then label 3,3,2,0 to the vertices z,, un, Vn, wy respectively. Here evy(0) =
evy(l) = evy(2) =4t + 1 and evs(3) = 4t + 2. Hence f is a 4-total product cordial labeling.

Case 3. n = 2(mod 4).

Let n = 4t + 2. Assign the label to the vertices u;, v, w;,2; 1 <i<n—-1,1<j<n-1
as in case 2. Then label 3,3,2,0 to the vertices z,, un, Un, wy respectively. Here evy(0) =
evy(l) = evy(2) = 4t + 3 and evs(3) = 4t + 4. Hence f is a 4-total product cordial labeling.

Case 4. n = 3(mod 4).

Let n = 4t + 3. Assign the label to the vertices u;,v;,w;,2; 1 <i<n—-1,1<j<n-1
as in case 3. Then label 3,3,2,0 to the vertices z,, un, Vn, wy respectively. Here evy(0) =
evy(l) = evy(2) = 4t + 5 and evs(3) = 4¢ + 6. Hence f is a 4-total product cordial labeling. O

Theorem 2.5 S(P, ®2K) is 4-total product cordial.

Proof Let V(S(P, © 2K1)) = {u;,vi,wi,a5,b5,¢, 1 1 < i <n, 1 <j<n-—1} and
E(S(Pn ® 2K1)) = {uiaj,uibi,uici,bivi,ciwi,ajujﬂ 01 S ) S n, 1 S ] S n— 1}

Case 1. n =0(mod 4).

Let n =4t and let f(u1) =0,

f(ui) = 2, 2<i< 2
f(unT4+l) = 3, 1<i<3g
fvy) = 2, 1<i<3
flveis) = 3, 1<i<3
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f(w;) = 2, 1<i<3
flwzi) = 3, 1<i<3
f(aj) = 2, 1<j<32
f(a"T*%A) = 1

flanzy ;) = 1, 1<5< nos
f(b) = 2, 1<i<3
f(bz i) = 3, 1<i<3
f(ed) = 2, 1<i<3
flez44) = 3, 1<i<3.

Clearly evy(0) = evy(1) = evs(2) = 4¢t+7 and evy(3) = 4t+8. Hence f is a 4-total product

cordial labeling.
Case 2. n = 1(mod 4).

Let n = 4t +1 and assign the label to the vertices u;, v, ws, a5,b5,¢, 1 <i<n—-1,1<5 <
n — 2 as in case 1. Then label 3,3,2,2,1,0 to the vertices a,, Uun, by, Un, Cpn, Wy, respectively.
Here evp(0) = evy(1) = evy(2) = 4¢ + 10 and evy(3) = 4t 4+ 11. Hence f is a 4-total product

cordial labeling.
Case 3. n =2(mod 4).

Let n = 4t+2. Assign the label to the vertices u;, vi, ws, aj,b5,¢, 1 <i<n—-2,1<j<n-3
asin case 2. Then label 3,3,2,2,2,2,3,3,2,3,0,3to the vertices a,—2, Un—1,bp—-1, Vn—1, Cn—1, Wn—1,
An—1, Un, by Un, Cn, Wy respectively. Here ev;(0) = evy(1) = evy(2) = 4t 4 13 and evs(3) =
4t 4+ 14. Hence f is a 4-total product cordial labeling.

Case 4. n = 3(mod 4).

Let n = 4t + 3. We assign the label to the vertices wu;, vs, ws,a5,b5,¢; 1 < 4 < n —
3, 1<j<n-—4asincase 3. Then label 3,3,2,0,2,2,3,3,2,2,2,2,3,3,3,2,3,3 to the vertices
an—37un—?abn—2avn—2acn—2uwn—2u Gn—2, Un—-1, bn—lu Un—1, Cpn—1, Wn—1, Qpn—1, Un, bnu Un, Cn,

wy, respectively. Here ev,(0) = evy(1) = evy(2) = 4t + 22 and evs(3) = 4t + 23. Hence f is a
4-total product cordial labeling. O

Theorem 2.6 S(C, ® K1) is 4-total product cordial.

Proof Let V(S(Cn0K1)) = {us, vi,wi, z; : 1 < i <n}and E(S(C,0K1)) = {uiz;, ujw;, wivj, 2t :
1<i<n}.

Case 1. n=0,2(mod 4).
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Let n =4t and let f(u1) =0,

flug) = flzm) = 3 1<i<n
f(vi = 2 1<:<n
flwi) =2 1<i<n
flozq) = 0 1<i<?

In this case, evs(0) = evy(l) = evy(2) = evs(3) = 2n. Hence f is a 4-total product cordial
labeling.

Case 2. n = 1(mod 4).

Let n = 4t + 1. We assign the label to the vertices u;, v;, w;, 2z;, 1 < i < n —1 as in case
1. Then label 3,3,2,0 to the vertices uy, 2n, Wy, v, respectively. Hence evy(0) = evs(l) =
evy(2) = evy(3) = 2n. Hence f is a 4-total product cordial labeling.

Case 3. n = 3(mod 4).

Let n = 4¢ + 3 and assign the label to the vertices wu;, v;, w;, z;, 1 <4 < n—1 as in case
1. Then label 3,3,2,0 to the vertices u, 2n, Wy, v, respectively. Hence evy(0) = evs(l) =
evy(2) = evy(3) = 2n. Therefore f is a 4-total product cordial labeling. O

Theorem 2.7 S(C, @ 2K3) is 4-total product cordial.

Proof Let V(S(C,, ® 2K1)) = {u;,v;,w;,ai,bi,¢; : 1 < i < n,}and E(S(C,, ®2K;)) =

{Uitit1 (mod n)» Wi, Uibi, bivi, uic, cjw; : 1 < i <nj.

Case 1. n=0(mod 4)

Define
f(ui) = f(ai) = 3 1<i<n
f(vi) = f(b) = 2 1<i<?2
flbggi) = flugu) = 0 1<i<}
f(baT"Jr’L) = f(vaT"Jrl) = 0 1§ZS%
J(w;) = flg =2 1<i<2
flenyi) = flwzy) = 0 1<i<?
flesny) = flwsny) = 0 1<i<}

Therefore evy(0) = evs(l) = evy(2) = evy(3) = 3n. Hence f is a 4-total product cordial
labeling.

Case 2. n = 1(mod 4)

Let n = 4t + 1. We assign the label to the vertices w;, v;, w;, a;,b5,¢, 1 < i < n—1 as
in case 1. Then label 3,3,3,2,2,2 to the vertices uy, an, bp, Upn, Wy, ¢, respectively. Hence
evy(0) = evy(1) = evp(2) = evy(3) = 3n. Hence f is a 4-total product cordial labeling.
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Case 3. n =2(mod 4)

Let n = 4t + 2. Define

f(wi) = flai) = 3 1<i<n
f(vi) = f(b) = 2 1<i<?2
f(bzti) flong) = 0 1<i<Z-2
f(bn—2yi) = flon—24s) = 3 1<i<2-3
f(wi) flei) = 2 1<i<?t
flezya) flwzy)) = 0 1<i<gz-3
flen—syi) = flwn—sp) = 3 1<i<g5-—2

Therefore evy(0) = evs(l) = evy(2) = evy(3) = 3n. Hence f is a 4-total product cordial
labeling.

Case 4. n = 3(mod 4)

Let n = 4t + 3 and let

f(uq) = f(a;) = 3 1<i<n

fw) = gy = 2 1<i<ong

flonp) = 2

flwng) =0

fvn) =3

f(wn) = 2

fon) = flonny) = 0 1<i<2g?

foam ) = flwwmay) = 3 1<i<ny

f(bi) = fla) = 2 1<i<nzd

floziy) = flenzay,) = 0 1<i<2

Fbsnsy) = flema,) = 3 1<i<nf

Therefore evy(0) = evs(l) = evs(2) = evy(3) = 3n. Hence f is a 4-total product cordial

labeling. O
References

[1] F.Harary, Graph Theory, Addision wisely, New Delhi.

[2] R.Ponraj, M.Sundaram and M.Sivakumar, k-total product cordial labeling of graphs, Ap-
plications and Applied mathematics: An International Journal, 7(2012), 708-716.

[3] R.Ponraj, M.Sivakumar and M.Sundaram, On 3-total product cordial graphs, International
Mathematical Forum,7(2012) 1537 - 1546.



106 M.Sivakumar

[4] R.Ponraj and M.Sivakumar, A note on k-total product cordial labeling of graphs, Global
journal of Mathematics and Mathematical sciences, 2(2012), 37-44.

[5] R.Ponraj, M.Sivakumar and M.Sundaram, 3-total product cordial labeling of some subdi-
vided graphs, International journal of Mathematics research, 5(2012), 517-526.

[6] R.Ponraj, M.Sivakumar and M.Sundaram, New families of 3-total product cordial graphs,
International Journal of Mathematical Archive, 3(2012), 1985-1990.



