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Abstract. Let G be a graph. Lef :V(G) — {0,1,2,...,k— 1} be a map wher& € N andk > 1. For each
edgeuv, assign the labglf (u) — f(v)|. f is calledk-total difference cordial labeling & if |tqs (i) —tar(j)| < 1,

i,j €{1,2,...,k} wheretys(x) denotes the total number of vertices and the edges labetadkwA graph with

admits ak-total difference cordial labeling is callddtotal difference cordial graphs. In this paper we investg

the 4-total difference cordial labeling behaviour of somapds likeJn n U Ky n,Jnn U Bnn,Jnn U P, etc.
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1. INTRODUCTION

In this paper we consider here finite, simple and undirectag@lgs only. The notion of-
total difference cordial graph was introduced in [4]. In$4, 3-total difference cordial labeling
behaviour of path, complete graph, comb, armed crown, crevireel, star etc have been in-
vestigated and also in [6], 4-total difference cordial laigeof path, star, bistar, comb, crown
etc., have been invetigated. In [7], 4-total differencedérlabeling ofP, UKy n, S(PaUK1 ),
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PrUBnn etc., have been invetigated. In this paper we investigattad-difference of cordial

labeling of union some graphs likKig n U K1 n,Jn.nUBn n,Jnn U Pn.
2. PRELIMINARIES

Definition 2.1. Let G be a graph. Lef : V(G) — {0,1,2,...,k— 1} be a function wher& € N
andk > 1. For each edgeav, assign the labelf (u) — f(v)|. f is calledk-total difference cordial
labeling of G if |taf (i) —tqr(j)| < 1,i,] € {1,2,...,k} wheretys(x) denotes the total number
of vertices and the edges labelled withA graph with ak-total difference cordial labeling is

calledk-total difference cordial graph.

Definition 2.2. Thecorona of G; with G2,G1 ® Gy is the graph obtained by taking one copy of
G, and p; copies ofG; and joining thei!" vertex ofG; with an edge to every vertex in thié@

copy ofG,.

Definition 2.3. TheBistar By is the graph obtained by joining the two central verticeKof,

andKy p.

Definition 2.4. The union of two graphsG; and G is the graphG; U G, with V(G UGy) =
V(G1) UV(Gy) andE(G1UGy) = E(Gy) UE(Gy).

Definition 2.5. The jelly fish is the grapli, , with vertex set ¥ (Jnn) = {u;, Vi, U, v, X, y}

1 <i<nand edge se(Jn) = {uu;, w;, ux,uy,vx,vy : 1 <i <n}.
3. MAIN RESULTS

Theorem 3.1. J,n UKy is 4-total difference cordial for afi.

Proof. Take the vertex set and edge setJaf, as in definition 3.4. LeKy, be the star.
Let w be the central vertex df; , andwz,wo,..., W, be the pendent vertices adjacentio
Clearly|V (JnnUKgn)| 4+ |E(InnUKyn)| = 6n+10.

Case 1.n> 4.

Fix the labels 11 and 1 to the vertices;,u, andusz and also fix the labels,1 and 1 to the
verticesvy, V> andvs. Assign the labels 3,3 and 3 to the verticas x,y andv. Next assign the

labels 3 and 1 to the verticeg andus. Next consider the two verticag anduy. Assign the
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label 3 and 1 respectively to the vertiagsandu;. Continue in this pattern until we reach the
vertexu,. Note that the vertey, receive the label 3 or 1 i is even or odd. Assign the label 3
and 1 to the verticeg andvs. Next consider the two verticeg andv;. Assign the label 3 and

1 respectively to the verticeg andv;. Proceeding in this pattern until we reach the vergex
Clearly the vertex, receive the label 3 or 1 if is even or odd. We now consider the vertices of
the stailKy . Fix the label 3 to the central vertex Next assign the labels 3 and 1 to the vertices
w1 andw,. Next consider the two verticegs andw,. Assign the label 3 and 1 respectively to
the verticesnvs andwg. Proceeding like this untill we reach the verigx Note that the vertex
Wy, receive the label 3 or 1 ifiis even or odd.

Case 2.n=2and 3.

Table 1 gives a 4-total difference cordial labeling for ttese.

NiuUp (U |uz|U|V|X|Y| V1| |V2|V3|W]|Wp|W|W3
2111 3/13|3|3|1|1 3| 3|1

3/1/1(1/3{3{3|3|]1(1|1|3|3]1]|3
TABLE 1

The table 2 shows that this vertex labeling is a 4-total déffiee codial labeling.

Values ofn | tq5(0) | tgs (1) | tqs(2) | tgs(3)

; 3n+5 3n+5 3n+5 3n+5
nis odd 5 5 5 5

; 3n+6 3n+4 3n+4 3n+6
nis even > 2 > 2

TABLE 2

Theorem 3.2. Jnn UBny is 4-total difference cordial for ahi.

Proof. Take the vertex set and edge sefof as in definition 3.4. LeBy, , be the bistar. Let,z
(1<i<n)be the central vertices &, , andw;,z (1 <i < n) be the pendent vertices adjacent
to w and z respectively. Clearly|V (JnnUBnn)| + |[E(InnUBnn)| = 8n+12. Fix the labels

1,1,1 and 1 to the verticesy, Uy, v1 andv,. Next assign the label 3 to vertices, us,. .., un
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andvs, Vs, ...,Vh. We now consider the vertices of the bisBy,. Fix the labels 33 and 3 to
the verticesv,zandw;. Next assign the label 1 to the vertiogs ws, ..., W, andzy, 2, ..., z,.

Clearlytyq: (0) =tq¢ (1) = 3n=1tg4; (2) =tg;(3) = 2n+ 3. 0]
Theorem 3.3.C, UKy, is 4-total difference cordial for afi.

Proof. LetCy be the cyclauju;. .. unus. Let Ky, be the star. Let be the central vertex d€;

andvy,Vo,...,Vy be the pendent vertices adjacenvid-irst we consider the cyclg,. Assign
the label 3 to the all cycle vertices, up, . . .,un. We now consider the st& . Assign the label
3 to the central vertex. Next assign the label 1 to all the pendent verticeso, . . ., vn. Clearly

tar(0) =tqr(1) = 3n=1tq¢(2) =tq¢(3) =n.

Theorem 3.4.J,n U (P, ® K1) is 4-total difference cordial for all values of

Proof. Take the vertex set and edge set as in definition 3.4. Pydie the pathviw,...wy
andzy,2,...,z, be the pendent vertices adjacenitnwo, ..., W, respectively. First consider
the jelly fishJ, . Fix the label 3 to the vertices,v,x andy. Assign the label 1 to vertices
Uy, Up,...,Uy andvy, Vo, ..., vy, We now consider the comB, ©® K;. Assign the label 3 to all
the path verticesvi, ws, ..., W,.Next we move to pendent vertices 2, ..., z,. Fix the label 1
to the verticesy andz,.Next assign the label 3 to the remaining pendent veriges, .. ., zs.

Clearlytqs (0) =tqs (1) = 3n=1tg4; (2) =tg7(3) = 2n+ 2. [

Example 3.5. A 4-total difference cordial labeling dk ¢ U (Ps © K1) is shown in Figure 1

FIGURE 1

Theorem 3.6. J,n UP, is 4-total difference cordial for at.
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Proof. Take the vertex set and edge set as in definition 3.4PLbe the pathwiws, ... w,, be the
path vertices. Fix the label 3 to the vertiags, x andy and the labels Il and 1 to the vertices
u1, U andus. Fix the label 11 and 1 to the verticeg,, v» andvs. Assign the labels 3 and 1 to
the verticesl, andus. Next consider the two consecutive verticgsanduy. Assign the labels
3 and 1 to the next two verticeg andu;. Proceeding like this until we reach the vetgx The
vertexu, receive the label 3 or 1 if is odd or even. Assign the labels 3 and 1 to the vertiges
andvs. Next consider the two consecutive vertisgsandv;. Assign the labels 3 and 1 to the
verticesvg andv;. Proceeding like this untill we reach the vetgx The vertexv, receive the
label 3 or 1 ifnis odd or even.We now consider the p&h

Case 1.nis even.

Assign the labels 8,3 and 1 to the path vertices,,w»,w3 and ws. Next consider the
four verticesws, wg, W7 andwg. Assign the labels ,B,3 and 1 respectively to the vertices
Ws, Wg, W7 andwg. We now assign the labels3, 3 and 1 to the next four consecutive vertices
Wg, W10, W11, W12. Next assign the labels 3,3 and 1 respectively to the next four consecutive
verticesw, 3, Wi4, W15 andwyg. Countinue in this pattern until we reach the vertgxlt is easy
to verify that the vertexi, receive the label 1 or 3 accordingias= 0 (mod 4 and 3 o =2
(mod 4 .

Case 2.nis odd.

Assign the labels ;B,3 to the path verticesi;,wo andws. Next consider the four vertices
Wz, Ws, Wg andwy. Assign the labels 3,1 and 3 respectively to the vertices, ws, wg andws;.
We assign the labels, 3,1 and 3 to the next four consecutive vertioaswg, Wig, W11. Next
assign the labels,3, 1 and 3 respectively to the next four consecutive vertieesw 3, w14 and
wis. Countinue in this pattern until reach the vertgx It is easy to check that the vertey
receive the label 1 when=1 (mod 4 and 3 ifn=3 (mod 4 or n= 3. The Table 3 given

below shows that this labeling method is a 4-total diffeeecordial labeling. O

Values of n| t4¢(0) | tgs(1) | tg:(2) | tas(3)

: 3n+4 | 3n+4 | 3n+4 | 3n+4
nis even 5 . . .

; 3n+3 3n+3 3n+5 3n+5
nis odd > > > >

TABLE 3
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Theorem 3.7.C,U (P, ® Ky) is 4-total difference cordial for all values of

Proof. Let C, be the cyclauius...uyu1. Let P, be the pathvivs. .. vy, andwy,wo, ..., W, be the
pendent vertices adjacent¥g, Vo, ..., Vv, respectively. First we consider the cy€g. Assign
the label 3 to the all cycle verticegus, . . . u,. We now consider the con®, © K1. Fix the label
1,2, 2 to the path verticeg;,v> andvs. Next we move to pendent vertices, w, andws. Fix
the labels 32 and 1 to the vertices;,w, andws. Next assign the labels 1 and 2 to the vertices
V4 andvs. Next consider the two verticeg andvy. Assign the label 1 and 2 respectively to the
verticesvg andv;. Continue in this pattern untill we reach the vertgxNote that the verten,
receive the label 1 whemis evenn > 4 and 2 ifn > 3. Assign the label 3 and 2 to the vertices
wy andws. Next consider the two verticegg andwy. Assign the label 3 and 2 respectively
to the verticesvg andw;. Continue in this pattern untill we reach the vertex Note that the
vertexw, receive the label 3 or 2 whwmis evenn > 4 or oddn > 5.

The following table 4 establish that this labeling tech®iqs a 4-total difference cordial

labeling.

Values of n| t4¢(0) | tqs(1) | tg:(2) | tas(3)
nis odd 3n+1 3n—-1 3n-1 3n—-1

2 2 2 2

; 3n 3n—2 3n 3n

nis even > > > >
TABLE 4

Theorem 3.8.C,UBy j, is 4-total difference cordial for all values of

Proof. Let C, be the cyclaujuy. .. uyup. Let By be the bistar. Let,w be the central vertex of

Bnn andvi,w; (1 <i < n) be the pendent vertices adjacenvtandw. Clearly, |V (CyUBnn)|+

|[E(ChUBnn)| = 6N+ 3. Assign the label 3 to all the cycle verticegu,...un. Fix the labels
1,1 to the vertices,vo andwy,w,. Next assign the labels 3 and 1 to the vertiggandv;.
Next consider the two verticeg andvg. Assign the label 3 and 1 respectively to the vertices
vs andvg. Continue in this pattern untill we reach the vertgx Note that the vertex, receive

the label 3 or 1 when is odd or even.
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The following table 5 establish that this labeling patteyiai4-total difference cordial label-

ing.

Values of n| tg5(0) | tgs(1) | tq¢(2) | tg5(3)

; 3n+1 3n+1 3n+1 3n+3
nis odd > 5 > 5

i 3n 3n42 3n4-2 3n42

TABLE 5
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