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Abstract: In this paper we investigate 4- total mean cordinality of some union of graphs with star and bistar.

1. Introduction
Graphs in this paper are finite, simple and undirected. In this paper, we investigate the 4- total mean
cordial behaviour of Kin U Bnn, Kin U Jdnn, Kin U CHy, Kin U Thy, Ban U B, Ban U Jdnn, Ban U CHp, Bop U
Tn. Terms are not defined here follow from Harary[2] and Gallian[1].
1. K-TOTAL MEAN CORDIAL GRAPH
Definition 2.1. For a graph G, Let g be a map from vertex set of G to {0, 1, 2,....., k-1}, where k is an positive

integer and k >1. For each edge uv, assign the label M if g(u)+g(v) is even, M if g(u)+g(v) is odd.

g is called k — total mean cordial labeling of G if |tmg (i) — tmg(j)| <1, foralli,je {0,1,2, ........ , k-1}, where
tmg(X) denotes the total number of vertices and edges labelled with x, x e {0, 1,2, ........ , k-1}. A graph with admit
a k-total mean cordial labeling is called k-total mean cordial graph (simply k — TMC graph).
2. Preliminary

Definition 3.1. The jellyfish J (m, n) is obtained from a cycle Cs4: uxvyu by joining x and y with an edge and
appending m pendent edges to u and n pendent edges to v.

Definition 3.2. The triangular snake T, is obtained from the path Pn: ujuz..... u, with

V(Tn) = V(Pn) U {vi:1 <i<n-1} and edge set E(Tn) = E(Pn) U {ui Vi Uis1 Vi :1 <i<n-1}.
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3. Main Result
Theorem 4.1. The graph Ky, n U By, nis 4 — TMC.
Proof. Let u be an apex vertex and uz, Uy, ....., U, be the pendent vertices of the star Ky . Let vy, Vo, ....., Vp,

Wi Wo,....., Wy be the pendent vertices and v,w be the apex vertices of By n.
Define 0 : V(Kyn U Bnn) 2{0,1,2,3} by
o(u) = 2;
0(v)=3;
o(w) =2;
B(u1) =0(u2) =........... = 0(un) =0.
Case 1. nis odd.
Letn=2r+1, wherer € N.

0(v1) =0(V2) =........... = O(Vrr2) =2;
O(Vr+3) = O(Vr+a) =..eenenee. = 0(Var+1) =3;
O(w1) =0(w2) =........... = 0(Wr+2) =0;
O(Wr+3) = O(Wr+4) =...nn.. = 0(Wor+1) =2;

Case 2. nis even.
Let n =2r, where r € N.

0(v1) =0(V2) =........... = O(Vrr1) =2;
O(Vr+2) =0(Vr+3) =....eoeee. = 0(var) =3;
B(w1) = O(W2) =........... = O(Wr+1) =0;
O(WH'Z) = e(Wr+3) TN = G(Wzr) =2.

_ _(3r+3ifnisodd
NOW tmo (0) = tmo (1) = {37‘ + 1if nis even;
_ _(3r+2ifnisodd
tmo(2)=tmo(3) = {31" +1if nis even.
This satisfies the condition of 4 — TMC graph.
Theorem 4.2. The graph Kyn U Jnnis 4 — TMC.
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Proof. Let w be an apex vertex and wi Ws,....., Wn be the pendent vertices of the star Ki,n. Take the vertex set
and edge set of Jun as in Definition 3.1.

Define ¢ : V (Kin U Jnn) —={0,1,2,3} as follows:

o(w) =0;

¢ (u)=3;

o(v) =2;

¢ (X)=2;

o(y) = 2.

Case 1. n =0 (mod 4).

Let n = 4r, where r € N.

d(W1) = (W2) =........... = d(War) =0;
¢(W2r+1) = ¢(W2r+2) T = (])(W4r) =1;
du) = d(uz) =........... = ¢(Uzr+1) =0;
O(U2r+2) = d(U2r+3) =..nenne. = (I)(U4r) =2;
d(v1) = d(v2) =........... = ¢(Var) =2;
O(Var+1) = O(Vars2) =.......... = (Var) =3.

Case2.n=1 (mod 4).
Let n = 4r+1, where r € N.

(W) = d(W2) =........... = h(War+1) =0;
O(War+2) = G(Wor+3) =...eeente = {p(War+1) =2;
o(u) =d(u2) =........... = ¢(Uzr+1) =0;
O(U2r+2) = d(U2r+3) =........... = d(Usr+2) =1;
O(U3r+3) = d(Usr+a) =........... = d(Uar+1) =2;
o(v1) =d(V2)=........... = (Var+1) =2;
O(Var+2) = O(Var+3) =........... = o(Var+1) =3.

Case 3.n =2 (mod 4).
Let n =4r+2, wherer € N.

d(w1) = d(Wz2) =........... = ¢(War+1) =0;
O(Wor+2) = O(War+3) =....eoe.e = O(War+2) =2;
d(u) = d(Uz) =........... = d(Uzr+2) =0;
¢(U2r+3) = ¢(U2r+4) T = ¢(U3r+3) =1;
O(Uzr+4) = d(U3r+5) =........... = d(Uar+2) =2;
d(v1) = d(v2) =........... = ¢(Vars2) =2;
¢(V2r+3) = ¢(V2r+4) EaTT T = ¢(V4r+2) =3.

Case 4.n =3 (mod 4).
Let n =4r+3, wherer € N.

o(w1) = d(w2) =........... = ¢(War+2) =0;
¢(W2r+3) = (I)(W2r+4) TP = ¢(W4r+3) =1;
¢(U1) = ¢(U2) e = ¢(U2r+2) =0;
O(Uzr+3) = 1;
O(U2r+4) = d(Uzr+5) =.......... = (Uar+3) =2;
¢(V1) = (I)(Vz) e = ¢(V2r+2) =2,
O(Var+3) = O(Var+4) =........... = ¢(Var+3) =3.
In view of above labeling, we get
= 0 (mod 4)
= 1 (mod4)

6r+5ifn = 2 (mod4)
6r+7if n = 3 (mod 4);
6r+2ifn = 0 (mod4)
tm¢(1)={

6r +2if n
6 4i
NOth¢(O)={ r+4ifn

6r +4ifn = 1 (mod 4)

6r+6ifn = 2 (mod4)

6r +7if n = 3 (mod 4);

6r+1ifn = 0 (mod 4)
tm¢(2)={

6r+4ifn = 1 (mod4)
6r+6ifn = 2 (mod 4)
6r+7if n = 3 (mod 4);
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(6r+1ifn = 0 (mod 4)
o (3) = 6r+4ifn = 1 (mod 4)
mo(3) 6r+5ifn = 2 (mod4)
6r+7ifn = 3 (mod 4).

This satisfies the condition of 4 — TMC graph.

Theorem 4.3. The graph Kin U CHyis 4 — TMC.

Proof. Let u be an apex vertex and Ui Ua,....., Un be the pendent vertices of the star Kin. Let vava.............. Vn V1
be the cycle C . Now V(CH,) = V(Cy) U {v,wi :1 <i<n} and E(CHp) = E(Cy) U {viwi:1 <i<n}U {wi}u {w;
Wi+t 11 <1< n-13U {wn wi}.

Define ¢:V (Kin U CHy) —»{0,1,2,3} by

v (u) =0;

y(v) =2;

y(u) =y(U)=........... = y(un ) =0;
y(v) = (Vo) =........... =y(Vn) =1;
y(Wr) = y(Wz) =........... = y(Wn) =3.

NOW t my (0) =t my (2) = 2n+1;

tmy (1) =tmy(3)=2n.

This satisfies the condition of 4 — TMC graph.

Theorem 4.4. The graph Kyn U This 4 — TMC.

Proof. Let w be an apex vertex and wi Wa,....., Wy be the pendent vertices of the star Ky,. Take the vertex set
and edge set of T, as in Definition 3.2.

Define ¢ : V (Kyn U Ty) —={0,1,2,3} as follows:

o(w) = 0.

Case 1. n =0 (mod 4).

Let n = 4r, where r € N.

O(W1) = G(W2) =........... = d(wy) =0;
O(Wr+1) = O(Wr+2) =...nnnee. = d(War+1) =1;
O(War+2) = O(Ware3) =........... = d(War) =3;
o(U) =d(U2)=........... = (I)(ur) =0;
O(Ur+1) = G(Ur+2) =........... = d(Uzr) =1;
$(Uzr+1) = §(Uzr2) =........o = ¢(Usr) =2;
¢(u3r+1) = ¢(U3r+2) el = ¢(U4r) =3;
O(V1) = O(V2) = = (vy) =0;

O(Vr+1) = O(Vr+2) =o.eenennnn = ¢(Var1) =1;
¢(V2r) = ¢(V2r+1) BT TR RTRUN = ¢(V3r.1) =2;
¢(V3I') = ¢(V3r+1) T reererans = ¢(V4r—1) =3.

Case2.n=1 (mod 4).

Letn =4r+1, wherer € N.

As in case 1 label the verticeswi, ui (1 <i<4r),v; (1 <i<4r-1).
¢ (War+1) =0;

$(Uare1) =3;

O(var) =1.

Case 3.n =2 (mod 4).

Let n = 4r+2, wherer € N.

Label the verticesw i, u; (1 <i<4r),vi (1 <i<4r-1)asincasel.
& (War+1) =0;

d(War+2) =0;

O(Uar+1) =2;

O(Uar+2) =1;

O(Var) =3;

¢(V4r+1) =1.

Case 4.n =3 (mod 4).

Let n =4r+3, wherer € N.

As in case 1 label the verticesw i, ui (1 <i<4r),v; (1 <i<4r-1).
O(War+1) =0;

& (War+2) =0;

¢(W4r+3) :3;

O(Uar+1) =2;

d(Uar+2) = 1;

O(Uar+3) =2;

O(Var) =3;
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¢(Var+1) =1;
¢(V4r+2):0.
In view of above labelling, we get
(7r—1ifn = 0 (mod 4)
7r+1 ifn = 1 (mod 4)
NOth¢(0):i7r+3 i]j:n = 2 (mod 4)
7r +4 if n = 3 (mod 4);
7r ifn =0 (mod4)
ts (1) = 7r+1ifn = 1 (mod 4)
me 7r+3 ifn = 2 (mod 4)
7r+5 if n = 3 (mod 4);
7r —1 if n = 0 (mod 4)
tos (2) = 7r+1 if n = 1 (mod 4)
me 7r+2 ifn = 2 (mod 4)
7r+5 if n = 3 (mod 4);
7r—1 if n = 0 (mod 4)
o (3)= 7r+1ifn = 1 (mod4)
me() =9 70 43 ifn = 2 (mod 4)
7r+4 if n = 3 (mod 4).

This satisfies the condition of 4 — TMC graph.
Theorem 4.5. The graph Bnn U Bn,nis 4 — TMC.
Proof. Let vivy,....., Vo, W1 Wa,....., Wn, De the pendent vertices and v, w be the apex vertices of Byn. Let

X1.X2,.....r Xn, Y1.Y2-. ..., Yn, D€ the pendent vertices and X, y be the apex vertices of Bp.

Define 6:V (Bnn U Bun) »{0,1,2,3} by

0(v)=0;

O(w) =1,

00)=2;

0(y) = 3.

0(v1) = 0(V2) = = 8(vy) =0;
O(W1) = O(W2) =....ove. =0(Wn ) =1;
0(X) =0(X2) =...n.... = 0(Xn) =2;
B(y1) =0(y2) =........... = 6(yn) =3.

NOW t mo (0) =t me(2) = 2n+1;

tme(l) :tme(3) =2n+2.

This satisfies the condition of 4 — TMC graph.

Theorem 4.6. The graph Bnn U Jn,nis 4 — TMC.

Proof. Let wiwso,....., Wn, Z1,22,....., Zn, b€ the pendent vertices and w, z be the apex vertices of By, Take the

vertex set and edge set of Jynas in Definition 3.1.

Define ¢:V (Ban U Jan) »{0,1,2,3} as follows:
¢ (W) =0;

0(2) =1

o (U)=3;

o(v) =3;

¢ (X)=3;

o(y) = 1.

O(Wr) = d(Wa) =........... = d(wn ) =0;

0(Z) =d(z2) =........... = d(zn) =1;

o(u1) = ¢(u2) =0;

O(U3) = d(Us) =........... = ¢(Un) =2.

O(v) = d(v2) =........... = ¢(Vn) =3.

NOW t mg (0) = tmy (1) = 2n+3;

tme(2) =tme(3) =2n+3.

This satisfies the condition of 4 — TMC graph.
Theorem 4.7. The graph Bn, U CH,is 4 — TMC.
Proof. Let x1Xo,....., Xn, Y1.Y2,-...., ¥n, D€ the pendent vertices and x, y be the apex vertices of By, Let

VIV2.iiiiiieiens vn V1 be the cycle C . Now V(CH,) = V(Cy) U {v,wji :1 <i<n} and E(CHn) = E(Cy) U {viw;:1 <i
<n}U {witu {wi wi+1 :1 <i<n-13U {w, wi}.

Define {: V (Bnn U CHn) »{0,1,2,3} by
v (x)=2;

954



Turkish Journal of Computer and Mathematics Education ~ Vol.12 No.9 (2021),951-956
Research Article

v(y) =3;

y(v) = 2.

Case 1. nis odd.

Let n=2r+1, wherer € N.

Y(X1) =y(X2) =........... = y(Xr+2 ) =0;
W(Xr+3) = W(Xr+4) =o.onenennn = y(Xor+1) =3;
Yy =wy(y2) =........... =y(yr+e2) =3;
W(Yre3) = W(Yrea) =........... = y(yar+1) =2;
y(v) =y(V2) =........... = y(Var+1) =0;
Y(Wi) = y(W) =........... = y(War+1) =2.

Case 2. nis even.
Let n = 2r, where r € N.

X)) =y0e) =........... = (X1 ) =0;
Y(Xr+2) = W(Xr43) =.onrnnnnn = y(Xar) =3;
yiy) =wyy2) =..cocen.... = y(Yr+1 ) =3;
Y(Yre2) = W(Yr+3) =.eoeennnn. = y(Yar) =2;
Y1) = y(V2) =......e = y(Var) =0;
y(Wi) = y(Wp) =........... = y(War) =2

5r+4 ifnisodd

5r+1 if niseven;
N _(5r+3 ifnisodd
th(Z)—tmw(3)—{5r+1 if nis even.

Nowth(O):tmw(l):{

This satisfies the condition of 4 — TMC graph.

Theorem 4.8. The graph Bny U Tris 4 — TMC.

Proof. Let X1 Xa,....., Xn, Y1.Y2,....., Yn, D€ the pendent vertices and x, y be the apex vertices of Bn,. Take the
vertex set and edge set of Tyas in Definition 3.2.

Define ¢: V (Ban U Tn) —={0,1,2,3} as follows:

o(x) =0;

o(y) = 1.

Case 1.n =0 (mod 4).

Let n = 4r, where r € N.

O(x1) = d(X2) =........... = p(Xar) =0;
¢(X2f+1) = ¢(X2r+2) e = ¢(W4r) :]_;d)
O(Y1) = d(Y2) = = (Yar) =3;

O(U1) = ¢(U2) =....... = o(uy) =0;

O(Ur+1) = G(Ur+2) =........... = d(Uzr) =1;
O(Uzrs1) = §(Uzr+2) =........... = (Usr) =2;
¢(U3r+l) = ¢(U3r+2) S = ¢(U4r) =3;
O(V1) = d(V2) =......... = d(vy) =0;

O(Vr+1) = 0(Vr+2) =.... = ¢(Var1) =1;
O(Var) = O(Var+1) =..ooeenenne = $(Var-1) =2;
¢(V3I') = ¢(V3r+1) T reererans = ¢(V4r—1) =3.

Case 2.n=1 (mod 4).

Letn =4r+1, wherer € N.

As in case 1 label the vertices x i,y i, Ui (1 <i<4r),vi (1 <i<4r-1).
$(Xar+1) =0;

O (Yar+1) =1;

d(Uar+1) =3;

¢(var) =0.

Case 3.n =2 (mod 4).

Let n = 4r+2, where r € N.

Label the vertices X i,y i, Ui (1 <i<4r+l),v; (1<i<4r)asincase?2.
¢ (Xar+2) =0;

¢ (Yar+2) =1;

O( Ugr+2) =3;

¢ (V4r+1) =0.

Case 4.n =3 (mod 4).

Let n =4r+3, wherer € N.

As in case 1 label the vertices x i, yi, Ui (1 <i<4r2),vi (1 <i<4rt+l).
¢ (Xar+3) =1,
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¢ (Yar+3) =3;
¢ (Uare3) =3;
¢ (V4r+2) =0.
In view of above labelling, we get
9r —1ifn = 0 (mod 4)
_J9r+2ifn =1 (mod4)
Now tmy (0) = 9r +5ifn = 2 (mod 4)

tme(L) =

tm¢(2):tm¢(3):{ 9r +4ifn

9r +6if n = 3 (mod 4);
Or ifn =0 (mod4)

9r +2ifn = 1 (mod 4)
9r +4ifn = 2 (mod4)
9r +6if n = 3 (mod 4);
(9r ifn = 0 (mod4)

9r+2ifn = 1 (mod4)
= 2 (mod 4)
9r+7if n = 3 (mod 4).

This satisfies the condition of 4 — TMC graph.
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