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Abstract

Let G = (V,E) be a simple, connected, finite and undirected graph. A total domina-

tion coloring of a graph G is a proper coloring of G in which open neighbourhood of

each vertex contains at least one color class and each color class is dominated by at

least one vertex. The total domination chromatic number of G, denoted by χtd(G),

is the minimum number of colors required for a total domination coloring of G. In

this paper, we present the upper and lower bounds of total domination chromatic

numbers of Mycielskian graph of arbitrarily graph, and obtain exactly values of the

total domination chromatic numbers of Mycielskian graphs of some special graphs.
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1. 0�

�©¥¤�Ä�ãÑ´k�!{üëÏã. -G = (V,E)´��{üã. ãG�?�º: v�

m+�´�: v���:�8Ü, P�NG(v). aq/, ãG�?�º: v�4+�´: vÚ�: v

���:�8Ü, P�NG[v], �NG[v] = NG(v)∪ {v}. ²wwÑNG[v]�?�f8Ñ�: v¤��.

n�:�´!�©OP�Pn, Cn, n + 1�:�(ãP�Sn. Óã´��:ê�n + 1, >ê

� 2n�{üã, P�Wn, §´ÏLòCn�z�º:���	Ü�º:�ë���ã. ÷ã´Ó

ãWní�Ù�Cnþ��^>���ã, P�Fn. lÇã´��:ê� 2n + 1, >ê� 3n�{ü

ã, P�Fn, §´k��ú�º:�n�n�/¤|¤�ã. G �LãG�Öã.

ã�XÚ�´ãØ¥��k��ïÄ+�. 3ã�XÚ¥, �âýk½Â��
^��ã�:!

>½üöÓ�XÚ. 3ãG����~:XÚ¥, éº:?1XÚ, ¦���º:��ØÓ�ôÚ,

¦�ãG���º:��pÉôÚ�XÚ¤I���ôÚê¡�ãG�:XÚê, P�χ(G). ãG

¥¤käk�ÓôÚ�º:�8Ü¡�ãG�ôÚa. 3�©¥, ^ iL«��º:�ôÚ, ^Vi
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L«ôÚa, Vi´äkôÚ i�:�8Ü. lã���5�éã?1XÚkõ«�{, �kk�´ã

���öXÚ, ù�½Â´dGera�< [1]3 2006cÄgJÑ�. ãG���öXÚ´���~:

XÚ¦�ãG�z�º:������ôÚa. ãG���öXÚê´Ù¤k��öXÚ¥¦^

���ôÚê, P�χd(G). Ùg, 2015c, Kazemi�< [2]0�¿ïÄ
ã����öXÚ. ãG

����öXÚ´���~:XÚ, éuãG�?�º: v, ¦�Ø
 v:¤X�ôÚa�	, : v

�������ôÚa. �ó�, ���öXÚ´ã�����öXÚ¦�ã�?�º: v���

ôÚa´: v�m+�NG(v)�f8. ãG����öXÚê,P�χtd(G),L«ãG�¤k���

öXÚ¥¦^���ôÚê. 2019c, ZhuoÚZhao [3]ïÄ
ã���XÚ. ã���XÚ´��

��öXÚ, �÷vz�ôÚa�����:¤��. aq/, ã���XÚê´Ù��XÚ¥¤

¦^���ôÚê, ^χdd(G)L«. 2021c, Chithra�< [4]Äg0�
ã����XÚ. ãG�

���XÚ´ãG�����XÚ¦�ãG�?�º: v���ôÚa´: v�m+�NG(v)�

f8. ãG����XÚê´¤k���XÚ¥¤¦^����ôÚê, P�χtd(G). Chithra�

< [4]ïÄ
�
AÏãa����XÚê, X: ´Pn, ´�ÖãPn, �CnÚ��ÖãCn��.

Mycielskian [5]u 1995cJÑ
�«k��ãC�, dãG²L�«C������#ã, ¡

��ãG�Mycielskianã, P�µ(G). ½ÂXe: -V (G) = {v1, v2, · · · , vn}�ãG�º:8,

V ′(G) = {x1, x2, · · · , xn}´ãG�º:8éA���:8, Ù¥xi´ vi���:(1 ≤ i ≤ n), u

¡�µ(G)��:. Mycielskianã�º:´V (µ(G)) = V (G) ∪ V ′(G) ∪ {u}, >8�E(µ(G)) =

E(G) ∪ {vixj |vivj ∈ E(G), 1 ≤ i ≤ n} ∪ {xiu|xi ∈ V ′(G), 1 ≤ i ≤ n}. e f´ãG������X

Ú¦^
V1, V2, · · · , Vt�ôÚa, ¦�?��ôÚaVi¥�z�º:ÑXôÚ i (1 ≤ i ≤ t), {�

¤ f = (V1, V2, · · · , Vt). 3�©¥, ãG�º:8���:8V ′(G){�¤X, �:�8Ü {u}{�
¤U .

�©Äk|^?¿ãG����XÚê�Ñ
ãG�Mycielskianã����XÚê�þ!e

.; ?�Ñ
�
AÏãa�Mycielskianã����XÚê�(��.

2. Ì�(J

�½��ãG, e®�ãG����XÚê, K���ãG�Mycielskianã����XÚê�

þ!e..

½n 2.1 �½?�ãG, δ(G) ≥ 1, Ù���XÚê�χtd(G), Kχtd(G) + 1 ≤ χtd(µ(G)) ≤
χtd(G) + 2.

y² b�χtd(G) = t. - f = (V1, V2, · · · , Vt) ´ãG ������XÚ. Äk�ÄG

�Mycielskianãµ(G)����XÚê�þ.. ²w/, g = (V1, V2, · · · , Vt, X, U)´ãµ(G)�

�����XÚ, Kχtd(µ(G)) ≤ χtd(G) + 2. 2?Øãµ(G)����XÚê�e.. 3ãµ(G)¥

º:u�m+�´Nµ(G)(u) = X, �â���XÚ�½Â7,k��º:xi ∈ XX#ôÚ¦�:u

��ù�ôÚa. Ïdχtd(µ(G)) ≥ χtd(G) + 1, �y. 2

e©�½�
AÏãa�Mycielskianã����XÚê�(��. ÄkdChithra�<3©

z [4]¥´����XÚê��´�Mycielskianã����XÚê.

Ún 2.2 [4] �n ≥ 3�, χtd(Pn) = 2dn
3
e.
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½n 2.3 �n ≥ 3�,

χtd(µ(Pn)) =

{
2dn

3
e+ 1, �n ≡ 1 (mod 3)�,

2dn
3
e+ 2, Ù§.

y² � {vi|1 ≤ i ≤ n}´´Pn�:8, {vivi+1|1 ≤ i ≤ n− 1}´´Pn�>8. d½n 2.1ÚÚ

n 2.2��χtd(µ(Pn)) ≥ 2dn
3
e+1. ©±eü«�/?Ø´�Mycielskianã����XÚê�þ.:

�/ 1 n ≡ 1 (mod 3)

�n = 4�, χtd(µ(P4)) ≥ 2d 4
3
e + 1 = 5. ãµ(P4)����XÚ¦^
 5�ôÚ(Xã 1¤«),

�χtd(µ(P4)) = 5. dÚn 2.2��χtd(µ(P4)) = χtd(P4) + 1.

Figure 1. The total domination coloring of µ(P4)

ã 1. µ(P4)����XÚ

�n ≥ 7�,-n = 3t+1. dÚn 2.2�χtd(Pn) = 2d 3t+1
3
e = 2t+2,� f1 = (V1, V2, · · · , V2t−1,

V2t, V2t+1, V2t+2)´ãPn������XÚ÷v: vn−3, vn−2, vn−1, vn©OXôÚ� 2t− 1, 2t, 2t+

1, 2t + 2, K g1 = (V1, V2, · · · , V2t−1, V2t, V2t+1, V2t+2 ∪ U,X)´ãµ(Pn)������XÚ�¦^


 2t+ 3�ôÚ, Ïdχtd(µ(Pn)) ≤ 2t+ 3, �χtd(µ(Pn)) ≤ χtd(Pn) + 1.

�/ 2 n ≡ 0, 2 (mod 3)

d½n 2.1��χtd(µ(Pn)) ≤ 2dn
3
e + 2. �yχtd(µ(Pn)) = 2dn

3
e + 2, �Iyχtd(µ(Pn)) 6=

2dn
3
e+ 1.

b�χtd(µ(Pn)) = 2dn
3
e + 1. ´��3��:xi ∈ XX#ôÚ 2dn

3
e + 1, @oãµ(Pn)��

:u7X,��ôÚ l (1 ≤ l ≤ 2dn
3
e). 3ù«�/e, �3�:vk��?Û��ôÚa, gñ.

�χtd(µ(Pn)) ≥ 2dn
3
e+ 2, �y. 2

e¡�Ún´Chithra�<3©z [4]¥�������XÚê.

Ún 2.4 [4] �n ≥ 5�n 6= 7�, χtd(Cn) = 2dn
3
e.

�n = 3�, χtd(C3) = 3,ÙMycielskianãµ(C3)������XÚ�ã 2(a),��χtd(µ(C3)) =

4. �n = 4 �, χtd(C4) = 2, Mycielskianãµ(C4)������XÚ�ã 2(b), Kχtd(µ(C4)) ≤ 4.
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È �

w,χtd(µ(C4)) 6= 3,¯¢þ,�χtd(µ(C4)) 6= 3�7k��:vk��?�ôÚa,�χtd(µ(C4)) ≥
4, lχtd(µ(C4)) ≤ 4. �n ≥ 5�, e¡�½n�Ñ
ãµ(Cn)����XÚê.

Figure 2. (a) The total domination coloring of µ(C3); (b) The total
domination coloring of µ(C4)

ã 2. (a) µ(C3)����XÚ;(b) µ(C4)����XÚ

½n 2.5 �n ≥ 5�,

χtd(µ(Cn)) =

{
2dn

3
e+ 2, �n ≡ 0 (mod 3)�,

2dn
3
e+ 1, Ù§.

y² � {vi|1 ≤ i ≤ n}´Cn�:8, {vivi+1|1 ≤ i ≤ n− 1} ∪ {vnv1}´Cn�>8. d½n 2.1

ÚÚn 2.4�χtd(µ(Pn)) ≥ 2dn
3
e + 1. y�Ä��Mycielskianã����XÚê�þ., ©�±e

�/:

�/ 1 �n ≡ 1 (mod 3)�, -n = 3t+ 1. ãCn����XÚ f1Xe:

f1(vi) =

{
2l − 1, � i = 3l − 2½ i = 3l�,

2l, � i = 3l − 2�.

Ù¥ 1 ≤ l ≤ t − 1, 2- f1(vn−3) = 2t − 1, f(vn−2) = 2t, f(vn−1) = 2t + 1, Ú f(vn) = 2t +

2. ´� f1 = (V1, V2, · · · , V2t−1, V2t, V2t+1, V2t+2)´ãCn ������XÚ, K g1 = (V1, V2 ∪
U, · · · , V2t−1, V2t, V2t+1, V2t+2, X)´ãµ(Cn)������XÚ¦^
 2t+3�ôÚ,Ïdχtd(µ(Cn)) ≤
2dn

3
e+ 1. ��n ≡ 1 (mod 3)�, χtd(µ(Cn)) = 2dn

3
e+ 1.

�/ 2 �n ≡ 2 (mod 3)�, �n = 3t+ 2. ãCn����XÚ f2Xe:

f2(vi) =

{
2l − 1, � i = 3l − 2½ i = 3l�,

2l, � i = 3l − 2�.

Ù¥ 1 ≤ l ≤ t, 2- f1(vn−1) = 2t + 1, f(vn) = 2t + 2. w, f2 = (V1, V2, · · · , V2t, V2t+1, V2t+2)´
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ãCn������XÚ, @o g2 = (V1, V2 ∪ U, · · · , V2t+1, V2t+2, X)�´ãµ(Cn)������X

Ú�¦^
 2t+ 3�ôÚ. aq/, �n ≡ 2 (mod 3)�, χtd(µ(Cn)) = 2dn
3
e+ 1.

�/ 3d½n 2.1��χtd(µ(Cn)) ≤ 2dn
3
e+2. �yχtd(µ(Cn)) = 2dn

3
e+2,�Iyχtd(µ(Cn)) 6=

2dn
3
e + 1. ^½n 2.3�y²�{aq��χtd(µ(Cn)) = 2dn

3
e + 1´Ø�U�, �χtd(µ(Cn)) =

2dn
3
e+ 2, �y. 2

�e5�Ä(ãSn�Mycielskianã����XÚê. (ã�:8Ú>8©OP�V (Sn) =

{v} ∪ {vi|1 ≤ i ≤ n}, E(Sn) = {vvi|1 ≤ i ≤ n}. w,(ã����XÚê´ 2, e¡�½n�Ñ


ãµ(Sn)����XÚê�(��.

½n 2.6 �n ≥ 2�, χtd(µ(Sn)) = 4.

y² Ò(ãó, Ø���5, �: vXôÚ 1, : viXôÚ 2, K f = (V1, V2)´(ã����

��XÚ. d½n 2.1�� 3 ≤ χtd(µ(Sn)) ≤ 4. �
yχtd(µ(Sn)) = 4, �Iyχtd(µ(Sn)) 6= 3. b

�χtd(µ(Sn)) = 3, ©±e�/?ØÙ���XÚ:

�/ 1 3ãµ(Sn)¥, Sn�¤k��:X#ôÚ 3, �:uXôÚ 1½2. ��:uXôÚ 1�,

: vi (1 ≤ i ≤ n)vk��ôÚa; ��:uXôÚ 2�, : vvk��ôÚa, gñ.

�/ 2 : vi���:xiX#ôÚ 2, : v���:xXôÚ 3, :u�UXôÚ 1, �:xvk

��?�ôÚa, gñ.

�/ 3: vi���:xiX#ôÚ 3,: v���:xXôÚ 1,:u�UXôÚ 2,�:xi (1 ≤
i ≤ n)vk��?�ôÚa, gñ.

Ïdχtd(µ(Sn)) = 3´Ø�U�, �y. 2

e¡�Äãµ(Wn)����XÚê, Chithra [4]�Ñ
Óã����XÚê�(��, 3dÄ

:þ, ½n 2.8�Ñ
ãµ(Wn)����XÚê�(��.

Ún2.7 [4] �n ≥ 3�,

χtd(Wn) =

{
3, �n´óê�,

4, �n´Ûê�.

½n 2.8 �n ≥ 3�,

χtd(µ(Wn)) =

{
4, �n´óê�,

5, �n´Ûê�.

y² Óã�:8Ú>8©OP�V (Wn) = {v} ∪ {vi|1 ≤ i ≤ n}, E(Wn) = {vvi|1 ≤ i ≤
n} ∪ {vivi+1|1 ≤ i ≤ n} ∪ {vnv1}. w,Óã��~:XÚ�´�����XÚ. Ø���5, �n´

óê�, : vXôÚ 1, : vi (i´Ûê)XôÚ 2, : vi (i´óê)XôÚ 3, �� f1 = (V1, V2, V3)´Ó

ãWn������XÚ�¦^
���ôÚê, K g1 = (V1, V2 ∪U, V3, X)´ãµ(Wn)�����

�XÚ¦^
 4�ôÚ, �χtd(µ(Wn)) ≤ 4. d½n 2.1�, �n´óê�, χtd(µ(Wn)) = 4. aq/,

�n´Ûê�, f2 = (V1, V2, V3, V4)´ÓãWn������XÚ�¦^
���ôÚê. �n´Û

ê�, g2 = (V1, V2∪U, V3, V4, X)´ãµ(Wn)������XÚ¦^
 5�ôÚ,�χtd(µ(Wn)) ≤ 5.
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Ó���n´Ûê�, χtd(µ(Wn)) = 5. 2

,�?Ø÷ãFn�Mycielskianãµ(Fn)����XÚê.

½n 2.9 �n ≥ 3�, χtd(µ(Fn)) = 4.

y² ãFn�:8P� {v} ∪ {vi|1 ≤ i ≤ n}, >8P�{vvi|1 ≤ i ≤ n} ∪ {vivi+1|1 ≤ i ≤ n− 1}.
Ø���5, �: vXôÚ 1, : vi (i´Ûê)XôÚ 2, : vi (i´óê)XôÚ 3, K f = (V1, V2, V3)

´÷ãFn������XÚ�¦^
���ôÚê. qÏ�χ(Fn) = 3, �χtd(Fn) = 3. y�Ä

÷ã�Mycielskianã. g = (V1, V2, V3 ∪ U,X)´ãµ(Fn)������XÚ¦^
 4�ôÚ, Ï

dχtd(µ(Fn)) ≤ 4. d½n 2.1�χtd(µ(Fn)) = 4 = χtd(Fn) + 1. 2

���ÄlÇã�Mycielskianã����XÚê.

½n 2.10 �n ≥ 2�, χtd(µ(Fn)) = 4.

y² ãFn�:8P� {v} ∪ {vi|1 ≤ i ≤ 2n}, >8P�{vvi|1 ≤ i ≤ 2n} ∪ {vivi+1|1 ≤ i ≤
2n� i´Ûê}. ãFn������XÚXe: : vXôÚ 1, : vi (i´Ûê)XôÚ 2, : vi (i´

óê)XôÚ 3, K f = (V1, V2, V3)´lÇãFn������XÚ�¦^
���ôÚê. qÏ

�χ(Fn) = 3, �χtd(Fn) = 3. �y� g = (V1, V2, V3 ∪U,X)´ãµ(Fn)������XÚ¦^
 4

�ôÚ, Ïdχtd(µ(Fn)) ≤ 4. d½n 2.1�χtd(µ(Fn)) = 4 = χtd(Fn) + 1. 2

Ä7�8
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