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Abstract

An equitable total coloring ( 1, )of a graph was introduced by Fu[4] in 1994. He gave

the Conjecture that For any simple graph G satisfies condition [, < A(G)+2. The graph G
(V,E) is called equitably Total k - Colorable if the vertex set and edge set of the graph can be

partitioned into k non empty independent sets 7,7,,7;,...,T, such that HY: - T]H <lforeveryi

and j. If the connected graph G is neither a complete graph nor an odd cycle then it satisfies
the Equitable Coloring Conjecture. In this paper We examine and establish equitable total
coloring of Spider Graph.
Keywords: Equitable Total Coloring, Spider Graph.
Msc (2020): 05C15
1.Introduction:

A graph G = (V(G),E(G)) consists of a vertex set V(G) and an edge set E(G),
where all graphs considered are finite simple Graph. A proper k-coloring of a graph G is a
function f:V(G) - {1,2, ..., k}, such that adjacent vertices and edges are assigned distinct
colors. An equitable k-coloring is a proper coloring where the sizes of any two color classes

differ by at most one. Girija and Veninstine Vivik [3] are determine the equitable total
chromatic number },,. for the double star graph K ,,,, and the fan graph F,, ,. [1] Bor-Liang

Chena and Chih-Hung Yenb gives necessary conditions for a graph A(G) = x(G) to be
equitably A(G) - colorable. Geetha and Somasundaram [6] are determine the power graphs
of the path and cycle, Complement of graphs are Total coloring. In 2013 Kaliraj,Vernold Vivin
and Akbar Ali [7] are resolved the equitable color for the Mycielskian of wheel graph p(Wn)
and Mycielskian of complete bipartite graph p(Km,n).
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2.Preliminaries

Definition 2.1: [9] A spider graph SP (1"2™)is a graph formed from a star K; ,,;,, and each
of its m vertices having degree 1 is joined to a new vertex.

Definition 2.2 : A spider graph is a tree with one vertex atmost n-degree and remaining all
the vertices of degree two. A notation of the spider graph Sn,m where n and m are any positive
integers. The vertex set of the spider graph V( S, )= {vo Uy i=12,...,n,j=
1,2, ...,m} and the Edge set E(Sm’n)z{vo Vi1 Vv vl = 12,000, =12,.. .,m}.

Here we given generalized spider graph figure:1

Pm—
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L . . . o———— o
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Un—1,2 Up—13 - Un—1,m
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V2 m—
V9.2 V23 2,m—1 V2,m
& L ] . . . *——»
M m—
V1.2 V13 I,m—1 Vi m
L L ] . . . * —  @®

Figure:1 Generalized spider graph Sn, m.
Conjecture 2.3:[8] For any simple graph G(V, E) x.:(G)< x.:(G)< A(G) + 1.

Conjecture 2.4: [5] For every graph G, G has an equitable total k- coloring for each
k = max{ x..(G), A(G) + 2}.

3.Main Theorem

Here we are proving Equitable total coloring of 5 (Snm) < A+1.

Theorem:3.1 A spider graph Sn, m are equitable total coloring n, m > 5.
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Proof: Let Sn, m be a spider graph have a vertex set V(S,,,) = {vo Uvpit=12,...,n,j=
1,2,...,m} and the Edge set E(S,m)={vo vi1 UV jv; 1130 = 12,...,n,j = 1,2,...,m}.
Each vertex and edges are a pairing of elements at the same index only used in the sequences
of i’ and j’. Which is followed all the sequences in this paper.
Case:1 n=m

Sub-Case: 1 nis Odd

( (v1,1), (Vo,Vn-1,1) )

) n+31 m+1
Ui'j;l=135 2]_[ ] [ ] [ ) ner)
) n+1 n—l n—23
T1= < vi,jvi,j+1;l=2, ,0, .y ,] = [ ] [ ] [ 2 ,...,2 {
) ) n+5
vwlz&zammuznmn—Lm—Zm{ 2]
) ) n+5
yuvu+ﬁl=6BJQ"”n—ﬁh]=1n—1nn—2nn—3nw[ > L
( (V2,1), (Vo,Vn,1,), (V1,1) (V1,2) )
) n+31m+11 -1
vi,j;l = 1,3,5,..., ,] = [ ] [ ] [ ,...,
) n+3 n+1 n—l
T2 = VijVij+ul = 2,46, ..., ,] = [ ] [ ] [ s eyl >
) ) n+5
mﬁlza&m“wn—L]=nmn—Lm—2W”[2 ]
) ] n+5
(VijVij+1 L= 7911,..,n;j=m—-1m—-2,m—3, ,[ > ]J
( (v3,1), (Vo,v1,1), (V2,1) (V2,2), (V1,2) A
n+51 m+31 m+1
v ;i =13,5,. 11]—[ ][ ][ )y ey
) n+31 m+11 m—-1
T3 — < vi’jvi,j+1;l = 2,4,6, e, n ,] = [ ] [ ] [ , ..., \
n+7
Vit =7911,. jzrmn1—1nn—2“w[ > ]
) ] n+7
kvi,jvi,jﬂ;l=8,10,12,...,n—1;]=m—1,m-—2,m—3...,[ Z]J
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( (Vo,Vn-31,) z
. ) n—11 m—-3
vi,j:l=2,4,6,...,n—1;]=[ ],[ ],...,1
. . n—1 m-3
VijVij+ul = 1,3,5,...,11;] = [ ]'[ :|’___'1

n+3
2

vi,j; i = 3,5,7, W, n

|

—1;j=m,m—1,...,[

'

g

. ) n+3
kwﬂuﬂn=¢@&mm—2uznr4ﬂn—1m—3ww[2 L
( (vo,vn—2,1) 3\

. ) n+11 m—-1

Ui'j;l=1,3,5,...n;]:[ ]'[ 2 ],_"'1

. ] n—11 m—3
vuvu+ﬁl::14£”"n1—1;]:[ ]’[ ]”"J
. . n+3
UWl:&&meuzﬂHn—Lm—Zm{ 2]
. n+3
yuvuﬂ, =46,8,. ——L]=7n—1nn—2nn—3pw[ > L
( (vo) A
. n+1ym—11 m—3
vi,j;l = 2,4‘,6..., ,] = [ ] [ ] [ ,...,2

. n+1 n—l n—l
vi,jvi’j+1;l=135 , n, ]_[ ] [ ] [ ,...,

n+ﬂ

2
n+3
2

~~

vi’j; i = 4,6,8, e, n

—1;j=m,m—1,m—2,...,[

)

kvi’jvi,j*_l;l. = 5,7,9, ...,Tl;j =m-— 1,m — 2,m — 3, ,[

Itis clearly that the color classes T1, T2, T3, T4 ,..., Ty 41 are independent sets of 5 (Snm)

T1:T2 ZZA - 2 ,T3 = T4_ = e

<1

for every i &j thisimplies 5 (Snm) < A+1.

Sub-Case:2 nis even

=T, = 2A — 1 are evidents of satisfies the inequality ||Ti—T; ||
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(v1,1), (Yo, Vn-1,1)

=246 .. n J_[n+2] [2] [n 2]

1]_r+3]r+1[ L
n+ﬂ

2

'Ui'],

~~

Ui’jvi']q_l;l. = 1,3,5, .

v ;i =57911.,n—-1Lj=mm—-1m— 2,...,[

n+4
|

Ul"jvl"j+1;i = 6,8,10,12, ...,Tl,;j =m — 1,m - Z,m - 3, ,[ 2

).

. . ny [n—2
vl,jvl,]"rl;l = 2)4)6) -.-,n;] = [ :|’ [E:I’I: 2 ], ...,2

n+6
]=m,m—1,m—2,...,[ > ]

(Vo,Vn,1,), (V1,1) (V1,2), (V2,1)

p
) n+4] m+2

Ui,j; 1= 1,3,5, e, n

n+2

v jii = 6810,.

v~

2
\

k171"]'171',1'4.1;1' = 7,9,11, e, — 1,] =m-— 1,m — Z,m - 3, ey [
(V3,1), (Vo,V1,1,), (V2,1) (V2,2), (V1,2)

TIE B
TR

n+8]
2

‘

vyl =246,..,n;j= [

—1J=[

~~

< vi’jvi,j+1;l. = 1,3,5,...,TL

v j;t=7911,. —1;j=m,m—1,m—2,...,[

n+6
|

Lvl]vlﬁ_l, = 8,10,12, . n;j=m—1,m—2,m—3,...,[ >

(V41), (Vo,V2,1,), (V3,1) (V3,2), (V2,2), (V1,2) (V1,3)
_q. _[n+6] [n+4] [n+2
i )

|3
n-2|—8]

.

ann ,

v ;i =135,.

vi,jvi’j+1; i = 2,4,6, e, n ;j = [

m—l,m—Z,...,[

n+4] [n+2

A

v ;1 =810,12,..,n;j =m

LvUvUﬂ, =9,11,13,. —1;j=m—1,m—2,m—3,...,[

n+6
|

n+8
n/

~—
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( (Uo,vn—3,1) A
. ) n m-—21 m—4
Ul,];l= 1;3)5)-.-;71_1;] = I:E:l;[ ]1[ 2 ],...,1
. ] n—21m—41m—-—=6
Tn_l — < Ul,]vz,]+1;l = 2;4)6)-.-;71_ 2;] = [ ],[ ]1[ 2 ,...,1 \
. . n+ 2
vmlzl&&mmuznmn—Lm—&mi 2]
, . n+ 2
kvi,jvi,jﬂ; 1= 1,3,5, e, = 1,] =m-— 1,771 — Z,m — 3, e [ 5 ]}
( (Uo,vn—z,l) 3\
. ) n m—21 n—4
v il = 2,46, ..,n;]=[§],[ ],[ ],...,1
; ny m—21 m—4
T, ={ VijViri =135 .. n—1;j = [5][ H ]1 >
. , n+4
vml=&52mm—1u=nmn—Lm—Zm{ 2]
, . n + 2
ViVl = 468 = m—1m=2m=3,., | ])
( (vo) \
, ] n+21 my n— 2
vi,j;l=1,3,5,...,n—1;]=[ “E][ |2
) . nym-—21 m—4
T .\ =4 ViVt = 24,6,..,n;5) =123, ..., [E]'[ ],[ ], - [
. . n+4
vi,j;l=4,6,8,..,n;]=m,m—1,m—2,...,[ > ]
. , n+4
\VijVij+1 L = 579,.n—-1j=m—-1m-2m-3, .., — )
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Itis clearly that the color classes T1, Tz, T3, T4 ,..., Tp4qare independent sets of 5, (Snm)

T1=T2= T3=Tp41=2A — 1, Ta= Ts =... = Ty = 2A — 2 are evidents of satisfies the inequality

|| Ti=T; || < 1 for i & j this implies y_ (Sam) < A+1.

Case:2 Both n and m are even

Sub-Case:1 n<m

( (v1,1), (Vo Vn_1,1) )
vi,j;i = 2,46,..,n;j = [”*2 5] [=5]. -2
=] vt =138 =1 -2 B |
vi,j;i =135..,n—-Lj=mm-1m-2,.., [nT%]
\Vi,jVij+1;l = 2,4,6,..,nj=m—-1m—-2,m-3, .., [nTH])
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(Vo,Vn,1,), (V1,1) (V1,2), (V2,1) )
o m+4] m+21 m
vijii =135, .. —1;]=[ H ][E]z
] . n+21 g n—2
T, = 4 Vi jVijr1l = 2,46,..,n;j= [ ]'[E]'[ > ],...,2 >
] ] n+6
vi,j;L=2,4,6,...,n;]=m,m—1,m—2,...,[ > ]
] ] n+6
ViVl = 1,35 .., n—Lj=m—-1m—-2,m-3, ,[ > ]J
( (v3,1), (Vo,v1,1,), (V2,1) (V2,2), (V1,2) )
] ] n+41 m+21 my -1
vi,j;l=2,4,6,...,n;]=[ ] [ ]'[E]'[ > ],...,3
. . m+4 m+21 m
T, = 4 vi,jvl-,jﬂ;l:1,3,5,...,n—1;]=[ ] [ ]'[E]' >
] ] n+8
vi,j;lz3,5,7,...,n—1;]=mm—1,m—2,...,[ > ]
) ) n+6
\VijVij+1sl = 4,68, ..., j=m—-1m—-2,m-3, ,[ > ]J
( (V41), (Vo,v2,1,), (V31) (V3,2), (V2,2), (V1,2) (V1,3) )
n+61 m+41 m+2
Vi =1,3,5,. 1]—[ ][ ][ R )
. n+4 n+2
T4_ = vi,jvi,j+1;l = 246 ,n, ] = [ ] [ ] I:E],,B .
n+ 8
Vit =4,6,8,. ]=mm—1,m—2,...,[ > ]
] ] n+ 8
(Vi,jVij+1i 1= 579,.n—1j=m—-1m-2,m- 3,...,[ > ])
( (WoVn-31);Vippli=n—1j=muv ;v ;i =nj=m—=1
) ny m—21 m—4
vijii=135,. —1;]=[§],[ H ]1
Tn—l = { vi’jvi,j+1;l. = 2,4,6, [ ] [ ] [ ,..., ¢
n+2
vyl =246,..,nj=m—-3m—4m-— 5, ,[ > ]
] ] n+2
(Vi jVij+1s L = 1,35 ..n—1j=m—-2m—-—3,m—4, ,[ ]J

2
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( (Vo,Vn-2,1) )
— 246 nym-—21m-—4 1
virj’l_ [ ""’n [E]P[ 2 ];[ 2 ],---!
. ) ny m-—21 m—4
_ Ui'jvi,j+1;l = 1,3,5, .,n—1 ] = [E] , [ > :|’ [ 3 :|’ '1
n vi,j;i:n;j:m
. . n+4
vi,j;l:1,3,5,...,n—1;]:m—l,m—Z,m—3,...,[ > ]
. . n+2
Vi jVij+l = 24,6,..,nj =m—2,m—3,m-—4, [ > L
( (Vo) )
. ] n+2 n—
Vil = 1,35 ..,n—1;j= [ ] [2] [ ] .2
T,y =1 ViVijsril = 246, 1) = 1,23, .

B

. n+4
(VijVij+1i = 1,35 ., n—Lj=m—-1m—-2m-3,.. [ ])

3l

. . n+4
vl =246,..,n;j=m—-1m-2m-3,.. [ ]

v~

2

2

It is clearly that the color classes T1, Tz, T3, T4 ,..,Tj41are independent sets of 5 (Som)

T1=T2= T3=Ta4,.., Tp=2A + 2,Tp,1 = 2A + 1 are evidents of satisfies the inequality || Ti-Tj ||
<1fori&i

fori & j this implies 5 (Som)<A+1.

Sub-Case:2 n >m

( (v1,1), (Wo,Vn-1,1)
Vi =567,..,n;j=mm—-1m-2,...,3
Ty =<{VijVijs1l 4321 s j=m—1m-2m—-3,m—4
ViV j+1;l = 891011 ...,n;j = 1,23,...,m
\ i#10,12,14,...,n;j # 3,45,...m—1
( (Uo,vn,1,)' (v1,2), (V2,1)
vl-j;'—678 n;j=mm-1m-3,...,4
Ty =3 VjVijrsl = =54321;j=m—-1m-2m—-3,m—4m-5
v v+l = 910,11, ..., =1,23,..,m—1
\ i #12,14,16,...,n;j #4,5,...m—1
( (v3,1), (Wo,v1,1,), (V2,2), (V1,3)
v j;t=7809,. sn;j=mm-1m-—2,..,5
T3 =3V Vijt1;l 654321,] =m-1m-2m—-3m—4m-5m—=6
Vi jVi et =10,11,12,..,n;j =1,23,....m—1
\

i #14,16,18, ...,n;j # 5,6,7,....m — 1
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( (Vs,1), (Vo,v2,1.), (V32), (V2,3), (V1,4) ]
v;;;0=8910,.n;j=m—-1m—2,..,6

T, =1vvij+1st =7654321,.n;j=m—-1m-2,m—-3,..,m—6
v v+t = 11,1213, = 1,2,3,...,m -1

\ i #16,18,20,...,n;j # 6,7,8,....,m—1

( (V5,1), (Vo,V3,1,), (Va2), (V33), (V2,4)
v ;0 =91011,..,n;j=mm—-1m-2,..,7

Uy jVijsl = 8,76,54321;j=m—-1m-2m-3,...,.m— 6f

o
I

Vi jVijs L = 12,13,14,..,n;j=123,..,m—1
i #18,20,22,...,n;j #7,89,...m—1
( (V6,1), (Wo,V4,1.), (Us,2), (Va3), (V3.4), (V25), (V1,6)
vl = 10,11,12,...,n;j=mm—-1m—-2,...,10
Te = VijVij+1sl = 9,87654321;j=m—1m—-2m-3,..,m—8
Vi jVij+1s i = 13,14,15,...,n;j=1,23,..,m—1 |

\ i #20,22,23,...,n;j # 8§9,10,...m—1

( (Vo,Vn-1,1) ]

vl = 2,345,..,n—1;j=mm-1m-2,..,1
Toor =18 Vijvij+i=321;j=m—-1m-2,m-3 }

'Ui,jvi,j_i_l; i = 5,6,7, ...,Tl;j = 1,2,3, e, M — 1
\ i #12,14,16,...,n;j # 4,5,6,...,m—1
( (Vo,Vn-2,1)
v ;i =345, ..,n;j=mm-1m-2,..,1
Tn:< vi,jvl-,jﬂ;i=2,1;j=m—1,m—2

vl = 6,7,8,..,n;j = 1,2,3,...,m
\[ #10,12,14, ..., n;j #n—-2,n—3,n—4,..,m
( (Vo)
v ;i =456,..,n;j=mm-1m=2,..,2
Tpi1 =3 v iviivt=321;j=m—-1m-2,m-3
vl = 7,89, ..,nj=123,..,m
\i #10,12,14, ..., n;j#n—1,n—2,n—3,..,m—15

Itis clearly that the color classes T1, Tz, T3, T4 ,..., Tp4qare independent sets of 5, (Snm)
T1=T2= T3=Tp;1=2A—1, T4 = Ts =...=T, = 2A — 2 are evidents of satisfies the inequality
|| Ti=Tj || =1 fori&j this implies 5 (Som) < A+1.

Case:3 Both n and m are odd (n <m)
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( (v1,1), (Vo,Vn-1,1) )
n+31m+11 -1
v ;i =135, ... le—[ ][ ][ )2
. ) n+1 n—l n
T, = vi,jvi'jH;L=2,4,6,...,n—1;]=[ > ],[ > ]'[E]""'Z [

. . n+5

vi,j;lz1,3,5,...,n;]=mm—1,m—2,...,[ > ]

. . n+5
vi,jvi,jﬂ;l=2,4,6,...,n—1;]=m—1,m—2,m—3,...,[ > ]J
( (Vo,n,1), (1,1) (V1,2), (V2,1) )

vl =246, ..,n—-1;j =[] [ |5
. +3 +1 1
T2: Ui'j'l]i'j+1;l:3,5,7,..., [n ] [n [n ver2 \
n+7
vi i = 24,6, —1;]=mm—1,m—2,...,[T]
\Vi,jVij+15 L = 1,3,5,...,n;j=m—1,m—2,m—3,...,[n7+5)
( (V3,1), (Vo,v1,1), (V2,1) (V2,2), (V1,2) )
) n+51 m+31 m+11 m—-1
Ul-,j;l=135 n]—[ ][ ][ ][ R
) ) n+4 n+2 n
T, = vi,jvl-,jﬂ;l=2,4,6,...,n—1;]=[ > ],[ > ],[E],...,IS |
n+7
v ;L =3,57,. ]=mm—1,m—2,...,[ > ]

) ] n+7
Lvi,jvl-,jﬂ;l=4,6,8,...,n—1;]=m—1,m—2,m—3,...,[ > ]J
((WoVn—31)Vijsi=n—1j]=muv ;v ;i =nj=m—=1)

) ] n—11 m
vi,j;L=2,4,6,...,n—1;]=[ > ]'[E]'
) ] n—11 my m+1
TTL—1:< vi,jvi,j+1;l“=11315:---;n_2;1=[ 2 :I’I:E]'I: 2 ]r---;l >
. . n+3
vi,j;l=2,4,6,...,n—1;]=m—3,m—4,m—5,...,[ > ]

. ) n+1

kvi,jl;l-,jH;L:1,3,5,...,n;j=m—2,m—3,m—4,...,[ > ]J
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( (Vo,Vn—2)
n+11m—11 m-3
v ;i =135 .. n]—[ ][ ][ |
. n+1ym—-11 m—3
VijVij+1 L = 2,4,6, ... -1;j= [ ] [ ] [ 5 R |
Tn:< vl'],l—n]—
. ) n+3
mﬁz:L&&mm—luznrﬁﬂn—lm—&m{ 2]
. ) n+3
Uu%wﬁl=2Aﬁwum1=n%—&m—ﬁﬂn—&“”[2 ]
( (Vo) A
) n+11 m-—-1
vl,];l = 2;4‘;6; -.-; I] = [ ] [ ] [ 2 y ...'2
, n+1 n—l n—3
Topy = PVt =135 "1_[ ] [ ] [ 2 It
. . n+5
vi,j;l=2,4,6,...,n—1;]=m—1,m—2,m—3, _,[ 5 ]
) ) n+3
\VijVij+1il = 1,35 ..,nj=m—1m—-2,m-3, ,[ > L

J

It is clearly that the color classes T1, Tz, T3, T4 ,..., Tp4qare independent sets of 5, (Snm)

T1=T2=Ts,...,Tay1=24,Tp, = 2A + 1 are evidents of satisfies the inequality || Ti-Tj || = 1 for i

& j this implies 45 (Sam) < A+1.

Case:4 n is Odd and m is Even positive integers (n<m)

p

vi’j;l’ = 1,3,5,

) VijVij+15l

3
I

vi,j;i =

\

=246, ...
3,57, ...,

Ul',jvi'j+1; i = 4,6,8, e, n

(v1,1), (Wo,vn-1)
n+31 m+11 n—1
1= =

ann ,

iy= [

e

n+5]
2

) neey

n;j=m,m—1,m—2,...,[

n+5
2

—1;j=m—1,m—2,m—3,...,[

)
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( (Vo,Vn,1), (V1,1) (V1,2), (V2,1), A
. n+31m+11 m—-1
Ui’j;l = 2,4,6, . -1 ] = [ ] [ ] [ , ...,
n+3 n+1
<vl]vl]H,L—lSS n]—[ ][ ][ > ,...,2>
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Itis clearly that the color classes T1, Tz, T3, T4 ..., Ta1are independent sets of y (Sum)

T1=T2=Ts,...,Tp41=2A,Tp = 2A + 1 are evidents of satisfies the inequality || Ti-Tj || = 1 for i

& j this implies 4, (Snm) < A+1.

Case: 5 nis even and m is odd positive integer (n<m)
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Itis clearly that the color classes T1, Tz, T3, T4 ,..., Tp4qare independent sets of 5 (Som)

T1=T2=Ts,...,Tp41=2A,Tp = 2A + 1 are evidents of satisfies the inequality || Ti—-Tj || < 1 for i

& j this implies 4 (Sam) < A+1.

In below 3 cases we find the solutions of equitable total coloring of 5 (Snm) < A+1.

But we can’t write the generalization because there is no proper sequences.

1.Both n and m are odd (n>m)
2.1nis Odd and m is Even positive integers(n>m)

3.nis Even and m is Odd positive integers(n>m)
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