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ABSTRACT

The SVNG G(X,Y), an effective colouring function is a mapping C: X (G) —>{L2,3,...n} such that

C(u) = C(v)if uv is an effective edge in G(X,Y). In this paper, the concept of an effective colouring is

introduced. Further investigate the an effective colouring in operation of SVNG like, join, strong product, semi
product, composition etc.
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1. INTRODUCTION:

Neutrosophic set proposed by Smarandache is an excessive tool to deal with unsatisfactory, unspecified and
untrustworthy evidence in real world. It is an over simplification of the theory of fuzzy set , intuitionistic fuzzy
sets ,interval-valued fuzzy sets and interval-valued intuitionistic fuzzy sets, then the neutrosophic set is
categorized by a truth-membership degree (T), an indeterminacy-membership degree (I) and a falsity-
membership degree (F) independently, which are within the real typical or nonstandard unit interval [0,1].

A SVNG with underlying set V is defined to be a pair G = (A, B)where, the functions
t,:V—[01], i,:V —[0]1]and f,:V —[0.1]denote the truth membership, indeterminacy membership
and falsity membership of the vertex v, €V, respectively and 0 <t (v;,) +1,(v;) + f,(v;) < 3. The functions
t, :EcCVxV—>[0]],i,:EcVxV—>[0]1] and f,:E <V xV —[0]] are defined by
tz(aiaj) <t (&) /\tl(aj)
iz(aiaj) >10y(a;) v il(aj)
fz(aiaj) > f,(a) v fl(aj)

Denote the truth membership, indeterminacy and falsity membership of the edge (aiaj) € E respectively,
where 0<t,(a;a;) +i,(aa;) + f,(aa;) <3.

Let G = (A, B) SUNGof G™ = (V,E) . Anedge (8,a;) € E is said to be an effective edge, if
t(aa;) =t(a) At (a;)
iz(aiaj) =i, (a) v il(aj)
fZ(aiaj) = fi(&) v fl(aj)

Let G = (A, B) SVNG is said to be complete SVNG if their an effective edge between every pair of vertices
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t,(aa;)=t(@)At(a;) Va,aeV

i,(aa;)=0(a)vi(a;) Va,aeV

f,(aa;)=fi(a)v f(a;) Va,a eV

Let G =(A,B) SVNG graph is said to be strong SVNG if their an effective edge between every pair of
vertices

t,(aa;)=t(@)At(a;) VaaekE

i,(aa;)=0(a)vi(a;) VaaekE

f,(aa;)=f(a)v fi(a;) VaaeE

In this paper, the concept of effective colouring is introduced. Further investigate an effective colouring in
operation of SVNG like, join, strong product, semi product, composition etc.

2. EFFECTIVE COLORING IN SVNG.
In this paper, the concept of an effective colouring is introduced. Further investigate an effective colouring in
operation of SVNG like, join, strong product, semi product, composition etc.

Definition 2.1: The SVNG G(X,Y), an effective colouring function is a mapping C : X (G) —» {L2,3,...n}
such that C(u) = C(V) if uv is an effective edge in G(X,Y).

Definition 2.2: Let G,(V,, E;) and G,(V,, E,) are two SVNG. The join of G, and G, is defined by

t,(a),ifaeV,

(ty, +t,,)(@) = {t (a).if aeV

I,(a),ifaeV,
I,,(a),if aeV,

(i, +iy)(@) = {

(f,+ )@= { (@), I_f UV and  the  edge  set E is  defined by
f,.(a),ifueV,
t,(ab),if abe E;
(t, +t,,)(ab) =<t,,(ab),if abe E,
t,(ab) At, (ab),if acV, &b eV,
i,,(ab),if uve E,
(i, +1,,)(ab) =<iy(ab),if uve E,
i,(ab) v I,,(ab),if aeV, &b eV,
f,,(ab),if abe E;
(f,, + f,)(ab) =< f,,(ab),if abeE,
f.(ab) v 1,,(ab),if aeV, &b eV,

Theorem2.1.  Let G,(V;,E}) and G,(V,,E,) are k, andk, coloring single valued neutrosophic
graphs respectively. Then y, (G, +G,) = (k, +k,).

Proof: Let Gl(\/l,El), GZ(VZ,EZ) are k; andk, coloring single valued neutrosophic graphs
respectively.
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Case(i): If every vertices a €V, in G1 + G2 . This implies every vertices a €V, are k; colourable

Case(ii): If every vertices a €V, in G, +G, . This implies every vertices a eV, arek, colourable

Case(iii): If a eV, &b eV, such that
t,(ab) =t,(a) Aty (b)
i,(ab) =i,(a) viy(b)
f,(ab) = f,(a) v f,(b)

Therefore there is an effective edge between a &b in G1 +G2. Note that these vertices a&b not

same color in G, +G, . This implies G, +G, not colored by k, or k, . this implies G, +G, is colored by
(k; +k,) color.

From case (i), (ii) and (iii) G, +G, is colored by (k, +k,) color . Hence z,(G, +G,) = (k, +k;,)

Example 2.1.
lA(.-t..s..s) — _2(2.2,,4,.6) Fl(:l 5.7 _G.(.i..s,ﬂ)
(2.7.3) 4585 CHS5»7) (:4,5,.5) (:2,+6,.8)
l)(.2..7,.32 (:2,8..7) &(4,2,5) 1(?5?02”4"5)_11(3.-14"5)
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F(.4,.5, G(.5,.5,.7)
- (‘4!-51'7] — 2

5,.3)
. .2,.6..8)

A(4,.5..3) B(.2,.4,.6)

E(.3,.4,.6)

Figure 2.1: The join graph G, + G,

Edge t, i, f2 Edge t, i f2 Edge t, i2 f2
AF 4 5 3 CF A4 5 5 EF 3 5 .6
AG 4 5 7 CG A4 5 7 EG 3 5 7
AH 2 5 5 CH 2 4 5 EH 2 A4 .6
Al 4 5 5 Cl 4 2 5 El 3 A4 .6
BF 2 5 .6 DF 2 v 3 BI 2 A4 .6
BG 2 5 g DG 2 v v DI 2 v 5
BH 2 4 .6 DH 2 7 5

In the above example, the effective coloring number of G, (A,,B;)and G,(A,,B,) are x,(G;) =2 and
,(G,) =2 recpectively .The effective coloring number of G, +G, is x, (G, + G,) = 4.

Definition 2.3. Let G,(A,B,)and G,(A,,B,)be a SYNG of G, =(V,,E,)and G, =(V,,E,)
respectively. The direct product G, * G, is defined as SYNG G (A, B) of G™ (A, B) such that,
(ty *t)(aa,) =t (a) Aty (a,)
(i *ip)(&h,) =i (&) viy(a,)
(fi* f)(a,) = (@) v f,(a,)
Forevery aa, €V =V, xV,, and
(t, *t,)((,3,)(bb,)) =t,,(a)b) At,,(a,b;,)
(i *ip)((2,3,)(0b,)) =i, (ashy) v i, (a,D,)
(f, * £,)((a3,)(0b,)) = fi,(aby) v f,(a,b,)
Forevery ab, € E,and a,b, €E,.
Theorem 2.2.  Let Gl(Vl, El) and G2 (\/2, Ez) are k;, and k, coloring single valued neutrosophic
graphs respectively. Then y, (G, *G,) = min {kl, kz}.
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Proof: Let G,(V;,E})and G,(V,,E,) are k, andk, coloring single valued neutrosophic graphs
respectively.

Case(i): If the vertices a,,bare different color in G;(V;, E;) and the vertices a,,b,are
different color in G,(V,, E,) . Therefore the edges ab,and a,b, are an effective edges in G,(V, E;) and

G, (V,,E,) respectively . This implies the edge (a,a,)(bb,) € G, * G, such that

(t, *tzz)((alaz)(blb ))< t, (a'lb1)/\t22(azb2)
—tn( )/\tll(bl)/\tZI( )/\tZl(b )
:tn( )/\t21(a2)/\t ( )/\t21(b )
(t, *tzz)((aiaz)(qbz))Z (t, *tzz)(aiaz) (t, *tzz)(b1b2)
(i, * iZZ)((alaZ)(ble)) e ilZ(albl)v izz(azbz)
= ill(al)v ill(bl)v iZl(aZ)V i21(b2)
= i11(a1)v i21(a2)v ill(bl)v i21(b2)
(i, * i22)((a1a2)(b1b2)) = (i, * izz)(a1a2)v (i, * i22)(b1b2)
(fp* fzz)((‘3‘13‘2)(b1b2))2 flz(a'lbl)v fzz(azbz)
= fll(al)v fll(bl)v le(az)v f21(b2)
= fll(a'l)v f21(a2)v fll(bl)v f21(192)
(f* f22)((a1a2)(b1b2)) = (f,* fzz)(aiaz)\/ (f* f22)(blb2)

Therefore the edges (a,a,)(bb,) € G, * G, is an effective edge . This implies the vertices
(a,a,) &(bb,) are different color in G, *G, .

Case(ii): If the vertices U,,V;are same color in G,(V;,E;) and the vertices a,,bjare
different color in G,(V,, E,) . Therefore the edges a,b, is not an effective edge G,(V,, E;) and a,b, is an
effective edges in G,(V,, E,) . This implies the edge (a,a,)(bb,) € G, * G, such that
(t, * t22)((a1a2 )(blbz )) < tlz(aibl)/\ tzz(azbz )

< t11(a1)/\t11(b1)/\t21(a2)/\tzl(
< tll(ai)/\tZI(aZ)Atll(bl)/\tZI(
(t, * t22)((a1a2 )(ble )) <(t, *t22)(a1a2)/\ (t, * tzz)(b1b2)
(i, * izz)((aiaz )(ble )) 2 ilz(aibl)v I (azbz)
> ill(al)v ill(bl)v i21(a2)v i21(b2)
> ill(al)v izl(az)/\ ill(bl)v i21(b2)
(i, * iZZ)((a’laZ )(ble ))> (i, * izz)(a'laz)v (i, * izz)(b1b2)
(fp* fzz)((a1a2 )(blb?_ ))2 flz(a1b1)v fzz(azbz)
> fll(al)v fll(bl)v le(az)v f21(b2)

> f11(a1)v f21(a2)v fll(bl)v le(bz)
(fi, * fzz)((aiaz )(blbz ))> (fi, * fzz)(a@z)v (fi, % f22)(b1b2)

,)
»)

b
b
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Therefore the edges (a,a,)(bb,) € G, *G,is not an effective edge . This implies the
vertices (8,8,) & (b,b,) are same color in G, *G, .

Simillarly If the vertices a,,b,are different color in G;(V;, E;) and the vertices a,,b,are
same color in G,(V,,E,). Therefore the edges ab, is an effective edge G,(V;,E;) and a,b, is not an
effective edges in G, (V,, E,) . Therefore the edges (a,a,)(bb,) € G, *G, is not an effective edge . This

implies the vertices (a,a,) & (b,b,) are same color in G, *G,
From case (i) and (i) G, *G, is k; or k, color graph. Hence y, (G, *G,) = min {kl, K, }

Example 2.2.
A(4.5.3) (4.5.7) B(.5..5..7) E(.2..4..3)

1 2 1
(.4,.5,.5]I (_2,_6!_3) (.1,.4,.6]

2 1 1

C(.5..2,.5) (.2,.4..5) D(.2..4..5) F(.3..4,.5)
AE(2,5,3) BE(.2,.5,.7) CE(2:4,5) DE(2,4,.5)
1 1
1

(.1,5,6) (2,,658)

AF(.3,.5,.5) BF(3,.5,.7) CF(.3,.4.5) DF(.2..4,.5)

G *G,
Figure 2.2: The direct product graph G, * G,

In the above example, the effective coloring number of G, (A, B,)and G,(A,,B,) are #,(G;) =2 and
2,(G,) =1 recpectively .The effective coloring number of G, *G, is y, (G, *G,) =1.

Definition 2.4. Let G,(A,B,)and G,(A,,B,)be a SVNG of G, =(V,,E,)and G, =(V,,E,)
respectively. The semi strong product G, ® G, is defined as SVNG G(A, B) of G™ (A, B) such that,
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(t; o t)(ad,) =t (a) Aty (a,)

(i @ 150)(80@,) = by () vy (a,)

(fi e f)(@a,) = fiu(a) v f,(a,)

Forevery 8,3, €V, xV,, and

(t, o ty0)((aa,)(bib,)) =ty (ay) Aty,(a,h,)
(2 #11)((8s3,)(bib,)) =iy (ay) v iy (ash,)
(fi, o f2)((a:2,)(0ib,)) = fiu(a) v fr,(a.b,)
Forevery a,b, € E,and &, =D,.

(t, o t,) (a3, )(bib,)) =t (ayb,) Aty (a,b,)
(i, oiy)((a,3,)(bb,)) =i, (ashy) v iy (ashy)
(fo @ f)((a3,)(bb,)) = fi,(ahy) v f,(ab,)
Forevery ab, € E,and a,b, € E,.

Theorem 2.3.  Let G,(V;,E;) and G,(V,,E,) are k, and k, coloring single valued neutrosophic
graphs respectively. Then ¥, (G, ¢ G,) =min {kl, kz}.

Proof: Let G;(V;,E)and G,(V,,E,) are k, andk,coloring single valued neutrosophic graphs
respectively.

Case(i): If the vertices al,blare different color in Gl(\/l, Ei) and the vertices a2,b2 are different
color in G, (V,, E,) . Therefore the edges ab,and a,h, are effective edges in G,(V,, E;) and G,(V,, E,)
respectively . This implies the edge (&,a,)(Bb,) € G, * G, such that

(t,e tzz)((aiaz )(ble )) < tlZ(a'lbl)/\ tzz(azbz )
tll(al)/\tll(bl)/\tzl(aZ)/\tZl(
tll(al)/\t21(a2)/\tll(bl)/\t21(

(t, 'tzz)((a1a2 )(blbz )) = (t, o), ) (t, 'tzz)(b b )

(i, ® izz)((a1a2 )(b1b2 ))Z ilZ(alb ) '22(32 )
= i11( )V '11( )V I21( )Vt21(b2)
= ill( )V I21(a2)v '11( 1)V i21(b2)

(i, '22)((a1a2 )(blb )) (i, o1, ( ) (i, @ '22)( )

(fioe fzz)((a1a2 )(blbz ))2 flz(aibl)v fzz(a b )
= fll(al)v fll(b )V f21(az)v f21(b2)
= fll(al)v f21( 2)\/ fll(b )V le(bz)

(foo fzz)((a1a2 )(ble )) =(f, fzz)(aiaz)v (fioo fzz)(b b )

)
2)

b
b
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Therefore the edges (a,a,)(bb,) € G, * G, is an effective edge . This implies the vertices (a,8,) & (b,b,)

are different color in G, *G, .
Case(ii): If the vertices a,,b,are same color in G, (V,, E,) and the vertices a, =b, in G,(V,, E,) .

Therefore the edges a,b, is an effective edges in G, (V,, E,) . This implies the edge (a,a,)(bb,) €G, G,
such that

(t,e tzz)((aiaz )(ble )) < tlZ(aibl)/\ tzz(azbz
= tll(ai) A t21(a2 ) A t21(b2 )
tll(ai)/\ t21(512 ) Ay (ai)/\ tZl(b )
(t,e t22)((a1a2 )(blb )) (t,e t22)(a1a2) A, e t22)(b1b )
(i, ® izz)((a13-2 )(b1b2 )) >, (a1b1 ) v '22(a2b2 )
= ill(ai) v i21(a2 ) v i21(bz )
= ill(al)v i21(a2)v ill(al)v i21(b2)
(i, ® izz)((aiaz )(ble )) =(ip, izz)(aiaz ) v (i, e izz)(blbz )
(fioo fzz)((alaz )(ble )) > f, (a1b1)v f2 (azbz)
= fll(ai)v le(az )V le(bz)
= fll(al)v f21(a2 )V fll(ai)v le(bz )
(fioo fzz)((alaz )(blb )) (foo fzz)(aia ) (fio® fzz)(b1b2)
Therefore the edges (8,8,)(bb,) € G, @ G, is an effective edge . This implies the vertices
(a,a,) &(bb,) are diffrent color in G, G,

Case(iii): If the vertices U,,V,are diffrent color in G,(V,,E,) and the vertices a, =b, in

N—"

Gl(\/l, El) Therefore the edges U,V, is not an effective edges in G2 (\/2, Ez) . This implies the edge
(3,8,)(bb,) € G, @ G, such that

(t,e tZZ)((alaZ )(b1b2 )) =S tlZ(albl) Ay, (azbz )
< t11( )/\ tzl(az)/\ t21( )
<t11( )/\tZl(aZ)/\tl ( )/\t21( 2)
(e tzz)((aiaz )(ble )) <(t,e tzz)(aiaz) (e tzz)(blbz)
(i, ® i22)((a'la2 )(b1b2 )) 21y, (a'.l.bl)v izz(azbz )
> ill(ai)v izl(az)v i21(b2)
> ill(al)v i21(a2)v ill(al)v iZl(bZ)
(i, @ izz)((a1a2 )(blbz )) > (i, izz)(aiaz)/\ (i, izz)(blbz)
(fioo fzz)((aiaz )(ble )) > f, (a1b1)V f20 (azbz)
> fll(al)v le(az)v f21(b2)
> f11(a1)v le(az)v fll(al)v le(bz)
(foo fzz)((aiaz )(ble )) <(f,e fzz)(aiaz)v (fioo fzz)(blbz)
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Therefore the edges (U,U,)(U;V,) € G, @G, is not an effective edge . This implies the
vertices (U,U,) & (U,V,) are same color in G, ¢ G,.

Case(iv): If the vertices Uj,V,are same color in G;(V;,E) and the vertices U,V are
different color in G,(V,, E,) . Therefore the edge U,V, is not an effective edge G;(V;,E;) and u,v, is an
effective edges in G,(V,, E,) . This implies the edge (U,U, )(V,V,) € G, * G, such that

(e tzz)((aiaz )(ble )) < tlZ(aibl)/\ tzz(azbz )
< tll(ai) A tll(bl) A t21(a2 ) A t21(
< tll(ai) A t21(a2 ) A tll(bl)/\ t21(
(t,e tzz)((%az )(ble )) <(t,e t22)(a'la2 ) At e t22)(b1b2 )
(i, izz)((aiaz )(ble )) 2, (albl)v izz(azbz )
> i11(a1)V i11(b1)v i21(3'2 ) v i21(bz)
> ill(ai)v izl(az)v ill(bl)v i21(b2)
(i@ i22)((a1a2 )(b1b2 )) > (i, ® i22)(a'la2 ) Vv (i, ® izz)(blbz)
(foo fzz)((a1a2 )(ble )) > f, (aibl)v fzz(azbz)
> fll(al ) v fll(bl)v le(az )V le(bz )
> fll(al ) v f21(‘3‘2 ) v fll(bl)v f21(b2 )
(fioe fzz)((a1a2 )(ble )) >(f,e fzz)(a1a2 ) v(f,e fzz)(blbz)
Therefore the edges (8,,)(bb,) € G, *G,is not an effective edge . This implies the
vertices (8,a,) & (bb,) are same color in G, *G, .

,)
,)

b
b

Simillarly If the vertices U, V; are different color in G;(V;, E;) and the vertices a,,b,are
same color in G, (V,,E,). Therefore the edge U,V, is an effective edge G,(V;,E;) and a,b, is not an
effective edges in G,(V,, E,) . Therefore the edges (a,a,)(bb,) € G, @G, is not an effective edge . This

implies the vertices (8,a,) & (l,b,) are same color in G, ¢ G,.
From case (i) and (i) G, ® G, is k; or k, color graph. Hence y, (G, ®G,) =min {kl, K, }

Example 2.3.
A(4.5,.3) (4.5.7) B(.5..5,.7) E(.2,.4,.3)
1 2 1
(.4,.5,.5) (.2..6,.8) (.2,.4,.6)
2 2 1
C(5,.2,.5) (.1.4..5) D(.2,.4,.5) F(.3,.4..5)
Gl(Vl’ El) Gz (Vz, Ez)
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AE(.2,.5,.3) liE(.Z.. 5.7) (715(-2--4"5) DE(.2,.4,.5)

(-2,.6,-8)
(-2,.6,-8)

AF(.3,.5,.5) BF(.3,.5,.7) CF(.3,.4,.5) DF(.2,.4,.5)

(G,Gy)

Figure 2.3: The semi strong product graph G, e G,

In the above example, the effective coloring number of G, (A, B,)and G,(A,,B,) are #,(G;) =2 and
,(G,) =2 recpectively .The effective coloring number of G, @G, is 7, (G, ¢ G,) =2.

Definition 2.5. Let G,(A,B,)and G,(A,,B,)be a SVNG of G, =(V,,E,)and G, =(V,,E,)
respectively. The Cartesian product G, x G, is defined as SVNG G (A, B) of G™ (A, B) such that,
(i xt)(a3,) =t (&) Aty (a,)

(i xiy)(aa,) =1, (&) A By (a,)

(fix f)(@a,) = fi.(a) v f4(2,)

Forevery aja, €V =V, xV,, and

(t, xt)((8,2,)(bb,)) =t (a;) Aty,(ab,)

(t, xty)((aa,)(bb,)) =iy (a;) Vv iy, (a,b,)

(fi. x f,)((aa,)(0b,)) = f,,(a) v f,,(a,b,)

Forevery a,b, € E,and &, =b,.

(t, xt)((aa,)(bb,)) =t,(ayb;) Aty (b,)

(i, x1,1)((2,,)(0b,)) =1, (a,p) v i, (b,)

(fi, x f,)((aa,)(bb,)) = f,,(a,b) v f,,(b,)

Forevery ab, e Ejand a, =h,.

Theorem 2.4.  Let Gl(Vl, El) and G2 (\/2, Ez) are k;, and k, coloring single valued neutrosophic
graphs respectively. Then y, (G, x G,) = min{k;,k, }.

Proof: Let Gl(Vl, El) and G, (\/2, E2) are Kk, andk, coloring single valued neutrosophic graphs
respectively.

Case(i): If the vertices @,,b, are same color in G,(V,, E,) and the vertices a, =b, in G,(V,, E,) .

Therefore the edges a,b, is an effective edge in G, (V,, E,) . This implies the edge (a,a,)(bb,) e G, xG,
such that
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(t, x tzz)((aiaz )(blbz)) <t, (aivl) Ay, (azbz )
= tll(al)/\ t21(512 ) A t21(b.2 )
= tll(ai)/\ tZl(a‘Z ) A tll(ai) A t21(b2 )
(t, x t22)((a'1a2 )(ble )) = (t, x t22)(a1a2 ) Ay, x t22)(blb2)
(i, x i22)((a1a2)(b1b2)) 2 ilZ(aivl)v izz(azbz)
= ill(a'.l.)v i21(‘5‘2)\/ i21(b2)
= ill(al)v I21( )V ill(al)v iZl(bZ)
(i, % izz)((aiaz )(blb )) (i, % I22)(a1a2) v (i, x '22)(b1b )
(fiox f22)((a1a2)(b1b ))> le(aibl)v f,o(a,0 )
= fll( )V le(az)v f21( )
= fll(ai)v f21( 2)\/ fll(al)v f21(b2)
(fiox fzz)((alaz )(ble )) =(f, % fzz)(a1a2)v (fi,x fzz)(blbz)
Therefore the edges (a,a,)(bb,) € G, x G, is an effective edge . This implies the vertices
(3,8,) & (b,b,) are diffrent color in G, ¢ G,

Case(ii): If the vertices a;,b are same color in G,(V},E;) and the vertices a, =h, in G,(V,,E,).

Therefore the edges a,b, is an effective edges in G,(V,,E,) . This implies the edge
(a,a,)(bb,) € G, x G, such that

(t, x tzz)((a1a2 )(bib, )) <t, (aibl) Ay, (azbz)

= tll(al) A t11(b1) A t21(a2)

= tll(ai) A t21(a2 ) A tll(bl) A tZl(aZ)
(t, x tzz)((a'laz)(b1b2)) = (t, x tzz)(aiaz ) Aty % tzz)(b1b2)
(i, x i22)((a1a2)(blb2)) 2 ilz(aibl)v izz(azbz)

= ill(al)v ill(bl)v i21(a2)

= i11(a1)\/ i21(a2)v ill(bl)v iZl(aZ)
(i, X i22)((a1a2)(b1b2)) = (i, x izz)(aiaz)v (i, X i22)(blb2)
(fiox fzz)((a1a2)(b1b2)) > f, (a1b1)V f2 (azbz)

= fll(ai)v fll(bl)v f21(a2)

= fll(al)v f21(a2)v fll(bl)v le(az)
(fi, % fzz)((a1az)(b1b2)) = (f;, fzz)(aiaz)v (fi, % fzz)(blbz)

Therefore the edges (8,a,)(b,b,) € G, x G, is an effective edge . This implies the vertices (a,a,) & (b,b,)
are diffrent color in G, xG,.

From case (i) and (i) G, xG, is k, or k, color graph. Hence x, (G, xG,) =min {kl, K, }
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Example 2.4.
A(4,.3,.6) B(:2,.4,.6) E(-“f-iﬁ)
(3.4.6) (4,.6.7) (2, 7.8) (4,6,.7)
(.2,5..6)
C(.3,4,.5) D(4..6,.7) G(.2,5,.9) F(.5,.6,.7)
GV,.E) G,(V1.E,)

(:2,.7.-8)

CE(.3,.5..6) DE(.4..6..7)

(:2,.6..8) .
(-41.6,.7)
(:3.-6..7) (4,.6,.7)

’ (:2,,7,.8) v ‘

AF(.4,.6,.7) BF(.2,.6 CF(.3,.6,.7) DF(-4,.6,.7)

(-2,-6,-7) |l (.2.,.5...6)
(1,.7.8) (:3.6,7)
I (:4,.6,.7) (4,.6..7)
(1..7.8)

(-2,.6,.8)

G(.2,.5,.5) G(.4,.6,.7)

(2..5.7)

Figure 2.4: The Cartesian product graph G1 X G2

In the above example, the effective coloring number of G, (A, B,)and G,(A,,B,) are #,(G;) =2 and
,(G,) =2 recpectively .The effective coloring number of G, xG, is 7, (G, xG,) = 2.

Definition 2.6. Let G,(A,B,)and G,(A,,B,)be a SVNG of G, =(V,,E,)and

G, =(V,,E,) respectively. The composition G, oG, is defined as SYNG G(A, B)of G (A, B) such
that,

(t,ot)(aa,) =t,(a) Aty (a,), Vaa, eV, xV,
(i o) (@ay) =i, (a) Ay (ay), Vaa, eV xV,
(fio fo)(@a,) = fi,(a) v f(a,), Vaa, eV, xV,
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and

(t, o 6,)((2,2,)(Bb,)) =1, (8;) Aty (ash,), Vah, e E, &a =b,
(i o1y )((y3,)(0)b,)) =y, () Ay (a,h,), Va b, e B, & a, =by
(f, o f,)((aa,)(bb,)) = f,(a) v f,,(a,b,), Vah, e E, &a, =b,

(t, o t,)((8,3,) (b)) =1, (&) Aty (b,), VU, € E &a, =D,
(i ° 1y )((y3,)(0b,)) = iy, (ahy) Ay (by), VU, € E, &a, =b,
(fi 0 f)(aa,)(bb,)) = f(ahy) v f,(0,), YUy, € B &a, =b,

(t o t)((3,)(0ib,)) =t (aby) Aty () Aty (by), Vab, e E &a, = b,
(i © 1y )((y3,)(0)b,)) =iy, (ahy) Vi () Ay (by) Valb, € E, &a, # b,
(fi, 0 f)(2a,)(bb,)) = f,(ahy) v 5 (a,) v (b)) Vab, € E &a, #b,

Theorem 25.  Let G,(V;,E;) and G,(V,,E,) are k, and k, coloring single valued neutrosophic
graphs respectively. Then x, (G, o G,) =k, +k,.

Proof: Let G;(V;,E)and G,(V,,E,) are k, andk, coloring single valued neutrosophic graphs
respectively.

Case(i): If the vertices U,,V,are same color in G, (V,, E,) and the vertices a, =h, in G,(V,,E,) .

Therefore the edges a,b, is an effective edges in G,(V,,E,) . This implies the edge
(3,8,)(bb,) € G, x G, such that
(o tzz)((a1a2)(b1b2)) < tlZ(albl) Ay, (azbz)
= tll(ai ) A t21(a2 ) A tZl(bZ )
= tll(al) A t21(a2 ) A tll(al) A t21(b2 )
(o tzz)((aiaz)(b1bz)) =(t;, ° tzz)(aiaz ) NP tzz)(blbz )
(i i22)((a1a2)(b1b2)) 2 ilz(albl)v I (azbz)
= ill(al)v i21(a2)\/ i21(b2)
= ill(a'.l.)v i21(az)V i11(a1)v i21(b2)
(i, i22)((a1a2)(blb2)) = (i, ° izz)(aiaz)\/ (i, izz)(blbz)
(fio0 fzz)((a1a2)(b1b2)) 2 le(aibl)v fzz(azbz)
= fll(al)v le(az )V f21(b2)
= fll(ai)v le(az )V fll(ai)v le(bz)
(f0 f22)((a1a2)(b1b2)) =(f,0 fzz)(aiaz)v (fip0 fzz)(b1b2)
Therefore the edges (8,a,)(b,) € G, o G, is an effective edge . This implies the vertices
(a,3,) & (bb,) are diffrent color in G, o G,.
Case(ii): If the vertices U,,V; are same color in G;(V;, E;) and the vertices a, =b, in G,(V,,E,).

Therefore the edges azb2 is an effective edges in GZ(\/Z,EZ) . This implies the edge
(a,a,)(bb,) € G, o G, such that
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(o tzz)((aiaz )(blbz )) (aib ) Ay, (a b )
= ( )/\ tll( )/\ t21(a2)
= (ai) A t21( a, ) A tll(bl) A t21(a2 )
(o 22)((3@2 )(ble )) =(t,° tZZ)(alaZ ) Aty o t22)(blb2 )
(i, 0 izz)((a1a2 )(ble )) 2, (albl ) Vi, (azbz )
= i11(a1)V i11(b1)/\ i21(‘3‘2)
= ill(al)v i21(a2 )V ill(bl)v iZl(aZ)
(i izz)((a1a2 )(ble )) = (i, ° izz)(a1a2 ) v (i, © izz)(blbz)
(fi0 fzz)((aiaz )(b1b2 )) 2 le(a'lbl)V fzz(azbz)
= f11(a1 ) v f21(b1)v le(az )
= fll(al ) v le(az ) v f11(b1 ) v le(az )
(fi0 fzz)((a1a2 )(b1b2 )) =(f,o fzz)(aiaz)v (fi0 fzz)(blbz)
Therefore the edges (8,a,)(bb,) € G, o G, is an effective edge . This implies the vertices
(3,8,) & (b,b,) are diffrent color in G, o G,.

Case(iii): If the vertices a,,b are different color in G,(V;, E,) and the vertices a,,b, are different

color in G, (V,, E,) . Therefore the edges a,b,and a,h, are effective edges in G,(V;, E;) and G,(V,, E,)
respectively . This implies the edge (&,a,)(Bb,) € G, * G, such that
(t, *1,,)((@2,)(0b,)) <ty (y ) A 15 (3D, )
= t11(a1)/\ tll(bl)/\ t21(a2)/\ t21(bz)
= tll(al)/\ t21(a2)/\ tll(bl)/\ tZl(bZ)
(t, * tzz)((aiaz)(qbz)) =(t,* t22)(a'la2 ) At * tzz)(b1b2 )
(i, * izz)((alaz)(b1b2)) >y, (a'lb1)v izz(azbz)
= i11(a1)v ill(bl)v izl(az)\/ iZl(bZ)
= in(a'l)v izl(az)v ill(bl)v iZl(bZ)
(i, * i22)((a1a2)(b1b2)) = (i, * izz)(a@z)v (i, * i22)(b1b2)
(fi, % fzz)((ai"iz)(tﬁbz))2 flz(albl)v fzz(azb?_)
= fll(al)v fll(bl)v le(az)v le(bz)
= f11(a1)v f21(a2)v fll(bl)v le(bz)
(f* fzz)((aiaz)(t%bz)) = (f, * fzz)(aiaz)\/ (f* f22)(blb2)

Therefore the edges (8,8,)(b,) € G, o G,is an effective edge . This implies the vertices
(a,a,) &(bb,) are different color in G, oG, .

From case (i) , (ii) and (i) G, G, is k, and k, color graph. Hence %, (G, »G,) =k, +k,.
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Example 2.5
a(.3,.5,4) b(.3,.5..6) g(.S..-l,_S)
1 (.3,.5,.6) 2
(.2,5,5)
(2.5.8 (2,.6.7)
2

1 (.3,5,7) 2 £(.2,.5,.4)

d(.3,5,.7) c(.5,2,4)
G.(V..E,) G,(V,.E.)
(-2..5..8)

ae(-3..= ce(.5,4,.5 de(.3,.5..7)

(:2,.5.. 2,.5,.7)

(-2,.6,.7)
(:2,.6,.7)

(:2,.6,.7)
af(.2,.5,.4) cf(.2,.5,.4

(:2,.5,.8)

1(.2,.5,.6) df(.2,.5,.7)

Figure 2.5: The Composition product graph G, o G,

In the above example, the effective coloring number of G, (A, B,)and G,(A,,B,) are #,(G;) =2 and
%,(G,) =2 recpectively .The effective coloring number of G, oG, is y, (G, - G,) =4.

CONCLUSION:

In this paper, the concept of effective colouring is introduced. Further investigate the effective
colouring in operation of SVNG like, join, strong product, semi product, composition etc. In future we will
define various colouring in SVNG and investigate an effective colouring in operation of SVNG like, join, strong
product, semi product, composition etc.
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