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1. Introduction

Fuzzy graphs were introduced by Rosenfeld, whodessribed the fuzzy analogue of
several graph theoretic concepts like paths, cytless and connectedness [19]. Bhutani
and Rosenfeld have introduced the concept of staocg[2].

The work on fuzzy graphs was also done lyrddson, Pradip, Talebi,Yeh,
Michael, sunil and Pathinathan [13, 18, 29, 30,321,33]. It was during 1850s, a study of
dominating sets in graphs started purely as a enobh the game of chess. Chess
enthusiasts in Europe considered the problem darohittiing the minimum number of
gueens that can be placed on a chess board salltttet squares are either attacked by a
gueen or occupied by a queen. The concept of deimmia graphs was introduced by Ore
and Berge in 1962, the domination number and inu#get domination number are
introduced by Cockayne and Hedetniemi [6]. Conrceaemination in graphs was
discussed by Sampathkumar and Walikar [20]. Sontssam and Somasundaram
discussed domination in fuzzy graphs. They defiheahination using effective edges in
fuzzy graph [22, 23]. Nagoorgani and Chandrasekhaefined domination in fuzzy
graphs using strong arcs [15]. Manjusha and Suniliseussed some concepts in
domination and total domination in fuzzy graphsgsitrong arcs [7, 8]. In this paper, we
study various operations on fuzzy graphs such &nyain, composition and cartesian
product and study their domination parameters usirang arcs.

2. Preliminaries
We summarize briefly some basic definitions in fugeaphs which are presented in [1, 2,
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4, 14, 15, 19, 22, 25].

A fuzzy graph is denoted byG: (V, g, 1) whereV is a node sety is a fuzzy
subset ofV and u is a fuzzy relation ons. i.e., u(x,y) <a(x)A o(y) for all
x,y € V. We callg the fuzzy node set af andu the fuzzy arc set of, respectively.
We consider fuzzy grapfi with no loops and assume tHatis finite and nonemptyy is
reflexive (i.e.(x,x) = a(x), for all x) and symmetric (i.ey(x,y) = u(y,x), for all
(x,y)). In all the exampleg is chosen suitably. Also, we denote the underlyrigp
graph by G*:(¢*,u*) where ¢*={u€eV:o(w) >0} and u* ={(wv)€EV X
V:u(u,v) > 0}. Throughout we assume that = V. The fuzzy graptH: (z,v) is said to
be apartial fuzzy subgraph of G: (o,u) if v<E u andt € o. In particular we call
H: (t,v), a fuzzy subgraph of: (o,u) if T(u) = o(u) for all u € t* andv(u,v) =
u(u,v) forall (u,v) € v*. Afuzzy subgrapltH: (z,v) spans the fuzzy grapf: (V, g, 1)
if T =o0.The fuzzy graptH: (P,7,v) is called an induced fuzzy subgraph®f(V, o, 1)
induced byP if PV andt(u) =o(u) for all u € P andv(u,v) = u(u,v) for all
u,v € P. We shall use the notatiod P > to denote the fuzzy subgraph inducedmy
G:(V,o,u) is called trivial if |o*| = 1.

In a fuzzy graplé: (V,o,u), apath P of lengthn is a sequence of distinct
nodes ug,u4,...,u, such thatu(u;_;,u;)>0,i=12,...,n and the degree of
membership of a weakest arc is defined as itsgitnef u, = u,, andn = 3 thenP is
called a cycle an® is called a fuzzy cycle, if it contains more tlaare weakest arc. The
strength of a cycle is the strength of the weakesin it. The strength of connectedness
between two nodes andy is defined as the maximum of the strengths ofpaths
betweenx andy and is denoted b§ONN; (x,y).

A fuzzy grapht: (o, 1) isconnected if for every x,y in ¢*, CONN;(x,y) > 0.
An arc (u,v) of a fuzzy graph is called affective arc (M-strong arc) ifu(u,v) =
oc(w)A o). Thenu andv are called effective neighbors. The set of albetf/e
neighbors ofu is called effective neighborhood af and is denoted b¥N (u).

A fuzzy graph( is said to beompleteif u(u,v) =oc(u)A o), forallu,v € ¢* and
is denoted byK,.

Theorder p and size q of a fuzzy graphG: (o,u) are defined to be =
Yxev 0(x) andq = Z(x,y)EVXV w(x,y).

Let G: (V,o,u) be afuzzy graph anl € V. Then thescalar cardinality of S is defined
to be Y ,es 0(v) and it is denoted bys|. Let p denotes the scalar cardinality Bf also
called the order of;.

An arc of a fuzzy graph is callagiong if its weight is at least as great as the
strength of connectedness of its end nodes wheiddéeted. Depending aONN (x, y)
of an arc(x, y) in afuzzy graphz, Sunil Mathew and Sunitha [25] defined three défe
types of arcs. Note th&#ONN_(,,)(x, y) is the the strength of connectedness between
x andy in the fuzzy graph obtained froth by deleting the ar€x, y). An arc(x,y) in
G is a— strong if u(x,y) > CONNg_(x(x,y). An arc(x,y) in G is B — strong if
p(x,y) = CONNg_(xy)(x,¥). Anarc(x,y) in G is § — arcif
p(x,y) < CONNg_ () (%, ¥).

Thus an ar€x, y)is a strong arc if it is eithex — strong orf8 — strong. A path

P is called strong path iP contains only strong arcs.
A fuzzy graphG is said to béipartite [22] if the node seV can be partitioned
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into two non empty set§; andV, such thatu(v,,v,) =0 if v{,v, €V; Or vy,v, €
V,. Further ifu(u,v) =c(w)A o) for all ueV; andv €V, thenG is called a
complete bipartitegraph and is denoted b¥, ,,, wheres; ando, are respectively the
restrictions ofg to V; andV,.

A connected fuzzy gragh= (V, o, u) is called &uzzy tree if it has a fuzzy
spanning subgraph: (g, v), which is a tree [spanning tree], where for adlsafx, y) not
in F there exists a path from to y in F whose strength is more thatix, y) [19]. Note
that hereF is a tree which contains all nodes®fand hence is a spanning treetof

Amaximum spanning tree of a connected fuzzy graph: (V, g, u) is a fuzzy
spanning subgrapff: (o,v), such thatT is a tree, and for whicl, ., v(u,v) is
maximum. A node which is not an endnodeTofs called an internal node @f [14].

A nodeu is said to bésolated if u(u,v) =0 forall v # u.

3. Strong domination parametrsin operations on fuzzy graphs

The concept of domination in operations on fuzzyaphs was introduced by
Somasundaram [24]. The author used effective ardhis concept. This study leads to
group all the fuzzy graphs without effective arcsler one category. Also note that each
effective arc is strong, but a strong arc needpaffective [2]. Hence a generalized study
of domination parameters in operations on fuzzplgsausing strong arcs is more relevant.
Let us recall some basic definitions of dominatmarameters and operations on fuzzy
graphs.

Definition 1. [15] A nodev in a fuzzy graptG is said to strongly dominate itself and each
of its strong neighbors, i.ev, strongly dominates the nodeshi3[v]. A setD of nodes of

G is a strong dominating set &f if every node ofV(G) — D is a strong neighbor of some
node inD.

Definition 2. [9] The weight of a strong dominating sbBt is defined asw(D) =
Yuep H(u,v), wherep(u,v) is the minimum of the membership values(weightstmng
arcs incident oru. The strong domination number of a fuzzy grdpls defined as the
minimum weight of strong dominating sets@fand it is denoted by (G) or simplyys.

A minimum strong dominating set in a fuzzy grafhis a strong dominating set of
minimum weight.

Definition 3. [8] A setD of nodes in a fuzzy grapfi: (V, o, 1) is a strong total(open)
dominating set ofs if every node ofG is a strong neighbor of at least one nod® of

Definition 4. [8] The weight of a strong total dominating $etis defined asv(D) =

Yuep M(u,v),wherep(u,v) is the minimum of the weight of the strong aresdent onu.
The strong total domination number of a fuzzy gré&pfs defined as the minimum weight
of strong total dominating sets Gf and it is denoted by, (G) or simply yg. A

minimum strong total dominating set in a fuzzy drdpis a strong total dominating set of
minimum weight.

Definition 5. [10] A strong dominating sdd of a fuzzy graplG: (V, o, 1) is a strong
connected dominating set 6f if the induced fuzzy subgrapk D > is connected.
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Definition 6. [10] The weight of a strong connected dominatingses defined as

W(D) = Yuep H(u,v), wherep(u,v) is the minimum of the membership values(weights)
of strong arcs incident on. The strong connected domination number of a fuzaph G

is defined as the minimum weight of strong conrdteminating sets ofi and it is
denoted byy,.(G) or simplyys.. A minimum strong connected dominating set inzju
graphG is a strong connected dominating set of minimurigkte

Definition 7. [15] Two nodes in a fuzzy grap:(V,o,p) are said to bestrongly
independent if there is no strong arc between them. A set @das inG is strong
independent if any two nodes in the set are strongly indepande

Definition 8. [15] A strong dominating sdb of a fuzzy graphG: (V,o, ) is called a
strong independent dominating set if D is strongly independent.

Definition 9. The weight of a strong independent dominating set D is defined as
W(D) = Y uep 1(u,v), wherep(u,v) is the minimum of the membership values(weights)
of the strong arcs incident an The strong independent domination number of ayfuz
graphG is defined as the minimum weight of strong indefeert dominating sets df
and it is denoted bg;(G) or simply S;. A minimum strong independent dominating set in
a fuzzy graphG is a strong independent dominating set of mininaight.

Definition 10. [17] Let G: (V,0, ) be a fuzzy graph. A sl of strong arcs irG such
that no two arcs itM have a common node is callegtieong independent set of arcs or a
strong matching in G.

Definition 11. [12] Let M be a strong matching in a fuzzy graph(V,o, ). If e =
(u,v) € M, then we say thaM strongly matchesi to v. The weight of a strong
matching is defined asW(M) = ¥, v)em H(u,v) . The strong arc independence
number or strong matching number of a fuzzy graphG is defined as the maximum
weight of strong matchings @ and it is denoted bs, (G) or simply Bg,. A maximum
strong matching in a fuzzy graph is a strong matching of maximum weight.

Definition 12.[12] Let G: (V, 0, ) be a fuzzy graph and I be a strong matching i@.
ThenM is calledperfect strong matching if M strongly matches every node Gfto
some node of;.

Definition 13. [12] Let G: (V,0, ) be a fuzzy graph. A sé € V of nodes is said to be a
strong paired dominating set if D is a strong dominating set and the induced fuzzy
subgraph< D > has a perfect strong matching. Theight of a strong paired
dominating set is defined as¥ (D) = Y ,ep K(u, v), wherep(u, v) is the minimum of the
weights of strong arcs incident an Thestrong paired domination number of a fuzzy
graphG is defined as the minimum weight of strong patlechinating sets o6 and it is
denoted byys,(G) or simply yg,.. A minimum strong paired dominating set in a fuzzy
graphG is a strong paired dominating set of minimum weigh
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Definition 14. [13, 14] Union of two fuzzy graphs: L&, : (o4, ;) andG,: (o4, 1) be
two fuzzy graphs withGj: (V1,E;) and G3: (V,, E;) with Vi, nV, =¢ and letG* =
Gy UG, = (V; UV, E; UE,) be the union of;; andG;. Then the union of two fuzzy
graphsG,; and G, is a fuzzy graplG: (o, U g5, u; U u,) defined by
o1 (uw) if ue Vi\ 1,
(Vo)) =
o,(w) ifue N\ 1
and
wm,v) if (wv) € E\ E;
(V) v) =
wwv) if W)€ E\ E
We now proceed to study various domination pararaéteunion of two fuzzy graphs.

Theorem 15. If G; and G, are two fuzzy fuzzy graphs a4 andV, respectively with
1. ¥5(G1 VU Gy) = y5(Gy) + v5(G2)
2.If G; and G, are fuzzy graphs having no isolated nodes, then
Yst(G1 U G2) = V5t (G1) + Vs (G2)

3. §i(G1 U Gz) = S;(Gy) + 5;(Gy)
4. If G; and G, are fuzzy graphs having no isolated nodes, then

Vspr (GLUGy) = Vspr(Gl) + Vspr(GZ)
Proof: Any type strong dominating sé of G; U G, is of the formD = D; U D,, where
D, is any type strong dominating set@f and D, is any type strong dominating set of
G, It follows that results 1, 2, 3 and 4 hold.

Remark 16. Since G; U G, is disconnected.(G; U G,) is not defined.

Definition 17. [13, 14] Join of two fuzzy graphs:L&;: (o4, 11) and G,: (o5, 1) be two
fuzzy graphs withGi: (Vy, E{) and G3: (V,,E,) with V; NV, = ¢ Consider the join
G"=G;+G; =(V; UV, E; UE, UE") of graphs wher&’ is the set of all arcs joining
the nodes o/, andV, where we assume thdf NV, = ¢. Then the join of two fuzzy
graphs G; and G, is a fuzzy graphG = G, + G,: (04 + 05,114 + 1) defined by
(o1 +0)(w) =(01 Vo)W, uelV UV,

(mVp)wv) if wv)€ E;U E; and
and (U1 +u2)(w,v) =

o1(w) A gy (V) if (uv)e E'
We now proceed to study various domination pararaétejoin of two fuzzy graphs.

Theorem 18. If G, andG, are two fuzzy fuzzy graphs df4 andV, respectively with
VinV, =¢.Then y,(G, + Gy) =n (WD), W({u,v}):u € Vy,v € V,}, whereD is
any minimal strong dominating set 6f or G, which is also a minimal strong
dominating set of7; + G,.

Proof: From the definition ofz; + G, it is clear that any arc of the forfm, v), where
u €V, andv €V, is a strong arc since it is an effective arc. Heaay node of/;
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strongly dominates all the nodes1gf and vice-versa. Now, léd be any minimal strong
dominating set of7; + G,. ThenD has the following 3 possibilities.

1. D = D, whereD, is a minimal strong dominating set 6f

2. D = D, whereD, is a minimal strong dominating set 6§

3. D = {u,v} whereu € V;,v € V,, {u} is not a strong dominating set 6f and{v} is
not a strong dominating set &f,. Hence

Ys(GL +Gy) =N (WD), W{u,v}):ueVy,veV,}

Theorem 19. If G; and G, are two fuzzy fuzzy graphs dif andV, respectively with
V; NV, =¢.Then

Si(G1+ G) =n {W(D)},
where D is any minimal strong independent dominating $ef00r G, which is also a
minimal strong independent dominating setf+ G,.
Proof: Since any node of; strongly dominates every node ¥f in G, + G,, any strong
independent set if; + G, is either a subset df, or a subset o¥,. Hence any minimal
strong independent dominating detof G, + G,is one of the following forms.
1. D = D, whereD, is a minimal strong independent dominating sef pf
2. D = D,, whereD, is a minimal strong independent dominating sef-of
Hence S;(G,+ G,)=A {W(D)}, where D is any minimal strong independent
dominating set of7; or G, which is also a minimal strong independent doniiigeset of
G, + G,.

Theorem 20. If G; and G, are two fuzzy fuzzy graphs a4 andV, respectively with
V; NV, =¢.Then
1. If G; and G, has no isolated nodes, then

Yse(Gr+ G2) =A {W(D),W({u,v}):u € Vy,v €V}
where D is any minimal strong total dominating set®f or G, which is also a minimal
strong total dominating set @, + G,.
2. If G; has no isolated nodes afid has an isolated node, then

Yse(G1 + G) =n {W(D),W{u,v}):u€Vy,v eV}
where D is any minimal strong total dominating set@f which is also a minimal strong
total dominating set of; + G,.
3.If G; has an isolated node agd has no isolated nodes, then

Yse(Gy + Gz) =n {W(D),W{u,v}):u€V,v eV}
where D is any minimal strong total dominating set@f which is also a minimal strong
total dominating set of; + G,.
4. If both G; and G, have isolated nodes, then

Yse(G1 +Gz) =N {W({u,v}):u € Vy,v € Vp}

Proof: Note that for any two fuzzy graptiy and G,, its join G; + G, is a fuzzy graph
having no isolated nodes and hengg(G; + G,) always exists. We have the following
cases.
CASE 1. Both G; and G, have no isolated nodes.
In this casey,;(G;) andy,(G,) exist. Any minimal strong total dominating getof
G, + G,is one of the following forms.
1. D = D;, whereD, is a minimal strong total dominating set®f.
2. D = D,, whereD, is a minimal strong total dominating set®f.
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3. D ={u, v}, whereu € V; andv € V,.

Hence y4 (G, + Gy) =An {W(D),W({u,v}):u € V,v € V,}

where D is any minimal strong total dominating set®f or G, which is also a minimal

strong total dominating set @, + G,.

CASE II: G, has no isolated nodes afig has an isolated node.

In this casey . (G,) does not exist. Hence any strong total dominageigf G, + G, has

nonempty intersection witk;. Now, let D be any minimal strong total dominating set of

G, + G,. ThenD is one of the following forms:

1. D = D,, whereD, is a minimal strong total dominating set®f.

2. D = {u, v}, whereu € V; andv € V,.

Hence y (G, + G,) =N {(W(D),W{w,v}):u € Vy,v € V,}

where D is any minimal strong total dominating set®f which is also a minimal strong

total dominating set of; + G,.

CASE 111: G, has an isolated node aiGd has no isolated nodes.

Proof is similar to that of CASE II.

CASE IV: Both G; and G, have isolated nodes.

In this case botly,;(G{) andy,:(G,) do not exist. Hence any strong total dominatirtg se

of Gy + G, has nonempty intersection with bdth andV,, so that any minimal strong

total dominating set off, + G, is of the form{u, v}, whereu € V;,v € V,. Hence
Yse(Gr+ G2) =A {W({{w,v}):ueVy,vel,}

Theorem 21. If G; and G, are two fuzzy fuzzy graphs dif andV, respectively with
V; NV, =¢.Then
1. If G; andG, has no isolated nodes, then

Yspr (G1 + G2) =A  {W (D), W({u,v}):u € V1,v € Vp}
where D is any minimal strong paired dominating set®&f or G, which is also a
minimal strong paired dominating set&f + G..
2. If G, has no isolated nodes afid has an isolated node, then

Yspr(G1 + G2) =N {W(D),W{u,v}):u € V;,v €V,}
where D is any minimal strong paired dominating set@f which is also a minimal
strong paired dominating set 6f + G,.
3.If G, has anisolated node aGd has no isolated nodes, then

Yopr (G1 + G2) =A  {W (D), W({u,v}):u € V},v € V5}
where D is any minimal strong paired dominating setGf which is also a minimal
strong paired dominating set 6f + G,.
4. If both G; and G, have isolated nodes, then

Yspr (G1 + G2) =A {W{w,v}):u € Vy,v €V}

Proof: Note that for any two fuzzy graplg and G,, its join G, + G, is a fuzzy graph
having no isolated nodes and hengg. (G, + G,) always exists. The proof of 1, 2, 3 and
4 of Theorem 21 is similar to that of Theorem 20.

Theorem 22. If G; and G, are two fuzzy fuzzy graphs a4 andV, respectively with

1. If both G; and G, are connected, then

155



O.T.Manjusha

Ysc(G1+ G2) =N {W (D), W({u,v}):u € Vy,v € Vp}
where D is any minimal strong connected dominating set;pfor G, which is also a
minimal strong connected dominating setdf+ G,.
2. If G, is connected and, is not connected, then

Ysc(G1 + G3) =A  {W (D), W({u,v}):u € Vy,v € Vp}
where D is any minimal strong connected dominating sef pfwhich is also a minimal
strong connected dominating set®f + G,.
3.If G, is not connected an@, is connected, then

YSC(Gl + GZ) =A {W(D),W({u, v}):u € Vllv € VZ}
where D is any minimal strong connected dominating sefofwhich is also a minimal
strong connetced dominating set®f+ G.
4. If both G; and G, are disconnected, then

Vsc(Gr + G2) =A {(W({u,v}):u € Vy,v € Vp}

Proof: Note that for any two fuzzy graph® and G,, the fuzzy graphG, + G, is
connected and henge.(G; + G,) always exists. The proof of 1, 2, 3 and 4 of Tkeor
22 is similar to that of Theorem 20.

Definition 23. [13, 14] Cartesian product of two fuzzy graphs: Get(oq, ;) and
G: (04, 1) be two fuzzy graphs witla: (Vy, E;) and G3: (V,, E,) with V; NV, = ¢.
Consider the Cartesian produ@t” =Gy x G, = (V,E) where V=V, xV, and
E={((wup), (W vy)):u €V, (upv2) € 33U {((ug, w), (v, w)):, (ug,v4) €
E;,w € 1,}. Then the Cartesian product of two fuzzy graghsand G, is a fuzzy graph
G = G, X Gy: (01 X 04,4y X uy) defined by
(01 X 02)(Ug,u) = (01(U) A 02)(Uz), V(ug,uy) €V

and (ug X pz2)((w,uz), (W, v2)) = oy (W A pp(up, v2) Yu € Vi, (up,v2) € E;

(Ug X ) ((ug, w), (v, w)) = o,(W) A py(Uyq,v1) YW € V5, (ug,v1) € Ey

Definition 24. [13, 14] Composition of two fuzzy graphs: Lét: (o4, 1,) and
G,: (02, 1) be two fuzzy graphs witk]: (Vi, E;) andG3: (V,, E;) with V; NV, = ¢.
Consider the compositionG* = Gy oG, = (V,E) where V=V, xV, and E =
{((wu2), (W vy))iu €Vy, (up,v2) € 23U {((ug, w), (v1,wW)):, (ug,v1) € Ey,w €
V,3U  {((uq,up), (v1,12)): (ug,v1) € E1, up # v,}. Then the composition of two fuzzy
graphsG, and G, is a fuzzy graptG = G; o G,: (g1 © 03, U1 °© Up) defined by
(010 02) (U, uz) = (01(U) A 02)(Uz), V(ug, up) €V

and (g © ) (W uz), (W, v2)) = o1 (W A pa(Up, V) Yu € Vy, (Up, v2) € E;

(g ° u2)((ug, w), (W, w)) = oW A g (ug, v1) Yw €V, (ug, 1) € Ey
1(5M1 °Eliz)((u1:u2): (v, v2)) = 0a(U) A 02(V2) Ay (ug,v1)  V((Ug, uz), (V1,v2)) €
whereE* = {((u' uZ)' (u, UZ)): ue€ V1, (uZI UZ) € EZ} U {((ul,w), (Ul,W)): wE
V2, (uy,v1) € Eq}

Proposition 25. Let G;: (04, 114) andG,: (0, 1) be two fuzzy graphs witls]: (Vq, E;)
and G3: (V,, E;) with V; NV, = ¢. Then

CONNg,_ ., ((ug,uz), (vq,v2)) <
N {CONNGl(ul, Vl)' CONNG2 (uZ,Vz)}, Vul, Vi € Vll Uz, Vy (S VZ
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Proof: By definition of connectivity of fuzzy graphs[14]

CONNg, o, ((u1,uz), (v1,v3)) = sup{(py © u2) (W, u2), (V1,v2)): k =
1,2,3 }
Sincesup(f o g) <A {supf,supg} the result follows.

Theorem 26. Let D; andD, be strong dominating sets of the fuzzy graghs(o;, 1)
and G,: (o4, |1,) respectively. The,; X D, is a strong dominating set 6f o G,.
Proof: We have to prove that for every afe, v) € (V; x V,) — (D, X D,) there exists an
arc (u',v") such that((u, v), (u’,v") is a strong arc. Lefu,v) € (V; X V,) — (D; X
D,). Thenu &€ D; orv & D,
CASE 1. u ¢ D, andv € D,.
Since D, is a strong dominating set 6f there exists a node; € D; which strongly
dominatesu. That is, (u,u;) is a strong arc. HENnGONN;, (u, uq) = pq (U, Uy)
Now, (uy,v) € D; X D, and
(U1 o 12) (W, v), (Ug,v)) = 02 (V) A 1 (u,uq)
=0,(vV) A CONNg, (u,uy)

= CONNg,(v,v;) A CONNg, (u,uq)Vv; €V,

2 CONNg, o6,((u,v), (uy, v))
Hence ((u,v), (uq4,v)) is a strong arc. Hencéu,,v) strongly dominatequ,v) in
Gy 0 Gjy.
CASEIl: ue D; andv & D,.
SinceD, is a strong dominating set 6% there exists a node, € D, which strongly
dominatesv. That is, (v, v,) is a strong arc. Hena€ON N, (v, v;) = U (v, v;)
Now, (u,v,) € D; X D, and

(U1 o) (W, v), (W, v2)) = or(W A pp(V,v2)
=01 (W) A CONNg,(v,v;)
= CONNg, (w,u;) A CONNg, (v, v,)Vu; € V4
= CONNg, o, (W, v), (, v2))
Hence ((u,v), (u,v,)) is a strong arc. Hencéu,v,) strongly dominatequ,v) in
Gy 0 Gjy.
CASEIIll: u¢ D; andv ¢ D,.
SinceD, and D, are strong dominating sets 6f and G, respectively, there exist nodes
u, € D; and v, € D, such thatu, strongly dominatesu in G; and v, strongly
dominatesv in G,.
Then CONNg, (w,uq) = py(w, uy) and CONNg, (v, v;) = pp (v, v2)
Now (uq,v,) € D; X D, and
(1 o ) (W, v), (Ug, v2)) = 02 (V) A 02 (V) A (U, uq)
= Uy (v, v2) 2A CONNg, (u,uy)

= CONNg,(v,v;) A CONNg, (u,uq)

= CONNg, o, ((w,v), (ug,v7))
Hence ((u, v), (uq,v3)) is a strong arc. Henc@uq,v,) strongly dominategu, v) in
Gy 0 Gjy.
HenceD,; x D, is a strong dominating set 6f o G,.
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4. Conclusion

In this paper, the concept of domination is intmehl on various operations on fuzzy
graphs such as union,join, composition and cariepiamduct using strong arcs. The
different types of strong domination parametersiddbn and join of two fuzzy graphs is
obtained.It is obtained the strong domination $eaatesian product of two fuzzy graphs.

Acknowledgement. | am very grateful to the reviewer for the comnsemind the
suggestions towards improving this article.
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