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arc. Moreover, some standard theorems on strong support domination and anti- strong support
domination in fuzzy graph g(o, 1) are proved with example. Finally, results on independent
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1. Introduction

In 1965, L.A Zadeh introduced the concept of fuzzy subset of a set as a way for representing
uncertainity [23]. Zadeh’s ideas stirred the interest of researchers worldwide. Monderson, J.N.,
Premchand, S.N. discussed fuzzy graph theory fuzzy hypergraph [8]. Fuzzy graph is the
generalization of the ordinary graph. The formal mathematical definition of domination was given by
Ore.O in 1962 [14]. In 1975, A. Rosenfeld introduced the notion of fuzzy graph and several
analogues of theoretic concepts such as path, cycle and connectedness[18]. A.Somasundaram and S.
Somasundaram discussed the domination in fuzzy graph using effective arc [22]. A.Nagoorgani and
V.T. Chandrasekarn discussed the strong arc in fuzzy graph [12,13]. Bhutani, K.R., and A.Rosenfeld
have introduced the concept of Storng arcs in fuzzy graph [2,3].Theory of independent domination
was formalized by Berge and Ore in 1962 [1,14], the independent domination number and notation
i(G) were introduced by Cockayane and Hedetniemi [4,5]. Several works on fuzzy graph are C.Y.
Ponnappan, and V.Senthilkumar [15,16,17,19,20,21]. Before discuss the study of independent strong
Support of the Fuzzy graphs, we are placed few preliminary.
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A set is independent( or stable) if no two vertices in it are adjacent and the independence number
of G, denoted by B(G), is the maximum size of an independent set in G. Independent domination
sets have been studied extensively in the literature. A dominating set of a graph G is a set S of
vertices of G such that every vertex not in S is adjacent to vertices in S. The domination number of G
is denoted by y(6), is the minimum size of a dominating set. An independent dominating set of G is
a set that is both dominating and independent in G. The independent domination number of G is
denoted by i(G) , is the minimum size of an independent dominating set. The dominating set of G of
size y(G) is called a y- set, while an independent domination set of size i(G) is called i — set.

2. Preliminaries

Definition 2.1. Fuzzy graph G(o, u) is pair of function V — [0,1]and u: V XV - [0,1] ,
where for all u, v in V ,we have u(u, v) < a(u) A a(v).

Definition 2.2 The fuzzy graph H(z, p) is called a fuzzy subgraph of G(o, ) if T(u) < o(w)
foralluinVand p(u,v) < u(u,v) forall ,,vinV.

Definition 2.3 A fuzzy subgraph H(z, p) is said to be a spanning sub graph of G(a, u) if
T(u) = o(u) forall uin V. In this case the two graphs have the same fuzzy node set, they differ only
in the arc weights.

Definition 2.4 Let G(o, ) be a fuzzy graph and 7 be fuzzy subset of o, that is, 7(u) <
o(u) for all u in V. Then the fuzzy subgrpah of G(o, 1) induced by 7 is the maximal fuzzy subgraph of
G(o, p) that has fuzzy node set t. Evidently, this is just the fuzzy graph H(t, p) where p(u,v) =
t(u) AT(w) Au(u,v) foralluvinV.

Definition 2.5 The underlying crisp graph of a fuzzy graph G(o, 1) is denoted by G* =
(o*,u"),whereg* ={u € Vliow)>0}andu" ={(w,v) eV XV | u(u,v) >0}

Definition 2.6 A fuzzy graph G(o, ) is a strong fuzzy graph if u(u,v) = (u,v) forallu,v €
w* and is a complete fuzzy graph if u(u, v) > 0 for all u, v in ¢*. Two nodes u and v are said to be
neighbors if u(u, v) > 0.

Definition 2.7 A fuzzy graph G = (o, p) is said to be Bipartite if the node set V can be
Partitioned into two non empty sets V1 and V2 such that u(v1,v2) = 0 if vi,vo € V; or vi,v2eVo.
Further if u(vy,v,) > 0 for all vieV1 and v2eV, then G is called complete bipartite graph and it is
denoted by K, 5, Where 1 & o2 are respectively the restriction of ¢ to V1 &Vo.

Definition 2.8 The complement of a fuzzy graph G(o, u) is a subgraph G = (&, j1)
where & = o and jg(u,v) = o(u) Aa(v) — u(u,v) forallu, v in V. A fuzzy graph is self
complementary if G = G .

Definition 2.9 The order p and size q of a fuzzy graph G(o, ) is defined as
p=2Yuevo() and q= Z(u,v)EEﬂ(u' v).
Definition 2.10 The degree of the vertex u is defined as the sum of weight of arc incident at

u, and is denoted by d(u).

Definition 2.11 A Path p of a fuzzy graph G(a, ) is a sequence of distinct nodes vi, vo,
V3,...Vn such that p(v;_q,v;) > Owhere 1 <i <n.Apathiscalled acycle if uy =u,andn >3
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Definition 2.12 Let u,v be two nodes in G(a, ). If they are connected by means of a path p
then strength of that path is AL, u(u;_q1,v;) .

Definition 2.13 Two nodes that are joined by a path are said to be connected. The relation
connected is reflexive, symmetric and transitive. If u and v are connected by means of length k, then

wk(u, v) = sup{u(u, v;) A (v, v3) . Au(vg_1,v¢) | U, vy, V5, ...vinsuch path p }

Definition 2.14 A Strongest path joining any two nodes u,v is a path corresponding to
maximum strength between u and v. The strength of the strongest path is denoted by u® (u, v).

p® (u,v) = sup{u®(u,v) |k=1,2,3...}

Example 2.15
u(0.8) 04 v(0.5) y(1)

0.6 0.3 0.4
w(0.7) x(0.5) 2(0.5
Fig (i)(a) (b)

In this fuzzy graph, fig(i)(a), u = w, v, x is a w-x path of length 2 and strength is 0.3.
Another path of w-x isw, u, v, x of length 3 and strength is 0.4.
But strength of the strongest path joining w and X is u® (w, x) = sup{0.3,0.4} = 0.4

Definition 2.16 Let G(a, w) be fuzzy graph. Let X, y be two distinct nodes and G’ be the
fuzzy subgraph obtained by deleting the arc(x,y) thatis G'(o ,u") where ¢'(x,y) = 0andu’ =
u for all other pairs. Then (x, y) is said to be fuzzy bridge in G if u'*(u, v) <
u®(u,v) forsomeu,vinV.

Definition 2.17 A node is a fuzzy cut node of G(a, 1) if removal of it reduces the strength of
the connectedness between some other pair of nodes. That is, w is a fuzzy cut node of G(a, ) iff
there exist u,v such that w is on every strongest path fromutov .

Definition 2.18 An arc (u, v) of the fuzzy graph G(a, u) is called an effective edge if
u(u,v) = a(u) A o(v) and effective edge neighborhood of ue Vis N, (u) = {v €
V:edge(u,v) is ef fective}. N.[u] = N,(u) U {u} is the closed neighborhood of u.
The minimum cardinality of effective neighborhood 6,(G) = min{|N,(u)| u € V(G)}.
Maximum cardinality of effective neighborhood A, (G) = max{|N, (w)| u € V(G)}.

Definition 2.19 An arc (u,v) of the fuzzy graph G(o, ) is called a strong arc if u(u,v) =
u® (u, v) else arc(u,v) is called non strong.
Strong neighborhood of u € V' is Ng(u) = {v € V:arc(u, v) is strong} .
N[u] = Ns(u) U {u} is the closed neighborhood of u.

Definition 2.20 (Independent number) A subset S of the vertex set V(G) in a graph is said to
be independent if no two vertices in S are adjacent. The maximum cardinality of the independent set
of a graph is called the independence number and is denoted by B,(G) or B(G).

Definition 2.21 ( Support independent number) A subset S of V(G) is called support

independent if for any u,v € S, either u and v are not adjacent and supp(u) # supp(v). The maximum
cardinality of such set of a graph G is called support independent and is denoted by S, _pp-
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3. Main Result

Definition 3.1 An arc (u,v) of the fuzzy graph G(o, i) is called a strong arc if u(u,v) =
u® (u, v) else arc(u,v) is called non strong.
Strong neighborhood of u € V' is Ng(u) = {v € V:arc(u, v) is strong} .
N[u] = Ns(u) U {u} is the closed neighborhood of u.

Definition 3. 2 The strong degree of a vertex u of a fuzzy graph is defined as the sum of
strong neighborhood of u, and is denoted by Strong Deg(u).

Definition 3.3 The support of a vertex u of a graph is defined as the sum of degree of
neighborhood of u, and is denoted by supp(u).
In other words, ~ Supp (U) = Xyen(w) degree of v

Definition 3.4 The strong support of a vertex is the sum of strong degree of strong
neighborhood. It is denoted by Strong Supp(u).
In other words, ~ Strong Supp (U) = Xyen, ) Strong degree of v

Definition 3.5 The (Open) Strong support neighborhood of u € V is Ngg,,p,,, (u) = {v €
V:arc(u,v) is strong and strong supp(u)= strong supp (v)}.
Nsgupp (U] = Nggypp (w) U {u} is the (Closed) strong support neighborhood of u.

Definition 3.6 ( Strong support set and Anti-strong support set) A vertex u is strong support
if Strong Supp (u) = Strong Supp (V) where v € Nggyp,p (u) . A subset S of V is called strong support
set if for every vertex u in S is strong support.

A vertex u is Anti-Strong support if Strong Supp (u) <Strong Supp (v), where v €
Ngsupp(u). A subset S of V is called Anti-strong support set if for every vertex u in S is Anti- strong
support.

Independent strong support domination number and
Anti - strong support domination number in fuzzy graph

Definition 3.7 (Independent a strong support set )
A strong support set D is said to be independent if no two vertices of D are adjacent in G by strong
arc. Similarly independent anti —strong support set can be defined.

Definition 3. 8 (Independent strong support dominating set)
An Independent strong support set D of V is said to be an independent strong support dominating set
of G(a, 1) if D is strong support dominating set and independent set.
(It is same to the definition of strong support dominating set and differ only by strong independence

property.)

It is asymmetric domination, since if u strong support dominate v, then v need not strong support
dominates u, in other word v is a anti -strong support dominates u in G
A independent strong support dominating set D is called a minimal independent strong support
dominating set if no proper subset of D is a independent strong support dominating set.
The minimum strong support fuzzy cardinality taken over all minimal independent strong support
dominating sets of a fuzzy graph G is called the independent Strong support domination number and is
denoted by i — yssupp (G) and the corresponding dominating set is called minimum independent strong
support dominating set (Or i—yssy,ppSet ). The number of elements in the i- Y, -set is denoted by
I’][ i— Vssupp (G)]

Here , Strong support domination number,

I- Vssupp (G) =Min{ ¥:{ strong support of u+o(u) }, where ue D }
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Where D is the i- YgeppSet
Similarly, Independent Anti - strong support domination number i- y,_ s, (G) can be defined.
That is, it is same as above and only differ by consideration of anti strong support set.

Example 3.9. Let FP, be a fuzzy paths with n vertices.
Forn =4, (2) 0.3 (3)05 (3)0.2 (2)0.4
[ o ® °
Uuq Uy Uz Uy

Independentset S= {u; ,uz }and { u, ,u,}

Independent Strong set S= {u; ,uz } and{ u, ,u,}

Independent Strong supportset S= {u; ,us; } and {u, ,u,}

Independent Anti -strong supportset S= {u; ,uy }.

Independent strong support dominatingsetS= {u; ,us; } and {u, ,u,}
Independent Anti- strong support dominating set S= {u; , uy }.

Minimal Independent strong support dominating set S1 = {u; ,uz } and So={u, ,u, }
From Si= {uy ,u3 },i — Vssupp(G) = (2+0.3) + (3 +0.2) = (2+3) +(0.3+0.2) =5.5
FromS={u, ,us }, i — VYssupp(G) = (2+0.5) + (3+0.4) = (2+3) +(0.3+0.2) = 5.7
Therefore S1 = {u; ,uz }is iI- ysgyppSet and
Independent strong support dominating number i — ¥gs,,(G) =5.5.

Further n[i — Yssupp(G)] =2

Here S;={u;, , uy }is noti- ysq,ppset, since its sum of fuzzy cardinality is greater than other.
Note : From the above example we note that all independent strong support dominating set is not i-
yssuppset .

Example 3.10 Let FC,, be a fuzzy Cycle with n vertices
Forn =3, 4, ( Assume that the entire arcs of FC,, are strong arc)

0.6 u4(4) 05 u, (4)0.8
u,(4)0.5
0.2 05
0.5 uz(4) Z0. u, (HT.7
u,(4) 0.3¢ 0.3 u; ¢t) 0.4
Figure(i) Figure(ii)

From Figure (i)
Independentset S= {u; } or{u,}or{us}
Independent Strong set S= {u; } or{u,}or{us}
Independent Strong supportset S={u; } or{u,}or{us}
Independent Anti -strong support set S= {uy } or{u,}or{us}
Independent Strong support dominating set S={u; } and { u,}and { us}
Sum fuzzy cardinality of { u,} is lesser than { u; } and { u3}.
Therefore { u,} is i- ysqppSet and other are not.
Its domination number i_, s, (G) = 4+0.3 =4.3 and also N[i — Ysgupp (G)] =1
From Figure (ii)
Independent set S = {uy, us} or{ u, us}
Independent strong set S= {uq, us} and{ u, us}
Independent Strong support set S = { uy, uy} and { u, uz}
Independent Anti strong —supportset S= {uy, us} and { u, us}
Now, { uy us} is i- yseppSet and other are not.
Independent strong support domination number i — Ygeyp,, (G) =(4+0.8)+(4+0.5) = 9.3 and

n[i — Vssupp (G)] =2
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Example 3.11 (Assume that FC,, has a non- strong arc)

Forn=3,4 u4(2)0.3 0.5u4(2) Jp! .6
0.2 05
0.5u3(3) e
0.4 u,(2) : 5 u; (2)
Figure(i) Figure(ii)

From Figure (i)
There is no adjacency between u; and u; , since arc (u; , uz) is a non-strong arc
Independent set S= {u;, us}
Independent strong set S= {u,, us}
Independent Strong supportset S = {u; , uz}
Independent Anti strong —support set S = {u; , uz}
I- Yssuppset ={uy,uz}and
[ = Yssupp(G) = (2+0.3)+(2+0.5) = (2+2)+(0.3+0.5) = 4.8
and also N[i — ¥ssupp (G)] =2
From figure(ii)
Independent set S= {uy, up} or{u, us} or{uy, us}
Independent Strong set S= {uy, uy} or{u, us} or {uy, uys}
Independent Strong support set S = { uy, uy} or{ u, uz}
Independent Anti- strong support set S = { uy, uy} or{ uy usjor {uy, uys}
Independent Strong support dominating set S = { uq, u,} or{ u, uz}
Here, i — ¥Yssupp (G) =(2+3)+(0.5+0.6) = 6.1 and
{uy us} is ai- yssuppset, where as {uq, uy} is N0t i- YsgyppSet.

Note. From the above three example, we noticed that all minimal independent strong support set need
not be i- ¥ssypp Set. Independence will be used to minimize strong support domination number.

Theorem 3.12 Every simple graph G has an independent strong support dominating set.

Proof. Choose an independent set U such that w (U) = Y. .cy{strong supp(x) + 1}! is maximum.
Clearly U is a strong support dominating set of G. (Suppose that if ye V-U and y is not adjacent to any
point of U then U-{y} in independent and w (U U {y}) = w (y) +{ strong supp(y) +1} > w(U), a
contradiction). Suppose U is not a strong support dominating set of G, then there exist is a vertex ve
V(G) -U such that strong supp(u)= strong supp(v) for all u € Ns(v)n U. Suppose U*= U- (Ns(V)N
U)u {v}, is independent .
w(U" = w(U) +{ strong supp(v) +1} — w(N,(v)n U))

> w(U) +{ strong supp(v) +1}! — deg(v)( strong supp(v))!)
= w(U) + {strong supp(v) '}( strong supp(v)+1- deg(v))

> w(U) , is a contradiction. (Since strong supp(v) +1 > deg(v) and strong
supp(v)= 1 for any ve G - U)
Therefore U is an independent strong support dominating set.

Remark. Let G be a fuzzy graph with finite number of vertices n.

[ — Ya-ssupp (G) < Vssupp (G) <i- Vssupp (G)
Where
Yssupp (G) 1S strong support domination number

[ — Yssupp (@) is independent strong support domination number
[ — Ya—ssupp (@) is independent anti -strong support domination number
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In graph theory, a claw —free graph is a graph that does not have a claw as an induced sub graph. A
claw is another name of complete bipartite graph FK; 3 (That is star graph with three edges, three
leaves and one central vertex.)

A claw -free graph is graph in which no induced sub graph is a claw.

Any subset of four vertices has other than only three edges connecting them in this pattern.
Equivalently, a claw free graph is a graph in which the neighborhood of any vertex is the
complement of a triangle —free graph.

Claw free graph were initially studied as a generalization of line graphs , and gained additional
motivation through three key discoveries about them. The fact that all claw free graph connected
graphs of even order have perfect matching, the discovery of polynomial time algorithms for finding
maximum independent set in claw- free graphs.

Theorem 3.13 If a fuzzy graph G does not contain FK; 3is claw -free as an induced fuzzy sub
graph then Vssupp @)= i- Vssupp ).

That is, Strong support domination number (yss,, (G) ) is approximately equal to
Independent strong support domination number (i — Yssyupp (G))

Proof. Let D be a strong support dominating set of fuzzy graph G and let |D| = n[yssp (G)] =K.

If D is independent then N[i — Yssupp (G)] < D] = n[Vssupp(G)].

But n[yssupp (G)] < n[i' Vssupp (G)]’ Therefore Vssupp (G) =i- Vssupp (G)

Suppose < D > has strong arc(edges). Let S be a set all vertices in D which are not isolates in D. Let
X be a vertex of S such that Strong supp(x) = max { strong supp(v) : ve S }.

Let xy be a strong edges in < D >, then strong supp(y)< strong supp(x). Note that all vertices in D
with strong support greater than strong supp (x) are isolates in < D >.

Let N ={ ueV-D: uis a strong support dominate only by ye D }.Since D is minimum strong support
dominating set and since y is not an isolate of < D >, it follows that N+ @. Note that no vertex in N is
adjacent to any vertex z € D with strong supp(z)= strong supp(y). Let u and v be two vertices in N
.Since G is FKj 3is claw free { uv,vx,ux}n E(G) # @. Also since strong supp(x) = strong supp(y) and
u,v N, it follows that ux and vx are not strong arc (edges) in G. Hence uv €E(G). This proves that
any two vertices in NU y are adjacent. Let u, € N such that strong supp(u,) = max { strong supp(u):
u € N}. Consider the sset D' is equal to (D-{y}) U u, . Clearly all vertices in N —={u,} are strong
support dominates by u, € D’ .Further vertices in V-D —{u, } are strong support dominated by
vertices ( D-{y}uU u, in D'. Alsoy is strong support dominated by x inD’.

This proves that D’ is a strong support dominating set with |D’| = k. If there are more vertices in D’
are adjacent to x’, they are replaced one by one with vertices not adjacent to x until a minimum strong
support dominating set D, is obtained such that x is isolated in < D >. If D, is independent , we are
through. Otherwise the process is repeated and ultimately a minimum strong support dominating set
D,(1 <7 <k — 1) isobtained , which is independent .Therefore, i — ¥s5upp(G) =< ¥Yssupp(G) . But

[ — Vssupp (G) = Vssupp (G) Hence Yssupp (G) =i- Yssupp (G) :

Note. Vsoupp(G) = 1 — Vssupp (G) DECOMES Y511 (G) = 1 — Vssupp (G) if entire arc of fuzzy G is
strong arc .

Theorem 3.14 For any Fuzzy line graph FL(G) , Vssupp (FL(G)) = i — Yssupp (FL(G))

Proof. Follows from the fact that any line graph is FK; sis claw free.
Hence by above theorem, Vss,pp (FL(G)) = § — Vssupp (FL(G))

Definition 3.15 Let G be a simple fuzzy graph. Then fuzzy graph G is i — ysgppperfect
setif i — Yssupp(H) = ¥ssupp (H) for every induced subgraph H of G.

Remark. Any FK; sis claw free is i — ysq,pp perfect
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Definition 3.16 A graph G is said to be domination perfect if y (H) = i(H) for every induced
subgraph H of G.

Theorem 3.17 Any i — Yssupp Perfect fuzzy graph is domination perfect.

Proof. Let G be an i — ygsupp perfect fuzzy graph. Suppose G is not domination perfect. Then there
exists an induced sub graph H of G such that y (H) < i(H). Choose a minimum dominating set D of
H such that the induced sub graph of D in H has minimum number of edges. Since y (H) < i(H) , the
induced subgraph of D in H has at least one edge . Let e = uv an edge in the induced subgraph of D in
H.Let A={ae V(H)— D:N(a)nD ={u}}andB={be V(H) — D : N(b) n D = {v}}. Since D is
a minimum dominating set of H, u and v are not isolates in the induced subgraph of DinH, Aand B
are not empty. The induced subgraph of A in H is not complete. For , otherwise ( D- {u})- {a} isa
minimum dominating set of H with fever edges than D contradicting the choice of D. Therefore, there
are two non empty adjacent vertices a, ,a, in A. Similar argument shows that there are two non
adjacent vertices b, , b, in B. The subgraph induced in G by the points u, v, a, ,a,, b;,b, has

[ = Yssupp (G) = 3 and Yssy,p (G) = 2.which is contradiction to the fact that G is i — Ygsyp, (G) perfect.
Hence the proof follows.

Note. This theorem is only true if every arc in G is strong arc, otherwise there is small variation
occurring in the i — s, perfect set. That is, if non strong existence in fuzzy graph the value of
[ — Yssupp Will be varied

4. Result on independent Strong support (Anti -strong support) Domination on various fuzzy
graph

Independent strong support domination number
[ — Yssupp (G) =Min{ Y{ strong support of u+o(u)}, ue D}
Where D =i — Ysq,p (G)Set is the minimum independent strong support dominating set
[ = Ya-ssupp (@) =Min{ Y { strong support of u+a(u) }, u€ D}
Where D = i — ¥, _ssupp (G)Set is the minimum independent anti -strong support dominating set

Result 4.1 Let FP, be fuzzy path with n vertices.
Number of elements in the minimum independent strong support dominating set

N — Vssupp (FP)] = E] +1 wheren>5
Independent Strong support domination number
i- Vssupp(FPn) =n+ n[yssupp(FPn)] + ZkED G(k)
=n+[5] + 1+ Zkep o(k) . when n > 5
Where D is the minimum independent strong support dominating set.

Result 4.2 LetFC,, be fuzzy cycle with n vertices and assume that all arcs of FC,, are strong arc.
(i) n[i — Vssupp (FC3)] =land i — Vssupp (FC3) =4+ ZkeD G(k)
(i) Nli~Vosupp(FC)1= [5|  whenn>4 and
i_yssupp (FCn) < 4times of n[i — Vssupp (FCn)] + ZkED U(k)
=4[5+ Skepo(k)  when n >4
Where D is the minimum independent strong support dominating set

If at least one non- strong arc exist in FC,, then the following result is true.
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(') n[i — Vssupp (FC3)] =land i— Vssupp (FC3) =2+ ZkED U(k)
(ii) n[i — Vssupp (FC4)] =2and i- Vssupp (FC4) =5 +ZkeD U(k) and
(i) nli = Yosupp FCI = [5] + 1 when n> 4

i— yssupp(FCn) =n+ [g] +1+ ZkED U(k)
=n+ n[i — Yssupp (FCn)] + ZkED G(k) ' when n > 4
Where D is the minimum independent strong support dominating set

Result 4.3 Let FK,, be fuzzy complete with n vertices .
Case (a)
If no non-strong arc exist ,then
(') n[i — Vssupp (FKn)] =1
(ii) i ~Vssupp (FKn) = (n - 1)2 + ZkED G(k)
Case(b)
If non -strong arc exist, then
('”) n[i - Vssupp(FK3)] =land i- yssupp(FK3) =2+ ZkED U(k)
(iV) n[i — Vssupp (FC4)] =2and { — Yssupp (FK4) =5 +ZkED U(k) and
(V) 1< n[i — ¥ssupp (FKp)] < E] + 1, when n> 4

Vi) n+[5]+ 1+ Teep o (k) < i~Yosupp(FKn) < (n—1)% + Eyepo(k) , when n > 4

Result 4.4 Let FK, ,, be fuzzy star with n +1 vertices .
(1) nfi — Vssupp (FKl,n)] =1 and
(ii) i- Vssupp (FKl,n) =n+ ZkED G(k)

Note that the above results are verified by the reference [16,17,19, 20, 21]

Result 4.5 Let FKim be a fuzzy complete bipartite graph , where m, n are positive integer.
Then

n[i = Vssupp (FKm,n)] =min { m, n},
where m, n are positive integer such that 2<m < n.

Independent strong support domination number can approximately identified that as given below in
the two cases.

Case i
No non strong in the fuzzy complete graph.
(a) i- Vssupp (FKm,n) = m(mZ) + ZuED o(u) ifm=n
(b) 1= Yssupp (FKppn) =m(mx n) =%, cpo(u) ifm#n and m<n
Case ii
Maximum number non -strong appear in the fuzzy complete graph
(C) i- Vssupp (FKm,n) = (Zm'l) +m(m'1) + ZuED o(u) ifm=n
(d) I - VYssupp ( FKimn) = (M+0-1) +m(m-1) + ¥ cpo(u) ifm=n and m<n

Lower and upper bounds of i - Yseyupp ( FKm )
() (2m-1) +m(m-1) + Yyeip 0 (W) < i(FKpy )< M(M?) + Tyeipo(w)  m=n

(d) (m+n-1) +m(m-1) + Yyeip o(w) < I(FKppn) < m(MXN) =Yy eip o(u)
if m#n and m<n.

722



Acknowledgement

Authors would like to thank referees for their helpful comments

References

[1] Berge. C., theory of Graphs and its applications, Methuen, London,1962

[2] Bhutani, K.R., and Rosenfeld, A., Storng arcs in fuzzy graph, Information sciences,
152(2003),319-322

[3] Bhutani, K.R.,and Mordeson, J., and Rosenfeld, A., On degrees of end node and cut node in
fuzzy graphs, Iranian Journal of Fuzzy systems, 1(1) (2004), 57-64

[4] Cockayane.E.J,Hedetniemi, Independence graphs ,Congr.Number.X 1974 471-491.

[5] Cockayane.E.J,Hedetniemi, towards the theory of domination in fuzzy graphs, Networks
7(1977) 247-261.

[6] Harary, E., 1969. Graph Theory. Addison Wesley, Reading, MA. McAlester, M.L.N., 1988.
Fuzzy intersection graphs. Comp. Math. Appl. 15 _10., 871-886.

[71 Harinarayan C.V.R, Ponnappan, C.Y., V.Swaminathan.,Just excellance and very excellance in
a graphs with respect to strong domination, Tamkang journal of mathematics,Volume 38(1),167-
175,summer 2007.

[8] Monderson, J.N., Premchand, S.N., fuzzy graphs and fuzzy hypergraphs, physica —verlag.

[91 Mathumangal pal, Intersection graphs: An intersection, Anals of Pure and Applied Mathematics
,vol.4, No.1, 2013,43-91.

[10] Mathumangal pal and Hossein Rashmanlou, Irregular interval —valued Fuzzy graph, Anals of
Pure and Applied Mathematics, vol.3, No.1, 2013,56-66.

[11] Methew,S., and M.S. sunitha, Types of arcs in fuzzy graph, Information sciences, 179(2009),
1760-1768.

[12] Nagoorgani, A ., Chandrasekaran, V.T , First look at Fuzzy Graph Theory.

[13] Nagoorgani, A ., Chandrasekaran, V.T,2006. Domination in fuzzy graph, Adv. In fuzzy set &
systems ,Allahabad, India ,Volume 1(1), page 17-26.

[14] Ore, O., Theory of Graphs. Amer. Math. Soc. Collog. Publ. 38,(1962) 206-212.

[15] Ponnappan, C.Y., Surilinathan, P., Basheer Ahamed, S., 2015. Edge domination in fuzzy
graph, New approach,International journal of IT, Engg. applied sciences research vol 4,no 1.

[16] Ponnappan, C.Y., Senthilkumar.V., Case study of non strong arc in Cartesian product fuzzy
graphs, Annls of Pure and Applied Mathematics,(2018)

[17] Ponnappan, C.Y., Senthilkumar.V., Domination in Cartesian product fuzzy graphs by strong
arc, Bulletin of pure and applied mathematics,Vol(2)-2018, 321-336.

[18] Rosenfeld, A., 1975. Fuzzy graphs. In: Zadeh, L.A., Fu, K.S., Shimura, M. _Eds.., Fuzzy Sets
and Their Applications. Academic Press, New York.

[19] Senthilkumar.V, Ponnappan. C.Y.,and Selvam .A., A note on Domination in fuzzy graph using
arc , Journal of Science and Computation, Vol. 5(6) (2018) page.No.84

[20] Senthilkumar.V, Ponnappan. C.Y.,Introduction to strong support domination of fuzzy graph by
strong arc. Chinese annals of mathematics(communicated on 24 july ,2019)

[21] Senthilkumar.V, Ponnappan. C.Y., Note on strong support vertex covering of

fuzzy graph g(e, u) by using strong arc( communicated )

[22] Somasundaram, A., somasundaram, S., 1998. Domination in fuzzy graph-1, pattern recognition
letter,19 (9), 787-791.

[23] Zadeh, L.A, Fuzzy set, Information and control,8(1965),338-353.

723



	Definition 2.1. Fuzzy graph G(𝜎,𝜇) is pair of function 𝑉→,0,1. and 𝜇:𝑉×𝑉→,0,1.  ,                where for all 𝑢,𝑣 𝑖𝑛 𝑉 ,we have 𝜇,𝑢,𝑣.≤𝜎,𝑢.∧𝜎,𝑣..
	Definition 2.2 The fuzzy graph 𝐻,𝜏,𝜌. is called a fuzzy subgraph of G(𝜎,𝜇) if 𝜏,𝑢.≤𝜎,𝑢. for all u in V and 𝜌,𝑢,𝑣.≤𝜇,𝑢,𝑣. for all 𝑢,𝑣 𝑖𝑛 𝑉.
	Definition 2.3 A fuzzy subgraph 𝐻,𝜏,𝜌. is said to be a spanning sub graph of G(𝜎,𝜇) if 𝜏,𝑢.=𝜎(𝑢)  for all u in V. In this case the two graphs have the same fuzzy node set,  they differ only in the arc weights.
	Definition 2.4 Let G(𝜎,𝜇) be a fuzzy graph and 𝜏 be fuzzy subset of  𝜎, that is, 𝜏,𝑢.≤𝜎,𝑢. for all 𝑢 in 𝑉. Then the fuzzy subgrpah of G(𝜎,𝜇) induced by 𝜏 is the maximal fuzzy subgraph of G(𝜎,𝜇) that has fuzzy node set 𝜏. Evidently, thi...
	Definition 2.5 The underlying crisp graph of a fuzzy graph G(𝜎,𝜇) is denoted by ,𝐺-∗ .=(,𝜎-∗.,,𝜇-∗.), where ,𝜎-∗.=,𝑢 ∈ 𝑉-𝜎,𝑢.>0. and ,𝜇-∗.=,,𝑢,𝑣.∈𝑉×𝑉 -𝜇,𝑢,𝑣.>0..
	Definition 2.6 A fuzzy graph G(𝜎,𝜇) is a strong fuzzy graph if 𝜇,𝑢,𝑣.=(𝑢,𝑣) for all 𝑢, 𝑣∈,𝜇-∗. and  is a complete fuzzy graph if 𝜇,𝑢,𝑣.>0 for all 𝑢,𝑣 𝑖𝑛, 𝜎-∗.. Two nodes u and v are said to be neighbors if 𝜇,𝑢,𝑣.>0.
	Definition 2.7 A fuzzy graph G = ((, () is said to be Bipartite if the node set V can be Partitioned into two non empty sets V1 and V2 such that (,v1,v2.=0 if v1,v2 𝜖 ,𝑉-1. or v1,v2𝜖V2. Further if (,,v-1.,,v-2..>0 for all v1𝜖V1 and v2𝜖V2 then G i...
	Definition 2.8 The complement of a fuzzy graph G(𝜎,𝜇) is a subgraph ,𝐺.=,,𝜎.,,𝜇..
	where  ,𝜎.=𝜎  and  ,𝜇.,𝑢,𝑣.=𝜎,𝑢.∧𝜎,𝑣.−𝜇,𝑢,𝑣. for all 𝑢,𝑣 𝑖𝑛 𝑉. A fuzzy graph is self complementary if 𝐺=,𝐺. .
	Definition 2.9 The order p and size q of a fuzzy graph G(𝜎,𝜇) is defined as
	𝑝=,𝑢∈𝑉-𝜎,𝑢.. and    𝑞=,(𝑢,𝑣)∈𝐸-𝜇(𝑢,𝑣)..
	Definition 2.10 The degree of the vertex u is defined as the sum of weight of arc incident at u, and is denoted by d(u).
	Definition 2.11 A Path 𝜌 of a fuzzy graph G(𝜎,𝜇) is a sequence of distinct nodes v1, v2, v3,…vn such that 𝜇,,𝑣-𝑖−1.,,𝑣-𝑖..>0 where 1≤𝑖≤𝑛 . A path is called a cycle if ,𝑢-0.=,𝑢-𝑛. and 𝑛≥3
	Definition 2.12 Let u,v be two nodes in G(𝜎,𝜇). If they are connected by means of a path 𝜌 then strength of that path is  ,𝑖=𝑖-𝑛-𝜇(,𝑢-𝑖−1., ,𝑣-𝑖.). .
	Definition 2.13 Two nodes that are joined by a path are said to be connected. The relation connected is reflexive, symmetric and transitive. If u and v are connected by means of length k, then ,𝜇-𝑘.,𝑢,𝑣.=sup⁡{𝜇,𝑢,,𝑣-1..∧𝜇,,𝑣-1.,,𝑣-2..…∧𝜇,,...
	Definition 2.14 A Strongest path joining any two nodes u,v is a path corresponding to maximum strength between u and v. The strength of the strongest path is denoted by ,𝜇-∞.(𝑢,𝑣).
	,𝜇-∞.,𝑢,𝑣.=sup⁡{,𝜇-𝑘.(𝑢,𝑣)∣ k = 1,2,3…
	Example 2.15
	u(0.8)      0.4              v(o.5)                            y(1)
	0.6               0 .3                0.5                                  0.4
	w(0.7)                  x(0.5)                                        z(0.5)
	Fig ( i )(a)                                             (b)
	In this fuzzy graph, fig(i)(a), u = w, v, x is a w-x path of  length 2 and strength is 0.3.
	Another path of w-x   is w, u, v, x of  length 3  and strength is 0.4.
	But strength of the strongest path joining w and x is ,𝜇-∞.,𝑤,𝑥.=,sup-,0.3,0.4..=0.4
	Definition 2.16 Let G(𝜎,  𝜇) be fuzzy graph. Let x, y be two distinct nodes and ,𝐺-′. be the fuzzy subgraph obtained by deleting the arc(x,y) that is ,𝐺-′.(𝜎 ,,𝜇-′.)  where ,𝜇-′.,𝑥,𝑦.=0 and ,𝜇-′.=𝜇   for all other pairs. Then (x, y) is said...
	Definition 2.17 A node is a fuzzy cut node of G(𝜎,𝜇) if removal of it reduces the strength of the connectedness between some other pair of nodes. That  is, w is a fuzzy cut node of G(𝜎,𝜇) iff there exist u,v such that w is on every strongest path ...
	Definition 2.18  An arc (u, v) of the fuzzy graph G(𝜎,𝜇) is called an effective edge if 𝜇,𝑢,𝑣.=𝜎(𝑢)∧𝜎(𝑣) and effective edge neighborhood of u ∈𝑉 is ,𝑁-𝑒.,𝑢.={𝑣∈𝑉:𝑒𝑑𝑔𝑒,𝑢,𝑣. 𝑖𝑠 𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒}.  ,𝑁-𝑒.,𝑢.=,𝑁-𝑒.,𝑢.∪{𝑢} is...
	The minimum cardinality of  effective neighborhood ,𝛿-𝑒.,𝐺.=,min-,,,𝑁-𝑒.,𝑢.. 𝑢∈𝑉,𝐺....
	Maximum cardinality of effective neighborhood ,∆-𝑒.,𝐺.=max⁡{,,𝑁-𝑒 .,𝑢.. 𝑢∈𝑉,𝐺.}.
	Definition 2.19 An arc (u,v) of the fuzzy graph G(𝜎,𝜇) is called a strong arc if 𝜇(𝑢,𝑣),=𝜇-∞.,𝑢,𝑣. else arc(u,v) is called non strong.
	Strong neighborhood of u ∈𝑉 is ,𝑁-𝑠.,𝑢.={𝑣∈𝑉:𝑎𝑟𝑐,𝑢,𝑣. is strong} .
	,𝑁-𝑠.,𝑢.=,𝑁-𝑠.,𝑢.∪{𝑢} is the closed neighborhood of u.
	Definition 2.20 (Independent number) A subset S of the vertex set V(G) in  a graph is said to be independent if no two vertices in S  are adjacent. The maximum cardinality of the independent set of a graph is called the independence number and is deno...
	Definition 2.21 ( Support independent number)  A subset S of  V(G) is called support independent if for any u,v ∈ S, either u and v are not adjacent and  supp(u) ≠ supp(v). The maximum cardinality of such set of a graph G is called support independent...
	Definition 3.1 An arc (u,v) of the fuzzy graph G(𝜎,𝜇) is called a strong arc if 𝜇(𝑢,𝑣),=𝜇-∞.,𝑢,𝑣. else arc(u,v) is called non strong.
	Strong neighborhood of u ∈𝑉 is ,𝑁-𝑠.,𝑢.={𝑣∈𝑉:𝑎𝑟𝑐,𝑢,𝑣. is strong} .
	,𝑁-𝑠.,𝑢.=,𝑁-𝑠.,𝑢.∪{𝑢} is the closed neighborhood of u.
	Definition 3. 2  The strong degree of a vertex u of a fuzzy graph is defined as the sum of strong neighborhood of u, and is denoted by Strong Deg(u).
	Definition 3.3  The support of a vertex u of a graph is defined as the sum of degree of neighborhood of u, and is denoted by supp(u).
	In other words,     Supp (u) = ,𝑣∈𝑁(𝑢)-𝑑𝑒𝑔𝑟𝑒𝑒 𝑜𝑓 𝑣.
	Definition 3.4  The strong support of a vertex is the sum of strong degree of strong neighborhood. It is denoted by Strong Supp(u).
	In other words,    Strong Supp (u) = ,𝑣∈,𝑁-𝑠.,𝑢.-𝑆𝑡𝑟𝑜𝑛𝑔 𝑑𝑒𝑔𝑟𝑒𝑒 𝑜𝑓 𝑣.
	Definition 3.5  The (Open) Strong support neighborhood of u ∈𝑉 is ,𝑁-𝑠𝑠𝑢𝑝𝑝.,𝑢.={𝑣∈𝑉:𝑎𝑟𝑐,𝑢,𝑣. is strong and strong supp(u)≥ strong supp (v)}.
	,𝑁-𝑠𝑠𝑢𝑝𝑝.,𝑢.=,𝑁-𝑠𝑠𝑢𝑝𝑝.,𝑢.∪{𝑢} is the (Closed) strong support neighborhood of u.
	Definition 3.6  ( Strong support set and Anti-strong support set) A vertex u is strong support if Strong Supp (u) ≥ Strong Supp (v)  where  𝑣∈,𝑁-𝑠𝑠𝑢𝑝𝑝.,𝑢. . A subset S of V is called strong support set if for every vertex u in S is strong supp...
	A vertex u is Anti-Strong support if Strong Supp (u) ≤Strong Supp (v), where 𝑣∈,𝑁-𝑠𝑠𝑢𝑝𝑝.,𝑢.. A subset S of  V is called Anti-strong support  set if for every vertex u in S is Anti- strong support.
	Independent strong support domination number and
	Anti - strong support domination number in fuzzy graph
	Definition 3.7  (Independent a strong support set )
	A strong support set D is said to be independent if no two vertices of D are adjacent in G by strong arc. Similarly independent anti –strong support set can be defined.
	Definition 3. 8 (Independent strong support dominating set)
	An Independent strong support set D of V is said to be an independent strong support dominating set of G(𝜎,𝜇) if  D is strong support dominating set and independent set.
	(It is same to the definition of strong support dominating set and differ only by strong independence property.)
	It is asymmetric domination, since if u strong support dominate v, then v need not strong support dominates u, in other word  v is  a anti -strong support dominates u in G
	A independent strong support dominating set D is called a minimal independent strong support dominating set if no proper subset of D is a independent strong support dominating set.
	The minimum strong support fuzzy cardinality taken over all minimal independent strong support dominating sets of a fuzzy graph G is called the independent Strong support domination number and is denoted by ,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.,𝐺. and the corresponding...
	Here ,  Strong support domination number,
	i-  ,𝛾-𝑠𝑠𝑢𝑝𝑝.,𝐺. =Min{ ∑{ strong support of  u + 𝜎(𝑢) }, where  u ∈ D }
	Where D is the i- ,𝛾-𝑠𝑠𝑢𝑝𝑝.set
	Similarly, Independent Anti - strong support domination number i-  ,𝛾-𝑎−𝑠𝑠𝑢𝑝𝑝.,𝐺. can be defined.
	That is, it is same as above and only differ by consideration of anti strong support set.
	Example 3.9. Let ,𝐹𝑃-𝑛.  be a fuzzy paths with n vertices.
	For n = 4,       (2)  o.3         (3) 0.5        (3)0.2           (2)0.4
	,𝑢-1.                ,𝑢-2.               ,𝑢-3.           ,𝑢-4.
	Independent set  S =  { ,𝑢-1.  , ,𝑢-3. } and {  ,𝑢-2.  , ,𝑢-4.}
	Independent Strong set  S =  { ,𝑢-1.  , ,𝑢-3. }  and {  ,𝑢-2.  , ,𝑢-4.}
	Independent Strong support set S =  { ,𝑢-1.  , ,𝑢-3. }  and  { ,𝑢-2.  , ,𝑢-4. }
	Independent Anti -strong support set  S =  { ,𝑢-1.  , ,𝑢-4. }.
	Independent strong support dominating set S =  { ,𝑢-1.  , ,𝑢-3. }  and  { ,𝑢-2.  , ,𝑢-4. }
	Independent Anti- strong support dominating set  S =  { ,𝑢-1.  , ,𝑢-4. }.
	Minimal Independent strong support dominating set S1 =  { ,𝑢-1.  , ,𝑢-3. }  and S2= { ,𝑢-2.  , ,𝑢-4. }
	From  S1 =  { ,𝑢-1.  , ,𝑢-3. } ,,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.(𝐺) = (2 +0.3) + (3 +0.2) =  (2+3) +(0.3+0.2) = 5.5
	From S2= { ,𝑢-2.  , ,𝑢-4. } , ,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.(𝐺) = (2 +0.5) + (3 +0.4) =  (2+3) +(0.3+0.2) = 5.7
	Therefore  S1 =  { ,𝑢-1.  , ,𝑢-3. } is  i- ,𝛾-𝑠𝑠𝑢𝑝𝑝.set and
	Independent strong support dominating number ,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.(𝐺) = 5.5 .
	Further   n[,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.(𝐺)] = 2
	Here  S2= { ,𝑢-2.  , ,𝑢-4. } is not i- ,𝛾-𝑠𝑠𝑢𝑝𝑝.set , since  its sum of  fuzzy cardinality is greater than other.
	Note :   From the above example we note that all independent strong support dominating set is not  i- ,𝛾-𝑠𝑠𝑢𝑝𝑝.set .
	Example 3.10 Let ,𝐹𝐶-𝑛.  be a fuzzy Cycle with n vertices
	For n = 3 , 4, ( Assume that the entire arcs of ,𝐹𝐶-𝑛. are strong arc)
	0.6  ,𝑢-1.(4)     0.5            ,𝑢-2 .(4)0.8
	,𝑢-1.(4)0.5
	0.2                0.2                    0.5                             0.6
	0.5  ,𝑢-3.(4)      0.5         ,𝑢-4.(4)0.7
	,𝑢-2.(4) 0.3     0.3          ,𝑢-3. (4) 0.4
	Figure(i)                                          Figure(ii)
	From Figure (i)
	Independent set  S =  { ,𝑢-1. }  or{ ,𝑢-2.} or{ ,𝑢-3.}
	Independent Strong set  S =  { ,𝑢-1. }  or{ ,𝑢-2.} or{ ,𝑢-3.}
	Independent Strong support set S = { ,𝑢-1. }  or{ ,𝑢-2.} or{ ,𝑢-3.}
	Independent Anti -strong support set  S =  { ,𝑢-1. }  or{ ,𝑢-2.} or{ ,𝑢-3.}
	Independent Strong support dominating set  S = { ,𝑢-1. }  and { ,𝑢-2.} and { ,𝑢-3.}
	Sum fuzzy cardinality of  { ,𝑢-2.} is lesser than { ,𝑢-1. } and { ,𝑢-3.}.
	Therefore { ,𝑢-2.} is i- ,𝛾-𝑠𝑠𝑢𝑝𝑝.set and other are not.
	Its domination number  ,𝑖-−𝛾𝑠𝑠𝑢𝑝𝑝.(𝐺) = 4+0.3 =4.3 and also n[,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.(𝐺)] =1
	From Figure (ii)
	Independent set  S =  { ,𝑢-1., ,𝑢-4.}  or{ ,𝑢-2 , .,𝑢-3.}
	Independent strong set  S =  { ,𝑢-1., ,𝑢-4.}  and{ ,𝑢-2 , .,𝑢-3.}
	Independent Strong support set S =  { ,𝑢-1., ,𝑢-4.}  and { ,𝑢-2 , .,𝑢-3.}
	Independent Anti strong –support set  S =  { ,𝑢-1., ,𝑢-4.}  and { ,𝑢-2 , .,𝑢-3.}
	Now, { ,𝑢-2 , .,𝑢-3.} is i- ,𝛾-𝑠𝑠𝑢𝑝𝑝.set and other are not.
	Independent strong support domination number ,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.(𝐺)  =(4+0.8)+(4+0.5)  = 9.3 and  n[,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.(𝐺)] =2
	Example 3.11 (Assume that  ,𝐹𝐶-𝑛.  has a non- strong arc)
	For n =3,4               ,𝑢-1.(2)0.3                           0.5 ,𝑢-1.(2)            0.4           ,𝑢-2 .(2)0.6
	0.2                0.1                    0.5                             0.6
	0.5 ,𝑢-3.(3)      0.5         ,𝑢-4.(3)0.7
	0.4  ,𝑢-2.(2)     0.3         0.5 ,𝑢-3. (2)
	Figure(i)                                          Figure(ii)
	From Figure (i)
	There is no adjacency between ,𝑢-1. and ,𝑢-3. , since arc (,𝑢-1. , ,𝑢-3.) is  a non-strong arc
	Independent set  S =  { ,𝑢-1. , ,𝑢-3.}
	Independent  strong set  S =  { ,𝑢-1. , ,𝑢-3.}
	Independent Strong support set S =  { ,𝑢-1. , ,𝑢-3.}
	Independent Anti strong –support set S =  { ,𝑢-1. , ,𝑢-3.}
	i- ,𝛾-𝑠𝑠𝑢𝑝𝑝.set   = { ,𝑢-1. , ,𝑢-3.} and
	,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.(𝐺)  = (2+0.3)+(2+0.5) = (2+2)+(0.3+0.5) = 4.8
	and also n[,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.(𝐺)] =2
	From figure(ii)
	Independent set  S =  { ,𝑢-1., ,𝑢-2.}  or{ ,𝑢-2 , .,𝑢-3.}  or { ,𝑢-1., ,𝑢-4.}
	Independent  Strong set  S =  { ,𝑢-1., ,𝑢-2.}  or{ ,𝑢-2 , .,𝑢-3.}  or { ,𝑢-1., ,𝑢-4.}
	Independent Strong support set S = { ,𝑢-1., ,𝑢-4.}  or{ ,𝑢-2 , .,𝑢-3.}
	Independent Anti- strong support set  S =  { ,𝑢-1., ,𝑢-2.}  or{ ,𝑢-2 , .,𝑢-3.}or { ,𝑢-1., ,𝑢-4.}
	Independent Strong support dominating set S = { ,𝑢-1., ,𝑢-4.}  or{ ,𝑢-2 , .,𝑢-3.}
	Here, ,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.(𝐺)  =(2+3)+(0.5+0.6) = 6.1 and
	{,𝑢-2 , .,𝑢-3.} is a i- ,𝛾-𝑠𝑠𝑢𝑝𝑝.set, where as {,𝑢-1., ,𝑢-4.} is not i- ,𝛾-𝑠𝑠𝑢𝑝𝑝.set.
	Note. From the above three example, we noticed that all minimal independent strong support set need not be i- ,𝛾-𝑠𝑠𝑢𝑝𝑝. set. Independence will be used to minimize strong support domination number.
	Theorem 3.12  Every simple graph G has an independent strong support dominating set.
	Proof. Choose an independent set U such that 𝜔 (U) =  ,𝑥∈𝑈-{𝑠𝑡𝑟𝑜𝑛𝑔 𝑠𝑢𝑝𝑝,𝑥.+1}!. is maximum. Clearly U is a strong support dominating set of G. (Suppose that if y∈ V-U and y is not adjacent to any point of U then U-{y} in independent and ...
	𝜔(U*) =  𝜔(𝑈) +{ strong supp(v) +1}! – 𝜔(,𝑁-𝑠.(v)∩ U))
	≥ 𝜔(𝑈) +{ strong supp(v) +1}! – deg(v)( strong supp(v))!)
	= 𝜔(𝑈) + {strong supp(v) !}( strong supp(v)+1- deg(v))
	> 𝜔(𝑈) , is a contradiction. (Since strong supp(v) +1 > deg(v) and  strong supp(v)≥ 1 for any v∈ G – U)
	Therefore U is an independent strong support dominating set.
	Remark.  Let G be a fuzzy graph with finite number of vertices n.
	,𝑖−𝛾-𝑎−𝑠𝑠𝑢𝑝𝑝.(𝐺)≤  ,𝛾-𝑠𝑠𝑢𝑝𝑝.(𝐺) ≤  ,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.(𝐺)
	Where
	,𝛾-𝑠𝑠𝑢𝑝𝑝.(𝐺) is strong support domination number
	,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.(𝐺) is independent strong support domination number
	,𝑖−𝛾-𝑎−𝑠𝑠𝑢𝑝𝑝.(𝐺) is independent  anti -strong support domination number
	In graph theory, a claw –free graph is a graph that does not have a claw as an induced sub graph. A claw is another name of complete bipartite graph ,𝐹𝐾-1,3. (That is star graph with three edges, three leaves and one central vertex.)
	A claw -free graph is graph in which no induced sub graph is a claw.
	Any subset of four vertices has other than only three edges connecting them in this pattern.
	Equivalently, a claw free graph  is a graph in which the neighborhood of  any vertex is the complement of a triangle –free graph.
	Claw free graph were initially studied as a generalization of line graphs , and gained additional motivation through three key discoveries about them. The fact that all claw free graph connected graphs of even order have perfect matching, the discover...
	Theorem 3.13 If a fuzzy graph G does not contain ,𝐹𝐾-1,3.is claw -free as an induced fuzzy sub graph then  ,𝛾-𝑠𝑠𝑢𝑝𝑝.,𝐺.≅  ,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.(𝐺) .
	That is, Strong support domination number (,𝛾-𝑠𝑠𝑢𝑝𝑝.(𝐺) ) is approximately equal to Independent strong support domination number (,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.(𝐺))
	Proof. Let D be a strong support dominating set of fuzzy graph G and let ,𝐷. = n[,𝛾-𝑠𝑠𝑢𝑝𝑝.,𝐺.] = k .
	If D is independent then n,[𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.(𝐺)] ≤ ,𝐷. = n[,𝛾-𝑠𝑠𝑢𝑝𝑝.,𝐺.].
	But n[,𝛾-𝑠𝑠𝑢𝑝𝑝.,𝐺.] ≤ n[i- ,𝛾-𝑠𝑠𝑢𝑝𝑝.,𝐺.], Therefore  ,𝛾-𝑠𝑠𝑢𝑝𝑝.,𝐺.≅  ,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.,𝐺..
	Suppose <𝐷> has  strong arc(edges). Let S be a set all vertices in D which are not isolates in D. Let x be a vertex of S such that Strong supp(x) = max { strong supp(v) : v∈𝑆 }.
	Let xy be a strong edges in <𝐷> , then strong supp(y)≤ strong supp(x). Note that all vertices in D with strong support greater than strong supp (x) are isolates in <𝐷>.
	Let N = { u ∈V-D: u is a strong support dominate only by y∈𝐷 }.Since D is minimum strong support dominating set and since y is not an isolate of <𝐷>, it follows that N≠ ∅. Note that no vertex in N is adjacent to any vertex z ∈𝐷 with strong supp(z)≥...
	This proves that  ,𝐷-′. is a strong support dominating set with ,,𝐷-′.. = k. If there are more vertices in ,𝐷-′. are adjacent to ,𝑥-′., they are replaced one by one with vertices not adjacent to x until a minimum strong support dominating set ,𝐷-...
	,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.,𝐺.≥ ,𝛾-𝑠𝑠𝑢𝑝𝑝.,𝐺.. Hence ,𝛾-𝑠𝑠𝑢𝑝𝑝.,𝐺.≅  ,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.(𝐺) .
	Note.  ,𝛾-𝑠𝑠𝑢𝑝𝑝.,𝐺.≅  ,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.(𝐺)  becomes ,𝛾-𝑠𝑠𝑢𝑝𝑝.,𝐺.=  ,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.(𝐺) if entire arc of fuzzy G is strong arc .
	Theorem 3.14 For any Fuzzy line graph FL(G) , ,𝛾-𝑠𝑠𝑢𝑝𝑝.,𝐹𝐿(𝐺.)≅  ,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.(𝐹𝐿(𝐺))
	Proof. Follows from the fact that any line graph is ,𝐹𝐾-1,3.is claw free.
	Hence by above theorem, ,𝛾-𝑠𝑠𝑢𝑝𝑝.,𝐹𝐿(𝐺.)≅  ,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.(𝐹𝐿(𝐺))
	Definition 3.15 Let G be a simple fuzzy graph. Then fuzzy graph G is   ,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.𝑝𝑒𝑟𝑓𝑒𝑐𝑡 set if   ,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.(𝐻) =  ,𝛾-𝑠𝑠𝑢𝑝𝑝.(𝐻) for every induced subgraph H of G.
	Remark. Any ,𝐹𝐾-1,3.is  claw free  is  ,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝. 𝑝𝑒𝑟𝑓𝑒𝑐𝑡
	Definition 3.16 A graph G is said to be domination perfect if 𝛾 (𝐻) = i(H) for every induced  subgraph H of G.
	Theorem 3.17 Any   ,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝. 𝑝𝑒𝑟𝑓𝑒𝑐𝑡 fuzzy graph is domination perfect.
	Proof. Let G be an  ,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝. 𝑝𝑒𝑟𝑓𝑒𝑐𝑡 fuzzy graph. Suppose G is not domination perfect. Then there exists an induced sub graph H of G such that  𝛾 (𝐻) < i(H). Choose a minimum dominating set D of H such that the induced sub graph of ...
	Note. This theorem is only true if every arc in G is strong arc, otherwise there is small variation occurring in the  ,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝. perfect set. That is, if non strong existence in fuzzy graph the value of  ,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝. will be varied
	Independent strong support domination  number
	,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.,𝐺. =Min{ ∑{ strong support of  u + 𝜎(𝑢) },  u ∈ D }
	Where D = ,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.,𝐺.Set is the minimum independent strong support dominating set
	,𝑖−𝛾-𝑎−𝑠𝑠𝑢𝑝𝑝.,𝐺. =Min{ ∑{ strong support of  u + 𝜎(𝑢) },  u ∈ D}
	Where D = ,𝑖−𝛾-𝑎−𝑠𝑠𝑢𝑝𝑝.,𝐺.Set is the minimum independent anti -strong support dominating set
	Result  4.1  Let ,𝐹𝑃-𝑛. be fuzzy path with n vertices.
	Number of elements in the minimum independent strong support dominating set
	n[,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.,,𝐹𝑃-𝑛..] = ,,𝑛-3..+1  where n ≥5
	Independent Strong support domination number
	i- ,  𝛾-𝑠𝑠𝑢𝑝𝑝.,,𝐹𝑃-𝑛.. ≤  n + n[,𝛾-𝑠𝑠𝑢𝑝𝑝.,,𝐹𝑃-𝑛..] +  ,𝑘∈𝐷-𝜎(𝑘).
	= n + ,,𝑛-3..+1+ ,𝑘∈𝐷-𝜎(𝑘). , when  𝑛≥5
	Where D is the minimum independent strong support dominating set.
	Result 4.2 Let,𝐹𝐶-𝑛. be fuzzy cycle with n vertices and assume that all arcs of ,𝐹𝐶-𝑛. are strong arc.
	(i)    n[,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.,,𝐹𝐶-3..] =1 and , 𝑖− 𝛾-𝑠𝑠𝑢𝑝𝑝.,,𝐹𝐶-3.. = 4 + ,𝑘∈𝐷-𝜎(𝑘).
	(ii)   n[𝑖,−𝛾-𝑠𝑠𝑢𝑝𝑝.,,𝐹𝐶-𝑛..] =  ,,𝑛-3..        when n ≥4   and
	𝑖,−𝛾-𝑠𝑠𝑢𝑝𝑝.,,𝐹𝐶-𝑛..≤  4 times of n[,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.,,𝐹𝐶-𝑛..] +  ,𝑘∈𝐷-𝜎(𝑘).
	= 4 ,,𝑛-3..+ ,𝑘∈𝐷-𝜎(𝑘).      when  𝑛≥4
	Where D is the minimum independent strong support dominating set
	If at least one non- strong arc exist in ,𝐹𝐶-𝑛. then the following result is true.
	(i)     n[𝑖−,𝛾-𝑠𝑠𝑢𝑝𝑝.,,𝐹𝐶-3..] = 1 and ,  𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.,,𝐹𝐶-3.. = 2 + ,𝑘∈𝐷-𝜎(𝑘).
	(ii)    n[𝑖−,𝛾-𝑠𝑠𝑢𝑝𝑝.,,𝐹𝐶-4..] = 2 and ,  𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.,,𝐹𝐶-4.. = 5 +,𝑘∈𝐷-𝜎(𝑘). and
	(iii)    n[,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.,,𝐹𝐶-𝑛..] =  ,,𝑛-3..+1             when   n >4
	i−,  𝛾-𝑠𝑠𝑢𝑝𝑝.,,𝐹𝐶-𝑛..  ≤ n + ,,𝑛-3..+1 +  ,𝑘∈𝐷-𝜎(𝑘).
	=  n + n[𝑖−,𝛾-𝑠𝑠𝑢𝑝𝑝.,,𝐹𝐶-𝑛..] + ,𝑘∈𝐷-𝜎(𝑘). , when  𝑛>4
	Where D is the minimum independent strong support dominating set
	Result 4.3  Let ,𝐹𝐾-𝑛. be fuzzy complete with n vertices .
	Case (a)
	If no non-strong arc exist ,then
	(i)     n[,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.,,𝐹𝐾-𝑛..] = 1
	(ii)     i −,𝛾-𝑠𝑠𝑢𝑝𝑝.,,𝐹𝐾-𝑛..  = ,(𝑛−1)-2. + ,𝑘∈𝐷-𝜎(𝑘).
	Case(b)
	If non -strong arc exist, then
	(iii)     n[,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.,,𝐹𝐾-3..] = 1 and ,  𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.,,𝐹𝐾-3.. = 2 + ,𝑘∈𝐷-𝜎(𝑘).
	(iv)    n[𝑖−,𝛾-𝑠𝑠𝑢𝑝𝑝.,,𝐹𝐶-4..] =  2 and , 𝑖− 𝛾-𝑠𝑠𝑢𝑝𝑝.,,𝐹𝐾-4.. = 5 +,𝑘∈𝐷-𝜎(𝑘). and
	(v)      1 ≤  n,[𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.,,𝐹𝐾-𝑛..] ≤  ,,𝑛-3..+1, when  n >4
	(vi)    n + ,,𝑛-3..+1 +  ,𝑘∈𝐷-𝜎(𝑘).  ≤ 𝑖,−𝛾-𝑠𝑠𝑢𝑝𝑝.,,𝐹𝐾-𝑛..  ≤  ,(𝑛−1)-2. + ,𝑘∈𝐷-𝜎(𝑘). , when   𝑛>4
	Result 4.4 Let ,𝐹𝐾-1,𝑛. be fuzzy star with n +1  vertices .
	(i)       n[,𝑖−𝛾-𝑠𝑠𝑢𝑝𝑝.,,𝐹𝐾-1,𝑛..] = 1  and
	(ii)        i - ,𝛾-𝑠𝑠𝑢𝑝𝑝.,,𝐹𝐾-1,𝑛..  ≤ n + ,𝑘∈𝐷-𝜎(𝑘).
	Note that the above results are verified by the reference [16,17,19, 20, 21]
	Result 4.5 Let FKm,n be  a fuzzy complete bipartite graph , where m, n are positive integer.
	Then
	n[i - ,𝛾-𝑠𝑠𝑢𝑝𝑝. ( ,𝐹𝐾-𝑚,𝑛.)] = min { m, n},
	where m , n are positive integer such that    2≤𝑚≤𝑛.
	Independent strong support domination number can approximately identified that as given below in the two cases.
	Case i
	No non strong in the fuzzy complete graph.
	(a)     i - ,𝛾-𝑠𝑠𝑢𝑝𝑝. ( ,𝐹𝐾-𝑚,𝑛.) = m(,𝑚-2.) + ,𝑢∈𝐷-𝜎(𝑢).  if m = n
	(b)  i - ,𝛾-𝑠𝑠𝑢𝑝𝑝. ( ,𝐹𝐾-𝑚,𝑛.) = m(m× n) = ,𝑢∈𝐷-𝜎(𝑢). if m≠ n  and  m< n
	Case ii
	Maximum number non -strong  appear in the fuzzy complete graph
	(c) i - ,𝛾-𝑠𝑠𝑢𝑝𝑝. ( ,𝐹𝐾-𝑚,𝑛.) =  (2m-1) +m(m-1) + ,𝑢∈𝐷-𝜎(𝑢).  if m = n
	(d)  i - ,𝛾-𝑠𝑠𝑢𝑝𝑝. ( ,𝐹𝐾-𝑚,𝑛.) = (m+n-1) +m(m-1) + ,𝑢∈𝐷-𝜎(𝑢).  if m≠ n  and  m< n
	Lower and upper bounds of i - ,𝛾-𝑠𝑠𝑢𝑝𝑝. ( ,𝐹𝐾-𝑚,𝑛.)
	(e)    (2m-1) +m(m-1) + ,𝑢∈𝑖𝐷-𝜎(𝑢).≤ i( ,𝐹𝐾-𝑚,𝑛.)≤ m(,𝑚-2.) + ,𝑢∈𝑖𝐷-𝜎(𝑢). m = n
	(d)   (m+n-1) +m(m-1) + ,𝑢∈𝑖𝐷-𝜎(𝑢).  ≤  i( ,𝐹𝐾-𝑚,𝑛.) ≤ m(m× n) = ,𝑢∈𝑖𝐷-𝜎(𝑢).
	if  m≠ n  and  m< n .
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