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Abstract

In this paper, we define the notion of intuitionistic anti-fuzzy graphs and their special cases. We illustrate the
concepts regarding properties of intuitionistic anti-fuzzy graphs with some examples. Also, we introduce the
concept of complement and anti-complement of intuitionistic anti-fuzzy graphs and prove some of their properties.
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1. Introduction

The concept of fuzzy graph was introduced by Kaufmann
[3] from the fuzzy relation introduced by Zedah [21]. The
study of fuzzy graph theory started in the year 1975 after
the phenomenal work published by Rosenfeld [16]. He has
introduced another elaborated definition of fuzzy graphs and
also proved many results on the fuzzy graph as an analog
of graph theory. J. N. Mordeson and Premchand S. Nair [5]
introduced the concept of operations on fuzzy graphs, but
this concept was extended by M. S. Sunitha and A. Vijayaku-
mar [19]. Muhammad Akram [6] introduced the concept of

connected anti fuzzy graphs, self-centroid anti fuzzy graphs
constant and totally constant anti fuzzy graphs with some of
their properties together with regularity and irregularity. R.
Seethalakshmi and R. B. Gnanajothi [17] introduced the con-
cept of anti-fuzzy graph and discussed the concept of some
operations such as union and join on anti-fuzzy graphs.

Intuitionistic fuzzy sets are generalization of fuzzy sets
[21]. Atanassov [1] introduced the concept of intuitionistic
fuzzy relation, which has both membership grades and non-
membership grades. He applied his ideas into expert systems,
pattern recognition and mainly in decision making. A new
emerging study of an intuitionistic fuzzy graph (IFG) has been
addressed in [18]. The operations [15] and particular cases
of intuitionistic fuzzy graphs [14] were done by Parvathy and
Karunabigai. Whenever we discuss the intuitionistic fuzzy
structures in any algebraic theory, analogously the notion of
intuitionistic anti-fuzzy structures has been studied. However,
in the theory of intuitionistic fuzzy graphs, no theory on in-
tuitionistic anti-fuzzy structures has been introduced. This
motivated us to introduce the theory of intuitionistic anti-fuzzy
graphs [10]. R. Muthuraj, Vijesh V. V. and Sujith S. [12] ex-
plained the concept of split and strong split dominations in
intuitionistic anti-fuzzy graphs.

In this paper, we introduce the concept of complement
of intuitionistic anti-fuzzy graphs and anti-complement on
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intuitionistic anti-fuzzy graphs. We derive some theorems
and results on these two idea together with an application of
intuitionistic anti-fuzzy graph.

2. Preliminaries
Definition 2.1. An intuitionistic anti-fuzzy graph is of the
Sform G = (V,E) where

(i) V.= {vi,va,....vy} such that u; :V — [0,1] and y; :
V — [0, 1] denote the degree of membership and non-
membership of the element v; € V respectively and

0<m(vi)+n() <1 @2.1)
Sforeveryv, €V (i=1,2,...n),

(ii) ECV XV where Uy :VxV —[0,1]and 5 :V XV —
[0,1] are such that

o (vi,v;) > max { gy (vi), i (vj)} 22)
Y (vi,v;) = min {9 (vi), 7 (vj)} (2.3)
0<(vi,vj)+p(vi,v)) <1... (24)

forevery (vi,v;) €E,(i,j=1,2,...n).

Note 2.2. [f one of the inequalities (2.1) or (2.2) or (2.3) or
(2.4) is not satisfied, then the graph G is not an intuitionistic
anti-fuzzy graph.

Note 2.3. An intuitionistic anti-fuzzy graph (V,E) is denoted
by G(V,E).

Example 2.4. See Fig. 1.

v1(0.1. 0.2) (0.5.0.1) v2(03,0.2)
(0.
0.
a
= 02
b
A
v4(0.1, 0.1) (0.3,0.1) vs(0.1, 0.0)

Figure 1. Intuitionistic anti-fuzzy graph G4 (V,E)

Definition 2.5. An intuitionistic anti-fuzzy graphH 4 (V' E')
is an intuitionistic anti-fuzzy sub graph of Ga{V,E) if V' C
V,E' C Esuch that jij; < [, Y; > Vi and Wy;; < Wij, Y;; >
Yoij-

Definition 2.6. An intuitionistic anti-fuzzy sub graph Hy (V' E')

is called a spanning intuitionistic anti-fuzzy sub graph of
GA <V7E> lf

V.E'=E

Hii, ,}/]i =

(i) V! =

(”) u{l = y1i7Viaj
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v1(0.1, 0.4) (0.4, 0.6) v2(02, 0.5)
: ]
(0.
2
0.3
u
v4(0.1, 0.3)

Figure 2. Intuitionistic anti-fuzzy sub graph of G4 (V,E)

Example 2.7. Consider the intuitionistic anti-fuzzy graph G
A(V,E) given in example 2.1. The intuitionistic anti-fuzzy sub
graph Hy (V' E') is obtained in Fig. 2.

Definition 2.8. Ler G4 = (V,E) be an intuitionistic anti-fuzzy
graph. Then the vertex cardinality of V is defined by

vi=Y <1+u1 (wz)—% (w))

v;ieV
Definition 2.9. Let G4 = (V,E) be an intuitionistic anti-fuzzy
graph. Then the edge cardinality of Eis defined by

-y (Ll i)
e;€E

Definition 2.10. Let G4 = (V,E) be an intuitionistic anti-
fuzzy graph. Then the cardinality of G4 is defined by

y <1+u1 (Viz)_YI (vz-)>

vieV

(1 + o (Vivng - % (Vian))

|Gal =[IVI+[E||l =

Y

(V,‘,Vj)EE

Definition 2.11. Let G4 = (V,E) be an intuitionistic anti-
fuzzy graph. The (W,7) -degree of a vertex u is defined by
a sum of weights of the edges that are incident at u and
it is denoted by dg, (u) ie, dg,(u) = (dy(u),dy(u)), where
d,u (u) = Zv;éu Mo (u,v) and d}’(”) = Zv;ﬁu Y (u,v).

Definition 2.12. The minimum (W, Y)-degree of an intuitionis-
tic anti-fuzzy graph Ga = (V,E) is 8 (Ga) = (8,4 (Ga) , 8y (Ga)) ,
where 8, (Ga) = min{d,(v)/v €V} and

0y (Ga) =

Definition 2.13. The maximum (W,Y)-degree of an intuition-
istic anti-fuzzy graph G4 = (V,E) is

min {dy(v)/vEV}.

A(Ga) = (Au (Ga),Ay(Ga)),
where Ay (G4) = max {dy(v)/v €V} and
Ay(Gp) =max {dy(v)/V €V}
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vi(05.02) 9,01  v:(08.01)
(0.
. (0.

v3(0.3, 0.6)

(0.4.0.6)

vs(0.2. 0.6)
Figure 3. Intuitionistic anti-fuzzy graph G4 (V,E)

Example 2.14. Consider the following intuitionistic anti-
fuzzy graph. See Fig. 3.

Vertex cardinality of V is

V=Y (1+H1 vi)—n (v,»)) — 955

viev 2

Edge cardinality of E is

1 Vi, Vi) — Vi,yV;
<Z>E< PR <o

E| =

Cardinality of Gy4 is |G4| = ||V |+ |E|| = 6.45. Now, (U, 7)-
degrees of vertices v; are dg, (vi) = (2.2,0.7), dg, (v2) =
(1.7,0.2), dg, (v3) = (1.8,1.0),dg, (v4) = (1.5,1.5), dg, (vs)
= (0.4,0.6).

Thus, minimum (i, y)-degree of G4 is

8(Ga) = (84 (Ga),8y(Ga)) = (0.4,0.2).
Maximum (U, y)-degree of G, is
A(Ga) = (Au (Ga),Ay(Ga)) = (2.2, 1.5)

Definition 2.15. An edge e = (u,v) of intuitionistic anti-fuzzy
graph G4 = (V,E) is said to be an effective edge if t (u,v) =
max {1 (u), w1 (v)} and y(u,v) = min{y (u), 7 (v)}.

Definition 2.16. An intuitionistic anti-fuzzy graph Ga = (V,E)
is said to be complete if Lb;; = max {,ul;,,ulj} and Pjj =
min{yli,}/lj} ,Vvi,\/j ev.

Note 2.17. The underlying graph of a complete intuitionistic
anti-fuzzy graph is complete.

Example 2.18. The graph given below is a complete intu-
itionistic anti-fuzzy graph. See Fig. 4.

Definition 2.19. An intuitionistic anti-fuzzy graphG ,(V,E)
is said to be strong if [;; = max {.ulia.ulj} and

’J/Zij :min{%i;%j} 7V(V,’,Vj) € E.
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v1(0.5,0.2) (0.8,0.1) v2(0.8, 0.1)
0.
; 5.02) 0.
02 (0.8,0.1 :
e i
vs(0.4, 0.6) (0.4, 0.6) v3(0.3, 0.6)

Figure 4. Complete intuitionistic anti-fuzzy graphG 4(V,E)

w1(0.5, 0.2) (0.8.0.1) v2(0.8, 0.1)
- (0.
Ga 0.1
hY
Al
v (0.4, 0.6) (04, 0.6) vs(0.3, 0.6)

Figure 5. Strong intuitionistic anti-fuzzy graphG 4(V,E)

Example 2.20. The graph given below is a strong intuitionis-
tic anti-fuzzy graph. See Fig. 5.

Definition 2.21. An intuitionistic anti-fuzzy graphG 4{V,E)
is said to be a (K, K»)-regular if dg, (vi) = (K1, K2),Vv; €
Vand also Gy is said to be a regular intuitionistic anti-fuzzy
graph of (U, y)— degree (K1, K»), where K| and K are real
constants.

Example 2.22. The graph given below is a (1.3,0.6) -regular
intuitionistic anti-fuzzy graph. See Fig. 6.

v(0.1,03)  (0.7,03) v2(0.6, 0.2)
0. (.
6. 6.
03 03
Y
AY
v4(0.5, 0.3) (0.7,0.3) vs(0.4, 0.4)

Figure 6. Regular intuitionistic anti-fuzzy graph G (V,E)

3. Complement of strong intuitionistic
anti-fuzzy graph

Definition 3.1. The complement of a strong intuitionistic anti-
fuzzy graphG o = (V,E) is a strong intuitionistic anti-fuzzy
graph G4 = (V E), where

(i) V=V

(ii) m:u“andﬁzm,w: 1,2,3,...,11
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(iii)
— |0 if tij >0
Hat { max { i, t1j},  if foij =0
:max{,uu,,uu}—#2ij7f0ralli,j:1,2,...,n
-— |0 if %ij>0
7/211—{ min{y;,n;}, ifi;j=0
:min{}qi, ylj}—}/zij,foralli,j:1,2,...,n

Example 3.2. See Fig. 7. and 8 The complement of this

v2(05.0.2) (0.6.02) v (0.6.0.3)

(06,03)
v (0.3,0.1)

vi(0.1,05)
4.0 02.02)

vs(0.4. 0.6) 04,0 v5(0.2,0.2)

Figure 7. Strong Intuitionistic anti-fuzzy graph G A

Strong Intuitionistic anti-fuzzy graph G is given below:

¥ (0.5.02)

v (0.6, 0.3)
p

w1 (03, 0.1)

5. 0.2)
(03,01) v4 (0.1, 0.3)

03,0.1)
(0.6.0.2)
J
vg (0.4, 0.6) v (0.2, 0.2)
Figure 8. Complement Strong Intuitionistic anti-fuzzy graph

Gy

Theorem 3.3. The edge set of the complement of a complete
intuitionistic anti-fuzzy graphG 4 = (V,E) is empty. That is, if
Gy = (V,E) is a complete intuitionistic anti-fuzzy graph and
Ga = (V,E) is its complement intuitionistic anti-fuzzy graph
then, E = @.

Proof. Let G4 = (V,E) be a completeintuitionistic anti-fuzzy
graph. Therefore,

=max {p (u), 1 (v)}

‘l.iz(u,v)
(u,v) =min{y (u),n1(v)}, forall u,v € V.
E

T2

Let G4 = (V,E) be the complement of G4. Then, iy (u) =
ti(u); 71 () = y1(u), Yu € V. Thus, forall u,v € V,
i (u,

()} — pia(u,v)
(v)} — max {p (u), iy

v) =max {p (u), th
=max {1 (u),
=0
=min{yi (), n
=min {11 (u),n
=0

(v)}

)} = r(w,v)
(v)} —min{n(u), 7

Ta(u,v)
(v)}
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So, (a2 (u,v), % (u,v)) = (0,0), Vu,veV.
This means, there doesiot exists arcs between any two
distinct vertices u and v of G4. Thus, E = ¢. O

Remark 3.4. The complement of a strong intuitionistic anti-
fuzzy graph is again a strong intuitionistic anti-fuzzy graph.

Example 3.5. See Fig. 9. and 10.

u(0.1, 0.2)

(0.1.0.2)

v(0.0, 0.8)

%(0.0, 0.6) w(04,03)
Figure 9. Strong Intuitionistic anti-fuzzy graph G4

u(0.1,02) v(0.0,0.8)
L ]

(0.4.0.3)

[
(0.0, 0.6)

Figure 10. Complement Strong Intuitionistic anti-fuzzy
graph Gy4.

w(0.4.0.3)

Here, figure 9 is a Strong Intuitionistic anti-fuzzy graph
G4 and figure 10 is its complement, which is also a strong
graph as well an intuitionistic anti-fuzzy graph.

Theorem 3.6. The complement of complement of a strong
intuitionistic anti-fuzzy graphG 4 = (V,E) is the same IAFG
Gy itself. (ieGA = GA>

Proof. Let G4 = (V,E) be a strong intuitionistic anti-fuzzy
graph. Then,

=max {1 (u), 1 (v)}
=min{y(u),y1(v)}, forall (u,v) € E.

[.12(147\1)
’)/2(1,{,\/)

Let G4 =
Fr (u)

B (u,v)
Ta(u,v)

(V,E) be the complement of G4. Then,

=i (u); Vi(w)=n), VueV
=max{u; (u), 1 (v)} — 2 (u,v)
=min{y («),n(v)} — %2(u,v), forall (u,v) € E.

hnﬂg
e o, ﬂ
t (\hﬂ

200

ot
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But in the complement G4 (V ,E)

B (u) =gy pi(u); () =7(u )*Yl(u)v vuev

H2(u,v) = max {ul(u),m(v)} o (u,
= max {f (), i (v)} — [max{#l( )y (v)} = pa(u,v)]
=max {1 (u), tt1 (v)} —max {pty (u), 1 (v) } + po (u,v)
= W (u,v)

Ya(u,v) = min {71 (u), 71 (v) } =% (u,v)
=min {7 (), 71(v)} — [min{y (), n ()} — 12 (u,v)]
=min{y (), y1(v)} —min{yi (), n(v)} + 1 (u,v)
=n(u,v)

Hence, G:A =Gy. O

Theorem 3.7. Let G4 = (V,E) be a strong intuitionistic anti-
fuzzy graph and G4 = (V ,E) be its complement strong intu-
itionistic anti-fuzzy graph. Then, the anti-union G4 UGy is
always a complete intuitionistic anti-fuzzy graph.

Proof. Let G4 = (V,E) be a strong intuitionistic anti-fuzzy
graph. Then.

=max {p1 (u), g1 (v)}
=min{y (), (v)}, forall (u,v) €E

‘U,Z(M,V)
Y(u,v)

Let G4 = (V,E) be the complement strong intuitionistic anti-
fuzzy graph. Then,

o=t Y=Y, YVi=1,23,...,n
E:max{uli, /.Llj}fuz,'j, for all ¢ JZ] 2
Y1) mln{'yl,,yl,} Yij, foralli, j=1,2,.

If (u,v) € E, then

2 (1, v) = max {41y (), 1 (v)} — g v)
= max {1 (u), i1 (v) } — max {; (u), 1 (v) }
=0 (Since, G4 is a strong intuitionistic
anti-fuzzy graph. )
F(u,v) = min {7 (u), 71 ()} — 2, )

=min{y (u),n (v)} —min{y (), n(v)}
=0 (Since, G4 is a strong intuitionistic

anti-fuzzy graph. )

Thus, for all (u,v) € E of G4 = (V,E)
(m(u’v)v’)_/z(mv)) = (070) in GfA

That is, there does not ¢ exist an arc between vertices u# and v in
complement IAFG Gy. If (u,v) ¢ E, then

R (u,v) =max {1 (u), 1 (v) } — to(u,v)
=max {f (u), 1 (v)}
Po(u,v) =min {7 (u), 71 (v)} — 12 (u,v)
=min{y (u),n(v)}
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Thus, for all (,v) ¢ E of G4 = (V,E),

=max { (u), 1 (v)}
=min{y;(«),1(v)}, forall (u,v) € E in Gy.

B (u,v)
T2 (u,v)

So, the vertices which are not incident in G4 are incident
vertices in G4 and the corresponding arcs are effective arcs.

When we find the anti-union of G4 and Gy, the vertex set
of G4 UGy, is same as V itself with the same membership and
non-membership values as they are in G4 ( or in GT;) The
edge membership and non-membership values of an arbitrary
edge (u,v) in anti-union G4 U G4 because

- U (u,v), if (u,v) € E\E
(b2 UR2) (u,v) = { l,Ti(mv), if (u,v) € E\E
B | wlu,yv), if(u,v)€E\E
(nUR) (u,v) = { Bu,v), if (u,v) €E\E

Thus, G4 UGy gives its underlying graph as a complete graph,
where G, and Gy are strong intuitionistic anti-fuzzy graphs.
Since the anti-union of two strong intuitionistic anti-fuzzy
graphs is also a strong intuitionistic antifuzzy graph, G, U G4
becomes a strong intuitionistic anti-fuzzy graph.
Hence, G4 UG, will be a complete intuitionistic anti-
fuzzy graph. O

4. Anti-complement of intuitionistic
anti-fuzzy graphs

Definition 4.1. The anti-complement of an intuitionistic anti-
fuzzy graphG 4 = (V,E) is a graph G4 = (V ,E) where

(i) V=V
(ii) 1, = Wi and 71 = n;,Vi=1,2,3,...,n

(iii) Po1j =1— Moij+max { i, 1 } and Yor; =1 — P +
min{y;,n;},V(vi,v;) €E.

Example 4.2. See Fig. 11. and 12.

u(03.06) (08,02  v(0.7.02)
(0.
0.
;
be 0.0
x(0.0,10)  (10,0.0) w (0.9, 0.0)

Figure 11. Intuitionistic anti-fuzzy graph G4

Proposition 4.3. The anti-complement of an intuitionistic
anti-fuzzy graph need not be an intuitionistic anti-fuzzy graph.

009 nn,,
5:

; ‘a’uv
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u(03,06) (09,10) v(0.7.02)
2. (1.
0. 0
10 i
L &
x(0.0, 1.0) (0.9, 1.0) w (0.9, 0.0)

Figure 12. Anti-complement graph (Gy)

In the above example 4.2, G4 in figure 11 is an intuitionis-
tic anti fuzzy graph, but G4 in figure 12 is not an intuitionistic
anti-fuzzy graph, since which does not satisfy the condition

0 S 253 (viavj) +y2(vivvj) S 1

Theorem 4.4. If G4 is a complete intuitionistic anti-fuzzy
graph, then its anti-complement Gy is (n — 1,n— 1)-regular.

Proof. Let G4 = (V, E) be a complete intuitionistic anti-fuzzy
graph.
o Mpij=max {1} and yoi; = min {yi;, M, },

Vi=1,2,3,...,n. But for the anti-complement 5/;,

Harj =1 — pajj+max { s, i} = 1 — toij + poij = 1,

Vi,j=1,2,3,...,n. Now,

B1=1—p;+min{p,n;j}=1-

Vi, j=1,2,3,...
plete,

Yij+Yij =1,

,n. Since the underlying graph of G4 is com-

dg, (vi) _<21 Zl) (n—1,n—1)

Thus G4 is (n— 1,n— 1) -regular. O

Theorem 4.5. 1fG, = (V,E) is an intuitionistic anti-fuzzy
graph, then the underlying graph of G4 is complete.

Proof. Let G4 = (V,E) be an intuitionistic anti-fuzzy graph
and G4 = (V,E) be the anticomplement of G4. So

V=V
(ll) .LH/I = Ml andf/ﬁ :Yli,Vi: 1,2,3,...,]1

(iii) pa1 = 1 — foij + max { g, pu; } and prj = 1 — 5+
min{y],-,ylj} v ( v,',Vj) cE.
When p;; #0, NZU >0 V(V,,Vj) €E = [.L211 >0
When g, = 0 Mo = 1+maX{#1u#1,} >0
Thus iy >0, Vi=1,2,3,.
When Voij %0,'}’2,']‘ > O,V(vi,v]-) EE = ')’/27 >0
Whenj//zij 20,’}7;1 = l+min{}/1i,}/1j} >0
Thus 5, >0, Vi=1,2,3,....n
Therefore the underlying graph of G, is complete. O

888

Theorem 4.6. Let Gy = (V,E) be an intuitionistic anti-fuzzy
graph. Then G4 = Gy

Proof. Let G4 = (V,E) be the anti-complement of intuition-
istic anti-fuzzy graph G4 = (V,E). So

G v=Vv
Gi) @ = g and 71 = e, Vi=1,2,3,....n
(i) f21 =1 — poij + max {py;, py;} and po1; = 1 — pij +
min{y;,7;},V (vi,v;) €E.

Considering the anti-complement G4 = (V,E) of G4 = (V,E).
Thus

G V=V=v

(1]) ﬁll :.a\l/l = M1 andﬁ :% :yliaVi: 172537"'7’1

(iii)
[ =1— foy, max { a1, i }
=1 = [1 = poaij - max{ i, 1 }] +max { g, pu
=1— [1 — ppij + max { g7, 1 } | +max { ;1 }
=Mjj, VY(vi,vj) €EE
P =1 — %" +min {711, 7] }
=1—[1—py;+min{y;,n;}] +min{y1,7%;}
=1—[1—pij+min{y;,n;}] +min{y;n;}
=%ij, V(V,‘,Vj) cFE
O
Definition 4.7. An intuitionistic anti-fuzzy graph G is self-
anti-complementary if G4 = Ga.

Example 4.8. See Fig. 13 and 14.

u(1.0. 0.0)

(1.0.0.0)
Figure 13. Intuitionistic anti-fuzzy graph G4

w(0.5.0.0) (1.0, 0.0)

Theorem 4.9. Let G4 = (V,E) be an intuitionistic anti-fuzzy
graph. If G is self-anti-complementary then,

1
= [ 14+ max {1, o}

Wij = 2

and

1 .
Yij =5 [1+min{y:,7,}].
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u(1.0. 0.0)

w(0.5,0.0)

(1.0, 0.0)

¥(1.0,0.0)
Figure 14. Anti-complement graph 6;

Proof. Let G4 = (V,E) be a self-anti-complementaryintuitionistic
anti-fuzzy graph. Hence G4 = G4. Therefore, (U, ) =
(11, 71) and (U2,7%) = (M2, 7). Thus

) =1 — Mp;j + max {uu,#u}
Laij =1 — poij +max { i, i
2 =1 +max{u1i,l«llj}

1
Haij =5 [1+max {1, o }]

again
1 =1—pij+min{n,v,}
Yij =1—pij+min{v;,7,}
2pij =1+min{y;,n;}

1 .
Taij =75 [14+min {7y, 71;}]
O

5. Application of intuitionistic anti-fuzzy
graph

Intuitionistic anti-fuzzy graph is applicable in many altered
situations of human life. This intuitionistic anti-fuzziness can
be functional in 2020 world disaster coronavirus disease or
Covid-19. For this, consider n persons and represent them
by n different nodes of an intuitionistic anti-fuzzy graph such
that the membership and non-membership values are lying
between 0 and 1, both inclusive. The membership value can
be defined according to the person who is having very mild
symptoms or pre-symptomatic coronavirus disease, Covid-19,
to ferocious symptoms. The immunity power of a person is
graded as the non-membership value of corresponding ver-
tex. Construct edges on the basis of physical interactions or
communications or close contact between two persons such
that the membership value is bigger or equal to the maxi-
mum of the membership values of them and in the similar
way non-membership value can vary due to close contact and
membership value. The physical communication between
persons increases the intensity of the affection of corona virus,
which leads to increase the membership value of the vertex
and due to this the immunity power of the person decreases,
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which leads to the non-membership value of the vertex. These
changes in the affection of corona virus and immunity power
can be represented by arcs between vertices of an intuitionistic
anti-fuzzy graph.

Based on these information it is possible to construct
an intuitionistic anti-fuzzy graph and illustrate the situation
thoroughly.

Consider the following intuitionistic anti-fuzzy graph (fig-
ure 15) for 5 persons who are communicating each other to
transfer the coronavirus. In this intuitionistic anti-fuzzy graph

v (05,03) (04, 06)

0.6,03)

(06,04

v (02,07 (10,0.0) ¥(09,0.1)

Figure 15. Intuitionistic anti-fuzzy graphG 4

v4(0.6.04)

Gy, v is a vertex which represent a person P; where 0.5 is the
membership value for the rate of affectedness of coronavirus
disease according to the common symptoms and 0.3 is the
non-membership value for the quantitative representation of
immunity power of his body in the current situation. Thus
in vy for the person P, u; = 0.5 and y; = 0.3. If the value
of 1 is increased, then automatically the value of ¥ will
decrease by the definition of an intuitionistic anti-fuzzy graph
according to the criteria O < p; + 7y < 1 for a vertex. The rate
of spread of this virus on communication or mutual contacts
can be represented by an edge between two vertices. The
membership values p; or U, are decided on the basis of the
intensity of common symptoms like persistent cough, contin-
uous fever of more than 102 degrees, difficulty in breathing,
persistent pain or pressure in the chest, mental confusion or
inability to arouse the patient, somnolence and poorfeeding in
children, seizures, decreased urine output, persistent or wors-
ening of initial symptoms beyond 72 hours and developing
bluish discoloration of lips or face.

Joining two vertices in this intuitionistic anti-fuzzy graph
would cause to the increase of infection and increase in death
rate due to the disease. It is possible to isolate the vertices or
human beings using different mode of quarantine techniques
for a large number of humans by taking the domination of
intuitionistic anti-fuzzy graphs.Here it is easy to break the
multiple connected domination followed by connected strong
domination using the theory of split and strong split domi-
nations in intuitionistic anti-fuzzy graphs [12]. For that it
is necessary to identify the strong arcs and the strong dom-
ination set. Isolation of vertices in an isolated intuitionistic
anti-fuzzy graph prevent the increase in membership value of
edges or prevent to transfer virus from vertex to vertex and
hence which results the decrease the rate of spread of the virus
from the society.

Consider an example to represent this situation by using
intuitionistic anti-fuzzy graphs:

Here c is a vertex in place of a person having quantitative

9
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(0.8, 0.1)

c(0.8.01) p©0.0.1.0)

Figure 16. Intuitionistic anti-fuzzy graph G4

representation of corona virus affection by common symptoms
as 0.8 and his contemporaneous immunity power as 0.1. Again
p is a vertex in place of a second person having quantitative
representation of corona virus affection by common symptoms
as 0.0 and his contemporaneous immunity power as 1.0. In
this case second person p is having no infection of corona
virus at this stage and his health condition is perfectly good,
so the immunity power is at the peak. If these peoples are in
close contact to each other, then the person p may infected by
corona virus and the rate of infection may bigger or equal to
0.8, so as the immunity power may reduce accordingly.

So intuitionistic anti-fuzzy graph has significant applica-
tion in health and medical field especially in communicable
diseases like covid-19 pandemic. It is possible to study and
analyze the infection rate of such viruses in different areas
of our society by using intuitionistic anti-fuzzy graphs and
which will be helpful to adopt proper remedial measures to
remove the disease from the surroundings.

6. Conclusion

The concept of intuitionistic anti-fuzzy graphs and their spe-
cial cases like intuitionistic anti-fuzzy sub graphs, vertex
(u,7v)-degrees and cardinality and strong intuitionistic anti-
fuzzy graphs were introduced. Complement of strong intu-
itionistic anti-fuzzy graph has been defined and develop some
results on it. Anti-complement is applied on intuitionistic anti-
fuzzy graphs and some theorems and results are found with
proof. A significant application of intuitionistic anti-fuzzy
graph on medical ground is explained in the infectious cir-
cumstances of pandemic covid-19 is described. The theory of
intuitionistic anti-fuzzy graph has more applications in effi-
ciency management, communication networks, information
technology, pattern clustering, image retrieval and so on. In
future, it is anticipated to do these perceptions on the other
extension of intuitionistic anti-fuzzy graphs.
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