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Abstract

In this paper, the Complement of Interval Valued Intuitionistic Fuzzy Graph (CIVIFG) is introduced and a few properties are
analyzed. Several characteristics of self-complement, self weak complement and self co-weak complement of interval-valued

intuitionistic fuzzy graphs are also investigated.
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1. Origin of the Study

Zadeh [1] introduced the concept of uncertainty in 1965,
which was described by a fuzzy set. Now-a-days the
theory of fuzzy sets turned out to be a significant con-
cept of investigation in different areas including Logic,
Topology, Algebra, Analysis etc.

Rosenfeid [2] introduced fuzzy graphs and obtained
several theoretical concepts. Sunitha and Vijayakumar [3]
studied the properties of complementary fuzzy graphs.
The interval-valued fuzzy set is an expansion of fuzzy set,
in which the degrees of association are the intervals of
members. Atanassov [4] initiated intuitionistic fuzzy set
which is represented by association and non-association
values.

Muhammad, Akram, and Wieslaw A. Dudek [5]
defined the interval-valued fuzzy graphs and a few
operations on them. Talebi, A. A., and H. Rashmanlou
[6] studied the properties of isomorphism and CIVFG.
A. Mohamed Ismayil and Mohamed Ali [10] studied
the strong interval-valued intuitionistic fuzzy graphs.
Section 2 includes basic definitions related to the study.
Section 3 introduces the description of CIVIFGs. The
features of self-complement, self weak and co-weak com-
plement of CIVIFG are analyzed. Section 4 concludes
the paper.

*Author for correspondence

2. Basic Definitions

Definition 2.1 [1]
The boundaries of fuzzy sets are not accurate in the
membership function which is defined by 0 < p, (x) < 1.

Definition 2.2 [2]

A fuzzy graph G = (V, E) is a set of functions V: X — [0,1]
and E: X x X — [0,1] such that p (x, y) < p (x) A p (y) for
all x and y in V. A represents the minimum.

Definition 2.3 [5]

Let D[0,1] be the closed sub intervals of [0,1] and Let
M = [M,, M ] which belongs to [0,1]. M,and M, denote
the upper limits and lower limits of M.

Deﬁniiion 2.4 [7]
If G = G then the fuzzy graph is said to be self-complement.
That is, there exists a isomorphism f: G — G.

Definition 2.5 [5]

An IVFG s a pair of functions G = (4, B) of G*= (V, E) such
thatt A=[M,,M, | &B=[M,, M, ]denote the IVFSs on
V and the fuzzy relation on E respectively, where M, , M, :

AL
V—D[0, 1] &M,,, M, : VXV — D[0,1] such that
M, (x)<M, (x)VxeV
M, (xy) < (M, (x) AM,, (y))

M, (xy)< (M, (x) AM, (y)) VxyeE
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Example 2.1[5]

G = (A, B) be a fuzzy graph such that V = {a, b, ¢}, E = {ab,
bc, ca}, where A and B are the IVES of V and relation of
E €V x V respectively.

a b

[0.1,0.3]

[0.2,0.4]

L

Figure 1. Interval-valued Fuzzy Graph.

Definition 2.6 [10]
An IFG G = (A, B) satisfies the following conditions:

1. M,:V—[0, 1] and N,:V—[0,1] denote the member-
ship and non-membership degrees of y € V' such that,
0<SM,(») +N(»<1VyeV

2. MV x V—[0.1] and NV x V—[0,1] are defined by,
M (xy) < (M, (x) AM,(y)) and
N, (xy) 2 max(N,(x), N,(y))

such that 0 <M (xy) + Ny(xy) <1 Vaxye E.

Definition 2.7 [10]
An IVIFG of a graph G = (A, B) holds the following
conditions:

1. The functions M, :V—[0.1], M, :V—[0.1] and
N,,:V—=[0,1]N, :V—[0,1]aredenotes the membership
and non membership degrees of such that 0 <M, (x) +
N,(x)<1forallxe V.

2. The functions M, : V' x V>[0,1],
M, :VX V3[0,1], N, :V X V5[0,1] and
N, Vx V-[0,1] are denoted by,
My, ((xy) < (M, (%) A M,,(y))
M, ((xy) < (M, (x) A M, (y))
N, ((xy) 2 max(N,,(x), N, (y))
N, ((xy) 2 max(N,(x), N, (y))

such that 0 <M, (xy) + N, (xy)<1 Vxye E.
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3. Complement of IVIFG

Definition 3.1
The CIVIFG G = (4, B) is an IVIFG with G = (4, B) where

A=A=[M,,M,]& B=[M,, N,]is defined by,

My, (xy) = (MAL (x) AM,, (J’)) —Mp; (xy)
Mpy (xy) = (MAU (x) AM,y ()’)) — My ((xy)

N_BL(xJ’)zmax(NAL (x)’NAL ()’))_NBL((x)’)

N_B[I(xy)zmax(NAL (x), N,u ()’))_NBU(("}’)
such that 0 < M (xy) + N,(xy) <1 Vaxye E.

Definition 3.2

Let G, and G, be the IVIFG of G = (A, B). The
homomorphism of G, and G, is defined by a map such
that f:V, — V, holds the following:

a. My, (x)SMAZL (f(x))

b My, ()< My, (f(x), f(9))
My (xy) < My, (£ (%), £9))
Ny (x9)2 Ny, (f(x), F)
Ny (29)< My (f(x), f(3)

for every x e V,xyeE,.

Definition 3.3

Let G, and G, be the IVIFG8 of G = (A, B). The weak
isomorphism of G, and G, is defined by a map such that
f:V, = V, holds the following:

a. fis homomorphism.

b. M, (Z):MAZL (f( )
M,y (Z) =M,y (f(z))
a(£(2)

z)
ar(2)= z
2U(f(z))‘v’zeVl.

N =N
NAIU(Z)ZN
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Definition 3.4

Let G, and G, be the IVIFG of G = (A, B). The co - weak
isomorphism of G, and G, is defined by a map such that
f:V, — V, holds the following:

a. fis homomorphism.
b, My, (xy)=Mg, (f(x). £(»))
My (x7)= My, (f(x), £(7))
Ny ()= Ny, (f(x). £ ()

)

Npy (xy) =My (f(x)’ f(y

)

forallx e V, xyeE,.

Definition 3.5

G, =(A,B) &G, = (A, B) be the IVIFG of G = (V, E).
An isomorphism of and is a mapping such that f:V > V,
holds the following:

a M, (x)=M,,(f(x))

forallxeV, xyeE,.

3.1 Self-complement IVIFGs

Definition 3.1.1

An IVIFG G = (A, B) is said to be a self-complement
then. G=G i.e., there exist a bijective homomorphism
f:G, -G suchthat forallx, ye V.

i M, (x1)=M_AL(f(x1 ))
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My, (£ (1) £ ()
Mgy (%J’l)zm(f(xl)’f(,"l))
Ny (x1y1)=N_BL(f(x1)’f(J’1))

Ny (xlyl):N_BU(f(xl)’f(yl))
forallx,y eV,xy €E.

ii. My, (xlyl)z

Theorem 3.1.2
The self-complement IVIFG G = (V, E) satisfies the
following conditions:

ZMBL xy
ZMBU xy

ZNBL xy
ZNBU xy

Proof
If G be a self-complement of IVIFG, then (3.1.1) exists for
allx eV, xyeE.

From Definition 3.1, the complement of IVIFGs can be
written as,

Z(MAL X) A M, ()

Z(MAU x) A M,y (y)
Zmax(NAL (), N 4 ()

Zmax(N v(x), N, (y)) foreveryx#y

My, (xy)= (MAL(x) A MAL(y)) — Mp; (xy)

My (59)= (M () A My () = My, (xp)
Ny, (x9) = max (N, (x), N, () = Ny, (x9)
Ny (x9) = max (N, (x), Ny, () = Ny (x9)
That is,
D My () + Y My (xy) = (M, (x) A My, (7))

D My (xp)+ 3 My (x9)= (M, () A My (7))
D Ny () + Y Ny (xp) = max(N,,; (x), N ()
N Ny (xp)+ D Ny () = max(N ., (x), N 5 (1))

From these equations, theorem 3.1.2 holds.
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3.2 Self Weak Complement of IVIFGs

Definition 3.2.1

An IVIEG is self weak complement, then G is a weak
isomorphism with its complement G . That is, there exists
a mapping which is bijective homomorphism f:G— G
such that

i M, (x)=M, (f(x)
M,y (%)= My (F()
Ny (%)= Ny, (f)
N, (%)=N,y (f(x)
i, My, ()< My, (). f(3))

My, (x9)< Mgy (f(3), F)
Ny (%9)2 Ny, (£(2), £9)
Ny (29)2 Ny (F3), £(9)
for every x € Vand xye E.

Example 3.2.1

Let V=1{h, i, j} and E =
= (V, E). The self weak complement IVIFG G =

where

{hi, ij} are the components of
(A, B),

<[0.3,0.5],10.2,0.4]>

<[0.1,0.2],[0.15,0.25]>
(. i > ( h ) <[0.2,0.4],[0.3,0.5]>

<[0.15,0.25],[0.1,0.25]

<[0.3,0.5],[0.2,0.5]>

Figure 2.  Self weak complement IVIFG.

Theorem 3.2.2

Let G be a self weak complement IVIFG then for every
X#Y,

ZMBL xy
Z Mg, (xy) <

2<MAL () A My, ()

3 (M (5) A My (7))
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ZNBL xy
ZNBU xy

zmax(N 10, Ny ()
Zmax(NAU(x) N,y ()

Proof
If G is a self weak complement IVIFG, then Definition
3.2.1holdsforallx,ye V.

From Definition 3.1, the complement of IVIFGs is
defined by,

M, (xy) < (MA
My (x9) < (M (f () A My (f(3)) =
Ny, (xp) 2 max (N, (f(x), N, (f()) -

NAU(f(y))_

L) A M, (F()) = My, (F ), f(2))
My (f(0, F(3)
Ny (f(0), f()

NBU(xy)Zmax(NAU(f(x), Ny, (f(x), f(»)

That is,

D My (xy) + > My (xy) < (M, () A My (1))

D My (x9)+ Y My (xy) < (M (0 A My (1))
D Ny () + 3 Ny (xy) 2 max(N,y (x), N,y (7))
D Ny () + Y Ny (xy) = max(N s (%), N,y (7))

From these equations, theorem 3.2.2 is proved.

Remark 3.1
The co-weak complement of an IVIFG doesn't exist.

4. Conclusion

This paper introduces the complement of interval-valued
intuitionistic fuzzy graphs (CIVIFG) and certain prop-
erties of self-complement, self-weak complement and
self co-weak complement of IVIFGs. This paper helps to
derive further results from IVIFGs and its complements.

5. References

1. Zadeh L.A,, “Fuzzy Sets”, Information and control, vol. 8(3),
p- 338-353, 1965.

2. Rosenfeid A., “Fuzzy Graphs’, Fuzzy Sets and Their
Applications to Cognitive and Decision Processes:
Proceedings of the US-Japan Seminar on Fuzzy Sets and
Their Applications, University of California, Berkeley,
California, 1974 July 1-4, p. 77.

ScieXplore: International Journal of Research in Science



P. Kousalya and S. Pachiyammal

Sunitha M.S., and Vijayakumar A., “Complement of a fuzzy
graph’, Indian Journal of Pure and Applied Mathematics, vol.
33(9), p. 1451-1464, 2002.

Atanassov K.T., “Intuitionistic fuzzy sets”, Fuzzy sets and
Systems, Vol. 20(1), p. 87-96, 1986.

Muhammad A., and Dudek W.A., “Interval-valued fuzzy
graphs”, Computers and Mathematics with Applications, vol.
61(2), p. 289-299, 2011.

Talebi A.A., and Rashmanlou H., “Isomorphism on
interval-valued fuzzy graphs”, Annals of Fuzzy Mathematics
and Informatics, vol. 6(1), p. 47-58, 2013.

Vol 2(1) | January-June 2015 |

10.

. Gani AN., and Malarvizhi J., “Isomorphism on fuzzy

graphs”, International Journal of Computational and
Mathematical Sciences, vol. 2(4), p. 200-206, 2008.

. Kumari N.N.M., Venugopalam D., and Kumar M.V., “On

complement of graph and fuzzy graph’, International
Journal of Mathematical Archive, vol. 4(7), p. 14-18,
2013.

. Narayan K.R.S., and Sunitha M.S., Some Remarks on

Complement of Fuzzy Graphs. vol. 4, p. 75-77, 2013.
Ismayil A.M., and Ali M., On Strong Interval-valued
Intuitionistic Fuzzy Graph. vol. 4, p. 161-168, 2014.

ScieXplore: International Journal of Research in Science | 5 -



