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Chromatic Values of Intuitionistic Fuzzy
Directed Hypergraph Colorings

K. K. Myithili, R. Parvathi

Abstract— A hypergraph is a set V of vertices and a set E of
non-empty subsets of V, called hyperedges. Unlike graphs,
hypergraphs can perform higher-order interactions in social and
communication networks. Directed hypergraphs are much like
directed graphs. Colors are used to distinguish the classes.
Coloring a hypergraph H must assign atleast two different colors
to the vertices of every hyperedge. That is, no edge is
monochromatic. In this paper, upper and lower truncation, core
aggregate of intuitionistic fuzzy directed hypergraph (IFDHG),
conservative K-coloring of IFDHG, chromatic values of
intuitionistic fuzzy colorings, elementary center of intuitionistic
fuzzy coloring, f-chromatic value of intuitionistic fuzzy coloring,
intersecting IFDHG,  K-intersecting IFDHG, strongly
intersecting IFDHG were studied. Also it has been proved that
IFDHG H is strongly intersecting if and only if it is K-
intersecting.

Index Terms—Core aggregate of IFDHG, intuitionistic fuzzy
colorings (IFC), elementary center, f -chromatic value of IFC,
intersecting IFDHG, K-intersecting, strongly intersecting
IFDHG.

I. INTRODUCTION

Fuzzy sets (FSs) introduced by L.A.Zadeh in 1965 [12]
are generalization of crisp sets. K.T.Atanassov introduced
the concept of intuitionistic fuzzy sets (IFSs) in 1999 [1] as
an extension of FSs. These sets include not only the
membership of the set but also the non-membership of the
set along with degree of uncertainty. In order to expand the
application base, the notion of graph was generalized to that
of a hypergraph. In 1976, Berge [2] introduced the concepts
of graph and hypergraph. This paper contains a few
extensions of concepts in fuzzy hypergraphs by John N.
Mordeson and Premchand S. Nair [3]. The paper has been
organized as follows: Section 2 deals with the definitions of
fuzzy hypergraph, intuitionistic fuzzy hypergraph, IFDHG
and the notations used in this paper. In section 3 and 4, a
study is made on core aggregate of IFDHG, conservative K-
coloring of intuitionistic fuzzy directed hypergraph,
chromatic values of intuitionistic fuzzy colorings,
elementary center of intuitionistic fuzzy coloring, f -
chromatic value of intuitionistic fuzzy coloring, intersecting
IFDHG, K-intersecting IFDHG, strongly intersecting
IFDHG. Some properties of the newly proposed hypergraph
concepts are also discussed. Section 5 concludes the paper.

Revised Version Manuscript Received on February 08, 2016.

K. K. Myithili, Department of Mathematics, Vellalar College for
Women, Erode - 638 012, Tamilnadu, India.

R. Parvathi, Department of Mathematics, Vellalar College for Women,
Erode - 638 012, Tamilnadu, India.

Retrieval Number: A2797036116/2016©BEIESP

32

II. NOTATIONS AND PRELIMINARIES
The notations used in this work are listed below:

H=(V,E) - IFDHG with vertex set V and
edge set E

(1 vi) - degrees  of  membership
and non-membership of the
vertex

(,u”,v”) - degrees of membership and

non-membership of the edges
degrees of membership and
non-membership of
edges containing v;

(Mij(vi)xvij(vi)) -
the

h(H) - Height of a hypergraph H
F(H) - Fundamental sequence of H
C(H) - Coresetof H

His) - (r,s;) - level of H
IE,(v) - IF power set of V.

In this section, definitions of intuitionistic fuzzy set,
intuitionistic fuzzy graph, IFDHG are dealt with.

Definition 2.1. [1] Let a set E be fixed. An intuitionistic
fuzzy set (IFS) V in E is an object of the form V =
{(v, u;(w),v;(vy)) /v; € E}, where the function y; : E —
[0,1] and v;: E — [0,1] determine the degree of
membership and the degree of non-membership of the
element v; € E , respectively and for every v; € E |
0 < w)+ vi(v) < 1.

Definition 2.2. [1] The five Cartesian products of two IFSs
V1, V, of V over E is defined as

Vi Xy Vo = {((V1,v2) a1y, v Vv2) vy € Vi, v, € V3,
Vi Xo Vo = (v, v2) 1y + 1, — Malto, Vi V)| vy
€ Vv, € 1L},
Vi X3 Vo = {{((1,v2) e 1y, ViVe — V1 V2)| 0y
€ Vv, € 1L},
Vi X4 Vo = {{((vy,v2), min (g, 1,), max(vy, v2))| vy
€ Vy,v, € 1,3,
Vi X5 Vo = ((vy,v2), max (uq, 1), min(vy, v2)) | vy

€ Vv, € 15}

It must be noted that v; X, v; isan IFS, where s =1, 2, 3,
4,5.
Definition 2.3. [1] Let E be fixed set and V =
{(v;, u;(v),v;(vy)) /v; € E}, be an IFS. Six types of
Cartesian products of n subsets' V;, V,.....V,, of V over E are
defined as
'subsets -crisp sense

Vi Xq Vo Xq o Xq V=
{(y, vz ) Ty #i'H?ﬂ Vi)l vy
Vi,v, € V,..v, € 13},

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Exploring Innovation



Chromatic Values of Intuitionistic Fuzzy Directed Hypergraph Colorings

Vi, X3 Vi, Xg o X, Vi

n

n n
((vy,v, "'vn)'Zﬂi - Zﬂi uj
i=1 i=1

|
INg
=
=
;.é

n

(=12 Z

i#j#k##n
€ V,v, €V,,..v, €V}

i=1

Vi, X3 Vi, X3.. X3V,
n

n
v [ Tue S
i=1

i=1

n n
—ZViVj + Z ViVij

i) izjzk

— e (—1)"2 z ViViVi o Vy
i%jtk##n
n

+ (—1)"‘11_[vi) v, € V1,7,
i=1
€ Vy..v, €V}
Vi, X4 Vi, X4 oo X4V

n
= {{(v1, vy .. vn), min (g, fhy, - ), Max (vy, Vo, ... Vo)) ¥4
e v, €V,,..v, €1}
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€ Vv, €V,,..v, € 13}
Vi, X6 Vi, Xg .o X6 Vi,
noooyn
= {((vl'UZ ...Un), l_zllul ,%
€ Vv, €V,,..v, € 1},
It must be noted that v; X, v; isan IFS, wheres=1, 2, 3, 4,
5,6.
Definition 2.4. [4] An intuitionistic fuzzy graph (IFG) is of
the form G = (V,E) where (i)V = {v;,v,,...v,} such that
u: E - [0,1] and v: E — [0,1]denote the degrees of
membership and non-membership of the vertex v; € V
respectively and
0 < u(w)+vi(y) <1
for every v; € V,i=1,23..n. (ii)E S V x V where
iV xV - [0,1] and v;; : V x V - [0,1] are such
that

) v1

Wij < wi@ui e (2)
Vij < ViQ)Vj """""" (3)
and OS,Uij‘l‘VijSl """""" (4)

where p;; and v;; are the degrees of membership and non-
membership of the edge (v;,v;);the values of ;@u; and
v;@v; can be determined by one of the cartesian products
X, 5 =1,2,3,...6 for all i and j given in Definition 2.2.
Note:

Throughout this paper, it is assumed that the fifth Cartesian
product in Definition 2.3

Vi, Xs Vi, X5 . X5 Vi

= {{(vy, v . ), max (U, hy, - ), MIN(Vq, Vo, . V)| Vg
€ Vv, €V,,..v, €13}
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is used to determine the degrees of membership u;; and
non-membership v;; of the edge e;;.

Definition 2.5. [5] An intuitionistic fuzzy hypergraph
(IFHG) is an ordered pair H = (V, E) where

(i) V = {v,v,,...,v,}, is a finite set of intuitionistic
fuzzy vertices,

(ii) E = {Ey, E,,..., E,}isafamily of crisp subsets of V

il ool H(=D)" n“i'n"”k&m) Ej = {(vp, uj(v),v;(v) = uj(vy),vj(v;) = 0 and
i=1

j(vi),vj(vi) <1}j=12,..,m,

(V)Ej # ¢,j =1,2,3,..m.

Here, the hyperedges E; are crisp sets of intuitionistic

fuzzy vertices u;(v;) and v;(v;) denote the degrees of
membership and non-membership of vertex v; to edge E;.
Thus, the elements of the incidence matrix of IFHG are of
the form (vij,,uj(vi),vj (vi)). The sets (V,E) are crisp sets.
Note:The support of an IFS V in E is denoted by
supp(E;) = {vi/wij(vi) > 0and v;;(v;) > 0}
Definition 2.6. [6] An intuitionistic fuzzy directed
hypergraph (IFDHG) H is a pair (V,E), where V is a non -
empty set of vertices and E is a set of intuitionistic fuzzy
hyperarcs; an intuitionistic fuzzy hyperarc E; € E is
defined as a pair t(E;), h(E;)), where (E;) c V , with
t(Ei) # ¢, isits tail, and h(E;) € V —t(E;)isits head. A
vertex s is said to be a source vertex in H if h(E;) # s, for
every E; € E. A vertex d is said to be a destination vertex
inHifd # t(E;), forevery E; € E.
Definition 2.7.[11] Let H be an IFDHG, let H"#Si =
(VTesi ETesi) be the (r;,s;) -level IFDHG of H. The
sequence of real numbers {ry,7,,...,%; 51,52, ---, Sy}, SUCh
that 0 < rn, < h,(H)and 0 < s; < h,(H), satisfying the
properties:

)fr,<a <1land 0 < B < s; then E%F = ¢,

(ifrn+1 <a <r;s; <P <s;+1then

Ea,ﬁ = ETiSi

(|||) ETiSi = ETi+1Si+1

is called the fundamental sequence of H, and is denoted
by F(H). The core set of H is denoted by C(H) and is
defined by C(H) = {H™"t,H™?%, . H™}. The
corresponding set of (r;,s;)- level hypergraphs H™"t c
H™%2 c....c H™" js called the H induced fundamental
sequence and is denoted by I(H). The (r,, s, )- level is called
the support level of H and the H™*n is called the support of
H.

Definition 2.8.[11] Let H be an IFDHG and C(H) =
{H™vs1, H™2 H™Sn} H is said to be ordered if C(H) is
ordered. That is H™t c H™"2 c....c H™» . The
IFDHG s said to be simply ordered if the sequence {H"¢5i/
i = 1,2,3...,n}is simply ordered, that is if it is ordered and
if whenever E € H7i+1Si+1 — H"iSithen E & H™v5i,
Definition 2.9.[11] A minimal intuitionistic fuzzy
transversal T for H is a transversal of H with the property
that if T, c T, then T; is not an intuitionistic fuzzy
transversal of H.
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11l. CHROMATIC VALUES OF INTUITIONISTIC
FUZZY DIRECTED HYPERGRAPH COLORINGS

Let H = (V,E) be an intuitionistic fuzzy directed hypergraph
(IFDHG).

Definition 3.1. Let H be an IFDHG. The lower truncation
H; of H at (r,s;) -level, 0 <7 < h,(H), 0 < 5, <
h,(H), wherer; < u,, s; < v;, forall v;, is an IFDHG,
H =<V, E, ﬂtl(eij), vy, (e;j) >, where V, ¢ V and
E, c E denote the sets of vertices and edges of truncated
IFDHG respectively and

Y o (mey i =
ﬂfl(e”) {0 otherwise
ve () = {

v if v <5
0 otherwise

are the membership and non-membership values of the
edge e;;.

The upper truncation H,, of H at (1, s,)-level, 0 < 7, <
h,(H), 0 < s, < h,(H), wherer;, < u,, s, < v, forall
v;, is an IFDHG, H, =<V, E, ﬂtu(e”), ve, (&) >
,where V, c V and E, c E denote the sets of vertices and
edges of truncated IFDHG respectively and

TR =
ﬂfu(e”) {O otherwise
Vtu(eij) = {

Vij if Vij < Su
] 0 otherwise

are the membership and non-membership values of the

edge e;;.

Note: Mg, oMy TE degrees of membership values of

lower and upper truncation, v ,v;, are degrees of non-
membership values of lower and upper truncation.

Example 1. Consider an IFDHG, H with the adjacency
matrix as given below:

E; E,
(0.7,0.3) (0,1)
(0.6,0.3) (0.6,0.3)

(0,1) (0.5,0.2) (0,1)

(0,1) (0,1) (0.3,0.3)

(0.6,0.2) (0.6,0.2) (0.6,0.2)

The corresponding graph of IFDHG H is displayed in

Figure 1.

Eg
(0.7,0.3)
(0,1)

@7 03
Vi
@703

Figure. 1: Intuitionistic fuzzy directed hypergraph H

The adjacency matrix of lower truncation of H(©-603) js
given by

E, E, Es
v 70.7,03)  (0,1)  (0.7,0.3)
v, [ (0.6,03) (0.6,0.3)  (0,1)
H=vs| (01) (0,1) (0,1)
v\ (0,1) (0,1)  (0,1)
Vs \ (0,1) (0,1) (0,1)

The adjacency matrix of upper truncation of H®®%? s
given by
Ey

E, E;
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v, /(0,1)  (0,1) {0,1)
v, [ (0,1}  (0,1) (0,1) \
H=vs3|(0,1) (0502 (01) |
| (0,1) (01) (0.3,0.3)
vs \(0,1)  (0,1) {0,1)

The graphs of lower and upper truncations are given in
Figure 2:

403

.(a‘i M) V3

L)
w32y G)

Figure. 2: (a) Lower Truncation of H®¢%3and (b)
Upper Truncation of H(6.0-3)

Note:
1. H UH, €H
2. Hl N Hu = 90

Definition 3.2. Let H be an IFDHG with core set

C(H) = {H"oSi = (VToSi, EoS) /i = 1,2,...n}
where E(H"#5t) = E; is the crisp edge set of the core
hypergraph H"¢5t, Let E(H) denote the crisp edge set of H
defined by

E(H) =VU{E;/E; = E(H"i); H""St € C(H)}.
E(H), a crisp hypergraph on V , is called core aggregate
hypergraph of H and is denoted by %' (H) = (V,E(H)).
Theorem 3.1. For every intuitionistic fuzzy hypergraph H, a
p-coloring of H (H) is a K-coloring of H and conversely.
Definition 3.3. Let H be an IFDHG. Then, every
K-colorings of H which is a conservative p-coloring of
H (H), is called a conservative K-colorings of H.

Definition 3.4. Let H"/*i = (V77%i, E"*i) be a

(crisp) core directed hypergraph of an IFDHG H where
VTisi = Y\ # ¢. Suppose L is a K-colorings of upper
truncated IFDHG, H™7*j which is obtained by extending a
p-coloring, L; of H"/%i . If L is weekly (or strongly)
conservative p-coloring extension of L;to the (crisp) core
aggregate hypergraph H(H™7%7) of H"ii with respect to
VTisi | then L is called a weekly (or strongly) conservative
K-coloring extension of L; with respect to V"%,

Definition 3.5. Let H be an IFDHG and suppose

A ={§; € IFp(v)/i = 1,2,3 ...p} is a finite subset of

IFp(v). Then A is called intuitionistic fuzzy coloring

of H if the following properties are satisfied:

1) h(A) = (max(u;j(vi)), min (v;;(vy))), forallv; € V
)N §=¢ifi # j

3) A"t is a coloring of H™#Si for 0 < r; < h,(H) and
0 < s;< h,(H).
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Theorem 3.2. For every intuitionistic fuzzy hypergraph H, a
p-coloring of 7' (H) is a K-coloring of H and vice-versa.
Note: A is sequentially elementary with respect to
F(H). There is one-to-one correspondence between the K-
coloring of H and the intuitionistic fuzzy coloring of H, if
the color set is empty.
Let Ais an IFC of H = (V,E). Then by Definition 3.1,
(1, Sp)- cut, A™Sn of A, where (r,,,s,) - is the smallest
value in F(H), is p-coloring of the core aggregate
hypergraph #'(H) of H which implies A™" js a K-
coloring of H by Theorem 3.1.
Conversely, suppose A = {A,4,,...4,} is a K-coloring of
JH(H) . Then A is a crisp coloring of the core aggregate
hypergraph # (H) of H, U, A, =V and 4; n A; = ¢ if
i # j. Now A4;, associate an intuitionistic fuzzy subset
6; € IFp(v), with support 4;, defined by
5,00) = {(v i DA (v D)) if e € A
(0,1) otherwise
for all w;;, v;j € E. Hence A = {6,,0,,....,8;} is an IFC
of H.
Definition 3.6. Let §; € IFp(v). Then the intuitionistic
fuzzy subset 6; of V for all v; € V is defined by
5 = {h(&) if 8,(v1) = (v (WA (v ()

(0,1) otherwise
forall p;j, v;; €E. &, is called the elementary center.
Definition 3.7 Let A = {6; € IFp(v)/i = 1,2,....p}.
Then A;, is called elementary center of A, is defined by
Ai((:) = {51((;), 52((:), ap(c) where 5,:((:) is the elementary
center of ;.
Definition 3.8. Let A, be the elementary center of IFC A of
H  with  fundamental sequence  F(Ay) =
fuf,us, ..., ud},where uf! >us >-->uf and let t be a
monotonic increasing function on the interval [0, 1] such
that t(0) = 0 and t(1) = 1. Such t is called scaling
function.
Definition 3.9. Let H be an IFDHG and let t denote a
scaling function. Then = min{@r,(A)/A is an IFC of H}
and y:(H) = min{@7.(A)/A is an IFC of H} are called
@r, -chromatic number and BT, -chromatic number of H
respectively.
Note: If t is the identity mapping on [0, 1], then &r, or &7,
are called linear chromatic numbers of H.
Theorem 3.3. Let H be an IFDHG then for every H and for
every scaling function t : [0,1] — [0,1], x:(H) < x(H),
Br.(H) < Bf.(H) and y(H)= min{| A |/ Ais an IFC of H}
= min{|L|/L is a K-coloring of H} where | A | is the number
of edges in A and |L| is the number of colors in L.
Example 2. Consider an IFDHG, H with V' =
{viv,,V3, ... ,vo}and E = {E; E,, E5, ... ,E;s}h:
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Figure. 3: Chromatic Numbers of H

Hel’e V = {171 Uy, V3, e, 1/"9}, E = {El Ez, E3, ey E15} and
C(H) = {H™"1, H™>%2} where
HT]_,S]_ = ({vl vZ, 173, ey vé}, {El Ez, E3, ey E6}) and

H™2%2 = (V,E).

Since H is elementary, it is ordered.

Thus every primitive coloring of H is an K-coloring of H.
Therefore y(H) = 3, since H™2 has the following
primitive coloring:

A, = {Blue(B), Green(G),Yellow(Y )}
{771; Vs v9}'G = {UZ!véﬁ US} and

Y = {vs,vs5,v,}

Suppose t is the identity map. Assumey,(H) = Br.(A4). It
is interesting to compare Br;(A4;). with Br.(A4,), where
Ajand A, are the IFC of H.

Let A, = {Blue(B), Green(G),Y ellow(Y),
Red(R), White(W)}, where B = {v;,v;,vs},

G = {v;},R = {vg}, W = {wo}and Y = {v,,v,,v¢}. The
restriction, A, of A, to H™S1is y(H) = 2,4, = {B,Y }.

where B =

Definition 4.1. An IFDHG H is said to be an intersecting
intuitionistic fuzzy directed hypergraph, if for each pair of
intuitionistic fuzzy hyperedge {E;, E;} S E, E; N E; # ¢.

Definition 4.2. Let H be an IFDHG and

C(H) = {H"Si = (V"oSi, ETes) /i = 1,2,...n}
, iIf HStis an intersecting IFDHG for eachi = 1,2,...,n
then H is K-intersecting IFDHG.

Definition 4.3. An IFDHG H is said to be strongly
intersecting, if for any two edges E; and E; contain a
common spike of height, h = h(E;) A h(E)).

Theorem 4.1. Let H be an IFDHG and suppose C(H)
(HToSi = (V7S ETeSi) /i = 1,2,...n}. Then H s
intersecting if and only if H™Sh = (V™nSn ETwsn) s
intersecting.

Proof:
H is intersecting & supp(H) = {supp(E;)/E; € E} is
intersecting, from Definition 3.9. Similarly, each pair of
intuitionistic fuzzy hyperedges,

{Ey Ey, Es, ... \Es} € E
H™51, H™252  H™Sn gre intersecting.
Conversely, let H™Sn = (V™sn E™Sn) js intersecting.
Since, supp(H) = {supp(E;)/E; € E} is intersecting, H
is also intersecting.
Theorem 4.2. Let H be an
ordered intuitionistic
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fuzzy directed hypergraph and let
C(H) = {H"Si = (V"vSi, ETe51) /i = 1,2,...n}, then H is
intersecting if and only if H is K-intersecting.
Proof:
The proof is direct from Definition 3.10 and Theorem 3.3.
Theorem 4.3. Suppose H is an ordered intersecting IFDHG,
then each intuitionistic fuzzy hyperedge T of H contains a
member of Tr(H,,), where H,,, is the upper truncation of H
at level h(T). In particular T is an intuitionistic fuzzy
transversal of H, ..
Proof:
Let C(H) = {H"v% = (V"oS,E"o%)/i = 1,2,...n}, and
suppose T; € E. Assume that, (r;,s;) = h(T), since H is
ordered and TSt # ¢. Since H is intersecting = H™"n is
also intersecting. Therefore, T™1is an intuitionistic fuzzy
transversal of H™“n. Let T; be a minimal intuitionistic
fuzzy transversal of H™n contained in Tt . Since H is
ordered, then there is a nested sequence of sets

T.2...T; 2....2 T,
such that, T; is a minimal intuitionistic fuzzy transversal of
H"vsi for every (ry,s;) € F(H). Let 6; be the elementary
intuitionistic fuzzy subset with support T  and height
(11,5;) , for i =12,..,n Then,
U™, 0; € Tr(H) and T < T. Therefore, each intuitionistic
fuzzy hyperedge T of H contains a member of Tr(H,,).
Theorem 4.4. If H is a simple, intersecting IFDHG such that
x(H) > 2,thenE = {T'|T" € min(Tr(H))}.
Corollary 4.5. If Theorem 3.6 holds good for y(H) > 2,
then H has no loops.
Theorem 4.6 Let H be an ordered, intersecting IFDHG with
C(H) = {H"v5t = (VTS ETist) /i 1,2,...n}. Suppose
that y(H™t) > 2 and H™*n is simple. Then for each
(ri,s:) € F(H),

Tr(Hw1) = (8(T,(r,s))/T € H"#5)
where 6(T,(r;,s;)) is an elementary intuitionistic fuzzy
subset with support E and height < 73, s; >.
Proof:
By hypothesis, it follows that H"5i is simple, intersecting
and y(H™5t) > 2 for each H"Si € C(H).
By theorem 3.6, T is the set of all minimal transversals of H.
Thus the set of H"iSi = Tr(H"5), for every (r,s;) €
F(H). Hence the desired result.
Theorem 4.7. Let H be an IFDHG. Then H is strongly
intersecting if and only if H is K-intersecting.
Proof:
Necessary Part: Suppose that H is strongly intersecting, let
E; and E; be edges of H"v*i € C(H). Then there exists two
edges E; and E, of H such that, E;*** = E, and E,"* = E,.
Since H is strongly intersecting, both E; and E,contain a
common spike 6,,, where 0 < r; < h,(6,)and 0 < s5; <
h,(8y,). Thus, (6,,) = {v;} < E; n E; . Hence H""*t is
intersecting and H is K - intersecting.
Sufficient Part: Suppose that H is K-intersecting, let F; and
F; be hyperedges of H and let (r;,s;) = h(F;) A h(F;) and
let E; =F"", E=F", then both E,E € H =
T <13 217,54 < 5 < 5.

H"i%i where < < Let
(T, S.01) = (0,1), since H"¢Siis intersecting, there exists a
vertex v; € E; N E;. There is a spike 8,, with support {v;}
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and height (r;,s;) which is contained in both F; and F; .
Hence H is strongly intersecting.

Theorem 4.8. If H® is intersecting, then H is strongly
intersecting.

Proof:

Let C(H) = {H"5i = (V"Si, ETi5i) /i = 1,2,...n} be the
set of core intuitionistic fuzzy hypergraphs of H and

consider the «core’s aggregate intuitionistic fuzzy
hypergraph,
HH) = (V,E(H)), where E(H) =u {E;|i =
1,2,...,n}

In addition, let (Hs)rrsn'sfn = (W5, E5,), represent the

core hypergraph of HS associated with the smallest

member (r;5, s5,) of F(H).

From the construction of HS it follows that every edge
belonging to E(H) contains an edge of Ej,.

Hence H* is intersecting = H is strongly intersecting.

If H® is intersecting, then by Theorem 3.6, (HS)"mm is
intersecting, and therefore, the family of (crisp) edges E(H)
is intersecting as well.

Example 3. Consider an IFDHG H with
Here V ={v, v,,v5,7},E = {E; E;, E3}
incidence matrix is as follows:

and  whose

E, E, Es
il (0.7,02) (0.7,02) (0.7,0.2)
= o (1) (0502) (0502)
T\ 01 (0504) (0.504)
ve M0302)  (01)  (0302)
Clearly, h(H) = (0.7,0.2). Then,
EY = {{v,v,}}
E*" = {{v,v,},{v, vy, v,}}
E0s0t = {{vv U4} ’ {vl' Uy, U3}}
EOB'O'Z = {{vl' 174} ) {1]1, UZ' Uz} ) {171, 172, U3, U4}}

Thus, 0.3 < r < 0.7and0.2 < s < 04
Ers = {vl} = [0702
andfor0 < r < 03and04 < s <1

E™ = {{UIJ U4}, {vl) V2, US}' {vll VU3, Vs, U4}} = E%0?

Vo

Figure. 4: K- intersecting IFDHG

Note that, E°* c E°*** Therefore, E°"*? c E®* c
E®*** < E®*** Thus, H is an ordered intuitionistic fuzzy
directed hypergraph.

H7* = (Vi, Ey) = {{v,v.}}

H = (V, E;) = {{v, v}, {v), v, v}}

H* = (V3,E3) = {{v,, v}, {v, v, v}}

H*? = (V4, E4) - {{Uv U4},{U1,U2,U3},{U1, UZ,U3,U4}}
Thus H is a K-intersecting intuitionistic fuzzy directed
hypergraph.

Example 4. Consider an IFDHG H = (V,E) where
V ={v,v,,v,} and FE =
{E, E,, E5} which is represented
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by the following adjacency matrix:

E E; Es
v; ((0.6,04) (0,1)  (0.6,0.4)
H=v2{(04,03) (04,03) (0,1)

v31(0.5,0.2) (0.5,0.2) (0.5,0.2)
Clearly, h(H) = (0.6,0.4)
£ = {(n)
E*" = {{v, »}}
E* = {{v, vy, v}, {va, v} {v, v}

Figure. 5: Non-ordered intersecting IFDHG

Therefore’ E0.6,0.4 [y EO.S,O.Z C E0.4,0.3 but’ EO.6,0.4 ¢_ EO.S,O.Z.
Hence, H is non - ordered.

H = (V,E) = (1w}, {(v))
H*? = (V,,E) = ({v,v,},{{v.},{v,v.}})
HOo403 = (V3'E3) =

({1]1, V2, 'U3} 4 {{vu V2, va} 4 {UZ' 173} 4 {U3, vl}})
Thus H is non K-intersecting IFDHG.

IV. CONCLUSION

In this paper, an attempt has been made to study the
chromatic values and chromatic numbers of intuitionistic
fuzzy hypergraph colorings. Also, upper and lower
truncation, core aggregate, conservative K-coloring,
intersecting, K-intersecting, strongly intersecting IFDHGs
were studied. Also, elementary center, f-chromatic value of
intuitionistic fuzzy coloring are discussed. It has been
proved that an IFDHG is strongly intersecting if and only if
it is K-intersecting. If H is an ordered intersecting IFDHG,
then each intuitionistic fuzzy hyperedge T of H contains a
member of Tr(Hn()).
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