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ABSTRACT

In this paper, we define the notion of picture fuzzy soft graph and introduce the concepts of pseudo degree picture
fuzzy soft graph, pseudo regular picture fuzzy soft graph, totally pseudo regular picture fuzzy soft graph. And also we studied
about their properties.

1. INTRODUCTION

The concept of fuzzy set theory was introduced by Zadeh [8] to solve difficulties in dealing with uncertainties. Then the
theory of fuzzy sets and fuzzy logic has been examined by many researchers to solve many real life problems involving
ambiguous and uncertain environment. Santhi Maheswari. N. R and Sekar. C [7] introduced the Pseudo regular Fuzzy
Graphs. Cuong and Kreinovich [3] proposed the concept of picture fuzzy set which is a modified version of fuzzy set and
Intuitionistic fuzzy set. Durgadevi. S and Akilandeswari. B [4] introduced the idea of pseudo regular interval valued fuzzy
soft graph. Cen Zuo [2] introduced picture fuzzy graph. Muhammad Akram, Sairam Nawaz and Maji [1,5,6] described soft
graph, fuzzy soft graph and fuzzy soft set. In this paper, we define the notion of picture fuzzy soft graph and introduce the
concepts of pseudo degree picture fuzzy soft graph, pseudo regular picture fuzzy soft graph, totally pseudo regular picture
fuzzy soft graph. And also we studied about their properties.

2. PRELIMINARIES

Definition: 2.1
If Z is a collection of object (or element) bestowed by z. Then fuzzy set
[8] A'inZis expressed as a set of ordered pair.
AN ={z,4(2):2€Z}
where, ZAV (Z) is called the membership function (or characteristic function)

which maps Z to the closed interval [0,1].
Definition: 2.2

Let D be initial universal set, Q be a set of parameters, @(D) be the
power set of D and K < Q. A pair (J : K) is called soft set [5] over D if and only if J is a mapping of K into the

set of all subsets of the set D .
Definition: 2.3

A pair (J ) K) is called fuzzy soft set[1,6] over D, where Jisa mapping

given by J: K>l D, | D denote the collection of all fuzzy subset of D, K - Q
Definition: 2.4
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Let A’ be a picture fuzzy set[2,3]. A" in Z defined by
A ={(2,2x(2), 64 (2).0n(2)): 26 Z}
where, ﬂ,Ar(Z) € [0,1], o (Z) IS [0,1] and (DAr(Z) IS [0,1] follow the condition
0< Ay (Z)+ ) (Z) + @ (Z) <1.The A, (Z) is used to represent the positive
membership degree, O (Z) is used to represent the neutral membership
degree and @ (Z) is used to represent the negative membership degree of the

element Z inthe set A’ For each picture fuzzy set A’ in Z , the refusal
membership degree is described as 77 5 (Z) =1- (Z,A, (Z) +0 (Z) +@Qu (Z))

3. PICTURE FUZZY SOFT GRAPH

Definition: 3.1
A ordered pair (J : K) is called picture fuzzy soft set over D , where J

is a mapping given by J : K —> IPP  where IP D" denote the collection of all
picture fuzzy subset of D, K C Q .
Definition: 3.2

Let G = (W,Y) be a graph, W = {Wl,Wz,...Wn} be a non-empty set, Y W xW , Q be parameter
setand K - Q . Also let,

i. ) ﬁ,A is a positive membership function defined on W by

A K— 1P D (W) (IPP (W) denote collection of all picture fuzzy

subset in W )
k —)ﬂ,A(k)z Ay (say), K € K and

AW = [01] wp — 2 ()
(K , ﬂ,A) picture fuzzy soft vertex of positive membership function.

b) O is a neutral membership function defined on W' by

op K— IPP (W) (IPP (W) denote collection of all picture fuzzy

subset in W )
k —>5A(k)=5Ak say), kK € K and

Sa W = [01] wy = 5, (W)
(K ) 5A) picture fuzzy soft vertex of neutral membership function.

C) @, isanegative membership function defined on W by

Pp - K— IPP (W) (IP D (W) denote collection of all picture fuzzy
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subset in W )
k —)(pA(k)z P a (say), K € K and
Oac W —[01], W, > @ (W)
(K ) (pA) picture fuzzy soft vertex of negative membership function.
where A is a picture fuzzy soft set on W.
ii.a) ZB is a positive membership function defined on Y by

g K—> |PD(W XW) ( |PD(W XW) denote collection of all picture
fuzzy subset in Y )

K—Ag (k)z Ay (say), K € K and

Ag W xW —[01], (w;, w; )—> Ag, (Wi, w;)

(K Ag ) picture fuzzy soft edge of positive membership function.

b) 53 is a neutral membership function defined on Y by

O0g :K— |PD(W XW) ( |PD(W XW) denote collection of all picture
fuzzy subsetin Y )

k —>5B(k)= Oge (say), K e K and

Sgc ‘W xW —[01], (w;,w; ) g, (w;, w; )

(K ,0p ) picture fuzzy soft edge of neutral membership function.

C) @g isanegative membership function defined on Y by

P K— |PD(W XW) ( |PD(W XW) denote collection of all picture
fuzzy subsetin Y )

k —)(pB(k):(ka say), K € K and

P W xW —[01], (w Wi )= oaicw, 'Wj)

(K P ) picture fuzzy soft edge of negative membership function.

where, B is a picture fuzzy soft set on Y.
Also satisfying the following condition,

Apk (Wi » W )S min(ﬂAk (W), A (Wj )) , Opk (Wi y Wi )3 min(5Ak (W), S (Wj »

Ppk (Wi » Wi )2 max((PAk (W), 0 (W i )) and
0 < Ag (Wi, W; )+ g (Wi, w; )+ @y (Wi, W )<1V (W, W )eY i, j=12..n

and K € K. Then
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G = (W,Y,(K,ﬂA),(K,5A),(K,(pA),(K,Z,B ), (K,5B ),(K,gDB)) is said to be picture fuzzy soft graph

and this denoted by G;:W v
Definition:3.3

Let GE’W’Y be the picture fuzzy soft graph. Then the degree of the vertex W; GG;:W Y is defined by

d.- (Wi):(dﬂA(Wi)’déA(Wi)’d(pA(Wi)) where, d/lA( w;)= Z Z/lsk( Wi )

Gk w.y

keKw;=w;
ds, W)=>" D Sgww;) o d, (W)= g ww) for  w,wjeY ad
keKw;#w; keKw;=w;
Aa Wi, w; )= S (Wi, w; )= g, (Wi, w; ) =0 for wi,w; 2 Y.
Definition:3.4

Let G|'<W y be the picture fuzzy soft graph. Then the total degree of a vertex W; € G|,< wy Is defined by

g (wi)=(td, (w;),tds, (w;),td,, (w,)) where,
td, (w)=>" Zin( Wi j)+/1Ak] C tdy (w)= 2£ Z5Bk( j)+5Ak]
keK\ w;=w; keK\ w;=w;
td,, (Wi): Z Z@Bk(wi’wj)"i' (DAk]
keK\ wi=w;
4. PSEUDO DEGREE OF A VERTEX IN PICTURE FUZZY SOFT GRAPH

Definition:4.1
Let GQW’Y be the picture fuzzy soft graph. Then 2 degree of a vertex WEG;(*,W,Y is defined by
tGiz,W,Y (W):(tﬂA (W)’taA (W)t(pA (W)i) where, T, (W):v%;(di/xk (X) ts, (W):v%(dm (X)

t oA (W) = Z d Pnx (X) , the vertex x is the adjacent to the vertex w.
W#X
Definition:4.2

Let G},< w .y Dbe the picture fuzzy soft graph. Then pseudo (average) degree of a vertex w in picture fuzzy soft

thAk (W)

graph is defined by d (W):(dazA(W)’daﬁA(W)vda(pA(W)) where, da/iA(W) ke

aGi w y d(’SKWY(W) ’
I(Z:t5Ak (W) I(Z:t€0Ak (W)
d eK ’ d eK , d ' R . .. .
as (W) —déK - (W) ags (W) —d'GK - (W) where Gl y (W) is the number of edges incident at w
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Definition:4.3

Let Gl'( w .y be the picture fuzzy soft graph. Then total pseudo degree of a vertex w in picture fuzzy soft graph is

defined by td .
y aGg w y

td,s, (W)=dys, (W)+ D Sp (W), td,, (W)=d,, (W)+ > @u (W) foran we Gy

keK

keK

5.

,*

keK

WY

PSEUDO REGULAR AND TOTALLY PSEUDO REGULAR PICTURE FUZZY SOFT GRAPH

(W)= (td ai, (w),td ad, (w), td ag, (W)) where, td,; (W) =da, (w)+ Zﬂ’Ak (W),

Definition:5.1
™ . _ . ™
Let Gy \y y be the picture fuzzy soft graph. If daGE,W,Y (W)— (Ml, M,,M 3) for all win W then Gy \y v

is called (Ml, M, M 3) - pseudo regular picture fuzzy soft graph.
Definition:5.2

Let G|,<*,W,Y be the picture fuzzy soft graph. If tdaG,* (W)z (Nl, N,, N3) for all w in W then G;:,W,Y

KW.Y

is called (Nl, N,, N3) - totally pseudo regular picture fuzzy soft graph.

Example:5.1

Consider, graph

picture fuzzy soft

},:,W,Y :(W1Y’(K’lA)’(K’5A)’(K’§0A)’(KJ'B)v(K'5B)’(K1§DB))' where W = {Wj, W, W |
and Y = {(Wl,WZ),(WZ,W3 ), (Wl,W3 )} Let K = {kl, K, kg} be the parameter set.

Table:5.1 Picture fuzzy soft graph G;( WY

(a) (b)
Ape | W | Wy | Wy Opac | W | Wy | Wy Pa | Wy | Wo | Wy
K, 02 |02 |02 K, 04 |04 |04 k, |04 |02 |04
k, |03 |02 |03 k, |03 |03 |02 k, |02 |04 |04
Ky 02 |03 |02 k; |02 |02 |03 3 |04 [04 |02
(d) (e)
e | (Wi, ) | (wp, Wy ) | (W, w;) So | (W) | (W, W) | (wy,ws)
K, 0.2 0.2 0.2 K, 0.2 0.2 0.2
K, 0.2 0.2 0.2 K, 0.2 0.2 0.2
Ky 0.2 0.2 0.2 Ky 0.2 0.2 0.2

(f)
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Do | (Wi W, ) | (W, W) | (W, W)

kK, |04 0.4 0.4

K, |04 0.4 0.4

Ky |04 0.4 0.4
w1(02,04.04) W1 (03.0.3,02)

(02,02,0.4)

(02,02,0.4)

W12(02,040.2)

Corresponding to the parameter( k1 )

wy(02,020.4)
e

(02,02,0.4)

w2(03,0.204) (02,03,02)W3
Corresponding to the parameter ( k3 )

Figure:5.1 Picture fuzzy soft graph Gl,< WY

(02,0404)W3 W2(02,03,04)

(0302,04)W3

Corresponding to the parameter( k2 )
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d (w)=(1.21.224).d . (w,)=(121224)d

il ’ ’
aGi w y aGg w v

(wy)=(1.21.2,2.4)

,*
aGy w v

Here, all vertices have same pseudo degree. Hence, G|'< w y 1S (1.2,1.2,2.4) pseudo regular picture fuzzy soft graph.

td (w,)=(1.9,2.1,3.4), e (w,)= (1.9,2.1,3.4),tdaG£W ) (wy)=(1.9,2.1,3.4)

aGy w v
Here, all vertices have same total pseudo degree. Hence, ka Y is (1.2,1.2,2.4) totally pseudo regular picture fuzzy soft

graph.
Remark:5.1

A pseudo regular picture fuzzy soft graph need not be a totally pseudo regular picture fuzzy soft graph.
Remark:5.2

A totally pseudo regular picture fuzzy soft graph need not be a pseudo regular picture fuzzy soft graph.
Theorem:5.1

Let G;:W y be the picture fuzzy soft graph. Then a(W) = Z(iAk (W), O ak (W), @k (W)) for all
keK
weW ,k e K is constant if and only if the following conditions are equivalent.

*

Q) G;<,W Y is a pseudo regular picture fuzzy soft graph.
(i) G|'<’W Y is a totally pseudo regular picture fuzzy soft graph.
Proof:

Let Gl'( w.y be the picture fuzzy soft graph.

Assume, O!(W) is constant.

Let O((W) = Z(ﬁAk (W), O Ak (W), Dk (W))

keK
=(C1,C2,C3) foral weW ,k e K.
Suppose, G;:‘W Y is a pseudo regular picture fuzzy soft graph
then, daGiz,w,Y (W)z (Ml, M,, |\/|3) forall WeW
now, td aGiw v (w)= dae;;w y (w)+ Z(ﬂ“Ak (W), S a (W) (W)

keK
:(Ml’M21M3)+(C1’C2 ,C3)

td (W)= (M, +¢,,M, +¢,,M5 +C5) foral weW .

Gy
abk wy

Hence, G|'< w y is a totally pseudo regular picture fuzzy soft graph.

Suppose, G;(*W y Is a totally pseudo regular picture fuzzy soft graph.
then, tdaGi:,w,Y (W)= (Nl, N,, N3) forall weW
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Ao, W)+ a(w)=(N;,N;,N;)

aGi w

aGKWY(W) +(c1:€2,€5)=(Ny, N2, N3)
daGKWY(W) (Nl’NZ’N) (01,02’03)

d (W)=(N, —¢;,N, —¢,,N; —C5) forall weW

aGi w v

Hence, G|'< W y IS @ pseudo regular picture fuzzy soft graph.

Therefore, (i) and (ii) are equivalent.
Conversely,
Suppose, (i) and (ii) are equivalent.

Let Gl'( w y be the pseudo regular picture fuzzy soft graph and totally pseudo regular picture fuzzy soft graph.

Then, daGiz,W,Y (W)I(Ml, M,, |\/|3) and tdaGII:,W,Y (W)I(Nl, N,, N3) forall WeW
td_ . (W):daGk*,w,Y (w)+ a(w)

Gk w v
(N3, N, N3 )=(M;, My, My)+ a(w)
a(w)=(M;,M,,M;)—(N;,N,,Ny)
a(w)=(M; —=N;,M, —N,,M; — Nj) forall weW
Hence, a(W) is constant function.
Theorem:5.2
If G|,<*,W % is a regular picture fuzzy soft graph. Then G|,<*,W % is a pseudo regular picture fuzzy soft graph.
Theorem:5.3
Let G;:,W Y be totally regular picture fuzzy soft graph and c is a constant function. Then G;:,W Y is a pseudo

regular picture fuzzy soft graph.
Theorem:5.4

Let Gk wy be totally regular picture fuzzy soft graph and c is a constant function. Then Gk w .y Is a totally
pseudo regular picture fuzzy soft graph.
6. CONCLUSION

In this paper, we introduce the idea of pseudo degree picture fuzzy soft graph, pseudo regular picture fuzzy soft graph, totally
pseudo regular picture fuzzy soft graph and also their properties are discussed.
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