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Abstract—Numerical ~ demonstrating,  investigation  and
processing of issues with uncertainty is one of the most sizzling
regions in interdisciplinary research including connected
arithmetic, computational insight and choice sciences. It is
significant that uncertainty emerges from different areas has
altogether different nature and can't be caught inside a solitary
numerical system. In this paper we initiate bipolar fuzzy soft
graphs, vertex and edge- induced soft graphs and some
operation of bipolar soft fuzzy graph are explore.
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I INTRODUCTION

Soft set theory was introduced by Molodtsov[1]. Later
Feng, Liu and Fotea combined soft set with fuzzy set and
rough set. In 1975[1] Rosenfeld initiated fuzzy graph theory.
During the same time various concepts in connectedness with
fuzzy graphs was introduced by Yeh and Bang [2]. The
concept of bipolar fuzzy graphs was introduced by Akramin.
In this paper we initiate bipolar fuzzy soft graphs, vertex and
edge- induced soft graphs and some operation of bipolar soft
fuzzy graph.

Il.  PRELIMINARIES
Definition 2.1. If A c P, then the fuzzy soft set over the
universe is a pair of (M, A) where M : A—C", C'isa
gathering of fuzzy subset of U.

Definition 2.2. [1] Let S be the universal set and P is the set
of parameter then (M , P) is called soft set over S where M:

P—P(S).
Definition 2.2 [15]: If A c P, then the fuzzy soft set over the
universe is a pair of (M, A) whereM : A—C®, C%isa

gathering of fuzzy subset of S.

Definition 2.3. If A c P, then the bipolar fuzzy soft set over

fuzzy subsets of S. It is defined by
(F.A)=F(e)

Fe)= {Ci (6 (c): V(e )eU, V(e e A}
Definition 2.4. An intersection of two bipolar fuzzy soft sets
(F, A) and (G, B) is a bipolar fuzzy soft set (H, C), where C =
ANB/=@andH:C — BF Uis definedby H(e)=F (¢) N
G (e) V e € C and denoted by (H, C) = (F, A)N (G, B).

Definition 2.5[4]: Union of two bipolar fuzzy soft sets over a

common universe U is a bipolar fuzzy soft set (H, C), where

C=AuBand H :C — BF" is defined by
H(e) = F(e) if e EA\B

=G(e) if e eB\A

= F(e) UG(e) if ec AN B
Denoted as (F, A)O(G,B)=(H,C)

. MAIN RESULT

Definition  3.1.  An  bipolar fuzzy soft

graph
G=(6"3. .,[, .. A)issuchtnat
e P

a) G" =(V, E) isasimple graph
b) A is a nonempty set of parameters

C) (3 A) is a bipolar fuzzy soft set over V

SPWN 1

d) (In_-ppéN , A) is a bipolar fuzzy soft set over E

e) (3 Ny Epp oy )is a bipolar fuzzy (sub)graph of

% n

G” forall a € A. That is
L, (2)y) < min{3 . (a)x). . @Xy)}

E_(N (a)xy)> max{j , (a)x)J e (a)(y)}Va eAx,yeV
The bipolar fuzzy soft graph is denoted by

the universe is a pair of (M, A) where B (a)
M : A — BF° where BF? is the collection of all bipolar e
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Definition 3.2. An
G=6".3.,..C,

o,

B.,()=(, ..[, )=, . vaecA.

bipolar  fuzzy soft graph

oy ,A) is said to be vertex induced if

Definition  3.3. An
G=6"J, ..,

p

é'g,a(a):(:fpn“,[ =L,

bipolar graph
) is said to be edge induced if

fuzzy  soft

VaeA.

Example3.4.

Consider the bipolar fuzzy graph G".The parameter set is
denoted by A= {el,e3,85},(Jgp]nN , A) and (LppéN , A)

is a bipolar fuzzy soft set over V and E respectively, with

bipolar fuzzy approximation function J oy : A— BFY
and L , ., :A—> BFY
P&

Fig.3.1. Simple Graph G”

JVSP’UN (a)= {b eV /aRb & d:P‘”N (ab)= (1,—1)}
VaeA

e-jg (el):{ewes’es’ees}’
o (@)="le,e; e, and

(es) {e 63,84,66}

The edges IR_-pp’gN (a)= {UV e Elu,vjc :JVEPWN (a)}

Ep &N (&)= {6293,6395,95(36},
p gN( 3) {ezel!e1e5,e594} and

(e ) {e4e3 ! eSEl’ eleG }
Thus,

are bipolar fuzzy soft graphs of G*.Tabular representation of
vertex and edges of bipolar fuzzy soft graphs.

{f ':E ’ .‘ ) 2
B, ,(e)comesponding \\ / ,
foavettex ¢,

B_, . {e:.lcol-mpcvnding

B, . o) comesponding
toawertex & ;_-‘.‘ Spondng

toavertex &

e e, e, e, es €

e 0,0 1-1) 1-1) 0,0 1-1) 1-1)

e 1-1) 1-1) 0,0) 1-1) 1-1) 0,0)
3

€ 1-1) 0,0 1-1) 1-1) 0,0) 1-1)

AlE
e, e, | 6,6 |ee | ee | ee |ee
e 0,0) (1,-1) 0,0) 0,0) (1.-1) 0,0
e (1,-1) 0,0) 0,0) (1-1) 0,0 0,0
3
95 0,0) 0,0) (1-1) 0,0) 0,0 (1,-1)
AE lee; | ee; | e e

e |00 [@D [0
1
e, | @0 [00 [@D

e, | @D [©) |00

~

Definition3.5.Let G, =<J S
& PG

N ,A>and

G, = <3 PN I:p PN B> be the two bipolar fuzzy soft
2 192

&2 372

graph .Then 62 is the bipolar fuzzy soft subgraph of él .
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LB A

ii,B, , (x)isthesubgrapfof B, .. (x)vxeB

B S
Example3.6.Consider the bipolar fuzzy graph G .The
parameter of two set is denoted by Az{el,ez,e5}and

B :{el,ez},(:]ugp'”h, ,A) and (LppvéN ,A) is a bipolar

fuzzy soft set over V and E respectively, with bipolar fuzzy
approximation  function J : A— BFY and

P N
e

L. .:A—BFY
P&

@

/\e Now the bipolar fuzzy approximation  function
e 2 ~ ~

J. .:B—>BFY and LpF,‘):N:B—>BFU

%n

ng,UN (@)= {b eV/aRb < d}ﬂN (ab)= (1,—1)}
& “ VaeB

Thenng,J7N (e,)=1{e,.;.8.8}

ng,nN (ez): {el’e3’e4’e6}

e,
Fig.3.3. Simple Graph G”

J, (a)=beV/aRbed, ,(ab)<(1-1 - The edges

Vgali\) {b 5,17( ) ( )} Lpp,_g:N (a):{UVeE/{U,V}g ‘]gP,n“ (a)}VaeB
ie.J . (el): {e1'e2'e3’e5’e6}’ Lpp,g“‘ (el): {ezesveaeslesee’esez} and
J PN (e,)=le..e, 858,68 fand

L o (8,)= {8480, €681, 085,58, } . Hence

jf ( ) { } B < Aand
r n\B:)=16,,6,,€,,6:,€ .
oo (85)=161,€5,€,,8;5,8 B, . (a)isthe subgraph of B . . (a)vaeB
The edges /\
L .a(@)= {uv eEluvicd,. . (a)}Va cA | < \.
Lo o (8) = {617,880 858 885,88, €581 8481 285 .. \\
~ Ao
Lo o (6) = leie 0,85, 8,8,, 8,8 8581, 284,,8,, 8,8 f and 5
Eppygw (65)= {6163,6364,8465,9586,6661,6195,6563,6466} Fig.5 Subgraphs égp oM (el), ggp oM (92)
Theorem 3.7. Let G, = <3 N T A> and
& /é
G, = <J N B> be the two bipolar fuzzy soft
&2 412 P2 162
graph .Then G, is the bipolar fuzzy soft subgraph of G, if
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and only if j-e”,n”(a)g JanN( )and L N(a)g
Lplp’élN (a) YaeB.
Proof:

Suppose 62 is the bipolar fuzzy soft subgraph of 61 .

LBc A

8., (0)= (0 (e fe,)

is the subgraph of
8. .)=0.,.6€), .)vacs
ie, J »

&2 772 (a) < jé‘lp ‘sz (a) <

(a) Y ae B, since

o (a) and I:pz,,

B s (a)lsthe subgraph of B . . ().

(a) C 3 o (a) and

N(a) Y ae B. Since 61 is the

Conversely, Assume that J ,
&2 12

~

L. @cL,

bipolar fuzzy soft graph of G*. B . ( ) is a bipolar fuzzy

A5
subgraph of G* forall a € A.

Since G2 is the bipolar fuzzy soft graph of G*. Bﬁ o ( )

is a bipolar fuzzy subgraph of G forall a € B.Thus
BﬁZP:52N (a) is a bipolar fuzzy subgraph of Bﬁf,él"‘ (a) for

all a € B.Hence 62 is the bipolar fuzzy soft subgraph of

G,.

Definition 3.8. Let Gl=<J s sl

P
&1 h s

N A> and
Gz - <J52Pv'lzN ! Lpzp

graphs. Extended union of two bipolar fuzzy soft graphs over
a common universe U is a bipolar fuzzy soft graph

P B> be the two bipolar fuzzy soft

J. .(e)ifec A\B

&1 Th

ngﬂN(e): J. .(e)ifeecB\A

&2 4112

.(e)ifee AnB

L . .u(e)if ec A\B
oo (e)ifeeB\A

L. (UL ,

P (eifec AnB

ie.,
G, U, G, {ﬂp,a” (e):(ESPVUN(e),EppéN(e))/eeC}

Example3.9.Consider the bipolar fuzzy graph G*.The
parameter of two set is denoted by

A={ez,es}andB={el,e4},(JgP’”N,A) and
(Lpp o ,A) is a bipolar fuzzy soft set over V and E
respectively, with bipolar fuzzy approximation function

JP ot - A —> BFY andLF,gN:A—)BFU

Lg!

s

Fig.3.6. Simple Graph G”

J. . @)=beviRbed,  (ab)<i-1jvacA

ie., :ngpﬁN (e,)=1{e,.e,.e,,&; and

oo (&)= e, 85,8 |

(BﬁpﬁN ,C), where C = AUB and Bﬂp‘(SN :C > BFY is
defined by The edges
I:ppyéN (a )— {uv e E/u,v}c ng’nN (a)}Va cA
P, N( ) {162,9263,6661,9296} and
E (e ) {6364,6465,6566,6563}
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8 (e)= (0, () ey Jand B (e) =00 @) e)
B (0)= (3,00 (€1 E e fes) B (e)= (3,0 (000 o)
l\iow the  bipolar  fuzzy appml(imation function BgP,O'N (e4 ) - ( PN (e4)’ Lpp,gN (e4 ))and
igpﬂN :B — BF" ani L. :B—>BFY B u(e5)= (Igp Y N s ))
i, .(@)=peviaRbsd, .(ab)=(L-DjvacB Therfore

Theorem 3.10. Let CEI = <J e wol e ,A> and
& PGt

Then ngWN (e,)=1{e,.&;} and ngWN (e,)=1{e;.6}

The edges _
L P e ( )— {uv € E/{u V} Jr - ( )}Va eB G, = <3€2p‘ﬂ2N , I:pzpézN : B> be the two bipolar fuzzy soft
I: (e ) {e e, }and L ( )= {63 } graphs with Am B # ¢ and
|§ " (91 ) - (:]VEP’”N ( e, ), Epp,gN (91 ))and jglp'mN (a)m jgzp’nzN (a) # ¢forall a€ AN B. Then
B |7 I their union is the bipolar fuzzy soft graph of G*.
BP N( ) ( ( )L ( )) Proof:

Extended unlon of two blpolar fuzzy soft graphs

G, UG, =By @)=, (6)L, .(e)ecc) et G, =(3,0 L o ) anc

&1 h s

Where C = AuB = {el,ez,e4,e5} éz = <J~ PN ,I: PN B> be the two bipolar fuzzy soft
& 12 P2 &2

J (e1 {ez eG} PN (e ): {eeez} graphs Extended union of two bipolar fuzzy soft graphs

T (e)= et GG, =B, @ = (0, €L, )

L. .(e,)=1ee, eesee €,8, | Where C = AUB

A

o

I

z
—~~ o~

)=
)
)
)
)
)=

j“épnN e)=1{e5.6 ) Lo 0 (e,)=1{eses} T, J(e)ifecA\B
. &1 Th
iSPUN(eS ={es.0,.85.8 6} 7, .€)=13, .(e)ifecB\A
L oo (Bs) = {eses, 808 058 €58 | ! 2’172

L..(e)=1L . .(e)ifecB\A
L. .Ul . .(eifecANB
B, ) . 3. wy 5 o) B, () Since G is the bipolar fuzzy soft graph of G*. Bﬂ e ( )
Fig.3.7. Subgraphs is a connected bipolar fuzzy subgraph of G” for all
ng,a'N (e2 ) ng,a'N (95 ) BgP,O'N (el), ng,a'N (e4) ae A\B.Since G, is the bipolar fuzzy soft graph of

Then subgraphs of G* G". Bﬂ2 5 ( ) isa connected bipolar fuzzy subgraph of

G" forallaecB\A.Letaec AnBand

. @, . )= LJ“ W @I, N(a),].

I_

(@)L, (a)
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Since (38 P (a) , I:plpé N (a)) and

(J~ (a), Lpzpy 5" (a)) are connected bipolar fuzzy

SzprﬁzN

subgraph of G by assumption

Jo n@)nJ . .(a)#gforal ac ANB.
& &2 12

(:];p o (a), I:vpP o (a)) is a connected bipolar fuzzy

subgraph of G*and
G, U G, = {BﬁpﬁN (e) = (JEP,,]N @)L - .. (e))/e < C}
is a bipolar soft fuzzy graph of G

Definition 3.11. Let G, = <‘Jgf’ Y LpP nE A> and
G2 - <J52P-772
graphs. Restricted union of two bipolar fuzzy soft graphs over

a common universe U is a bipolar fuzzy soft graph

Ny I: PNy B> be the two bipolar fuzzy soft
P2 &2

(BﬁpﬁN ,C), where C= AnBand Bﬂp'(sN :C > BFY is
defined by
J. .@ul . .(a)
T I'nd &1 &2 W1l
(‘JSP’UN (a)7 LpPéN (a)):

EP1Pv§1N (a)U ’I:Pzpv‘sz (a)

Definition 3.12. Let G, = <J~ b N L o N A> and

& N P é

G, = <J N B> be the two bipolar fuzzy soft
& 1 P2 S

graphs. Extended intersection of two bipolar fuzzy soft

graphs over a common universe U is a bipolar fuzzy soft

graph (Bﬁp5N C), where C = AU Band

By C—> BFY is defined by

J. .(e)ifecA\B

&

T, .()=4J, .(e)ifecB\A

& & 41

- (e)mjgzpmN (e)ifec ANB

&

ie.,
(&)L . .(e)ifec AnB

G, N G, = {BﬂpﬁN (e) = :JMEPWN (e), I:ppvéN (e))/e € C}

Example3.13.Consider the bipolar fuzzy graph G*.The
parameter of two set is denoted by A:{el,ez,es}and
B= {el,ez},(\]gp'nh, ,A) and (LppéN ,A) is a bipolar
fuzzy soft set over V and E respectively, with bipolar fuzzy
approximation : A— BFY

L

PPN

function J and

PN
& .n

:A— BFY

e

€y
Fig.3.8. Simple Graph G”

‘Tep,nN (a)= {b eV /aRb < JSPY”N (a,b)=rad (G*)}Va eA

e
Jor (e,)={e, €588},

j-gP,,,N (e,)=le..e5.€,,8f and
JSP,,,N (es)z{elyea’ewee}
Tﬁe edges N
L. (@)= {uv cEMuvicI, . (a)}Va cA

i

P N (el) = {9263,6365,6566,6662 }v

—

o(8;)={ese. 848,808, €8 and

pF.E
LPPan (85 ) - {9183 1€5€,,€4€,,€,€4 }

IJERTV9I S020288

www.ijert.org

586

(Thiswork islicensed under a Creative Commons Attribution 4.0 International License.)


www.ijert.org
www.ijert.org
www.ijert.org

Published by :
http://lwww.ijert.org

International Journal of Engineering Research & Technology (IJERT)

I SSN: 2278-0181
Vol. 9 lssue 02, February-2020

Fig.3.9. Subgraphs ggP,JN (el), égP,O'N (ez ) §§P’O_N (es)

Now the bipolar fuzzy function

Joo o :B—>BFY and L

approximation
:B —> BF"

PPN

. (@)= beV/aRb < d, .(ab)<rad G°)
VaeB

Then
jgpﬂN (e,)=1{e,.e,.8;.85.8 .
ng’qN (e,)=1{e,.e,.e,,€,,8}
The edges
I:pp,r:N (a)= {uv e EHu,vjc :]ugPﬂN (a)}Va cB

LprN (el) = {elez 1878318585, €585,€5€,, 848, €5€,, ele3}
and

LvagN (ez ) = {elez 1€,€3,€,€3,€,€4,€4€,,€,€,,€,€, eleB} bipolar fuzzy soft graph (B

The extended intersection of two bipolar soft fuzzy graph is

L (e))/e = C}

G, NG, = {BﬂpﬁN (e) = (jgpﬁN (e) L
whereC= AUB

\]gP’nN (91): {el,ez,es,es,ee},

PPN

—

P N (el) = {elez 1€2€3,€4585,€5€4,€4€,, €56, €58, eleS}

jgp’nw (ez): {el’e2'e3’e41ee}’
LppygN (82):

and

{elez 1€5€5,8,83,€,€5,858,,8,€,,€,€5, 8,8 }

jep,nN (65): {elleS’eMes},

L - o (85)= {eses, €58, €581, 8,8 | Finaly, complete

LA
B, (e)

Fig.3.10. Subgraphs égp’UN (el), BgP’gN (ez)

Then subgraphs of G”
5., (e)- (1.

)E,
§§P,GN (e2 ) = (‘Tep,q"‘ (eZ )’ ’I:p",f"‘ (ez )) and
8. ()=, ). .()

Therefore
Gl r\E GZ = {B’BP’(gN (el)’ Bﬁpyé‘N (eZ)’ Bﬁpyé‘N (65)}

Definition 3.14. Let Gl=<J b

&1 PG
G2 - <J52Pv772N ! LPszfz
graphs. Restricted intersection of two bipolar fuzzy soft

graphs over a common universe U is such that ANB =¢
C), where C= AnBand

N B> be the two bipolar fuzzy soft

ﬁp,(SN7
B,HP,§N :C > BFY is defined by
(5 @ )| o )
ST @D, (@)
P1Pr§1N Pzpvsz
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