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Abstract. In the present work, we bring out some properties of bipolar

fuzzy soft topology (BFS-topology) by using the concept of Q-neighborhood.
Firstly, we define the concept of quasi-coincident and Q-neighborhood

for BFS-point and BFS-set, then we discuss certain properties of BFS-
topology including, BFS-accumulation point, BFS-dense subset, BFS-
countability axioms and BFS-separable space by utilizing BFS Q-neighborhood.
We also study the concept of BFS-Lindespace. Furthermore, we apply

the concept of BFS quasi-coincident in decision-making of a real world
problem by using BFS-AND, BFS-OR operations.
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1. INTRODUCTION

Zadeh[58] broughtout the ideaof fuzzy sets(1965). Thetheoryof fuzzy setis uni-
versality of classicalsettheory. Fuzzy setshavebeenusedin manyfields of life includ-
ing, commerciabppliancegair conditionerwashingmachineandheatingventilationetc),
forecastingsystemof weathersystemof traffic monitoring(in Japarfuzzy controlleruse
to runthetrain all day). In short,fuzzy settheoryhasbeenauspiciouslyadaptedn fields
of computersciencesphysics,chemistryand medicalsciences.In (1968), Chang[13]
interpretedfuzzy topology on fuzzy set. Kelava and Seikkala[21] presentedhe idea
of fuzzy metric spaces. Pao-Mingand Ying-Ming [33, 34] introducedthe structureof
neighborhoodf fuzzy-point. They providedthe conceptof fuzzy quasi-coincidenand
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Q-neighborhood.They also discussed important properties of fuzzy topology by using
fuzzy Q-neighborhood. Many authors have been used fuzzy sets in decision analysis prob-
lems. In(1999), Molodstov [35] presented the concept of soft sets in order to deal with
unpredictability. The theory of soft set is basically generalized form of fuzzy set theory.
The theory was presented to handle uncertain data in parametric form. Soft sets are also
useful in the area of medical diagnosis system. Méjal. [28, 29, 30] discussed some
important operations of soft sets and its implementation in decision informationet Ali

al. [1] discussed some modified operations of soft setsgr&an et al. [10], Shabir and

Naz [52] independently brought out the concept of soft topology. Kharal and Ahmad [22]
presented the idea of mappings of soft classes. Aketial. [4] studied soft intersec-

tion Lie algebras. Das [14, 15] presented the abstraction of soft real set and soft metric
spaces. Riaz and Naeem [38, 39] established the novel ideas of measurable soft sets and
measurable soft mappings. Many authors have been successfully applied soft set theory in
various fields (See [4, 5, 6],[7],[10], [19], [22],[29],[32],[52]). Mast al. [31] presented

the idea of fuzzy soft set. 1(2010), Fenget al. [16, 18, 17] solved some problems of
decision-making in fuzzy soft sets and provided amplification of soft set with rough set
and fuzzy set. @gman et al. [10, 12] studied fuzzy soft set and its use in decision analy-
sis. Varol and Aygun [55] interpreted fuzzy soft topology. Zorlutuna and Atmaca [60]
brought out the abstraction of fuzzy parameterized fuzzy soft(FPFS) topology and FPFS
Q-neighborhood. Riaz and Masoomah [41, 42, 43] extended the idea of fuzzy parameter-
ized fuzzy soft topology and proved important results which do hold in classical topology
but do not hold in fuzzy parameterized fuzzy soft topology. Kharal and Ahmad [23] defined
fuzzy soft mappings. Fuzzy set theory and its applications in decision making have studied
by many researchers (see [3, 20, 25, 40, 49, 53, 54, 56]). Malik and Riaz [8, 9] studied
modluar group action on real quadratic fields. (1998), Zhang [59] introduced the ex-
tension of fuzzy set with bipolarity, called, bipolar-valued fuzzy sets. In bipolar-valued
fuzzy set interval of membership valuelis1, 1]. The bipolar fuzzy set involves positive

and negative memberships. The positive membership degrees represents the possibilities of
something to be happened whereas the negative membership degrees represent the impos-
sibilities. The elements with membership indicate that they are not satisfying the specific
property, the interva(0, 1] indicates elements satisfying property with different degrees of
membership, whereds-1, 0) shows that elements satisfying implicit counter property. In
(2000), Lee [26] discussed some basic operations of bipolar-valued fuzzy set. Yang [57]
introduced the extension of bipolar fuzzy set with soft set called bipolar-value fuzzy soft
set. Aslamet al. [2] brought out the abstraction of bipolar fuzzy soft set. They discussed
the operations of BFS-sets and a problem of decision-making. Zhang [59] introduced lie
subalgebra on bipolar-valued fuzzy soft set. In this paper, we study concept of BFS quasi-
coincident and BFS Q-neighborhood. We use BFS Q-neighborhood in certain properties
of BFS-topology with relevant examples. We also discuss a decision-making problem in
project management by using BFS quasi-coincident and BFS-AND, BFS-OR operations.

2. PRELIMINARIES

In present section, we review some basic definitions including BFS-set and BFS-topology.
Throughout this work}” = () represents universal set afdrepresents relevant set of de-
cision variables or attributes.
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Definition 2.1. [58] Consider the universal setand membership functiofi: V' — [0, 1].
ThenV; is afuzzy set ol if each elemenf € V is associated with degree of membership,
which is a real number if0, 1] and it is denoted by,.

Definition 2.2. [35] Consider the universal séf and set of decision variablé3. Let
A; C Dandk : A; — P(V) be the set-valued function, wheFg V') be the power sets
of V. ThenK 4, or (K, A;) denotes a soft set dri.

Definition 2.3. [31] Consider the universal sé& and set of decision variable3. Let
A; C D andF(V) be the family of all fuzzy subsets of. If £ : A, — F(V)is a
set-valued mapping. The@ 4, denotes a fuzzy soft set an.

Definition 2.4. [26] A bipolar fuzzy set or/ is of the form
K= {(§i7 5}—%_(51% 6}2(&1) ): for all 57, € V}7

wheres;-(&;) denotes the positive memberships ranges @ ands, (¢;) denotes the
negative memberships ranges ojeet, 0].

Definition 2.5. [2] Let . A; C D and define a mapping : A, — BF(V), whereBF (V)
represents the family of all bipolar fuzzy subsetsof ThenkK 4, or (K, A,) is called a
bipolar fuzzy set (BFS-set) ori. A BFS-set can be defined as

Ka, = {K(;) = (& 85 (&), 8;,(¢) ): for all eV andp;e A |

Definition 2.6. [2] The family of all BFS-sets o/ with decision variables fronD is
denoted by3F (Vp).

Example 2.7. ConsideV ={¢&1, &3, 3} be the set of three companies of home appliances
andD = {p1, p2, p3} be the set of decision variables related to their productivity, where
p1 represents durability.

po represents expensive.

p3 represents economical.

Suppose thatl; = {p1,p3}CD, now a BFS-sek 4, can be written as follows:

oo Koo =1 (€1,0.12,-0.53), (€,0.31,-0.62), (&5,0.41,-0.23) },
AT Ky, ={ (61,082, -0.11), (&2, 0.33, —0.61), (€3, 0.42, —0.32) }

Definition 2.8. [59] A BFS-setlCp is called a null BFS-set, iff;;_ (&) = 0ands, (&) =0,
for eachp,; €D and¢; €V and we write it ashp.

Definition 2.9. [59] A BFS-setKp is called an absolute BFS-set, dgj (&) = 1 and

6p‘j (&) = —1, for eachp;€D and¢; €V and we write it ad/’p

Definition 2.10. [2] The complement of a BFS-sét 4, is represented by 4, )¢ and is
defined by(K 4,)¢ = {K(p;) = (&, 1= 83, (&), —1 = 04, (&) : & € Vp; € Ar}.
Definition 2.11. [59] Consider two BFS-set€ 4, andK 4, onV. Thenk 4, is a BFS-
subset ofC 4,, if

(i) A1 C Ay

(id) 4, (€) S04, (&) 04, (6204, (&)

Then we can write it a4, CK 4,.
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Definition 2.12. [2] Let K, andK?_€BF(Vp). Then intersection oKy andK?_ is
a BFS-set 4, whered = A1 N Ay # 0, K : A — BF(V) is a mapping defined by
Iy, = K, 0K,V pjeAand itis written asC 4 = Kl K.

Definition 2.13. [2] Let K4 andK?, €BF(Vp). The union ofC}y andk? is a BFS-set
K4, whered = A; U Ay andK : A — BF(V) is a mapping defined as

]ij = /C;] if pj€A1 \AQ
= ’CZ277 if D G.AQ \ A1
= ICZI,J_OICE,J_ if pjeAr N Ay
and it is written asC4 = K}y UK?, .
Definition 2.14. [44] Consider an absolute BFS-3é$cBF (Vp). LetB(Vp) be the class
of all BFS-subsets ofp, and7 be the subclass @8(Vp). Then7 is called BFS-topology,
if
i. ¢op andVp both are inr.
i. K5,K2E7 = KLNKLET.
iii. K5HET, wherele W = ZO\PIC%é%.
S
If 7 be a BFS-topology ofvp, then the trinity(V, 7, D) denotes BFS-topological space
overVp. Whereas all the BFS-setsindenote BFS-open sets.

Definition 2.15. [44] Consider a BFS-topological spa¢¥, 7, D) over Vp, a BFS-set
KLEP(Vp) is called a BFS-closed iV, 7, D), if its relative BFS-complimentk},)¢

is BFS-open.

Definition 2.16. [44] Let Q be a singleton subset @, p € Q. Let Ko€BF(Vp) be

a BFS-set, Wheréng)(ﬁi) and 6‘3’)(@) are positive membership degrees and negative
membership degrees of BFS-4&b andd? (&), 6_2(_)(51-) # ¢, 85 (€),087)(&) =

¢ only if p° € D — {p}. ThenKg is called BFS-point and denoted ByKo).

Definition 2.17. [44] Consider a BFS-topological spatg, 7, D) and KpEB(Vp). The
BFS-closure ofCp is expressed as the BFS-intersection of all BFS-closed supergéts of

It is denoted byCN‘l(ICD). Itis to be noted that BFS-closure of a BFS-subset is the smallest
BFS-closed superset of that BFS-subset.

Definition 2.18. [44] Consider a BFS-topological spafe 7, D), NpePR(Vp) and
B(Ko)EPB(Vp). Let K4 be a BFS-open set. (K o)EKL4CNp thenAp is called BFS-
neighborhood ofi(Kg). The set of all BFS-neighborhoods of a BFS-pgiti,) is called
BFS-neighborhood system 6fK¢) and is denoted by (3(Ko)).

3. MAIN RESULTS

In this section we discuss some properties of BFS-topology by using BFS quasi-coincident
and BFS Q-neighborhood.

Definition 3.1. Let 3(Kg), K4, EBF(Vp), then(3(Kg) is called BFS quasi-coincident
with BFS-set 4, if and only if 3 p € D| 657 (&) + 0% (&) > 1 andd (&) +
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62(1_)(52-) < —1 for some¢,; €V and it is denoted by (Ko)gK 4,. If 5(Kg) is not BFS
quasi-coincident withiC 4, then it is denoted by (KCg)dkK 4, .

Example 3.2. Consider a universal sét = {£1,&,&3} andD = {p1, p2,ps, ps} be the
set of decision variables. L& = {p,} € D andA; = {p1,p2} C D. We have BFS-point
B(Kg) and BFS-sek 4, as follow:

B(Kg) =1{ K(p1) ={ (£,0.91, -0.82), (&,0.84, —0.75), (&,0.63, —0.69) } }
and

oo f K1) ={ (€1,0.23,-0.34), (£,0.33,-043), (€3,0.53, ~0.61) },
AT K(pe) = { (£1,0.33,-0.44), (&5,0.47, —0.52), (£5,0.54, —0.62) }

It can be seen that(Kg) is BFS quasi-coincident witliC 4, . Becauseég(”(fi) +
§ (&) > 1anddy (&) + 057 (&) < 1, forp; € D andg;eV.

Definition 3.3. Let K 4,,K4,E€BF(Vp), thenK 4, is called BFS quasi-coincident with
BFS-setkC4,, if and only if 6% " (&) + 0% (&) > 1 andéy (&) + 65 (&) < —1
for someg; €V andpe.A; N Ay, and itis denoted byC 4, gIC 4, . If K4, is not BFS quasi-
coincident with/C 4, then it is denoted byC 4, gK 4, .

Example 3.4. Let V = {&1, &2, &3} be the initial universe an® = {p1, p2, p3, p4} be the
set of decision variables. Let; = {p1,p2,p3} C D and Az = {p2,p3,ps} C D. We
have BFS-setk 4, andC 4, as follow:

K(p1) ={ (&,0.21,-0.33), (&2, 0.36, —0.42), (¢5,0.52, —0.60) },
Ka, ={ Kp2) =1 (£1,0.32,-0.48), (&, 0.42, —0.54), (£3,0.56, —0.64) 1},
K(ps) ={ (£&,0.31,-0.44), (&2,0.41, —0.57), (£3,0.52, —0.61) }

and

K(ps) = { (£1,0.81,—0.86), (&,0.82, —0.63), (£3,0.62, —0.71) 1},
K(p‘l) = { (517 0327 _045)3 (527 0417 _052)7 (g?n 0557 _067) }

Now it is ease to see th#i 4, is BFS quasi-coincident withC 4,. BecauseSi(;’)(gi) +
52(;“)(51-) >1 anddﬁ\(;)(gi) + 5%2_)(@-) < —1,forpe A1 N Az and;eV.

Proposition 3.5. Let K 4, andK 4,€BF(Vp), then the following results hold.
i ’C.AléK:Ag = ’CAl(jK:i‘Q.

ii. Ca,qKa, = Ka, (K, # ¢p.

i C.4, K5, -

iv. Ka,qK 4, < thereisg(Kg)EK 4, such that3(Kg)gK a,.

v. Forall 3(Kg)EBF(Vp), B(Ko)EKy, < B(Ka)iK a,-

Vi, K4, CKa, = if BK0)aKa,  thenB(Ko)aK a, VB(K o) EBF (V).
Proof. i. ConsiderkC 4, CK 4,,
& Vp €D we haved; C A, thend” " (&) <657 (¢,) ando? ) (&) 2857 (&),
whereg; V.
& VpeD andg;eV, we gets’) " (&) — 0507 (6)<0 andd?{ (&) — o, (€1) >0

{ K(p2) ={ (&,0.82,—-0.71), (&,0.73, —0.64), (¢3,0.67, —0.68) 1}, }
Ka,
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& VpeDandé; eV, we havey, ) (¢,)+1-6%0 (6,)<1andd™ ) (&) 185 (&) > ~1
= K:AICIICi\z.
ii. Suppose thafC 4,¢K 4,, then by definition, fopeA; N A, and §¢€V,5i(j_) (&) +
0,7 (651 andoly 7 (€) + 0%, (€) < — 1 this shows that’y (&), %7 (&) # 0 and
0% (€, 00 (&) # 0 forp € Ay N Az # 0. So, we get?y” (67877 (&) # ¢ and
T (&)PSY T (&) # ¢ this shows thaki 4, VK4, # ¢p.
iii. Suppose thakC 4, ¢, then we haveec A, NA° andgiev,(ﬂ(f) (£¢)+1—6§fj) (&)>1
and§i(1_)(§i) -1- 55(2_)(51-)% — 1. Which is a contradiction.
iv. Suppose that 4, ¢K 4, then we have fope.A; N.A, andgiev,éi(f) (&) +5ﬁfj) (&)>1
anda” ) (&) + 8% (&)< — 1. Now puts ™ (&) = 657 (¢:) ande® (&) = 6% (&),
This shows thap}(Kg)EK 4, and3(Kg)gK 4,. Conversely, suppose th&{Ko)EK 4,
such that3(Ko)gK 4, thens® ™ ()85 (&) anddy ) (&) 285 (&),
since A(Ko)aK a,, 057 (&) + 057 (€)51 and 6% ) (&) + 6%, ) (€)< — 1. We get,
o0 () + % ()31 andd 7 (&) + %, (€6)< — 1. S0,K4,qK a,
v. Let B(Ko)EKs,,,
&0 V(&)1 — o7 (€) anddg (€)= — 1 - 047 (&),
& o) + 057 (621 andol T (&) + 0% (€)= - 1.
& B(Kg)aKa, .
Vi. Let 8(Ko), K 4, EBF (Vp) andB(Ko)aK a, = 6% " (¢)+6%,” (€)>1 andogy ) (&:)+
61(1_)(&)% — 1. SincekK 4, CK 4, therefore,ég(”(g,-) + 6%?(&)51 and 5’3_)(&) +
%7 (€)Z — 1. Henced(Ko)aK a, - 0
Proposition 3.6. Consider a collectign of BFS-sef« 4, }:c; in a BFS-topological space
(V,7,D). Then a BFS-point(Kg)q U K, & B(Kg)gK 4, .

i€l

Proof. Straightforward. a

Definition 3.7. Consider a BFS-topological spat¥ 7, D). A BFS-setk 4 is called BFS
Q-neighborhood of a BFS-poit(K), if 3K 4, €7 such tha3 (Ko )gk 4, andiC 4, CK 4.
The collection of all BFS Q-neighborhoods of a BFS-pgifiky) is called system of BFS
Q-neighborhoods af(Kg). We write it as BFQN (B(Kg)).

Example 3.8. Let us consider the initial universal Sét= {&;, &2, €3, &4},
D = {p1,p2,p3,p4} be the set of decision variables. Now choose subdets- {p;, p2}
andAs = {p1, p2, ps} of D, construct BFS-set 4, andk 4,

K, = Kpy ={ (€1,0.21, -0.42), (€2,0.41, —0.52), (€3, 0.51, —0.32), (£4,0.61, —0.32) },
A = Kpy = { (£1,0.41,-0.32), (£2,0.51, —0.42), (€3, 0.61, —0.42), (£4,0.41, —0.32) }

Kpy ={ (£1,0.33,-0.54), (€2,0.53, —0.64), (€3, 0.63, —0.44), (£4,0.73, —0.44) },

Ka, = Kpy = { (£1,0.53,—0.44), (€2,0.63, —0.54), (€3, 0.73, —0.54), (£4,0.53, —0.44) },
Kps ={ (£1,0.63,—0.24), (£2,0.23, —0.14), (£3,0.43, —0.24), (£4,0.43, —0.14) }

Now with these BFS-sets, we define a BFS-topolégy= {¢p, Vp, K4, KA,y }, where¢p andVp are null BFS-set and absolute BFS-set
respectively. Let us consider a BFS-point,

B(Ko) = Kp, ={ (£1,0.80,-0.60), (£2,0.62, —0.50), (£3,0.53, —0.73), (£4,0.43, —0.70) }
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and a BFS-set

8 o
= Kp, ={ (€1,0.51,-0.62), (€2,0.63, —0.74), (£3,0.71, —0.62), (£4,0.81, —0.62) }, =
Ka=_ Kpy=1{ (£1,0.61,-0.52), (£2,0.73, —0.64), (€3,0.93, —0.74), (£4,0.61, —0.62) }, _
® Kpy ={ (£1,0.71,-0.51), (£2,0.42, —0.33), (€3,0.65, —0.66), (£4,0.52, —0.35) } =

Itcan be seen that (K o )gK 4, ., for p€ QN A andg; €V, we haves () (5i)+5i11(+) (¢1)S1ands?t ) (§i>+‘5§\11(_) (€)2—
1als0K 4, €K 4. S0,K 4 is BFS Q-neighborhood g8(K o).

Theorem 3.9. Suppose that{s be the family of BFS Q-neighborhoods of a BFS-point
B(Kg) in a BFS-topological spacé€/, 7, D). Then the following results are valid
i. If Ka€Us, thens(Ko)gK 4.
i. If /C_AGUI@ andICAgCAl KAy éUg.
iii. If K 4E€Uz, thenT K 4, EUg such thatiC 4, CK 4 and K 4, €U, for each BFS-point
a(Kg), which is quasi-coincident itk 4, .

Proof. i. Let K 4€Us. Then by definition of BFS Q-neighborhoatK 4, €7 such that
B(Ko)gKa, andK 4, CK 4. From these conditions we gé@”(@) + 6%? (&)>1 and
07 (€)+0%, ) (€)Z—1Tor peD, eV alsod’ " (&) 200 (&) andd’y ) (6)>0% ) (&)
for peD, &€V Thereforeégﬂ (&)+o7 P (fi)ét%(ﬂ (&)4—6%3_)(@)&1 and5pg(_)(£i)+
05 (€)208 (&) + 0%, ()< — 1, for peD, &€V HenceB(Ko)gka.
ii. Let K 4€Ug. Then by definition of BFS Q- neighborhoédCA3 et suchthaB(Kgo)gk a,

andX 4,CK 4. From above conditions we ge% )+ 5p(+)(§,)>1 andép( )(57)
37 (&)< — 1for peD, &€V also
o ()28 (&), 00 (€) 2057 (€) (3. 1)
for peD, &€V Since itis given thatl 4 CK 4, , then we have
o5 (€)% (6, 05T (€200 (€) (3.2

for peD, &€V SinceB(ICQ)qICAB, so we only need to prove thity, CK 4, .

Sinced” ) (€,) <65 (&) andé” (gz)ﬁép(”(g ) for peD, &;€V. By comparing the
equation (1) and (2), we géﬁ‘ 5p(+)(§ )< 5”(“(57) and

(D BT (R (3 for peD, &eV. Hencek 4, €.

iii. Let I 4€Ug, thend K 4, €7 such thap3(Ko)gK 4, andK 4, CK 4. S0,3 K 4, €Ug such
that3(Ko)gKa,, K4, CK 4. Now leta(Kg) be any BFS-point and(Kg)g¢K 4,. Hence
K a, EU,. O

Theorem 3.10.1f £ 4, andK 4, be two BFS Q-neighborhoods of a BFS-pgiitCy) in a
BFS-topological spacéV, 7, D), thenk 4,NK 4, is also a BFS Q-neighborhood.

Proof. Let K4, andK 4, be two BFS Q-neighborhoods of a BFS-poif{tCo), then by
definition of BFS Q-neighborhoold 4, , 3 K 4, €7 such that3 (K o) gk 4, andk 4, CK 4, .
From these conditions we get,
S5 (&) + % (€)1, 687 (&) + 9%, (&)< -
for peD, &€V also
P (62 (€, O (€02 (&)
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for peD, &EV. Similarly, for BFS Q-neighborhook 4,, 3 K 4, €7 such thap3 (K g)qK 4,
andiC 4, CK 4,. From above conditions we get,

52 (&) + 07 (€)31, o8 () + o7 (€) 2 —1
for peD, &€V also
57 () 200 (&), 070 () 200 (&)

for peD, &;€V. Now K 4, andK 4, are BFS-sets and their BFS-intersection is again a
BFS-set. LefC 4,NK 4, = K 4. This shows that

55 (&) = min{h (&), 657 (€0)), 657 (&) = max {657 (€), 6557 (€0}

SincglCAséchl andICA4§ICA2¢ ’CASﬁICA4§/CA1ﬁ/CA2. If Ka,NKa, = Ka,, then
Ka,CK 4. So,
AP () 20 (&), 387 (€200 (&)
for peD, &,€V. As we have3(Kg)¢K 4, and3(Kg)gK 4,, this shows that
B(K)qK 40K 4,] = K45, Where

05 (&) = mindol " (€0), 007 (€0}, 057 (&) = maw {8 (6), 057 (&)
and
05 (&) + % (631, 65 (&) + 0% (@) < -1
for peD, &€V, with the condition/CAséch. Hence,K 4 is BFS Q-neighborhood of
B(Kg). O

Theorem 3.11. A BFS-pointB(ICQ)éEJVZ(ICA) < BFS Q-neighborhood ¢¥(Kg)gK 4.

Proof. ﬁ(ICQ)éE'/l(ICA) < every BFS-closed sé 4, which containingC 4 also fulfil the
condition3(K g)€EK 4, . By this condition we have

B ()< (&), 087 (€200 (&)
for peD, &;eV. Now B(Ko)ECI(K 4) < V BFS-closed set 4 CK 4,
1- 05 (€21 - a7 (@), —1- 08 (62 -1 - 357 (&)

Now, 3(KCo)ECI(K 4) < for any BFS-open se€ 4, CK¢

P ()21 = (&), o (€)Z -1 057 (&)
for peD, ¢;€V. More precisely it can be stated &BFS-open sek’ 4, satisfying

() B R (S N (3 R Al (3
for peD, &;€V. Which shows tha}lCAQiICf4 again

K, ZKS & Ka,aKa

Hence it is shown thab’(lCQ)éﬁ(ICA) < every BFS-open Q-neighborhodd,, of
B(Kg) is BFS quasi-coincident withC 4. Which is perfectly equivalent what we want
to show. O
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Definition 3.12. A BFS-point3(Kg) is said to be a BFS-adherence point of a BFS-set
K 4, if each BFS Q-neighborhood 6fKo) is quasi-coincident withC 4.

Theorem 3.13. Every BFS-pointi(Kg) of a BFS-sefC 4 is a BFS-adherence point &f 4.

Proof. Consider an arbitrary BFS-poif{ o) €K 4, by this condition we have
o (€200 (€, 0% (&) 200 T (&) 3.3)
for peD, &;€V. Now consider a BFS Q-neighborhotigy, of 5(K o), then by definition of

BFS Q-neighborhood] K 4,7 | 8(Kg)gK .4, andK 4,CK 4,, then by these conditions
we get

o (&) + 5 (€)31,05 7 (6) + 8 (€) & — 1 (3. 4)
and
() R AR R (D) BRI (2) (3. 5)
for peD, £;€V. Now by adding the equations (3), (5) and then comparing the resultant
equations with (4) we get,

O (&) + 0 () 208 (&) + 0 ()31

) R (A (R AR (S
for peD, &;€V. HenceK 4,qK 4. Sincek 4, is a BFS Q-neighborhood ¢f(Xo) and
B(Kg)gK 4. S05(Kg) is a BFS-adherence point &f4. O

Definition 3.14. A BFS-point3(Ko) is said to be a BFS-accumulation point of a BFS-set
KA if B(Kg) is a BFS-adherence point &f4 and every BFS Q-neighborhood 8{/Co)
andk 4 are BFS quasi-coincident at some BFS-point different filym (K o) €K 4.

Note that the BFS-union of BFS-accumulation points(of is called BFS-derived set
of K4 and we write it agCd,.

Theorem 3.15. CIK 4 = K 4UKY,

Proof. Consider a collectiony . = {3(Kg)} of BFS-adherence poift(g) of K 4, then
by previous theorem, “ A BFS-point(Ko)ECI(K4) < every BFS Q-neighborhood
of B(Ko)gK . We haveCl(K4) = UY.. SoB(Ko)éS. « either 3(Kg)EK 4 or
B(Ko)EKY. HenceCl(K.4) = UY = KAUKY,. O

Theorem 3.16. A BFS-selC 4 is closeds K 4 contains all of its BFS-accumulation points.

Proof. Suppose thak 4 be a BFS-set then by the resul(K ) = K4UK4, ".

K 4 is BFS-closed

< Ka=Cl(Ka)

& Cl(K.4) = KAUKY,

4 /CA = ’CAG’C‘}

= K:iQICA

< K 4 contains all of its BFS-accumulation points. O
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Definition 3.17. A collection) = {3(Kg)} of BFS-points is called BFS-dense in a BFS-
topological spacéV, 7, D) if each nonempty BFS-open set contains some membérs. of
> is called BFS Q-dense> each nonempty BFS-open set is BFS quasi-coincident with
some members of”.

Note that both the concepts (being BFS-dense and BFS Q-dense) do not imply each other.
It can be seen by the counter examples given below.

Example 3.18. Let > = {a(Kg,),8(Kg,),7(Kg,)} be the collection of BFS-points.
Where
a(Ko,) = { Kpy ={ (61,023, -0.32), (€2,0.21, ~0.34), (5, 0.21, ~0.23), (¢4,0.31, ~0.26) } }
(ICQZ) { po =1{ (£1,0.31,-0.42), (€2,0.32, —0.24), (£3,0.32, —0.41), (£4,0.31, —0.37) } }

(/ng) = { Kps ={ (£1,0.11,-0.22), (£2,0.21, —0.42), (£3,0.17, —0.28), (€4, 0.11, —0.22) } }
Let us consider BFS-topology = {¢p, Vp, K 4, , K a4}, Wherepp andVp are null BFS-set and absolute BFS-set respectively and

8 o
= Kp; ={ (£1,0.51,-0.42), (€2, 0.56, —0.52), (€3,0.51, —0.42), (€4, 0.51, —0.33) }, =
Ka, = . Kpy =1{ (£1,0.61,-0.65), (£2,0.71, —0.84), (¢3,0.72, —0.62), (£4,0.69, —0.63) }, _
S Kpg ={ (£1,0.81,-0.72), (£2,0.84, —0.64), (€3, 0.86, —0.51), (£4,0.73, —0.70) } ~
. — Kpo={ (61,0.51,-0.53), (€2,0.70, —0.74), (£3,0.62, —0.53), (£4,0.53, —0.56) },
A2 T Kpg ={ (£1,0.71,-0.65), (€2,0.83, —0.54), (€3,0.84, —0.41), (£4,0.62, —0.65) }

Itis ease to see that every nonempty BFS-open set contains spye memberSof is BFS-dense iiV, 7, D) butitis not BFS Q-dense because
not every BFS-open set is quasi-coincident with some members.of

Example 3.19. Let us consider noy . = {a(Ko,), 5(Ka,),7(Ko,)} be the collection
of BFS-points. Where

a(Kg,) = { Kpy ={ (€1,0.81,-0.74), (€2,0.92, ~0.85), (€5,0.72, ~0.87), (€4,0.82, ~0.74) } }

ﬂ(]CQZ) = { Kpy = { (£1,0.82,-0.62), (€2,0.71, —0.53), (€3, 0.84, —0.91), (£4,0.79, —0.82) } }
7(’693) = { Kps ={ (£1,0.91,—-0.83), (£2,0.87, —0.73), (£3,0.85, —0.91), (€4, 0.81, —0.84) } }
Suppose that = {¢p, Vp,K4,,K4,} be a BFS-topology, whergp and Vp are null
BFS-set and absolute BFS-set respectively and
Kp, ={ (£1,0.51,-0.42), (€2, 0.56, —0.52), (£3,0.51, —0.42), (€4, 0.51, —0.33) },

Ka, = Kpy = { (£1,0.61,—0.65), (£2,0.71, —0.84), (€3, 0.72, —0.62), (£4,0.69, —0.63) },
Kps ={ (£1,0.81,-0.72), (€2, 0.84, —0.64), (£3,0.86, —0.51), (£4,0.73, —0.70) }

Ky = Kpy = { (€1,0.51,-0.53), (€2,0.70, —0.74), (€3, 0.62, —0.53), (£4,0.53, —0.56) },
Az = Kpg ={ (£1,0.71,-0.65), (£2,0.83, —0.54), (€3, 0.84, —0.41), (£4,0.62, —0.65) }

It is ease to see that every nonempty BFS-open set is quasi-coincident with some members

of >°. So)_ is BFS Q-dense iV, 7, D) but it is not BFS-dense because not every BFS-
open set contains some members$ of

Theorem 3.20. Let (V; 7, D) be a BFS-topological space. A collectidi of BFS-points
{B(Kg,)}€Vp is BFS Q-dense> | J > = Vp.

Proof. It is obvious thal ) > CVp. Let 3(Ko,)EVp be a BFS-point, then by the result,
“ Every BFS-point3(Kg) of a BFS-sefC 4 is a BFS-adherence point &f4 ". Therefore
each BFS-point iIUZgVD is a BFS-adherence point Q]Z and therefore belongs to
6’2(0 >7). Hence the condition is necessary. Now for sufficient conditiorklgt be a
nonempty BFS-open set and SinBECo)ECI(JY]) = Vp. Then by the theorem, “ A

BFS-point3(Ko)ECI(K 4) < BFS Q-neighborhood of(Ko)gK 4 ”. It is ease to show
which we want to prove. O



CertainProperties of Bipolar Fuzzy Soft Topology Via Q-Neighborhood 123

Definition 3.21. Consider a BFS-topological spatg, 7, D). A sub-collectiorj:B of 7is
said to be a BFS-base fore 3 (H;) ;1 CB, for eachkC 4 €7 such thatC 4 = |J H;.

el
Definition 3.22. A sub-collectionBEN (3(Kg)) is said to be a BFS-neighborhood base
of N(B(Kg)) if 3BEB for eachAeN (3(Kg))|BCA.

Definition 3.23. A sub-collectionBEQN (3(Kg)) is said to be a BFS Q-neighborhood
base ofQ /N (3(Kg)) if 3 BEB for eachAcQN (8(Kg))|BCA.

Definition 3.24. A BFS-topological spacéV, 7, D) satisfies BFS first axiom of countabil-
ity if there is a countable BFS-neighborhood base for each BFS-pokay )< (V, 7, D).
We denote it by BFE;.

Definition 3.25. A BFS-topological spacéV, 7, D) satisfies BFS second axiom of count-
ability if there is a countable BFS-base for each BFS-pgiitto)€(V, 7, D). We denote
it by BFS<;;.

Definition 3.26. A BFS-topological spacéV, 7, D) satisfies BFS Q-first axiom of count-
ability if there is a countable BFS Q-neighborhood base for each BFS-p@ig)<(V, 7, D).
We denote it by BFS Q€

Proposition 3.27. If a BFS-topological space is BR&-then it is also BFS Q-

Proof. Consider a BFS-point(Ko)a,) €(V, 7, D), wherea = 6’5”(5) andy = 65(’)(5).
Let {v,} = 6752(;)(5) and{a,} = (%(:“)(5) be two sequences in [-1;1 — v) and (L — «,
1] respectively, for each € N. Assume thaf«,, } converges td — « and{~,,} converges
to —1 — v, thenB(Ko)(a,, ~,) b€ a BFS-pointin(V, 7, D), for eachn € N. As (V, 7, D)
is BFS-G, then3 a countable BFS-neighborhood bakgof the BFS-point3(K o) (a., +,.)
(obviously we assume here, that each membeB,pis open) , for eaclh € N. Now
suppose that there B, €B,, such that3(Kg)a, ,)€Bn, for eachn € N. There-
fore, a, <95 7 (€) and, 205 ) (€), for eachn € N. We get,o4 7 (€)>a>1 — a and
5g(;_) (€)<y< — 1 — 7. This shows thaﬁ(ICQ_)((M)an, for eachn € N Consider the
family B of all members of alB,,, then obviouslyB is BFS-open Q-neighborhood base
of 3(Kg)(a,y)- Suppose thah is an arbitrary BFS-open Q-neighborhoodi#Co)a, .
then we have?, " (£)560 7 (£)51 — a andd} ) (£) 268 ) (€) — 1 — 7. As we have
an € (1 — o, 1] andy, € [-1,—1 — ), foreachn € N, 3 m € N|5g(::)(§)§6§(+)(5)
and&f?(;)(g)éég(’) (&) ands? P ()Za,, 51— a ands? ) (£)<v,, < — 1 — . This shows
that 3(Kg)(a,,,~..) A this implies thatd is a BFS-open neighborhood base(af,,, v ).
Therefore 3 BEB,,CB|BCA. Further,3(Kg)¢B. This implies tha is countable BFS
Q-neighborhood base g{Ky). So(V, 7, D) is BFS Q-G.

O

Theorem 3.28. Let (V, 7, D) be a BFS-topological space. A sub-collectiBrin 7 is said
to be A BFS-base far < for each BFS-poin(Kg) and BFS-open Q-neighborhoddl,,
of B(Kg) IHBEDB |(Ko)qHm, Ha CK 4.
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Proof. The necessity of the theorem can be directly follow from the the definition of BFS-
base and by the proposition “ Consider a collection of BFS-§&tg, };c; in a BFS-

topological spaceéV,7,D). Then a BFS-poin]ﬁ(ICQ)qOICAi < B(Ko)gK 4, We

el
have to prove for sufficiency. Suppose on contrary tBais not BFS-base fof, then
3 K4€E7 such thatd; = J{HBEB : HeCK4} # K4. Thus3 p € D such that
()26 (€) and 857 (6)Sa0 ) (€), for € € V. Let s (€) = 1 - a and
0% (€) = —1 — v, then we obtain a fuzzy poimt(Ko). Sinces’ ™ (¢) + a5 (¢) +
a = 1anddy (€) + 300 (€) + 7 = ~1ie. B(Kg)gKa. Thisimplies that3
HuEB|B(Ko)qHs, HuCA. SinceMyEA;. This shows thath, ) (€)<6% " (€) and
6%(;)(5)%6%;)(&) i.e. 65’&)(5) +a<l andéff;)(f) +~> — 1, a contradiction to the fact
that3(Kgo)gHs. Hence the theorem. O

Proposition 3.29. If a BFS-topological space is BR&y then it is also BFS @;.

Proof. Since(V, 7, D) is BFS-G; space, s@ be a countable BFS-base for Consider a

BFS-point3(Kg), then for BFS-open sét 4|5(Kg)qK 4 and by the result“ LetV, 7, D)

be a BFS-topological space. A sub-collecti#nhin 7 is said to be A BFS-base far

< for each BFS-poin(Kg) and BFS-open Q-neighborhod@ls, of 5(Kg) 3 HuE€B

1B(Ko)qHB, Hu CK 4" We getHuEB|B(Ko)qHs CK 4. So it is evident that{y is

BFS Q-neighborhood af(Kg). Now suppose thdl be the family of all such members

Hsp €9B. Then obviously this family is countable family of BFS Q-neighborhood (@)

i.e. the BFS-point3(Kg) has countable BFS Q-neighborhood base. Hence the theorem.
O

Definition 3.30. Consider a BFS-topological spaf¥, 7, D). Suppose thakl 4 and X 4,
wherei € I be BFS-sets itfV, 7, D). Then{K 4,|i € I} is said to be a BFS-cover & 4
& ICAC\;/IICAi. if 3{ C I|ICAC\€71/CAI. wherei € I}, thenK 4, fori € I, is called

BFS-subcover(which is a BFS-open cover itselfxof.

Definition 3.31. A BFS-setk 4 in a BFS-topological spadé’/, 7, D) is said to be satisfied
BFS-Lindebf property if each BFS-open cover &f4 has a countable BFS-subcover.

Example 3.32. Let V' = {&,&,,&3} be a universal set an® = {p;,p>} be the set of
decision variables. Lé€h, K% andC3, EB(Vp). Where

Then7 = {¢p, VD7 Kk, K%, K3 }. Now suppose that

Kp, ={ (£1,0.42,-0.33), (£2,0.44, —0.42), (£5,0.62, —0.15)

L = ={ (£&,0.31,-0.52), (&, 0.21,-0.32), (£3,0.33, —0.34) },
D= { ={ (£&,0.52,-0.32), (&, 0.51,—0.53), (£3,0.55, —0.36) } }
2 ={ (£&,0.51,-0.52), (&, 0.32,—0.32), (&3,0.33, —0.34) },
D { ={ (€1,0.52, 0. 43), (€2,0.51, —0.53), (€5,0.71, —0.51) } }
i ={ (£&,0.31,-0.33), (&, 0.21,—0.21), (&5, 0.22, —0.31) },
D= { 5 —{ (51,032, —0.32), (&,0.51, —0.33), (€5,0.55, —0.36) } }

n { Kp, ={ (£1,0.41,-0.43), (62,0.22,-0.25), (63,0.11,-0.23) },
P }
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Then it can be seen that each BFS-open covéishas countable BFS-subcover.

Definition 3.33. The support of a BFS-sét 4 is defined ag£[d;7 (€) # 0,4, (§) # 0}.
We denote it by supiC 4).

Definition 3.34. A BFS-setk 4 in a BFS-topological spadé’, 7, D) is uncountable= its
support is an uncountable set.

Definition 3.35. A BFS-topological spacéV, 7, D) is called BFS-separable or (BFS Q-
separable)=- 3 a countable collection of BFS-points BF (Vp) which is BFS-dense or
(BFS Q-dense).

Theorem 3.36. A BFS-topological space is BFS-separableit is BFS Q-separable.

Proof. Let us suppose thdf = {8(Kg, )} be a countable collection of BFS-points which
is BFS-dense. We assume that Sup((g,)) = {¢.} and letB;(Ko,) = {&}a,—1),
wherel And —1 are positive and negative membership degrees of the BFS{dik, )

at Support,,. Itis obvious that the collectiol” = {3:(Kg, )} is countable BFS Q-dense.
Now for the converse part let us assume that= {3(Kg, )} be collection of BFS Q-dense
with Support,, and lets, . (Ko, ) = {&n}(1/¢,-um), Wherel /¢ and—1/m are positive and
negative membership degrees of the BFS-pgint, (Ko, ) at support,,. Then evidently
> ={Bem(Ko,)|¢,m =1,2,3,...} is countable BFS-dense. O

4. APPLICATION OFBFS QUASI-COINCIDENT IN SELECTION OF PROJECTMANAGER

Decision making techniques have become a popular way to solve many real life prob-
lems, which involve uncertainties. Many researchers have been developed a number of
algorithms to deal with unpredictable data. In the present section, we solve a problem by
applying a modified form of the algorithm given in [46]. We use concept of BFS quasi-
coincident because it will ensure that each object has nonzero membership degree with
some similar properties, i.6, (§;) # 0 andd, (&) # 0forp € A; NA; # (). We calcu-
late BFS-AND, BFS-OR operations to consider all suitable possibilities from our bipolar
information.

Definition 4.1. In a comparison table rows and columns are equal in numbers and are
labeled by members of universal set. The entries are denoted hwherem;; represents
the number of decision variables for which membership degree; of m;.

Algorithm for selection of project manager

Step 1: Select suitable sets of decision variables.

Step 2: Write BFS-sets for suitable subsets of decision variables.

Step 3: Apply BFS-AND operation on the sets, which are BFS quasi-coincident with each
other.

Step 4: Calculate BFS-OR operation for suitable set of choice variables.

Step 5: Evaluate comparison tables of positive and negative information of resultant BFS-
set.

Step 6: Calculate positive and negative membership scores by subtracting row sum from
column sum of comparison tables.

Step 7: Calculate final scores by subtracting positive sc@dsom negative scoredl.
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Stunt
Idemtily wmd Anulyze the Problem

BFS Quusi- = [ BFS Quasi-
Caincident ok i Caincident
BFS-Seis |
Beis | Sels |

BFS-OR Operation for Cheice \'MJSE:D

For Positive Compuirison For Megative |
 Informaticon Tubles | Informaion

Calculate Caloulite
P itive Megative
I for meatiom Information
Soores Scores

Subtract |
Positive
Soones From
Megative
Scores

Stop

Froure 1. Flow Chart of the Alporithm



CertainProperties of Bipolar Fuzzy Soft Topology Via Q-Neighborhood 127

Step 8: Optimal choice is the maximum score in the coluRn- N.

It has become a difficult task to find a good leader but it is more then difficult to find

a great project manager. It is not ease to find a reliable, efficient and successful project
manager. These kinds of problems involve many ambiguities. The managing of a project is
that particular type of leadership position, which requires specific properties and character.
Can we find a best project manager who can deliver project within time limit and specific
budget set by the company? Here we set an algorithm to deal with such kind of uncertain
information.

Example 4.2. Suppose that a company want to choose right candidate for project managing
from a list of his employees to assign an important project. A panel of observers short
list some most competent candidates on the basis of candidate’s previous experience, best
performance and good reputation. 0ét= {3.,3.,35,3,} be the initial universe, which

is the set of short listed candidates. The panel assumes a set of decision vdiables
{p17p25p35p4}7 where

p1. represents hard working as well as good decision maker.

po: represents intelligent and expert in task delegation.

p3. represents confident and well organized.

p4. represents passionate and great problem solver.

Let A; = {p1,p2}, A2 = {p1,p3} andAs = {ps, p4}CD. According to these subsets of
decision variables the panel constructs some BFS-sets by keeping in view the requirements
of the company. The panel assign membership degrees to each set after a careful analysis
of each candidate on the basis of screening test and interview. The panel construct each set
with respect to chosen subset of parameters.

K, = Kp, = { (£1,0.50,—0.40), (€2,0.60, —0.30), (€3, 0.70, —0.40), (£4,0.60, —0.20) },
Al = Kpy = { (£1,0.80,-0.20), (£2,0.90, —0.40), (€3, 0.70, —0.30), (£4,0.60, —0.40) }

KCa = Kp, ={ (£1,0.60,—0.70), (€2,0.60, —0.80), (€3, 0.70, —0.70), (£4,0.50, —0.90) },
Az = = { (&1,0.80,—0.20), (£2,0.90, —0.50), (£3,0.70, —0.30), (£4, 0.60, —0.30) }

Ky = Kpy = { (£1,0.50, —0.90), (£2,0.20, —0.80), (€3, 0.40, —0.90), (£4, 0.50, —0.80) },
Az — Kp, ={ (€1,0.80,-0.20), (£2,0.70, —0.30), (€3, 0.60, —0.30), (£4,0.50, —0.40) }

Now we perform BFS-AND operation on the BFS-sets which are BFS quasi-coincident
with each other. Since it can be seen thigf, andK 4,, K4, andK 4, are BFS quasi-
coincident but 4, and/C 4, are not BFS quasi-coincident. So, we only need to perform
BFS-AND operation betweek 4, and/C 4,, K 4, andk 4,. The resultant BFS-sets are

Kpgy = { (£1,0.60,—0.20), (£2,0.60, —0.40), (€3, 0.70, —0.30), (£4,0.50, —0.40) },

Kpy, ={ (€1,0.50,-0.40), (£2,0.60, —0.30), (£3,0.70, —0.40), (€4, 0.50, —0.20) },
Kpos = { (£1,0.80, —0.20), (£2,0.90, —0.40), (€3, 0.70, —0.30), (£4, 0.60, —0.30) }

ICAIK/CAz :{ Kps ={ (£1,0.50,-0.20), (€2, 0.60, —0.30), (€3, 0.70, —0.30), (£4,0.60, —0.20) },

and
Kpyo ={ (£1,0.50,—0.40), (€2, 0.20, —0.30), (£3,0.40, —0.40), (€4, 0.50, —0.20) },
K K/C o Kpyy ={ (£1,0.50,—0.20), (€2, 0.60, —0.30), (£3,0.60, —0.30), (€4, 0.50, —0.20) },
Ay Az = Kpos ={ (£1,0.50, —0.20), (€2, 0.20, —0.40), (£3,0.40, —0.30), (€4, 0.50, —0.40) },
Kpoy ={ (£1,0.80,—0.20), (€2, 0.70, —0.30), (£3,0.60, —0.30), (£4,0.50, —0.40) }
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Assumethat the panel choose the following set of choice variablesCV

CVv = {p11Vp127p13\7p14,pzlvpgg,pg;ﬂng,p23Vp24,p11\7p24}. The observers con-
struct a BFS-seX 4 for these choice variables.

Kpy opyy = { (£1,0.50, =0.40), (2, 0.60, —0.30), (&3, 0.70, —0.40), (64, 0.50, —0.20) }

Kpgepyy = { (€1,0.50, -0.20), (€2,0.60, —0.30), (€3,0.70, —0.30), (£4,0.60, —0.20) }

KCa = Koy opgy = { (£1,0.60, —0.20), (2, 0.60, —0.40), (&3, 0.70, —0.30), (4, 0.50, —0.40) }
A= Kppgepsy = { (£1,0.80,-0.20), (€2,0.90, —0.40), (€3, 0.70, —0.30), (€4, 0.60, —0.40) },
Kppgepsy = { (€1,0.80,-0.20), (€2,0.90, —0.40), (€3,0.70, —0.30), (£4,0.60, —0.40) }

Ky epgs = { (£1,0.80,—0.40), (2, 0.70, —0.30), (&3, 0.70, =0.40), (¢4, 0.50, —0.40) }

Comparison table of positive membership degreds of

mi>my & & & &4
& 16 2 3 5
&“& |6 6 3 6
& |3 4 6 6
& |2 1 0 6

Positive membership degree score&of

| Sum of rows(a) Sum of columns(3) o —f3

& 16 17 -1
& 21 13 8
&3 19 12 7
&4 9 23 -14
Comparison table of negative membership degreéds of
mi>m; [ & & & &
& 6 2 2 3
& 4 6 4 5
&3 6 3 6 3
&4 5 4 4 6

Negative membership degrees scorek gf

| Sum of rows(ay) Sum of columns(B1) o1 — B

3 13 21 -8
€ 19 15 4
& 18 16 2
€4 19 17 2

Now we obtain final score by subtracting positive score from negative score
| Positive(P) Negative(N) (P —N)

& 1 8 7
£ 8 4 4
£ 7 2 5
€4 -14 2 -16

Since we choose that candidate which attain maximum value.£;Sig, the best choice
because it achieved maximum score.
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5. CONCLUSION

In this paper, we discussed properties of BFS-topology by using BFS quasi-coincident
and BFS Q-neighborhood. We defined BFS quasi-coincident and BFS Q-neighborhood
for BFS-set and proved some certain properties of BFS quasi-coincident and BFS Q-
neighborhood. These properties are very useful throughout this work. We studied important
notions of BFS-topology including, BFS-adherence point, BFS-accumulation point, BFS
Q-countability axioms and BFS Q-separable space by using BFS Q-neighborhood. We dis-
tinguished between BFS-denseness and BFS Q-denseness of a subset. Both these terms do
not imply each other, the counter examples are given for both terms. We also discussed the
concept of BFS-Lindeffspace. Finally, we present an application of BFS-quasi-coincident
in decision-making of project management by using BFS-AND, BFS-OR operations. The
proposed algorithm is perfect, when we have more then one BFS-sets. The flow chart of
the algorithm has been also presented.
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