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Abstract: In this article, we aim to consider a new kind of double franB{d)-soft fuzzy ideal (briefly, DFB(T)SF-deal), doubt
double framed T-soft fuzzy-algebra (briefly, DDF-soft fuzzlgebra) and doubt double framed T-soft fuzzy ideal fhri®©DF-soft
fuzzy-ideal) of BF-algebra over@, [0, 1]). The notions of DF soft fuzzy-deals, DDF-soft fuzzy-algeband DDF-soft fuzzy-ideals
are defined and their basic properties are investigatedh i support of examples, these notions are illustratedh&y in DF-soft
fuzzy-ideal the union product are studied and proved that tmion product is also a DF-soft fuzzy-deal. Similarhistproperty is also
illustrated in DDF-soft fuzzy-algebra and DDF-soft fuzirleal by using intersection-product. Furthermore, in #rigcle the results
which are proved for DDF-soft fuzzy-algebra of BF-algebisoasatisfied for DDF-soft fuzzy-algebra of BCI/BCl-algalexcept the
concept of ideals of BF-algebra.

Keywords: Double framed soft fuzzy set, Double framed T(B)-soft fuzajgebra(ideal), doubt double framed T-soft fuzzy - algebr
doubt double framed T-soft fuzzy -ideal.

1 Introduction

In our daily life, the graph of uncertainty is very high in feifent fields like engineering, economics and in decision
making problem. If we discussed about the classical mattieah@ool which dealt with uncertainty is crisp set theory
but with the passage of time uncertainty graph is increaBee crisp theory [1] was not enough to handle this problem.
At last fuzzy theory is introduced by L. A. Zadeh [2] in 1965Handle vague concepts. This theory solved this problem
and then it is used in many fields of our life like engineeriplgarmacology, medical application and economics, among
others. This is also affected by uncertainty because thmseqmt based on membership function. We know that, sometime
we feel hesitation to give membership value to any elementtwhelong to fuzzy set. To overcome this problem, in
1999 Moldstov [3] introduced new concept which is known af$ set theory. He defined its applications in different
areas like smoothness of function, measure integratiocemBnnian integration, game theory and economics, among
others.

After introduction of fuzzy theory and soft theory, now wadissed about the work of those researchers whose accepted
this challenging theory and applied this concept in diffé@gebraic structures like first time, Maji [4, 5] discudghis
concept in decision making problem and combined the botlteyos fuzzy set and soft set, and investigated their
properties by giving examples. Cagman et al. [6] initiatedrtroduce this concept in group theory and discussed
comparison between soft set, fuzzy set and rough sets aasdtigated its properties. Ali et.al [7] introduced some new
operations on soft sets. These contradicted the some aperathich are defined by Maji [5]. Jun and Ahn [8] initiated

to introduce the concept of double framed soft and definetbiti®ns. Further, they also discussed the product of double
framed soft BCI/BCK-algebras. Furthermore, they studieel toncept of double framed soft near ring. They also
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discussed major results related to this concept with theaupf examples [9]. Naz [10] defined some operations on
double framed double soft sets and introduced its notiohe. &so studied properties of BCI/BCK-algebras with the
help of basic operations of double framed soft sets. Hadijpbl] applied the concept of double framed soft set in
BF-algebras. Also the notations of double framed BF-algelare investigated by examples. Shabir and Samreena [12],
worked on double framed soft topological spaces and defiteeahdtations. Bilal and Mahmood [13] initiated to
introduce the concept of double framed T-soft fuzzy set &ed toncept is applied in BCI/BCl-algebra and investigated
its properties to understand this concept. Further, thaydikcussed its union-product and defined its notions.lRayha

[14] introduced the doubt fuzzy ideal of BF-algebra and ®ddts properties like the major result in this article,
Cartesian product of doubt fuzzy ideals also a doubt fuzeglidFor further information, we refer to reader papers
[15-25] regarding soft and fuzzy algebraic structures.

In this paper, we applied the concept of double framed T-Bofry set in BF-algebra to introduce DFSF-algebra,
DFSF-deal, DDFSF-algebra and DDFSF-deal. Furthermore,diseussed union-product, intersection-product in
DFSF-deal and DDFSF-deal, respectively.

2 Preliminaries

Let X be a non-empty set. Theh= {< o0, ua(0) > |0 € X} is called fuzzy set, wherga is @ membership function
which map each element &fin [0, 1]. Here we say thaA is fuzzy subset oK. The set of all fuzzy subsets of a séis
denoted byFP(X). Two fuzzy setsA andD are equal if and only ifua (o) = up(o) for all o € X. Wherepa and
Up are membership functions which map each elemedtiof [0, 1].

A pair (7 ,E) is indicated to be soft set over if and onlydf is a mapping fronk to the all subset df) e.g
(7,E)={(e, 7 (e))| ecE and.7 (e)eP(U)}

WhereP(U) is power set ofJ and.7 : E — P(U). The function.7 is an approximation function of the soft ¥, E).
It is easy to see that soft set is parameterized family ofetstifU . The set of all soft sets ovér is denoted bys(U).

A non-empty seX under binary operation¥” with constant® is called a BF-algebra of typg, ©) is denoted by
(X, *, ©) and defined as
oxg=0
forall o, neX< ox@ =0
Ox(o*xN)=nx*o0.

Definition 1. [8]. A double framed paif.7, ®) of X over U is said to double framed soft set, whefe, &) both are
soft sets over the same universe U and denoted.5y &),X) overU.

A (7, ®),X) over U is sad to be double framed soft BCI/BCK-algebra if it satisfi
T(oxn)>7(0)NT(n) and&(ocxn) CG(o)Us(n) forall g, n € A

Definition 2. [13]. A double framed paif.7, u) of X over(U, [0, 1]) is said to DF-soft fuzzy set, where(i&, u), 7
is a soft set over Uyt is fuzzy set ovd0, 1] and denoted by(.7, u),X) over(U, [0, 1]).

Definition 3. [13]. Let((.7,u),A) and((®,g),D) be two “DF-soft fuzzy set” ovefU, [0, 1]) then((.7,u),A) is said
to be DF-soft fuzzy subset @®,g),D) if

(1) ACD,

© 2019 BISKA Bilisim Technology



NTMSCI 7, No. 2, 159-170 (2019)www.ntmsci.com BISKA 161

(2) 7 (a)C&(a)andu(a) >g(a) forallac A.
We can write((ﬂ,u),A)%((@,g), D). Incase((.7,u),A) is super set of(&,g),D).

Definition 4.[13]. Let(( <, pu), V )and(( &, g), D ) are two “DF-soft fuzzy set” ovefU, [0, 1]). Then extended uni-
intof (.7, u),V)and((&, g), D) is defined as a “DF-SS(( .ZU& , ung), VUD ),where7U& : (VUD ) —
P(U) defined by
T (p)ifpev-D
p— &(p) if peD-V
T (p)us(p) if peVND

andung: (VUD ) — [0,1] defined by

p(p) if pev-D
p— g(p) if peD-V
H(p)Ag(p) if pevND.

Itis denoted by{( .7 , u), V)Us((®,9),D)=((ZU6, ung), VUD ). We shall call this uni-int “DF-soft fuzzy
set” over(U, [0, 1]) as union of “DF-soft fuzzy set” ovelJ, [0, 1]).

Definition 5. [13]. Let(( .7, n),V ) and(( &, g), D) are two “DFSFS” over(U, [0, 1]). Then extended int-uni of
(7 ,u),V)and((&,g), D) is defined as a “DFSFS{( .7N& , uUg), VUD )over (U, [0, 1]), where7N& :
(VUD ) — P(U) defined by
T (p)ifpev-D
p— &(p) if peD-V
T (p)n&(p) if peVND

andudg : (VUD ) — [0,1] defined by

p(p)if pev-D
p— g(p) if peD-V
pu(p)vg(p) if pevnD

Itis denoted by(( .7 , 1), V)Me((&,9),D)=(( N6, uUg), VUD ). We shall call this int-uni “DF-soft fuzzy
set” over (U, [0, 1]) as intersection of DF- soft fuzzy set over, [0, 1]).

Definition 6. [13]. Let ((.7, u),A) and ((.7, u),D) be “DF-soft fuzzy set” ove(U, [0, 1]). Then their product is
defined as
Iavp . Ax D — P(U),

[JA/\D:AXD—>[O,1]

such that(o, n) — { ﬂr(’r);) , and denoted by(.%,, Ux),Ax D).

3 Related results

This section is divided in to two sub sections; we proposedctincept of DFSF-algebra, DFSF-deal fhdnd in 29,
DFSF-algebra and DFSF-deal. Also, we investigated itsgntdgs with the support of examples.

For brevity we also calK a BF-algebra. A binary relatior’on X can be defined bg < nifandonlyifoxn =0
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3.1 Double framed B(T)-soft Fuzzy-algebra and double fh®@)-soft Fuzzy-ideals

In this subsection, we proposed the concept of DF-soft ftaiggbra and DF-soft fuzzy-ideal.

Definition 7. A DF-soft fuzzy set(.7, u),X) over (U, [0, 1]) is said to be double framed B-soft fuzzy algebra of BF-
algebra X if

T (oxn) < 7 (0)UT(n)

p(oxn) > p(o).u(n).

Example 1.LetU = {01, 02, 03, 04} be an initial universe set andl= {po, p2, P3, P4} be a set of parameters with
following binary operation:

forall o,n e X {

* Po P2 Ps3 P4
Po Po P2 Ps3 P4
P2 p2 Po P2 P2
Ps3 Ps3 p2 Po P2
P4 P4 P2 P2 Po

Then(X, x, pa)isaBF-algebra. Consider the DF-fuzzy soft set as follows:
T X—=PU)

o {o1, 02}_|f e€ {po, p2}
u if ec {ps, pa}
andu : X — [0, 1]
ers ) 2 Te€{po. P2}
7 ifee {ps, ps}

Itis routine to verify tha( (7, u), X) over(U, [0, 1]) is a double framed B-soft fuzzy BF-algebra.

Definition 8. A DF-soft fuzzy set(.7, 1), X) over(U, [0, 1]) is said to be DFB-soft fuzzy sub algebra of BF-algebra X if
forall o,n e X
{ T (0xn) S T (0)UT(n)
p(oxn)=p(o).un).
Definition 9. A DF-soft fuzzy set(.7, 1), X) over(U, [0, 1]) is said to be double framed B-soft fuzzy ideal of X if for all
o,neX
7(0)C 7 (0)and 7 (0) C T (0xn)UT (n)
{ 1(©) > u(o)?andu (o) > p(axn)u(n).
In Example 1, if we take

| {oo} ifee{po, p2}
ﬂ.X—>P(U)e'—>{ {o1, 0o} ifec{ps, pa}

0.4 ifec {po, p2}
0.6 ifec{ps, ps}
(U, [0, 1)) is also a DFB-soft fuzzy ideal.

And u: X — [0, 1] e~ Then((.7,u),X) is a subalgebra. We note th@t7, i), X) over
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Definition 10. A DF-soft fuzzy set(.7, 1), X) over (U, [0, 1]) is said to be DFT-soft fuzzy algebra of BF-algebra X if for
allo,n eX
p(oxn) JAR(N).

Example 2.LetU = {01, 02, 03} be an initial universe set antl= {po, pp, Pc} be a set of parameters with following
binary operation:

{9<o*n>w< yuZ(n)
>u(o

* Po Po Pc
Po Po Po Pc
Po Po Po Po
Pc Pc Po Po

Then(X, %, pe) is a BF-algebra. Consider the DF-fuzzy soft set as follows:

T X —P(U)

ers {o1} .'f €=Po .
{01, 02} if e {py, Pc}

And p: X — [0, 1]

oy 5 _|f e=po
4 If eec {pb7 pC}
Itis easy to see thdt.7, u),X) over(U, [0, 1]) is a DFT-soft fuzzy BF-algebra. Note that, it is easy to se¢ah results
which are proved in article [13] are satisfied if we replxcBCI/BCK-algebra) as a BF-algebra than BCI/BCK algebra.

Definition 11. A DF-soft fuzzy set(.7, 1), X) over (U, [0, 1)) is said to be DFT-soft fuzzy sub algebra of BF-algebra X

if forall o,n € X

p(oxn)=p(o)Ap(n).
Definition 12. A DF-soft fuzzy set(.7, 1), X) over(U, [0, 1]) is said to be DFT-soft fuzzy ideal of X if for afl n € X

{ 7 (o%xn) C T (a)UT(n)
>

T (O)C T (0o)and 7 (o) C T (oxn)UT ()
p(@)=p (o) andu (o) = p(oxn)Apn).

Proposition 1.1f ((.7, u),X) over(U, [0, 1]) be a DFT-soft fuzzy ideal of X then following hold,

7 (o)< 7 (n)

(@) io=n then {u(c)zu(n),

(b) if 7(oxn)=7(©) and p(oxn)=u(®) then {'i

(c) if oxn <w then { p

Forall o,n, we X.
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Proof. (a) Let 0 < n theno xn = ©. Now by definition of ((.7, u),X) such that7 (o) > J(oxn)uU Z(n) and
p(o) = p(oxn)Au(n) then 7 (o) C 7(@)U 7 (n), p(o) = u(@) A p(n) implies that.7 (o) € .7(n) and
(o) =p(n).

(b) Let F(oxn) = (@) and u(oxn) = p(®). Then by definiton of (7,u),X), we have
F(0) C F(oxn)u.7(n)andu (o) > p(oxn)Ap(n)implies that7 (o) C 7(©)U T (n), u(0) = H(©)Ap(n)
implies that7 (o) € .7 (n) andu () > u(n). (c) By definition of (.7, 1), X), we have

T(0)C T (oxn)uT(n) and p(o)=p(oxn)Ap(n).. 1)
Letoxn <wthen(oxn)+*w=0, 7 (oxn) Cwandu(g+n) > p(w). Now by following (1), we have
T (oxn) C T ((oxn)*w)UT (w) andp (o +n) = L ((0xn)*W) Au(W).
Implies 77 (0xn) C 7 (©)U 7 (w) andu (a+1) > 1 (©) A (W)
Implies .7 (g+n) € .7 (w) andu (o xn) > p(w)
Implies .7 (oxn)UT(n)C7(N)UT (W) and p(oxn)Ap(n) = p(w)Apn). (2

From (1) and (2), we hav& (o) C .7 (n)UJ .7 (w) andu (o) > u(n) A7 (w).

Theorem 1. Let ((.7,u),X) and ((8,9),X) over (U, [0, 1]) be two DFT-soft fuzzy ideals of X then prove that their
intersection is also a DFT-soft fuzzy ideal of X.

Proof.Let ((.7,u),X) and((&,g),X) over(U, [0, 1]) be two DF-soft fuzzy ideals of andg,n € X then

p(@)>p(o) andp(o) > p(oxn)Ap(n) g(©)>g(o) and g(o) > g(oxn)Ag(n).

Now, union of ((7, 1), X) and ((&,9),X) is defined ag(.7, 1), X)Ug ((6,9),X) = ((H, h), X) whereH = 7U®
andh = ung.

{me) C 7 (0) and 7 (0) C 7 (0xn)U.T () {@(@) C &(0) and® (o) C B (0xN)UG(n)

Itis given that7 (©) C 7 (0), u(©) > (o) and® (©) C & (0), g(©) > g(0) then
7(0)Us(0) C 7 (0)Us(0) andy (©) Ag(©) > i (0) Ag(0),

— 7 (0)UB(0) C 7 (0)UB(O) andy (9) Ag(@) > j1(0) Ag(0)

= (706) (0) C (7U&) (0) and(uNg) (@) > (uNg) (o)

ImpliesH (@) C H (o) andh(@) > h(a).

Further, 7 (o) € J(o%xn) U 7(n), u(o) > p(oxn) A pu(n) and &(g) C G(oxn) U &(n),
g(g) > g(axn)ng(n), we

T (0)UB(0) C (T (oxn)UT(N)U(B(oxn)UB(n)) and p(o)Ag(a) > (H(axn)Ap(n))A(G(oxn)Ad(n)),
=7 (0)UB(0) C (T (oxn)UB(a*N))U(B(N)UB(N)) and p(o)Ag(o)> (H(axn)Aglaxn))A(g(n)Argn)),
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= (706) (0) € (708) (0%n)U (708) (n) and(ung) (0) = (uNg) (a7 n) A (HNg) (),
=H(0) CH(oxn)UH(n)andh(a) > h(oxn)Ah(n).
Hence, result is proved.

Note that, intersection of(.7, 1), X) and((&,9),X) over (U, [0, 1]) is also said to be extended int-uni @7, ), X)
and((&,g),X) and known as extended int-uni doubt double T-soft fuzzylidéX.

Corollary 1. Let{((ﬁ,u,—) ,X)is the collection of ideals of Xj =1, 2, 3,.. } Then their Intersection is also a DFT-
soft fuzzy ideal of BF-algebra X.

Theorem 2.Let ((91, 1), X) and (( 92, U2) ,X) be two DFT-soft fuzzy ideals of X ov@t, [0, 1)) then prove that their
union-product is also DFT-soft fuzzy ideal ofxX.

Proof.Let for any(o,n), (v,z) € X x X, we have

(AAV 75)(0,0) = 71(0)U %(0) C Z1(0)UT(n) = (F1V F2)(0,n)
= (A1V %) (0,0) C (71V F2)(0,n) (1A k) (0,0) = 1 (O) A H2(©) > pa(0) A (1)
= (M1/AH2) (©,0) = A p2(0,N).

Since(a,n), (y,z2) € X x X, we have(71V %) (o,n) = Z1(0)U Z(n). As (71, 11) ,X) and ((F2, 42) , X) both are
ideals so we have

1V %) (0,n) = A (0)UF(n)
FL(o*xy)UA(Y)U(Z2(N*2)U T2(2)

F1(0*y)U T2 (N*2))U(T1(Y)U Z2(2)

(VY F)(0xy, N*x2)U((AV ) (¥,2)

(ZAV Z)((0.n)* (¥.2))U((AV %) (¥.2)

= (V%) (0.n) C ((AV F)(0,n)* (%.2))U((AV 72)(Y,2)
Ap)(0.1) = (0) Ap2(n)

(OxY)Apa(Y) A (H2(N*2) A H2(2))

(O*Y) Atz (N*2)) A (HL(Y) A H2(2))

(Vv H2) (0xY, N x2)) A((HaV o) (¥,2))

= (A H2) ((0,n)* (%,2)) A (ML A k) (¥,2))

= (LA p2) (0,n) = (A ) ((0.0)* (¥:2)) A((HLA H2) (:2)) -

Hence,((%, Ur),Ax D) is a "DFT-soft fuzzy ideal” ovefU, [0, 1]).

(7
c

(
)u

(
=
(
(

(M1
> (i
= (M
(
(

3.2 Doubt double framed soft Fuzzy-algebras of BF or BCl/Blgebras

In this subsection, we proposed the concept of doubt DFfarfty-algebra of BF or BCI/BCK-algebra and properties
are investigated with the support of examples.

Note that in this section, we only proved results for BF-blgs. The results and definitions are also hold for doubt
DF-soft fuzzy algebras of BCI/BCK-algebra which are proseBF-algebra if we replack¥ as a BCI/BCK-algebra.
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Definition 13. A DF-soft fuzzy sef(.7, i), X) over (U, [0, 1]) is said to be doubt DF-soft fuzzy set if behaviour of both
sets is changed for example, a DF-soft fuzzy(ét, i), X) over (U, [0, 1]) is said to be doubt DF-soft fuzzy algebra
(DDF-soft fuzzy algebra) of BF-algebra X if for ail, n € X

T (axn)2 T (0)NT(n)
p(oxn) <p(o)vun).

Lemma 1.Every “DDF-soft fuzzy algebra({(.7, u),d) over(U, [0, 1]) satisfies the following conditions
J(0)2 7 (o) andu(©) < u(o)forall o € d.

Proof. By definition of ((Z,u),0), we have J(ox0) 2 Z(o)n (o) for all g € & implies
T (0x0)=.7(0)D .7 (0)because 0 =0.

Now (o 0) < p(o)Vv u(o)forall o€ d. Sinceoxo=0sou(o*o)= (@) < u(o).

Hence, proof is complete.

Theorem 3.For a "DDF-soft fuzzy algebra’((.7, i), d) over (U, [0, 1)), the following are equivalent;

(1).7(0)=7 (o) andu(©) = p(o)forall o € 9J,

T (oxn)2.7(n)andu(oxn) < u(n)forall o, n €o. 3)

Proof. (1) = (2) , We suppose thatl] is valid. Now by definition of((7, ), d), we have(forall o € 6) 7 (oxn) 2
T (o )mﬁ(n)zﬂ( )ﬂﬂ(n) 7 (n)becauseZ (0) =7 (o) forallo e d,now(foralloe d)u(oxn) < p(o)Vv
un)=u@)vu(n)=p(n)because: (@)= (o) forall g € 4. (2) = (1), Assume thaf2) is valid. Then fom = ©
suchthat7 (cx©) D f( )yandu(ox0) < u(0) implies.7 (o) 2 .7 (0©) andu(o) < u(O) because O = g, then
by 3.8. Lemma we have7 (©) 2 7 (0) andu(©) < u(o) forallg € 6,07 (o) = 7 (©) andu (o) = u(O).

Theorem 4.The extended int-uni of “DDF-soft fuzzy set” ovét, [0, 1]) of two doubt double-framed soft fuzzy algebras
(7, n),X)and((®, g),X) over(U, [0, 1)) is “DDF-soft fuzzy algebra” ovefU, [0, 1]).

Proof.Let o, € X then we have

(708)(oxn)= T (0xn)NG(axn) 2 (T (0)NT ()N (&(0)N&(n))
=(7(0)N&(0))N(7 (NN ( ) =(70&) (0)n (7N&) (n
(uUg) (oxn) = p(oxn)vg(oxn) < (u(o)Vvu(n))Vv(g(o)Agn))
=(u(o)vg(o) Vv (u(n)Vv g(n)) (uUg) (o) v (HUg) (n)

HenceV 7 ,)M¢Ds, g) is a “DDF-soft fuzzy algebra” oveiJ, [0, 1]).

Theorem 5. The extended uni-int of two doubt double-framed soft fulggbsas((.7, u),X) and ((&, g),X) over
(U, [0, 1]) is "DDF-soft fuzzy algebra” ovefU, [0, 1}) if ((.7,u),X) C((8,9),X).

© 2019 BISKA Bilisim Technology



NTMSCI 7, No. 2, 159-170 (2019)www.ntmsci.com BISKA 167

Proof.Let 0,n € X then we have

(708) (oxn)= T (0xn)US(a%N)
= (7 (0)NG(0))N (9()

(uNg) (oxn)=p(oxn)Ag(o*n)=g(o* )Sg(cr)v
=(u(o)vg(a)A(u(n)v )

HenceV 7, )UsD e, g) is an extended uni-int “DDF-soft fuzzy algebra” ovét, [0, 1]).

Definition 14. If ((Z1,1),C) and ((92,42),D) be two doubt DF-soft fuzzy ideal of X ov@d, [0, 1]) the their
TAANTp:CxD— P(U) T (c)NT (d)

intersection product is defined gs
H1V 2 :CxD— [0, 1] u(c) Vv u(d)

, such that(c, d) — { And denoted by

((Zn, v),CxD).

Theorem 6. Let ((7, u),C) and ((7, u),D) be doubt DF-soft fuzzy algebras ov@d, [0, 1]). Then prove that
((In, Uv),Cx D) is also a “DDF-soft fuzzy algebra” ovefU, [0, 1]).

Proof.We know that{C x D, ¢, (©,0) is also a BF-algebra. Then we only prove th@?,, uv),C x D) is a "DDF-soft
fuzzy algebra” ovefU, [0, 1]). Let(x,y), (g,n) € C x D, we have

Tenp (%Y) o (0, n)) = Tenp(X* 0, y*n)
=T (xx0)NT(yxn) 2 (7 (X)NT (0))N(Z (y)NT (n))
=(7X)NT ()N (7 (0)nT(n))
=T (X, 0)NTeap (Y1)
Hevp ((%,Y) o (0, N)) = Hovp (X% 0, yx1) = H(Xx0) V U(y*N)
<(HE)V @)V (1Y) VHN))
=(uX)Vuy)Vv(H(o)vun))
= H(Xxy)V H(o*n)
= Hevp (XY) V Hevp (0,1).

Hence,((Jx, uv),C x D) is a "DDF-soft fuzzy algebra” oveiJ, [0, 1]).

3.2.1 Doubt double framed soft Fuzzy ideals of BF-algebras

In this subsection, we proposed the concept of doubt DFfspfty ideals of BF-algebra.

Definition 15. A double framed paif.7, u) of X over(U, [0, 1]) is said to be doubt DF-soft fuzzy sub algebra of BF-
algebra X ifforallo,n € X

T (oxn)2 7 (0)NT(n)
p(oxn) <p(o)vun).

Definition 16. A DF-soft fuzzy set(.7,u),X) over (U, [0, 1]) is said to be doubt DF-soft fuzzy ideal of X if for all
o,nexX
{9( )27 (0) and Z(0)2 T (oxn)NT(N)
©)<u(o) and p(o)<p(oxn)vu(n).
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Proposition 2.1f ((.7, u),X) over(U, [0, 1]) be a doubt DF-soft fuzzy ideal of X then following hold,

(n)

((
T (o
fo<nth
@ifo<n en{ﬂ0<ll ,

(b)if 7 (oxn)=7(O©)andu(oxn)=u0O) then{ ‘Z

T(0)2 T

2 )NT (W)
p(o) < p(

if <wth
(c)ifoxn <wt en{ v T,

(n
n)
Forall o,n, we X.

Proof. (a) Let 0 < n thenoxn = ©. Now by definition of (.7, ), X) such that7 (o) 2 Z(oxn)N.Z(n) and
p(o) < p(oxn)vu(n) then.7(0) 2 7(@)N.7(n), p(o) < u(@)Vvu(n) implies that.7 (o) 2 7(n) and
H(o)<pu(n).

(b) Let J(o*n) = 5‘(@)( and p(oxn) = (©). Then by definition of (7,u),X), we have
7(0)2 7(0+n)n7(n)andu (o) < p(oxn)Vu(n)implies that (o) 2 .7(0)N.7(n), u( )Su( )V u(n)
implies that7 (o) 2 .7 (n) ndu(a)gu(n).

(c) By definition of ((.7, u),X), we have

T(0)2 T (0xn)NT(n) and p(o)<p(oxn)vun). (4)

Letoxn <wthen(oxn)xw=0, 7(oxn) 2wandu(oxn) < u(w). Now by following @), we have
T(0xn)2 T ((@xn)*»W)NT (W) and p(oxn) < p((Txn)*w)V (W)

Implies7 (cxn)2 7 (@©)NT (w) and p(oxn)<u(O)Vu(w)

Implies7 (oxn)2 7 (w) and p(oxn)<pw).

Implies 7 (oxn)N7(N)27M)NT (W) and p(oxn)Vvun)<pWw)vun). (5)
From @) and 6), we have7 (g) 2 .7 (n)N.Z(w) andu (o) < u(n)Vv .7 (w).

Theorem 7.Let ((.7, 1), X) and ((&,0),X) over (U, [0, 1]) be two doubt DF-soft fuzzy ideal of X then prove that their
intersection is also a doubt DF-soft fuzzy ideal of X.

Proof.Let ((.7,u),X) and((&,g),X) over(U, [0, 1]) be two doubt DF-soft fuzzy ideal of ando,n € X then

26(axn)N&(n)
g

(axn)vg(n).

7(©)27(0) and F(0)27(oxm)nT(n) _ . J&(©)26(0) and &(0)
p(©)<p(o) and p(o)<p(oxn)vu(n). (©)<g(0) and g(o)<

Now, intersection of((.7,u),X) and ((6,9),X) is defined as((.7,u),X)Us ((6,9),X) = ((H, h), X) where
H = .7N® andh = uUg.

Itis given thaty (@) O 7 (0), u(©) < u(o) and® (O ) $(0),9(0) <g(o)theng (O)NBG(O) D> T (0)NG(0)
andu (©)vg(0) < u(o)vg(o) = (7N6)(0) 2 (7N®) (0) and(uUg) (©) < (HTY) (7).
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Implies H(®) 2> H (o) and h(® h(o). Further, 7 (o) 2 I (oxn)NJ(n), U(o) < u(o*n)v u(n) and

) <
6(0)26(0xn)N&(N),9(0) <g(oxn)vg(n), we7 (0)N&(0) 2 (7 (axn)NT(N))N(G(axN)NS(N))
and

p(o)va(o) < (u(oxn)vun))vigloxn)vgn)), =7 (0)Né(0) 2 (f(a*n)ﬁéﬁ(a*n))ﬁ(®(n)m’5(n))
and p(0) vVg(0) < (u(axn)va(oxn)) Vv (g(n)van)), = (7N8)(0) 2 (FN&)(o*n)n (7N&)(n) and
(u0g) (0) < (uTg) (o *n)V (1TQ) (n), =H (o) 2 H(oxn)NH(n) andh ( )Sh(a*n)vh(n)-

Hence, result is proved.

Note that, intersection of(.7, ), X) and((&,9),X) over (U, [0, 1]) is also said to be extended int-uni @7, u), X)
and((&,g),X), known as extended int-uni doubt double T-soft fuzzy idéa{ o

Theorem 8.Let {((7], uj),X)is the collection of ideals of Xj =1, 2, 3,...}. Then their Intersection is also a doubt
DF-soft fuzzy ideal of BF-algebra X.

Definition 17. If ((Z1,11),X) and ((9,U2),X) be two doubt DF-soft fuzzy ideal of X ovéd, [0, 1]) the their
intersection product is defined as

DANTp: XxX—P(U)
PV e i X x X — [0, 1]

, suchthat (o, n) — { 'i

and denoted by(.7,, uy),X?X).

Theorem 9.Let ((Z2, 41),X) and (( 92, U2) ,X) be two doubt DF-soft fuzzy ideal of X ov&t, [0, 1]) then prove that
their intersection product is also doubt DF- soft fuzzy ildefaxX x X.

Proof.Let forany(o,n), (v,z) € X x X, we have

(ANFR)(0,0)=7(0)N72(0) 2T (0)NT (N)=(7ANT)(0,n)
= (AN 72)(0,0) 2 (AN T2)(0,n) (V) (©,0) = t1(O) V H2(O), < U1 (0) V Ha(N)
= (11V 2) (0,0) < 1V z(o,n).

Since(o,n), (v,2) € X x X, we have(7A N %) (0,n) = Z1(0)N T (n). Since,((F1, H1),X) and((F2, t2) ,X) both
are ideals so we have

(AND)(0,n)=T1(0)NT2(n) 2 (1 (a*y)NAA(Y)N(T2(n*2)NT2(2)
= (A (oxy)NZ(N*2))N(Z1(Y)N Z2(2) = (AN T2) (O*Y, N*2))N((T1V Z2) (¥,2))
(Vv %) ((o,n)* (¥,2))N(AV %) (¥,2)
= (AV %) (0.n) 2 (AV %) (0.n)x (%.2))N((AV Z2)(¥,2) (U1 V ) (0,1) = Hr(0) V t2(N)
< (M (oxy)V (V) V (H2(N*2)V H2(2) = (U (O*Y) V U2 (N *2)) V (U1 (Y) V H2(2))
((HLV p2) (xYy, N*2))V ((HLV H2) (¥,2) = ((H1V H2) ((0,1)* (¥,2)) V ((H1V H2) (Y, 2))

= (11 V H2) (0,n) < (Vv H2) ((T.n)* (¥,2)) V ((H1V H2) (Y.2)) -

Hence,(( (72N %), (L1V H2)),X x X) is a “DDF-soft fuzzy algebra” oveiJ, [0, 1]).

4 Conclusion

We discussed the DF-soft fuzzy BF-algebra, doubt DF-saftfiBF-algebra and their ideals. By using union product and
intersection product, the above mentioned concepts aesiigated. We can easily see that DF-soft algebra is notalso
double framed B-soft algebra by 1.Example. Similar cas®©fe8B-soft fuzzy ideal and DFT-soft fuzzy ideal.
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