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Abstract Among many algebraic structures, algebras
of logic form an essential class of algebras. BCK and
BClI-algebras are two classes of logical algebras. They were
introduced by Imai and Iséki [6, 7] in 1966 and have been
extensively investigated by many researchers. The concept
of fuzzy soft sets is introduced in [17] to generalize standard
soft sets [21]. The concept of intuitionistic fuzzy soft sets is
introduced by Maji et al. [18], which is based on a combi-
nation of the intuitionistic fuzzy set [2] and soft set models.
The first section will discuss the origins and importance of
studies in this article. Section 2 will review the definitions
of a BCK/BClI-algebra, a soft set, a fuzzy soft set, and an
intuitionistic fuzzy soft set and show the essential properties
of BCK/BCI-algebras to be applied in the next section. In Sec-
tion 3, the concept of an anti-intuitionistic fuzzy soft b-ideal
(AIFSBI) is discussed in BCK/BCI-algebras, and essential
properties are provided. A set of conditions is provided for an
AIFSBI to be an anti-intuitionistic fuzzy soft ideal (AIFSI).
The definition of quasi-coincidence of an intuitionistic fuzzy
soft point with an intuitionistic fuzzy soft set (IFSS) is
considered in a more general form. In Section 4, the concepts
of a (€,€ Vqz)-AFSBI and a (€, € Vqz)-AIFSBI of © are
introduced, and some characterizations of (€, € Vqz)-AIFSBI
are discussed using the concept of an AIFSBI with thresholds.
Finally, conditions are given for a (€, € Vg¢i)-AIFSBI to be a
(€, €)-AIFSBL

Keywords BCK/BCl-algebra, Intuitionistic Fuzzy Soft
Set, Anti-intuitionistic Fuzzy Soft B-ideal and (€,€ Vgi)-
anti-intuitionistic Fuzzy Soft B-ideal

1 Introduction

Several authors have investigated the algebraic structure of
certain uncertainty theories. Zadeh’s [30] theory of “fuzzy
sets” is the best solution to deal with uncertainty. Many other
hybrid concepts arose as a result of the development of fuzzy
sets. The concept of “intuitionistic fuzzy set as generalization
of fuzzy sets” was introduced by Atanassov [2]. Imai and Iséki
[6] presented the concept of “BCK-algebra”. Molodstov [21]
has introduced the soft set concept as a new mathematical tool
to address uncertainties free of issues that are plagued by tra-
ditional methods. Maji et al. [16] examined a number of op-
erations based on soft set theory. The concept of “fuzzy soft
sets” is introduced in [17] to generalize standard soft sets [21].
Maji et al. [18, 19, 20] introduced the “intuitionistic fuzzy
soft set theory”, which is based on a combination of the in-
tuitionistic fuzzy set [2] and soft set models. Muhiuddin et al.
[22, 25, 26, 29] introduced various concepts used in BCK/BCI-
algebras.

Bhakat et al. [5], which is a viable generalization of the
“Rosenfeld fuzzy subgroup”, has introduced the definition of
“(e,€ Vq)-fuzzy subgroup”. Similar generalizations of ex-
isting fuzzy subsystems of other algebraic structures are now
naturally explored. Jun et al. [12, 14] defined (€, € Vq)-fuzzy
subalgebras, and ideals. These ideals are fuzzy set general-
izations. The concept of quasi-coincidence of an intuitionistic
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fuzzy point within an intuitionistic fuzzy set was introduced
by Jana et al. [9]. We introduced the notions of (€, € Vq)-
intuitionistic fuzzy BCI-subalgebras and explored their proper-
ties with the help of this new idea. Jana et al. [8] introduced and
investigated the concept of “generalized intuitionistic fuzzy
ideals of BCK/BClI-algebras based on 3-valued logic”.

Jun [10] introduced the concept of “soft BCK/BCI-algebras”
by applying soft sets to the theory of BCK/BClI-algebras.
With several examples, Balamurugan et al. [3] introduced the
concept of “anti-intuitionistic fuzzy soft ideals in BCK/BCI-
algebras”. Balasubramanian et al. [4] investigated “(€, €
Vq)-anti intuitionistic fuzzy soft subalgebras of BG-algebras”.
Muhiuddin et al. [1, 23] pioneered the use of “normal unisoft
filters in Rp-algebras”. Critical soft points, concave soft sets,
and union-soft ideals of ordered semigroups were developed
by Jun et al. [15]. Muhiuddin et al. [24, 28] discussed cubic
soft set-based subalgebras of BCK/BCI-algebras with applica-
tions in BCK/BCl-algebras. Muhiuddin et al. [27] defined the
“N-soft p-ideal of BCI-algebras”.

In this paper, we present an AIFSBI in BCK/BCl-algebras.
It is demonstrated that an AIFSBI is equivalent to an AIFSIL
Characterizations of (€, € Vgz)-AIFSBI are discussed using
the concept of an AIFSBI with thresholds. Finally, it is demon-
strated that a (€, € Vg )-AIFSBI is a (€, €)-AIFSBL

2 Preliminaries

A BCl-algebra (©, ©,0) of type (2,
ing conditions for every 0, », w € o:
(C1) (00 %) 0 (@0 w)) O (w0 x) =0,

(C2) (00 (00 x)0x=0,

(C3) 000 =0,

(Cy) 00 =0and 00 =0 = 0 = 5. The partial ordering
is demarcated as 0 < s if and only if 3 © > = 0.

If a BCl-algebra @ satisfies 0 © 0 = 0 for every 0 € O, then
©isaBCK- algebra. 5) denotes a BCK/BCl-algebra, other than
or otherwise stated. Assume © is a BCK/BCI- -algebra. Then 5)
meets the following conditions for any 0, ¢, w € o,

Cr) 000=07,

Cs) (00x)0w=(00w)O s,

C7) 00 (0 e») =(000) o (00 ),
)
)

0) that meets the follow-

C5)00(00(00x) =007,
Cy)0<ximplydOow<»Owandw O » < w0,
Co) (00w O (>x0w) <O s,
Ci) (00w O»x<00O s,

Ci12) 0000 (00w o (x0w)))=(00x) 0O
C13) 0000 (@0 %) =(002x%) 0 (000,
where 0 < s if and only if 0 © 5 = 0.

An ideal of O is a non- empty subset T of @ that satisfies
(C14) O EIand(C15)5®%€ Tandx € 1 = d € I for
every 0, »x € O.

A non-empty subset I of © is called a b-ideal of@lf it sat-
isfies (C14) and (Ch) (@O w)Ox e landx € [ =0 e T
for every 0, » € o.

(009),

/\/—\AAA/—\/—\/—\/-\

~

Definition 2.1. [21] A pair (A, £) is referred to as a soft set
over©® & A £ — p(0).

(€, € Vqr)-Anti-Intuitionistic Fuzzy Soft b-Ideals in BCK/BCI-Algebras

Definition 2.2. [17] Let f cz= Sbea set of factors, and O be a
pr1mary set under consideration. Then (A ¢ ) is a fuzzy soft set
over ©, where A is a mapping £ into the set all fuzzy set A(G))

Definition 2.3. [18] Let f C = be a set of factors, and O be
a primary set under consideration. Then (A 5) is called an

intuitionistic fuzzy soft set over O, where A is a mapping f
into the collection of all intuitionistic fuzzy set ]IA(@)

3 Anti-intuitionistic fuzzy soft b-ideals

—~

Definition 3.1. [3] AnIFSS (A, ) is called an AIFSI of € © if
AD] = {(8,wg3(9), 555()) | € © and § € &} is an AIFI
of € © satisfies for each 0,»x € o:

(AIFII) wK[S] (0) S WK[S] (5) and CX[S]( ) > (SN [5] (5),

(AIFI2) WRE (@) < WA (0o x)V wx[é]( ),

(AIFI3) ¢35 (0) = ¢x15(0 © 50) A gz (52).

~

Definition 3.2. An IFSS (A, &) is called an AIFSBI of € © if
Al] = {(8,wz5(9), 53,4 (D)) | B € © and & € £} is an ATFBI
of € O satisfies for each 0,x,w € o:
(AIFBI1) wy 5 (0) < wy 5 (9) and 55, (0) > 555(),
(AIFBI2) wy 5 (9) < wyys (00 @) © 22) Vw
(AIFBI3) ¢35 (0) > <55 (0 © @) © 52) A

R
Example 3.3. Consider a BCl-algebra © = {0,d, 5, w} with
Cayley table.

giX|o|o
gy |vo|o
NIE ==k

alo[g NN
ol N[99

Let A[§] = (WX Sajs)) be an IFSS in O defined as
A 0 0 » w
o | [.15,.65] | [.25,.55] | [.55,.15] | [.55, .15]

Then A[8] is an AIFBI of ©. Thus, (A, ) is an AIFSBI of ©.

Theorem 3.4. Any AIFSBI is an AIFSI of 0.
Proof. Let (K fA) be an AIFSBI of ©. Then

(i) WA[5( ) < vwmg]A((%i O @) O 3) V wy (5) for all
0,x,w@ € ©andj € &. If we substitute 0 for w, we have
wi5)(0) < wis((0©0) O 32) Vwgpy(5). Sinced© 0 =9
forall @ € ©, we have ° WR( (0) < WA (00 3) VWi () for
all o %E@and5€§

(ii) ¢x 5](5) > 315 (00@) ©2) Acg 5 () forall 0, 5, @ €
© and § € £ If we substitute 0 for @, we have SNG) (©) >
SR 6]((3 ©0)0x) A gA[é](%). Since 3© 0 =0 foralld € C:i,
we have ¢z 5 (@) > SNG (00 3) A gf\[g](%) for all 9,5 € ©
and § € 2 o N

Hence, (A, ) is an AIFSI of ©. O
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Theorem 3.5. Any AIFSI is an AIFSBI of ©.

o~

Proof. Let (IA\, &) be an AIFSI of ©. Then

) (i)idg[g] (0) S w5 (00 30) Vwgyy (if) for all 3, c € © and
0 €& Sincedo0 =0 foralld € ©, we have wmg](ﬁ) <
wis (090)©30) Vwgs (50). If we substitute o for 0, we have
wA[é](Eﬁ) < wips (B0 @) ©3) Vwyys (5) forall B, 52, w € 5)

and § € f R
(ii) ) SA3) (@) > NG (0ox)A gA[é]( ) forall @, 5 € O and

5 €& Sincedo0 =0foralld € O, we have gA[é](fS) >
SN ((600)o ) /\gA[é]( ). If we substitute w for 0, we have
i (0) ; i (0 © @) © 50) Aggs(50) forall 0, 3,0 € ©
andéeg. R

Therefore, (A, &) is an AIFSBI of O. O

Theorem 3.6. Let (/AX, 3 ) be an AIFSBI of O. Then it satisfies
forall®, 5,0 € © and b € ¢,

(i) w5 (0 0 ) © (5 0 @) < wy (3 O );
(i) 34 (0 © @) © (2 O ) > 55 (3 © ).

3.1)
(3.2)

Proof. Let (JAX E) be an AIFSBI of ©. Since the inequality
(00 w@) O s < (DO 5) holds in ©. It follows, that (30 w) O

%) © (80 ) = 0. Since (A, ) is an AIFSI of © by Theorem
3.4, we have

(i)wK[g](@@?ﬂ)@%)S 5(((5677/)@%) 00 x)

(5@%)

=
)
=
®
8
®
X
v
=
®
&
®
X

Sap (B0 @) ©30) > 6515(0) A (8 © 52)
A5 (00 @) © ) > 655 (0 © )
forallﬁ%wé@a eg, 0

Theorem 3.7. Let (K Z ) be an AIFSI of O© and if it satisfies for
all 0, ,w € © and § €

(1) w00 ) 2wy (OO @) ©
(4) s [](86%) 7\[5]((6@@)

Then (K, EA) is an AIFSBI of@.

(0 @),
(% © w)).

(3.3)
(3.4)

Proof. (i) Let (A, €) be an AIFSI of © satisfies (3.3). Then
wmg](ﬁ) < WRp 0oV WK[S](%)' Since 0 © 0 = 0 for all
0 € O, we have wmg](ﬁ) < wmg]((ﬁi ©0)©sx)V wA[é]( ).
If we substitute w for 0, we have WAl (0) < < W (0ow)o
%)wa[é]( ») forall 3, 5,0 € O and b € £,

(ii) Let (A,f) be an AIFSI of © satisfies (3.4). Then
25 (0) = 505 (0 © 50) Agzps(50). Since 0© 0 = D forall 0 €
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©, we have SNG (0) > sz 51((3@0)@%)A§7\[5](%). If we sub-
stitute zo for 0, we have §A[5] (@) > CK[S]((F)@w)@%)/\gK[g](%)
forallﬁ%wé@and5€§ N

Hence, (A 5) is an AIFSBI of ©. O

~

Theorem 3.8. If (A, &) and (A, £)° are both AIFSBI of ©, then
(A, &) is a constant function.

Proof. Let (7\,2) and (T\,E)C be both AIFSBI of ©. It is
enough to prove that
(i) wi5(0) = wgpg (9).
(ii) <35 (0) = wiy (0).
(iii) wg 5 (0) = wis (0 © @) © 2) V wy 5 ().
(iv) x5 (0) = R 5]((8 O1) © 5) A g ().
(i) Let0 € Oandé € 5 Then
Wiz (0) < WK[S] () (3.5)
and WX[S( ) < A[é (5)
= 1-wipy (0)<1 —wA[s](ﬁ)
= WR[) 0) > WR[) (9). (3.6)
From Equations (3.5) and (3.6), we have
wig(0) = wy (9) (3.7)
(i) Let d € © and & € £. Then
a5 (0) = <35 (0) (3.8)
and §§[5} (0) > C/%[g} (0)
=1-Gp (0)>1- SV (9)
= SR (0) < AR (0). 3.9
From Equations (3.8) and (3.9), we have
i) (0) = 505 (9)- (3.10)
(iii) Let O, »¢, w € Oandf € E Then
wmg](ﬁ) <wg 5]((3 Ow)Ox)V wA[v](%) (3.11)
and w%[s](ﬁ) < wig ((5 Ow) O x)V w/A\[S](%)
= 1wy 0) < (1 -wyp((00w) © x)) (3.12)
V(1= wyg ()
= wip(0) 2wy (0O 7T) ©2) Vwgy (). (3.13)
From Equations (3.11) and (3.13), we have
[5](6) 5]((5 Ow) O x)V WA[g]( ). (3.14)
(iv) Let 0, »c,w € Oandé € f. Then
a3 (0) = G (00 @) ©30) Az () (3.15)
and % (0) > <A (EE®) 00 A ()
= 1-350) = (1 - 55((0 0 @) © x)) (3.16)
A (1 - §7\[5](%))
= 35 0) < 3500 @) ©3) Agz(2).  (B.17)
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From Equations (3.15) and (3.17), we have

SNE) (0) = <7\[g]((5 Ow)Ox)A gK[S](%)' (3.18)

~

Hence, from (3.7), (3.10), (3.14) and (3.18), we get (K,f) is a
constant function. O

4 (€, € Vq)-anti-intuitionistic
fuzzy soft b-ideals

Definition 4.1. A FSS (A,
©if )] = {(3,ws3(9)) |
AFBI of © for every 0, %
() wi(0) < wi (0)
(i) w5 (0) < wg (OO

a (€, € Vqz)-AFSBI of
ndé € Elisa (€, € Var)-

@ and § € { satisfies:

§orbis
0e€0Oa

bl

) Ox)V wmg](%) v isE

Definition 4.2. An IFSS (A, &) of © is a (€, € Vqz)-AIFSBI
of © if A[§] = {(d, wA[[s]( ) Sap (0)) |0 € ©andd € &} is

a (€, € Vgz)-AIFBI of O for every 9,5, € © and § € 3

satisfies:

() wips (0) < wypp (@) V155,

(i) <375 (0) > wyyg(3) A 55,

(iii)wA[é](?E) wm](@@ )@%)\/wA[é( )
]

<
>

(iv) x5 (0) = x5

Theorem 4.3. An IFSS (A, &) of © is a (€, € Vqz)-AIFSBI of
5) © if and only if ~

(a) (0, ﬁ)EwA[[s] (0,9)€ AGrw3 5

(b) (3, 0)Esxsy = (0,0)€ NSy s,

(¢) (00 ) O 3,9), (5,8)€wzz = (0,9 V 0)€ Nrwy 5
(d) (00 @)©32,7), (5, 0)€ xp = (O 5A§)€T%<K[g]for

all 0,5, € © and § € & where 9, € (0,1].

Proof. (i) First, let (A, €) b
prove (a), and (c). Since (A
we have

e a (€,€ Vqz)-AIFSBI of ©. To
,€)isa (€, € Vqz)-AIFSBI of O,

w

IN
>)

wis(0) 5OV — @.1)

and w5 (9) < wyy (B0 @) © 2)) Vwy s(%)
1

[S2

— R

\
2

4.2)

Letd € ©,6 € £and ) € [0, 1] be such that (5,15)@0.)&[5] =

(€, € Vqr)-Anti-Intuitionistic Fuzzy Soft b-Ideals in BCK/BCI-Algebras

wmg](ﬁ) < 9. Now,

1-%&
(4.1) =w3.5(0) < wyp (0) vV —
T ] if 9> 158
1-&
:>wA[5} (0) <19 or wA[S] (0) < 9
=wz5(0) < J or
1-k 1-—&
wK[S}(0)+19< 5 + 5 =1—K

=wi0) <t or wyy0)+d+R<1
=(0, 19)€wA 5 or (0, 19)qf<;wA[6]
=(0,0)€ Aga: NGRWR (5)-

Therefore, (5,§)éwx[5] = (0,0)€ Agrwy 5 which proves
(a).

Again, let 0, >, @ € @ e gand1§ 0 € (0, 1] be such that
(0 0 w) @ ,0), (s, g)ewA[é] = wy 5]((3 Ow)Ox) <V
and wf\[é](%) < 0.

1—&
42) S35 0) < wys (00 ) © ) Vg () v
~ 1—F
=wz5(0) <IVaVv 2”
L if Jvs> 158
- 151'% if ,gvég 1512
= 1—-&
:>wx[5](5)<19\/g or WA[S](5)< 5
W35 (®) <dVvg or
~  _ 1—-r 1-K&
wig(0) +7Ve< 5T =1-k&
=WR () @) <9Vvg or

Therefore, ((0 © @) © s,7), (s, é)éwf\[é] = (0,9 v

0)€ Ngr Adzwy 5 Which proves (c).

Conversely, suppose (K,E) satisfies (a) and (c). To prove
(A, &) is a (€,€ Vgz)-AIFSBI of ©. If possible (A, &) is
not a (€,€ Vgg)-AIFSBI of O, then there exists B,p,l €
©, 4 € £ such that at least one of wi5(0) > wipy (B) v 55 or
WR3) B) <wg 5]((595) © @\/WA[(S]( PV
WA 5] (0) > WA (8) V152 holds. Choose a real number ¥ such

155 holds. Suppose
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that Letd € ©,6 € £and § € [0, 1] be such that (3, 0)€cz 5 =

w3y (0) > > i (B) 1 ; i “3) Sag (@) > 6. Now,
=wyy(B) < 9 = (B, ﬁ)ew/\w
=(0,0)€ Ageos gy [By condition (a)] (48 =i5(0) > 535(0) A -5
=(0, 19)6‘”3[5] or (0, ﬁ)qﬁw/\[é] 1ok e it < L
Swis(0) <D or wys(0) + I+ A< =5 0) > e —— = {15 if > 1k
first part is not true by (4.3). 1-&

~ 2
Therefore, wg 5 (0 )+19+/~c<1:>wA[6]( )+ <1-k= =Gz (0) > @ or
1- /{zwx[g]()+19>19+19—219[Slncewx[5](0)>1§by 1-fF 1-—F
2 1—& . . . §"“(0)+§> + =1-—k&
(4.3)] = ¥ < 1 — 5%, which contradicts (4.3) again. Hence, Al] 2 2
we must have SN (0)>¢ or SN ](0) +o+ik>1
1—F& 5)Ec « )k
w35 (0) < wig () V —5 (4 =@ 2)€sxps or (0,0)dRsxy

Again, if wyp (B) > wips((B ©0) © 0V wypy(p) V 155

holds for some 8, p, £ € (:) 5 € E Then choose a real number
¥ such that Therefore, (3, é)égx[g] = (0, g)eT%gK[g] which prove (b).
wAH(B)>19>wA (Bol)opVwgy(p)

1_ 7 Again, 0, >, w € ©,5€cfand € (0, 1] such that ((d ©
= ~ Srrx(22) > 0.
=wi((Be ) o p <dandw, 4(p) < a5 (%)

=(Bol) op, @)éwmg] and (g, 3)éwx[5]
=(B, IV 15)6 RSN [By condition (c)]

1—-k&
L (8,9)2 8.9) (4.9) =35 (0) = 35 (0O @) O 3) Aggp(39) A ——
=(8,9 Ewgzy or = (B, 0 Jkws
(9] A[9]

2
=¢5(0) > AsA 1=R
=wip (B) < 0 or wis (B) + D4k <1 SR[3] 5 2
first part is not true by (4.5) _ {?9 if thnp< 5B
~ =Y 1= T A s~ 1-F
:>w7\[5](ﬁ)+19§1—.% 2 it 9no2>
S . 1-7
=1 -kZwyyB)+9>04+9 =29 =50 >IN0 or g (x) > 5
. 1—F s
=9 < TR which contradicts (4.5). =SR] @) >9Ag or
- _ 11—k 11—k -
Hence, ap @) A2 > 3 —1-&
1-& =@ >0As or @) +IANs+iE>1
wip (0) S wip (0O 1) ©30) V() V ——  (46) A O
=(0,0 AN 0)€szpy or (0,7 A0)grsyy
From (4.4) and (4.6), we get — (3,9 A 3)E Agrcx

A ]
wg 5 is an (€, € Vgz) — AFBLof ©. 4.7)

(ii) First, let (A, €) be a (€, € Vgz)-AIFSBI of ©. To prove - o -
~ = Therefore, ((0 ), (5, 0)Esxisr = (0,9 A
conditions (b), and (d). Since (A, &) is a (€, € Vgz)-AIFSBI erefore, (8 © @) © ,9),(x,0) SA[S) (

of ©. we have 0)€ AgrSg (s which prove (d).
L—& C ly, A tisfies (b) and (d). T
A (0) > Ap (@) A . (4.8) onversely, suppose ( 5) satisfies (b) and ( ) 0 prove
(A, &) isa (€, € Vqz)-AIFSBI of ©. If possible (A, §) isnota
and  ¢55(0) = ¢55((0© @) © 3) Az 5() (€, € Vgr)-AIFSBI of , then there exists B p,f €0,5e¢
1-k&

' “49) such that at least one of ¢z (0) < Ap) (B)AL5E or S (B) =
2 §7\[5]((B 00 OopA gﬁ[gl(p) A 15E holds. Suppose SN0 ](0)
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SN (8) A 15E holds. Choose a real number ¥ such that
(4.10)

)
=(0,9)€ Agasz [By condition (b)]
=(0,0)€

SR OF (0, &)q‘ngmg]
= (0) >0 or ¢z(0) + I+ 7 >1
second part is not true by (4.10).

Therefore, ¢ O +D+&>1= SN 0)+39>1—-7=
L= < 6xp5(0) + ) <9+ 9 = 20 [Since ¢55(0) < I by
4.8)] = 9 < 155,
must have

which contradicts (4.10) again. Hence, we

11—k
S, > e -
Again, ich[g](B) < gA[(;]((B@E)@p/\gAm( )N S L= holds

for some 8B, p, ¢ € @ Se f Then choose a real number ¢ such
that

@11

s (B) <0 < sz5(BO ) © 9 Ay z(9)
1-k&
2
:>§X[5]((B ©4) o p>Yand CT\[S](@) >

4.12)

=(Bol)oep, ﬁ)écg[g] and (g, @)égg[g]

=(8B, 9 A ﬁ)eTq,ggmg] [By condition (d)]

=(B, 1§)é§;\[5] or = (8, @)qumg]

=<5 (8) > ¥ or Sap (B) + I+R>1
second part is not true by (4.12).

=B +9>1-F

— R <GB +9 <9 +9 =20

- _1—-K
-2

=1

which contradicts (4.12).

1—k
i (0) 2 35 (00 @) ©39) Agg(39) A ——

5 (4.13)

From (4.11) and (4.13), we get

Saps) s an (€, € Vgz) — AFBLof (2. (4.14)
(4.7) and (4.14) = A[d] is a (€, € Vqz)-AIFBI of ©. Thus,

(A, €)isa (€, € Vgz)-AIFSBI of ©. O

Theorem 4.4. An intuitionistic fuzzy soft (A f) of © is an
AIFSBI of@ if and only lf(A f) isa (€, €)-AIFSBI ofG)

~

Proof. Let (A, f) be an AIFSBI of ©. We prove that (K, ) is
a (€, €)-AIFSBI of ©. It is enough to show that

(€, € Vqr)-Anti-Intuitionistic Fuzzy Soft b-Ideals in BCK/BCI-Algebras

() (9, ﬂ)EwK[g] = (0,7)ew Wi
(i) (9, Q)€§A[5] = (0,0)€c3 NGR
(i) (D0 w) O (20 w), D), (5, & 0)Ewxy = (3,1§V§)éwm5].
(iv) (00w) 0 (>0 wv), 9), (4, 8) €z = (0,0 A B)Ez
for all 8, sc,w € Qand5€§

(i) Letd € © and & € & be such that (o, ﬂ)GwA[(;] where J €
(0,1). Then WA G)) < . Now, wmg](()) < )| (0) <=
WK[S](O) <Y = (O,ﬂ)éwx[g]. Therefore, (3, ﬂ)EwK[g] =
(0, ﬁ)éwK[S]’

(i) Let 0 € Oand$ € gbe such that (9, @)égf\[g] where
6 € (0,1). Then~gx[5](5) > 0. Now, ¢z15(0) = <55(0) >
0 = <x5(0) > 9 = (0,0)€z4- Therefore, (3, 0)€czy =
(0, 0)€sz5-

(iii) Let 3, »¢,w € ©and $ € € be such that (90 w) O (>0
@), ), (5, 0)€wy s where 0,0 € (0,1). Then wg5((0 ©
w) @ ) < @,wA[ 5(%9) < 0. Now, wA[é]@) < wi (@O
w) O )V wK[S}( x)=09Vi= 3,0V s)EwA[é] Therefore,
(B0 @) O »,9), (3, 0)€ Wi = (0, ﬂVQ)EwAM

(iv) Let 0, ¢, € © and & € & be such that (0ow
), 0), (3, g)EgA[é] where 9, g € (0,1). Then Sk 5]((36

) > 19,§A[5l( %) > 0. N?W’ A (0) = g (00 @) ©3) A
gf\[g](%) =9AN0= (0,9A s)égA[é] Therefore, ((0 © w) ©
32,9), (5, 0)€z5 = (0,0 A §)Ezy = A[d] is a (€, €)-
AIFBI of © = (A, €) is a (€, €)-AIFSBI of ©.

Conversely, let (A, é\) be a (€, €)-AIFSBI of ©.

() Letd € ©,6 € £ and wf\[g](ES) = ¥, where 9 € [0,1].
Then wg 5 (0) < ¥ + €, where € is an arbitrary small positive
(0,9 + e)éwj\[g] =
Wiy (0) < I4+56= WA[&]( ) <0 = wz5(0)-

(i) Letd € ©,5 € € and gf\[gl(ﬁ) = g, where g € [0,1].
Then ¢35 (0) > ¥ — €, where € is an arbitrary small positive
E)é§7\[5} = (0,@ - €)é§7\[5] =
a5 (0) > 0= 0 = o55(0) 2 & = 635(0).

(iii) Let 8, 5,70 € © and & € & be such that w5 ((00@)O
») = ﬂ,wx[g](%) = 0, where 9, 0 € [0,1]. Then wm((a O
w) O x) < ¥+ e,wx[g](%) < 0 + €, where € is an arbitrary

5@

number. Therefore, (3,1 + e)éwmg]

number. Therefore, (3,0 —

small positive number. Therefore, (8O w) O s, 0 +¢), (5, 5+
€)€wzy = (O, (1§+€)V(§+e))éw7\[5] = wzy(0) < (V+e)V
(0+¢€) = wg5(0) < IV = wi 5 (00@) O 20) Vwg s ().

(iv) Let 0, >, € Oandé € gbe such that gmg]((ﬁi Ow)oO
%) = 197<K[5]S%) = 0, where ¥, ¢ € [0,1]. Then ng\[S]((a )
w) @ x) >V — ¢, gf\m(%) > 0 — €, where € is an arbitrary
small positive number. Therefore, (00 w)© 3,9 —¢), (3¢, 0—
)€z = (0, (D—€e) A (8—€))Esz5 = szp5(D) > (T—€) A
(0 N ev) = Sy (0) > ING= A[5]((5 Ow) O x) //\\Cg[g](%)
= A[0] is an AIFBI of 0= (A7 €) is an AIFSBI of ©. O
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Theorem 4.5. Let (A, 5) bea (€, € \/q,@) -AIFSBI of ©. Then
(l)IfwA[[s]( ) > 15 "“forsomef)é@ then (A f) isa (€, €)-

AFSBI of ©.

(ll)[fwA[é]( ) < ’“‘forsomeﬁ € @ then w4 5]( ) <

(iii) If <515,(0) < (A €)isa ( )
AFSBI of ©.

(iv) [fgﬂ[(?]@) > 155 for some O € O, then SN 0) > 5

Proof. (i) Let (A,€) be a (€,€ Vqz)-AIFSBI of © and

wz50) > 155 for some § € ©. Now, (3, ﬁ)GwA[J] =
wis(0) < 19. Therefore, 152 < wAm(ﬁ) < 19 Also
wzz(0) > %?wﬂ[a]() 5 =1-
K = WK[S}( J+9+k >1 = (0, 19) WRs): Slnce WA

a (€,€ Vqz)-AFBI of ©, we have (0 ,U)€wg 5 Hence,
( J)Ew (O,ﬂ)EwK[g].

Agam, if ((5 O w) O 3,9, (>, g)EwAm, then wyy (@0
w)Ox) < ﬂandwxm( s) < 0. Therefore, 155 < wy 5](( ©
w) O x) < ﬁand% < wK[S](%) < Q=> IV > SE
Also wy5(0) > 155 Thus, wy 5 (0) +9 v o > 155 + 155 =
1-k = wg @)+ (Vo) +i > 1= (3,0Va)q GRWR(S) Since
Wi is a (€, € Vqz)-AFBI of ©, we have (8,70 V §)Ew Wx g
Hence, ((0 © w) © 2, ﬁ)EwA[[s],(% Q)EMAW = (0,9
g)GwA[ 5- Therefore, A[d]is a (€, €)-AFBI of ©. Thus, (A,
isa (€, € Vqz)-AFSBI of ©.

(ii) Let (&, €) be a (€, € Vgx)-AIFSBI of © and w5 ()
L for all d € @ and § € €. Now, wipg (0) < wypy (D)

1-~k __ n 1
5 = V

< IA

_ 1-&

==,

(iii) Let (A, 5) be a (€, € Vgz)-ATFSBI of © and ¢35 (3) <
=& for some 3 € ©. Now, (5,5‘)é§m5] = G (0) > 9.
LA > a5 (@) > J. Also a(0) < LA =
G0 +0 < HE+E = 1-F = 50 +7+F7 <
1= (0,19)§7\[5]. Since <55 is a (€,€ Vqr)-AFBI of O, we
have (0,9)€qz 5. Hence, (3,9)€cz5 = (0, 7)€z

Therefore,

Again, if (8 © @) O »,9), (», @)égmg], then SN0 (0o
w) © ) >V and <7\[5]( ») > p. Therefore, ~5" > ¢ 5]((5 )
@) © %) > 0 and 55 > ¢35 (30) > g:> 19/\9 < 1—7*@.
Also ¢55(0) < 155 Thus, i (0) + IAG< LA Lok =
1—k = ¢x15/(0) + (9N 0) +F < 1= (0,9 A0)qrszs- Since
i) 18 @ (€,€ Vagg)-AFBL of ©, we have (0,7 A 0)€cg -
Hence, ((00w)0, &)égf\[@’ (3¢, 0)Esz5 = (O, 19/\9) Ap-
Therefore, A[d] is a/ge, €)-AFBI of ©. Hence, (A,§) is a (€
, € Vqr )-AFSBI of 6.

(iv) Let (A,€) bea (€, € Vgz)-ATFSBI of © and o5 ( )

1o fora115 € ©andd € £ Now, gA[(;]( ) > SA[) (@ )

n 1 _ 1—k
/\ T. D

521

5 Conclusions

In this paper, the notion of AIFSI and AIFSBI was pio-
neered, and related properties were investigated. Furthermore,
characterizations of (€, € Vqz)-AIFSBI’s using the concept
of an AIFSBI with thresholds are provided. Finally, certain
properties are given for a (€, € Vgz)-AIFSBI to be a (€, €)-
AIFSBIL
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