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Abstract

The notion of (implicative) int-soft ideal in a pseudo M V-algebra is introduced,
and related properties are investigated. Conditions for a soft set to be an int-soft
ideal are provided. Characterizations of (implicative) int-soft ideal are considered.
The extension property for implicative int-soft ideal is established.
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1. Introduction

MV-algebras have been introduced by Chang to prove the completeness the-
orem for the infinite-valued propositional calculus developed by Lukasiewicz.
As a non-commutative generalization of M V-algebras, the pseudo MV-
algebra has been introduced by Georgescu et al. [13] and Rachunek [19],
respectively. Walendziak [20] studied (implicative) ideals in pseudo MV-
algebras. A soft set theory is introduced by Molodtsov [18], and Cagman
et al. [9] provided new definitions and various results on soft set theory.
Jun et al. [14], [2], [3] have discussed soft set theory in residuated lattices.
Jun and Park [17], Bordbar [1], [4], [5], [6], [7] and [8] studied applications
of soft sets in ideal theory of BC'K/BCTI-algebras. Jun et al. [15, 16] intro-
duced the notion of intersectional soft sets, and considered its applications
to BCK/BC1I-algebras.

In this paper, we introduce the notion of (implicative) int-soft ideal in
a pseudo MV-algebra, and investigate the related properties. We provide
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conditions for a soft set to be an int-soft ideal. We consider characteriza-
tions of (implicative) int-soft ideal and establish the extension property for
implicative int-soft ideal.

2. Preliminaries

Let M := (M,®,”,~,0,1) be an algebra of type (2,1,1,0,0). We set a
new binary operation ® on M via z @y = (y~ @ x~)~ for all z,y € M.
We will write z @ y ® z instead of z & (y © z), that is, the operation “®”
is prior to the operation “@®”.

A pseudo MV -algebra is an algebra M := (M,®,”,~,0,1) of type
(2,1,1,0,0) such that

r®(Y®2z)=(y) @2, (2.1)
rH0=08z=nuz, (2.2)
rhl=1dzr=ux, (2.3)
1V =0, 1" =0, (2.4)
(@ oy )" =0E@"ay")", (2.5)
r@rTOy=yPy  Or=20y Py=yOz dxz, (2.6)
O @y =(xdy”) oy, (2.7)
(7)== (2.8)
for all z,y,z € M. If we define
(Ve,ye M)(z<y & =~ dy=1), (2.9)

then < is a partial order such that M is a bounded distributive lattice with
the join = V y and the meet x A y given by

rVy=x®z” Qy=z0y Dy, (2.10)
tAhy=z0@ @y =@ay”) oy, (2.11)
respectively.

For any pseudo M V-algebra M, the following properties are valid (see
[13]).
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rOy<zAhy<zVy<zdy, (2.12)
(xVy) =a~ Ay, (2.13)
r<y = 202<20y, 0z<y0z, (2.14)
2@ Ay)=(zZdz)A(28Y), (2.15)
20 (zdy) <z0zrdy, (2.16)
(™))" =z, (2.17)
rOl=x=10u, (2.18)
r®x~=1=a" dux, (2.19)
rOz =0= z"0Ou, (2.20)

for all x,y,z € M.
A subset I of a pseudo MV-algebra M is called an ideal of M (see
[20]) if it satisfies:

0el, (2.21)
Ve,ye M) (z,yel = zdyel), (2.22)
Ve,yeM)(zel, y<z = yel). (2.23)

An ideal I of a pseudo MV-algebra M is said to be implicative (see
[20]) if it satisfies:

Vz,y,ze M) (z0yozel, 27 0yel = z0ycl). (2.24)

A soft set theory is introduced by Molodtsov [18]. Cagman et al. [9]
provided new definitions and various results on soft set theory.
Let P(U) denote the power set of an initial universe set U and A C E

where F' is a set of parameters.
A soft set (f,A) over U in E (see [9, 18]) is defined to be a set of
ordered pairs

(f,A) = {(a:,f(x)) cx e B, f(x) e P(U)},

where f: E — P(U) such that f(z) =0 if z ¢ A. }
The function f is called an approximate function of the soft set (f, A).
F)

For a soft set (f, A) over U in E, the set (f, A), = {a: eEA|~rvCf }
is called the y-inclusive set of (f, A).
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Assume that E has a binary operation —. For any non-empty subset
Aof B, asoft set (f,A) over U in F is said to be intersectional over U (see
[15, 16] ) if its approximate function f satisfies:

(Va,y € A) (a:‘—>y€A = fN(a:)ﬁfN(y)gf(aN—)y)) (2.25)

3. Int-soft ideals

In what follows, we take a pseudo MV -algebra M as a set of parameters.

DEFINITION 3.1. A soft set (f, M) over U in a pseudo MV-algebra M is
called an int-soft ideal of M if the following conditions hold

(va,y € M) (fle @ y) 2 F@) N F)), (3.1)
(voyeM) (y<z = fly) 2 f). (3.2)

It is easily seen that (3.2) implies
(va € M) (£(0) 2 f()). (3.3)

EXAMPLE 3.2. Let M = {(1,y) € R? | y > 0} U {(2,y) € R? | y < 0}. For
any (a,b), (¢,d) € M, we define operations @, ~ and ™~ as follows:

(1,b+d) ifa=c=1,

(a,0) ® (¢,d) =< (2,ad+0b) ifac=2and ad+b<0,
(2,0) otherwise,
(@0) = (2.-2) and (0,5 = (2.-2).

Then M := (M, ®,”,~,0,1) is a pseudo M V-algebra where 0 = (1,0) and
1 =(2,0) (see [11]). Let A = {(1,y) € R? | y > 0} and B = {(2,y) € R? |
y < 0}. Define a soft set (f, M) over U = R in M by

) 3R ifx =0,
FiMPU), 2—1{ 32 ifzeA,
3N ifze BU{1).
It is easily checked that (f, M) is an int-soft ideal of M.

ExaMPLE 3.3. For an ideal A of a pseudo MV -algebra M, let (fA,M)

be a soft set over U = Z in M given as follows:
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~ 27 ifx € A,
fa:M —=PU), ©— { 4N otherwise.

Then (fA, M) is an int-soft ideal of M.

PROPOSITION 3.4. For any int-soft ideal (f, M) of a pseudo MV -algebra
M, we have the following properties.

(1) fl@oy) 2 fl@)n fy).

(2) flzAy) 2 flz)Nfy),

(3) flz@y) = f(z)n fly)
for all x,y € M.

PrOOF: Note that c Oy <z Ay <zVy<zxzdyforall z,y € M. Using
(3.1) and (3.2), we have

faoy) 2 flary) 2 flavy) 2 flzey) 2 flz) N fy)

Since x < zVy < xdy andy <zVy < axdyforalzye M, it
follows from (3.2) that flx®y) C f(x) and f(z ®y) C f(y). Hence
fle@y) C f(x)N f(y). This completes the proof. |
THEOREM 3.5. Let (ﬁ M) be a soft set over U in a pseudo MV -algebra
M. Then (f, M) is an int-soft ideal of M if and only if it satisfies (3.1)
and

(va,y € M) (F(z Ay) 2 f(a)). (3.4)

PrOOF: Let (f, M) be an int-soft ideal of M and let x,y € M. Since
x Ay < z, it follows from (3.2) that f(x Ay) 2 f(x) Suppose that (f, M)
satisfies (3.1) and (3.4). Let ,y € M be such that y < z. Then z Ay =y,
and so f(y) = f(x Ay) D f(z) by (3.4). Therefore (f, M) is an int-soft
ideal of M. O
PROPOSITION 3.6. Every int-soft ideal (f, M) of a pseudo MV -algebra M
satisfies the following inclusion.

(va,y € M) (F(y) 2 fl@) N @~ @) (3.5)
y €
nf

PRrROOF: Note that y < xVy=x @ a2~ @y for all x,y € M. Using (3.1)
and (3.2) imply that f(y) 2 fz @z~ ©y) 2 f(z)N f(z~ @ y) for all
z,y € M. L]
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PROPOSITION 3.7. Every int-soft ideal (f, M) of a pseudo MV -algebra M
satisfies the following inclusion.

(vaye M) (feoy 2 feoyoynfyry)). (36

ProOF: Using (2.18), (2.19) and (2.16), we have z 0y = (z O y) ©®© 1 =
(zOY)O(yoy™) < (z0y)oydy™~ for all z,y € M. It follows from (2.15)
that

r2QY<yA(zoyoydy™)
S@EOYOYOYA(EOyOyoYT)
=z0yOy® (yAy~).
Using (3.2) and (3.1), we conclude that f(zoy) D fzoyoyd (yAy™)) 2
flzoyoy) N flyAy™) for all z,y € M. O

PROPOSITION 3.8. Let (f, M) be a soft set over U in a pseudo MV -algebra
M satisfying two conditions (3.3) and (3.5). Then (f, M) satisfies (3.2)
and

(va,y e M) (f9) 2 F@)n fly©a7)). (3.7)

PROOF: Let x,y € M be such that y < z. Using (2.14) and (2.20), we get
2~ @y <z~ @z =0 and thus 2~ ®y = 0. It follows from (3.3) and (3.5)

that
fy) 2 f@)n fz™ ©y) = f2) N f(0) = f(2). (3.8)
Hence (3.2) is valid. Since
(Yo )"oyor @) <(yoa )"0 (yoz )dzx=0dz=2a (3.9)

for all z,y € M, we have f(z) C f((y@z7)~ ® (y® 2z~ & z)) by (3.2).
Now since
Noy<zort Oy=yoz Gz (3.10)

for all z,y € M, we get f(z~ ®y) D fly©z~ @) by (3.2), and so
f)2 f@)nf@> oy 2 f@)nflyos o)
Qf(x)ﬂ(f(ny Nfllyoa~ )”®(y®x‘69w))) (3.11)
> f@)n (fyea )N f@) = f@)n fyo)

for all x,y € M. O
We provide conditions for a soft set to be an int-soft ideal.
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PROPOSITION 3.9. If a soft set (f, M) over U in a pseudo MV -algebra M
satisfies two conditions (3.3) and (3.7), then it is an int-soft ideal of M.
PROOF: Let x,y € M be such that y < x. Theny®z~ <x®xz~ =0 by
(2.14) and (2.20), and so y ©@ 2~ = 0. It follows from (3.3) and (3.7) that

fy) 2 f@)nflyoa) = f2)n f0) = f(a). (3.12)

Note that (z @ y) Oy~ = (2@ (y)™) 0y =x Ay <z foralz,ye M.
Hence R R R ~ ~
feoy) 2 f)nfl@oy) oy™) 2 f(y) N flz). (3.13)

Therefore (f, M) is an int-soft ideal of M. O
Combining Propositions 3.6, 3.8 and 3.9, we have the following charac-

terization of an int-soft ideal of a pseudo M V-algebra.
THEOREM 3.10. For a soft set (f, M) over U in a pseudo MV -algebra M,
the following are equivalent.

(1) (f, M) is an int-soft ideal of M.

(2) (f, M) satisfies the conditions (3.3) and (3.5).

(3) (f, M) satisfies the conditions (3.3) and (3.7).
THEOREM 3.11. Let (f, M) be a soft set over U in a pseudo MV -algebra
M that satisfies (3.3) and

(va,yz€ M) (fzoy) 2 f@oyo)nfEr o).  (314)

Then (f, M) is an int-soft ideal of M, and satisfies the following conditions:
(va,y e M) (fzoy) = flzoyoy), (3.15)

(Vo € M)(vn € N)(f(z) = f(z")) (3.16)

where z" =z ' Orx=x0z" ! and 2° = 1.

PROOF: Taking z =y, y = 1 and z = z~ in (3.14) and using (2.8) and
(2.18), we have

fly) = fyol) 2 flyolea)nf(@7)~ol) = flyor )N f(z). (3.17)

It follows from Theorem 3.10 that (f, M) is an int-soft ideal of M. If we
put z =y in (3.14) and use (2.20) and (3.3), then

Fzoy) 2 fxoyoy)nfy~oy) = f(zoyoy)nf(0) = f(zoyey). (3.18)



8 Young Bae Jun, Seok-Zun Song and Hashem Bordbar

Since 2Oy Oy <z Oy foral z,y € M, we get f(xOy©y) D flxoOy) by
(3.2). Therefore (3.15) is valid. If n = 1, then (3.16) is clearly true. If we
take z = 1 and y = x in (3.15), then

fo)=f1ow)=f1oro)=f)
Now assume that (3.16) is valid for every positive integer k& > 2. Then
f@) = f@* 1 020 2) = f@ 1 0 2) = f(2*) = f().
The mathematical induction shows that (3.16) is valid for every positive

integer n. O

LEMMA 3.12. For any soft set (f, M) over U in a pseudo MV -algebra M,
the condition (3.14) is equivalent to the following condition.

(va,y,z€ M) (faoy) 2 f@oyo:)nfzoy).  (319)

ProOOF: Taking =z~ instead of z in (3.14) induces (3.19). If we take 2™
instead of z in (3.19) and use (2.17), then we have the condition (3.14). O
For any soft set ( f ,M) over U in a pseudo MV-algebra M, consider
the set R ~
Mj:={ze M| f(z)= f(0)}.

THEOREM 3.13. If (f, M) is an int-soft ideal of a pseudo MV -algebra M,
then the set M is an ideal of M.

PROOF: Obviously, 0 € Mj. Let x,y € M. Then f(z) = f(0) = f(y),
and so

flx@y) 2 fz)n fy) = f(0)

by (3.1). Combining this with (3.3) induces f(z @ y) = f(0), that is,
T Dy € Mf. Let x,y € M be such that z € Mf and y < z. Then
fly) 2 f(x) = f(0) by (3.2), and thus f(y) = f(0) by (3.3). Hence
y € My. Therefore My is an ideal of M. O

The converse of Theorem 3.13 is not true in general as seen in the
following example:

EXAMPLE 3.14. Let M := (M,®,”,~,0,1) be a pseudo MV-algebra in
Example 3.2. Define a soft set (f, M) over U = N in M by

AN if x =0,

f:M =P, @H—){ N ifr0
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Then M; = {0} is an ideal of M but (f, M) is not an int-soft ideal of M.

PROPOSITION 3.15. Let (f, M) and (g, M) be soft sets over U in a pseudo
MV -algebra M such that (f, M)C(g, M), that is, f(x) C g(x) for all x €
M, and f(0) = g(0). If (g, M) satisfies the condition (3.3), then M7 C Mj.
PROOF: Let z € M;. Then §(0) = f(0) = f(x) C g(z), which implies from
(3.3) that g(x) = g(0). Hence z € My and My C Mj. O
COROLLARY 3.16. Let (f, M) and (g, M) be soft sets over U in a pseudo
MYV -algebra M such that (f, M)C(g, M), that is, f(x) C g(x) for all x €
M, and f(0) = g(0). If (g, M) is an int-soft ideal of M, then M C Mj.
ProrosiTiON 3.17. If (f, M) is an int-soft ideal of a pseudo MV -algebra
M, then the set

P(Mf) = {z € M| f(z) # 0}

s an ideal of M when it is non-empty.

PROOF: Assume that P (Mf> # (). Obviously, 0 € P (MJ;) Let z,y €
P (Mf). Then fz) # 0 # f(y), and so f(z & y) 2 f(z) N fly) # 0 by
(3.1), that is, x By € P (Mf> Let z,y € M be such that z € P (Mf) and
y < z. Then f(y) 2 f(x) # 0 by (3.2), and thus y € P (Mf> Therefore,

P (Mf> is an ideal of M. |

DEFINITION 3.18. An int-soft ideal (f, M) of a pseudo MV-algebra M is
said to be implicative if it satisfies the condition (3.14).

ExAMPLE 3.19. For an implicative ideal A of a pseudo MV-algebra M,
let (fm M) be a soft set over U = R in M given as follows:

3R ifx e A,

fa: M —PU), v~ { 67  otherwise.

Then ( f a, M ) is an implicative int-soft ideal of M.
We consider characterizations of implicative int-soft ideals.

THEOREM 3.20. For an int-soft ideal (f, M) of a pseudo MV -algebra M,
the following are equivalent
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(1) (f, M) is implicative.

2) (Fo,y e M) (faoy) = f@oyoy).
(3) (Vo € M) (:v2 —0 = f(z)= f(O)) .
(4) (Vo e M) (flenz) = J(0)) .

(5) (va € M) (flz ha™) = f(0)).

PROOF: (1) = (2) follows from Theorem 3.11. Assume that z? = 0 for all
x € M. Taking x =1 and y = = in (2) and using (2.18) induces

f@)=flo) =flozor) = f?) = f(0).
Suppose that the condition (3) is valid. Since

(zAz ) =@Ar)O@@Ar)<z0z =0

by (2.14) and (2.20), we have (z A z7)? = 0, and so f(z A z~) = £(0) by
(3). Since x Ax™ =z~ Ax =x~ A(z™)” for all x € M, it follows from (4)
that f(z A 2™) = f(0) for all z € M. Finally, assume that the condition
(5) holds. By Proposition 3.7, (5) and (3.3), we have

f@eoy 2 fl@oyoy)
=flzoyoy)

(yAy™)

vy (3.20)
0)=fzoyoy)

nf
nf
for all x,y € M. Note that

2OYOY<zOyYe VY =2z0y0 (e 0y <zr0y0zez" Oy

for all x,y,z € M by (2.14) and (2.16). It follows from (3.20), (3.2) and
(3.1) that

flzoy) 2 fzoyoy) 2 flroyoze2"0y) 2 flzoyo2)Nf(=~ 0y)
for all x,y,z € M. Therefore, (f, M) is an implicative int-soft ideal of M.
]

Theorem 3.20 is used in providing an example of implicative int-soft
ideal.

ExXAMPLE 3.21. Let M := (M,ga,_ ,~,0,1) be a pseudo MV-algebra in
Example 3.2. Define a soft set (f, M) over U =R in M by
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3R ifz e AU {0},

f:M—PU), mH{ 3N ifze BU{1}

where A = {(1,y) € R? | y > 0} and B = {(2,y) € R? | y < 0}. It is easy to
verify that (f, M) is an int-soft ideal of M. Note that x Az~ € AU{0} for
all z € M. Hence f(z Ax~) =3R = f(0), and so (f, M) is an implicative
int-soft ideal of M by Theorem 3.20.
THEOREM 3.22. For a soft set (f, M) over U in a pseudo MV -algebra M,
the following are equivalent.

(1) (f, M) is an implicative int-soft ideal of M.

(2) The non-empty y-inclusive set (f, M), is an implicative ideal of M

for all v € P(U).
PROOF: Suppose that (f, M) is an implicative int-soft ideal of M. Let
v € P(U) be such that (f, M), # (. Then there exists « € (f, M), and so
f(x) D 7. Tt follows from (3.3) that f(0) D f(z) D ~. Hence 0 € (f, M),.
Let z,y € (f,M),Y for #,y € M. Then f(z) 2 ~ and f(y) 2 7, which
implies from (3.1) that f(z®y) 2 f(z)N f(y) 2. Thusz @y € (f,M)V.
Let z,y € M be such that « € (f, M), and y < . Then f(y) 2 f(z) D
by (3.2), and so y € (f,M),. Hence (f, M), is an ideal of M. Let
z,y,z € M be such that x Oy © z € (f M), and 2~ Oy € (f M),. Then
f(zOy®z) Dy and f(z~ ®y) D ~. It follows from (3.14) that
feoy) 2 fzoyoz)nfzToy) 29

and so that © ©y € (f, M),. Therefore, (f, M), is an implicative ideal
of M.

Conversely, assume that the non-empty ~-inclusive set ( f , M), is an
implicative ideal of M for all v € P(U). For any x € M, let f(x ) =7
Then = € (f,M),. Since (f, M), is an ideal of M, we have 0 € (f, M),
argdsof(O)Q’y f(x). For any z,y € M, let f(z r)N fy) =~. Then z,y €
(f, M), and so z®y € (f, M), by (2.22). Hence fzoy) 27 = f(z)Nf(y).
Let z,y € M be such that y < x and f( ) = . Then z € (]F,M)AY7 and
soy € (f,M), by (2.23). Thus f(y) 2 v = f(x). Hence (f, M) is an
int-soft ideal of M. For any x,y,z € M, letf( Oyo)Nfz~oy) =1.
Then 2 ©y© 2z € (f,M), and 2~ ©y € (f,M),. It follows from (2.24)
that x ©y € (f, M), and so that f(x y) 2 7. Therefore, (f, M) is an
implicative int-soft ideal of M. |
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LeMMA 3.23 ([20]). An ideal I of a pseudo MV -algebra M is implicative
if and only if the following assertion is valid.

VeeM)(xnz™el).

THEOREM 3.24. If (f, M) is an implicative int-soft ideal of a pseudo MV -
algebra M, then the set

M, :={z € M| f(z) 2 f(a)}

is an implicative ideal of M for all a € M.

PROOF: Since f(0) D f(z) for all z € M, we have 0 € M,. Let z,y € M
be such that x € M, and y € M,. Then f(x) ) f(a) and f(y) 2 f(a). Tt
follows from (3.1) that f(z®y) 2 f(x)Nf(y) 2 f(a) and so that Dy € M,.
Let x,y € M be such that y < x and « € M,. Then f(y) 2 f(x) 2 f(a) by
(3.2), and so y € M,. Thus M, is an ideal of M. Note from Theorem 3.20
and (3.3) that f(zAz™) = f(0) D f(z) for all z € M. Hence z Az~ € M,.
Therefore, M, is an implicative ideal of M by Lemma 3.23. |

COROLLARY 3.25. If (f, M) is an implicative int-soft ideal of a pseudo
MV -algebra M, then the set My is an implicative ideal of M.

PROOF: Since f(0) D f(z) for all € M, we have M = My which is an
implicative ideal of M. O

THEOREM 3.26. If (f, M) is an implicative int-soft ideal of a pseudo MV -
algebra M, then the set

P (Mf> = {z e M| f(z) #0}
s an tmplicative ideal of M when it is non-empty.

PROOF: Suppose that (f, M) is an implicative int-soft ideal of a pseudo
MV-algebra M. If P (M f> is non-empty, then it is an ideal of M by

Proposition 3.17. Let z,y,z € M be such that t Oy © 2z € P (Mf) and

MOy eP (Mf) Then f(z Oy ®2) # 0 and f(z~ @ y) # 0. It follows
from (3.14) that

f@oy 2 f@oyoz)nfizroy) #0

and so that f(z ®y) # 0, that is, t ©y € P (M};) Therefore, P (MJ;) is
an implicative ideal of M. O
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THEOREM 3.27. (Extension property for implicative int-soft ideal) Let
(f, M) and (g, M) be int-soft ideals of a pseudo MV -algebra M such that
(F, M) (3, M), that is, f(z) C §(z) for all @ € M, and J(0) = §(0). If
(f, M) is an implicative int-soft ideal of M, then so is (g, M).

PROOF: Assume that 22 = 0 for any « € M. Then

g(z) 2 f(z) = f(0) = 3(0)
by the assumption and Theorem 3.20. Since §(0) 2 g(x) for all z € M, it

follows that g(z) = §(0) for all x € M with 2% = 0. By Theorem 3.20, we
conclude that (g, M) is an implicative int-soft ideal of M. O

Acknowledgments This study was funded by the Iranian National Sci-
ence Foundation (Grant No. 96008529).

References

[1] H.Bordbar, S.S. Ahn, M. M. Zahedi and Y. B. Jun, Semiring structures based
on meet and plus ideals in lower BCK-semilattices, Journal of Computa-
tional Analysis and Applications, Vol. 23, No.5 (2017), pp. 945-954.

[2] H. Bordbar, R. A. Borzooei, Y. B. Jun, Uni-soft commutative ideals
and closed uni-soft ideals in BCIl-algebras, New Mathematics and Nat-
ural Computation, Vol. 14, No. 2 (2018), pp. 235-247.

[3] H. Bordbar, H. Harizavi and Y. B. Jun, Uni-soft ideals in coresiduated lat-
tices, Sigma Journal of Engineering and Natural Sciences, Vol. 9,
No. 1 (2018), pp. 69-75.

[4] H. Bordbar, M. Novak, 1. Cristea, Properties of reduced meet ideals in lower
BCK-semilattices, APLIMAT 2018, pp. 97-109.

[5] H. Bordbar and M. M. Zahedi, A Finite type Closure Operations on BCK-
algebras, Applied Mathematics & Information Sciences Letters,
Vol. 4, No. 2 (2016), pp. 1-9.

[6] H. Bordbar and M. M. Zahedi, Semi-prime Closure Operations on BCK-
algebra, Communications of the Korean Mathematical Society
Vol. 30, No. 4 (2015), pp. 385-402.

[7] H.Bordbar, M. M. Zahedi, S. S. Ahn and Y. B. Jun, Weak closure operations
on ideals of BCK-algebras, Journal of Computational Analysis and
Applications, Vol. 23, No. 2 (2017), pp. 51-64.

[8] H.Bordbar, M.M.Zahedi and Y.B.Jun, Relative annihilators in lower
BC K-semilattices, Mathematical Sciences Letters, Vol. 6, No. 2 (2017),

pp. 1-7.



14

[9]

[16]

[17]
[18]
[19]

[20]

Young Bae Jun, Seok-Zun Song and Hashem Bordbar

N. Cagman, F. Citak and S. Enginoglu, Soft set theory and uni-int deci-
ston making, European Journal of Operational Research 207 (2010),
pp. 848-855.

A. Dvurecenskij, On pseudo MYV -algebras, Soft Computing 5 (2001),
pp. 347-354.

A. Dvurecenskij, States on pseudo MV -algebras, Studia Logica 68 (2001),
pp. 301-327.

G. Dymek, Fuzzy maximal ideals of pseudo MV-algebras, Commentationes
Mathematicae (Prace Matematyczne) Vol. 47, No. 1 (2007), pp. 31-46.
G. Georgescu and A. lTorgulescu, Pseudo-MV algebras, Multiple-Valued
Logic Vol. 6, No. 1-2 (2001), pp. 95-135.

Y. B. Jun, S. S. Ahn and K. J. Lee, Classes of int-soft filters in residuated
lattices, The Scientific World Journal, Vol. 2014, Article ID 595160,
12 pp.

Y. B. Jun, K. J. Lee and M. S. Kang, Intersectional soft sets and applications
to BCK/BCI-algebras, Communications of the Korean Mathemati-
cal Society Vol. 28, No. 1 (2013), pp. 11-24.

Y. B. Jun, K. J. Lee and E. H. Roh, Intersectional soft BCK/BCI-ideals,
Annals of Fuzzy Mathematics and Informatics, Vol. 4, No. 1 (2012),
pp. 1-7.

Y. B. Jun and C. H. Park, Applications of soft sets in ideal theory of
BCK/BCI-algebras, Information Sciences 178 (2008), pp. 2466-2475.
D. Molodtsov, Soft set theory - First results, Computers & Mathematics
with Applications 37 (1999), pp. 19-31.

J. Rachunek, A non-commutative generalization of MV-algebras, Czecho-
slovak Mathematical Journal, Vol. 52(127), No. 2 (2002), pp. 255-273.
A. Walendziak, On implicative ideals of pseudo MV-algebras, Scientiae
Mathematicae Japonicae, Vol. 62, No. 2 (2005), pp. 281-287.

Department of Mathematics Education
Gyeongsang National University, Jinju 52828, Korea
e-mail: skywine@gmail.com

Department of Mathematics
Jeju National University, Jeju 690-756, Korea
e-mail: szsong@jejunu.ac.kr

Department of Mathematics
Shahid Beheshti University, Tehran, Iran
e-mail: bordbar.amirh@gmail.com





