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Abstract: In this paper we introduce the notions of fuzzy p-filter and fuzzy
completep-filter, in p-algebra. Also, we give some theorems and relationships
between them.
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1.Introduction In 1980, E. Y. Deeba introduced the notation of filters and in the setting of
bounded implicative BCK-algebra constructed quotient algebra via a filter [2] It is known that
the class of BCK-algebra is proper subclass of the class of BCl-algebra. J. Naggers and H. S.
Kim introduced the notion of d-algebra in1999, which is another useful generalization of
BCK-algebra [5]. The ideal theory plays an important rule in d-algebra . In 1999 [5] J.
Naggers Y. B. Jun and H. S. Kim introduce the notion of d-ideal in d-algebra. in 2017 [4] M.
Alradha ,and S. M. Khalil introduced the notion of characterizations of p-algebra and
generation permutation topological p-algebra using permutation in symmetric group. The aim
of this paper is to introduce some kind of fuzzy p-filter and fuzzy complete-p-filter ,also we
study the relationships between them .

2. Preliminaries of p-algebra
This portion we're introducing definition p-filter and c-p-filter in p-algebra, and some of
their properties are presented.

Definition (2.1)[4]
A p-algebra is a set’ K with a binary operation " " and constant "1" which satisfies the
following axioms :

o KxK =1

o 1xK =1

e K +xZ=1andZ+«KX =1implyX =2, Forall k,Z,e X

o Foral K#Z,K,Z2 eX —{1},imply KX *xZ = Z+xK + 1

Remark : (2.2)

In p-algebra, K we denoted K = 1 by K* for every k € XK.

Definition (2.3)[3]
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A nonempty subset F of a p-algebra X is said to be p-filter if

° 1eF
e (K*xZ")* e F, ZeFimpliesK €F.

Definition (2.4)[3]

A subset of a p -algebra X is side to be complete p-filter (c-p-filter ) if,

° 1e F
e (K*'xZ")'e F,VZeF, impliesK e F

Proposition(2.5):[3]

In p-algebra K every p-filter is a c-p-filter.

Definition (2.6):[6]

Let X be a non-empty set. A fuzzy set in X is a function u : X — [0,1]. If p and i
be two fuzzy subsets of X, then by u € n we mean u(x) < n(x) for all x € X.
Definition (2.9):[1]

Let u and n be two fuzzy sets in X. Then :

1- (unn)(x) = minfu(x), n(x)}, forall x € X.
2- (nuUn)(x) =max{u(x),n(x)}, forall x € X.

uNnand u Un are fuzzy sets in X.

In general, if {u; ,i € A} is a family of fuzzy sets in X, then :
Niea i (x) =inf{ yw;(x), i€ A}, forallx € X and

Uiea i (x) = sup{u;(x), i € A}, forall x € X.

which are also fuzzy sets in X.

3.1 Fuzzy p-filter

In this portion, we introduce concept fuzzy pfilter, and give some its examples
and properties .

Definition (3.1)

In p-algebra K A fuzzy set u issaid to be fuzzy p-filter of , if

D p@DzZpu®*) ¥V ke X
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(2) u(@) =z min{u((K**2Z2))u2)}, VK, Z€EXK

Example (3. 2):

() every constant fuzzy set in p-algebra is fuzzy p—filter

(1) LetXK ={1,b,a,c,d}and a binary operation = is defined by

Then (¥,*,1)isap -algebraand. Let u be the fuzzy set defined by

(09 if K=1,a
”(%)‘{0.5 if X =b,c

Then u is fuzzy p-filter in %. Since
p(1)=09=uX),vkex

u(b) = 0.5 = min{u((b* * 17)"), u(1)} = 0.5
u(b) = 0.5 = min{u((b* * a*)*), u(c)} = 0.5
u(c) = 0.5 = minfu((c* * 1)), u(1)} = 0.5
u(c) = 0.5 = min{u((c* * a*)*), u(c)} = 0.5

Example (3.3):

LetX = {1, b, a, c} and a binary operation = is defined by
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(07 if K=1b
”UC)_{O.6 if X=ca

u(c) = 0.6 # min {u((c* «b*)*),u (b)} = 0.7

, Then u is not fuzzy p-filter in X since

Proposition (3.4):

Let{u;:i € A} be afamily of fuzzy p-filters in p-algebra K. the intersection of a
family of fuzzy p-filters is fuzzy p-filters

Proof :
o w(D)=p(1), vViea
inffy; (1)} = inf{u; (%) }
S0 Nieari (1) = Nieap; (¥)
o letX,Z € X, then p;(K) = min{y; (K* * 2*)), 1, (2)}
Thus inf{ y; (%)} = inf {min{ ; (3" * 27)"), 1, (2)}}
> {min{inf 1; (3 * 27)"), inf1;(2)}}
S0 Niea i (K) = min{Nen pt; (K * Z°)), Niea i (2)}

Remark (3. 5):

The union of two fuzzy p-filters it is not fuzzy p-filter in general , as it is shown

in the next example.

Example (3. 6):
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Let X = {1, b, a, c} and a binary operation = is defined by

Then (X,*,1) is ap-algebra. Let u and n be the fuzzy sets defined as the
following

(09 ifK=1a (06 if K =1b
”(K)_{ 03  if K=bc" 77(3{()‘{0.5 if % =ac

Then y, is fuzzy p-filters , by example (3.2)(Il) and 7 is fuzzy p-filters since
n(a) = 0.5 = min{n((a * 1)*),n(1)} = 0.5
n(a) = 0.5 = min{n((a * b)*),n(c)} = 0.5
n(c) = 0.5 = min{n((c = 1)*),n(1)} = 0.5
n(c) = 0.5 = min{n((c * b)*),n(b)} = 0.5
09 if XK=1a
But(pun)(X) =14 0.6 if K =b
05 if K=c
is not fuzzy p-filter since (U n)(c) = 0.5 2
min{u Un)((c * b)*),uUn)(b)} = 0.6

4- Fuzzy complete p-filter

In this section, we describe fuzzy c-p-filter of p-algebra and study their

relationship with fuzzy p-filter.

definition (4.1)
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Let F be c-p-filter of p-algebra K. A fuzzy subset ur of X is said to be fuzzy
complete p-filter ( fuzzy c-p-filter) , at F,if

o ur(M)zpur(X) VKEX
o up (X)=min {ug (K" *Z°)),ur ()} ,VZEF

Example (4. 2):

Let X = {1,b, a, c,d} and a binary operation = is defined by

Then (X ,*x,1)isap-algebra and F = {1,c} is c-p-filter in K. Let up be the fuzzy

set defined as the following

_(08if x=1,c,d
,u:p(x)—{ 0.5 if x=a,b

Then ug is fuzzy c-p-filter at F . Since

ur (1) =08 = ur (K) ,Vx € X

pr (@) = 0.5 = min{ur ((a” * 17)"), ur (1)} = 0.5
pur (@) = 0.5 = min{uz ((a” * ")), ur ()} = 0.5

pr (b) = 0.5 = min{up ((b" * 17)"), ur (1)} = 0.5
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e (b) = 0.5 = min{up ((b" * c*)*), ur (c)} = 0.5

Example (4.3):

Let X = {1,b,a c} and a binary operation " =" is defined by

Then (X ,*,1) isap-algebraand F ={1,a} isc-p-filterin X but

(08 if X=1a
”(K)_{OA if X=bc

w is not fuzzy c-p-filter at since
pr (b) = 0.4 & min{ur ((b* * a*)*), ur ()} = 0.8

pr (b) = 0.4 = min{uz ((b" * 17)"), 4z (1)} = 0.8

Proposition (4.4)

Every fuzzy p-filter is fuzzy c-p-filter,.
Proof:
Let F be c-p-filter and let u be a fuzzy p-filter, since

o u(l)= uX), VX EeX.
o u(X) = min{ u((K**2)"),u(2)}, VK, Z€ X,

sinceF €K then pu (K) = min{u((K**2Z*)*),u(2)} ,VvZ€F Thus W is

fuzzy c-p-filter, at F .

Remark(4. 5):
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The conversely of Proposition (4.4) is not true in general as in the example (4.
2). Ur is fuzzy c-p-filter
at F ={1,c}, but ug is not fuzzy p-filter, since,

pr(b) = 0.5 & min{uz((b* * d*)*),ur(d)} = 0.8

proposition (4.6):

Let F be c-p-filter in p-algebra K. If { yiF: i € A}is afamily of fuzzy c-p-filters at
F , then Nyea pi', is fuzzy c-p-filter. at F

Proof : Since

o u (D)= p' (X)), VK eXK.and ,V i€A then

inf{u' (1)} = inf{u' 7 (K) }, 50 Nieatt’s (1) = Nieapt' 5 (K), VK €

o LX) = min{uiT((ﬂC* * Z*)*),,ui?(Z)}, VZEF
Thus, inf{ ' (3)} = inf {min{ p' . ((K* * Z2*)), 4" - (2)}} ,VZ € F

> {min{inf p'((KX* * 2*)), infu' .(2)}} ,VZ €F

S0 Niea 'y (30) = min{Njeq 'y ((K* * Z°)*), Nien 'y (2)} ,VZ EF
Then Nea pi' - is fuzzy c-p-filter at F

Remark (4.9):

in general , the union of two fuzzy c-p-filters it is not necessarily fuzzy c-p-filter,

as it is shown in the following example.

example (4.10):

Let X = {1,a, b, c} and a binary operation = is defined by
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balb

c a b 1

It is clear that (¥ ,*,1) isa p-algebraand F = {1,c} isc-p-filterin X. Let ur

and nz be two fuzzy sets defined as the following

08 if X= 1, (0.6 if K =1,b
0.5 if K=ab, ”T(%)‘{os if KX=ac

define 115 (5) = {

Then ugz, 1y are fuzzy c-p-filters at F since

pr(1) = 0.8 > pr(X),vK € X, and

pr(a) = 0.5 = min{ur((a * 1)), ur (1)} = 0.5

pr(a) = 0.5 = min{uz ((a * c)*), ur(c)} = 0.5

pr(b) = 0.5 = min{pz ((b * 1)), ur (1)} = 0.5

e (b) = 0.5 = min{ug ((b * ¢)*), ur ()} = 0.5

Also

1z (1) = 0.6 > 1z(K) ,VK € K, and

nr(a) = 0.3 = min{nz((a*1)*),nx(1)} = 0.3

ne(a) = 0.3 =2 min{nz((a * c)*),nz(c)} = 0.3

nz(c) = 0.3 = min{nz ((c * 1)), nz(1)} = 0.3

nz(c) = 0.6 = min{nz((c * c)*),nz(c)} = 0.6
08 if K=1,c

But (ur Unz)(K) =406 if X =h

0.5 ifKX=a

is not fuzzy c-p-filterat F since (ur Unz)(a) = 0.5 & min{(usr U
ne)((a*c)), (ur Unz)(c)} = 0.6
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