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Algebraic Properties on w — Fuzzy
Trandlation and Multiplication in BP- Algebras
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Abstract: In this paper, we first define @ — Fuzzy BP-sub
algebra then explain the idea of @ —Fuzzy Translation and
Multiplication in BP— Algebras. More over , we generalized the
w — Fuzzy BP- ideal and we consider, new notion discussed
—Fuzzy Trandation and Multiplication in BP- Algebras and
investigate some of related algebraic properties.
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. INTRODUCTION

Zadeh L A [9] Launched the concept of fuzzy sets. Sun Shin
Ahn and Jeong Soon Han [8], described the new notation on
BP-Algebras .The concept of fuzzy BP-Ideal proposed by
Christopher Jefferson Y et al.[3] .PriyaT et a. [5], explored
the new notation of Fuzzy Trandation and Multiplication on
PS-Algebras .The concept of Fuzzy Algebraic Structure in
BP-Algebra were established by Christopher Jefferson Y et
a.[2] .Prasanna A et al. [6] depicted the various concept of
Fuzzy Trandation and Multiplication on B-Algebras .The
proposed the study of, more recent development of Fuzzy
Tranglation and Multiplication on BG-Algebras Prasanna A
etal.[7] .AbuAyub Ansari et al. [1], developed the aspects of
the Fuzzy Trandation of Fuzzy & — Ideals of § —Aagebras
.Kyoung JaLee, et a.[4],described the new notation of Fuzzy
Tranglations and Fuzzy Multiplication of
BCK/BCI-Algebras.In this research paper arranged as that,
section 2 basic fundamental elementary definition and related
the results which are through this research article. In section
3, we have define w@ — Fuzzy BP-sub algebra and Fuzzy
BP-ldeal with respect to the Fuzzy BP-sub algebra and Fuzzy
BP-ldeal and described the algebraic properties of w —
Fuzzy Trandations (w— FT )} and w— Fuzzy
Multiplications (@ — FM } and their some generalization
results.
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[I. PRELIMINARIES

In this section we recall the basic elementary fundamental
definition of fuzzy setsand fuzzy BP-Algebra that will play a
key role for our further to be used in the sequel results.
Definition: 2.1[8]

A BP-algebra ( .X.# .07 isanon-empty set X with a constant
0 and a binary operation * satisfying the following conditions

(x=x=10
(i) x+lx=y)=y
(i) xsz)slyszl=xsyvryzelX.
Definition: 2.2 [8]
A non-empty subset A4 of a BP-Algebra X is said to
beaBP-Sub algebraif x = vy € A, ¥ x.v € A,
Definition: 2.3[9]

Let X beanon-empty set. A fuzzy subset of theset X isa

mapping & : X- [0, 1].
Definition: 2.4 [2]
A fuzzy subset u of a BP-Algebra (X.# .07 is called a fuzzy
BP-sub algebraif ulx # ¥y} = min{ulxl, u(y)Lvx, v € A
Definition: 2.5[8]
A non-empty subset | of BP-algebra (.= .0} is said to be a
BP-ideal of X if it satisfies the following conditions

@i oel

(iDx=yeland yel=xelv¥xyel
Definition: 2.6 [3]
Let X be a BP-algebra. A fuzzy set u of X is said to be a
fuzzy BP-ideal of X if it satisfies the following conditions

(i) #(0) = ulx)

(i) ulx) = min{ulx = y) uly) vz ye X

Example: 2.6.1
Let (X = {0,1,2,3},+.0) be a BP-algebra with the following
cayley table.
* 0 1 2 3
0 0 1 2 3
1 1 0 3 2
2 2 3 0 1
3 3 2 1 0
Define u:X — [0.1]by
0.9ifx =0
ulx) =4 0.6ifx =2
03if x = 1.3

Therefore u isafuzzy BP-ideal of the BF —algebra X.
Definition: 2.7 [3]

Let A and u be the fuzzy set in a set X. The Cartesian
by

product AxopeX =X = [01] is
(% wllx,y) = minldx), u(x)hvx e X.

defined
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Definition: 2.8 [8]

Let (X.=.0,) and (X..=.0.) be BP-agebras.
A mapping f:X; = X, is called a homomorphism if ,
flxs, y)= fx) = fy).vxy € X.

Definition: 2.9[2]

Let f be any function from the BP-algebra X; to the
BP-algebra X._ Let 4 be any fuzzy BP-sub algebra of X, and
& be any fuzzy BP-sub algebra
of X The image of u under f.denoted by f{u). is a fuzzy
subset of X, defined by
Flu0) = [P0 A 17200 20

otherwise

Where ¥ € X.. The pre image of = under f. symbolized by
f~tle)l. is a fuzzy subset of X, defined by
(FHa))x) = alf()).vx € X,.

1. ONw — FUZZY TRANSLATION AND
MULTIPLICATION IN BP-ALGEBRAS

In this section, we clarify the new idea of
w — FT and w — FM . We show that & be a BP-Algebra, for
any fuzzy set & of ¥ , we define the conditions
w=1—supl{i(m)/m e ¥} isdiscussed in this section.

Definition: 3.1

If € is a fuzzy subset of & and w € [0,1] then £5:8 — [0,1]
is said to bel aw—FT of §if it satisfies the following
conditionis £, = &(m) + w.¥m € 3.

Definition: 3.2

If & is a fuzzy subset of ¥ and w € [0,1] then &5,:% — [0,1] is
saidtobeaw — FM of §if it satisfies the following condition
is & =wiln),vred.

Example: 3.2.1

Let & ={0.1.2.3} be the set with the following table.

* 0 1 2 3

Then (#.+,0) isaBP — Algebra.

. . _ (04 ifm# 'J_}
Define fuzzy set £isof & by &) = IU.E fr=1
= Eisafuzzy BP-sub algebraof #.

s =1-sup{Eln)/med}=104=06
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Choose e = 0.3 = [0.1] and o = 0.4 e [0.1].

Then the mapping &, ;¢ # — [0.1] isdefined by
_ _{EI.E-I—U.‘I‘: 0.7 ife=1
S =103+ 03 =06 ifmr=1

Then satisfies the condition is
E[:«g“"'::"f] = E':JT] +03, ¥yred,

= Fuzzy 0.3-trandation .
The mapping & 4= : & — [0.1] isdefined by

o In.+*n.+ =016 if =1
%04 = 10,403 = 0.12 ifr=1

Then satisfies the condition is €y 4= (m) = E(m)(0.4),
¥red?,
= Fuzzy 0.4-Multiplication.
Proposition: 3.3

If £beafuzzy BP-ideal of # and we[0.1] when ¥ isa
BP-algebra. Then the e —FT £, of v isafuzzy
BP-sub-algebra of .
Proof:

Letw & .

Now ,
Vw8 =Er+8) 4w

= {t(m = (r+ D)NEGEN} + w
= (&G +m) = 8) NE(@)} +
= EHOAE)} + w

= {EmAE@) )} + w

= {gln) + A E@) + w)}

= {g ¥ ¥ (@) vm, 8 e

=&, ¥ isafuzzy BP-sub-algebraof &.

m
Theorem: 3.4

Let w —FT £, ¥ of £ isafuzzy BP-sub-algebra of &
and we[0,1]. Then £ is afuzzy BP-sub-algebra of 4.
Proof:
Assumethat £, ¥ of £ isafuzzy BP-ideal of &.

Now,
B +8) +w=£,Y(m+a)
= {5, ¥+ (m + 8) )AL ¥ (3)]
‘g’ml"‘"{{n' # 9T} % ﬂ}ﬁﬁm""'{ﬂ‘]}

g, Y00, Y (3 }
£, Y (mne Y (8)}

I

Lotrn Lars B o RN o 1

= {Elx) + wIAE(E) + )}
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={Emne@)} + w
=8Hm = 8) = Elmng@)lvn.a e 4.
~ Eisafuzzy BP-sub algebra of &.
Proposition: 3.5
Let £ be afuzzy BP-ldeal of BP-Algebra
# and w € [0.1]. Thenthe w-FM £,° of £ isafuzzy BP-Sub
algebraof &
Proof:
Let m.d @,
Now, £,5(r+8) = wi(mw+8)
= wlglm+ (r» 8))05(0)}
wlE((r +m) « 8) AE@)]
w{E(0) AE(8) }
witlm)ne(a)}
{wE(m)Nwi(d)}
= {8, (MAE, ()}vn.d 0.
= E,%isafuzzy BP-Subalgebraof 9. m
Theorem: 3.6
Inthe w —FT &,° of £ isafuzzy BP-sub-algebra of
1 and we[0.1]. Then Eisafuzzy BP-sub-algebraof 4.
Proof:
Let £,° of £isafuzzy BP-ideal of 4.

(1 [ T

Then
wElr = 8) = £,%(m = 3)

= {g,5(m= (= 8))Ng, ()]

= {55 (e m) = 8) Ag,* (@)}
= (£, S (0AE, (8)}

= {g, " mne, 5 (@)}
= {(wt(m) )N (wE(@) )}
= {glmne(@}
=Er +8) = Elmng@)l v e d.
. Eisafuzzy BP-sub algebra of #. ]
Proposition: 3.7
Let £ isaBP-ideal of ¥#.Then the fuzzy w —FT
g, ¥(m) of Eisafuzzy BP- ideal of &, Wewe [0.1] .
Pr oof:
Let £ be afuzzy BP-ideal of ## and ¥ we[0,1]
Now,
() £, ¥(0)=El0) + w
= EHnl + w
= £,Y(m)
(i) e, ¥(m)=tn) +w
=i+ Atd) +w

= {[gr = 8) + w] A [5(8) + w]}

=Y m-nNE Y@, ymaed

= £,¥ of Eisafuzzy BP-ided of &, v we[0,1]. m
Theorem: 3.8

If £ isafuzzy subset of @ suchthat the e — FT &, ¥ () of
£ ,where £ is a fuzzy BP- ideal of # and we[0,1] . ThenZisa
fuzzy BP- ideal of .
Pr oof:

Let £, ¥ isafuzzy BP- ideal of 8, wel0,1].

Letmw.d e
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(i) E(0) + w = £, ¥%(0)
>E, ¥ (m)
=im) +w

=0) = £(n)
(i) ¥0m) + w = &,¥(m)

= {£,¥0r = DNE, ¥ (@)}
= {{Elm+ ) + w) A(E(R) + )}

={Em=8) NE(B)} + w
>t =z Elr=al Aeld)lvm o ed,

~ Eisafuzzy BP-ideal of 1. |
Proposition: 3.9

Let £ isafuzzy BP-ideal of 4. Thenthe @ —FM &, °
of £is afuzzy BP-ideal of ¥, ¥ we [0,1].
Proof:

If £ be afuzzy BP- ideal of , vwe [0.1]

Now,
(1) £,5(0) = w E(0)
= wEln)
=g, ()
(i) £, ()= w E(m)

= w{ & + 3) AE(D))
= w Er + 8) AwE(d)
=5, 5(m+8) AE,S(8), V.8 0.
=&, of Eisafuzzy BP-ideal of #, ¥ we [0,1]. m

Theorem: 3.10

A tisafuzzy subset of ¥ such that the w — FM &, (m) of
£t isafuzzy BP- ided of # and
v wel0,1]. Then £ isafuzzy BP- ideal of #.
Proof:

Let £,° isafuzzy BP- ideal of ,wewe [0,1].
Letw. d e
Now,
(i) wi(m) = £,°(0)
=, (m)
= mﬁ{n’]
=E0) = &)
(iNewElm) = £,5(x)
= {E,“lr+ AL, (8)}
= {Jwk(m = 8N [wE(8)]}
= wltlr =+ 8) NE(@)]}
=>Hr) = Ema At@ vn.ded

~ Eisafuzzy BP-ldeal of #. [ ]
Proposition: 3.11

Let & is afuzzy BP-Sub algebra of ¥ and w = [0,1]. Then
the co- FT &, ¥ () of Eisalso afuzzy BP- sub algebra of #.
Proof:

Letm & € & and we[0.1]
Then,&(m = 8) = () A E(8)
Now

£, ¥(m=8) = Br+8) + e
=[Em) AE@) ]+ w
= {Eln) + w AE(D) + w}
= ¥ AnE @) . vdED m
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Theorem: 3.12

In £ be a fuzzy subset of # such that the e —FT &, ¥ () of
& Where & is a fuzzy sub algebra of ¥ and ¥we [0,1].Then £is
afuzzy BP-sub algebra of #.
Proof:

Let £,¥(n) isafuzzy sub algebraof 8,¥ we[0.1]
Letw. & €4

E{;r.r *8) + = ﬁww{:ﬁ!’* a)
>£, Y (M)A g,V (@)

{tn) + A E(@) +wld
= E@ AN}t
= Er « 8)>Elm) AE(@) .V B e
=~ Eisfuzzy sub algebra of &, ]
Proposition: 3.13

Every fuzzy BP- sub algebrat of # and we[0.1]. If the w-
FM &,°(m) of £ isafuzzy BP-sub algebraof .
Proof:
Let 7.8 € & and we[0.1]. Then
tm +3) = E(m) A K@)
Now
£,5(r+8) = wElmw = 8)
= w{Elm) AE(D) )
= mﬁ{n’] Moo E(8)
=5, (m) AE, (@)
= ﬁwf{n'* g = ﬁmf{rj M ﬁmf{ﬂj Noded
Hencek,  isafuzzy BP-subalgebraof & . =
Proposition: 3.14
Every fuzzy subset £ of # and wel0.1]. If the
w —FM £, " () of & is a fuzzy BP-sub algebra of &.
Proof:
Let £,°(m) of Eisafuzzy BP- sub algebraof & ¥
we[0,1]
Letw. &
w Elm = 8) =%, (r = )
= 5,5 (m) A 5,7 (9))
={w Elm) AwE(d)}
= w {E(m) A E(2) )
= t(wr+ad) = &m) A (), ¥m.d b
~ £ isafuzzy BP- sub algebraof . m

IV. CONCLUSION

In this paper, the new explored idea of aw —FT and w —FM
in BP-Algebras have been delineated. Theideaof w —FT and
w —FM has been described and the severa related to the
algebraic properties were mentioned the results.As future
works, we shall defined generalized to Doubt w — Fuzzy
Trandation and Multiplication in BP-Algebras some relations
between other several algebraic properties. Also, we instated
to study other kinds of ideals and apply the concept of
Normalization of fuzzy BP-I1deal.
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