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Abstract: In this paper , we define a new type of ideal on a non associative seminear-ring with BCK algebra (NASNR-BCK algebra) which is
called SM- ideal where we say that (X, ., *, 0) isa NASNR-BCK algebra if X is a non-empty set with two binary operations *'and "' defined
on it and 0 is constant satisfying the following conditions :

a) (X, .) is asemigroup .

b) (X, *, 0) is a BCK algebra.

)(xX.y)*z=(x*2).(y*z) , forall x,y, ze€ Xwhichis called thedistributive law
d)0.x=x.0=x, forall xe X.

We prove some results then we define the notion of fuzzy SM-ideal on NASNR-BCK algebra and prove some results with examples.We
explain the relationships among it and other type of ideals on NASNR-BCK algebra.
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1. INTRODUCTION

A BCK-algebra is a class of logical algebra introduced by Y.Imai and K.lseki [23]. Many research on it in deferent branch
mathematics introduced . "In 1967,Van Hoorn and Van Root selaar introduced the concept of seminear-rings and discussed a general
theory of seminear-rings",[22]. Vasantha Kandasamy[19] ,in 2002 discuss a non-associative seminear-ring where she studies many
concepts such as ideals .In 2015 A.T. Abdul Wehab [1] introduced a special kind of non- associative seminear-ring calling it Non
Assocative Seminear Ring with BCK- algebra (NASNR-BCK algebra) where she introduced three types of ideals calling them the
first ideal of type one ,the second ideal of type two and the third ideal of type then proved some of properties and gives examples on
them.L.A.Zadeh [13] in 1965 introduced the notion of fuzzy sets where many research interested in this notion and many of papers
appear in different mathematical branches .In this paper we present a new type of ideal on NASNR-BCK algebra in ordinary and
fuzzy sense we called it SM- ideal where we study some properties and give some examples also explain the relation among it and
first ideal of type one and second ideal of type two on NASNR-BCK algebra in ordinary and fuzzy sense.

2. BASIC CONCEPTS
In this section we view some concepts we needed in this paper .

Definition(2.1)[23]:Let Y be a non-empty set with binary operations = , and 0 is a constant ,algebraic system (Y, *, 0) is called
a BCK algebra if it satisfies the following conditions:

1)((e *r) *(e *2)) *(z *r) = 0,

2) (e*(e™n)*r=0,

3) e*e =0,

4)ife*r=0and r*e=0then e=r
5)0*=0, Ve,h,zeY

Remark(2.2)[4]: Let T be a BCK algebra then:

a )A partial ordering” < ” on T can be defined by r < e if and only if r*e =0.
b) T has the following properties:

e*0=e.

2) if e*y=0 and y*r=0 imply e*r=0

4) (exy)*r=(e*r)*(y*r)
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5) (e*y)*e=0
7) if (e*y)*r=0 implies (e*r)*y=0, foralle,y, reT.
Definition (2.3) [ 1]:A BCK-algebra T is called commutative if n=(n*m) = m=(m=n) foranym,n €T .
Definition(2.4)[9]: A BCK-algebra (T,*,0) is said to be Bounded BCK-algebra if it is satisfying the identity: x* (y*x)=x, V X,y €T .
Proposition(2.5)[19]:Let (T ,*, . ) be a BCK-algebra ,then the following conditions are equivalent to each other:
1) T is negative implicative.
2)X*y=x*(y*x). VxyeT
Definition(2.6)[22]:Let (N,+, .) be a non empty set with two binary operations "+" and ". " satisfying the following conditions:
1) (N, +) is a semigroup.
2) (N, .) isa groupoid.
3) (x+y) .z=x.z +y.z for all x,y,zeN; (N,+, .) is called the right seminear- ring which is non-associative. If wereplace3bya.(b+c)=a.b+
a.c for all a,b,ce N; then (N,+, .) is a non-associative left seminear-ring .
Definition (2.7)[1]: Let (T, ., *, 0) be a non-empty set with two binary operations *"and "." and 0 is constant satisfying the following
conditions :
a) (T ,.) isasemigroup .
b) (T, *, 0) is a BCK algebra.
c)(@b)y*c=(@*c).(b*c), forall a,b,ceT which is called the distributive law ,
d)0.a=a.0=a,forall ae T.
Then; (T,.,*, 0)is called A Non Associative Seminear-Ring With BCK algebra, we refer to by NASNR-BCKA algebra .
If only (T, .) is a commutative then we say T is commutative with respect to operation of semigroup in similar way if only (T , *) is
commutative then we say T is commutative with respect to operation of BCK
Definition (2.8)[1]:Let (T, ., *,0) isa NASNR-BCK algebra a non-empty subset P of T is said to be a Non Associative Sub Seminear-Ring
With BCK Algebra if (P, ., *,0) is a NASNR-BCK algebra , we denoted by sub NASNR-BCK algebra.
Definition(2.9)[1]: Let(T,., *,0) be a Non Associative Seminear-Ring With BCK Algebra then we say that T is (Commutative NASNR-
BCK algebra) .If
(T, .) is commutative semigroup and (T, *) is commutative BCK algebra .
Definition(2.10) [1]:Let Y and Y'be NASNR-BCK algebraand F : Y — Y' is mapping, then:
1) F is called a homomorphism if F(x ey)=F (X) e F (y)and F (X *y) =F (X) *F (y) forall x,y €Y.
2) F is called a monomorphism if F is a one-to-one homomorphism.
3) F is called an epimorphism if F is an onto homomorphism.
4) F is called an isomorphismif F is a bijective homomorphism.
5) The set Ker F ={x€X : F(x)=0 } is called the kernel of F .
Lemma (2.11) [1] :Let F : Y — Y' be a NASNR-BCK algebra homomorphism . Then F (0) =0.
Definition(2.12)[1]:Let Y is a NASNR-BCK algebra . A non- empty subset J of Y is called an ideal of type one in Y if satisfies the following
condition:
1) (J,.) is anormal subsemigroup of (Y, .).
2)(n *(n,.i)) . (n *n,)) €J for eachi€J, n,n; €Y.
3)I* Xl
Definition (2.13)[1]: Let Y be a NASNR-BCK algebra . A non-empty subset J of Y is called an ideal of type two in Y if satisfies the
following conditions:
lifa.belorb.aelandaelthenb el Va,beY.
2)J*YcJd
Definition(2.14) [24]: Let Y be a non-empty set a fuzzy subset 6 of Y is a function §: Y— [0, 1].
Definition(2.15) [24]: Let § and 9 be a fuzzy sets on Y . Define the fuzzy set p9 as follows: (p9) (X)=min{p (X), 9 (X)} forallx €Y .
Definition(2.16) [24]: Letp and 9 be a fuzzy sets on Y . Define the fuzzy set
pud as follows: (pu9)(X) =max{p (x),9 (x)} forall x €Y.
Definition(2.17) [7]:Let p and 9 be the fuzzy subsets in a set Y the Cartesian product px 9: YxY— [0, 1] is defined by (px9)(X, y) =
min{ p(x), 9 (y)} for all X, ye Y.
Definition (2.18) [7]:Let Y be a non-empty set and let 9 be the fuzzy subset of Y for a fixed 0 <t<1,Then theset p, = {XE X :p (X) >t }is
called an upper level set of p .
Definition(2.19)[17]:Let 9 be a fuzzy subset of a semigroup S. a, B € (0, 1] such that o < . We define the fuzzy subset aﬁ of S as follows, 195
(X) = (3(X) AB) va, forall x € S.
Definition(2.20) [7]:Let F: X—Y be a mapping of NASNR-BCK algebra and 9 be a fuzzy subset of Y . The map p* is the pre-image of p
under F ifp¥ =p (F (X)), V X EX.
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Definition(2.21)[5]:If & is the family of all fuzzy sets in BCK algebra X .For x €Y and te (0,1] ,x.€ & is a fuzzy point iff

(T if x=y
XT(y)_{O otherwise

We denote by Y={x, : xeY, t € (0,1]} the set of all the fuzzy points on Y and we define a binary operation * on Y as follows: x, * h,
=(X*y)min(‘[,v)-
It is easy to verify that Vx,,x, ,h, ,z, € Y, the conditions hold:
BCK-1: ((X‘[*hv) * (X‘[ * Z(x)) * (Zoc * hv)zomin(‘t V,00)
BCK-2: [X‘[* (X‘[ * hv)] * hvzomin(‘t AY)
BCK-3: x; * X, =Omin(r )
BCK- 4:0, * x:=0pmin(y r)-
We recall that if S is a fuzzy subset of a BCK-algebra Y; then we have the following :
DS={x, €Y:S®>t,t€(0,1]}
vt e (0,1],Y, ={x;:xeY}and S, ={x, € Y, :S®)>1 }
We have also S.cS ,ScY ,S.cS ,S.c Y, and one can easily check that (Y, ,*, 0, ) is a BCK-algebra.

Remark(2.22)[8]:Let S be the set of all fuzzy points in semigroups X. Then

XY = (X Y)miner) € STOr x;,,y; €S.
Remark(2.23)[14 ]:Let w be fuzzy sub NASNR-BCK algebra of Y .Then
w 0> (X)VXEY.
Definition(2.24)[14]:Let X be a NASNR- BCK algebra and let p be a fuzzy subset of X, we say p is a fuzzy sub NASNR- BCK algebra of X
if:
Dp(x*y)=p(x) Ap(y)
2 pxy)ZpE)An(y),vxy € X
Definition(2.25)[ 15]:A fuzzy subset  of a NASNR-BCK algebra of X is called a fuzzy ideal of type one of X if it is satisfies the following
conditions:-
1) ¢(x *y) = ¢(x)
2)4x . y) = Ux) A L(Y)
3)¢x.y) =4y %)
HYE*(y. ). (x*y) =) Vxy,ie X
Definition(2.26)[15]: A fuzzy set C of a NASNR-BCK algebra X is called a fuzzy ideal of type two of X if it is satisfies the following
conditions :
1) Y(x *y) 2 {(x)
2)Uy) = {YxY) VIYR)IAT (X), YXYE X.
If X isa commutative with respect to (.) ,then(2) in definition above
become {(y) > q(x.y) AT(X) VX, yeX
3. SM- ideal of NASNR-BCK algebra

In this section ,we define the notion SM- ideal on NASNR-BCK algebra ,some results with examples are introduced .We explain the relation

among SM-ideal and some other type ideals ideal on NASNR-BCK algebra.
Definition(3.1): Let X be a NASNR-BCK algebra .A nonempty subset J of X is called SM-ideal in X if satisfies the following conditions:
1) xy€e)] Vxyel
2)x*(y.) el vVx,(y#0)eX,iel
)X
Remark(3.2): In this paper X denotes the NASNR-BCK algebra unless otherwisespecified.
Example(3.3):Let X ={ 0,1 ,2} be defined by the following tables:

0] 01 © o o 1] 2 o
1| 1 0 11 1 0 > [Appendix in 1].
2] 2 2] © 2 2| 21| 2
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Let I ={0,2} < X then by usual calculation ,we can prove that is SM- ideal .
Proposition(3.4): Let X be NASNR- BCK algebra and | be SM-ideal .Then 0 €l.
Proof: Clear

Example(3.5): Let X={0,1,2 ,3} be defined by the following tables:

*10] 1] 2] 3 . o] 11 2] 3
ojojojojfo 0] o] 11 2] 3
11110013 11 11 11 1] 1 JAppendix in1].
21 21001 3 21 21 11 11 1
31 3lolo]o 3] 31 1| 21 3

Let A; ={0,1,3} and A,={0,2}, A, is SM-ideal, A, is not SM-ideal but
AinA, ={0} is SM-ideal .
Preposition(3.6):Let {t; : JEA} be a family of SM-ideal of X. Then N, (t;) is SM-ideal of X.
Proof:Let {t; : j € A} be a family of SM-ideal of X, then
1)x, YE Njea(T)) , since Tj is SM-ideal, then x .y€ T; for each j, so X . y € NjcA(T))
2)Let x,(y #0)€ X, i€ Nj_,(t;) then i€ T;, since Tj is SM-ideal, then x*(y. i)€ T;

for each j. Then x*(y . i)€ Njca(T))
3)Let X € Njc(Ty) and y € X, since T is SM-ideal, then x*y € for each j so x*y € NjcA(T)).

Then NjcA(T;) is SM-ideal.
Preposition(3.7): Let {t; : iEA}be a chain of SM-ideal of X .Then Uj; ¢ (Ti) is SM-ideal
Proof:Let {t; : iEA} be a chain of SM-ideal of X ,then
1)x, Y€ Uj ea(ti) then 3 1j ,te{ti}ieA , such that Xe fjand y € T
thentictkortkct; [ since {ti}ieA isachain]
so either x€ tjandy € tj0r Xt and y € 1 then either X.ye 1; or X .y€ 1« where t;and
Tk are SM-ideal then X . y € U ¢4 (Ti)
2)Let x,(y #0)€ X, jJ€ Ujep(ti) SO X*(y . j)E T; for some ;. Then X*(y. )€ Ujea(Ti)
3)Let X € Ujea(ty) andy € X so 3 tke {ti}ieA such that Xe T, then Xx*y € 1y
where tk is SM-ideal then x*y € Uj; ¢4 (Ti). Then U ¢4 (Ti) is SM-ideal.
Preposition(3.8): Let L:X—Y be a NASNR-BCK algebra isomorphism. If B is SM-ideal of Y, then L™1(B)={x € X : L(x) € B} is SM-ideal
of X.
Proof: Let L: X—Y be a NASNR- BCK algebra isomorphism if B is SM-ideal of Y, then
1)Let x,y € L71(B) then L(x) ,L(y) € B since B is SM-ideal sox.y € L 1(B)
2)let x ,(y#0)e X, ie L1(B), then L(i) € B,since B is SM- ideal ,then L(x) * (L(y). L(i)) € B

sox* (y.i) € LY(B)

3)let x € L~1(B) and yeX then L(x) * L(y)= L(x*y) € B since B is SM-ideal,
so x*y e L™Y(B) V x € L"1(B) and ye X so L™1(B) is SM-ideal .
Preposition(3.9):Let L: X—Y be NASNR- BCK algebra epimorphism .If A is SM-ideal of X ,then L(A) is SM -ideal of X.
Proof:Let L: X—Y be NASNR- BCK algebra epimorphism and A be SM -ideal.
1)Leta, be L(A) thend x,y € Asuchthat L(x)=a and L(y)=b
butx.ye AsoL(x.y) €L(A) so L(x). L(y) € L(A) thena . be L(A)
2)Leta, (b+0)e Y, ie L(A) suchthat L(X) =4, L(y) = b, L(c) =ithen (X * (y.c))E A
where x,(y #0) eX and ¢ € A then L(x*(y . ¢)) € L(A) so a*(b. i) EL(A)
3) in easy way we can prove L(A) *y < L(A), Then L(A) is SM-ideal
Example(3.10):Let X={0,1,2}as in example(3.3).Let L : X — Y such that L(0) = L(1) =0, L(2) =1 then ker L ={0,1} is not SM-ideal ,since
2*(1.1) =2 & ker L.
Preposition(3.11):Let L : X — Y be a NASNR- BCK algebra homomorphism and let x*y =0 V(y= 0).Then ker L is SM-ideal of X.
Proof: LetL : X — Y bea NASNR- BCK algebra homomorphism ,then
DLeta, b eker L, thenL(a.b)=L().L(b)=0s0 a .b eker L
2)Let x,(y #0) € X and | € ker L, then
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LOcH(y - 1) = LX) * (L(y). L(i)) = L(x) * ((L(y).0)= L(x) * L(y) = L(0) =0
then x*(y.i) € kerL
3)Let x € ker L and y € X then L(x*y) = L(x) * L(y)= 0* L (y)= 0.Then x * ye ker L therefore ker L * X < ker L. Hence ker L is SM-ideal.
Proposition(3.12): Let X be NASNR- BCK algebra and @ #1 — X such that there exist z € X, i€ | where z. i = 0 then | is not SM-ideal.
Proof: Let @ #l — X, ze X,ie land z.i=0.Let | be SM-ideal .
X*(z.1) = x * 0=x such that x€ X there are two cases:
casel: if x € I then x*(z.i) € |
case2: if xe X/l then x ¢ |
Then we get contradiction with assumption hence | is not SM-ideal.
Preposition(3.13):Let X be NASNR- BCK algebra and I, J be SM-ideal of X .Then IxJ is SM- ideal of XxX.
Proof: Clear
Proposition(3.14): If I is SM-ideal .Then I is a sub NASNR- BCK algebra.
Proof: Clear
Remark(3.15): The converse of the above proposition is not true in general as shown in the following example: Let X = {0,1,2,3} be
defined by the following tables:

“To T2 213 oz 2 3
olol1|2]3
o lo o [o[o .
[Appendix in 1].
T o 1o 11111 |1 [App ]
12 1o To 1o 21211121

1={0,1} is a sub NASNR- BCK algebra but not SM-ideal ,since 1€l , 2eX.

1*2=2¢ 1 then | *X & 1.

Proposition(3.16): Let X be commutative NASNA-BCK algebra with (*) . If | be SM-ideal and (y * X) *(X * y)=y VX #yand x*y # 0
.Then | is an ideal of type two.

Proof: Let x.ye l ory. xel and xe |

If x.yel andxel,x=yandy*x+0 then

X.yY)*xX=X*X).(y*x)=y*xe | by3 of definition SM-ideal

but x *y € | by 3 of definition SM-ideal then (y * x) * (X * y) =y€ | by 3 of definition SM-ideal. Now, if x=y then clear ye | since x . x€ |
and xe |

Ify*x=0theny* (y*x)=y*0=y then x* (x*y)=y € Isincelis SM-ideal.

So | is an ideal of type two.

Example(3.17):Let X defined by the following tables:

*10 |1 2 ] 0 1] 2
0j01]0 0 o0 o 1y 2 J[1].
1]1]1]60 1 1 11 1 1
212 )]0 0 2 21 11 O

Let I={0,2} then I is an ideal of type two but not SM-ideal since if i=0, x=1, y=2, then 1*(2.0) = 1*2=1 ¢ |
4. A Fuzzy SM-Ideal of NASNR-BCK Algebra

In this section ,we define the notion of fuzzy SM-ideal on NASNR-BCK algebra and prove some results with examples .We explain the
relation between a fuzzy SM-ideal and fuzzy (sub NASNR-BCK algebra ,ideal of type one and ideal of type two).

Definition(4.1):Let § be a fuzzy set on a NASNR- BCK algebra X.§ is called a fuzzy SM-ideal of NASNR- BCK algebra if :
1)6(x*y) > 8(x) Vx,ye X
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2)8(x . y) > 8(x) A8(y) vx,ye X
3)d(x*(y.i)=>8() Vx(y+0)ieX
Remark(4.2):1t is clear that if § (x*y) > 8(X) then 5(x*y) > 8(x) A 8(y) VX ,y€ X
Example(4.3): Let X={0,1,2,3} defined by the following tables:

[1].

w| N k| o
w| N R o o
| = ol o -
o ool o N
o| ol o o w
w| N k| o

w| N R o o
N w| o k| e
R o w|l N
o K| N w| o w

we definee by e(x)=0.4 if x= Oande(x)=0.3 if x=1,2,3
Then by usual calculation ,we can prove € is a fuzzy SM- ideal of NASNR- BCK algebra .
Example(4.4): Let X={0,1,2,3} defined by the following tables:

*

,Appendex in 1].

wlnv-]o
wlnv-]lolo
ololo]lo]-
olojlolo]|rn
olw|lw|o]|w
wlnl-]lol.
wlnl-]olo
(S} [C] N P 5N
() ] =N [ T
wlnl-|w]w

Let edefined by e(x) = 0.5 if x=0and e(x)=0.4 if x=1,2,3then e isnot fuzzy SM-ideal of a NASNR-BCK algebra since €(1* (3.
0)) =€(3)=0.4% €(0)=0.5.
Proposition(4.5): Let d be a fuzzy SM-ideal of a commutative NASNR-BCK algebra with respect to * if x <y .Then d(x) > d(y).
Proof:Clear
Remark(4.6): Letn be a fuzzy SM-ideal of X .Then n(0) >n(x) V x € X.
Proposition(4.7):Let S be fuzzy SM-ideal of NASNR-BCK algebra of Y then S, is SM-ideal of NASNR-BCK algebra of Y.
Proof: Let S be a fuzzy SM-ideal of of X and let A€ (0 ,1],then
1) letxA€ §, then S (x) > Land yAE Y, since S (x*y) > S (x) >\ thus (x*y), € S, then x,*y, €S,.
2)since S (x.y)>S (x) AS (y) > Athenx,.y, €S,
3) letire S, and x,,y; € Y, such that S (i) >A .Since S (x*(y.i))>S (i)>A
Then (x;, *(y,.1,))€ S;. Hence S, is SM- ideal of NASNR-BCK algebra of Y,.
Example(4.8):By X in example (4.3) , we define nl and n2 by n1(x) =0.5if x=0andn1(x) =0.3 if x=1,2,3,12 (X)=0.4 if x=1,n2 (X)
= 0.6 if x=0andn2 (x) = 0.3 if x=2,3 .Note that n1 is a fuzzy SM- ideal and 12 is not fuzzy SM-ideal but (m1~n2)(x) =0 if x=0and
(M1n2)(x)=0.3 if x=1,2,3 ,is a fuzzy SM-ideal
Preposition(4.9): Let {: JEA} be a family of fuzzy SM-ideal of NASNR-BCK algebra of X .Then N;., (k) is a fuzzy SM-ideal.
Proof: Let pj be a fuzzy SM-ideal, in easily way we can have
(Njeay)) (*Y) 2Nica () (X) and N (1)) (XY) ZNjea () (x) ANjea (y)(Y) for each
X,y € X.Now, Njcp () (x*(y.1)) =inf {pj(x*(y.i)): JEA} where X, (y#0)€ X
>inf{ y; (i): jeA} [by 3 of definition (4.1)]
= Njea(y)(0)-Then N (k) is a fuzzy SM-ideal.
Proposition(4.10): Let {y;: jEA}be a chain of fuzzy SM-ideal of NASNR-BCK algebra . ThenU;., u; is a fuzzy SM-ideal .
Proof:Let pj is a fuzzy SM-ideal, then in easily way we can have
(Ujea y)) (X*Y) 2Ujen by (%) and Ujen 1y(x.y) ZUjen 1y (X) AUjeq 1y(y) for each
X,y € X. Now, Ujcp 1j(x*(y.1)) = sup {wj(x*(y.i)):jEA} where X, (y#0)€ X
>sup{yj (i) :j€A} [by 3 of definition (3.1)]
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= Ujea i (1) - Then Ujcp b is a fuzzy SM-ideal.

Proposition(4.11): Let py and p, are two a fuzzy SM- ideal of NASNR-BCK algebra of X.Then pyxy, is a fuzzy SM- ideal X xX.
Proof:Let p; , pp be two fuzzy SM- ideal of NASNR-BCK algebra and x=(x1,Xz) and y=(y1,Y2) EXxX.We can prove 1 and 2 by a similar way
of [17]
3) let (X1, %2) , V1#0, ¥o# 0, (i1,i2)eX xX then

((naxpz) (X X2)*((Y1,Y2)-(i12))) =y (o™ (YL iD)A w2 (X*(Y2-12) )

> s (1) A piz (i2)= (Haxpo)(iniz)

, Where (y1, y2) #0.Then p;x p, a fuzzy SM-ideal of XxX.

Proposition(4.12): Let p be a fuzzy SM-ideal of NASNR- BCK algebra of X. Then p+ is a fuzzy SM-ideal.
Preposition(4.13): Let L: X — Y be isomorphism if k is a fuzzy SM-ideal of NASNR- BCK algebra of Y. Then k" is a fuzzy SM-ideal of X.
Proof:Let L: X — Y be isomorphism and let k be a fuzzy SM-ideal and let x, y ,i€X, then
in a similar way by 1and 2 of [15 ] we can prove k“(x*y) >k"(x) and k"(x .y) > k"(x) A k"(y) for each x,y €X.Now,
KEOC(Y.0)) = k(L *(y - 1))
>k(L(i)) Vi€l [by 3 of definition(3.1)]
=x"(i) wherey 0 €X.Then k" is a fuzzy SM-ideal.
Preposition(4.14):Let L: X — Y be an epimorphism if k" is a fuzzy SM-ideal of NASNR- BCK algebra of X. Then « is a fuzzy SM-ideal of
Y

Proof: Let " be a fuzzy SM-ideal of X and let L be an epimorphism and let x, y, i€X, then
Ja, b, c eXsuch that L(a) = x, L(b) =y and L(c) =i, then in a similar way by land 2 of [ 17].
K (x*y) > k(X) and k(x . y) >k (x) A k(y) for each x,y €X.Now,

K (X*(y.i)) =x (L (@)*(L (b). L (c))) wherey+#0€ X

= k(L (8)*(b.c)) = k- (a*(b.c))>k"(c) [since k" is a fuzzy SM-ideal]

=k (L (c))=x(i). Then k is a fuzzy SM-ideal of Y.
Proposition(4.15):Let w be a fuzzy SM-ideal of NASNR- BCK algebra of X .Then
H={xeX: w(X) = w(0)} isa SM-ideal.
position(4.16):Let 9 be a fuzzy SM-ideal of NASNR-BCK algebra X and a,p€[0,1].Then 195 is a fuzzy SM-ideal of X Va<f.
Proof:Let 9 be a fuzzy SM-ideal of NASNR-BCK algebra of X and x,y,i€Xsuch that o,p€(0,1], then in a similar way by 1 and 2

of [15] gi (x*y) > 85 (x) and Bg( x.y)zﬂg (x) /\Bg (y) for each x,y eX.Now,
Bg (Oc*(y.i)) = (9 OC*(y.DAB)Va)= (D (i)AB)V(x:Sg (i) [by 3 of definition (3.1)]

5. Relationship Among Fuzzy SM-ideal And Other Types Of Ideals on NASNR-BCK Algebra
In this section ,some propositions and examples prove to explain relationships among some types of ideals of NASNR- BCK algebra.
Proposition(5.1):Let w be a fuzzy SM-ideal of NASNR- BCK algebra. Then w is a fuzzy sub NASNR- BCK algebra.

Remark(5.2): The converse of above proposition is not true in general. As we shown
in the following example: Let X = {0,1,2,3} as in example (4.4).Letw defined by w(X) =0.5if x=0and w(1)= w(2)= w(3)= 0.4,wisa
fuzzy sub NASNR- BCK algebra, but not a fuzzy SM-ideal. let x=1 , y= 3, i=0 ,then w(1*(3.0)) =w(3) = 0.4 = w(0) =0.5.
Proposition(5.3): Let w be a fuzzy set of NASNR- BCK algebra and let X be commutative with respect to (.) and x<y V x,(y# 0) eX
then w is a fuzzy ideal of type one iff w is
a fuzzy SM-ideal.
Proof: Let w be a fuzzy SM-ideal and let x, y e X, then in easily way we can prove
1w x*y) > w(X) , 2) wx.y)>wX)A w(y) for each x,y eX.Now,
3) w(x.y) = w(y. X) [ since X be commutative with respect to . ]
4) o ((x*(y.1)).(x*y)) = w((x * (y.1)).0) = w(x* (y.)) where (y #0) € X
>w(i) [ by 3 of definition (3.2)]
Conversely, let w be a fuzzy ideal of type one ,then in easily way we can prove

1) o (x*y) > w(X) and 2) w (x.y) = w(x)A w(y) for each x,y €X.
3) w((x*(y.0).(x *y) > w(i) VX y,ieX

Let y=0 50 w((x*(y.1)).(x * y)) > w(i) VX, (y#0), iEX .Sincex*y=0 V y=0

S0 @((X * (¥.)). (xX*Y))= o((x*(y.1)).0)= w((x *(y .1))> w(i) .Then w is a fuzzy SM-ideal.
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Example(5.4): Let X = {0,1,2,3} as in example (4.4) .Let w defined by w(x) =0.6 if x=0and w(1) = w(2) =w(3) = 0.5,w is a fuzzy ideal of
type two, but w not a fuzzy SM-ideal ,since
let x=1, y= 3, i=0 ,then w(1*(3.0)) = w(3) = 0.5 & w(0)=0.6.
Proposition(5.5): Let w be a fuzzy SM-ideal of NASNR- BCK algebra and let X be commutative with respectto (.) and let x2 =0 V x €X
.Then w is a fuzzy ideal of type two.
Proof: Let w be a fuzzy SM-ideal and let X, y €X, then
1) w(x*y) > w(X) [ by 1 of definition (3.1)]
2) oY) = w(y.0) = w(y-X2)= w(y.-X.X)= w((y.x).x) > w(y.x) A w(X) [ by 2 of definition (4.1)]
The converse is not true in general by the following example.
Example(5.6): Let X as example(4.3) ,we define w defined by w(0) =0.6 and w(1) = w(2) = (3) =0.5, w fuzzy ideal of type two, but w not a
fuzzy SM-ideal let x=1, y= 3, i=0,
then w(1+(3.0)) = w(3) =052 w(0)=0.6.
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