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Abstract: In this paper by using of fuzzy ideals and fuzzy prime ideals it's presented the
definition of fuzzy soft prime ideals and then it's conversed some theorems on this field.
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1.Introduction:

It is obvious that in real life situation most of the problems have various uncertainties. Molodtsov [6]
initiated the theory of soft sets as a mathematical tool for dealing with uncertainties. Later other
authors Maji et al. [7, 8, 9] have further studied the theory of soft sets and also introduced the concept
of fuzzy soft set, which is a combination of fuzzy set [10] and soft set. In addition, Aktas and Cagman [1]
have introduced the notion of soft groups. Aygunoghlo and Aygun [2] have generalized the concept of
Aktas and Cagman [1] and introduce fuzzy soft group.

In this paper we introduce the notion of soft prime ideals and fuzzy soft prime ideals and some of their
algebraic properties.

1.Some preliminary concepts
1.1. Definition: [3] Let U be a universe set and E is a set of parameters, let P(U) be the power set
of U, the pair of (F, A) is a soft set on U, where F is a mapping as the following form:
F:E — PU)

1.2. Definition: [3] Let U be a universe set and E is a set of parameters and A C E, the pair of
(F,A) is called a fuzzy soft set on U, where F: A — IV is a mapping , such that IV is the
collection of all fuzzy subsets of U.

1.3. Definition: [3] The binary operation of *: [0,1] X [0,1] — [0,1] is a continuous t-norm, if *
satisfying in the following conditions:

i) * is commutative and associative

i) * is Continuous

iii) ax1=a foralla € [0,1]

iv) axb<cx*difa<candb<d ,foralla,b,c,d € [0,1].

2.4.Example: Some of the continues t-norms are as the followings:

i) axb=ab

ii) a *b = min{a, b}

i) a*b=min{fa+b—-1,0}

2.5.Definition: [4] The binary operation of [X:[0,1] X [0,1] — [0,1]is a continues t-conorm if
X satisfying in the following conditions:

i) X is commutative and associative.

ii) X is continuous.

iii) aX0=a,forallae[0,1]
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iv) aXb<scld,if<c, b<d,forall a,b,c,d € [0,1].
2.6. Definition: [4] Let X be a group, (F,A) is a soft set on X, then (F,A) is called a soft group on X if
and only if F(a) is a subgroup of X for all a € A.

2.7. Definition: [5] Let X be a group, (F,A) is a fuzzy soft set on X, then (F,A) is called a fuzzy soft
group on X if and only if foralla € A and x,y € X we have:
NFa(x,y) = Fo(x) * Fo(y)
i) Fy(x™ D) = F,(x).
Where F, is a fuzzy subset of X equivalence to the parameter ofa € A.

2.8. Definition: [5] Let f and g are two arbitrary fuzzy subset of ring R, thenfog is a fuzzy subset
or R as the following:

2. {S:p(z:x.y){min{(f g}, fz=xy
, ifz#x.y

Where, x,y,Z € R

2.9. Definition: [4] Let X be an original universe set and E is a set of parameters, the pair of (F, E)
is called a soft set on X if and only if F is a mapping of E onto the set of all subsets of X, i.e.,

fiE — PX)
Where P(X) is the power set of X.
2.10. Note: The set of F(e) for each e € E may be explained as the set of e-elements of the soft set
of (F,E), i.e.,
(F,E) = {F(e)|e € E}

2.11. Definition: [4] Let IX is the set of all fuzzy sets on X and € E , the pair of (f, A) is called the

fuzzy soft set on X, where f is a mapping of A onto I as the following:
fla)=fgu:X —1I, isa fuzzy subseton X ,Va€A

2.12. Definition: [4] For every two fuzzy soft sets (f, A) , (g, B) over a common universe X, we say
that (f, A) is a fuzzy soft subset of (g, B) and write (f, A) < (g, B) if:
i) ACB
i) Foreacha €A, f, < g, ,thatis,f, is a fuzzy subset of g,,.
2.13. Definition: [4] Two fuzzy sets (f, A) and (g, B) over a common universe X are said to be equal if
(f,4) € (g,B)and (g,B) < (f, 4).
2.14. Definition: [4] Union of Two fuzzy sets (f, A) and (g, B) over a common universe X is the fuzzy
soft set (h, C), where C = AU B and

fe , ifceA-B
h(c) = < 9c , ifceEB—A ,VceC
fevge, ifceANB

It is denoted by (f,4) U (g, B) = (h,C).
2.15. Definition: [4] Intersection of two fuzzy sets (f, A) and (g, B) over a common universe X is the
fuzzy soft set (h, C), whereC =ANnBandh, =f.Ag., Vc € C.
It is written as (f, 4) N (g, B) = (h, C).

2.16. Definition: [4] If (f, A) and (g, B) are two soft sets, then (f, A) AND (g, B) is denoted by
(f,A) A (g, B).The(f,A) A (g, B) is defined as (h, A X B).
where h(a,b) = hgp, = fa ANgp ,V(a,b) € AXB.
2. Soft Substructures of Rings:
Throughout this paper, R will always denote a ring. A subgroup S of (R, +) is called a subring of R and
denoted by S < R. A subgroup | of (R, +) is called a left ideal if i € I (resp., right ideal if ir € I) for
allr € Randi € [ denoted by I <; R (resp., I <, R).
If is both left and right ideals of R, then it is called an ideal of R and denoted by I < R.

Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories
Aryabhatta Journal of Mathematics and Informatics
http://www.ijmr.net.in email id- irjmss@gmail.com Page 76




.onal J
w\‘°“ oy, »

é I;LhﬂaR Vol.09 Issue-01, (January - June, 2017)  ISSN: 2394-9309 (E) / 0975-7139 (P)

%.,ml Aryabhatta Journal of Mathematics and Informatics (Impact Factor- 5.856)

3.1. Definition: [5] Let S be a subring of R and (F, S) is a soft set on S, if for each x,y € S we have:
S1) Fix—y)2F(x)NF(y)

S)) Flxy) 2F(x) NF() L
Then (F, S) is called a soft subring on R and it's denoted by (F,S) < R( orFs < R.

3.2. Example: Let R = (Zg, +,.) and S; = {0,3} and (F, S;) is a soft set on R, where F: S; —
P(R) is a valuation set function by: F(0) = {0, 1,4,5}and F(3) = {0,4,5}. Then, it is obvious that:

Fs, <R

Again if S, = {0,2,4} and (G, S;) is a soft set on R, where G:S, — P(R) is a valuation set function
by the following:
G(0) ={0,1,3,4,5}and G(2) = {1,3} and G(4) = {0,1,3,4}, then obviously we have:

Gs, R
Now if we define (T, S;) is a soft set on R, where T: S, — P(R) is a valuation set function by the
following:
T(0) = {0,,1,3,4,5}andT(2) = {1,3} and T(4) = {1,2}, then since:
T(22)=TM#) = {12} 2TQ2)NT(2) =T(2) = {1,3}
Therefore (T, S,)is not a soft subring of R.

3.3. Definition: [5] Let | be an ideal of R and (F, 1) is a soft set on R, if foreach x,y €I andr €
R we have:
i) Flx—y)2Fx)NF(Q)
i)  F(rx) 2 F(x)
iii)  F(xr) 2 F(x)
Then (F,1) is called a soft ideal on R and its denoted by (F,I) S R (or F; S R).
3.4. Definition: Let (I,A) is a softidealon (R, +, .), if for each a, b € A we have:
i) I(a)is anideal of R.
i) Ifxy €(a)then:x € I(a)ory € I(a)
Therefore (I, A) is a prime soft ideal on R.

3.5. Definition: Let (R, +, .) is aring and E is a set of parametersand A C E, if I:A — [0,1]%
is a set function, where [0,1]%is the collection of fuzzy subsets of R. Then (I, A) is a fuzzy soft prime
ideal on R if and only if for each a € A the fuzzy subset equivalence byl,: R — [0,1] is a fuzzy prime
ideal of R. In other word the following assertions are satisfying:

i) Ia(x_Y) Zla(x)*la(Y)
i) I(x.y) = max{l,(x),I,(y)}, Vx,y€R
i) IfI,(xy) = I,(0) then: I,(x) =1,(0)orI,(y) =1,(0), Vx,y ER

3.6. Theorem:Let (R, +,.) is a ring and E is a set of parameters and A C E, then (I, A) is a fuzzy soft
prime ideal on R if and only if for each a € A the equivalence fuzzy subset of I, of R is satisfying in
the following conditions:

i) Ia(x_Y)Zla(x)*Ia(y) ’ Vx,yER
i) xgol, <1, I,0xr < 1,, where yg is the characteristic function of R.
i) If o (xy) = 15(0), then I, (x) = 15(0) or I,(y) = 1,(0).

Proof: Let (I, A) is a fuzzy soft ideal on R, then for each a € A the fuzzy subset equivalent to I, of R
satisfying in the third following conditions:

i) Ia(x_Y) Zla(x)*la(y)
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ii) I,(x.y) =2 1,(x) , Vx,y €ER
iii) If I,(xy) = I,(0) then, I,(x) =1,(0)orI,(y) =1,(0), Vx,y ER
Let z is an arbitrary element of R then,
((r0la)(2) = sup {min{yz(x),I,(¥)}} = sup {{o(¥)} < I, (x.y) = 1,(2)

z=x.y zZ=x.y
In addition if z cannot be denoted as the form of z=x.y , where x,y € R therefore the following
condition is satisfying:
(xrola)(2) = 0 < Iy(a)
and therefore we have:
Xroly < 1,.

Conversely: Let (I, A) is a fuzzy soft subset on R such that for each a € A its equivalence fuzzy
subset I, of R satisfying in the following conditions:

D Igx=y)=1(x)*1,(y) , Vx,y ER

i) xroly < 1,.
Letx,y € R then:  I,(x.y) = (xgoly)(x.y)
= sup {min{xz(p), la(q)}}

Xy=p.q
= min{yz (%), l,(¥)} = 1.(¥)

This show that for each € A , the I, is a fuzzy prime ideal of R.

Therefore (I, A) is a fuzzy soft prime ideal of R and so the theorem is proved. |

3.7. Theorem:Let (R, +,.) is a ring and E is a set of parameters and A € E, then (I, A) is a fuzzy prime
soft ideal on R if and only if for every I, (a € A), each level subset (1,):, t € Im(l,) is a prime ideal
of R, 1, is a fuzzy subset of R equivalent to a € A.

Proof: Let (I, A) is a fuzzy soft prime ideal on R, then for each a € A, the equivalence fuzzy subset
I, is a fuzzy prime ideal of R.
Now let € Im(l,), x,y € (Iz)¢, T € R are arbitrary, since I, is a fuzzy prime ideal of R then:
L,(x—y)=1,(x)«I,(y) >t , I(r.x) =1,(x) >t.
Therefore:
X—YyE (Ia)t , TXE (Ia)t
Andif x.y € (I,); then, x € (Ip)¢ory € (Iy);.
So for every € Im(l,) , the (I,); is a prime ideal of R .
Conversely: Let foreacht € Im(I;), (I,): is a left ideal of R and for every a € A andx,y € R we
have:
I,(x —y) <I,(x)*I,(y) =t; ,(t; is an arbitrary parameter) ,
Then we have:
X,y € ([a)tlbUtx -y € (Ia)t1
This is contradict with prime ideal of (/,)¢, in R, so
Ia(x _Y) = Ia(x) & Ia(y)
In addition let I, (xy) < I,(y) = t; (¢, is arbitrary), this implied that y € (I5),but.y & (I5)¢, -
This is contradict with prime ideal of (I5);,, so

Io(x.y) = 1,(y)
Hence for every € A, I, is a fuzzy prime ideal of R . O
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