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Abstract A single paragraph of about 200 words maximum. For research ar-
ticles, abstracts should give a pertinent overview of the work. We strongly
encourage authors to use the following style of structured abstracts, but with-
out headings: (1) Background: place the question addressed in a broad context
and highlight the purpose of the study; (2) Methods: describe briefly the main
methods or treatments applied; (3) Results: summarize the article’s main find-
ings; (4) Conclusion: indicate the main conclusions or interpretations. The ab-
stract should be an objective representation of the article, it must not contain
results which are not presented and substantiated in the main text and should
not exaggerate the main conclusions.

Intuitionist Fuzzy Normed Ring ; Intuitionist fuzzy normed Ideal ; Fuzzy
Prime Ideal ; Fuzzy Normed Prime Ideal.)

1 Introduction

After Zadeh [1] formulate the interception of fuzzy set as ageneralization of
acrisp set,that use to establishment of the fuzzy set theory,in 1971 RosenField
[2] extended and formulated the notion of fuzzy subgroup of agroup. Later,in
[3] Liu introduced the definition of fuzzy ring,fuzzy subring,fuzzy ideals and
some related concepts.Swamy in [5],Mukherje and Sen in[7]) and Zhag Yue
[8] introduced fuzzy ideals and fuzzy prime ideals,characterized Regular Rings
andnotherian Rings by Fuzzy Ideals,determined all fuzzy ideals of a ring of
intigers.in 1997 Atanassov [9]presented the idea of the intuitionistic fuzzy set
a way to handle uncertainty, while fuzzy set deals with the degree of member-
ship of an element in a given set, intuitionistic fuzzy sets assign both degrees
of membership and non-membership with an addition that sum of these de-
grees should not exceeds 1. In 1992 [10],Dix et al. introduced the notion of
intuitionistic fuzzy groups, followed by a study of the properties of intuition-
istic fuzzy subgroups and intuitionistic fuzzy subrings conducted by Hur et
al. in[11]. Marashdeh and Salleh generalized Dibs notion for fuzzy rings based
on the notion of fuzzy space in [14] by applying the notion of fuzzy space to
intuitionistic fuzzy space and to introduce related concepts to present a new
formulation of intuitionistic fuzzy group and intuitionistic fuzzy ring. In [26],a
generalisation of the notion of fuzzy homomorphism and fuzzy normal sub-
group based on.fuzzy spaces to intuitionistic fuzzy hyperhomomorphism based
on intuitionistic fuzzy spaces to introduce the concept of an intuitionistic fuzzy
quotient hypergroup induced by an intuitionistic fuzzy normal subhypergroup.
Complex intuitionistic fuzzy ideals were defined and its characteristics were in-
vestigated by Alsarahead and Ahmad in [14] and some of its applications were
studied in [16] bycombining complex intuitionistic fuzzy sets and graph theory
which can be used in the utilization of the complex intuitionistic fuzzy graphs
in decision making problems. After studies by Naimark [22]of normed rings,
Arens presented [17] the generalization of normed rings and Gelfand defined
commutative normed rings in [18] and presented the notion of commutative
normed rings. In[19] Jarden characterized the ultrametric absolute value and
investigated the properties of normed rings. Gupta and Qi [29] studied T-norms
and T-conorm, T-norm, T-conorm and negation function was described as a set
of T-operators, some typical T-operators and their mathematical properties
were given.in 2016,[28]Backhadech,et al.introduced intuitionistic fuzzy ideal
and intuitionistic fuzzy prime ideal in a ring using intuitionistic fuzzy points
and membership and non-membership function. Properties of fuzzy normed
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1.1 definition

[29]: The fuzzy set A in a fixed universe X is a function A : X — [0,1],
this function is referred to the membership function and denoted by u(z).
A fuzzy set A is symbolized in the form: A = (z,pa(2)) :€ X. For every
z€ X,0< puz) <1,if 2 ¢ Athen pa(z) =0, and if z is fully contained in A
then pa(z) = 1.

1.2 definition

[25] An intuitionistic fuzzy set (shortly, IFS) A in a nonempty set of X in the
form IFS

A= (z,pa(z),74(2) : z € X)
, where the function of the degree of membership is pam(z) : X — [0, 1] and
the function of the degree of nonmembership is

va(z) : X — [0,1]
where
0 < pa(z) +7a(z) <1

for every
zeX

. We will use the notation A = (14,v4) for the IFS.

1.3 defn

[8] Let A be a fuzzy subset of a set X. The set
As=paz) >a:z€ X

is the level subset of p4(z), where a € [0, 1].
[25]An intuitionistic fuzzy set (shortly, IFS) A in a nonempty set of X in the
form IFS A = (z,14(2),7v4(2) : z € X, where the function of the degree of
membership is pa(z) : X — [0, 1] and the function of the degree of nonmem-
bership is
va(2): X = [0,1]

where

0<pa(z)+7a(2) <1
for every z € X. We will use the notation A = (u4,7v4)) for the IFS.

1.4 remark

[21]For an intuitionistic fuzzy set A = (1a(2),v4(2)), the support set of A is
the subset of X which denoted by: A = pa(z) #0,7y4(2) #1: 2z € X.
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1.5 definition

[27] Let
(R,+,.)

be a ring and
A= (pa,va)

be an IFS of R. Then A is an intuitionistic fuzzy subring (in short IFSR) of
R if the following are satisfied:

i.pa(zq) > min(pa(z), pa(q)),
ii.pa(zq) = min(pa(z), pq)),
iii.va(2q) < max(va(2),74(q)),

iv.ya(zq)) < max(va(z),v4(q))

1.6 definition
[29] Let (R,+,.) be a ring. Then an IFS

A= (pa,va)

of R is an intuitionistic fuzzy ideal (shortly, IFT) in R if:
i-pa(zq) = min(pa(z), pa(q)),

ii.pa(zq) > max(pa(z), na(q))

iiiva(2q) < max(ya(z),v4(q)),

iv.ya(zq)) < min(va(z),va(q))

1.7 definition

[29] A functional defined on a linear space L is a norm if it satisfies the
following: N1: 2z > 0 for every z € L, where k z = 0 if and only if z = 0;

N2: 6z =|[z ;(andhence =—z ), forall 6 and for all z € L; N3 :z+q <z +
forallz, q € L[Triangleinequality]. Anormedlinear spaceislinearspace Lequippedwithanorm.
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1.8 definition

[29] [29]A functional on A Ring A is normed Ring (NR) if it satisfies the
following:
N1:z>=0 for every z € L,where [z =0iff z=0;

N2:6(z) =0(2) shence z = —z), for all /delta and for allz € L
N3:z+4q<z+qforallz,q € L[triangulareniquality].

1.9 definition

[29] A function * : [0, 1]]0, 1] — [0,1] is a t-norm if it satisfies the following for
all z,q,h €[0,1] :

1x(z,1) =2z,

2.%(z,q) < *(z, h) if ¢ < h;(* is monotone),

3. x(z,2) < z for z € (0,1), and

4. Ifz < handg < tthen *(z,q) < *(h,t)for all z,q,h,t € (0,1).Wewillwritez
xq instead of *(z, q).

1.10 definition

[29] A function ¢ : [0,1]]0,1] — [0,1] is a s-norm if it satisfies the following for
all z,q,h €10,1] :

1.0 (2,0) =z,

2.0(z,q) < o(z,h) if ¢ < h; (¢ is monotone),

3.0(%,2) > zfor z € (0,1), and

4. If z < h and g < t then o(h,t) < o(z,q) for all z,q,h,t € (0,1). We will
write z ¢ ¢ instead of (z, q).

1.11 example

[12] [15]The Field of Real Number R is anormed a Ring with respect to the ab-
solute value and the field of complex numbers C is anormed Ring with respect
to the modulus. More general examples are the Ring of the Real square matri-
ces with the matrix norm and the ring of real polynomials with a polynomial
norm.

1.12 Theorem
[12] Let A and B be two intuitionistic fuzzy ideals of a normed ring NR. Then
AN B is an intuitionistic fuzzy normed ideal of NR. proof: Let z,q € NR.

Then,

ipanp(z2—q) = min{pa(z—q), pe(z—q)} > min{pa(2)*pa(q), pp(2)*1s(q)}
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(11).-1panp(2q) = min{pa(2q), pp(2q)} = min{pa(e), ve(@)} > pans(q)
(W0 pans(z — q) = maz{ya(z — q),v(z — @)}
< max{ya(z)Aya(q),v8(2)Avs(q)}
< maz{(v4(2)Ava(a)), (v8(2)Av5(9))}
< 7vanB(2)AvanB(q)

(iv)panp(2q) = maz{ya(zq),v5(zq)}
< max{va(z),v8(q}
< panB(2q)

Therefore,A N B is an intuitionistic fuzzy normed left ideal. Correspondingly
it can be proven that A N B is an intuitionistic right ideal. So, AN B is a
intuitionistic fuzzy normed ideal of NR.

Proof Let A be an intuitionistic fuzzy normed ring and Oy g is the zero of the
normed ring. Then, for every z € NR:

i'/LA(Z) < ,UJA(O)a’YA(O) < "YA(Z)v

it pa(z) = pa(z),va(z) = va(2).

1.13 definition

If A= (ua,va) and B = (up,ys) are two intuitionistic fuzzy normed rings
over NR. Then, A is an intuitionistic fuzzy normed subring of B if:

i.pa(z) < pp(2),
ii.ya(z) > vB(2)

1.14 definition

/citell let A be a nonempty intuitionistic fuzzy normed ring. For every z,q €
NR, A is an intuitionistic fuzzy normed left (right) ideal if:

i.pa(zq) > pa(z) * palq)

ii.pa(2q) > pa(q)(palzq) > pa(z))
1ii.v4(2q) < va(2)Avalq),
iv.74(2q) < v(q)(7va(2q) < va(2)).
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1.15 Theorem

[12] If the fuzzy set A = (pa,v4) is both right and left intuitionistic fuzzy
normed ideal of NR. Then A is called intuitionistic fuzzy normed ideal, if for
every z,q € NR:

i-pia(z2q) > pa(z) * na(q),

di-pia(2q) > pa(z)Apalq),

iiiya(zq) < va(2)Ava(q),

iv.74(2q) < va(2) *ya(q)- (1.1)

1.16 Lemma

Let 1xy R be the multiplicative identity in NR then for allz € NR:

Lpa(z) > pa(INR),

2.gA(2)gA(INR).

Proof [6]. Let z € NR. Then 1. (2. 1NR) > mA(z) AmA(1N R)impliespa(z) >
pA(INR),2.74(2.INR) < y4(2)v 1N R)impliesgA(z)gA(1NR).
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2 Materials and Methods
3 Mathematical Procedure

To overcome Our aim we follow the following steps:

Step 1: Using equation (1.1) as a Governing eqauation

step 2: Defining the equation from (1.2)

step 3: making a condition for the equation (1.1) to become a prime ideal
without loosing its generality.

step 4: using equation (1.0)and Equation (1.1) to proof the proposed equation.

4 Results
5 Result

An intuitionistic fuzzy normal ideal p = (u,7,) of a Ring R , not necessarily
constant is intuitionistic Fuzzy Normed prime Ideal ,if for any intuitionistic
fuzzy normed ideal of A = (pa,v4) and B = (up,up) of R, the condition
AB C p implies that either A C P or B C P.intuitionistic fuzzy ideal Let Rbe
the subset of all intuitionistic fuzzy points of R, and let A denote the set of
all intuitionistic fuzzy points contained in A = /pa,v4).

. That is,

A= X(a(eRlua>aandya<B}.

A = (ua,va) is an intuitionistic fuzzy ideal of R if and only if:
1. X(a.8)s Yo p) € (Ba,74)s X(ap) = Yiar 51y € (1157)

4. X (0,5) € B,YY (0 g1y € (11,7), X(a.p) Yar 57 € (1Y) (1.2)

Proof Suppose that A = (pa,7v4).1is an intuitionistic fuzzy ideal, so we have

for all
X(a,8), Yo,y € (a,va), mw(x —y) > p(x) * ply) > ox
and
Y(zy) <v(z)oy(y) < o
: Then,

Xa,p) = Yo 1) = (T — Y)ara’,pop € (114,74)

and we have

X(a,8) € B, Yiar ) € (pa,74) = play) > p(x) o ply) > ply) > alpha’ > a o’
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and

Y(@y) < (@) *y(y) <v(y) <o <aoa;
hence,

(TY) axa’,Bop’) = X(a,8), Y(ar,8) € (HA,7A)
. (<) Let z,y € R. We have

T () =ply) iy (@)or(y) € (HsY)

. Then,using the assumption we have

T () * ) 1 ()07 (1)) — Y(u()snw)r(@)or(y) € (1 7)-

Hence, p(z —y) > p(z) * p(y) and v(z —y) < v(z) 0 y(y). Let z,y € R,
suppose that u(y) > p(z) and v(x) > v(y) so for a = o/ = p(z) ¢ u(y), and

B =p"=~(z)*(y), we have

y(aoa/,ﬂ*ﬁ’) € (,uﬂ '7)

since X (qoar,px8") € R implies that

x(aoa’,B*ﬁ’)y(aoa’,ﬂ*B’) S (ﬂa'Y)'
Hence,
w(zy) > p(x) o p(y)
and
Y(zy) < () *y(y)

. The same is true if

and

5.1 Theorem

[28] an intuinistic fuzzy ideal (u,7y)ofR is an intuinistic fuzzy prime ideal if
and only if for any two intuinistic fuzzy points

X(aﬂ) €R
X(a,/a)Y(af,ﬁ') € (u,7)

implies either
X(a,8) € (1:7)0rY(w g1y € (11,7) (1.3)
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5.2 Theorem

(,7y) of R is an intuitionistic fuzzy normed Prime Ideals if and only if

ip(r —y) > p(x) * p(y)
iiy(z —y) < y(x)Ay(y)

iii.pu(zy) = p(x) Aply)

(
(

vy (ry) = y(x) *y(y)
. (1.3)

Proof let (u,7) be an intuinistic fuzzy normed prime ideal.suppose that

p(ry) > p(z)Ap(y)

and
p(z) = ply)
, and suppose that
Y(@y) < () *7(y)

and
v(x) < y(y)
then
wlxy) > p(x) = ply)
and

V(zy) <A(@) <v(y)
which implies that X (.(zy)(@y)) & (1:7) a0d Yu(@y) A (ay)) E (1:7)

Using the Theorem 3.1, we have

X(uay) @) Yuay) ay)) ¢ (1:7)

Which is absurd(inconsistent), then,

wzy) = p(z)Aply)

and y(zy) = y(x) *(y)
Conversely, let (4 ), Y(a’,y7) be two intuinistic fuzzy normed points of R,

such that z(q ), Y(ar,y) € (7).

suppose that z(a,) ¢ (1,77) and Y 4y € (1,7) ;& = o = p(xy) and
B =5 =(zy).
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we have p(z) < p(y) and p(y) < p(zy) andy(z) > v(xy). this implies that

X(uy)v(zy) E 1 MEY (@) v (y)) E (1Y)

X(aAa’,ﬁ*B/)y(aAalvﬁ * Bl) € (M? IY)
hence,

w(zy) > () Aply)
and
Y(zy) < v(x)Av(y)

the same is true for

pw(x) > p(y)
v(x) < (y).

6 Discussion

In previously Reported Findings,Abed Alhalem,et al.,in [12] proposed intu-
itionistic fuzzy normed ideal as If the fuzzy set A = (ua,va) is both right
and left intuitionistic fuzzy normed ideal of NR. (u,~) of R is an intuitionistic
fuzzy normed Prime Ideals if and only if

iz —y) > p(z) * p(y)

iiy(z —y) < y(@)Ay(y)

iii.p(zy) = p(@)Ap(y)

.y (zy) = y(x) *(y).

while this ideal doesnot satisfy the prime idealness for pa(zq) > pa(2)Apa(q)
and v4(zq) < va(2) * va(q)..By Accepting this Governing equation as a base
line, the present study was tried to made the condition of prime ideals of
intuitionistic fuzzy normed prime ideals.

7 conclusion and Recommendation

In this study,we try to define the prime ideals of prime ideals of intuitionistic
fuzzy normed ideals . beside this we introduced the concept of intuitionistic
fuzzy normed ideal using fuzzy points and membership and nonmembership
function. In the future, further research could be done to study the intuition-
istic fuzzy normed Maximal ideals, and to define their algebraic structures. I
suggest some future research to investigate other properties of intuitionistic
fuzzy normed rings and to expand their applications.
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