Journal of Hyperstructures 6 (Spec. 13th AHA) (2017), 56-71.
ISSN: 2822-1666 print/2251-8436 online

INTUITIONISTIC FUZZY 2-ABSORBING IDEALS OF
COMMUTATIVE RINGS
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ABSTRACT. The aim of this paper is to give a definition of an intu-
itionistic fuzzy 2- absorbing ideal and an intuitionistic fuzzy weakly
completely 2- absorbing ideal of commutative rings and to give their
properties. Moreover, we give a diagram of transition between def-
initions of intuitionistic fuzzy 2- absorbing ideals of commutative
rings.
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1. INTRODUCTION

Zadeh [1] defined the notion of fuzzy subset and Rosenfeld [2] stud-
ied to apply fuzzy theory on algebraic structures. After that, various
researchers studied about it. Liu [3] explained the concept of fuzzy ideal
of a ring.

When it comes to intuitionistic fuzzy set theory, Atanassov [4] intro-
duced the concept of an intuitionistic fuzzy set as a generalization of
Zadeh’s fuzzy sets. Moreover, Hur, Kang and Song [5] presented the no-
tion of an intuitionistic fuzzy subring. Consequently, many researchers
have tried to generalize the concept of an intuitionistic fuzzy subring.
Marasdeh and Salleh [6] studied the notion of intuitionistic fuzzy rings
based on the concept of fuzzy space. Besides, Sharma [7] explained the
translates of intuitionistic fuzzy subrings.
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As for 2-absorbing ideals, Badawi [8] introduced the concept of 2-
absorbing ideals, which is a generalization of prime ideals. Furthermore,
Badawi studied [9] and [10] as well. Today, work on 2-absorbing ideal
theory is developing rapidly and many other authors studied extensively
on this theory.(e.g. [11], [12], [13]). Darani [14] explained and examined
of L-fuzzy 2-absorbing ideals. Then, Darani and Hashempoor [15] in-
vestigated the concept of L- fuzzy 2-absorbing ideals in semiring.

The main purpose of this paper is to deal with algebraic structure of 2-
absorbing ideals by applying intuitionistic fuzzy set theory. The concept
of intuitionistic fuzzy 2-absorbing ideals are introduced, their character-
ization and algebraic properties are investigated by giving some several
examples. In addition to this, intuitionistic fuzzy strongly 2-absorbing
ideals, intuitionistic fuzzy weakly completely 2-absorbing ideals, intu-
itionistic fuzzy K-2-absorbing ideals and their properties are introduced.
Moreover, image and inverse image of these ideals are studied under ring
homomorphism. Finally, a table transition between definitions of intu-
itionistic fuzzy 2-absorbing ideals of a commutative ring are given.

2. PRELIMINARIES

In this section, preliminary will be required to intuitionistic fuzzy 2-
absorbing ideals. First of all we give basic concepts of fuzzy set and
intuitionistic fuzzy set theory.

Throughout this paper R is a commutative ring with 1 £ 0 and L =
[0, 1] stands for a complete lattice.

Definition 2.1. [14] A fuzzy subset p in a set X is a function
X —[0,1].
Definition 2.2. [19] The intuitionistic fuzzy sets are defined on a non-
empty set X as objects having the form
A= {(z, p(x),v(z)) |z € X}

where the functions p: X — [0,1] and v : X — [0, 1] denote the degrees
of membership and of non- membership of each element 2 € X to set A,
respectively, 0 < p(z) +v(z) <1 for all z € X.

Definition 2.3. [19] Let «, 8 € [0,1] with o + 8 < 1. An intuitionistic
fuzzy point, written as z(q ) is defined to be an intuitionistic fuzzy
subset of R, given by

_ (a75)7 1fx:y
T(a,p) (Y) _{ 0,1), ifzx#y
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an intuitionistic fuzzy point z(, gy is said to belong in intuitionistic fuzzy
set (u1,v) denoted by (4 g) € (p,v) if u(z) > o and v(z) < 8 and we
have for x,y € R

7’) L(t,s) + Y(a,B) = (l‘ + y)(t/\a,s\/ﬂ)

i) T(t,9)Y(a,8) = (TY) (tha,svB)

i) (2(1,5)) (Y()) = (Te.9)Y(@p)) -
Definition 2.4. [14] Let I be an intuitionistic fuzzy set in a set X and
t,s € L such that ¢t + s < 1. Then, the set

I8 = {z € X | pr(x) >t and vy(z) < s}
is called a (¢, s) level subset of I.

Definition 2.5. [19] Let R be a ring. An intuitionistic fuzzy set

A = {(z, p(x),v(2)) |z € R}
is said to be an intuitionistic fuzzy ideal of R if Va,y € R
i) p(x —y) > plx) A ply),
i) v(z —y) <o) Vo(y),
ii) p(zy) = p() vV u(y),
w) v(zy) < () Av(y).

Moreover, we will introduce intuitionistic fuzzy prime ideal and 2-
absorbing ideal. Then, we will study intuitionistic fuzzy weakly prime
and completely prime ideal. Finally, we will give intuitionistic fuzzy K-
prime ideal.

Definition 2.6. [14] An intuitionistic fuzzy ideal I = (ur,vr) of R is
called an intuitionistic fuzzy prime ideal, if for any intuitionistic fuzzy
ideals A = (ua,v4) and B = (up,vp) of R the condition AB C I implies
that either AC I or B C 1.

Definition 2.7. [14] Let R be a commutative ring with identity. A
proper ideal I of R is said to be a 2- absorbing provided that whenever
a,b,c € R with abc € I then either ab € I or ac € I or bc € I. Morever
R is called a 2- absorbing ring if and only if its zero ideal is 2- absorbing.

3. INTUITIONISTIC FUZZY 2-ABSORBING IDEALS

In this section, we will define intuitionistic fuzzy 2- absorbing ideals
of commutative ring, then we will give some properties of these ideals.
Throughout the section, R is a commutative ring with identity.
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Definition 3.1. An intuitionistic fuzzy ideal I = (u,vr)of R is called
an intuitionistic fuzzy completely prime ideal, if for any intuitionistic
fuzzy points x(; 5 and y,,g) such that z(; sy (a,p) € I implies that z; ) €
Ioryeg €1

Definition 3.2. Let I = (us,vr) be an intuitionistic fuzzy ideal of R. I
is called an intuitionistic fuzzy 2- absorbing ideal of R if for any intuition-
istic fuzzy points Z(4p), Y(c,d)» Z(e,r) Such that for all z(, p)Yc.a)2(e,r) € I
implies that

either T (a,b)Y(c,d) el or Y(e,d)?(e,f) eI or T (a,b)Z(e,f) el
x,y,z € Rand a,b,c,d,e, f € L.

Theorem 3.3. FEvery intuitionistic fuzzy prime ideal of R is an intu-
itionistic fuzzy 2- absorbing ideal of R.

Ezxample 3.4. Let R = Zg and an intuitionistic fuzzy subset I in Zg is
defined as follows

M(l‘):{ 1, z€{0,3} and v(x):{ 0, ze{0,3}

0, otherwise 1, otherwise.

Then [ is an intitionistic fuzzy prime ideal and intuitionistic fuzzy 2-
absorbing ideal.

The following example shows that the converse of Theorem 3.3 is not
necessarily true.

Ezample 3.5. Let R = Zg and an intuitionistic fuzzy subset I in Zg is
defined as follows

u(:c):{ 1/3, z€{0,3} and U(x):{ 0, x€{0,3}

0, otherwise 1/3, otherwise

then for fuzzy points 3,/5,51/3 € Zg such that 355515 € p but 355 ¢ p
and 513 ¢ pu. Therefore (u,v) is not an intuitionistic fuzzy prime ideal

of Zg. On the other hand, (u,v) is an intuitionistic fuzzy 2- absorbing
ideal of Zg.

Theorem 3.6. The intersection of distinct intuitionistic fuzzy prime
ideals I and J of R is an intuitionistic fuzzy 2- absorbing ideal.

Proof. Let I and J are two distinct intuitionistic fuzzy prime ideals of R.
Suppose that for any intuitionistic points x(q p) Ye.d)s Z(e,f)s ( T,Y,2 € R
and a,b,c,d, e, f € I), such that T, \Y(c.d)Z(e,r) € INJ but T(qp)2(c.5) ¢
INJ and T (a,b)Y(c,d) ¢InJ.
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Casel : T p)Yedq) ¢ 1 and z(qp)2(ep) € 1. As I is an intuitionistic
fuzzy prime ideal of R, we have z(. ) € I. Therefore, x(4p)2(c,f) € I.
Hence, this is a contradiction.

Case2 : T pY(ca) & I and x(qp)2(c,f) ¢ J. In this case from,

Z(a,b)Y(c,d)%(e.f) € InJ
We get z(c,r) € I and y(cq) € J. Hence, y(ca)z(e,r) €N J .
Cased : T(qp)Yc,ay & J and T(qp)2(e,r) & 1. By a similar argument as
in Case2 we may show that y 42,5 €INJ .
Cased : T )Y & J and T(qp)2(c.5) ¢ J. As similar argument as in
Casel leads us to a contradiction.
Therefore, I N J is an intuitionistic fuzzy 2-absorbing ideal of R. 0O

Corollary 3.7. The intersection of every pair of distinct intuitionistic

fuzzy prime ideals of R is an intuitionistic fuzzy 2- absorbing ideals of
R.

Theorem 3.8. Let I = (ur,vr) is an intuitionistic fuzzy 2- absorbing
ideal of R. Then, I%) s a 2- absorbing ideal of R for every t,s € L
with 1% £ R.

Proof. Suppose that a,b,c € R such that abc € I49). Then, ps(abc) >t
and vy(abc) < s. Moreover a; 4)b,s)C(1,s) = (abc)(,s) € I. Since I is an
intuitionistic fuzzy 2-absorbing ideal of R,

a(t,s)b(t,s) el or Q(t,5)C(t,s) el or b(t,s)c(t,s) el

If 2,5 € I for some x € R, then ps(z) > t and vy(r) < s. We have
z € pg and & € v, such that z € I3 Hence, ab € It%) or ac € It%) or
be € I9) . Thus, I(**) is a 2-absorbing ideal. O

Corollary 3.9. If I = (ur,vr) is an intuitionistic fuzzy 2- absorbing
ideal of R, then

pe ={z € R [ p(x) = p(0)} and v, ={z € R | v(z) =v(1)}
is a 2- absorbing ideal of R.

Now, we will study image and inverse image of an intuitionistic fuzzy
2-absorbing ideal with ring homomorphism.

Theorem 3.10. Let f : R — S be a surjective ring homomorphism. If
1 is an intuitionistic fuzzy 2- absorbing ideal of R which is constant on
ker f , then f(I) is an intuitionistic fuzzy 2- absorbing ideal of S.
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Proof. Assume that z (. x)Y(s)Zt,m) € f(I), Where T(, 1), Y(s,),2(t;m) are
intuitionistic fuzzy points of S. Since f is a surjective ring homomor-
phism, then there exist a, b, c € R such that f(a) = z, f(b) =y, f(c) = 2.
Thus,

T k) Y(s ) 2tm) (@yz) = ((rAsAt), (kVIVm))
< (flun)(zyz), f(or)(2yz))
= (f(un)(f(a)f(b)f(c)), f(vr)(f(a)f(b)f(c))
= (f(ur)(f(abe)), f(vr)(f(abc))
(ur(abe),vr(abe)).
and

rAsAt< ur(abc) kv ivm <wvr(abc)
and .
arbscy € g apbicn, € vr

Since (ur,vr) are constant on ker f, then we get a,bsc; € pur and
agbicy, € vr. Because (ur ,vr) is an intuitionistic fuzzy 2-absorbing ideal

of R,then
arbs € Kmr bsct € Kmr arCt € [
and or and or and .
arpb; € vy bicm € vy apCm € VI
i) If a,bs € pr and agb; € vy, then

rAs < pr(ab) = f(ur)(f(ab)) = f(ur)(f(a)f(b)) = f(ur)(zy)

and

k VI <wi(ab) = f(or)(f(ab)) = f(vr)(f(a)f (b)) = f(vr)(zy)

and so x,ys € f(ur) and xry € f(vr). Hence, . 1yy(sy) € f(I).

ii) If bsey € pr and byey, € vy, then proof is similarly that of (i).

iii) If a,¢; € py and agey, € vy, then proof is similarly that of (i).
Hence, f(I) is an intuitionistic fuzzy 2-absorbing ideal of S. O

Theorem 3.11. Let f : R — S be a ring homomorphism. If I is an in-
tuitionistic fuzzy 2- absorbing ideal of S, then f~1(I) is an intuitionistic
fuzzy 2- absorbing ideal of R.
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Proof. Suppose that x(q 5)Y(c,a)2 (€, f) € f~1(I) where T(a,b)s Y(e,d)s 2 (€5 f)
are intuitionistic fuzzy points of R. Then,

((anene),(bvdv f) < (F'ur)(zyz), f~ (0r)(zy2))
nr(f(zyz)), vr(f(zyz)))
pr((f(2) f () f(2)),vi(f(2)f(y)f(2)))

Take f(z) =r, f(y) = s, f(z) =t. We have that (a AcAe) < pr(rst)
and (bV dV f) < wvr(rst). Besides, rqscte € pr and rpsqty € vr. Since [
is an intuitionistic 2-absorbing ideal, we get

~~

TaSc € U1 Tate € B Scte € K
and or and or and
ThSd € VT ’l“btf € vr Sdtf € vr

i) If rysc € pr and rysq € vy, then

ahc<pr(rs) = pr(f(@)f(y) = pr(f(zy) = (ui(zy))

and

bV d <wi(rs) = vr(f(2)f(y) = vr(f(2y)) = f~ (vr(xy))

and so zaye € f~'(ur) and wzpyg € f7'(vr). Hence x(qp)yica) €
).

ii) Similarly, z(44)2(,f) € ).

iii) Similarly, y(c.q)%(e,r) € f~'(I). Hence, f~1(I) is an intuitionistic
fuzzy 2- absorbing ideal of R. O

Finally, we will give definition of an intuitionistic fuzzy strongly 2-
aborbing ideal and two important theorem associated with this ideal.

Definition 3.12. Let I be an intuitionistic fuzzy ideal of R. I is called
an intuitionistic fuzzy strongly 2- absorbing ideal of R if it is constant
or

JKL C I implies that JK CTor JLCTor KLCI

for any intuitionistic fuzzy ideals J, K, L of R.

Theorem 3.13. FEvery intuitionistic fuzzy prime ideal of R is an intu-
itionistic fuzzy strongly 2- absorbing ideal of R.

Proof. The proof is straightforward. O

Theorem 3.14. Fvery intuitionistic fuzzy strongly 2- absorbing ideal is
an intuitionistic fuzzy 2- absorbing ideal of R.
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Proof. Suppose that I is an intuitionistic fuzzy strongly 2-absorbing
ideal of R. Assume that (4 4)Y(c,a)%(e,r) € I for some intuitionistic fuzzy
points. Then, we have

(@) Wed)) (Ze.r) = (Fab¥eaen) €T
Since, I is an intuitionistic fuzzy 2-absorbing ideal, we have

(Tan¥ed) = (Tap) Yea) ST or
(T@n)?en) = (T@p) (Fepn) ST or

(Yenzen) = Wea) (Hen) ST
Therefore, (4 5)Y(c,q) € I OF Ye.d)Z(e,r) € I OF T(ap)Z(e,r) € I , that is T
is an intuitionistic fuzzy 2-absorbing ideal of R. U

4. INTUITIONISTIC Fuzzy WEAKLY COMPLETELY 2-ABSORBING
IDEALS

In this section,we will define an intuitionistic fuzzy weakly completely
2- absorbing ideal and an intuitionistic fuzzy K-2- absorbing ideals of R.
Then we will prove some fundamental properties between these classes
of ideals.

Definition 4.1. An intuitionistic fuzzy ideal I = (ur,vr) of R is called
an intuitionistic fuzzy weakly completely prime ideal, if for any xz,y € R
such that

I(ay) = max{I(2), I(y)}, ie
pr(wy) = maxfpr(x), pr(y)} and vy(zy) = min{vr (), vr(y)}-
Definition 4.2. Let I = (u7,vr) be a non-constant intuitionistic fuzzy

ideal of a ring R. [ is called an intuitionistic fuzzy K- prime ideal, if for
any z,y € R such that

I(zy) = I(0) implies that I(x) = I(0) or I(y) = I(0).
Definition 4.3. Let I be an intuitionistic fuzzy ideal of R. I is called an

intuitionistic fuzzy weakly completely 2- absorbing ideal of R provided
that for all a,b,c € R,

I(abc) < I(ab) or I(abe) < I(ac) or I(abc) < I(be)
for all a,b,c € R, ie.

p(abe) < p(ab) p(abe) < p(ac) p(abe) < p(be)
and or and or and

v(abc) > v(ab) v(abec) > v(ac) v(abc) > v(bc)
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Corollary 4.4. Let I be a non-constant intuitionistic fuzzy ideal of R.
It is easy to see that I is an intuitionistic fuzzy weakly completely 2-
absorbing ideal of R if and only if

I(abc) = max{I(ab),I(ac),I(bc)}
for every a,b,c € R, ie.
p(abe) = max{u(ad), u(ac), p(be)} and v(abc) = min{v(ab),v(ac),v(be)}.

Definition 4.5. Let I be an intuitionistic fuzzy ideal of R. I is called
an intuitionistic fuzzy K-2- absorbing ideal of R provided that for all
a,b,c € R,
I(abc) = (0,1) implies that I(ab) = ( 1) or I(ac) = (0,1) or
I(bc) = (0,1) ie

p(abe) = p1(0) p(ab) = 1(0)
I(abc) = (0,1) = and implies that and
v(abc) = v(1) v(ab) = v(1)
p(ac) = p(0) p(be) = p(0)
or and or and
v(ac) = v(1) v(be) = v(1)

Corollary 4.6. Every intuitionistic fuzzy weakly completely 2- absorbing
ideal is an intuitionistic fuzzy K-2- absorbing ideal.

But the converse of corollary is not true.

FEzample 4.7. Let R = Z. Define the intuitionistic fuzzy ideal of Z by

(1,0) x=0
I(z) = ¢ (1/3,2/3) z € 8Z—{0}
(1/4,2/4) =x€Z—8L

Then, [ is an intuitionistic fuzzy K-2- absorbing ideal of Z. But since
(40) = 1/3 > 1/4 = max{u(20), j(4), u(20)},
I is not an intuitionistic fuzzy weakly completely 2- absorbing ideal.

Now, we will present some important theorems linked with intuition-
istic these two ideals.

Theorem 4.8. Fvery intuitionistic fuzzy weakly completely prime ideal
of R is an intuitionistic fuzzy weakly completely 2- absorbing ideal.
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Proof. Let I be an intuitionistic fuzzy weakly completely prime ideal of
R. For every x,y,z € R,

pr(zyz) = pr(w) pr(zyz) = pr(y) pr(zyz) = pr(2)
and or and or and
vi(zyz) = vi(x) vi(zyz) = vr(y) vi(zyz) = vi(2)

Assume that pr(xyz) = pr(x) and vr(zyz) = vr(z).Then from,
pr(zyz) = pr(ey) = pr(w)wegetp(zyz) = pr(ry) and
vr(zyz) < wr(zy) > vi(x)wegetvr(zyz) = v(zy).

In a similar way, we can show that

ur(zyz) = pr(yz)andvr(xyz) = vr(yz) or
pr(zyz) = pr(zz)andvr(zyz) = vi(xz).
Hence, every intuitionistic fuzzy weakly completely prime ideal of R
is an intuitionistic fuzzy weakly completely 2- absorbing ideal. O

Theorem 4.9. FEvery intuitionistic fuzzy K- prime ideal of R is an
intuitionistic fuzzy K-2- absorbing ideal.

Proof. The proof is clear. O

Theorem 4.10. Let I be an intuitionistic fuzzy ideal of R. Then, fol-
lowing statements are equivalent:

i) I is an intuitionistic fuzzy weakly completely 2- absorbing ideal of
R.

i1) For every s,t € L, the level subset I%3) of I is a 2- absorbing ideal
of R.

Proof. (i — i) : Assume that I is an intuitionistic fuzzy weakly com-
pletely 2-absorbing ideal of R. For every z,y, z € R such that zyz € ()
for some t,s € L.
p(wyz) = max{u(zy), p(zz),u(yz)} =t and
v(zyz) = min{v(zy),v(zz),v(yz)} <s.
Hence,
plzy) >t pwlxz) >t plyz) >t

and or and or and
v(zy) < s v(rz) <s v(yz) <s

Therefore zy € I or zz € It or yz € I®%) . Hence, 1) is a
2-absorbing ideal of R.
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(ii — i) : Assume that I(>®) is an 2-absorbing ideal of R for every
t,s € L. For z,y,z € R, set u(xyz) =t and v(xyz) = s. Then, zyz € 1
and xyz € vs and (uy, vs) are 2- absorbing gives that zy € py and xy € v
or xz € puy and xz € v or yz € yy and yz € vg. Thus,

p(zy) >t wlxz) >t wlyz) =t
and or and or and
v(zy) <s v(rz) <s v(yz) <s

That is,

p(zyz) = t <max{u(zy), p(zz), u(yz)} and
v(zyz) = s=min{u(zy), w(zz), n(yz)}.

Also I is an intuitionistic fuzzy ideal of R, we have

p(ryz) > max{u(zy), p(zz), u(yz)} and
v(zyz) < min{p(zy), p(zz), w(yz)}.

Hence,

m(zyz) = max{u(zy), n(zz), u(yz)} and
v(zyz) = min{p(zy), p(zz), mu(yz)}

Therefore, I is an intuitionistic fuzzy weakly completely 2-absorbing
ideal of R. g

Finally, we will study image and inverse image of an intuitionistic
fuzzy weakly completely 2-absorbing ideal and an intuitionistic fuzzy
K-2-absorbing ideal.

Theorem 4.11. Let f : R — S be a surjective ring homomorphism. If
I = (u,v) is an intuitionistic fuzzy weakly completely 2- absorbing ideal
of R which is constant on ker f | then f(I) is an intuitionistic fuzzy
weakly completely 2- absorbing ideal of S.

Proof. Suppose that f(u)(zyz) # f(u)(zy) and f(v)(wyz) # f(v)(zy)
for any z,y,z € S. Since f is a surjective ring homomorphism, then

fla) ==z, f(b) =y, f(c) = z for some a,b,c € R.
Hence,
F)(zyz) = f(p)(f(a)f()f(c)) = f(n)(f(abe))
£ F)ey) = Fu)(F(@) () = F(u)(f(ab))
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and

F)(f(a)f(0)f(c)) = f(v)(f(abe))
f =

Since I is constant on ker f,

f(1)(f(abc)) = plabe) and f(p)(f(ab)) = p(ab).
Similarly,
f(v)(f(abc)) = v(abe) and f(v)(f(ab)) = v(ab).
It means that
F(i)(flabe)) = plabe) £ p(ab) = F(u)(f(ab)) and
f(w)(f(abe)) v(abe) # v(ab) = f(v)(f(ab)).

Since [ is an intuitionistic fuzzy weakly completely 2-absorbing ideal
of R, then

plabe) = f(p)(f(a)f(b)f(c)) = f(p)(zyz)
= plabe) = f(u)(f(ac)) = f(u)(f(a)f(c)) = f(m)(xz).
So, we get f(u)(xyz) = f(p)(zz). And similarly,
v(abe) = f(v)(f(a)f(b)f(c)) = f(v)(zy2)

= w(abe) = f(v)(f(ac)) = f(v)(f(a)f(c)) = f(v)(22).
Then we have f(v)(zyz) = f(v)(xz) or
plabe) = f(p)(f(a)f(b)f(e)) = f(p)(zy2)
= ulabe) = f(u)(f(be)) = f(r)(f(0)f(€) = fp)(yz).
Thus f(u)(xyz) = f(p)(yz). And similarly,
v(abe) = f(v)(f(a)f(b)f(c)) = f(v)(zyz)
= w(abe) = f(v)(f(be)) = f(v)(f(0)f () = f(v)(yz)-

We conclude that f(v)(zyz) = f(v)(yz). Therefore, f(I) is an intu-
itionistic fuzzy weakly completely 2- absorbing ideal of S. U

Theorem 4.12. Let f: R — S be a ring homomorphism. If I = (u,v)
s an intuitionistic fuzzy weakly completely 2- absorbing ideal of S, then
f7Y(I) is an intuitionistic fuzzy weakly completely 2- absorbing ideal of
R.
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Proof. Suppose that f~'(u)(zyz) # f~'(p)(zy) and f~'(v)(zyz) #
f~1(v)(zy) for any z,y,z € R. Then,
FH ) (xyz) = p(f(zyz)) = p(f (@) f(y)f(2)
# [N )(xy) = p(f(zy) = p(f (@) f(y))

and

fH)(ayz) = o(f(ayz)) = o(f(2)f(y)f(2))
# [T 0)(xy) = v(f(zy)) = v(f(2)f(y)).

Since [ is an intuitionistic fuzzy weakly completely 2-absorbing ideal
of S we have that

u(f@)f@)f() = fH(u)(xyz)
p(f (@) f(2)) = p(f(x2))
f-

() (22)

and

or

and

v(f@) fW)f(2) = [ (v)(xyz)
= (f(y) (2)) = v(f(y2))
= [T (v)(y2).
Hence, f~1(I) is an intuitionistic fuzzy weakly completely 2- absorbing

ideal of R. O

Theorem 4.13. Let f : R — S be a surjective ring homomorphism. If
I = (u,v) is an intuitionistic fuzzy K-2- absorbing ideal of R which is
constant on ker f, then f(I) is an intuitionistic fuzzy K- 2- absorbing

ideal of S.
Proof. Proof is straightforward. O
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Theorem 4.14. Let f : R — S be a ring homomorphism. If I = (u,v)
is an intuitionistic fuzzy K-2- absorbing ideal of S, then f~1(I) is an
intuitionistic fuzzy K- 2- absorbing ideal of R.

Proof. Proof is straightforward. O

Remark 4.15. The following table summarizes findings of intuitionistic
fuzzy 2- absorbing ideals.

i.f.strongly 2-abs. ideal

S 1
i.f. prime ideal — i.f. 2-abs. ideal
2 ]
i.f.w.c. prime ideal — 1i.f.w.c. 2-abs. ideal
J

i.f. K-2-abs. ideal.

5. CONCLUSION

In this work, the theoretical point of view of intuitionistic fuzzy
2-absorbing ideals is discussed. The work also is focused on an intu-
itionistic fuzzy strongly 2-absorbing ideal,an intuitionistic fuzzy weakly
completely prime ideal, an intuitionistic fuzzy K-2-absorbing ideal of
commutative ring and characterized their algebraic properties. Further-
more, under a ring homomorphism, these ideals are investigated. In
order to extend this study, one could study other algebraic structures
and do some further study on properties them.
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