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1 Introduction

The concept of a I'-ring has a special place among generalizations of rings. One of the most
interesting examples of a ring would be the endomorphism ring of an Abelian group, i.e., End M
or Hom(M, M) where M is an Abelian group. Now if two Abelian groups, say A and B instead
of one are taken, then Hom (A, B) is no longer a ring in the way as End M becomes a ring because
the composition is no longer defined. However, if one takes an element of Hom(B, A) and put it
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in between two elements of Hom(A, B), then the composition can be defined. This served as a
motivating factor for introducing and studying the notion of a I'-ring. The notion of a I'-ring, a
generalization of the concept of associative rings, has been introduced and studied by Nobusawa
in [11]. Barnes [4] slightly weakened the conditions in the definition of a I'-ring in the sense of
Nobusawa. The structure of I'-rings was investigated by several authors such as Barnes in [4],
Kyuno in [9,10]. Warsi in [21] studied the decomposition of primary ideal of I'-rings. Paul in [17]
studied various types of ideals of I'-rings and the corresponding operator rings.

The concept of an intuitionistic fuzzy set as a generalization of Zadeh’s fuzzy sets is
introduced by Atanassov [1]. Moreover, the notion of intuitionistic fuzzy subring and ideal
is presented by Hur, Kang and Song in [6, 7]. Kim, Jun and Ozturk in [8] tried the idea of
intuitionistic fuzzy sets to the theory of I'-rings and developed the notion of intuitionistic fuzzy
ideal in I'-ring. Ramachandran and Palaniappan in [13,15,16,18] studied in detail the properties of
intuitionisti fuzzy ideals of I'-rings. The concept of intuitionistic fuzzy prime ideal in ['-ring was
also innovated by Palaniappan and Ramachandran in [14]. Sharma and Lata in [19] innovate the
study of intuitionistic fuzzy characteristic ideals of I'-ring and its operator ring. The concepts of
intuitionistic fuzzy prime radical and intuitionistic fuzzy primary ideal of a I'-ring was introduced
and studied by Sharma et al. in [20].

The concept of a 2-absorbing ideal, which is a generalization of prime ideal, was introduced
by Badawi in [2] and which was also studied in [3]. At present, studies on the 2-absorbing ideal
theory are progressing rapidly. Elkettani and Kasem [5] unify the notion of 2-absorbing ideal and
2-absorbing primary ideal to -2-absorbing primary ideal of I'-ring and derived many interesting
results. Yavuz, Onar, and Ersoy in [12,22] studied the intuitionistic fuzzy 2-absorbing primary
ideal (IF2API) and semi-primary ideal of a commutative ring. The purpose of present paper is to
study the structural characteristics of the concept of IF2API of a commutative I'-ring.

2 Preliminaries

Let us recall some definitions and results, which are necessary for the development of the paper,

Definition 2.1. ([4,11]) If (R, +) and (I, +) are additive Abelian groups. Then R is called a
['-ring (in the sense of Barnes, [4]) if there exist mapping R X I' x R — R [image of (z, o, y) is
denoted by xay, x,y € R, o € I'] satisfying the following conditions:

(1) ray € R.

(2) (x +y)az = zaz + yaz, x(a+ By = zay + xPy, xa(y + 2) = vay + raz.

(3) (xay)pz = za(yBz). forall x,y,z € M, and o, 5 € T

The ['-ring R is called commutative if zvy = yvyx,Vr,y € R,7 € I'. Anelement 1 € R
is said to be the unity of R if for each x € R there exists v € I' such that zy1l = 1yx = .
A subset I of a I'-ring R is a left (right) ideal of R if [ is an additive subgroup of R and
RT'I = {zaylx € R,a € ',y € I}, (IT'R) is contained in I. If [ is both a left and a right
ideal, then I is a two-sided ideal, or simply an ideal of R. A mapping f : R — R of T'-rings
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is called a I'-homomorphism, [4] if f(z + y) = f(x) + f(y) and f(zay) = f(z)af(y) for all
r,y € R,ael.

Definition 2.2. ([4]) Let R be a I'-ring. A proper ideal K of R is called prime if for all pairs of
ideals I and J of R, IT'J C K implies that [ C K or J C K.

Theorem 2.3. ([10,17]) If K is an ideal of a I'-ring R, the following conditions are equivalent:
(i) K is a prime ideal of R;

(ii) If a,b € Rand al’'RI'b C K, thena € K orb € K.

Definition 2.4. (21]) Let R be a I'-ring. Then the radical of an ideal K of R is denoted by V'K
and is defined as the set

VK ={z € R: (27)" 'z € K, for somen € N and forall y €T},
where (zv)" 'z = x forn = 1.

Definition 2.5. ([4]) An ideal K of a commutative I'-ring R is said to be primary if for any two
ideals I and J of R, IT'J C K implies either [ C K or J C V'K, where VK is the prime radical
of K.

Definition 2.6. (5]) A proper ideal I of al'-ring R is called a 2-absorbing ideal (2Al) if whenever
x,Y,2 € R,v1,7v € ' and xy1yv22 € I imply that xy,y € I or xy22 € I or yysz € 1.

Definition 2.7. ([S]) A proper ideal I of I'-ring R is called 2-absorbing primary ideal (2API)
of R if whenever x,y,z € R,v1,v € ' and xy1yvy22 € I, then xy1y € I or xy2z € VI or

YY2z € V1.
Remark 2.8. Every 2-absorbing ideal in R is a 2-absorbing primary ideal in R.

However, the converse of the above remark does not hold.

For example: Consider R = Z,I" = 5Z. Then R is a I'-ring. Consider / = 12Z. Take
71,72 € I such that 2v,27,3 € I implies 27,2 ¢ I, but 27,3 € V1. Thus I is a 2API of R,
however [ is not a 2Al of R, for 27,2v,3 € I, but 2,2 ¢ I and 2793 ¢ I.

We now review some intuitionistic fuzzy logic concepts. We refer the reader to follow [1,6,
19,20] for complete details.

Definition 2.9. ([6]) An intuitionistic fuzzy set (IFS) A in X can be represented as an object of
the form A = {(z, pa(x),va(z)) : © € X}, where the functions pa,vs : X — [0, 1] denote the
degree of membership (namely . 4(x)) and the degree of non-membership (namely va(x)) of each
element v € X to A respectively and 0 < pa(z) + va(x) < 1 foreachx € X.

Remark 2.10. ([6])

(i) When pa(x) + va(z) = 1,V € X. Then A is called a fuzzy set.

(ii) We denote by [ F'S(X) the set of all IFSs of X.

282



If A,B e IFS(X),then A C Bifand only if pua(x) < pp(z) and va(z) > vg(z),Vo € X
and A= B < A C Band B C A. For any subset Y of X, the intuitionistic fuzzy characteristic
function xy is an intuitionistic fuzzy set of X, defined as xy(z) = (1,0),Vz € Y and
xv(z) = (0,1),Voz € X\Y. Let p,q € [0,1] with p + ¢ < 1. Then the crisp set A, =
{x € X : pa(z) > pand va(x) < ¢} is called the (p, ¢)-level cut subset of A. Also the IFS z,
of X defined as x(, )(y) = (p,q), if y = x, otherwise (0, 1) is called the intuitionistic fuzzy point
(IFP) in X with support x. By x(, 4 € A we mean i4(x) > pand va(x) < ¢. Thus z(, ) € Aif
and only if z(, ;) € A. Furtherif f : X — Y is a mapping and A, B are respectively IFSs of X
and Y, then the image f(A) is an IFS of Y that is defined as ju¢(4)(y) = Sup{pa(z) : f(x) =y},
veay(y) = Inf{va(z) : f(z) = y}, forall y € Y and the inverse image f~'(B) is an IFS
of X that is defined as pp—1(py(7) = pup(f(2)), viyp(xz) = ve(f(x)), forall z € X, ie.,
f~Y(B)(z) = B(f(x)), forall z € X. Also the IFS A of X is said to be f-invariant if for any
x,y € X, whenever f(z) = f(y) implies A(x) = A(y).

Definition 2.11. ([15]) Let A and B be two IFSs of a I'-ring M and ~v € T'. Then the product
ATl'B of A and B is defined by

(\/af:yVZ(MA(?/) A NB(Z))v Ax:yw(’/fl(y) \ VB(Z))v ifr=uyyz

(nars(z), vars(r)) = (0,1), otherwise

Remark 2.12. ([15]) If A and B are two IFSs of a I'-ring R, then ATB C ANB

Definition 2.13. ([15]) Let A be an IFS of a I'-ring R. Then A is called an intuitionistic fuzzy
ideal (IFI) of R if for all x,y € R,~ € I, the following are satisfied

(i) pae —y) > pa(@) A paly);
(ii) pa(zyy) > pal@) vV pay);
(iii) va(x —y) < wva(x) Vrva(y);
(iv) va(zyy) < valx) Avaly).

The set of all intuitionistic fuzzy ideals of a I'-ring R is denoted by I F'I(R). Note that if
A € IFI(R), then pus(0g) > pa(z) and v4(0r) < va(x),Vz € R (see [15]).

Remark 2.14. ([13-15]) If A, B and C are IFIs of a I'-ring R, then AU'B, AN B are also IFls
of R.

Definition 2.15. ([14]) Let P be an intuitionistic fuzzy ideal (IFI) of a I'-ring R. Then P is said
to be an intuitionistic fuzzy prime ideal (IFPI) of R if P is non-constant and for any IFls A, B of
R, ATB C Pimply AC Por B C P.

Lemma 2.16. ([14]) Let A be an IFI of a commutative I'-ring R. Then the subsequent assertions
are equivalent:

(i) x(p,q)l“y(ts) = (xl“y)(pm,qw), where T(p,q)> Yt,s) € [FP(R);

(ii) (2 (.g)) L Yt,5)) = (2LY) (pat.qvs))> Where (X q)) is the IFI of R generated by x;q).
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Theorem 2.17. ( [14]) Let A be an IFI of I'-ring R. Then the subsequent assertions are
equivalent:

(i) o) LYit,s) © A= 2pg) C Aoryusy C A where 2,0y, yu,s) € IFP(R).
(it) A is an intuitionistic fuzzy prime ideal of R.
Definition 2.18. ([20]) Let A be an IFI of a T-ring R. Then the IFS \/A of R defined by
VA=n{B:B e IFPI(R);AC B}
is said to be the intuitionistic fuzzy prime radical of A. Note that /A is also an IFI of R.
Proposition 2.19. ([20]) Let A, B be two IFIs of a I'-ring R. Then
VATB =vVANB =VANVB.

Definition 2.20. ([20]) Let Q be a non-constant IFI of a I'-ring R. Then (@) is termed as an
intuitionistic fuzzy primary ideal of R if for any two IFls A, B of R such that AT'B C @) implies
that either A C Q or B C /Q.

Theorem 2.21. ([20]) Let R be a commutative I'-ring and ) be an IFI of R. Then for any two
IFPs %, 4), Yt.5) € IFP(R) the subsequent assertions are equivalent:

(i) Q) is an intuitionistic fuzzy primary ideal of R;
(ii) 2(p,)TY(r,5) C Q implies 2, € Q 0 Ypr,5) € VQ.

Proposition 2.22. ([20]) Let Q) be an IFI of a I'-ring R. If Q) is an intuitionistic fuzzy primary
ideal of R, then for all x,y € R,y € I such that ug(zvy) > puo(z), vo(zyy) < vg(x) implies

that po(zvy) < nyg(y), volzyy) > v g(y).

Example 2.23. ([20]) Every IFPI of a I'-ring R is an IF-primary ideal of R.

Theorem 2.24. ([20]) Let f be a homomorphism of a I'-ring R onto a T'-ring R'. If A is an IFI
of R such that A is constant on Ker f, then \/f(A) = f(\/A).

Theorem 2.25. ([20]) Let f be a homomorphism of a T-ring R into a T-ring R'. If B is an IFI

of R, then \/f~Y(B) = f~ (VD).

3 Intuitionistic fuzzy 2-absorbing primary ideals of a I'-ring

In this section, we introduce and study intuitionistic fuzzy 2-absorbing primary ideal (IF2API) of
a I'-ring R. Throughout this paper we assume that 1?2 is a commutative ['-ring with unity.

Definition 3.1. Let () be a non-constant IFI of a I'-ring R. Then Q) is called an intuitionistic
fuzzy 2-absorbing primary ideal of R if for any I F P (. q), Y(t,s)s Z(uw) Of R and y1,7v2 € I' such
that x, ) V1Y(t,s) V22 ww) © @ implies that either xp, 1Y,y S Q OF Ty V22ww) S VQ or
Y(t,5) V2% (uw) S VQ.
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Proposition 3.2. Every intuitionistic fuzzy primary ideal of a I'-ring R is an intuitionistic fuzzy
2-absorbing primary ideal of R.

Proof. The proof is straightforward. [

Theorem 3.3. Let () be an IFI of a I'-ring R. If Q) is an IF2API of R, then Q4 ) is a 2API of
I'-ring R for all o € [0, j19(0)] and B € [vg(0),1] with o+ 8 < 1 and Qo) # R.

Proof. Let (Q be an intuitionistic fuzzy 2-absorbing primary ideal of R and suppose that
z,y,2 € R, 71,72 € I' are such that 2719722 € Q(a,p) for all a € [0, 11o(0)] and 3 € [v(0), 1]
with « + 8 < 1 and Qg # R. Then pg(amyyez) > a, vo(zyyyz) < B implies
My om (EN1Y122) = @ < pg(xnyye2) and Vi ypz) .. (@11Y722) = B > vo(z71y722)
and so we have (2719722)(a,8) € @, i.€., T(a,)V1¥(a,8)V2%(a,3) C Q. Since Q is an intuitionistic
fuzzy 2-absorbing primary ideal of I'-ring R, we have (4 )V1Y(a,5) C @ OF T(a,5)V2%(a,8) C V@
OF Y(a,8)12%(0,8) € V@, i€, (2711Y)(a,8) € @ 0T (2722)(0,8) € VQ OF (¥722)(a,8) € \/_-

Thus 271y € Q(a,8) OF 2722 € (VQ)(0,5) = / Q) OF Y722 € \/Q(ap)-
Therefore (4, p) is a 2-absorbing primary ideal of I'-ring I. U

The next example reveal that the opposite of the theorem is not generally true.

Example 34. Let R = Z and I" = 27, so that R is a I'-ring. Define the IFI () of R by

1, ifr=20 0, ifr=20
no(z) = € 1/3, ifwr € 152 — {0} ; wvolx) =<1/2, ifx € 15Z— {0} -
0, ifveZ — 1572 1, ifveZ— 157.

Since Qo) = Z,Q3.1/2) = 15Z,Q,0) = {0}, then we get Q4 p) is a 2-absorbing primary
ideal of I'-ring R. But for vy, 7, € 27, we get
31/2,1/3)M151/2,1/3)721(1/3,1/2) = (3715%1)(1/2A1/2/\1/3,1/3v1/3v1/2) = (3715721)(1/3,1/2) cq
and
M3(1/2,1/3)715(1/2,1/3)(3715) = M(3715)(1/2,1/3>(3715) =1/2>1/3= MQ(3715)'
Similarly, we get Vs, ., | 51501515 (3715) < v@(3715).
This lmplles that 3(1/2,1/3)")/15(1/2’1/3) z Q
“3(1/2,1/3>“/21(1/3,1/2)<3721) = ”(3721)@/3,1/2)(3’721) = 1/3 >0= ”\/67(3721)'

Similarly, V31 1321 (130 /2) (3721) < V\/@(?ﬂ/gl). This implies 3121 /3y721(1/3,1/2) g VQ. In
the same way, we can show that 51 21/3Y21(1/3,1/2) € VQ. Thus Q is not an intuitionistic fuzzy
2-absorbing primary ideal of I'-ring R.

Corollary 3.5. If Q) is an intuitionistic fuzzy 2-absorbing primary ideal of I'-ring R, then
Q. = {x € R ig(e) = 1o(0) and v(x) = vo(0))
is a 2-absorbing primary ideal of I'-ring R.

Proof. Since () is a non-constant intuitionistic fuzzy ideal of I'-ring R, then ), # R. Now the
result follows from the above theorem. ]
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In the sequel of the paper, for the sake of simplicity, we denote 2™ = zy12v2 - - - Ypm—12 for
SOme 1,72, - - -, Ym—1 € I and for some m € Z*.

Theorem 3.6. Let J be a 2-absorbing primary ideal of I'-ring R. Then the intuitionistic fuzzy
characteristic function x y w.r.t. J defined by

1, ifreld 0, ifeed
/’LXJ(:E> = L VXJ(':E) = .
0, otherwise 1, otherwise

is an IF2API of I'-ring R.

Proof. We have J # R and so () = X is non-constant because .J is a 2-absorbing primary ideal
of R. Assume that z(, o) V1Y(t.5)V2%(uw) S @ DUt Z(p)V1Yts) € Q@ OF T(p)V2Z(u) € V@ Or
Yit,s) V2% w0) € VQ, where g, 4y, Yit,s)s Z(uw) are IFPs of Rand 71,7, €T

Then pg(z11y) < p At, vo(zny) > q Vs, and po{(2722)™} < pyg(r1z) = pAu
vo{(z722)™} > vg(r122) = q Vv, and pg{(y122)™} < pg(yrez) =t Au, vo{(yre2)"} >
tyg(yyez) = s Vo forall m € Z. Hence pg(ry1y) = 0,vg(rny) = 1 and so ayy ¢ J;
po{(zy2z)™} = 0, vo{(zy22)™} = 1 and so (z722)™ ¢ @ implies that T,z ¢ /Q;
1oi(y122)™} = 0, vo{(y722)™} = 1 and so (y122)™ ¢ () implies that yyoz ¢ VQ.

Since J is a 2-absorbing ideal of R, we have zvy,yy2z ¢ J and so ug(xy1yy22) = 0,
vo(xyyyez) = 1forallx,y, 2z € Rand vy, € I

By our hypothesis, we have (z71y722)patrugvsve) = T N1¥ts)V22we) S & and
pPAtAU < pg(xnyyez) =0,¢V sV v > vg(eyyyz) = 1. HencepVvt =0,qVs=1or
pVu=0,qVv=1ortVu=0,sVv=1,whichis a contradiction. Hence x(, 4719, € @ or
T(pg) V22 (uw) © VEQ OF Yi.5)V22(uw) © V& and () is an intuitionistic fuzzy 2-absorbing primary
ideal of I'-ring R. [

Definition 3.7. Let () be a non-constant IFI of a I'-ring R. Then () is called an intuitionistic
fuzzy 2-absorbing ideal (IF2AI) of R if for any IFPs x,q), Y(t,s) Z(uw) Of R and v1,72 € T’
such that g, yV1Y(t,s)V2%uw) S Q implies that either x(, yV1Y(t,s) S Q OF T(pg)V22(uw) € Q oOF
Y(ts) V22 (uw) € Q-

Theorem 3.8. Every IF2AI of I'-ring R is an IF2API of R.
Proof. The proof is straightforward. [
The next example reveal that the opposite of the above theorem is not true.

Example 3.9. Let R = Z and I' = 57, so R is a I'-ring. Let Q = x12z. Then Q is an IFI
of I'-ring R. It can be easily verified that () is an IF2API of R, but it is not an IF2AI of R for

V1,72 € I such that 2(p,q)712(t,s)723(u,v) = (2’712723)(p/\t/\u,qv.9\/v) - Q lmplles 2(p,q)712(t,5) =
(2712)(pAt,qu) SZ Q» 2(p,q)723(u,1}) = (2’}/23)(p/\u,qu) ,(Z Q’ 2(t,s)723(u,v) = (2723)(15/\%8\/1)) ,I(Z Q

Proposition 3.10. If Q is an IF2API of T-ring R, then \/Q) is an IF2AI of R.
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Proof. Suppose that (, ) N1Y(t,s)12%(we) S VQ and TpgMYus) € VQ, Where 2,0, Yis),
Z(uw) € IFPs(R) and 1,7, € I.

Since T(p,g) V1Y(t,s) V2% (uw) = (x’ylyf)/QZ)(p/\t/\u,q\/va) - \/@ = /1/\/@(1:713/722) > pAtAu and
vyg(amyyez) <qVsVo.

From the definition of \/Q, we have u 5(271y722) = Inf{ug((znyy22)™) : m € N} >
Inf{pg(z™y3y™v42™) : m € N} > p At A, for some 3,74 € I'. Similarly, we can show that
vg(zmnyree) <gqVsVo.

Then there exists k € Z* such that for some 7;,7, € T, puo((211y722)%) > po(xm1yy22)
> p At Auand vg((zn1y122)*) < volryyyz) < ¢V sV u. This implies that
(T MYts) V22 (ww) € Q- If () N1Y(rs) & V@, then for all k € Z* and for some v € T', we
have /10 (w(p,q)71y(t,s))k > MQ(x?p,q)7y87s)) and VQ(x(p,q)’Yly(t,s))k 7o) (xl(gp,q)’)’y@,s)) implies that
T(p)N1Yts) € VQ- Since Q is an IF2API of R, then x(, ) ¥2%(u,0) S VQ OF Y(t.5)V22(uw) C vV Q-
Hence /@ is an IF2AI of R. O

Definition 3.11. Let () be an IF2API of T-ring R and P = \/Q which is an IF2AI of R. Then Q
is called an intuitionistic fuzzy P-2-absorbing primary ideal (IFP2API)of R.

Theorem 3.12. Let 1,0, ...,Q, be IFP2APIs of I'-ring R for some IF2AI P of R. Then
Q = (., Qi is an IFP2API of R.

Proof. Assume that =g, V1Y) V2%we) C @ and Tpgmyes € Q. for any x,q), Y.s).,
Zuw) € IFP(R) and 71,7 € . Then ¢, pmyes € @), for some j € {1,2,...,n} and
T(p.g) 1Y (t,s) V22 () © @, forall j € {1,2,...,n}. Since Q); is an IFP2API of R, we have

Yty V2Zwe) C V/Qj = P = ﬂ Qi = \ ﬂ Qi=+Q
=1 j

or

2% S VQ =P = V@i = \ e =Ve.
=1 i

Thus () is an IFP2API of R. 0

In the next example, we convey that if ()1, (o are two IF2APIs of a I'-ring R, then ()1 N Q>
need not to be an IF2API of R.

Example 3.13. Let R = Z and I" = pZ, where p > 5 is a prime integer. So that R is a I'-ring.
Take ()1 = x50z, Q2 = X7s5z. Clearly QQ1,Qo are IF2APIs of R. But ()1 N Q2 = X150z and
as such \/Q1 N Qz = Xsoz, then for y1,v, € I such that 25, )13 (1,5)722(uw) S Q1 N Q2, but

25(p,) 113 (1,5) ,CZ Q1N Q2, 2505 )22 (u,w) g_ V@1 N Q2 and 3(; 722 (u,0) ,@ V&1 N Qs. Therefore,
Q1N Qs is not an IF2API of R.

Theorem 3.14. Let Q) be an IFI of a T'-ring R. If /Q is an IFPI of R, then Q) is an IF2API of R.
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Proof. Suppose that ¢, ViUt V22w S Q and zp0yes € Q. for any z(, ), y.s).
Z(uw) € IFP(R) and v, 7, € T,

Since x(p,)V1Y(t,5)V22(u,0) € @ and R is commutative I'-ring 12, we have

T (.0) V1Y (125) V22 00) V22 () = (T o) V1 2()) V2 (Y5 V22() € @ € Q.

Thus Z(p0) 712w S VQ OF Y. V22we) C VQ. Since /Q is an IFPI of R. Therefore we
conclude that () is an IF2API of R. 0

4 Homomorphic behaviour of intuitionistic fuzzy

2-absorbing primary ideals

In this section we shall discuss the behaviour of IF2APIs of I'-ring under I'-ring homomorphism.

Theorem 4.1. Let f : R — R’ be a surjective I-homomorphism. If Q is an IF2API of R which
is constant on Ker f, then f(Q) is an IF2API of R

Proof. Suppose that T(p,g) V1Y(t,s) V22 (uw) = (x71y72z)(pAtAu,qVSVv) g f(Q)’ where T(p,q)s Y(t,s)>
Zuw) € 1 FP(R') and 7,,7, € I. Since f is a surjective I'-homomorphism, then there exist

a,b,c € Rsuchthat f(a) =z, f(b) =y, f(c) = z. Thus

Ma(p,qmb(tﬂs)«,zc(w)(‘17117720) = M(aylbwc)(mm,wsw)(a%b%C)

= pAtAu
< pp)(emyy22)
= @ fla)yf(b)rf(c)
= ppo(flanbrec))
= fip-1(5(@) (a1b7y2¢) [As Qs constant on Ker f, so ' (f(Q)) = Q]
= polambyzc).

Thus fa, 166 72000 (@71072€) < pg(ayibyec).

Similarly, we can show that Va(p,qmb(t,smt:(u,v)(a%b%c) > vg(ayibyc). Then we get

Up)V1b(e.)V2C(u) & Q- Since Q is an IF2APT of R, then aqmb.s) & Q OF Apg)12€aue) S
\/Q or b(tﬁ)’y?C(u,v) C \/@ Thus

pAt < pglamb) = ppq)(f(amd))
= py@(fla)nf(b))
= @ @ny).
Similarly, we can show that ¢ V s > Mf(Q)(ﬂf’Yly) and so (JU’Yly)(pAt,qvS) C f(Q).
Thus z ()71 Ys) C f(Q) or

pAu < pglarec) = ) (f(arc))
= o) (fla)yaf(c)

= Mf(\/(g)(wwz)-
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Similarly, we can show that ¢ V v > vy g)(2722) and so (2722)prugve) © f(VQ). Thus
Tp.a)12%wr) € F(VQ) or

tAu < pygbrec) = ) (f(0720))
= ) (f(0)r2f(c))
= g (Y122).

Similarly, we can show that s V v > vy /g)(y722) and so (y722) tau,sve) © f(V/Q).
Thus (722w C f(v/Q). Hence f(Q) is an IF2API of R O

Corollary 4.2. Let f : R — R be a surjective I-homomorphism. If Q is an IF2API of R which
is constant on Ker f, then f(\/Q) is an IF2AI of R’

Proof. The result follows from Theorem (4.1), Proposition (3.10) and Theorem (2.24). [l

Theorem 4.3. Let f : R — R’ be a T-homomorphism. If Q' is an IF2API of R, then f~1(Q") is
an IF2API of R.

Proof. Suppose that z(, ) v19(t,)V2Z(uw) C ffl(Q'), where 2, q), Yt,5), 2wy € IFP(R) and
7,72 € T

pPAtAU < e o (T1Yy22)
= pg (f(zmn1yr2z))
= pg (f(@)nfy)rf(2)),

Le. p At AU < pg (f(@)f(y)ref(2)).
Similarly, we can show that ¢ V s V v > VQ/(f(iC)’Ylf(Z/)’hf(z))- Let f(z) = a, f(y) = D,

f(z) = c. Hence we have that p At Au < puy (ay1byac) and ¢V sV v > vy (a71by2¢) and as such
A(p,g) V10 (1,9)V2Clun) € Q'. Since )’ is an intuitionistic fuzzy 2-absorbing primary ideal of R, then
(g b(ts) C Q' OF A g)12Cuw) S VQ OF bt 12C(uw) € V@' If argmibisy € @', then

pAt < pglamb) = py (f(@)nf(y))
= pg (f(zmy))
= Mf—l(Q’)(95’Yly)-

ie,pAt < uffl(Q/)(:z:’yly).
Similarly, we can show that ¢ V s > Vf_l(Q/)(xfyly). Thus we get z,MYrs =

(MY patgvs) C FHQ)- If agpgy2Ciuwy € /Q', then

pAu < #\/a(mzc) = #\/a(f(l")’mf(z))
= /g (flam22))

My /) (727
ie,pAu< uf_l(\/a)(x’ygz).
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Similarly, we can show that ¢ V v > V}H(\/a) (722). Thus we get T(pq)V22(uw)

(@922 pugvey € FHV/ Q- TE by gy Yac(un) € /@', then
tAu < u\/a(wa) :,u\/a(f(y)%f(z))
= g (fym2)
= uf_l(\/a)(ywz}-

ie. < ; .
ie,tAu< Mf_l(\/Q—)(y%Z)
Similarly, we can show that s V v > v | : \/a)<y"}/22’). Thus we get Y V22(uw) =

!
(¥722) (trusve) € FH(1/Q'). Therefore, we see that f~1(Q") is an IF2API of R. O
Corollary 4.4. Let f : R — R’ be a T-homomorphism. If Q' is an IF2API of R, then f~'(1/Q’)
isan IF2Al of R
Proof. The result follows from Theorem (4.3), Proposition (3.10) and Theorem (2.25). L]

5 Conclusion

In this paper, we contemplated IF2APIs of a I'-ring R from a theoretical point of view. We
proved that every IF2AI of I'-ring R is an IF2API, but converse may not be true. With the help
of an example we have shown that intersection of two IF2APIs of I'-ring R need not an IF2API.
However, we proved that intersection of a finite number of IFP2APIs of I'-ring R be an IFP2APL.
The behaviour of IF2API under I'-ring homomorphism has been investigated. It is shown that the
notion of IF2APIs in I'-ring inherits most of the essential properties of IF2APIs of commutative
ring.
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