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1. Introduction

The concept of fuzzy sets was first initiated byd€la(36]) in 1965. Since then these
ideas have been applied to other algebraic stregtauch as group, semigroup, ring,
vector spaces etc. Imai and Iseki [12] introducétKBalgebras as a generalization of
notion of the concept of set theoretic differencel @ropositional calculus and in the
same year Iseki [13] introduced the notion of Bjehra which is a generalization of
BCK-algebra. Senapati together with colleagues2fi-35] had done lot of works on
BCK/BCI -algebras and related algebraic systems. Jun [ftddduced the notion of
doubt(anti) fuzzy ideals IBBCK/BCI -algebras. In 1999, Khalid and Ahmad [16]
introduced fuzzyH -ideals in BCI -algebras. Further, in [2, 3, 4, 18] several author
discussed more results ®@CK/BCI -algebras. In 2003, Zhan and Tan [35] introduced
doubt fuzzyH -ideals in BCK -algebras. The concept of intuitionistic fuzzy s=tfi§-S)
was introduced by Atanassov [1] in 1983, which geaeralization of the notion of fuzzy
sets [34]. In 2010, Satyanarayan et al. ([17])odtrced intuitionistic fuzzyH -ideals in
BCK-algebras respectively and also several interggtroperties of these concepts were
studied. Doubt intuitionistic fuzzyd -ideals in BCK/BCI -algebras were introduced in
[6] by Bej and Pal. Senapati et al. [18, 19, 2@jdduce the concepts of (intuitionistic)
fuzzy translation to (intuitionistic) fuzzy subalgas, ideals and H-ideals in BCK/BCI-
algebras.
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The intuitionistic fuzzy model operatoﬂ and ¢ introduced by Atanassov in
1983. The extension on both the operalBrs and ¢ is the new operatob, which
represents both of them. Further the extensionldhe operators is the operatéy, ,

called (a, ) -model operator which were introduced by Atanas3twe effect of all the
model operator on IFSs is again an IFSs. The mmgetators play an important rule in
the study oflFSs. Here in this paper, we study the effect oflehmperators in
particular (a,f) -model operator on doubt intuitionistic fuzzy H-a&de in
BCK/BCl-algebras.

2. Preliminaries
Definition 2.1. ([14, 15]) An algebrg X,[,0) of type (2, 0) is called 8CK -algebra if
it satisfies the following axioms:
(i) (xCy)C(xL2)L(zLy)=0
(i) (xC(xCy)Ly=0
(i) xCx=0
(iv) OCLx=0
(v) xLy=0andyLx=0= x=y forall x,y,zUX.
We can define a partial ordering<"" on X by x< 'y iff xLy=0.

Definition 2.2. ([14, 15]) A BCK-algebra X is said to be commutatifit satisfies the
identity x Cy=y[L x wherex[Cy=y[(yLx)Ox,yOX. In a commutative BCK-
algebra, it is known that [ y is the greatest lower bound of x and y.
In a BCK-algebra X, the following hold:

(i) XxLO=x

(i) (xCy)Cz=(xCL2CLy

(i) xLy<sx

(iv) (xCy)Cz=s(xC2)C(yL2)

(v) X<y impliesx[Lz<ylzandzLy<z[x

A BCK-algebra X is said to be associative [B] it satisfies the identity

(xCy)LCz=xLC(yC2z) Ox,y,zOX. A non empty subset S of a BCK-algebra X is

called a subalgebra X Oy X, for all x,y[J S . A non empty subset | of a BCK-
algebra X is called an ideal [15] of X if QU (i) xCyOl andyOl = xO1 for

all x,yd X . A nonempty subset | of BCK -algebra X is said to be a H-ideal [16, 35]
of X if it satisfies (i) and (ii)xC(yCz)OIl andyOl = xCzOI forall x,y,z0X.

A fuzzy subsetu of a BCK-algebra X is called a

(A) fuzzy subalgebra of X iu(xCy) = min{ u(x), u(y)}, forallx, yU X.

(B) doubt fuzzy subalgebra of X ji(xCy) < min{ u(x), u(y)}, forall x, y I X.
(C) fuzzy ideal [15] of X if it satisfies the followgy axioms:
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(i) u(0)= pu(x)

(i) () =min{u(xCy),u(y)} forall x,yO X.
(D) doubt fuzzy ideal [15] of X if it satisfies thelfowing axioms:

(i) u(0)= u(x)
(i) p(X) < max{u(xCy),u(y)} forall x,y X.
(E) fuzzy H-ideal [16, 35] of X if it satisfies thelfowing axioms:

(i) u#(0)= u(x)
(i) p(xCz)=2min{ u(xC(yL2),u(y)} forall x,y,z0OX.
(F) doubt fuzzy H-ideal of X if it satisfies the foling axioms:

(i) u(0)= u(x)
(i) pu(xCz)<smax{ u(xC(yL2z),u(y)} forall x,y,z0X.

Definition 2.3. ([1]) An intuitionistic fuzzy set (IFS)A of a non empty set X is an object
of the form A={< X u,(X),V (X)>|xOX}, where w,:X -[0,1] and
V,: X - [0,1] with the condition 0< 1, (X)+V,(X)<1,0x0X . The numbers
U,(X) andV,(X) denote respectively the degree of membership ledie¢gree of non-
membership of the elememxtin set A. For the sake of simplicity, we shall use the
symbol A= (u,,v,) for the intuitionistic fuzzy seA={< X, t/,(X),V,(X) >|xO X} .
The function 77,(X) =1— £, (X) —V,(X) for all xOX. is called the degree of
uncertainty ofX[J A. The class of IFSs on a universe X is denotedFE§(X) .

Definition 2.4. ([1]) If A={< X, 4, (X),V,(X) >|xO X} and B ={< X, 15 (X),Vg(X)
>|x[ X} are any two IFSs of a set, then Al B if and only if for all x X, t,
(X) < Ug(x) andv,(x) 2v5(x), A=B if and only if for all X X, £, (X) = 5 (X)
and V,(X) =vg(X) AnB={< X, (U, n tx)(X), W,0Ovg)(X)>xOX} , where
(. 0 Hg)(X) = Min 12, (X), 145 ()} and (vaOvy)
() =maxv,(x),Vg(X)} , AU B ={< X,(tn O t5)(X), (V5 N Vg)(X) > x0T X} ,whe
re (U, O f5)(X) = max {1, (x), g (X)} and (v, nvg)(X) = min{v,(x), Vg (X)}.

Definition 2.5. ([1]) If A={< X, Us(X),VA(X) >|XO X} and B={< X, f5(X), Vg(X)
>| xO X} are any two IFSs of a st , then their cartesian product is defined by
AXB={< (X, ¥), (a Xt )(%, ), (Vo XVe)(X y) 2| X, yOI X} where (4, % t4g)
(x,y) = min{ 1, (X), 45 (V)} & (Vo xVe)(X,Y) = maxV ,(X),vg(Y)}

Definition 2.6. ([14]) If A={< X, £,(X),VA(X) >| x0T X} and B ={< X, 1z (X),V(X)
>|x X} are any two IFSs of a set , then their doubt cartesian product is defined by
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AXB={< (X, ¥), (La X Hz) (X ¥), (VA %Ve) (X, Y) >| X, yO X} where (£, % [4g)
(% y) = max £, (X), s (V)} & (Vo %Vg)(X,Y) =min{V,(X),Vg(Y)} -

Definition 2.7. ([1]) For any IFSA={< X, t/,(X),V,(X) >|xO X} of X and
a 0[01], the operators] : IFS(X) — IFS(X), ¢:IFS(X) - IFS(X),
D, : IFS(X) - IFS(X) are defined as
() L (A) ={< x 1,(¥,1- u,(x) >| xO X} is called necessity operator
(i) O (A) ={< x1-v,(X),v,(x)>|xO X} is called possibility operator
(i) D, (A) ={< X, u,(X)+am,(X),V,(X) + (1-a)m,(X) >|xO X} is called

a -model operator.
Clearly[l (A) O AO ¢ (A) and the equality hold, when A is a fuzzy set also

D,(A) =l (A) and D,(A) =0 (A). Therefore thea -Model operatorD,(A) is an
extension of necessity operatd A) and possibility operatod (A) .

Definition 2.8. ([1]) For any IFSA={< X, U,(X),V(X) >|xO X} of X and for any
a,pB0[01] such thata+p<1, the (a,B) -model operatorF, ;:IFS(X) -
IFS(X) is defined asF, ;(A) ={< X, 4y (X) + a7, (X),V,(X) + Br1,(X) > xO X},
where 77,(X) =1= f,(X) =V ,(X) for all x[JX. Therefore we can writg, ;(A) as
Fon(A0) = (fe, (Ve (X)) where g (0= p()+am,(9)  and
VFa’ﬁ(A)(X)) =V () +Bn,(x) . Clearly, F, (A =U(A),F (A)=0(A) and
Fo1o(A) =D, (A)

Definition 2.9. Let X and Y be two non empty sets afd X — Y be a mapping. Let A
and B be IFS’s of X and Y respectively . Then timage of A under the map f is denoted

by f(A) and is defined byf (A)(Y) = (L () (¥):V () (Y)) . where

O{pa (9 x T 7 (y)} O{va():x0f 7 (y)}
= % = also pre
Hiw () { 0 otherwise 1o () 1 otherwise P
image of B under f is denoted bly™(B) and is defined as

FEHB)) = (41,5 (XY 1,6 () = (s (F (X)), (F (0)); OXOIX

)

Remark 2.16. 1, (X) < ;5 (f (X)) andv,(X) 2V, (f(X)) [OxOX however
equality hold when the map f is bijective.

An IFS A= (u,,V,) in Xis called
(A)an intuitionistic fuzzy subalgebra of X, if it sftes the following axioms:
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() pa(xUy) 2 min{ 22, (X), 45 (V)},

(i) va(xOy) < max{v,(x),v,(y)} Ox yOX.
(B) an intuitionistic fuzzy ideal of X, if it satisfethe following axioms:

() #4(0)= pn(X)
(i) VA(0)S V4 (X)
(iil) £, (x) 2 min{ 4, (X 0y), 4, (Y)},
(iv) VA(X) = max{v,(x0y),v,(y)} Ox yOX.
(C) an intuitionistic fuzzy H-ideal of X, if it satiifs the following axioms:
() #4(0)2 pn(X)
(i) VA(0)S V4 (X)
(iif) p25(x02) 2 min{ 1, (xC(y 02)), 1, (Y)}
(iv) vo(xOz) < maxv,(x(yUz),vA(y)} O x y,zO X.
(D) a doubt intuitionistic fuzzy subalgebra of Xijtisatisfies the following axioms:
() 4, (x0y) < max{ 1, (X), ua ()}

(i) vA(xOy) 2 min{v ,(x),v,(y)} O x, yOX.
(E) a doubt intuitionistic fuzzy ideal of X, if it afies the following axioms:

(i) 15(0) < pA(X)
(i) VA(0)2V,(X)
(iil) pa(X) < max{ u, (x0y), 1 (Y)},

(iv) VA(x) 2 min{v,,(xOy),v,(y)} O x, yOX.
(F) a doubt intuitionistic fuzzy H-ideal of X, if gatisfies the following axioms:

() Ha(0)= pa(X)

(i) Va(0)2V,(X)

(iif) 25 (x0z) < max w1, (xy U2), ()}

(iv) v, (xOz) 2 min{y ,(x(y 02),vA(Y)} O Xy, zO X.

3. Model operator F, ; on doubt intuitionistic fuzzy H-idealsin BCK/BCI-algebras
In this section, we study the effect of model opmr®n doubt intuitionistic fuzzy H-

ideals in BCK/BCI -algebras.

Theorem 3.1. If Ais a doubt intuitionistic fuzzy (DIF) H-ideaf X, thenF, ;(A) is
also a DIF H-ideal of X.

Proof: Let xOX, thenF, ;(X) = (,LJFM(A)(X),VFM(A)(X)). where

:UFaﬁ(A)(X) = Ha(X) +an,(X) and VFa,/;(A)(X) =V, (X) + B, (X). Now
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(i) :uFa”E(A) (0) = pa(0) +am,(0) = £, (0)+a(1- 1, (0) -V, (0))
=a+(1-a)u(0)-av,(0) sa+(1-a) ua(X) —ava(X)
= IUA(X) + 0’(1— IUA(X) _VA(X)) = IUA(X) +0’7TA(X) = luFa“E(A) (X)

O He, 0)< luFa”E(A)(X)
(ii)
VFaﬁ(A) (0) =V (0) + B71,(0) =v,(0)+ B(1~ 5 (0)~V(0))
=B+ (A= PWa(0)~ Bun(0) 2 B+(1= BV A(X) — Bua(X)
=Va(X) + BA=VA(X) = Ha(X)) =VA(X) + BITL(X) =l (X)

u VFH”B(A) 0)= VFHYB(A) (X)
(iii)
He, 40 (XL2) = Ua(x02) +a71,(X12) = p, (X 02) + a (1= 41, (x02) —v A (xL12))
=a+(1-a)u,(xOz)—av,(xUz)
< a+(1-a)max(u,(x Ly Uz)), 4a(y)) —aminv,(xXy U2)),v 4(Y))
= a{l -min(v,(xIXy U2)),v A (y)} + (1-a)max(u, (x Ly [2)), 1A (Y))
= amax(1-v, (xU(y[z)),1-v, (y )} + (1-a)mex (i, (XC(y Uz)), 44 (¥))
=max{a(1-v,(x(yz2))) + (1-a) u, (x Ay U2)),a(1-vA(y)) + (1-a) ta(Y)}
=maX 1, (XY [2)) +a(1- 4, (XY [2)) ~VA(X LY [2))) 14 (Y) + a(1= 14, (y) —Va(Y))}
= max{,UFaﬁ(A) (xC(yL2), ﬂFgﬁ(A) ()}
O te, o (X02) smexX{fte o (XO(YD2)), b, iy ()}
Similarly we can Proveve . a (xC2z2) =2 min{VFa,,g(A) (xC(yL2), Ve, 5 ()}

HenceF, ;(A) is a DIF H-ideal of X.

Remark 3.2. The converse of above Theorem need not be trueoansin Example
below.

Example 3.3. Consider aBCK -algebraX ={0,1,2,3,4 with the following cayley

table:
Table 1: lllustration of converse of Theorem 3.1.

*

N oMk |o|lw
olwN|k|lo|d

AW OIRIOIN

AIWINOIO|F

AWIN RO
AIWINFLO|O
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The IF subsetA ={< X, t£,(X),V,(X) >|xO X} given by ,(0) =0.34 x,(1)=0.3,
H\(2)=0.54,(3)=0.54,(4)=0.6 andV,(0) = 0.66, v,(1) = 0.6,

VA(2) =0.5,v,(3) = 0.5, v,(4) = 0.4is not a DIFH -ideal of X . Since

HU,(0)£ 1, (1). Now takea = 0.7, =0.2,a + f <1, then

Fop(A)=(S Xt oy (Ve oy () >IXOXY ISt (0 =034

Hey 1 0.4 (1) =0.37. Hey 1 0.4 (2)= 0'5"uFo_7,o.z<A> )= 0-5#;0_7'0.2(/\) (4)=0.6and
(0) =0.66, Ve, .2<A>(1) = O.62,VF07Y0_2(A) (2)= O'S’VFo.v,o_z(A> (3)=0.5,
(4)=0.4.ltcan easily verified thak, , , ,(A) is a DIF H -ideal of X.

Fo 7,047

l/Fo.7,o.2(A)

Corollary 3.4. If Ais a DIF H-ideal of X, then
(i) J (A) is also a DIF H-ideal of X.

(i) O(A) is also a DIF H-ideal of X.
(i) D, (A) is also a DIF H-ideal of X.

Theorem 35. If A=(u,,V,) be adoubt intuitionistic fuzzy H-ideal of an asistive
BCK/BCl-algebra X. Then if the inequilitxCa< b holds in X, then

() He, s (xLa) < He, (b)

() Ve, (TR 2V, (0)

Proof: Let x,a,b X be such thak[Ca<b then(xCa)Cb =0 and since A is a doubt
intuitionistic fuzzy H-ideal of X, so

0) He, yom(XCA) S maX{fte o (XC(DLQ)), Lt (s (D)}
=max{,uF (A)((xDb) (a), M (A)(b)} [Since X is associative
= e,y (XT2) (), 1, o (0}
= e Ll (O): e, (D)}
= e, o0 (0) [SINCEUe oy (O)S the, i (D)]
Thereforun (A)(x[a) He, (A)( b)

(i)
Ve, (02 min{v, o (XOBCR) Ve, (s (D)}

= min{vFa ﬂ(A)((xDb) (Ja), VFM(A)(b)} [Since X is associative
= min{VFa’ﬂ(A) (xCa) [b)!VFa“E(A) (b)}
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=min{ve o (O)Ve, (D)}
w(b) [Sinceve w(0)2ve ()]

Therefore/Fa 58 (xCa) = Ve, 5 (b)

Theorem 3.6. If A= (u,,V,) be a doubt intuitionistic fuzzy H-ideal of a BCKZB
algebra X. Then

() A,y ODOTX) < e 1) (¥)
(i) v (A)(O[(O[x))>v (A)(x)foraIIxDX
Proof: () uwA)(OE(OEx)) <map o OLCOL), e, (0}
= e,y OL(XCO)). fr, ()
= e, o (O0X). e, ()

= max{,ulza’ﬂ(A) (O)UUFa’ﬂ(A)(X)}

He, o (x) forall xOX

Thereforqupaﬁ(A) (@1 (@x )k ,UFM(A) X ) forallxd X

(i) Proof is similar to (i)

Theorem 3.7. If Aand B are two DIF H-ideals of BCK/BCI-algebra X, then
() F, ;(AUB) is also a DIF H-ideal of BCK/BCl-algebra X.
(i) F, ;(AxB) is also a DIF H-ideal of BCK/BCl-algebra X.

Proof: (i) We have F, ;(ALl B)(x) ={< XnUFa”g(ADB)(X)vaaﬁ(AnB)(x) > x0O X},

where £ 55 (X) = (Ua U 15 )(X) = max 4, (X), g (X)} and

Viang) (X) = (V4 0 Vg)(X) = Min{v,(X),vg (X)}

Let x, y[J X. Since both A, B are DIF H-ideals of BCK/BCl-algabX, therefore

(1) 1,(0) = 1 (X) & p45(0) < 15 (X)

(ii) VA(0) 2V, (X) & V(0) 2V (x)

(iii) 5 (x U2) < max{ 11,( X LY 12, (W)} & g (xLy) < max] (X Ly 02, 11(Y)}

(V) Va(x02) 2 min{v, (XX y0d) v,(y)}, & vg(x02) 2 min{v( X y02), ve( W}
Now,

:uFa’ﬁ(AEIB) 0)= Hang) 0)+ QT ) ) = Hiaos) 0)+a{l- Haop) 0)- Viang) 0)}

=a+(1- a)lu(AEIB) 0)- av a.e (0)
= a+(1-a)max(4,(0),45(0))—amin(v,(0),vg(0))
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sa+(1-a)max(pa(X), 4 (X)) —amin(V ,(X), Vg (X))
=a(1-min(v,(x),Vg(xX))) + (1= a)max(u,(X), 4 (X))

= maX(IUA(X)1ﬂB (X)) + a{(l - rnaX(IUA(X)1/'IB(X)) - min(VA(X)1VA(X))}
= Haos) (x)+a{l- Haoe) (x) - Viang) (x)} = H o) (x)+ an g (x)

= lquﬁ(ADB)(X)

Therefore:uFa”g(ADB) 0)=< luFa”E(ADB)(X) .

Similarly we can prove Ve, 5(AT8) 0)= Ve, s(a18) (x) |

Again,

:uFa’ﬂ(ADB)(X[Z) = IU(ADB)(X[ 2) +an(AEIB)(X|:Z)

= Hiaogy (XE2D) + {1 = L gy (XL 2Z) =V (05 (XL 2)}

=a +(1-a)Upoe (XL ) —aV 55 (XL 2)

= -+ (1-@Ymax{ 1, (X 02), 1 (X C2)} ~ amin{, (x02),v o (x (2}

< (A-a)ymax{max 1, (xI(y 02)), (1, (¥)}, maX{ pt (X Xy 12)), 145 ()1}
+a—amin(mir{ v T yT9), v{ Y}, mib v X0y, vg )

= (- a)ymax{max{ 1, (x[y [2)), ¢ (x Dy U2))}, maxX{ 12, (), s (Y)}} +
a-amn{mif v/ xQy03), v{ xW y3)}, mvg y vE B}

= (L= a)maxX{ H pne) (XE(Y L 2)), Heansy (W} +a =

amin{V . g) (XY 12)),V (a5 (V)}

= (- a)max{ ane) (XC(Y L 2)), Uians (YD} +

amax{1 =V g (XO(Y12)),1-V 5.5 (V)}

< max{(1 = ) taney (XL(YL2) + a(1=V (.5 (XL(YL2)), (1~ ) L arey (Y)

+a(1=V(p.g (Y))}

= rnax{lu(AElB)(X[(y[Z))+a(1_lu(AEIB)(X|:(y|:Z))_V(AmB)(X[(y[Z)))!IU(AEIB)(y)

< MaX{ L arp) (XE(Y L 2)) + A7 py) (XE(Y L 2)))s Haniey (Y) + Q7 iy (YD)}

< max{,u;:aﬁ(ADB)(X[(y[z))nupaﬁ(ADB)(y)}

Therefore ,uFaﬁ(ADB)(X[Z) = max{,u;:aﬁ(ADB)(X[(y[Z))’,Upaﬁ(ADB)(y)}

Similarly we can prove that
VFa’ﬂ(AmB)(X[Z) 2 min{VFa“E(AmB)(X[(y[Z))!VFa“E(AnB)(y)}

(i) Similar to proof of (i)
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Theorem 3.8. Anintuitionistic fuzzy set A= (u,,V,) isaDIF H-ideal of a BCK/BCI-
algebra Xif f the fuzzy sets u 5 and U 5 are doubt fuzzy H-ideals of X.

Theorem 3.9.1f {A :1 =1,2,...n} benDIF H-ideals of X, then
(i) F,5(nL, A i =1,2,..n} is also a DIF H-ideal of X.
(i) F, ,(x,A:1=1,2,..n is also a DIF H-ideal of X.

Theorem 3.10. If A=(u,,V,) beaDIF H-ideal of a BCK/BCI-algebra X . Then the
sets

XyF , ={xOX |,uFaﬁ(A)(X) = ,UFu’ﬂ(A) (0)}

a,

XVF ; ={x0OX IVFH’,E(A)(X) =Ve, s (0)}
are H-ideals of X.

Proof: Let A= (u,,V,) be a doubt intuitionistic fuzzy H-ideal of a BCKZBalgebra

X. Clearly 0O X, and X, .Let x,y,z00X such thatxC(yL2),yOUe (-
Fa,,E Fa,,E a,B

then luFaﬁ(A)(XD(yDZ)) = He, 5 (y)= He, 5 (0). Now
He, oy (XEZ) smax{ e oy (XD(Y D)), M, o (W)}
= rnax{ﬂFgﬁ(A) (O)HUFHﬁ(A) O)} = /JFaﬁ(A) ©)
= He, p (xL2) < He, s (0)
Also He, 5o 0O)= He, 5 (xUz) by Theorem 3.8 and Definition 2.

Therefore u ﬁ(A)(x[z)=,uF ﬁ(A)(O) = x[Lz0O XyF
a, a, a,/?

Similarly we can show thix[z[ X,
a.p

Hence X, and X, are H-ideals of X.
Fa,/? Fa,ﬂ

Proposition 3.11. If Aand B betwo IFSsetsof X and Y respectivelyand f : X - Y be
a mapping, then

i) f7(F,4(B))=F,,(f(B))

(i) (R, z(A) OF, z(f(A)

4. Effect of model operatorson doubt intuitionistic fuzzy H -ideals under
homomor phism

Definition 4.1. Let X and Y betwo DIF H-ideals, then amapping f : X - Y issaid
to be homomorphismif f(xCy) = f(X)Cf(y),Ox,yOX.
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Theorem4.2. Let f: X - Y beahomomorphismof DIF H-ideals. If F, ;(A) isa
DIF H-ideal of Y, then f™(F, ;(A)) isalsoaDIF H-ideal of X.
Proof: Since f (F, ;(A) = F, 4(f "1(A)) It is enough to show thet, ,(f *(A))

is a DIF H-ideal of X. Letx,y,z[O0 X, then,u (0] )—,UFM(A)(f(O))

BT

S He, (A)(f(x)) ,U (X)

0)= He 1 %)

(X DZ) = ,uFuﬁ(A) f(xOz) = luFu“E(A)(f () 0f(2))
<mex{ e, o (FOOT(E ()T (D)t 0 (F ()
Smax{,ulzaﬁ(A)(f(X[(y[z)))nup ﬂ(A)(f(y))}
= MUy KIYED A, V)

(f_l(A»(xE(yEZ)) He ()}

©)= Fa p(F7H(A)

(xC(yL2).v,

AU

=4,

p(F7HA)

and,u Fa 51 HA)

H (xC2) < max{p_

250 HA)

(x) and
(y)}

Fo p (1 TH(A)

Similarly we can show L)

(x[z)>m|n{v

Fo p (1 TH(A) 25 HA) 2.5 HA)

Hence f *(F +5(A)) is also a DIF H-ideal of X.

Corollary 4.3. Let f: X - Y beahomomorphism of BCK-algebras.
(i) If[] (A) is a DIF H-ideal of Y, thenf (U (A)) is also a DIF H-ideal of X.
(i) If O (A) is a DIF H-ideal of Y, thenf ™(O(A)) is also a DIF H-ideal of X.

Theorem 4.4. Let f: X - Y bean onto homomorphism of DIF H-ideals. If F, ,(A)
isaDIF H-ideal of X, then f (F, ;(A)) isalso aDIF H-ideal of Y.
Proof: Let y,,Y,, Y, Y. Since fis onto, therefore there exig{sX,, X, 1 X such that
FO) =y FOQ) = ¥s, F(X) = ¥
(R s (A(Y. EYa) = (e e, yan R DYa) Vi e, an (Y2 EY3))
NOW Zr e, oy (D Ya) = e,y (% LX) wherey; Dys = 100) D (%) = T (x [x)
Hie, o TO)= He, 1 (0) = y(0)+ a7, (0) = 14,(0)* AL~ 11,(0) =V, (0)]
=a+(1-a)Uy(0)—av,(0) s a+(1-a)uy(X) —ava(X)
= Ha( +all= y () =V (X)] = Ha(X) +a71,(X)
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= ,UFa’ﬂ(A)(X) = luf(FH”B(A)) f(x)
7P (Fg g (M) f(0) < luf(Fgﬁ(A)) f(x)
:uf(Fﬂﬁ(A))(yl Lys) = ﬂFgﬁ(A)(Xl LX) = /JFaﬁ(A) (% L)
= Ha (% 0%) +arm, (% 1%,) = 1, (% 1) + a1 = 12, (% %) =1, (% U%5)]
=a+(1-a) (% %) —av,(x 1)
sa+ (1—a)max{,uA(x1 D(Xz DX3))1/'1A(X2)} _amin{VA(Xi D(Xz DX3))’ VA(Xz)}
= 0’{1 - min{VA(X1 D(Xz DX3))1VA(X2)}} + (1_ a)max{qu(Xl D(Xz DX3))’,UA(X2)}
= amax{1 _VA(Xl D(Xz st))’l_ VA(XZ)} + (1—a)max{,uA(x1 D(Xz DXS))’IUA(XZ)}
= max{(l - a)qu(X1 D(Xz st)) + a(l_VA(Xl D(Xz DX3)))7(1_0'):UA(X2) +
a(1-v,(x))}
= ma{ 14, (% D(%; [x3)) + a (1=, (% DX, 0x5)) = 42, (% D%, T%5))), 4 (X,)
+a(l- VA(Xz) _:UA(Xz))}
= max{ (4, (%, LI(X, 1%;)) + a7, (% T(X, U%5)), ta (X,) + a1, (%)}
= mx{,upaﬁ(A)()Q C(x, [X3))uuFa“E(A)(X2)}

= max{ g e, an (TOGLOG LX), M, an (T (X))}

L VT AR (A SS) W S,

ST A YA L= PN (A= A RIR) NV O :
Similarly we can show thavf(Faﬁ(A» f(0)2 Vit (A f(x) and
Ve, po B EYR) ZMINV e (5 EOREY) Vi, oo (Vo))
Hence f (F, ;(A)) is a DIF H-ideal of Y. |

Corollary 45. Let f : X - Y beahomomorphism of BCK-algebras.
(i) If  (A) is a DIF H-ideal of X, thenf (J(A)) is also a DIF H-ideal of Y.
(i) If O(A) is a DIF H-ideal of X, thenf (O(A)) is also a DIF H-ideal of Y.
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