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1 Introduction

the study of BCK- algebra and BCI algebra was initiated by Imai and Iseki [2]
in 1966. B-algebra was introduced by Neggers and Kim [8], which is related to
BCI/BCK- algebra in many aspects. Kim and Kim[7] generalised B-algebra as
BG-algebra and this algebra was fuzzyfied by Ahn and Lee[1]. Khalid and Ahmad
[6] introduced fuzzy H-ideals in BCI-algebra in 1999. In 1994, Jun [5] introduced
the concept of doubt fuzzy ideals in BCK/BCI- algebras. The notion of doubt
fuzzy H-ideals in BCK-algebra was introduced by Zhan and Tan [10]. The concept
of interval valued fuzzy sets, an extension of fuzzy sets was due to Zadeh [9] and
based upon it, Jun [3] developed the notion of cubic sets. In this approach, doubt
cubic H-ideal of BG-algebra is defined and some of its properties, investigated.

2 Preliminaries

Definition 2.1. A BG-algebra is a non empty set X with a constant 0 and a
binary operation * satisfying the following:

(i) zxx=0 (i) xx0 == () (xxy)*x (0xy) =2 Ve,ye X

In his case we say (X, x,0) is a BG-algebra and by X now onwards we shall mean a
BG-algebra. We can define a partial ordering <’ by x < y if and only if x xy = 0.
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Example 2.2. The set X = {0,1,2,3} with the caley table

WIN| | O *
WIN| = OO
N O W~
= OoOlWIN| N
O WIN|—| W

is a BG-algebra.

Definition 2.3. A non empty subset S of a BG-algebra X is called a sub-algebra
of Xifexxye S,Ve,ye S .

Definition 2.4. A non empty subset I of a BG-algebra X is called a BG-ideal or
an ideal of X if

(i)0eland (ii) zxyel,yecl=xzel.
Definition 2.5. An ideal I of a BG-algebra X is said to be closed if,

Oxx el Vel

Definition 2.6. A non empty subset I of a BG-algebra X is called a H-ideal of X if

(i)0eland (ii) x*(yx2z)el,ycl=xxz€l.

Definition 2.7. The fuzzy set A in X is defined as A = {(z,ua(z))|z € X},
where pg : X — [0, 1] is known as the membership value of z in A. For brevity by
wA(z) we mean the fuzzy set A in X.

Definition 2.8. The fuzzy set pa in X is said to be a fuzzy sub-algebra of X if

pa(@ xy) = min{pa(z), pa(y)},ve,y € X.

Definition 2.9. The fuzzy set p4 in X is said to be a fuzzy ideal of X if

(i) #a(0) = pa(z) and (i) pa(x) = min{pa(z *y), pa(y)}, Vo, y € X.

Definition 2.10. The fuzzy set 4 in X is said to be a doubt fuzzy sub-algebra
(DF sub-algebra, for brevity) of X if

pa(@ = y) < max{pa(z), pa(y)}, vo,y € X.

ISSN: 2231-5373 http://www.ijmttjournal.org Page 165



K DURAISAMY
Text Box
International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 41 Number 2- January 2017


K DURAISAMY
Text Box







ISSN: 2231-5373                      http://www.ijmttjournal.org                                      Page 165



International Journal of Mathematics Trends and Technology (IJMTT) - Volume 41 Number 2- January 2017

Definition 2.11. The fuzzy set p4 in X is said to be a doubt fuzzy ideal (DF
ideal, for brevity) of X if

(1) 1a(0) < pa(e) and (i) pale) < maxpa(e «y), pa(y)}, Va,y € X.

Definition 2.12. The fuzzy set p4 in X is said to be a fuzzy H-ideal of X if

(i) 14(0) > pae) and (i) pa(exy) > min{a(ax (y*2)), pa(y)}, Ve, y, = € X.

Definition 2.13. The fuzzy set u4 in X is said to be a doubt fuzzy H-ideal(DF
H-ideal, for brevity) of X if

(i) pa(0) < pa(z) and (i) pa(zxy) < max{pa(z=*(y=*2)), pa(y)}, vo,y,z € X.

By an interval number we mean a closed subinterval given by @ = [a~,a™] of
the interval [0,1], where 0 < a~ < a® < 1. Let us denote the set of all inter-
val numbers by D[0,1]. Let us consider a1 = [a],a]] and d2 = [a;,a5]. Then
refined minimum (7 min) and refined maximum (r max) of a; and ag are defined as

rmin{dy,as} = [min{aj,a; },min{ai, ad }]

rmax{a;,as} = [max{aj,a; }, max{a],aj }]

For a; € D[0,1];i =1,2,3, ..., we define

rinfa; = [rinf a; ,7inf a;] and rsupa; = [rsupa; ,7supa;]

We also define the symbols >, < and = as follows:

a1 = az < ay >a, and aj > af

Also a1 > a2 means a; = ao and a; # as.

Similar;y we can define a1 < a9 and a1 < as.

Finally a1 = a2 & a] = a;,af = a;.

An interval valued fuzzy set (IVF set)A defined in X is given by

A= {(z,[uy(z), p}(2)])|x € X, where u and u} are two fuzzy sets in X such
that p(z) < ph(x),Vz € X. An IVF set A is briefly denoted by i = [u, u}]. If
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in the IVF set ji(z) = [uy (), u}(x)], uy(z) = ¢ = pl(x), where 0 < ¢ < 1, then
f(z) = [c, ], which is for our convenience is assumed to be a member of DI[0,1].
So fi(x) € DI[0,1],Vx € X, where i : X — DI[0,1]. fi(z) is called the degree of
the membership of the element x to fi and u (), u}(x) are respectively called
lower and upper degrees of membership of x to fi. By complement of fi we mean
[1—py,1—pd], denoted by (f1)°.

Definition 2.14. A cubic set A in a non empty X is a structure of the form A =
{z, fia(z),va(z)|z € X}, where fia = [y, p}] is an IVF set in X and v a fuzzy set
in X. It is briefly denoted by A =< fis(z),va(z) >=< [uy(z), pu}(@)],va(z) >. .

For two cubic sets A and B in X, their intersection denoted by AMB is another
cubic set in X given by AN B =< jiaNip,va Uvg >, where (aNpp)(x) =
rmin{fia(z)}, ip(z) and (vaUvp)(z)=max{va(z),vp(z)}

Similarly the union of A and B denoted by A U B is another cubic set in X given
by AUB =< iaUtig,vaNvp >, where (uaUp)(z) = rmax{fa(z), ip(z)} and
(va Nvp)(@) = minfva(e), vp (@)}

3 Doubt Cubic H-ideals of BG-algebra

Definition 3.1. A cubic set A =< jia,v4 > of X is said to be a doubt cubic sub
algebra of X if for all x,y € X,

(i) fa(@ = y) = rmin{fia(z), pa(y)} (i) va(@ =y) = min{va(z),va(y)}
Example 3.2. Consider the BG-algebra X = {0,1,2,3} with the caley table

W N =D *
W= OO
N W O |~
= Ol WIN N
Ol DN W| W

We define ﬂA(O) = [03704]7/1.4(1) = [04706]7/1.4(2) = [ 3,0 ] ( ) =
[0.5,0.9] and v4(0) = 0.6,v4(1) = 0.5,v4(2) = 0.3,v4(3) = 0.4. Then A =<
A, V4 > is a doubt cubic sub algebra.

Theorem 3.3. Let A =< jig,v4 > be a doubt cubic sub algebra of a BG-algebra
X. Then (i) 1a(0) = fia(z) and va(0) > va(x), for allxz € X.

Proof. We have for any € X, fi4(0) = fia(x * :U) < rmin{ia(z), pa(x)} =
fa(z) and v4(0) = va(x x 2) > min{va(z),va(x)} =
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Theorem 3.4. Let A =< jig,va > be a doubt cubic sub algebra of a BG-algebra
X. Then for allx € X

(i) fia(z™ * z) 2 fia(z) and va(z" xz) > va(z), if n is odd.

(ii) fia(z" *x) = ia(x) and va(a™*xx) =va(x), if n is even.

(75i) fia(x*2™) = 14(0) and va(x*xx™) =wv4(0), for alln € N.

")
Proof. (i) Clearly fia(z *x) = 14(0) < fia(x), so that the result is true for
n = 1. Let the result be true forn =2p —1,p € N.

Then jis(z?~ 1 % x) < fia(z).

Now fig(z2PHD "1 s ) = fia (2?2 5 2) = fig (2?1 % (z % (z x 2)))

— 2p—1 7 2p—1 ~

= fia(zP (2 %0)) = fa(x?P™ " x 2) < fia(x)

So the result is true for n = 2(p + 1) — 1, whenever it is true for n = 2p — 1.
Hence by induction the result is true for all odd numbers.

The second part follows similarly. The proofs of (ii) and (iii) are similar to the
preceding one.

4 Doubt cubic H-ideals of BG-algebra

Definition 4.1. Let A =< [ia,v4 > be a cubic set in a BG-algebra X. Then A
is called a doubt cubic H-ideal of X if for all z,y,z € X,

(i) fra(z) = fa(0) (i) fra(z * 2) = rmax{fia(z * (y * 2)), fra(y) }
(iii) va(x) <wva(0) (iv) va(z * z) > min{va(z * (y * 2)),va(y)}

Remark 4.2. Given A =< jia,v4 > is a doubt cubic H-ideal of a BG-algebra X,
i14 is a DF-ideal and v, is a fuzzy ideal of X.

Example 4.3. Consider the BG-algebra X = {0,1,2,3} with the caley table

WIN| =D *
WIN| OO
| = O ==
O WIN N
Ol W N|Wl W

We define 14(0) = [0.2,0.4], ia(2) = fa(3) = [0.4,0.8],z4a(1) = [0.5,0.9] and
v4(0) =0.9,v4(1) = 0.3,v4(2) = v4(3) = 0.7. Then by routine calculation it can
be shown that A =< fis,v4 > is a doubt cubic H-ideal of X.
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Definition 4.4. A cubic set A =< fis,v4 > in X is called a closed doubt cubic
H-ideal of X if for all z,y,z € X,

(i) 140+ 2) = fia (o) (i) fia(e = 2) = 7 max{fiale s (y ), fia(y)}
(iii) va(0* x) < va(x) (iv) va(z x z) > min{va(z * (y * 2)),va(y)}

Theorem 4.5. Fvery closed doubt cubic H-ideal of X is a doubt cubic H-ideal of
X.

Proof. Let A =< f[ia,va > be a closed doubt cubic H-ideal of X. Then
fa(0xx) < fa(z) and fia(z * z) < rmax{fga(z * (y*z2)),14(y)} considering the
first two conditions. In the second condition putting z = 0, we get Vz,y € X
ia(z+0) = fia(z) < rmax{fia(z = (y 0)), fia(y)} = rma{fia(z +y), fia(y)}.
Replacing x by 0,
ia(0) = fia(x) < rmax{iia(0 % y), fia(y)} < rmax{ia(y), ia(®)} = faly).

Using the remaining two conditions for v, it can be easily shown that
v4(0) > va(z). Hence the proof.

Remark 4.6. Every doubt cubic H-ideal of X is not necessarily a closed doubt
cubic H-ideal of X. This prompts us to assert that ”The class of closed doubt
cubic H-ideal of X is a proper subclass of that of the doubt cubic H-ideals of x.

Theorem 4.7. Let A =< fia,va > be a doubt cubic H-ideal of X. Let {z,} be a
sequence in X. Then

(i) 1f Yim fia(@,) = [0,0] then ia(0) = [0,0)
(i) If nli_)rglouA(:L‘n) =1 then v4(0) = 1.

Proof. Since 14(0) = fia(x),Vx € X, we have i4(0) = fia(xy,),¥n € N.
Clearly [0,0] < 14(0) = lim fia(zn) = [0,0]. So i4(0) = [0,0].
Similarly since v4(0) > VA( ),Vz € X, we have 1 > v4(0) > hm VA(:L'n) =1, so

that v4(0) = 1.

Theorem 4.8. For the doubt cubic H-ideal A =< jia,va > of X, [ia is order
preserving and V4 1S order reversing.

Proof. Let x <y in X, where x < y means x xy = 0.
Then jia(z + 0) < rmax{jia(z # (y +0)), fia(y)}

= fra(x) 2 rmax{pa(z *y), fa(y)} = rmax{pa(0), a(y)} = fia(y).
Also v4(x % 0) > min{va(xz = (y % 0)),va(y)}

= va(z) =2 min{va(z +y),va(y)} = min{ra(), va(y)} = valy)-

Theorem 4.9. The union of any two doubt cubic H-ideals of X, is again a doubt
cubic H-ideal of X.
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Proof. Let A =< jig,va > and B =< [ig,vp > be two doubt cubic H-ideals
of X. Then AU B =< fiaUfig,va Nvg >. We have

(70t (0) = rmax{fia(0), fip(0)} % rmax{jia(), its(2)} = (1a0fin)(x)

And (iaUnp)(x * 2) = rrnax{,uA(x x2), ip(x*2)}
= rmax{r max{fia(x * (y * 2)), fa(y) }, r max{fip(z * (y * 2)), i (y)} }
= rmax{r (e (). fine (0 + ) rmax(ia (). 7 ()}
= max{(7ia07in)(z % (3 * 2)), (a0fin) (1)}
Again (v4 Nvp)(0) = min{r4(0),vp(0)} > min{va(z),vp(x)} = (va NvE)(x).
Finally (va Nvp)(x % z) = min{va(z * 2),va(x * 2)}
> min{min{va(@ * (y + 2)), va(y) b min{rp(e * (5 5 2)), v ()}
— min{min{va(z x (y * 2)), vp(z % (3 2))}, min{va(y). vis(u)}}
=min{(va Nvp)(z* (y*2)),(vanve)(x)}.
Hence AU B is a doubt cubic H-ideal of X.

Theorem 4.10. (Generalisation) The union of any family of doubt cubic H-ideals
of X, is again a doubt cubic H-ideal of X.

Remark 4.11. The intersection of any two doubt cubic H-ideals of X will be a
doubt cubic H-ideal of X if one is contained in the other.

Theorem 4.12. (Generalisation) Let A =< [ig,va > and B =< fig,vp > be two
doubt cubic H-ideals of X. Then AN B is also doubt cubic H-ideal of X if AC B
or BC A.

Proof. We have (jiafis)(0) = r min{iia(0), fis(0)} < rmin{fia(z), in(x)} =
(@) = (fiafVig) (@) as ia = fis)
And (paniip)(z* z) = rmin{/]A(ac xz), ip(x*2)}
< rminr max{fia(z * (y % 2), fa(y)}r max{fin(z « (y 5 ), fin ()}
< rmin{r max{fia(a » (4 ). fin(e = (g )b s fa(y), fin ()}
= rmasc{r min{fi(z # (y % 2)), i (@  (y * 2))}, r mindfia(y), fin ()}
= rmax{(fiaNfig)(z  (y * 2)), (RaNfip) (y) }
Similarly it can be shown that (v4 Uvg)(0) > (va Uvg)(z).
and (vaUvp)(z*2z) > min{(raUvp)(z* (y * 2)), (va Uvg)(z)}.
Hence AM B is a doubt cubic H-ideal of X.

Theorem 4.13. The union of any two closed doubt cubic H-ideals of X, is again
a closed doubt cubic H-ideal of X.

Proof. Let A =< jig,va > and B =< [ig,vp > be two closed doubt cubic
H-ideals of X. Then AU B =< [iaUjig,v4 Nvg >. We have

(7Dt (0 # 2) = r max{jia(0 * z), fip(0 * 2)}
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=< rmax{fia(z), ip(r)} = (1aUip)(v)

And (vanuvp)(0*x) =min{ra(0*z),vp(0xx)}

> min{va(x),vp(z)} = (va Nvp)(x).

The remaining part for ji4Ujig and v4 Nvp follows exactly as before. Hence ALl B
is a closed doubt cubic H-ideal of X.

Theorem 4.14. (Generalisation) The union of any family of closed doubt cubic
H-ideals of X, is again a closed doubt cubic H-ideal of X.

Remark 4.15. The intersection of any two closed doubt cubic H-ideals of X will
be a closed doubt cubic H-ideal of X if one is contained in the other.

Theorem 4.16. Let A =< [ig,va > be a doubt cubic H-ideal of X. Then the sets
Xy ={z € X|fia(z) = f1a(0)} and X,, = {z € X|va(xz) = va(0)} are H-ideals
of X.

Proof. Clearly 0 € Xj;,. Next for x*(y*z),y € X;,, we have fig(x*(y*z)) =
f4(0) = fia(y). And Vo, z € X, 14(0) = fia(z * 2).
Again fia(z + ) < rmax{a(e  (y  2)), ()} = rmax{7a(0), 1a(0)} = fa(0).
So jia(x * z) = 14(0) and hence x x z € X ,.
Thus for x * (y * 2),y € Xj,, we get 2z € X;,. So X, is a H-ideal of X.
Similarly it can be shown that X, , is also a H-ideal of X.

Theorem 4.17. Let A =< fig,v4 > be a cubic set in X. Then A is a doubt cubic
H-ideal of X if and only if i% = [L — pl,1— ] and va are fuzzy H-ideals of X.

Proof. Let A =< jig,va > be a doubt cubic H-ideal of X. Then it follows
immediately that v4 is a fuzzy ideal of X. Now
fia(0) = ia(@) = 1300, 1E5(0)] = iz (). 1§ (@)
= 12(0) < py(@); ui(0) < phi(o)
= 1= p3(0) > 1 = py(2);1 = pf(0) > 1 — pf ()
= (1= p5(0),1 = p5(0)] = [1 = ph(x),1 = py ()
Secondly fig(z * z) < rmax{fia(x * (y x 2))
= pig(z* z) < max{p,(z* (y*2)), py(y)}
=>1—p(xxz) >1—max{u,(z* (y*z2))
— min{T — 3 (2 + (g 2), 1 — i3 ()]
Similarly 1 — g (z * 2) > min{1 — ph(z * (y*2)), 1 — ui(y)}
So ficy (@ + 2) = rming i (@ + (y + 2)), 15 (0)}

Thus ;1 is a fuzzy H-ideal of X.

Conversely let i and v be fuzzy H-ideals of X. Then
B(0) = @) )

= (1= (0,1 = 3 (0)) = [1 = pf (@), 1 — 3 ()]

Ay}
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= [12(0), 14 (0)] = [ny (), s ()]

= 14(0) X fa()

And iy (x + 2) = rmin{ G (2 (y * 2)), 13 (y) }

= 1— gy (2 z) = mindl — gy (2 + (y 2)), 1 = i (y)}
=1 — max{pu (z* (y * 2)), px (v)}

= fify (2 % 2) < rmax{fi}(z = (y * 2)), iy (y)}

Likewise i, (x * z) < rmax{fi,(z* (y *2)), i, (y)}
Hence i (2 + 2) = rmax{fia(z  (y + 2)), fa (1)}
Secondly v4 being a fuzzy H-ideal of X,

vA(0) > va(z) and va(z x z) > min{va(x * (y * 2)),va(y) }
Hence A =< fig,v4 > is a doubt cubic H-ideal of X.

Definition 4.18. Let A =< jia,va > be a cubic set in X. Let ¢ = [¢—,q"] be
an interval number and r € [0,1]. Then the set Ly = {z € X|aa(z) = ¢} and
Ur{z € X|va(z) > r} are respectively called lower g-level set of A and upper 7-
level cut of A. The cubic level set of A is the set given by (U, L) = {z € X|ia(x) =

g,va(z) >r}.

Theorem 4.19. Let A =< [ia,vg > be a doubt cubic H-ideal of X. Then L and
U, are H-ideals of X.

Proof. We have Ly = {x € X|a(z) < ¢}
Clearly 14(0) < fia(x * 2),Vo,z € X. So 14(0) < fa(x * z) < ¢, whenever
.%’*ZELQ i.e., OELq.
Secondly for x * (y * z),y € L we have fia(z * (y * 2)) = ¢ and fia(y) < ¢. So
fa(z* z) 2 rmax{fia(x * (y*2)),ta(y))} = rmax{q,q} = Gie, z*z € L;.
Therefore for z * (y % z) € L, x x z € Ly. Thus Ly is a H-ideal of X.
Next we have U,{z € X|va(x) > r}.
Since v4(0) > va(x % 2)Vx,z € X, so v4(0) > va(x * z) > r, whenever z x z € U,
ie, 0e€U.
Secondly for x * (y * z),y € U, we have va(z = (y * z)) > r and va(y) > r. So
va(z xz) > min{va(z * (y % 2)),va(y))} = min{r,r} =rie., xxz € U,.
Therefore for x * (y * z) € Uy, x x z € U,. Thus U, is a H-ideal of X.

Theorem 4.20. Let A =< fia,va > be a cubic set in X such that the lower §-level
set L and upper r-level cut U, of A are H-ideals of X. Then A is a doubt cubic
H-ideal of X.

Proof. Let us assume that A is not a doubt cubic H-ideal of X. Then we will
find that Lz and U, are not H-ideals of X. By assumption there exist z,y,z € X
such that fig(z*z) = rmax{fia(x*(y*2z)),a(y))}. Then there exists an interval
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number ¢ (say) such that

fiala o+ 2) = G- rmax{iae s (y 2)), ia(y)}

Thus x * (y * 2),y € Lg. But fia(x *2) >~ Gie., xxz ¢ L.

So Lg is not a H-ideals of X.

Secondly by our assumption there exist x, y, z € X such that v4(z*z) < min{v(z*
(y*2)),v4(y))}. Then there exists a member r € [0, 1] such that vy(z *2) <r <
min{vs(C),va(y))}. Thus z x (y*x2),y € U,. But va(zx2) <rie., xxz ¢ U,.
So U, is not a H-ideals of X. Hence the assertion.

Theorem 4.21. Any H-ideal of X can be realised as a fi-level doubt fuzzy H-ideal
and v-level doubt fuzzy H-ideal for some doubt cubic H-ideal of X.

Proof. Let I be a H-ideal of X and A =< jia,v4 > a cubic set in X defined

ia(x) = u, el
pa\®) = ¥, otherwise

valz) = w, el
AT r otherwise

as

Where @, € D[0,1], 0 = [0,0] < @ < % and w,r € [0,1],w > r. By hypothesis
x*(y*xz),y€l,Vr,y,z € X. Then x *xz € I.

Now fia(z *2z) =t = rmax{fia(z* (y* 2)), ka(y)} and

va(x* z) =w =min{vg(x % (y x 2)),va(y))}

If at least one z * (y * z) and y is not in I, then at least one of fis(z * (y * z)) and
fa(y) is equal to 0 and at least one of v4(z * (y * z)) and v4(y)) is equal to r so
that

iaw* 2) < § = rmax{fa@  (y * 2)), fia(y)} and

va(z x2z) > w=min{va(x * (y *2)),va(y))}.

Since 0 € I, by definition of fig and v4, we have i4(0) < fia(z),Vz € X and
v(0) > va(x),Vo € X. Therefore A =< fig,v4 > is a doubt cubic H-ideal of X.

Theorem 4.22. A cubic set A =< jia, V4 > of X is a doubt cubic H-ideal of X
if and only if fia is a doubt fuzzy H-ideal and va = 1—wvy is a doubt fuzzy H-ideal
of X.

Proof. Let A =< [ia,va > be a doubt cubic H-ideal of X. Then it immedi-
ately follows that fi4 s a doubt fuzzy H-ideal of X.
Secondly v4(0) > va(x) = 1 —v4(0) <1 —va(x) = v4(0) < va(z),Vr € X
And va(z *2z) > min{va(z * (y * 2))),va(y)}
= 1—va(xxz) <1—min{ra(z*(y*2))),valy)}
= va(r*z) <max{l —va(r*(y*2))),l —va(y)} = max{va(x*(y*2))),va(y)}
So 4 is a doubt fuzzy H-ideal of X.
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Conversely let jig be a doubt fuzzy H-ideal of X and v4 be a doubt fuzzy H-
ideal of X. Since fig be a doubt fuzzy H-ideal of X, so fi4(0) =< fia(z) and

fa(z*z) 2 rmax{is(z = (y*2)),paly)}Ve,y,z € X.

Secondly, since v4 be a doubt fuzzy H-ideal of X, so

74(0) <va(z) =1 —v4(0) <1 —vy(x) = 1v4(0) > va(z),Vor e X
And va(z * z) < max{va(z* (y*2))),va(y)}

=1—-va(r*z) <max{l —va(x*(y*2))),1 —vay)}

=1—min{vg(x* (y*2)),va(y)} i.e., va(x *z) > min{va(z * (y x 2)),va(y)}
So A=< [ia,va > is a doubt cubic H-ideal of X.

Theorem 4.23. A cubic set A =< jia,va > of X is a closed doubt cubic H-ideal
of X if and only if fia is a closed doubt fuzzy H-ideal and vy =1 —v4 is a closed
doubt fuzzy H-ideal of X.

Proof. Similar to the proof of the preceding theorem.

5 Homomorphism of doubt cubic H-ideals of
BG-algebra

Let X and Y be two BG-algebra and C(X) and C(Y) denote the family of cubic
sets in X and Y respectively. A mapping f : X — Y induces two mappings
Cr: C(X) — C(Y) given by A — Cs(A) and C;l : C(Y) — C(X) given by
B C;l(B), where C¢(A) and C;l(B) are given by,

i) { Al = h 17040

= [1,1], otherwise

_ -1

Cr(va)(y) :{ ?)l,lp{VA(:E)‘y Fe gthefw?se
forally €Y.
And C; (i) (@) = fin(£(0)),C; (v5) (2) = pp(f(2)) for all o € X.
The mappings Cy and C;l are respectively known as cubic and inverse cubic trans-
formations induced by f : X — Y. The cubic set A =< jia,v4 > in X is said
to have cubic property if for any subset B of X there exists xyp € B such that
fa(zo) = rinf{fia(x)|z € B} and v4(xg) = sup{va(x)|z € B}

Theorem 5.1. For a transformation f: X — Y, where X and Y are BG-algebra,
let Cy : C(X) — C(Y) and C;l :C(Y) — C(X) be the cubic transformation and
inverse cubic transformation respectively induced by f.
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(i) If A =< fia,va > is a doubt cubic H-ideal of X, then Cs(A) is a doubt cubic
H-ideal of Y.
(ii) If A=< fia,va > is a doubt cubic H-ideal of Y then C;l(A) is a doubt cubic
H-ideal of X.

Proof. Let f(x) € f(X). Then there exists o € f~'(f(x)) such that
fia(zo) = rinf{jia(a)la € f7(f(x))} and va(wo) = sup{va(a)la € f~(f(x))}-
Now Cy(fia)(f(0)) = rinf{fia(2)|z € fF~1(f(0))} = f1a(00),
where 0g € f~1(£(0)). In particular when 0y = 0, f14(0) = fia(z0)
= Cola)(f(0) = rint{fia(a)la € £~ (f(2))} = C(n) ()
And Cr(va)(f(0)) = sup{ra(z)|z € f~1(f(0))}, where 0g € f~1(f(0)). In particu-
lar when 0 = 0,v4(0) > v4(xo)
= Cr(va)(£(0)) > sup{vaa)la € S~ (F(2))} = Crva) (f(2))
Again /() ((2) * £(2)) = Cy(a) (f(z %)
=rinf{fia(a’ * 2')|2’ x 2" € f7Hf(x*2))} = fia(zo * 20)
= rmax{fia(zo * (yo * 20)), fa(yo) }
= rmax{rinf{jis(a * (b*c))|a* (b*c) € f~1f(x * (y * 2)))},rinf{fia(d)|d €
P F@) Y = rmax{Cr(a)(f (@ = (y * 2)), Coin) (f(9)}
= rmax(Cy)(/(s) « 1y 2). i) 1)
— rmas{Cy(ia) (f (&) % (F(0) * 1)), Cr(in) (f ()}
And C(va)(e) # (2)) = €y (va)(fa + 2)
= sup{va(a’ * 2')|2’ x 2" € [H(f(x % 2))} = va(wo * 20)
min{v(zo * (Yo * 20)), va(yo) }
min{sup{va(a(bxc))lax(bec) € F~(Fa(y=)}, supfva(d)ld € F(F)})
min{Cy(va)(f (& * (5 * 2))), Cr(va) (F0)}
min{Cp(va)(f(x) % f(y * 2))), Cr(va) (F(5)))
wmin{Cy () (F(z) # (F(u) » (). Cr0a) (F(
Therefore C¢(A) is a doubt cubic H-ideal of Y’
(ii) Let € X and f(z) € Y. Now

CrH(a)(0) = aa(f(0)) = fa(f(x)) =

I I T | IV

y))}

¢ (1) (x) and
CH a0 =valF(0) 2 vali (@) = ¢ (a)2)
Again C7(va) (@ # 2) = fia(f (2 % 2)) = fia (f(2) * [ (2))
< e ia(F(2) * (7(0) * F) A}

( (f(y
= rmax{fia(f(z) * (f(y * 2))), pa(f(y))}
= rmax{jia(f(z« (y «2)), a(f (v))}
—TmaX{C ) (@ (y*Z)) CrH(Ra) ()}

And C;H(va)(x % 2) = va(f(x * 2)) = va(f(2) * f(2))

> mlH{VA( (@) * (f(y) * £(2)), va(f(y))} = min{va(f(z) * (f(y * 2)), va(f(y))}
= min{va(f(z * (y * 2)),va(f()} = min{C; ' (va)(z * (y * 2)), C; ' (va) ()}

So C;l(A) is a doubt cubic H-ideal of X.
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