Chapter 5

Doubt intuitionistic fuzzy
translation of doubt intuitionistic
fuzzy Sub-implicative ideals in

BC'I-algebras™

5.1 Introduction

Intuitionistic theory is comperatively a new notion in the field of the FS theory..
The elements of such IFSs are sets whose elements have DMS and DNMS which is an
extension of Zadeh’s notion of FS. Atanassov [3] carried out rigorous research based
on the theory and applications of IFSs.

In Chapter4 authors have studied DIF Sl-ideals in BC'I-algebras. Lee et al. [52] and
Jun [45] investigated the notion of F-translations, F-extension and F-multiplications
of FSAs and F-ideals in BC'K/BCI-algebras.

Also in 2013, Senapati et al. [ [68], [71]] have investigated IF-translation, IF-
extension and IF-multiplication of IFSA, IF-ideals and IFH-ideals in BCK/BCI-
algebras.

Being inspired by our earlier works [ [11], [12], [13]] and taking clue from the works
of Jun [ [48], [45]] and Senapati et al.[ [68], [71]] in this chapter we have defined
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DIF- translation, DIF- extension, DIF- multiplication and DIF- magnified translation
of DIFSA and DIF Sl-ideals in BC'I-algebras and have established some interesting

relations among them.

5.2 DIF-translations of DIF SlI-ideals in B('[-algebras
Throughout this paper, We take x := 1 — sup{aa(vi)/v; € V} for any IFS A =
(a,Ca) in V.
In this section, DIF-translations of DIF Sl-ideals in BC'I-algebras is defined and

proved some essential theorems of it.

Definition 5.2.1. Suppose M = (aur, Car) be an IFS in a BCI-algebra V', and vy €
[0,x]. An object of the form M = ((an)?, (Cur)Y) is said to be a DIF-y translation
of M if (anr)X (v1) = anr(v1) — v and (Cur) (v1) = Cu(vr) + 7, for allvy € V.

Theorem 5.2.1. An IFS M = (ap, () in'Vois a DIF Sl-ideal of a BCI-algebra V
iff MT = ((enr)?, (Cur)?) is a DIF Sl-ideal in V.

Proof. Suppose that M is a DIF Sl-ideal in V and vy, vy, v5 € V. Then,
(1) an(0) < anr(v), Cur(0) > Car(v1),
(2) anr(va # (va % v1)) < mavi{anar(((vy * (v % vy)) * (va * v1)) * v3), car(vs)
(3) Car(vz * (v2 % v1)) = min{Car(((v1 % (01 % v2)) * (v2 % v1)) * v3), Cur(v3)}-

Now, we have (an)?(0) = an(0) —v < an(vi) —v = (am)i(v1), and (Cr)2(0) =
Cu(0) +v > Culv) +v = (CM)z(UQ; for all v € V.

Again, we have

(aM)Zj(’UQ*(UQ*Ul)) = ap(vg x (vgxv1)) — 7y
< max{an(((vy * (v1 % va)) * (v * 1)) *v3), apr(v3)} —
= max{on(((v1 * (v1 % v2)) * (Vg % v1)) * v3) — 7, an(vs) — 7}

= m(m{(aM)z(((Ul * (V1 % v2)) x (Vg * V1)) * v3), (OéM)g(U?))}

and
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(Ca)) (v % (vaxv1)) = Qv * (g % 01)) + 7
> min{Cu(((v1 * (v1 % v2)) * (v2 % 01)) * v3), Cur(vs)} +
= min{Cu(((v1 * (v * v2)) * (v2 % v1)) * v3) + 7, Cu(vs) + 7}
= min{(Cur)’ (((v1 % (01 % v2)) * (v2 % 01)) * v3), (Cur)L (v3)}

for all vy, vy, v3 € V.

Hence, MWT is DIF Sl-ideal in V.

Now, asr (0)—7 = (aar)T(0) < (@ar) (1) = aas(v)—7, and Car(0)+7 = (Car)(0) =
(Car)d (v1) = Cu(v1) + 7. That implies, an(0) < ap(vr) and Car(0) > ¢(vy).

Again, we have

ay(vg* (g xvy)) —y = (aM)g('UQ * (vg % V1))
< maz{(an)] (((01 % (v1 % v2)) * (v2 % v1)) % v3), (ar)] (vs)}
= mazx{an (((v1 % (vy % v2)) x (vy % v1)) *v3) — 7, anr(v3) — v}

= maz{an(((v1 * (v1 % v2)) * (V2 ¥ V1)) * v3), an(v3)} — 7

and

Cu(vyx (vaxv1)) +7 = (Cu)l (va * (02 % v1))
> min{(Car) ) (01 % (v % v2)) * (v2 % v1)) * v3), (Car)? (v3) }
= min{Cu(((v1 * (v1 % va)) * (vg % v1)) * v3) + 7, Car(v3) + 7}

= min{Cu(((v1 * (v1 % va)) x (v2 x v1)) * v3), Cur(v3) } +
The result follows. O

Theorem 5.2.2. Let M = (ap,Cy) be a DIF Sl-ideal of a BCI-algebra V' and let
v €10, x]. Then, the DIF- ~y-translation MWT is a DIFSA in'V.

Proof. Let M = (ap, () be a DIF Sl-ideal in V, then (1) apr(va * (vg % v1)) <
anr(((v1 % (01 % v2)) * (V2 % v1)) % v3) V o (v3), and (2) Cur(vz * (v2 % v1)) = Cur(((vr *
(v1 *vg)) * (vy *vy1)) * v3) A\ Car(v3), for all vy, ve,v3 € V.
Again, we obtain ((vxv3)*v3) < (vxv3)x(v3xv3) = vi*xvg < vy [by using (P6), (M3), (P5), (P2) |].
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Now, we have () (va* (v2xv1)) = anr(vax (vaxv1)) =y < maa{on (((vr* (vrxvg) ) *
(vakv1))*v3), anr(vs) } —. If vy = vy, then (an)? (v1) = maz{an (v xvs), anr(vs)} —1.

Thus it implies that, (aar)? (v1 % vs) < maz{oa((v1 * vs) * v3), arr(vs)} — 7. That is,

(anr)l (vr *v3) < maz{an(v1), an(vs)} — . Finally, it implies that, (cr)? (v1 % vs) <
maz{(anr)? (v1), (anr)? (v5)}. Similarly, it can be proved that

(Car)5 (01 % w3) = mind (Car)3 (1), (Car) (v3)}-
Hence, Mg is a DIFSA in V. O

Let us illustrate the above theorem using the example given below.

EXAMPLE 23. Here we consider the BCI-algebra V', given in Example 3, Chapter 2

as follows:
x| 0 d e f
0]0 0 0 0
d|d 0 0 d
el e d 0 e
nr fr fr 0

Let M = (anr, Car) is an IFS of V' defined by

vV9io d e f
an | 0.39 0.44 052 0.61
Car | 0.61 0.56 0.48 0.39

which is a DIF Sl-ideal in V' and x = 0.39.
Let v = 0.21, then the IF-y-translation M;‘F 15 given by

V 0 d e f
(ar)? [0.18 0.23 0.31 0.40
(Car)T ] 0.82 0.77 0.69 0.60

Hence, MWT is a DIFSA in'V.

Proposition 5.2.3. Let M = (apr, () be a DIF Sl-ideal in a BCI-algebra V. Then,
(aan) (0% (0% v1)) < (an)] (v1) and (Car)3 (0% (0% v1)) > (Cu)] (v1), for all vy € V.
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Proof. Since M = (g, () is a DIF Sl-ideal in V, it follows that M = ((aa)?, (Car)T)
is also a DIF SI-ideal in V' by Theorem 5.2.1. Now, (ar)2 (0 (0% v1)) < (aar)d (((vr
(01 %0)) % (0 v1)) xvs) V(o) (vs) = ()} (((vr* v1) # (0% v1)) 5 v5) V(an )3 (v3) =
(cear)y (05 (05 v1)) # v3) V(anr)7 (v3).

When vz = v; we get, (anr)? (0% (0% 1)) < (aar)((0% (0% v1)) % v1) V(aar)d (v1) or,
(aar)X (0% (0% w1)) < ()2 (0) V(aar)E(v1)  [by using M2]. Therefore, (aar)2 (0% (0 *
v1)) < (aar)d (vy), for all vy € V.

Again, (Car)7 (0 % (0% v1)) = (Car)3 (01 * (v * 0)) * (0 v1)) x v3) ()7 (vs) =
(Can)3 (((vr % v1) (0% v1)) * v3) A(Cur)3 (vs) = (Cur)3 ((0 % (0 v1)) * v3) A(Car)7 (v3)-
When vz = vy we get, (C)2(0% (0% v1)) < (Cur)((0 % (0 v1)) * v1) A(Car)l (v1) or,
()70 % (0% 02)) < (Car)T(0) AGur)(wr)  [by using M2]. Therefore, (Car) (0 % (0 +
v1)) > (Cu)2 (vr), for all vy € V. O

Theorem 5.2.4. DIF-translation of every DIF Sl-ideal in V is a DIF-ideal in V.

Proof. Let M = (ayps,Car) be a DIF Sl-ideal in V', then y-translation of M is also DIF
Sl-ideal in V. Hence,

(1) (@a)7(0) < (aar)Z(01): (G (0) 2 (G (w0).
(2) (aM)T(U2 * (v2 xv1)) < (a ) (((v1 % (v1 % vg)) * (vg % v1)) % v3) \/(OKM)z(U:%)a
and (3) (Ca)2 (va* (v % v1)) > (Car)? (v * (01 % v2)) % (v2* v1)) % v3) A(Car)? (vs), for
all vy, v9,v3 € V.
If v, = vy, then from (2) and (3), (an)l(v1) < (an)!(v1 % vs) V(an)? (vs) and
(o)X (v1) = (Car)d (01 % v3) A(Cur) (vs), for all vy, vy, 03 € V.

Hence, M. is a DIF-ideal in V. O

But the converse may not be true. That is DIF-translation of every DIF-ideal in V'
is not a DIF Sl-ideal in V. which is described through the example below:

ExXAMPLE 24. Consider the BC'I-algebra V' that was taken in Example 23 as follows.

x| 0 d e f
0]0 0 0 0
d|d 0 0 d
el e d 0 e
rHr f f 0
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Let M = (apr, Cur) s an IFS of V' defined by

V 0 d e f
ay | 0.35 0.52 0.52 0.65
Cyv | 0.65 0.48 0.48 0.35

which is a DIF-ideal in V. And x = 0.35. Letting v = 0.15, then the IF ~y-translation
T o .
M of M is given as follows:

vV 0 d e f
(aar)T [ 0.2 0.37 0.37 0.50
(G)T 1 0.8 0.63 0.63 0.50

Y

Hence, M is a DIF-ideal of V.

But here, (an)l(ex (exd)) < max{(an)l(((d*(dxe))*(exd))*0),(ar)(0)}. It
implies that, ()] (d) < (anr)?(0), thus contradiction arises. So, M is not a DIF
Sl-ideal in V.

Now we formulate a condition for the DIF-translation of a DIF-ideal in V' to be a

DIF Sl-ideal in V.

Theorem 5.2.5. The DIF-translation of a DIF-ideal in V is a DIF Sl-ideal in V if
V' is an implicative BC'I-algebra.

Proof. Let M7 = ((an)?, ((m)?) be a DIF- translation of a DIF-ideal M satisfying the
inequalities, (aar)? (v2* (v2%v1)) < (anr)d (V1 (v1%v2))* (v2%01)), and (Car)? (Vg * (V2
1)) = (Gur)y (v (vixv2)) # (vaxvr)). Now, (anr)y (va(v2rvr)) < (anr)T ((vr#(vixvz))*
(vaxv1)) < (aar)s (((vi(vr%v2))*(vakv1))xv3) V(aar)] (vs), and (Cur); (vax (vakv1)) >
(Can)T (01 % (01 % v2)) * (v2 % v1)) = (Cur)3 (((v1 * (V1 % 0)) * (Vg % v1)) * v3) A(Car)7 (v3),
for all vy, v9,v3 € V,  [because MvT is a DIF-ideal]. Hence, M$ is a DIF Sl-ideal in V.

Second proof. Let in an implicative BCI-algebra V, M = ((aa)?, (Car)Y) be a
DIF-ideal. Then

(aar)l(v1) < maz(an)? (vr % v3), (aar)d (vs)}, for all vi,vs € V. So, (o)l (v *
(v2 * v1)) < maz{(an)l (va * ((v2 * 1)) * v3), (aar)? (vs)}, but V' is implicative BCI-
algebra, then ((vy* (vy*vs)) * (v2%v1)) = (va* (va%v1)). Hence, (an)] (va* (v2xvy)) <
)

maz{ (anr) L (1% (v1xv) ) * (v2x01)) *v3), (ar)] (vs)}. Similarly, (Car)? (Ve (vaxvy)) >
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min{ (Car) X (((v1 * (v1 % ) * (vg % v1)) % v3), (Car)d (vs)}. Thus the proof is completed
[

Now the Theorem 5.2.5 is illustrated using the example as follows.

EXAMPLE 25. Let us consider an implicative BC'I-algebra U, given in Example 13,

Chapter 3 as follows:

Let M = (apr, Cur) be an IFS in U as defined by

U 0 q r
ay | 0.71 0.79 0.79
(v 1021 0.16 0.16

which is a DIF-ideal in U. And x = 0.21. Fitting v = 0.2, we have the DIF-y-

translation M$ of M as given below.

U 0 q r
()T 1051 0.59 0.59
()T 1041 0.36 0.36

Hence, M,YT 1s a DIF-ideal as well as DIF Sl-ideal in U.

Theorem 5.2.6. Let M,? be the DIF-translation of a DIF SI-ideal M in V. Then,
for any vi € V', we have
(1) (ear)y (vF * v1) < (aar) (v1), and (Cur)3 (0] * v1) < (Cur)3 (v1), if mois odd

(2)(an )3 (vf xv1) = (an)7 (1), and (Cur)3 (vF x v1) = (Cur)y (v1), if n is even

Proof. Let vy € V, then (ay)!(vy * v1) = (an)2(0) < (an)(v1). For odd n, let
n=2¢—1forqe Z".

Now assume that (on)g(qu_l +v1) < (an)? (v1) for some positive integer g.
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Then,
()] (07T ) = ()] (0" 5 o)
= () (077" (vg % (v1 % v1)))
= (aar); (07" * (01 0))
= (an)y (0" xwr)
< (am);(v)

Hence, (ar)? (0] * v1) < (ar)? (v1), if n is odd.

(2) Again, let n be even, and n = 2q.

Now for g = 1, (on)z(v% * V) = (CYM)z(ih * (v % v1)) = (CYM)z(lh x0) = (aM)z(vl).
Also assume that, (aM)z(v%q *v1) = (apr)L (v1) for some positive integer q.

5
Then,

(aa)T (P wv) = (aa)T (07" % (01 * (vg % v1))),
(aan)T (077 5 vy)

= (awm); (v).

Hence, (apr)? (0] * v1) = (ar)? (v1), if n is even.

This proves the first part. In the similar manner we can proof the second part. [J
For an IFS M = (o, Cur) in V, v € [0, x] and s1, 55 € [0,1] with so > 7, let

U,(anr;s1) = {vr € V]an(v1) < s1+7}
L (Curs 52) = {v1 € V[Qu(v1) > 52 — 7}

are the UC of level s; and LC of level sy of M$

Theorem 5.2.7. If M = (ap,Cu) be a DIF Sl-ideal in V', then U, (an;s1) and
L (Cor; s2) are Sl-ideals in V' for any s1, s € [0, 1].

Proof. Let M = (ap, Cyr) be a DIF Sl-ideal in V', and let s, € [0,1] with ay(0) <
s1+7. Also we have, ap(0) < ap(vq), for all v; € V', but aps(vy) < s34, for all vy €
U, (s 51). S0, 0 € Uy(ans; s1). Let v1,v9,v3 € V with (((v1*(v1%vg)) % (vekvy))*vs) €
U, (anr; s1) and vy € U, (aar; s1), then, anr(((vy % (v %v2)) % (va % 1)) *v3) € U, (cuar; S1)

and apr(vs) € Uy (apr; s1). Therefore, aps(((v1 % (v1 % v3)) % (v2 % v1)) *v3) < 51+ and
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an(vs) < sp+7 . Since ayy is a DF Sl-ideal in V| it follows that, ap(ve * (ve xv1)) <
an (((vrx(vixve))*(vexvr))*v3) V anr(vs) < s1+v and hence (vox(voxvy)) € Us(auar; 51),
for all vy,vy,v3 € V. Therefore, U, (aps;s1) is a Sl-ideal in V' for s; € [0,1]. In the

similar manner we can proof that L. (Cy; s2) is a Sl-ideal in V' for sy € [0, 1]. O

But, if M is not a DIF Sl-ideal then it can not be happened. It can be supported

by the example below.

EXAMPLE 26. Let us consider an implicative BCI-algebra V', given in Example 20,

Chapter 4 as follows::

t|t t s 0
Now let consider a DIFS M = (aur, () in'Voas follows:

V90 r s t
ay |0 05 04 0.6
(v |1 05 06 04

Then, M = (an, Cy) is not a DIF Sl-ideal in 'V, since ap(r = (1 t)) £ anr(((t *
(txr))*(r=t))*s)Uapy(s).

Now, let v = 0.2, then for sy = 0.3, U,(anm; s1) = {0,r, s}, which is not a Sl-ideal
inV as0xs=t¢ U, (an;s1).

Also, for v = 0.2 and sy = 0.7, L,(Cur; s2) = {0,7,s}. This is not a Sl-ideal in V
as 0« s =1t ¢ L.(Cu; s2).

Theorem 5.2.8. If U, (o s1) and L, (Cars s2) are Sl-ideals in V- for s1 € Im(ap)
and sy € Im(Cpr) with so > 7, then M;[ be a DIF SI-ideal in V.

Proof. Let U,(an;s1) and Ly (Car; s2) be Sl-ideals in V' for s; € Im(ay) and sy €
Im(Cy) with s > ~. If there exist a € V such that (ax)l(0) > 8 > (an)!(a),
then ap(a) < 8+ v but ay(0) > 8+ +. This shows that a € U,(ap;s1) and
0 ¢ U,(ans;s1). This is a contradiction, and (an)?(0) < (aar)?(v1), for all v, € V.
Again let there exist b € V such that (Ca)7(0) < A < (an)? (D), then (b)) > A — 7,
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but (u(0) < A —~. This shows that b € L,(Cu;S2) and 0 ¢ L, (Cur;82). Again a
contradiction arises. so, (Car)3(0) < (Cur)? (1), for all vy € V.

Now let p,q,r € V with ()3 (g (¢ p)) > n = maz{(cn); (((p* (p* q)) * (q *
p)) *7), () (1)}, then an(((p * (p* @) * (¢ p)) * ) < n+ 7 and an(r) < n+7.
But ax(q * (¢ * p)) > 1+ 7. This is a contradiction. So, (o)l (g * (¢ * p)) <

mazx{ ()5 (((p (px ) = (g xp)) x7), (an); (1)}, for any p,g,r € V.
Finally, let there exist u,v,w € V', such that (Ca)? (vx(vsu)) < 7 < min{(Car)d (((wr

(u*v)) * (v*u))*w), (CM)z(w)}, then Cpr(((u* (ux0v)) x (v*u)xw) > 7—7

and (y(w) > 7 —7. But (u(v* (v+*u)) < 7—+. This is a contradiction. So,

(Car)y (v (v w) = min{(Car)y ((u * (u* v)) * (v u)) * w), (Cu); (w)}, for any
u,v,w € V.
Hence, M$ be a DIF Sl-ideal in V. O

5.3 DIF-extensions of DIF Sl-ideals in BC'I-algebras
Definition 5.3.1. Let P and Q be two IFSs in V. If ap(vy) > ag(vi) and (p(v1) <
Co(v1) hold for all vy € V, then Q is a DIF-extension of P.

Definition 5.3.2. Let P and ) be two IFSs in V. Then, Q) is termed as a DIF

SI-ideal extension of P if the below stated postulates meet:
(1) Q is a DIF-extension of P,
(2) P is a DIF Sl-ideal in V.

Theorem 5.3.1. Let M be a DIF Sl-ideal of V and v € [0,x|. Then, the DIF-
y-translation M = ((an)?, (Cu)Y) of M is a DIF Sl-ideal extension of M.

Proof. Straightforward. O]

But the above theorem may not hold in reverse direction that can be established

through the example below.

EXAMPLE 27. Let us consider the BC'I-algebra V' that was taken in Example 25.
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Let M = (apg, Cur) be an IFS in 'V as defined by

V 0 q r
ap | 0.51 0.59 0.59
(v 1041 0.36 0.36

which is a DIF Sl-ideal in V. Let N = (ay,(n) be an IFS in 'V as defined by

%4 0 q r
ay | 0.5 0.57 0.57
(v 1043 0.39 0.39

Hence, N is a DIF Sl-ideal extension of M yet it is not the DIF-y-translation of M,
vy € [0,x].

Theorem 5.3.2. Let M be a DIF Sl-ideal in V and ~,( € [0,x]. Then, the DIF-
y-translation M = ((oar)¥, (Cu)?) of M is a DIF Sl-ideal extension of the DIF--
translation MP = ((anr), (Cu)E) of M, when v < ¢ .

Proof. Straightforward. ]

Theorem 5.3.3. The intersection of DIF Sl-ideal extensions of a DIF Sl-ideal M is
also a DIF Sl-ideal extension of M.

Let explain the above theorem using the example below.

ExXAMPLE 28. Consider the BC'I-algebra V' that was taken in Example 19 as follows:

* | 0 S t U
010 0 0 u
s|s 0 0 U
t|t t 0 U
u|u U U 0

Let M = (apr, Cur) be a DIF Sl-ideal in V' defined by

Vv 0 S t U
ay | 0 032 052 0.62
(v 1 0.8 0.58 0.48 0.38




5.4. DIF-MULTIPLICATIONS AND DIF-MAGNIFIED TRANSLATIONS OF DIF SI-IDEALS IN
BCI-ALGEBRAS 80

This is a DIF Sl-ideal in V. Let B = (ap,(g) be an IFS in V as represented by

V90 s t U
ag |0 03 05 0.6
(g |1 07 05 04

Also, let C' = (ag,(c) be an IFS in'V as defined by

V1o S t U
ac| 0 03 05 0.6
(¢ 108 0.6 05 0.4

Hence, B and C are DIF Sl-ideal extensions of M.
We also assume that P = B N C' then P is defined as:

V10 s t U
ap|0 03 05 0.6
(p |1 07 05 04

Obuviously, the intersection of B and C' is a DIF SI-ideal extension of M.

5.4 DIF-multiplications and DIF-magnified trans-

lations of DIF Sl-ideals in B(C'I-algebras
Definition 5.4.1. Let M be a DIFS in'V and 5 € [0,1]. An object having of the form
ME" is called a DIF-B multiplication of M if (cn)§ (v1) = B.aar(vr) and (Car)§ (v1) =
B.Ca(v1) for all vy € V.

Theorem 5.4.1. If M = (auy, Cur) is a DIF Sl-ideal in' V', then the DIF-B-multiplication
of M is a DIF SI-ideal in V' for all 8 € [0, 1], and vice-versa.

Proof. Straightforward. O]

Definition 5.4.2. Let M be a DIFS in V and v € [0,x] and g € [0,1]. An object
having of the form Mé\f{[x is called a DIF-magnified translation of M if (aM)g{/X(vl) =
B.ap(vy) — v and ((M)%X(vl) = B.Cu(v1) + 7y for allv; € V.

Theorem 5.4.2. If M = (ayy,Cyr) is a DIFS in' V' oand v € [0, x| and B € [0,1] then
M s a DIF Sl-ideal in V if and only if M%X 1s a DIF Sl-ideal in V' for all vy € V.
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Proof. Let M be a DIF Sl-ideal in V and vy, vy, v3 € V. Then,
(1) aar(0) < anr(vr), Cur(0) = Cur(vr),
(2) s (v # (v % 01)) < maz{oar(((v1 % (01 % v2)) * (Vg % v1)) % vs), aar(vs) },
(3) Cur(va * (va v1)) = min{Qar(((ve * (v % v2)) * (V2 % v1)) * v3), Car(vs) }-

Now, (CYM)%X(()) = f.op(0) —y < Boan(v1) — v = (aM)?B/»[yX(Ul)7 and (QM)%X(O) =
B.Cv(0)+v > B.Cu(v1) +v = (CM)%X(vl), for all v; € V.

Again, we obtain

(aM)g{/X(UQ* (v xv1)) = B.apy(vex(vgxvy)) —7
< maz{B.an(((vg * (v % vq)) * (Vg xv1)) xv3), B.apr(v3)} —
= mazx{B.can(((v1 * (v1 % vg)) * (vg x v1)) *v3) — 7, B.ap(v3z) — v}

= maw{(OéM)%X(((Ul # (V1 % vg)) * (V2 * 1)) * v3), (@M)%X(Ua)}

and
(Can)y¥(va # (va ¥ v1)) = B.Car(ve * (va % v1)) +
min{ B.Cur (((v1 * (v1 * v2)) * (v * v1)) * v3), B.Cur(vs)} + v

= min{B.Cu(((v1 * (vy % v2)) * (vy * v1)) * v3) + 7, B.Lu(vs) + 7}

= min{(Car) 5y (01 % (v1 % 0)) * (v2 % 01)) % v3), (Car) gy (v3) }

v

for all vy, vy, v3 € V.
Hence, M37X is DIF Sl-ideal in V.
Now, B.an(0) —v = (OCM)%X(O) < (OZM)%X(%) = B.an(v1) — 7, and B.Cu(0) +
v = (QM)%X(O) > (CM)%X(vl) = B.Cu(v1) + . That implies, ay(0) < apr(vr) and
Cr(0) > ¢(vr).
Again,
B.apr(vy * (g xv1)) —y = (on)g/{YX(UQ * (vg * v1))
< maz{(an) 5y (01 % (01 % v2)) * (09 % v1)) % 03), (aar) g, (vs) }
= maz{B.an(((v1 * (v1 % v)) * (Vg xv1)) xv3) — 7, B.anr(v3) — 7}

= [.maz{an (((vy * (v1 % v9)) * (va x v1)) * v3), anr(v3)} —

So, aps(ve * (Ve * 1)) < max{an (((vy * (v *xvg)) * (ve xv1)) *v3), anr(vs) }.
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and,

B.Cur(va* (w2 xv1)) +7 = (Cur) gy (02 % (v2 % v1))
> mind (Car) oy (01 # (v1 % v2)) * (vg % v1)) * v3), (Car) g (vs) }
= min{B.Cu(((v1 * (v % v2)) * (vy * v1)) * v3) + 7, B.Lur(v3) + 7}

= B.min{Cu(((vy * (v1 * v2)) * (Vg x 1)) *xv3), Car(v3)} +

So, Car(ve x (vg *x v1)) > min{Cur(((v1 * (v1 * v2)) * (v * v1)) * v3), (ur(v3)}, for all
V1, V9,3 € V.

Hence, M is DIF Sl-ideal in V.

Thus the proof ends. O

Theorem 5.4.3. Let M be a DIFS in'V and v € [0,x] and p € [0,1]. Then, ev-
ery DIF-magnified translation M%X of M is a DIF Sl-ideal extension of the DIF-(-
multiplication Mé\/[ of M.

Proof. Let M be an DIFS in V and ~ € [0, x] and g € [0, 1].

So, (OzM)é{YX(vl) = B.ay(v) — v < Bay(vr) = (an)y (v1). This implies that,
(aan)¥ (v1) > (anr) gy ¥ (v1). Again, (Cur) g (01) = B-Car(v1)+y > B.Cu(v1) = (G (vn).
This implies that, (Car)§ (v1) < (CM)%X(vl). Thus we have, M%X is a DIF-extension
of My".

Now assume that M é‘/[ is a DIF Sl-ideal in V. Then, M is a DIF Sl-ideal in V for
all v; € V. Next, we can prove that M%X of M is a DIF Sl-ideal in V, for v € [0, x|
and 5 € [0, 1].

Therefore, every DIF-magnified translation M é\gx of M is a DIF Sl-ideal extension
of the DIF S-multiplication Mj" of M. O

If we put f =1 in DIF-magnified translation then it reduces to DIF-translation.

5.5 Summary

In this chapter, we inquired into further properties of DIF Sl-ideal in a BC'I-algebra.
DIF- translation, DIF-extension, DIF-multiplication and DIF-magnified translation
of DIFSAs and DIF Sl-ideals in BC'I-algebras are also introduced here. Relations
between DIF- translation of DIF Sl-ideal and DIFSAs are presented. Conditions for
a DIF-translation of a DIF Sl-ideals in a BCI-algebras to be a DIF-translation of
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DIF-ideal are provided. Here we show that the DIF-magnified translation of a DIFS
is a DIF Sl-ideal extension of DIF-multiplication of that DIFS.
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