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Abstract:

In this project, we define the new notation of Algebraic structures of ¥ —Translations
and ¥ —Multiplication in Z —Sub Algebra of Z —Algebras and Z —Ideal of Z —Algebra and
discussed some of their properties in detail by Z —Algebras. Also, we define the new notation
of on characteristics of 9 —Translations and 9 —Multiplication in Q-Ffuzzy Z —Sub Algebras
and also explored the Q-Fuzzy Z —Ideal on Z —Algebra. We also define the new notation of
Doubt Fuzzy Z —Sub Algebraand Z —ldeal of Z —Algebras under the ¥ —translations and 9 —

Multiplications.
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CHAPTER-1

INTRODUCTION

1.1 INTRODUCTION

In 1965, Zadeh L A [20], initiated by the concept of fuzzy sets. Several researchers
explored on the generalization of the notion of fuzzy subset. The study of fuzzy subsets and
its applications to various mathematical contents has given rise to what is now commonly
called fuzzy mathematics. In 1971, Rosenfield [15] introduced the concept of Fuzzy groups.
Iseki K and Tanaka S [4], introduced the concept of an introduction to the theory of BCK-
algebras in 1978. In1980, Iseki K [5], first introduced the notation on BCl-algebras. Das P
S [3] formulated the concept of Fuzzy groups and level subgroups in 1981. In 1984,
Mukherjee N P & Bhattacharya P [8] introduced Fuzzy normal subgroups and fuzzy cosets.
Mordeson J N, Bhutani K R & Rosenfield A [7] gave the concept of Fuzzy group theory in
2005. In 2008, Solairaju A and Nagarajan R [16]&[17] introduced Q-fuzzy left R-subgroups
of near rings with respect to T-norms and they also gave a new structure and construction of
Q-fuzzy Groups in 2009.Kyoung Ja Lee, Young Bae Jun and Myung Im Doh [6], introduced
the concept of fuzzy translations and fuzzy multiplication of BCK/BCl-algebras in 2009.
Abu Ayub Ansari and Chandramouleeswaran M [1], introduced the concept of fuzzy
translation of fuzzy g — ideals of g —algebras in 2014. In 2014, Priya and Ramachandran T
[14], introduced the new notation of fuzzy translation and multiplication on PS-algebras.
Prasanna A, Premkumar M and Ismail Mohideen S [9] & [10], introduced the concept of
fuzzy translation and multiplication on B-algebras in 2018 and also derived from Fuzzy
Translation and Fuzzy Multiplication in BG — Algebras in 2019. In 2021, Premkumar [11]
derived the new notation of Algebraic Properties on Fuzzy Translation and Multiplication in
BP— Algebras. Premkumar [12] & [13], introduced the new concept of Algebraic Properties
on w — Fuzzy Translation and Multiplication in BH— Algebras in 2020 and also derived
from the concept of Characteristics of k — Q — Fuzzy Translation and Fuzzy Multiplication
in T-Ideals in T-Algebra in 2022. Sowmiya [18] & [19] initiated by the concept on Fuzzy Z-
ideals in Z-algebras and also Fuzzy Algebraic Structure in Z-Algebras in 2019.



1.2 PRELIMINARIES
1.2.1 Definition

A Z-algebra (®,* ,0) is a non-empty set & with constant 0 and a binary operation *

satisfying the following conditions:

() f+x0=0
(i) 0+f=r
(i) f*f=f

(iv) f*8§=3%xfwhent=+0and3$+ 0 forallf,5€®
1.2.2 Definition

Let » be a Z-algebra and I be a subset of & .Then, I is called a Z-ideal of &, if it

satisfies the following conditions

() 0el

(ilf*$€land §*f €1 impliest € I, Forall f,§ in ®,
1.2.3 Definition

A Z-algebra (o,*,0) be a Z-algebra. A fuzzy set A in & with a membership
function 3, is said to be a fuzzy-Z-sub algebra of a Z-algebra & if, for all #, § in & the
following condition is satisfied

3(f+38) = 3 A3B)}
1.2.4 Definition

A Z-algebra (o,* ,0) be a Z-algebra. A fuzzy set V in ¢ with a membership
function 3, is said to be a fuzzy-Z-sub algebra of a Z-algebra & if, for all f,§ in & the
following condition is satisfied

(i) 3(0) = 3(D)
(i) 3(0) = BE*H A 3B}



1.2.5 Definition

Let Q and G be a set and group respectively. The mapping u: ® x Q — [0,1] is
called Q-Fuzzy Set in G. For any Q-Fuzzy Set u in G and ¢ € [0,1] we define the set
Ul ) = {Reo/uLq) = tq € Q} which is called an upper cut of "u " and can be

used to the characterization of p.



CHAPTER-2

LITERATURE SURVEY

In 1965, Zadeh L A [20], initiated by the concept of fuzzy sets. Several researchers
explored on the generalization of the notion of fuzzy subset. The study of fuzzy subsets and
its applications to various mathematical contents has given rise to what is now commonly
called fuzzy mathematics. In 1971, Rosenfield [15] introduced the concept of Fuzzy groups.
Iseki K and Tanaka S [4], introduced the concept of an introduction to the theory of BCK-
algebras in 1978. In1980, Iseki K [5], first introduced the notation on BCl-algebras. Das P
S [3] formulated the concept of Fuzzy groups and level subgroups in 1981. In 1984,
Mukherjee N P & Bhattacharya P [8] introduced Fuzzy normal subgroups and fuzzy cosets.
Mordeson J N, Bhutani K R & Rosenfield A [7] gave the concept of Fuzzy group theory in
2005. In 2008, Solairaju A and Nagarajan R [16]&[17] introduced Q-fuzzy left R-subgroups
of near rings with respect to T-norms and they also gave a new structure and construction of
Q-fuzzy Groups in 2009.Kyoung Ja Lee, Young Bae Jun and Myung Im Doh [6], introduced
the concept of fuzzy translations and fuzzy multiplication of BCK/BCl-algebras in 2009.
Abu Ayub Ansari and Chandramouleeswaran M [1], introduced the concept of fuzzy
translation of fuzzy g — ideals of B —algebras in 2014. In 2014, Priya and Ramachandran T
[14], introduced the new notation of fuzzy translation and multiplication on PS-algebras.
Prasanna A, Premkumar M and Ismail Mohideen S [9] & [10], introduced the concept of
fuzzy translation and multiplication on B-algebras in 2018 and also derived from Fuzzy
Translation and Fuzzy Multiplication in BG — Algebras in 2019. In 2021, Premkumar [11]
derived the new notation of Algebraic Properties on Fuzzy Translation and Multiplication in
BP— Algebras. Premkumar [12] & [13], introduced the new concept of Algebraic Properties
on w — Fuzzy Translation and Multiplication in BH— Algebras in 2020 and also derived
from the concept of Characteristics of k — Q — Fuzzy Translation and Fuzzy Multiplication
in T-Ideals in T-Algebra in 2022. Sowmiya [18] & [19] initiated by the concept on Fuzzy Z-
ideals in Z-algebras and also Fuzzy Algebraic Structure in Z-Algebras in 2019.

This project holds our work of implying 9 —Translations and 9 — Multiplications
on Z —Algebra and also defined Q- Fuzzy Z —Sub Algebra and Doubt Fuzzy Z —Sub
Algebra



CHAPTER-3

AIM AND SCOPE

In this project, we define the new notation of Algebraic structures of
9 —Translations and 99 —Multiplication in Z —Sub Algebra of Z —Algebras and Z —Ideal of
Z —Algebra and discussed some of their properties in detail by Z —Algebras. Also, we define
the new notation of Algebraic structures of ¥ —Translations and ¥ —Multiplication in
Z —Sub Algebra of Q fuzzy Z —Algebras. Moreover we define the 9 —translations and
9 —Multiplications in Z —ldeal of Q fuzzy Z —Algebra and discussed some of their
properties in detail. In this project, we also define the new notation of Algebraic structures
of 9 —translations and 99 —Multiplications in Doubt Fuzzy Z —Sub Algebra of Z —Algebras.
And also defined the 9 —translations and ¥ —Multiplications in Doubt Fuzzy Z —Ideal of
Z —Algebra and discussed some of their properties in detail by Z —Algebras.



CHAPTER-4

ON CHARACTERISTICS OF 9 —TRANSLATIONS AND
9 —MULTIPLICATIONS IN FUZzZY Z —SUB ALGEBRA AND
Z —IDEAL ON Z —ALGEBRA

In this chapter, attempts have made to explain 9 —Translations and
9 —Multiplications in Fuzzy Z —Sub Algebra and Z —Ideal on Z —Algebra with adequate

illustration comprising of necessary theorems and examples.

4.1 ON CHARACTERISTICS OF ¥ —TRANSLATIONS AND 9 —MULTIPLICATIONS
IN FUZZY Z —SUB ALGEBRA ON Z —ALGEBRA

Let & be a Z-algebra. For any fuzzy set 3 of &, we defined T=1-sup{3(f)/f € &},

unless otherwise we specified.

4.1.1 Definition

Let 3 be a fuzzy subset of & and 9 € [0, T]. A mapping 35: & — [0,1] is said to be

a fuzzy 9 — translation of 3 if it satisfies 35 = 3(f) + 9, Vf € w.
4.1.2 Definition

Let 3 be a fuzzy subset of & and 9 € [0,1]. A mapping 3%: & — [0,1] is said to be a

fuzzy 9 — multiplication of 3 if it satisfies 3% = 9 3(f), vr € .
4.1.2.1 Example

Let & ={0,1,2,3} be the set with the following table.

* 0 1 2 3
3 0 1 2 3
1 1 0 1 1
2 2 2 0 2
3 3 3 3 0




Then (&,*,0) is a Z — algebra.

Define Fuzzy Set 3 is of & by 3(f) = {0-4 if t# 1}

03 ifr=1
Thus 3 is a Fuzzy Z — Subalgebra of X.

Hence T =1—sup{3(f)/f € &} = 1-0.4 = 0.6, Choose ¥ = 0.2 € [0,1] and
9 =03 €[0,1].

Then the mapping 3,,7 : & — [0,1] is defined by

. _{O.2+O.4=O.6 if f#1
02" T102 403 =05 iff=1

Which satisfies 3,,7(f) = 3(f) + 0.2, V f € &, is a Fuzzy 0.2-Translation.
The mapping y, ,m : ® — [0,1] is defined by

) _{0.3*0.4=0.12 iff+1
203" = 103503 =009 iff=1

Which satisfies 3, ,m(f) = 3(£)(0.3), V t € o, is a Fuzzy 0.3-Multiplication.
4.1.3 Theorem

If 3 of & is a fuzzy Z-sub-algebra and 9 € [0,1], then the fuzzy 9 —translation.

3,7 ()of 3 is also a fuzzy Z- sub algebra of &.
Proof:
Letf,$ € o and 9€[0, T]
Then, 3(f*3) = 3(H) A 3(3)
Now, 3, (F+%) =3(F*8)+9

>[3(H) A 3(3)]+9



=[B(O) +9) A (36) + )]
=[3,9T(f) A 3,9T(§)]. VEEED
4.1.4 Theorem

Let 3 be a fuzzy subset of & such that the fuzzy 9 — translation 3, (¥) of 3 is a fuzzy

sub algebra of &, for some 9¢[0, T, then 3 is a fuzzy Z-sub algebra of &.

Proof:

Assume that EgT(f)is a fuzzy sub algebra of & for some 9 € [0, T]

Let & € &, we have
X, oy ~ T,,
3(E*8)+9 =3y (f*3)
s T .o 5 T,y
>3 A3 (&)

=[G® +9) A (3B +9)]

Hence, 3 is fuzzy sub algebra of @.

4.1.5 Theorem

For any fuzzy Z- sub algebra 3 of & and 9€[0,1], if the fuzzy 9 — multiplication

3o (F) of 3 is a fuzzy Z-sub algebra of &.

Proof:
Let 1,5 € ®and 9 € [0,T]
Then 3(f*3)> 3(f) A 3(3)
Now, 35" (£ % %) = 93(F * §)
> 9 [3(F) A 33)]
8



> [93() A9 3(3)]
=[3" () A 3" ®]
=3,"((+9 23" O3 ©)
Therefore, 319M is a fuzzy Z- sub algebra of &.
4.1.6 Theorem

For any fuzzy subset 3 of & and 9€[0,1], if the fuzzy 9 — multiplication 3,9M(1’~) of
3 is a fuzzy Z-sub algebra of &, then so in 3.

Proof:

Assume that 3" () of 3 is a fuzzy Z- sub algebra of & for some 9€[0, T]
Let f,§ € ®, we have

93(£+%) =35 (%)
> [3," () 73" ®)]
=[93(®) A9 3]
=9 [3() A 33)]

= 3(f*8) = 9 [3() A 3(¥)]
Hence, 3 is a fuzzy Z- sub algebra of .

4.2 ON CHARACTERISTICS OF ¥ —TRANSLATIONS AND ¥ — MULTIPLICATIONS
IN FUZZY Z —IDEAL ON Z —ALGEBRA

4.2.1 Theorem

If the fuzzy 9 — translation SﬁT(f) of 3 is a fuzzy Z-1deal, then it satisfies the

condition 35" (% * ( * §) = 35" ().



Proof:
39 B+ (F+9)=3@E*E9))+9
> {300+ (3 (F*%))+9A3(0) + 9}
>{300*(8*x3*H))+9AN300) +9}
={300x(E*® =) +9A3(0)+9}
={3(0x@E*)+9AN3(0)+9}
={3(E*H)*x0+9A3(0)+9}
> {3(E*1)*0+9 A3 + 9}
> {3 (013 )
=35 ().
=3y (3% (F*9)) 235 () VEIED
4.2.2 Theorem

If 3 is a fuzzy Z- ideal of &, then the fuzzy 9 — translation SﬁT(l’*) of 3 is a fuzzy Z-
ideal of &, for all 9¢[0, T].
Proof:

Let 3 be a fuzzy Z-ideal of & and let 9€[0, T]. Then,

() 35 (0 =3(0)+9
>3 +9 =3 ()

(i) 35 () =3(0) +9
>3 HAI®}+0
={(B3¢E*) +I)AGER) +9)}
= {3 (F+ A3y (3}
=39 ()2 {35 (F+DA3y ®)

Hence 319T(f) of 3isafuzzy Z- ideal of ®, V Y€ [0, T]

10



4.2.3 Theorem

Let 3 is a fuzzy subset of & such that the fuzzy 9 — translation 3, (f) of 3 is a fuzzy

Z- ideal of &, for some 9€[0,T], then 3 is a fuzzy Z- ideal of &.

Proof:

Assume that 3,9T is a fuzzy Z- ideal of & for some 9€[0, T].
Let,§ € ®. Then,
M 30 +9=3 (0
>3y ()
=3() +9
And so =3(0) = 3(f)
(i) 3O+9=3 ®
> {3, (DAL B}
={(B(t*3) + 9)AG®) + )}
={3E*HA3I®}+0
andso  3() = {(F*HA3QR)

Hence 3 is a fuzzy Z-ideal of &.
4.2.4 Theorem

Let 9€[0, T] and let 3 be a fuzzy Z-ideal of &. If & is a Z-algebra, then the fuzzy

9 —translation 3 of 3 is a fuzzy Z-sub-algebra of &.

Proof:
Let 7, § € ®. Now, we have
s T, wn  %rs  x
39 (F*x3) =3(f*x35)+9

> {3((F*38) *HAI®} + 9
11



= {38 *(F*¥)A3(®}+9 by Theorem 3.2.1
> {3(0ON3®)} +9
> {3(ON3B)}+9
> {(3(O) +9)ABEB) +9)}
={3," (O3 ®)}
Hence 3, is a fuzzy Z-sub-algebra of 6.

4.2.5 Theorem

If the fuzzy 9 —translation 3" of 3 is a fuzzy Z-sub-algebra of &, 9€[0, T], then 3
is a fuzzy Z-sub-algebra of &.

Proof:

Let us assume that 3" of 3 is a fuzzy Z-ideal of &.

Then
3ED+0 =3y (F*9)
> {35 (x5 * A3y ()]
= {35 (3 (F*))A35 ()} by Theorem 3.2.1
> {3, (A2 ()
={3® +9)A3EE) +9)}
= {3(ON3®)} +9
=23(f *8) = {3(OA3B)}
Hence 3 is a fuzzy Z-sub algebra of .

12



4.2.6 Theorem
Let 3 is a fuzzy subset of & such that the fuzzy 9 — Multiplication 3y () of 3 is a

fuzzy Z- ideal of &, for some 9€(0,1], then 3 is a fuzzy Z- ideal of &

Proof:

Assume that 319M is a fuzzy Z- ideal of & for some 9¢[0, T].

Letf, € &
) 93 =3 (0)
>3," (P)

= 93(f)
Andso =3(0) > 3(f)
(i) 930 =3 ©
> {3,"(+ HA3" )}
={(93¢ « ) A\@3®))
= 9{3(f * ) A 3(3)}
andso 3(F) > {(f* ¥ A3®)}

Hence 3 is a fuzzy Z-ideal of &.

4.2.7 Theorem
If 3 is a fuzzy Z- ideal of @, then the fuzzy 9 — multiplication 34 () of 3 is a fuzzy

Z- ideal of o, for all 9¢(0,1] .

13



Proof:

Let 3 be a fuzzy Z-ideal of & and let 9¢(0,1]. Then

(i) 3570 = 93
> 93(F)
=3," ()
=3"(0) =30 (0
() 3 ()= 0930
> 9{3(F * ) A 3())
= 9{3(f * §) A 3(¥)}

(93¢ + ) A3}

Il
—~ ~

=

39" (F* HAZ" ()]
=3 ()2 {3 E=DAS ©)
Hence 3, of 3 isa fuzzy Z-ideal of &, V 1, % € (0,1].
4.2.8 Theorem

Let 9€(0,1] and let 3 be a fuzzy Z-ideal of a Z-algebra &. Then the fuzzy 9 —
multiplication 3," () of 3 is a fuzzy Z- sub algebra of &.
Proof:

Lett,$ € .

Now, we have
35 (Fx3)  =03(F+%)
> 9{3((F = 3) * )A3®)}

= (93(3 * (t * ) A3}

14



= 9{3(DA3(3)}
> 9{3(HA3()}
2 [(030) 0 (030)
={3," O13," ®)
Hence 319M is a fuzzy Z-sub-algebra of @, V 1, § € (0,1].
4.2.9 Theorem

If the fuzzy 9 —translation 3" of 3 is a fuzzy Z-ideal of &, 9€(0,1], then 3 is a
fuzzy Z-sub-algebra of .
Proof:

Let us assume that 3, of 3 is a fuzzy Z-ideal of 6.
sioun s Mo,
Then 93(r*8) =3,y (F=*3)

> {3,"((F+ )+ §)AZy" ©)}

{3 (5 (F+9)A3 " ®)}

= {3," A3," ®)

M

\

> {3," (O3 )}
= {(93) A (939)]
=3(f+ ) = (3ONE)

Hence 3 is a fuzzy Z-sub algebra of .

15



4.2.10 Theorem

Intersection and union of any two 9 — translation of a fuzzy Z-ideal of 3 of & is
also a fuzzy Z-ideal of &.
Proof:

Let 3,  and 35 be two fuzzy translations of a fuzzy Z-ideal of 3 of &, where
9,6 € [0,1].

Assume that 9 < 4.

Then by theorem 3.2.8, 319T and 35T are fuzzy Z-ideals of @.

Now, (B N3 = {30 OAZs (O}
={(3® +9)AE® +6)}
=3O+
=3 ()

And

B U3H® = {35 (OV3s' (1)
={BW® +9)V(E® + )}
=3()+4
=35 (0

Hence 3, N 35 and 3, U 35 are fuzzy Z-ideals of &

16



CHAPTER-5

ON FUNDAMENTAL ATTRIBUTES OF 9 —TRANSLATIONS AND
Y —MULTIPLICATIONS IN Q- FUZZY Z —SUB ALGEBRA AND
IDEAL ON Z —ALGEBRA

In this chapter, attempts have made to explain 9 —Translations and
9 —Multiplications in Q- Fuzzy Z —Sub Algebra and Q- Fuzzy Z —Ideal on Z —Algebra

with adequate illustration comprising of necessary theorems and examples.

5.1 ON FUNDAMENTAL ATTRIBUTES OF 9 —TRANSLATIONS AND
9 —MULTIPLICATIONS IN Q- FUZZY Z —SUB ALGEBRA IN Z —ALGEBRA

Let & be a Z-algebra. For any fuzzy set 3 of &, we define
T=1-sup{3(f,q) /f € & and q € Q}, unless otherwise we specified.
5.1.1 Definition

Let 3 be a fuzzy subset of ® and 9 € [0, T]. A mapping 35: & x Q — [0,1] is said to
be a fuzzy 9 — translation of 3 if it satisfies 35 = 3(f,q) + 9,V f € ® and q € Q.

5.1.2 Definition

Let 3 be a fuzzy subset of ® and 9 € [0,1]. A mapping 34: ® x Q - [0,1] is said to

be a fuzzy ¥ — multiplication of 3 if it satisfies 3§ =9 3(f,q) ,Vf € wand q € Q.
5.1.2.1 Example

Let & ={0,1,2,3} be the set with the following table.

w| N | O
Wl N k| O O
w| N O

Wl O R N DN
Ol N P Wl w

17



Then (&,*,0) is a Z — algebra.

Define Q-Fuzzy Set 3 is of ® by 3(f) = {0-4 if F# 1}

03 iff=1
Thus 3 is a Q — Fuzzy Subalgebra of X.
Hence T = 1 — sup{3(f,q)/f € ® and q € Q} = 1-0.4 = 0.6,
Choose 9 = 0.2 € [0,1] and ¥ = 0.3 € [0,1].
Then the mapping 3,,7 : @ — [0,1] is defined by
3 02+04=06 if f#1
3027 = {o.z +03=05 ifr=1
Which satisfies 3,,7(f) = 3(f) + 0.2, V f € &, is a Q-Fuzzy 0.2-Translation
The mapping y, ,m : ® — [0,1] is defined by

. _{0.3*0.4= 012 if t# 1
203" =10.3 % 0.3 = 0.09 ift=1

Which satisfies 3,,m(f) = 3(£)(0.3), YVt € &, is a Q-Fuzzy 0.3-Multiplication
5.1.3 Theorem
If 3 of & is a Q-fuzzy Z-sub-algebra and 9 € [0,1], then the fuzzy 9 —translation.

3" (f,q) of 3 is also a fuzzy Z- sub algebra of &.
Proof:

Letf,$ € o and 9€[0, T]

Then, 3(f*%,q) = 3(f.9) A 33, q)

Now, 3o (F+%q) =3(F+%q)+9

>[3(F ) A 3G Q]+

18



=[B(tq) +9) A (3(5,q) +9)]
=3 to)nd G visEd
5.1.4 Theorem

Let 3 be a fuzzy subset of & such that the fuzzy 9 —translation 3, (f,q) of 3 is a

fuzzy sub algebra of &, for some 9€[0, T], then 3 is a Q-fuzzy Z-sub algebra of &.

Proof:

Assume that EﬁT(f, q) is a fuzzy sub algebra of & for some 9€[0, T]
Let f,§ € o, we have
33 +9 =35 (F+35,q)

>3 ) A3 Ga)

=[GE @) +9) A (3G.9) +9)]

= B3O A 3G Q] +9

=3(t*39>[3E DA 3G ] VELSED
Hence, 3 is fuzzy sub algebra of &.

5.1.5 Theorem

For any Q-fuzzy Z- sub algebra 3 of & and 9€[0,1], if the fuzzy 9 —multiplication

3o (F,q) of 3 is a Q-fuzzy Z-sub algebra of &.

Proof:
Letf,$ € ®and 9 € [0,T]
Then 3(f*3,9)> 3(f.q) A 3(5,9)
Now, 3,"(F+%q) = 93(f*%q)
> 9 [3(f,9) A 33,9)]
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> [93(t9) A9 33, 9)]
=[3," () A 3" G 0)
=3,"(+59) 2 (3" () A 3" 5 9]
Therefore, 3,9M is a Q-fuzzy Z- sub algebra of .
5.1.6 Theorem

For any fuzzy subset 3 of & and 9 € [0,1], if the fuzzy 9 —multiplication

3o (f,q) of 3 is a Q-fuzzy Z-sub algebra of &, then so is 3.

Proof:

Assume that 3" (%, q) of 3 is a Q-fuzzy Z- sub algebra of & for some 9€[0, T]

Let f,$ € o, we have
<ch oy < M
93(f*8,q) =3y (f*3,q)
> 3" A% o)
=[93(t ) A 933, 9)]
=9 [3(Fq) A 33,9)]
= 3(f*3,9) = 9 [3(Fq) A 33 9)]
Hence, 3 is a Q-fuzzy Z- sub algebra of &.

52 ON FUNDAMENTAL ATTRIBUTES OF 9 —TRANSLATIONS AND
9 —MULTIPLICATIONS IN Q- FUZZY Z —IDEAL IN Z —ALGEBRA

5.2.1 Theorem
If the fuzzy ¥ — translation 319T(1’~) of 3 is a Q-fuzzy Z-ldeal, then it satisfies the

condition 35" (3 * (F + §),q) = 3o (£, q).

Proof:
< Tow ., v
39 Bx(f=3),q) =3@=*(r=*3),q)+9V
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v

{300+ (t*5),9)+9AN3(0,9) + 9}
{3(0 * (§ * (§ * f)),q) +9A3(0,q9) +19}
30+ (3*38)*1),q) +9A3(0,q) + 9}

v

~=

30 (3 ),9) +9 A3(0,q) + )
={3(G+H)*0,q) +9 A3(0,q) + 9}
> (3(@*1 *0,q) +9 A3 ) + V)
> {3 DA ()
= gﬁT(f:CI)-
=3 Gx(E*8,0)23 (OVHIED
5.2.2 Theorem

If 3 is a fuzzy Z- ideal of &, then the fuzzy 9 —translation 3" (f,q) of 3 isa Q-fuzzy
Z- ideal of &, for all 9€[0, T] .
Proof:

Let 3 be a Q-fuzzy Z-ideal of & and let 9€[0, T]

Then, () 35 (0.9) =3(0,q)+9
>3(f,q) + 9
=35 (f,q)

(i) 3o (f,q) =3(Fq) +9
>3+ N3EQ}+9
= {3 *39) +9)AEGE @ + )}
= {3, 30 A3 G )}
=3 (50) 2 {35 (3N G )
Hence 3, (f,q) of 3 is a Q-fuzzy Z- ideal of &, V 9€[0,T]
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5.2.3 Theorem

Let 3 is a fuzzy subset of & such that the fuzzy 9 —translation 3 (f,q) of 3 is a

Q-fuzzy Z- ideal of &, for some 9¢e[0,T], then 3 is a Q-fuzzy Z- ideal of &.

Proof:
Assume that 3,9T is a Q-fuzzy Z- ideal of & for some 9e[0,T]. Let f,$ € ®. Then,
(i) 30.9)+9=3 (0,9
>3 (f,q)
=3(f,q) +9
Andso = 3(0,q9) = 3(t,q)
i)  3ED+9=3 (9
> {3 (F+30 A3 (0
= {3+ 89 +9)AGGE @) + )}
=3¢+ D A3G QI+
and so 3(f,q) = {(f*$,q9) N33, )}
Hence 3 is a Q-fuzzy Z-ideal of .
5.2.4 Theorem

Let 9€[0,T] and let 3 be a Q-fuzzy Z-ideal of &. If & is a Q-fuzzy Z-algebra, then

the fuzzy 9 —translation 3," of 3 is a Q-fuzzy Z-sub-algebra of &.

Proof:
Let 7, § € ®. Now, we have

> T, Xrs oy
3o (Fx35,q) = 3(F*35,q9)+9
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> (3((*8)*8,q) N3G Q)+ 9
={(3@*(*3%),9) N3G, q)}+9 by Theorem 4.2.1

> (30, N33} +9
>(3E N3G D)+
> (35, 9) +9) A (3G, ) +9))
=3 o3 G0}
Hence 3, is a Q-fuzzy Z-sub-algebra of &.
5.2.5 Theorem

If the fuzzy 9 —translation 35" of 3 is a Q-fuzzy Z-sub-algebra of &, 9 € [0, T], then
3 is a Q-fuzzy Z-sub-algebra of &.

Proof:

Let us assume that 319T of 3 is a Q-fuzzy Z-ideal of .
Then 3(fx5q) +0= 35 (%50
> {3{(@ £ *50)N3 G, q)}
= {3,/ G+ £+ 9,03 G o)}
> {SﬁT(O' D3 G, q)}
> {SgT(f, DA3s' G, q)}
= {(3¢ ) + ARG ) +9)}

= BEPN3G I+ 9
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= 3(t*3,9) 2 (3(£,9)N3(3,9)}
Hence 3 is a Q-fuzzy Z-sub algebra of @.

5.2.6 Theorem

Let 3 is a fuzzy subset of & such that the fuzzy 9 —Multiplication 3" (%, q) of 3

is a Q-fuzzy Z- ideal of @, for some 9€(0,1], then 3 is a Q-fuzzy Z- ideal of .

Proof:

Assume that SﬁM is a Q-fuzzy Z- ideal of & for some 9 € [0, T].

Letf, § € ®
] <, « M
(l) 193(1‘, q) = 319 (Or q)
>3," (£, )
=9 3(t,q)
And so =3(0,9) = 3(t,q)
.. x ., ~ M_,
(i) 93(q) =3y (f.q)
> {3," (5, 0A%" 5.0}
={(93¢~50) A0 3G}
=9 {3(f % q) N3G )
And so = 3(f,q) ={(3(f*35q) N3G 9}
Hence 3 is a Q-fuzzy Z-ideal of .
5.2.7 Theorem

If 3 is a Q-fuzzy Z- ideal of &, then the fuzzy 9 —multiplication 3," (f, q) of 3 is a
Q-fuzzy Z- ideal of & , for all 9¢(0,1] .
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Proof:

Let 3 be a Q-fuzzy Z-ideal of & and let 9€(0,1]. Then
i) 3 (0@ =093Fq
> 93(t,q)
=3,"(t,q)
=35 (0,9) =3y (1,q)
(i) 35 (hq)= 93 q)

>9{3(t+5q9) N33 9}
=9 {3(t*3,9) A 3G )}

={(93¢30)A(93G0)}

v

3, "t 53" G o)
= 3" (60) 2 (3" x5 DA 3" G 0)
Hence 3, of 3 is a Q-fuzzy Z-ideal of &, Vf,% € (0,1].
5.2.8 Theorem
Let 9€(0,1] and let 3 be a Q-fuzzy Z-ideal of a Z-algebra &. Then the fuzzy

9 —multiplication 3" () of 3 is a Q-fuzzy Z- sub algebra of &.

Proof:

Let 7, § € ®. Now, we have

30" (Fx8q) =03(F*%q)
> 9 {3((F*%) *¥),9)A 3G )}
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= {93((s+ £+ 9).q) A 03G9}
= 9{300, A 33, )}
> 9{3(t, @) N3G @)}
>{(93¢. ) A (93G.9)}
={3"C0or%"60)

Hence 34 is a Q-fuzzy Z-sub-algebra of &, Vi, § € (0,1].

5.2.9 Theorem

If the fuzzy 9 —translation 3" of 3 is a Q-fuzzy Z-ideal of &, 9€(0,1], then 3 is a
Q-fuzzy Z-sub-algebra of .

Proof:
Let us assume that 3" of 3 is a Q-fuzzy Z-ideal of &.Then,
NN < M.,
93(t*3,q) =3y (£*3q)
~ M/, , . x M,
= {319 ((I' * S) * 5, Q) A 319 (S, q)}

M

3o Gx(Ex),NZ G0}

—~

M

={3," 093" G0}

M

3" () A3s" (59)

\
—

={(v3c.0) A (93G0)}

=3(f+3,9) = {3t A 3G9}

Hence 3 is a Q-fuzzy Z-sub algebra of .
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5.2.10 Theorem

Intersection and union of any two 9 —translation of a Q-fuzzy Z-ideal of 3 of & is
also a Q-fuzzy Z-ideal of o.
Proof:

Let 3, and 35 be two fuzzy translations of a Q-fuzzy Z-ideal of 3 of &, where
9,6 € [0,1].

Assume that 9 < 6.

Then by theorem 4.2.8, 3" and 35 are Q-fuzzy Z-ideals of .

Now, Gp'N 35)(Ea)  ={3 (L) A % (o)}
={BE ) +9) A (3 g +6)}
=3t +9
=3 (£,q)

Ad (o U3DED  ={3 GOV 3 o)
={B¢ @) +9)V(3(t.q) +6)}
= 3(f,q) +6
=35 (£,q)

Hence 3, N 35 and 3y U 34 are Q-fuzzy Z-ideals of &.
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CHAPTER-6

ALGEBRAIC STRUCTURES OF DOUBT FUZZY Z —SUB ALGEBRA
AND IDEAL UNDER THE 9 —TRANSLATIONS AND
Y —MULTIPLICATIONS IN Z —ALGEBRA

In this chapter, attempts have made to explain 9 —Translations and
9 —Multiplications in Doubt Fuzzy Z —Sub Algebra and Ideal on Z —Algebra with

adequate illustration comprising of necessary theorems and examples.

6.1 ALGEBRAIC STRUCTURES OF DOUBT FUZZY Z —-SUB ALGEBRA UNDER
® —TRANSLATIONS AND © —MULTIPLICATIONS IN Z —ALGEBRA

Let, & be aZ-algebra. For any Doubt Fuzzy Set 3 of ®, we define

T=1-sup{3(f)/f € &}, unless otherwise we specified.
6.1.1 Definition

Let, 3 be a Doubt Fuzzy Subset of & and 9 € [0,T]. A mapping 3%:® - [0,1] is

said to be Doubt Fuzzy 9 — Translation of 3 if it satisfies 35 = 3(f) + 9,V I € .
6.1.2 Definition

Let, 3 be a Doubt Fuzzy Set of & and 9 € [0,1]. A mapping 34: & — [0,1] is said to
be a Doubt Fuzzy 9 — Multiplication of 3 if it satisfies 34 =9 3(f),V f € .

6.1.2.1 Example

Let & ={0,1,2,3} be the set with the following table.

w| N[ —»,| O
w| N k| O O
w| N O

Wl O | N[ DN
O N P W| W
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Then (&,*,0) is a Z — algebra.

Define Doubt Fuzzy Set 3 is of & by 3(f) = {0'4 if f# 1}

03 iff=1
Thus 3 is a Doubt Fuzzy — Z — Sub Algebra of X.
Hence T = 1 — sup{3(f)/f € &} = 1-0.4 = 0.6,
Choose 9 = 0.2 € [0,1] and ¥ = 0.3 € [0,1].
Then the mapping 3,,7 : & — [0,1] is defined by
3 02404=06 iff#1
3027 = {o.z +03=05 ifr=1
satisfies 3,,7(f) = 3(f) + 0.2, VI € &, is a Doubt Fuzzy 0.2-Translation.
The mapping y, ,m : ® — [0,1] is defined by

. _{0.3*0.4=0.12 if t#1
203" =10.3 % 0.3 = 0.09 if t=1

satisfies 3, ,m(f) = 3(£)(0.3), V € &, is a Doubt Fuzzy 0.3-Multiplication.
6.1.3 Theorem
If 3 of o is a Doubt Fuzzy —Z — Sub Algebra and o € [0,1], then

the Doubt Fuzzy 9 — Translational . 35 (f) of 3 is also a Doubt Fuzzy — Z —

Sub Algebra of ®.

Proof:
Let, £, $ € ® and Y€[0, T]
Then, 3(f*8) <3V 305
Now,

39 (F+) =308 +0
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<[3®V I +9

=[G +9) v (3(3) +9)]

=[3,9T(f) v 319T(§)]. VEEE D
6.1.4 Theorem

Let, 3 be a Doubt Fuzzy Subset of & such that the Doubt Fuzzy 9 — Translation

3, (f) of 3 is a Doubt Fuzzy — Z — Sub Algebra of &, for some 9 € [0,T], then 3 is a
Doubt Fuzzy — Z — Sub Algebra of .

Proof:
Assume that EgT(f)is a Doubt Fuzzy Z — Sub Algebra of & for some 9¢[0, T]
Let f,§ € o, we have
3+ +9=3 (F+3)
<[3 O v ®
=[G® +9)v (3B +9)]
= B3OV 3] +9
=3(f*8)>[3(O Vv 3®)| Vi€ d
Hence, 3 is Doubt Fuzzy Z — Sub Algebra of &.

6.1.5 Theorem

For any Doubt Fuzzy —Z — Sub Algebra 3 of & and 9¢€[0,1], if the

Doubt Fuzzy 9 — Multiplycation 35" () of 3 is a Doubt Fuzzy — Z — Sub Algebra of

.
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Proof:
Let 7, § € ® and Ye[0, T]
Then 3(f * $)>3(F) A 3(%)
Now,
< M., Sro
39 (f*3) = 93(f*3)
<I[BEV 3®)]
<93 vI3E)]
« M., <« M.,
=[3," V3 ®]
<M., < M, < M,
=3,"(+9< 3" OV ©)
Therefore, 319M is a Doubt Fuzzy — Z — Sub Algebra of .
6.1.6 Theorem

For any Doubt Fuzzy Subset, 3 of & and 9¢€[0,1], if the Doubt Fuzzy 9 —

Multiplication 35" () of 3 is a Doubt Fuzzy — Z — Sub Algebra of &, then so in 3.
Proof:

Assume that, 3" () of 3 is a Doubt Fuzzy — Z — Sub Algebra of & for some 9 € [0, T]
Letf,§ € o, we have
93(F*8)=3y (£ *5)
<[3:"Hv3"®)
= [93(0) v I 3(®)]
=9 [3(O)V 3(3)]
= 3(f*¥) < 9 [3() Vv 3]

Hence, 3 is a Doubt Fuzzy — Z — Sub Algebra of &.
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6.2 ALGEBRAIC STRUCTURES OF DOUBT FUZZY Z—-IDEAL UNDER
9 —TRANSLATIONS AND 9 —MULTIPLICATIONS IN Z —ALGEBRA

6.2.1 Theorem

If the Doubt Fuzzy 9 — Translation 34" (f) of 3 is a Doubt Fuzzy — Z — Ideal,
then it satisfies the condition 35" (§ * (F * §)) < 35" ().
Proof:
3o (5% (F+9) = 3G+ (F+8))+0
<{300+(3*({*%)+9 v 3(0)+9}
<{300*(8*xE*H)+9 v 3(0)+ 9}
={300+((E*8) «1t)+9 v 3(0) + 9}
= {300+ +9 v3(0) + 9}
={3(G*DH*0+9V 3(0) + 9}
<{3(B*xD*0+9V 3() + 9}
<3 @ v 3 ©)
=3, ().
>3 Br(E+8) <3y (F) VHEED
6.2.2 Theorem
If, 3 is a Doubt Fuzzy — Z — Ideal of &, then the Doubt Fuzzy 9 — Translation
3, (F) of 3 is a Doubt Fuzzy — Z — Ideal of &, for all 9€[0,T] .
Proof:

Let, 3 be a Doubt Fuzzy — Z — Ideal of @ and let 9¢[0, T]
Then,

) 3o (0)=3(0)+9
<3+
=35 ()

(i) 35 (HD=3O+9
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<{3¢*% v 3®}+9

={BUE*8)+9)v(EE) +9)}

Hence SﬁT(f) of 3isa Doubt Fuzzy — Z — Ideal of ®, V 9€[0, T]

6.2.3 Theorem

Let, 3 is a Doubt Fuzzy Subset of & such that the F 9 — Translation 3" () of 3
is a Doubt Fuzzy — Z — Ideal of &, for some 9¢[0,T], then 3 is a Doubt Fuzzy — Z —
Ideal of ®.

Proof:

Assume that, EﬁT is a Doubt Fuzzy — Z — Ideal of & for some 9¢ [0, T].

Letf, § € ®
Then,
i) 3O+9 =3 (0)
<3 (®
=3(f) +9

And so =3(0) < 3(P)

(i) 3O+9 =3 ©®
<{3 (F+5 V3 ®)
={BE*)+9) v EE) +9)}
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={3(¢f*®) v 3I®}+0
and so = 30 < {(F*%) v 3¥)}
Hence, 3 is a Doubt Fuzzy — Z — Ideal of &.
6.2.4 Theorem

Let, 9¢[0, T] and let 3 be a Doubt Fuzzy — Z — Ideal of &. If & is a Z-algebra,

then the fuzzy Doubt Fuzzy 9 — Translation 3,  of 3 is a Doubt Fuzzy — Z —
Sub Algebra of 6.

Proof:
Let, £, § € .
Now, we have
3o (F+8) =3(F+5)+9
<{3((t*¥)*)HVv3IF}+9
={3(*(t=3)V 3(®}+9 by Theorem5.2.1
>{300)v3E®}+9
<3O Vv3E}+v
<{B®H+9)Vv(EE® +9)}
={3, " OVv3 ®)
Hence 35" is a Doubt Fuzzy — Z — Sub Algebra of 6.
6.2.5 Theorem

If the Doubt Fuzzy 9 — Tramslation 3,9T of 3 is a Doubt Fuzzy — 7 —
Ideal of &, 9€[0, T], then 3 is a Doubt Fuzzy — Z — Sub Algebra of &.

Proof:
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Let us assume that, 3~ of 3 is a Doubt Fuzzy — Z — Ideal of &.
Then

NPT s To.

3(t*x8)+9 = 3y (£*3)

<{3 (E+9+5)v3 ®)

={B®O +9)v(E®E) +9)}
=3O VIO +v
=23(f*3) < (3(H) v3®)
Hence 3 is a Doubt Fuzzy — Z — Sub Algebra of &.
6.2.6 Theorem

Let,3 is a Doubt Fuzzy Subset of & such that the Doubt Fuzzy 9 —

Multiplication 35" (f) of 3 is a Doubt Fuzzy — Z — Ideal of &, for some 9€(0,1] , then
3isa Doubt Fuzzy — Z — Ideal of &.

Proof:

Assume that, 319M is a Doubt Fuzzy — Z — Ideal of & for some 9€[0, T].

Letf,$ € .

() 930 =30 (0)
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<3," ()
= 93(P)
Andso =3(0) < 3(f)

(i) 93(F) =

3
<
{

<

3" (9 V" ()
(93¢ 9) v 036}
=9{3(f*3) v 3(¥)}
andso 3(6) <{(f=% v 3%}
Hence 3 is a Doubt Fuzzy — Z — Ideal of &.

6.2.7 Theorem

If, 3 is a Doubt Fuzzy — Z — Ideal of &, then the Doubt Fuzzy O —

Multiplication 3" () of 3 is a Doubt Fuzzy — Z — Ideal of &, for all 9¢(0,1] .
Proof:

Let, 3 be a Doubt Fuzzy — Z — Ideal of @ and let 9¢(0,1] .Then
(i) 3o (0)= 93
< 93(F)
=3," ()
S35 (0) <39 (0
() 35 () = 93P
<9{3(t*¥) v 3®)
=9{3(F* %) Vv 3(3)}
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= {(93¢t-9) v (030
<{3" 9 v3"©®)
=3," () < {3" E+H V3" ®)}
Hence, 3, of 3 is a Doubt Fuzzy — Z — Ideal of &, ¥V 1,% € (0,1].

6.2.8 Theorem

Let, 9€(0,1] and let, 3 be a Doubt Fuzzy — Z — Ideal of a Z-algebra &. Then the

Doubt Fuzzy 9 — Multiplication 34" (f) of 3 is a Doubt Fuzzy — Z — Sub Algebra
of ®.
Proof:

Let, f, § € O.

Now, we have
< M,, S,
39 (Fx8) =0I3(f=*3)

SIE(EDEDNEIC)
= {93(3* (£ +¥)) vI3(¥)}
=9{3(0) v 3(3)}

< 9{3() v 3(®)}

< ((s30) v (539)}
3" " v3," )

Hence 319M is a Doubt Fuzzy — Z — Sub Algebra of &, V 1, € (0,1].
6.2.9 Theorem
If the Doubt Fuzzy 9 — Translation 3,9M of 3 is a Doubt Fuzzy — 7 —

Sub Algebra of &, 9€(0,1], then 3 is a Doubt Fuzzy — Z — Sub Algebra of &.
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Proof:
Let us assume that, 3, of 3 is a Doubt Fuzzy — Z — Ideal of &.Then

93(F+8) =3 (Fx9)

IA

(3, (G99 vE" ®}

M

(3" (3 9) v3" ®}
={3," O v3,"®)}
{ M

OYEING)

<13v

Hence 3 is a Doubt Fuzzy — Z — Sub Algebra of &.
6.2.10 Theorem

Intersection and union of any two 9 — Translation of a Doubt Fuzzy — Z — Ideal
of 3 of & is also a Doubt Fuzzy — Z — Ideal of &.
Proof:

Let3, and 35 be two Doubt Fuzzy 9 — Translation of a Doubt Fuzzy — Z —
Ideal of 3 of & , where 9,8 € [0,1].
Assume that 9 < 6.

Then by theorem 5.2.8, 3" and 35" are Doubt Fuzzy — Z — Ideals of &.
Now, (3o N3 )0 = {30 V35 ()]

={B®+9) v (3 +9)}

= 3(0)+9

=35 ()
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And
Bo V3O ={3 ) AZs (O]
={BE®+9)ABM® +9)}
=3(0)+6
=3 ()

Hence 3, N 35 and3," U 35 are Doubt Fuzzy — Z — Ideals of &.
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CHAPTER-7
CONCLUSION

By this project, we defined the new notation of Algebraic structures of
9 —Translations and 9 —Multiplication in Z —Sub Algebra of Z —Algebras. And also
defined the 9 —translations and 9 — Multiplications in Z —Ideal of Z —Algebra and
discussed some of their properties in detail by Z —Algebras. Also we defined the new
notation of Algebraic structures of 9 —Translations and 9 —Multiplication in Z —Sub
Algebra of Q-fuzzy Z —Algebras. And also defined the —translations and
9 —Multiplications in Z —Ideal of Q-fuzzy Z —Algebra and discussed some of their
properties in detail. we also defined the new notation of Algebraic structures of
9 —translations and ¥ —Multiplications in Doubt Fuzzy Z —Sub Algebra of Z —Algebras.
And also defined the 9 —translations and ¥ —Multiplications in Doubt Fuzzy Z —Ideal of

Z —Algebra and discussed some of their properties in detail by Z —Algebras.

40



10.

11.

REFERENCES

Abu Ayub Ansari M and Chandramouleeswaran M, Fuzzy Translations of Fuzzy (-
Ideals of B-Algebras, International Journal of Pure and Applied Mathematics, VVol.92
No.5,2014, 657- 667.

Chandramouleeswaran M, Muralikrishna P, Sujatha K and Sabarinathan S, A note
on Z- algebra, Italian Journal of Pure and Applied Mathematics-N.38(2017),
707-714.

Das P S., ” Fuzzy groups and level subgroups”, J. Math. Anal . Appl, vol.84,
pp.264-269

Iseki K and Tanaka. S, An introduction to the theory of BCK — algebras, Math
Japonica 23 (1978), 1- 20.

Iseki K, On BCl-algebras, Math. Seminar Notes 8 (1980), 125- 130.

Kyoung Ja Lee, Young Bae Jun and Myung Im Doh, Fuzzy Translations and Fuzzy
Multiplication of BCK/BCI-Algebras, Commun. Korean Math. Soc. 24 (2009),
No. 3, 353-360.

Mordeson J N, Bhutani K R & Rosenfield A, “Fuzzy group theory”, Springer Verlag
(2005)

Mukherjee N P, Bhattacharya P., “Fuzzy normal subgroups and fuzzy cosets”,
Inform. Sci (1984)., vol 34, pp.255-239

Prasanna A, Premkumar M and Ismail Mohideen S, Fuzzy Translation and
Multiplication on B-Algebras, International Journal for Science and Advance
Research in Technology, Vol.4, No.4, (2018), 2898-2901

Prasanna, A, Premkumar M, and Mohideen S, Fuzzy Translation and Fuzzy
Multiplication in BG — Algebras, 4" Alterman Conference —Cum on Computational
& Geometric Algebra, organized by Department of Mathematics, Manipal Institute
of Technology, Manipal Academy of Higher Education, Manipal, Karnatka, on 08"
to 13" July 2019.

Premkumar M, Prasanna, A, Mohideen, S. & Gulzar, Muhammad. (2021). Algebraic
Properties on Fuzzy Translation and Multiplication in BP— Algebras. International
Journal of Innovative Technology and Exploring Engineering. 9. 10.35940/ijitee.
B6277.019320.

41



12.

13.

14.

15.

16.

17.

18.

19.

20.

Premkumar M, Prasanna A, and Ismail Mohideen S, Algebraic Properties on w —
Fuzzy Translation and Multiplication in BH— Algebras, AIP Conference
Proceedings, 2261, 5 October 2020, ISSN NO: 00001984, PP 030090-1-030090-7.
Premkumar M, Prasanna A, Dhirendra Kumar Shukla and Ismail Mohideen S, On
Characteristics of k — Q — Fuzzy Translation and Fuzzy Multiplication in T-ldeals
in T-Algebra, Smart Innovation Systems and Technologies (IOT with Intelligent
Applications), Volume 1 (2022), https://doi.org/10.1007/978-981-19-3571-8 11,
ISSN NO: 2190-3026, PP: 91-96

Priya and Ramachandran T, Fuzzy Translation and Multiplication on PS-Algebras,
International Journal of Innovation in Science and Mathematics, 2(5) (2014),
485-489

Rosenfield A,” Fuzzy Groups”, J. Math. Anal . Appl (1971), vol.35, pp.512-517
Solairaju A and Nagarajan R.,Q-fuzzy left R-subgroups of near rings with respect to
T-norms, Antarctica journal of mathematics, 5(2008),51-57.

Solairaju A and Nagarajan R.,A New Structure and Construction of Q-fuzzy Groups,
Advances in Fuzzy mathematics, 4(2009),23-29.

Sowmiya, S., & Jayalakshmi, P. (2019). On Fuzzy Z-ideals in Z-algebras. Global
Journal of Pure and Applied Mathematics, 15(4), 505-516.

Sowmiya S and Jayalakshmi P., Fuzzy Algebraic Structure in Z-Algebras, World
Journal of Engineering Research and Technology,5(4) (2019),74-88.

Zadeh L A, Fuzzy sets, Information and Control, 8 (1965) 338- 353.

42


https://aip.scitation.org/journal/apc
https://aip.scitation.org/journal/apc

