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Abstract

In this paper some of the new definitions of meantime assessment & — Intuitionistic Reluctant Fuzzy Auxiliary

Nearring are proposed.
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1. Introduction and Motivation

Nearrings are the generalisation of rings. The systematic study and research on nearrings is continuous.
In 1905, Dickson who defined near fields formalized the key idea behind nearrings. Wieland studied nearrings,
which were not near fields in late 1930s and the extensive studies about the subject is found in two famous books
on nearrings.

The introduction of fuzzy sets by L.A.Zadeh, Jun.Y.B and Kin.K.H defined an interval-valued fuzzy R-
subgroups of nearrings. The uncertainty are handling by fuzzy set theory which explains Dr R Poornima and
happens in day-to-day life problems[15,16,17,18,19]. Fuzzy sets are extended to four main categories. The first
one is Atanassov’s Intuitionistic Fuzzy Sets (IFS)which deals with membership and the non — membership
degree of each element. The second one is Type — 2 Fuzzy Sets (T2FS) that model the uncertainty through the
use of a fuzzy set. The third is the Interval-Valued Fuzzy Sets (IVFS) , where the membership degree of an
element belongs to the closed subinterval of the unit interval in which the length of interval measures the lack of
certainty for building the precise membership degree of the element and the fourth main category is the fuzzy
multisets , where the membership degree of each element is given by a subset of [0,1]. The Hesitant Fuzzy Set
(HFS) is introduced by Torra which deals with the general complication that appears in some possible values to
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make one hesitate in selecting the right one. The literature review shows the application and the growth of HFS
quantitative and qualitative because the hesitation can arise out of modelling the uncertainty in both ways.

The motivation of this paper is to develop the meantime assessment & —intuitionistic reluctant fuzzy auxiliary
nearring with the abstract mathematical notion as subnearring. Hence, it is necessary to develop the planar
nearring which is applied in various fields such as group theory geometry and its branches, combination, design
of statistical experiments, coding theory and cryptography and construction of balanced incomplete block
design through Hesitant Fuzzy Set.

2. W - Intuitionistic reluctant Fuzzy auxiliary nearing - Basic Concepts

2.1 Definition: Let X be a non-nullity set and 2 be a non-nullity set. A 22 - Intuitionistic reluctant Fuzzy

- . “‘cr(
auxiliary nearrlng of X is a function h hxx 2- Int[0,1]

7.0(x)

o - T - . 7,901
2.2 Definition: The sum of two &2 - intuitionistic reluctant Fuzzy auxiliary nearring ho™" and By of aset
X is defined by

[ 0,2 R @.9)], [R5 0.2 .2
['}'liix)L (p,z)ﬁﬁi"w (p,z)], [E:;K)L(p,z)ﬁ:é'(w (p,z)]

a(x)

forallpin Xand zin .

7 0(x) 7.0(x)
2.3 Definition: The disjunction of two R -reluctant Fuzzy auxiliary nearringss a and s of a set X is
g(,()( . [;‘la(K)L (p Z) Ra(K)U (P Z)] [EQ[K)L (xlq)jl:gc)u (}7,2)]
enA Pz X a(x) ®) ¥ ~ a(x)
defined by [h @2k (p,z)] [ha( “(p2)h, 'U(P,Z)]

Q.

forall pin X and z in

7.0(x)
2.4 Definition: Get (T, +, *) be a nearring . A R - reluctant Fuzzy subsample h: . of T is said to be a

meantime assessment 42 —Intuitionistic Reluctant Fuzzy Auxiliary Nearring of T if it satisfies the latter terms.
(k) : >a(x)L To(U To(x)L (WU

i) Fe (0.2 = p min {5 0,25 0.2)]. [R5 (0,950 (@.2)]}

. ;‘la(x) - >i'la(r<)

(i) ha (—P.2) = hy " (p2)

iiiy o (pa.2) = p min ([R5 0,255 .2, [R5 (0,205 (0.2}
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2.5 Definition: Get ;i;’("()-h *) be a nearring. A meantime assessment L —Intuitionistic Reluctant Fuzzy
&) V-

Auxiliary Nearring of T is saicLto hn ~n mnanntima aecncement Intuitionistic Reluctant Fuzzy
h2™(pq.2) = R (qp.2) Q

Normal Auxiliary Nearring of T if ,forallpandginTand zin

. 790 790k . e -
2.6 Definition: Get 2~ and 2.~ be a meantime assessment R — Intuitionistic Reluctant Fuzzy Auxiliary

. . 7 0(x) Fo(x) .
Nearring of sets | and J respectively. The product of he™ and hn " is defined

[ @255 02|, [ 0,285 @.9)]

Ea(x) o S s ~
[B7% 0,2550 (0.2)], [ ) R (0] |

oxa L(P,@),2] = pmin
by

. 7 o(x) . e - L
2.7 Definition: Get h: “ be a meantime assessment 2 — Intuitionistic Reluctant Fuzzy Auxiliary Nearring in a

set Z , the strongest meantime assessment 42 — Intuitionistic Reluctant Fuzzy Auxiliary Nearring relation on Z ,

7o(k) . o0
that is an meantime assessment %2 —Intuitionistic Reluctant Fuzzy Auxiliary Nearring relation on he™ is hy

T o(x) — p T o(x)L To(x)U T o)L T o(x)U
givenby v ((2.)2) = pmin {[h.ue ®2)h,q (p'z)] * [hve (9.2)h, (q’z)]} forallpand qinZand z

in Q.

‘ ' T o(x)
2.8 Definition: Consider (T, +, - ) and (T +, *) are two nearrings. Let g : T— T be any function and "a

4 S . " 7 o(x) .
be a meantime assessment 42 — Intuitionistic Reluctant Fuzzy Auxiliary Nearring.in T, hy ™ be a meantime
assessment 2 — Intuitionistic Reluctant Fuzzy Auxiliary Nearring in 9(T) = T, defined by

EU(K)(qrz) = Sup ;'IO’(K)(p’Z) ' 7 olx) T olx)
% peg=t(a) forallpinTandqin T and zin Q. Then % is called a pre-effigy of %v

-1 [ 70(x)
underneath g and is noted as ¢ (hv )

3. Properties of Meantime Assessment R — Intuitionistic Reluctant Fuzzy Auxiliary Nearring

In this section the properties of meantime assessment 4 —intuitionistic reluctant Fuzzy auxiliary nearring are
discussed . The following properties of normality are studied to lay the theoretical frame work for further

studies in this area.

. ; ) 7.o(x) To(x) .
3.1 Theorem: Consider (T, +, *) is a nearring. If ha " and R4 are two meantime assessment 2 —

~

a(x)

intuitionistic reluctant Fuzzy normal auxiliary nearring T, then their intersection Rana is a meantime

assessment 2 —intuitionistic reluctant Fuzzy normal auxiliary nearring of T.
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Proof: Letpandq inTand z in &
7 o(x) 7 a(x)
Let ko ={< @2k, (2,2 >/pinTandzin Q}

7 o(x) 7.o(x)
and by ={< @@k " (22 >/ pinTandzin 2 }

be a meantime assessment &2 —intuitionistic reluctant Fuzzy normal auxiliary nearring of a nearring T. Let

~

alx)
hnm\ and

K={< @28 @2 >/ pinTandzin K}

Fo(x)L T o(x)U Fo(x)L ~o(k)U
590 2 < o mim [528 @.2 557 0.9)], [A" 0,258 .2)]
K 2L

Where [5209 0.9.0557 (0.9)], [R5 020 (02)]

Then clearly K is a meantime assessment 42 —intuitionistic reluctant Fuzzy auxiliary nearring of a nearring T,

. 7,906 7,90¢) . . . - .
sSince hr—) and h/\ are two meantime assessment &2 —intuitionistic reluctant Fuzzy auxnlary nearring ofa

nearring T and EZ(K)(Z’:Z) = pmin {E:(K)(P;Z) , fli(K] (p,2)} = pmin {E:(K)(QP,Z) ’ ﬁi(‘c)(qp,z)}

=k (qp.2)

Forallp andqinTand zin 43 .
T.o(x) _ 7o(x) . .
Therefore Mz (@.2) = hy, (ap.2) for all pand ginTandzin 4.

To(x) | . . e - . .
Hence hnm\ is a meantime assessment 42 —intuitionistic reluctant Fuzzy normal auxnlary nearring ofa nearring
T.

3.2 Theorem:

Let (T, +, -) be a nearring. The disjunction of a collection of meantime assessment 2 —intuitionistic reluctant

Fuzzy normal auxiliary nearring of T is a meantime assessment &2 —intuitionistic reluctant Fuzzy normal

auxiliary nearring of T.

Proof: Let be a collection of meantime assessment &2 —intuitionistic reluctant Fuzzy normal auxiliary nearring

of anearing Tand letpand qinTand zin &2 clearly disjunction of a collection of meantime assessment 43—
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intuitionistic reluctant Fuzzy normal auxiliary nearring of the nearring T is a meantime assessment 43—

7 o(x) . 3000 7 o(x)
intuitionistic reluctant Fuzzy auxiliary nearring T and he* (pq,2) = infh " (pq.2) = 3™ (ap.2) for all p and

ginTandzin K.

7 a(x) _ 7000 . . L .
Therefore 7a (x¥.@) = hy™ (yx,9) for all pandqinTandzin &2 . Hence the disjunction of a collection of
meantime assessment <2 —intuitionistic reluctant Fuzzy normal auxiliary nearring of a nearring T is a

meantime assessment <2 —intuitionistic reluctant Fuzzy normal auxiliary nearring of a nearring T.

3.3 Theorem:

o(x)

7 7.0(x) . . e - . .
Get 7o "and . be a meantime assessment R —intuitionistic reluctant Fuzzy normal auxiliary nearring of
: : o) 5alo : T
the nearrings are accordingly land J . If % and x  are meantime assessment 42 —intuitionistic reluctant

- . 3o06) . o
Fuzzy normal auxiliary nearring then hova is a meantime assessment R —intuitionistic reluctant Fuzzy normal

auxiliary nearring | and J.

};a(x) ;la(x) ; . N -
Proof:Let ?a and x  be a meantime assessment 42 —intuitionistic reluctant Fuzzy normal auxiliary

. . . FRALI . Y S
nearring of the nearrings are accordingly I and J . Clearly #a.a is a meantime assessment 2 —intuitionistic

reluctant Fuzzy normal auxiliary nearring 1 x J.
Let P1iand P2 bein |, 91and 4z be in J.
Then (P q1) and (P2, q2) areinl xJandzin K .

7 a(x) Ta(k)
Now h::\ [(PL%)(pz;CIz);Z] = h:(:,\ [(P1JP2,Q1JQ2),Z]

(5000 00
= pmin (R (p1,02,2, i, (a1,42.2)}

£ min {Eg(x) (pg,p1,z), ;lg(‘d(‘h;‘h,z)}

7 a(x)
= hg:\ [(pzpqufh),ZJ

= 77(p2,q2) (1.1),2]

alx)

Sy ~
Therefore Paun L(P1a1) (®2,92),2] = k[ [(92,92) (P1,91),2] (91,61) and (P2.42) are in
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IxJandzin & .

~

a(x) . . s - .
Hence %a. is a meantime assessment R —intuitionistic reluctant Fuzzy normal auxiliary nearring of I x J.

To(x) . . e .. - .
3.4 Theorem: Get %s ~ be a meantime assessment 2 —intuitionistic reluctant Fuzzy auxiliary nearring subset
. . 700 . e -
inanearring T and hy™ be the strongest meantime assessment 42 —intuitionistic reluctant Fuzzy auxiliary
. . 3o(k) . e -
nearring relation on T. Then #a  is a meantime assessment 2 —intuitionistic reluctant Fuzzy normal auxiliary

. . o 3o . S .
nearring of T if and only if h,™ is a meantime assessment R —intuitionistic reluctant Fuzzy normal auxiliary

nearring of T X T.

Proof:

3o(k) . C - .
Suppose that he™ is a meantime assessment 2 —intuitionistic reluctant Fuzzy normal auxiliary nearring of T.

i d Tolx) | i
Then forany » = (P, »2)and ¢ = (q1.92) arein T X T and z in R clearly v is a meantime assessment

A —intuitionistic reluctant Fuzzy normal auxiliary nearring of nearring T. We have

hcr()

h2" (pq,2) = [(P1 2) (@1,92),2]

_ o)
= hy [(P191.P292).2]

= pmin { [EZQK)L(IH q1,2), ﬁ:(;w(p1 Q1:Z)]:[;‘:éxn (p191,2), ha(K)U(Pﬂi:Z)]J
[ U(K]L(PzQ2;2)J~1:;KF)U(P2Q2;Z)] [h:(xu (p2q2,2), hd(K)U(PzQz:Z)]}
= p min { [h ol )L(Pﬂh:z) hO(K)L(PMpZ)]:[;1:(9‘(')”(1’1‘11:2):;1:;@[](P1Q1:Z)]
[h O(K)L(PZ%JZ) h (Pz‘h;z)] [h o )U(Pz‘h;Z),;l:éK)U(quz,Z)]}
= p min { [ﬁzgm(pl q1,2) ;L:[QK]L(Pz%,Z)Jl:éK)L (P1CI1,Z)JL:;K)L (p292,2)].
[h O(KJU(P1Q1:Z) ho K)U(quZ;Z) ha(K)U(PNpZ) flO(K)U(Pz%;Z)]}
2 p min {inflh70" (91q1,2) , hlg" (2191, D] suplh’y’ 22,2 K0 (242,21

o 7 o(x) 7.o(x) 7 o(x)
= pmin {i° (9101,2), B (191, 2 170" (0202, 2D 1S (9242,2)}
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_ 7o(x)
- hv [(@1P1.9202) 2]

~

= k7™ [(qua2) (up2) 2]

= 1™ (qp2)

~

o

(x) _ Jo(x) . .
Therefore 7y (P@.2) = h, " (ap.2)  for all pandqinTXTandzin K .

. LI . S - .
This proves that h, ™ is a meantime assessment R —intuitionistic reluctant Fuzzy normal auxiliary nearring of

TXT,

T.o0e) . L .
Conversely assume that % is a meantime assessment R —intuitionistic reluctant Fuzzy normal auxiliary

. _ 7o) .
nearring of T X T, then for any » = (1. P2) and @ = (q1.g2) arein T X T, we know that 7 is a meantime

assessment &2 —intuitionistic reluctant Fuzzy normal auxiliary nearring of T, then
ﬂg(") (P1€I1,Z) = pmin { [71:(K) (P1Q1;Z) ’ ;lg(x)(quz,Z)]}
_ 7o)
- hv - [(P191P292) 2]
_ 7o)
=hy " [(102)(q1,92),2]
_ jolx)
=hy " (pq,2)
_ 7000
= h;, " (qp.2)
_ jole)
=hy " [(@1,92) (P1p2).2]
_ jole)
=hy " [(@1P1,92p2) 7]
= pmin {E:(KJ (q1p1,2), 71:('()(‘121’212)}

= 2" (q1p1,2)

If P2 =0,92 =0  we get
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T o(x) _ 7o(x) . .
hy  (P191,2) = hy " (q1P1,2) forall prandq: inT andzin Q |

Tolk) | B B L. . B
Therefore %s  is a meantime assessment R —intuitionistic reluctant Fuzzy normal auxiliary nearring of T.

3.5 Theorem:

Consider (T, +,-)and (T +.") be any two nearrings .The meantime assessment 42 —intuitionistic reluctant
Fuzzy normal auxiliary nearring of T underneath the homomorphic paradigm is a meantime assessment 2 —

intuitionistic reluctant Fuzzy normal auxiliary nearring of g(T) = T

Proof:

Let (T,+ -)and (T4, ") be any two nearrings and g:T = T be a homomorphism, then

3 : 3z a(k) .
glp+q) =g +g(q)and g(pq) =g@)g(qlforallpandqin T. Let ke be a meantime assessment
. . - : : > o(k) :
Q —intuitionistic reluctant Fuzzy normal auxiliary nearring of a nearring Tand hv  be the homomorphic

_ ~ o(k) ) = a(k) . L
paradigm of e underneath g. It is to be proved that Av  is a meantime assessment { —intuitionistic

reluctant Fuzzy normal auxiliary nearring of a nearring 9(T) = T Now, for g(») and 9(a)in T, and zin Q

7 o(k) | . N - . .
, clearly hv is @ meantime assessment 2 —intuitionistic reluctant Fuzzy auxiliary nearring of the nearring

~ o(k)

T ,since he  isameantime assessment Q —intuitionistic reluctant Fuzzy auxiliary nearring of a nearring

~ o(k) ~ o(k)
T.Now, kv Lg@)g(a).zl = by [9(pa).z] as g is a homomorphism.

~ a(k)
=hy [paqz

~ alk)

hg [qp.2]

71;/0( k)lg(qp),ZJ

1A

~ o(k)
=hy  lg(@)g(p).2, as g is a homomorphism.
It point to,

R lo@)9(@).2) = i [9() 9 (#).2) for all g(p) and f(g) in T and zin S .
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7 olk) . : T - :
Hence hv  is a meantime assessment L —intuitionistic reluctant Fuzzy normal auxiliary nearring of the

nearring .

3.6 Theorem:

Let (T, + -)and (T +. ") be any two nearrings. The i meantime assessment 4 —intuitionistic reluctant Fuzzy

normal auxiliary nearring of g(T) = T under homomorphic pre-effigy is a meantime assessment L —

intuitionistic reluctant Fuzzy auxiliary nearring of T.

Proof:

Let (T,+ -)and (T4, ") be any two nearrings and g:T = T bea homomorphism, then

~ o(k)
glp+q) =g +g(q)and 9(pq) =g(@)g(qlforallpandqinT. Let by bea

. . N - e . . ] 7 olk)
meantime assessment L —intuitionistic reluctant Fuzzy normal auxiliary nearring of a nearring T and e

: _ ~ o(k) i > o(k) .
be a homomorphic pre-effigy of hv ~ underneath g. It is to be proved that ho " is a meantime assessment

2 —intuitionistic reluctant Fuzzy auxiliary nearring of the nearring T. Letp and qin Tand zin ..

3 olk) ! o .. - .
Then clearly 2e  is a meantime assessment L —intuitionistic reluctant Fuzzy auxiliary nearring of the

. . 3 o(k) . .. T .. .
nearring T, since hv ~  is a meantime assessment Q —intuitionistic reluctant Fuzzy auxiliary nearring of a

nearring T . Now

he “Ipg.2l = b lf (pg), 2.

a(k)

~ a(k] ~
Since he  (p.2) = hy g(p).z]

S o0k
=hy  lg(p)g(a)zl, as g is a homomorphism

~ g(k)
= hg [gp.z].

a(k)

Since Fio” " (2,2) = k" lg(®),2]

) )
Which implies that ke [pa.zl = he  “[gp.z]l forallpandqin Tand zin Q.
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5 olk) | . . .. .- .
Hence he is a meantime assessment 42 —intuitionistic reluctant Fuzzy normal auxiliary nearring of T.

3.7 Theorem: Consider (T, +,-) and (T’ +. ) are two nearrings. The meantime assessment Q2 —

intuitionistic reluctant Fuzzy normal auxiliary nearring of T underneath the anti-hnomomorphic paradigm is a

meantime assessment & —intuitionistic reluctant Fuzzy normal auxiliary nearring of g(7) = /&

Proof:

Let (T.+ -)and (T +.") be any two nearrings and 9:T = T be an anti-homomorphism. Then

glp+q) =g(p)and 9(pq) =g(q)g(p)forall pand qin T. Let Re™™ be a meantime assessment 2 —
intuitionistic reluctant Fuzzy normal auxiliary nearring of T and ﬁva(k) be an anti-homomorphic paradigm of
Eaa(k) under f. It is to be proved that Bva(k) is @ meantime assessment & —intuitionistic reluctant Fuzzy normal
auxiliary nearring of g(T) = 7% Now, for g(p) and g(q) in T and z in 4 clearly ﬁva(k) is a meantime
assessment 2 —intuitionistic reluctant Fuzzy auxiliary nearring T , since Eea(k) Is a meantime assessment

L —intuitionistic reluctant Fuzzy auxiliary nearring of T.

a(k)

hy  lg()g(q).z) = Eva(k)[

g(ap).zl, as g is an anti-homomorphism

~ oglk)
<hy '[g(pq)z|

~ ol(k)

=hy  [9(q@)g(p).Z] as g is an anti-homomorphism it gives that

R “lo@)g(a),2 = k" ¥ T9(@)g (®),2 for all g(p) and g(g) in T and zin X,

~ olk) . . . .. - . '
Hence hv is a meantime assessment & —intuitionistic reluctant Fuzzy normal auxmary nearring of T.

4. Conclusion

This paper concludes that, the concept of meantime assessment &2 —intuitionistic reluctant Fuzzy auxiliary
nearing is developed with the basic concepts and theorems.
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