N

N

Operators on Single-Valued Neutrosophic Oversets,
Neutrosophic Undersets, and Neutrosophic Offsets

Florentin Smarandache

» To cite this version:

Florentin Smarandache. Operators on Single-Valued Neutrosophic Oversets, Neutrosophic Undersets,
and Neutrosophic Offsets. Journal of Mathematics and Informatics, 2016. hal-01340833

HAL Id: hal-01340833
https://hal.science/hal-01340833
Submitted on 10 Jul 2016

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.science/hal-01340833
https://hal.archives-ouvertes.fr

Journal of Mathematics and | nformatics
Vol. 5, 2016, 63-67 Journal of

ISSN: 2349-0632 (P), 2349-0640 (online) Mathematics and
Published 29 June 2016 Informatics

www.researchmathsci.org

Operatorson Single-Valued Neutr osophic Over sets,
Neutrosophic Under sets, and Neutr osophic Offsets

Florentin Smarandache

University of New Mexico
Mathematics & Science Department
705 Gurley Ave., Gallup, NM 87301, USA
Email: smarand@unm.edu

Received 25 June 2016; accepted 30 June 2016

Abstract. We have definedNeutrosophic Over-/Under-/Off-Set and Lodir the first
time in 1995 and published in 2007. During 1995@0% presented them to various
national and international conferences and seminBingse new notions are totally
different from other sets/logics/probabilities.

We extended the neutrosophic set respectiveedatrosophic Oversdivhen some
neutrosophic component is > 1}, tdeutrosophic Underseiwhen some neutrosophic
component is < 0}, and tdeutrosophic Offsdiwvhen some neutrosophic components are
off the interval [0, 1], i.e. some neutrosophic gamment > 1 and other neutrosophic
component < 0}.

This is no surprise since our real-world has numerexamples and applications of
over-/under-/off-neutrosophic components.

Keywords. neutrosophic overset, neutrosophic underset, rsajioc offset,
neutrosophic over logic, neutrosophic under logeytrosophic off logic, neutrosophic
over probability, neutrosophic under probabilitygutrosophic off probability, over
membership (membership degree > 1), under memipe(siembership degree < 0),
offmembership (membership degree off the inter@all]).
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1. Introduction

In the classical set and logic theories, in thefuset and logic, and in intuitionistic fuzzy
set and logic, the degree of membership and degfraen-membership have to belong
to, or be included in, the interval [0, 1]. Similgrin the classical probability and in
imprecise probability the probability of an everdshto belong to, or respectively be
included in, the interval [0, 1].

Yet, we have observed and presented to many coieseand seminars around
the globe {see [12]-[33]} and published {see [1]}{&hat in our real world there are
many cases when the degree of membership is grdaar 1. The set, which has
elements whose membership is over 1,we call@ddrset
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Even worst, we observed elements whose memberstiiprespect to a set is
under 0, and we calledlitnderset

In general, a set that has elements whose mempeésshbove 1 and elements
whose membership is below 0, we calledOiffset (i.e. there are elements whose
memberships are off (over and under) the inte@al]).

2. Example of overmember shipand under member ship
In a given company a full-time employer works 4Qisoper week. Let's consider the
last week period.

Helen worked part-time, only 30 hours, and the othi& hours she was absent
without payment; hence, her membership degree 0/d9 3 0.75 < 1.

John worked full-time, 40 hours, so he had the nestbp degree 40/40 = 1, with
respect to this company.

But George worked overtime 5 hours, so his memlyeddgree was (40+5)/40 =
45/40 = 1.125 > 1. Thus, we need to make distindtietween employees who work
overtime, and those who work full-time or part-tiridnat’'s why we need to associate
a degree of membership strictly greater than hewtertime workers.

Now, another employee, Jane, was absent withoufgrathe whole week, so her
degree of membership was 0/40 = 0.

Yet, Richard, who was also hired as a full-timet, oy didn't come to work last
week at all (0 worked hours), but he produced, diicentally starting a devastating
fire, much damage to the company, which was estichat a value half of his salary
(i.,e. as he would have gotten for working 20 hotlrat week). Therefore, his
membership degree has to be less that Jane’s (damwe produced no damage).
Whence, Richard’s degree of membership, with ragpethis company, was - 20/40 =
-0.50<0.

Consequently, we need to make distinction betwempleyees who produce
damage, and those who produce profit, or produdtheredamage no profit to the
company.

Therefore, the membership degrees > 1 and < Ceaterr our world, so we have to
take them into consideration.

Then, similarly, the Neutrosophic Logic/Measurebidaility/Statistics etc. were
extended to respectiveNeutrosophic Over-/Unde-r/Off-Logic, -Measure, -Pability, -
Statisticsetc. (Smarandache, 2007).

3. Definition of single-valued neutr osophic over set

Let U be a universe of discourse and the neutrosaet A L1U.

Let T(x), I(x), F(xX) be the functions that descrilive degrees of membership,
indeterminate-membership, and nonmembership regphgtof a generic element& U,
with respect to the neutrosophic set As:

T(x), I(x), F(x) : U>[0,Q]
where 0 <1 €, andQ is called overlimit.

A Single-Valued Neutrosophic Oversetié defined as:
AL ={(x, <T(x), I(x), F(x)>), xe U},
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such that there exists at least one element jrthAt has at least one neutrosophic
component that is > 1, and no element has neuthisopmponents that are < 0.

Forexample: A; ={(xy, <1.3, 0.5, 0.1>), (x<0.2, 1.1, 0.2>)}, since T(x=1.3 > 1,
I(xz) = 1.1 > 0, and no neutrosophic component is < 0.

Also O, ={(a, <0.3, -0.1, 1.1>)}, since I(a) =- 0.1 add F(a) = 1.1 > 1.

4. Definition of single-valued neutr osophic under set

Let U be a universe of discourse and the neutrosae A L1U.

Let T(x), I(x), F(xX) be the functions that descrilire degrees of membership,
indeterminate-membership, and nonmembership ragpbgtof a generic element& U,
with respect to the neutrosophic set Az:

T(x), I(x), F(x) : U>[W¥,]]

whereW <0 < 1, andW is called underlimit.

A Single-Valued NeutrosophicUnderseig\defined as:

Az = {(x, <T(x), I(x), F(x)>), xe U},

such that there exists at least one element jrthat has at least one neutrosophic
component that is < 0, and no element has neuthisopmponents that are > 1.
Forexample: A, ={(x4, <-0.4, 0.5, 0.3>), £x<0.2, 0.5, -0.2>)}, since T(x=-0.4 <0,
F(x2) = -0.2 < 0, and no neutrosophic component is > 1.

5. Definition of single-valued neutr osophic offset

Let U be a universe of discourse and the neutroset A; L1U.

Let T(x), I(x), F(xX) be the functions that descrilibe degrees of membership,
indeterminate-membership, and nonmembership ragpbgtof a generic element& U,
with respect to the set As:

T(x), I(x), F(x) : U>[W, Q]

where’ <0 <1 <Q, andW¥ is called underlimit, whileQ is called overlimit.

A Single-Valued Neutrosophic Offsefi& defined as:

Az ={(x, <T(X), I(x), F(x)>), xe U},

such that there exist some elements jrthat have at least one neutrosophic component
that is > 1, and at least another neutrosophic oot that is < 0.

Forexamples: As = {(x1, <1.2, 0.4, 0.1>), (x<0.2, 0.3, -0.7>)}, since T(x=1.2> 1

and F(x) =-0.7 < 0.

Also, Bs ={(a, <0.3, -0.1, 1.1>)}, since I(a) = - 0.1 <afid F(a) = 1.1 > 1.

6. Neutrosophic overset / underset / offset operators

Let U be a universe of discourse and A = {(Xa610), Ia(X), Fa(x)>), x€ U} and

and B = {(x, <T&(X), Iz(X), Fs(X)>), x € U} be two single-valued neutrosophic oversets /
undersets / offsets.

Ta(X), 1a(X), Fa(x), Ta(x), Is(x), Fs(x): U>[W¥, Q]
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whereW <0 <1<Q, andW is called underlimit, whileQ is called overlimit.

We take the inequality sign instead of < on both extremes above, in ordeotogrise
all three cases: overset {whid¢h= 0, and 1 €}, underset {whet! < 0, and 1 €2},
and offset{whe?! < 0, and 1 € }.

Neutrosophic Overset / Underset / Offset Union.
Then AUB = {(x, <max{Ta(x), Te(X)}, min{l a(x), ls(X)},min{F o(x), Fs(X)}>), x€ U}

Neutrosophic Overset / Under set / Offset | nter section.
Then ANB = {(X, <min{T o(X), Te(X)}, max{l a(X), le(X)},max{Fa(x), R(X)}>), xe U}

Neutrosophic Overset / Under set / Offset Complement.
The complement of the neutrosophic set A is
C(A) = {(x, <Fa(x), W+ Q - Ia(X), Ta(x)>), x € U}

7. Conclusion

The membershipdegrees over 1 (overmembership)elowbO (under membership) are
part of our real world, so they deserve more stndhe future. The neutrosophic overset
/ underset / off set together with neutrosophicrimgic / underlogic / off logic and
especially neutrosophic over probability / undeohability / and off probability have
many applications in technology, social scienc@nemics and so on that the readers
may be interested in exploring.
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