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Preface

The first part of this book is an introduction to
the activities of the National Symposium, as well as a
presentation of Neutrosophic Scientific International
Association (NSIA), based in New Mexico, USA, also
explaining the role and scope of NSIA - Iraqi branch.
The NSIA Iraqi branch presents a suggestion for the
international instructions in attempting to organize
NSIA's work.

In the second chapter, the pivots of the
Symposium are presented, including a history of
neutrosophic theory and its applications, the most
important books and papers in the advancement of
neutrosophics, a biographical note of Prof. Florentin
Smarandache in Arabic language, and, at the end of
the chapter, a relevant paper, entitled "The Concept
of Neutrosophic Less Than or Equal: a New Insight in
Unconstrained Geometric Programming”, published
by the authors of this book in "Critical Review”,
Volume XII, 2016 (Creighton University, Center for
Mathematics of Uncertainty).
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In the third chapter, we add the posters
announcing the Symposium, posted around the
University of Mosul Campus. We present the invitation
letter sent to mathematicians. In addition, some pictures
are included, e.g. a picture of honorary shield that was
awarded to the president of Telafer University, Prof.
Abbas Y. Al-Bayati. Finally, a painting representing Dr.
Florentin Smarandache, by an Iraqi painter, Khalid I.
Al-Herran.

Florentin Smarandache
Huda E. Khalid
Ahmed K. Essa
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Chapter One

Introduction
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Introduction

This book presents the Proceedings of the First
Iraqi National Symposium sponsored by the
Neutrosophic Science International Association (NSIA)
Iraqi Branch, held under the title "Neutrosophic Logic:
the Revolutionary Logic in Science and Philosophy".

The Symposium, the first of its kind in all Iraqi
universities, was held on March 15, 2018, at Mosul
University, College of Computer Science and
Mathematics, and it was organized by the represen-
tatives of NSIA:

I- Prof. Dr. Florentin Smarandache, the president of
NSIA, University of New Mexico, USA.

2- Assist. Prof. Dr. Huda E. Khalid, the head of NSIA
Iraqgi Branch, head of Mathematical Department,
College of Basic Education, Telafer University.

3- Eng. Ahmed K. Essa, the administrative of NSIA
Iraqi Branch.

The program of the Symposium began at 10 am and
continued for three hours. It was announced a week

19
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before through posters around the University of Mosul
Campus, also through invitations sent to mathem-
aticlans. More than 100 academics attended the
Symposium.

Guests reception started at 9 am.

The Symposium began with recitation verses from the
Holy Quran, followed by a speech of Dr. Mahdi Ali
Abdullah, the administrative assistant of the Faculty of
Basic Education, Telafer University, followed by a
moment of silence for appreciation of martyrs souls, and
the reading of Al-Fatihah on their pure souls.

Prof. Dr. Khalil K. Aboo Al-Hayali administrated the
four pivots of the symposium, as follows:

The First Pivot

A video presentation of the founder of Neutrosophic
Logic, Prof. Florentin Smarandache, New Mexico
University, USA, especially created for the Iraqi
symposium.

The Second Pivot

A brief history of Neutrosophic Logic and a comparison
with other mathematical logics.

20
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Lecturer: Eng. Ahmed K. Essa Al-Jubouri, Telafer
University Presidency, representative of Neutrosophic
Association in Iraq.

A short break followed after the second pivot, and
certificates were awarded to some important
mathematicians, distributed by the director of the NSIA
Iraqi Branch, Eng. Ahmed K. Essa, and the Scientific
Assistant of the President of Telafer University, assist.
prof. Salah I. Saleh. All guests were invited to attend the
hospitality prepared by the organizers of the
symposium.

After this break, we continued with the remaining two
pivots. It was important to inform the audience about
the scientific notions on which the Neutrosophic Logic
is based. Therefore, the following scientific materials
were presented:

The Third Pivot

The algebraic structures of the Neutrosophic Logic,
especially of the indeterminacy component (I), which is
the specific difference of this logic (discussion with
applied examples)

21
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Lecturer: Assoc. Prof. Dr. Huda E. Khalid Al-Jumaily,
Telafer University, College of Basic Education, and
representative of Neutrosophic Association in Iraq.

The Fourth Pivot

Books in Neutrosophic logic (as example: Neutrosophic
pre-Calculus and Neutrosophic Calculus)

An important paper was also discussed, dealing with the
innovative idea in Neutrosophic geometric program-
ming of the neutrosophically less than or equal to
unconstrained geometric programming. This paper was
published in “Critical Review”, Volume XII, 2016
(Creighton University, Center for Mathematics of
Uncertainty).

Lecturer: Assoc. Prof. Dr. Huda E. Khalid Al-Jumaily.

It followed a presentation of the Neutrosophic Science
International Association (NSIA):

1- NSIA was established in 1995 by Prof. Dr.
Florentin Smarandache.

2- NSIA, represented by its President (i.e. Dr.
Florentin Smarandache), is keen to keep in touch
almost daily with all members around the world
to achieve academic duties e.g. publishing papers,

22
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books authorship, revising books and papers, as
well as responding to the invitations from
international universities to hold seminars and
conferences on the theory of neutrosophics.
NSIA is always ready to supervise higher study
students in all fields of mathematics, computer
science, engineering, physics, etc. related to the
subject of Neutrosophic Theory.

NSIA Iraqi branch was established in January
2017 after the formal acceptance sent by Dr.
Florentin Smarandache, University of New
Mexico, USA, to both madam Huda and her
husband Sir Ahmed, University of Telafer, Iraq.
The headquarter of NSIA is sending copies of
published and translated books to their members
around the world either by e-mail or by post (i.e.
sending hardcover books). Dr. Florentin
Smarandache bears the costs of printing and
sending these books.

23
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The Activities of NSIA - Iraqi Branch:

1- The NSIA - Iraqi branch carried out its tasks before
announcing its official establishment since 2015.

2- The most important mission carried out was
publishing papers and revising books.

3- Organizing competitions to award prizes for the best
scientific articles published in the journal of
“Neutrosophic Sets and Systems”.

4- Translation of Neutrosophic Logic books from
English to Arabic language and their distribution in the
academic circles in Iragq.

5- The NSIA - Iraqi branch helped to promote the
“Neutrosophic Sets and Systems” (NSS) international
journal; we have registered NSS in eleven search
engines, as below:

a- ResearchBib,

b- SIS (Scientific Indexing Services),
c- EZB (Electronic Journals Library),
d- CiteFactor,

e- Jour Informatics,

f- ASI (Advanced Sciences Index),

24
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g- DBLP Computer Science Bibliography
(Universitét TPrier) ,

h- Emerging Sources Citation Index - Web of
Science (CIAYINarivate Analytics) ,

1- Genamics JournalSeek ,

j- Cabell’s Computer Science directory For
getting IMPACT Factor,

k- Cosmos Impact Factor.

6- Launching a website containing the most important
activities of the branch,
http://neutrosophicassociation.org/

7- Issuing over 70 official letters containing the below
activities:

1- Sending formal speeches to academic bodies.

2- Awarding certifications and prizes.

3- Preparing of Neutrosophic books under the
direction of prof. Florentin Smarandache.

4- Distributing descriptive bulletins of the
neutrosophic logic.

5- Making official logos and stamps for NSIA
after taking permission from the president of
NSIA (i.e. Prof. Florentin Smarandache).

25
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Finally, an Iraqi branch of NSIA suggested the
following Internal Instructions in attempting to organize
NSIA's work:

26
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Internal Instructions for

Neutrosophic Science International
Association (NSIA)

Mission
The NSIA was established in 1995 by the founder of
Neutrosophic theory, Prof. Florentin Smarandache, with
its headquarter at the University of New Mexico, U.S.A.
The Association is an academic scientific non-gover-
nmental organization. The Association does adhere to
the paradoxist school of thought and theory. The
Association’s primary aim 1is to promote science
[especially neutrosophic theories and their applications].
The association holds no economic interests. For the
betterment of science, NSIA identifies and supports
eminent neutrosophic's researchers.

The NSIA Activities and Cooperations

« NSIA has been set up to offer support and
encouragement in the quest for spreading the
neutrosophic logic, neutrosophic set, neutrosophic
probability, neutrosophic statistics, and related topics,
to catalyze neutrosophic research in engineering

27
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applications, especially for software and information
fusion, but also for medicine, military, airspace,
cybernetics, physics etc.

Particular emphasis will be given to supporting
consistent and innovative ideas in neutrosophic
research. An important aim of our Association is to
support and encourage original research which is not
necessarily restricted to ideas, subjects or neutros-
ophic methods currently receiving emphasis.

Since the neutrosophic logic is a new generalization of
fuzzy logic and intuitionistic fuzzy logic, it is not
always possible to recognize the value of new
directions without connecting them to what has been
achieved already in the sciences. The support and
encouragement of such innovative ideas, which are
not at the center of the present development of
existing paradigms, is a rather delicate matter to
contemplate, and carries with it serious respon-
sibilities which may be dealt with only through
experience and solid judgment.

The Association shall seek cooperation with other
associations and organizations sharing the same
objectives and being active in the field of Neutros-
ophic Theories and Applications.

28
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Working Languages
The By-Laws, the Internal Regulations and other rules,
the minutes of the Association’s official meetings as
well as the Newsletter and the website shall use the
following languages:

o English and Arabic for any Arabian branch (Ex. Iraqi
branch, which is the first established branch )

« English and Italian for Italian branch
« English and French for French branch
« English and Indian for Indian branch,

and so on.

NSIA Board (Membership)

The Association shall be composed of:

o The Council

« Eminent Members

« Honorary Members

« National Groups / National Branches

The Council

President: Prof. Dr. Florentin Smarandache, Founder
(Polymath Scientists).

29
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Eminent Members
Researchers that created eminent works to service
Neutrosophic logic by adopting of NSIA [their
scientific works were supported and adopted by NSIA],
As an example:

a- Publishing at least one book in the field of
Neutrosophic Theory.

b- Translating at least one of the basic Neutrosophic
books from English to any other language.

c- Attract other scientific researchers to work in
Neutrosophic Theory.

d- Holding Symposiums (Seminars), and Conferences
under the auspices of NSIA [fully auspices, partially
auspices].

e- NSIA will give a certification to the eminent
member [that proves the membership with putting
his/her name on the website of NSIA as an eminent
member].

f- Enter his/her name and affiliation in the International
Encyclopedia of Neutrosophic Researchers [as eminent
members].
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Honorary Members
1- Publishing at least one paper in the field of
Neutrosophic theory or Neutrosophic applications in a
well-known journal (i.e. having an impact factor and
good reputation like NSS journal, CR journal, or any
other international journal).

2- Submit a request to become a member; a request
template was already approved by NSIA, see the URL
http://neutrosophicassociation.org/ personal request for
honorary membership (1).

3- After Council’s acceptance, a honorary member-
ship certificate will be sent by email.

National Groups / National Branches
In order to develop our network, the Association may
endorse the creation of national groups within the
framework and in the spirit of the by-laws of the
Association. There cannot be more than one national
group endorsed by the Association in each country.

Members of a national group can be academics and
scientists working in Neutrosophic theory and, in
general, representatives of the various sciences
interested in the activities and aims of NSIA. No
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association or group at the national level may use the
name of the NSIA, or claim to be part of its network, if
it has not been endorsed by the NSIA.
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Chapter Two

The Scientific
Activities of the
Symposium

33




Florentin Smarandache, Huda E. Khalid & Eng. Ahmed K. Essa

The first pivot of the symposium

A video presentation of the founder of Neutrosophic
Logic, prof. Florentin Smarandache, New Mexico
University, USA, especially created for the Iraqi
symposium.

Dr. Florentin Smarandache began his speech by
greeting the audience with the salute in Arabic

"Salam Alaikum". He then resumed hadith as below.

This is Professor Florentin Smarandache from the
University of New Mexico, United States, and [ am
the founder of Neutrosophic Set and Logic started
from 1995. I want to address my greetings to the
organizers of the Symposium “Neutrosophic Logic:
the revolutionary logic in science and philosophy”,
conference that will be held at Telafer University,
College of Basic Education, and that will be organized
by Dr. Huda E. Khalid Al-jumaily and the engineer
Ahmed K. Essa Al-jubory. The Symposium is also
sponsored by the president of Telafer University, and
[ thank him very much. Also, I thank all participants
to the conference. This conference will present the
history of Neutrosophic theory and New trends in
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Neutrosophic science and then we invite all
participants to send their papers for our journal
"Neutrosophic Sets and Systems", and for our
collective book of Neutrosophic papers -called
"New Trends in Neutrosophic Theory and

Applications". In addition, we have a special site at
the University of New Mexico, which is dedicated to
the Neutrosophic sets and systems. I just came back
a few days ago from COMSATS Institute Technology
in Abbottabad, Pakistan, and from an international
conference in South Korea at Jeju National
University, where [ presented papers on
neutrosophics, so I hope in the future I will be able to
meet you again. I thank again Prof. Huda E. Khalid &
Eng. Ahmed K. Essa for translating my book called
“Neutrosophic pre-calculus & Neutrosophic calculus”
from English to Arabic language. | have another book
on Neutrosophy translated from English to Arabic by
a professor from Egypt, from Alexandria, Salah
Othman. Neutrosophy is a new branch of philosophy;
it is a generalization of dialectics. The book
translated by professor Othman in Arabic language
makes a connection between neutrosophy and
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Arabic philosophy, where there also divergent
movements and ideas, and we tried to reconciled
them using the Neutrosophic logic. Again "Shukren
wa alaikum Salam".
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Since the world is full of indeterminacy, the neutrosophics found their place into
contemporary research.
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History of Neutrosophic Theory and its Applications

Zadeh introduced the degree of membership/truth (t) in
1965 and defined the fuzzy set.

Atanassov introduced the degree of nonmembership
/falsehood (f) in 1986 and defined the intuitionistic fuzzy set.

Smarandache introduced the degree of indeterminacy
/neutrality (1) as independent component in 1995 (published in
1998) and defined the neutrosophic set on three components
(t, 1, f) = (truth, indeterminacy, falsehood):

http://fs.gallup.unm.edu/FlorentinSmarandache.htm
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Etymology.
The words “neutrosophy” and  “neutrosophic”  were
coined/invented by F. Smarandache in his 1998 book.

Neutrosophy: A branch of philosophy, introduced by F.
Smarandache in 1980, which studies the origin, nature, and scope
of neutralities, as well as their interactions with different
ideational spectra.

Neutrosophy considers a proposition, theory, event, concept, or
entity, "A" in relation to its opposite, "Anti-A" and that which is
not A, "Non-A", and that which is neither "A" nor "Anti-A",
denoted by "Neut-A".

Neutrosophy is the basis of neutrosophic logic, neutrosophic
probability, neutrosophic set, and neutrosophic statistics.

{From: The Free Online Dictionary of Computing, edited by
Denis Howe from England.

Neutrosophy is an extension of the Dialectics. }

Neutrosophic Logic is a general framework for unification of
many existing logics, such as fuzzy logic (especially intuitionistic
fuzzy logic), paraconsistent logic, intuitionistic logic, etc. The
main idea of NL is to characterize each logical statement in a 3D-
Neutrosophic Space, where each dimension of the space
represents respectively the truth (T), the falsehood (F), and the
indeterminacy (I) of the statement under consideration, where T,
I, F are standard or non-standard real subsets of ]°0, 1'[ with not
necessarily any connection between them.

For software engineering proposals the classical unit interval [0,
1] may be used.

41




Florentin Smarandache, Huda E. Khalid & Eng. Ahmed K. Essa

T, I, F are independent components, leaving room for incomplete
information (when their superior sum < 1), paraconsistent and
contradictory information (when the superior sum > 1), or
complete information (sum of components = 1).

For software engineering proposals the classical unit interval [0,
1] is used.

For single valued neutrosophic logic, the sum of the components
is:

0 <t+i1+f < 3 when all three components are independent;

0 < t+i+f < 2 when two components are dependent, while the
third one is independent from them,;

0 <t+i+f < 1 when all three components are dependent.

When three or two of the components T, I, F are independent, one
leaves room for incomplete information (sum < 1), paraconsistent
and contradictory information (sum > 1), or complete information
(sum=1).

If all three components T, I, F are dependent, then similarly one
leaves room for incomplete information (sum < 1), or complete
information (sum = 1).

In general, the sum of two components x and y that vary in the
unitary interval [0, 1] is:

0 <x+y=<2-dx, y), where d°(x, y) is the degree of
dependence between x and y, while
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d°(x, y) is the degree of independence between x and y.

In 2013 Smarandache refined the neutrosophic set to n
components:

(Tl, Tz, cees 11, Iz, . Fl, Fz, ),

see http://fs.gallup.unm.edu/n-ValuedNeutrosophicLogic-

PiP.pdf .

The Most Important Books and Papers in the Advancement
of Neutrosophics

1995-1998 — Smarandache generalizes the dialectics to
neutrosophy; introduces the neutrosophic set/logic/probability/
statistics; introduces the single-valued neutrosophic set (pp. 7-8);
hitp.//fs.gallup.unm.edu/ebook-neutrosophics6.pdf (last edition)

2002 — introduces special types of sets / probabilities / statistics /
logics, such as:

- intuitionistic set, paraconsistent set, faillibilist set,
paradoxist set, pseudo-paradoxist set, tautological set,
nihilist set, dialetheist set, trivialist set;

- intuitionistic probability and statistics, paraconsistent
probability and statistics, faillibilist

probability and statistics, paradoxist probability and statistics,
pseudo-paradoxist  probability and statistics, tautological
probability and statistics, nihilist probability and statistics,
dialetheist probability and statistics, trivialist probability and
statistics;

- paradoxist logic (or paradoxism), pseudo-paradoxist logic
(or pseudo-paradoxism),tautological logic (or tautologism);
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http://fs.gallup.unm.edu/DefinitionsDerivedFromNeutrosophics.pd
f

2003 — introduction of neutrosophic numbers (a+bl, where I =
indeterminacy)

2003 — introduction of I-neutrosophic algebraic structures

2003 — introduction to neutrosophic cognitive maps
http://fs.gallup.unm.edu/NCMs.pdf

2005 - introduction of interval neutrosophic set/logic
http://fs.gallup.unm.edu/INSL.pdf

2006 — introduction of degree of dependence and degree of
independence between the neutrosophic components T, I, F
hitp.//fs.gallup.unm.edu/ebook-neutrosophics6.pdf (p. 92)
http:/fs.gallup.unm.edu/NSS/DegreeOfDependence AndIndepende
nce.pdf

2007 — The Neutrosophic Set was extended [Smarandache, 2007]
to Neutrosophic Overset (when some neutrosophic component is >
1), since he observed that, for example, an employee working
overtime deserves a degree of membership > 1, with respect to an
employee that only works regular full-time and whose degree of
membership = 1;

and to Neutrosophic Underset (when some neutrosophic
component is < 0), since, for example, an employee making more
damage than benefit to his company deserves a degree of
membership < 0, with respect to an employee that produces benefit
to the company and has the degree of membership > 0;and to and
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to Neutrosophic Offset (when some neutrosophic components are
off the interval [0, 1], i.e. some neutrosophic component > 1 and
some neutrosophic component < 0).

Then, similarly, the Neutrosophic Logic/Measure/Probability/
Statistics etc. were extended to respectively Neutrosophic Over-
/Under-/Off- Logic, Measure, Probability, Statistics etc.

http:/fs.gallup.unm.edu/SVNeutrosophicOverset-JMI.pdf

http://fs.gallup.unm.edu/IV-Neutrosophic-Overset-Underset-
Offset.pdf
https://arxiv.org/ftp/arxiv/papers/1607/1607.00234.pdf

2007 — Smarandache introduced the Neutrosophic Tripolar Set
and Neutrosophic Multipolar Set and consequently

— the Neutrosophic Tripolar Graph and Neutrosophic
Multipolar Graph
http://fs.gallup.unm.edu/ebook-neutrosophics6.pdf (p. 93)
http://fs.gallup.unm.edu/IFS-generalized.pdf

2009 — introduction of N-norm and N-conorm
http://fs.gallup.unm.edu/N-normN-conorm.pdf

2013 - development of neutrosophic probability (chance that an
event occurs, indeterminate chance of occurrence, chance that the
event does not occur)
http://fs.gallup.unm.edu/NeutrosophicMeasureIntegralProbability.
pdf

2013 - refinement of components (T}, Ty, ...; I, I, ...; F1, F, ...)
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http://fs.gallup.unm.edu/n-ValuedNeutrosophicLogic-PiP.pdf

2014 — introduction of the law of included multiple middle
(<A>; <neutlA>, <neut2A>, ...; <antiA>)
http://fs.gallup.unm.edu/LawIncludedMultiple-Middle.pdf

2014 - development of neutrosophic statistics (indeterminacy is
introduced into classical statistics with respect to the sample/
population, or with respect to the individuals that only
partially belong to a sample/population)
http://fs.gallup.unm.edu/NeutrosophicStatistics.pdf

2015 - introduction of neutrosophic precalculus and neutrosophic
calculus
http://fs.gallup.unm.edu/NeutrosophicPrecalculusCalculus.pdf

2015 — refined neutrosophic numbers (a+ b;l; + byl, + ... + b,1,),
where I}, I, ..., I, are subindeterminacies of indeterminacy I,

2015 — (t,i,f)-neutrosophic graphs;

2015 - Thesis-Antithesis-Neutrothesis, and Neutrosynthesis,
Neutrosophic Axiomatic System, neutrosophic dynamic systems,
symbolic neutrosophic logic, (t, i, f)-Neutrosophic Structures, I-
Neutrosophic ~ Structures, Refined  Literal  Indeterminacy,
Multiplication Law of Subindeterminacies:
http://fs.gallup.unm.edu/SymbolicNeutrosophicTheory.pdf

2015 — Introduction of the subindeterminacies of the form(l,)" =
k0, for k €{0, 1, 2, ..., n-1}, into the ring of modulo integers Z, -
called  matural  neutrosophic  indeterminacies  (Vasantha
Smarandache)
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http:/fs.gallup.unm.edu/MODNeutrosophicNumbers.pdf

2015 — Introduction of Neutrosophic Crisp Set and Topology
(Salama & Smarandache)

http://fs.gallup.unm.edu/NeutrosophicCrispSetTheory.pdf
2016 - neutrosophic multisets (as generalization of classical sets)

http://fs.gallup.unm.edu/NeutrosophicMultisets.htm

2016 — Introduction of neutrosophic triplet structures and m-
valued refined neutrosophic triplet structures [Smarandache -

Ali]

http://fs.gallup.unm.edu/NeutrosophicTriplets.htm

2016 - neutrosophic duplet structures

http://fs.gallup.unm.edu/NeutrosophicDuplets.htm

2018 - Neutrosophic Psychology (Neutropsyche, Refined
Neutrosophic Memory: conscious, aconscious, unconscious,
Neutropsychic  Personality, Eros / Aoristos / Thanatos,
Neutropsychic Crisp Personality)

http://fs.gallup.unm.edu/NeutropsychicPersonality.pdf

Submit papers on neutrosophic set/logic/probability/statistics to
the international journal “Neutrosophic Sets and Systems”, to the
editor-in-chief: smarand@unm.edu

47



http://fs.gallup.unm.edu/MODNeutrosophicNumbers.pdf
http://fs.gallup.unm.edu/NeutrosophicCrispSetTheory.pdf
http://fs.gallup.unm.edu/NeutrosophicMultisets.htm
http://fs.gallup.unm.edu/NeutrosophicTriplets.htm
http://fs.gallup.unm.edu/NeutrosophicDuplets.htm
http://fs.gallup.unm.edu/NeutropsychicPersonality.pdf
mailto:smarand@unm.edu

Florentin Smarandache, Huda E. Khalid & Eng. Ahmed K. Essa

( see http:/fs.gallup.unm.edu/NSS ).

The authors who have published or presented papers on
neutrosophics and are not included in the FEncyclopedia of
Neutrosophic Researchers (ENR)

(http:/fs.gallup.unm.edu/EncyclopediaNeutrosophicResearchers.
pdf)

are pleased to send their CV, photo, and List of Neutrosophic
Publications to smarand@unm.edu in order to be included into

the second volume of ENR.
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dsal) Truth

<< Falsity

Neutrosophic
Information
ila ghaal) Aol
4 g g 5l

duluzll Vagueness

J&) Ignorance

Uncertainty
Rl

4y »% Imprecision
wasadl Ambiguity

w4l Inconsistent

The uncertainties types include vagueness, imprecision, ambiguity,

and inconsistency

* Vagueness when availableinformation is normally havinga degrees of attribute;

for example: "This man is nearly tall".

¢ Imprecisionwhen information s not a definite value;
for example: "The student performance for a task is between 80-85% ".
*  Ambiguity when available information has more than one meaning or refer to more

than one subject;

for example: "a woman is crying ( she may cry because of sad feeling or because of happiness)".
¢ Inconsistency when obtainable informationis conflicted or contradicted;

for example :" the chance of rainingtomorrow is 80%”, it does not mean that the
chance of not rainingis 20%, since there might be hidden weather factors that is not

aware of,
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by B

mples of indeterminacy
Mol 14 °

Some Examples of Neutrosophic measurement

Let's see some examples of neutrosophic objects and

neutrosophic measures.
a) If a book of 700 sheets (covers included) has 3

muissing sheets, then

v (book)=(97,3,0) (13)
where v 1s the neutrosophic measure of the book

number of pages.
b) If a surface of 5 * 5 square meters has cracks of

0.1 > 0.2 square meters. then y (surface)=(24.98,0.02,0)-
(14), where v 1s the neutrosophic measure of the surface.
c) If a die has two erased faces then
v (die)=(4,2,0). (14)
where v 1s the neutrosophic measure of the die’s
number of correct faces.
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Some Examples of Neutrosophic measurement

d) An approximate number /N can be interpreted as
a neutrosophic measure N=d+i. where (_] is  its
determinate part, and 7 its indeterminate part. Its anti part

1s considered 0.
For example if we don't know exactly a quantity (.

but only that it 1s between let’s say ge [0.8,0.9]. then
g=0.8+i. where 0.8 1s the determinate part of g . and
its indeterminate part j [0,0, 1] e

We get a negative neutrosophic measure if we
approximate a quantity measured in an inverse direction on
the x-axis to an equivalent positive quantity.

For example. if ;- [-6,—4]. then »=—6+i. where -6
i1s the determunate part of r. and je [0,2 1S 1ts

indeterminate part. Its anti part 1s also 0.
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Some Examples of Neutrosophic measurement

e) Let’s measure the truth-value of the proposition

G = “through a point exterior to a line one can draw
only one parallel to the given line™.

The proposition 1s incomplete, since it does not specify
the type of geometrical space it belongs to. In an Euclidean
geometric space the proposition G is true: in a Riemannian
geometric space the proposition G 1s false (since there is
no parallel passing through an exterior point to a given
line): in a Smarandache geometric space (constructed from
mixed spaces, for example from a part of Euclidean
subspace together with another part of Riemannian space)
the proposition G is indeterminate (true and false in the
same time).

vG)=1.11). 15)
) In general. not well determined objects. notions,
ideas, etc. can become subject to the neutrosophic theory.

Introduction

Basic Notes

1- A component | to the zero power is undefined value, (i.e. I° is undefined )
ysince [0 = [HCD =Lyl = %which is impossible case ( avoid to divide
by )

2- The value of | to the negative power is undefined value (i.e. ™™ ,n > 0 s
undefined )
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Introduction

Q1- what are the types of indeterminacy ?
There exist two types of indeterminacy
Literal indeterminacy (1), as example: 2 + 31

Numerical indeterminacy, as example: x(0.6,0.3,0.4) € A meaning that the
indeterminacy membership =0.3 .

Other examples for the indeterminacy component can be seen in functions
¥(0) =70r00f(0lori D=5 filr)=10.2 03] a2 5 eck:

Introduction (Important questions)
Q2- what is the values of [ to the rational power ?

letVi=x+yl
0+1=x*+Qxy +y?)I

x=0 ,y=2%1 Ingeneral 2'§/7= gl

wherek € zt ={1,2,3,..}

let Vi=x+yl
0+1=x+3x2y143xy2 1 +y*
0+1=x%+(3x%y +3xy% +y3)I
x=0,y=1 =» =1

In general #VT = I wherek € 2+ = {1.2.3:4:1
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Introduction (Important questions)

Q3- what is the indeterminacy forms in neutrosophic calculus ?

In classical calculus, the indeterminate forms are
0 o
6 );;0 '001000:00; 100:00 — 00

The form 0 to the power I (i.e. 0" ) is an indeterminate form in
Neutrosophic calculus, it is tempting to argue that an indeterminate form of
type 0' has zero value since "zero to any power is zero". However, this is
fallacious since 0' is not a power of number , but rather a statement about
[imits.

Introduction (Important questions)

Q4- what about the form 1/ ?

The base "one" pushes the form 1’ to one while the power [ pushes the
form 1/ to I, s0 1" is an indeterminate form in neutrosophic calculus .
Really, the form a’ , a € R is always indeterminate form.

Q5- Again what is the value of @', where a € R ?

lety; =2% xER,y, = 2’,itisobviousthat}in.}°2" =00, lim2*=0

X==00
ching) 2% =1, while we cannot determine if 2! = o0 or 0 or 1, therefor we

can said that y, = 2' indeterminate form in Neutrosophic calculus . The
same talking for a’ ,where a € R [2).
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Introduction (Important questions)
2 - Indeterminate forms in Neutrosophic Logic

It is obvious that there are seven types of indeterminate forms In classical
calculus [3]

0 ®
0
Whlle as a conjecture, we can say that there are ten forms of the
indeterminate forms in Neutrosophic calculus

0000°oo°1°°oo 1)

1°,0,3,1-0,2 00,1, I, 0l (@ € R), 0 £ a-] |

Note that:

1-_—1.%._-1.00-_.00.1
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(f°g)(X) =? Adlall dauall Al

¢ (o)) = f(g00) = { f(5) forx# 5 { (). ()] forx>5;
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The Concept of Neutrosophic Less than
or Equal: A New Insight in
Unconstrained Geometric Programming

Abstract

In this paper, we introduce the concept of
neutrosophic less than or equal. The neutrosophy
considers every idea < A > together with its
opposite or negation < antiA > and with their
spectrum of neutralities < neutA > in between them
(i.e. notions or ideas supporting neither < A > nor
< antiA > ). The < neutA > and < antiA > ideas
together are referred to as < nonA >.

Neutrosophic Set and Neutrosophic Logic are
generalizations of the fuzzy set and respectively
fuzzy logic (especially of intuitionistic fuzzy set and
respectively intuitionistic fuzzy logic) [5]. In
neutrosophic logic, a proposition has a degree of
truth (7), a degree of indeterminacy (I), and a degree
of falsity (F), where T, I, F are standard or non-
standard subsetsof | — 0,1+ .
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Another purpose of this article is to explain the
mathematical theory of neutrosophic geometric
programming (the unconstrained posynomial case).
It is necessary to work in fuzzy neutrosophic space
FNg = [0,1] U [0,nl],n € [0,1]. The theory stated in
this article aims to be a comprehensive theory of
neutrosophic geometric programming.

Reywords

Neutrosophic Less than or Equal, Geometric
Programming (GP), Signomial Geometric
Programming (SGP), Fuzzy Geometric Programming
(FGP), Neutrosophic Geometric Programming (NGP),
Neutrosophic Function in Geometric Programming.

1 Introduction

The classical Geometric Programming (GP) is an
optimization technique developed for solving a class
of non-linear optimization problems in engineering
design. GP technique has its origins in Zener’s work
(1961). Zener tried a new approach to solve a class
of unconstrained non-linear optimization problems,
where the terms of the objective function were
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posynomials. To solve these problems, he used the
well-known arithmetic-geometric mean inequality
(i.e. the arithmetic mean is greater than or equal to
the geometric mean). Because of this, the approach
came to be known as GP technique. Zener used this
technique to solve only problems where the number
of posynomial terms of the objective function was
one more than the number of variables, and the
function was not subject to any constraints. Later on
(1962), Duffin extended the use of this technique to
solve problems where the number of posynomial
terms in the objective function is arbitrary. Peterson
(1967), together with Zener and Duffin, extended the
use of this technique to solve problems which also
include the inequality constraints in the form of
posynomials. As well, Passy and Wilde (1967)
extended this technique further to solve problems in
which some of the posynomial terms have negative
coefficients.  Duffin (1970) condensed the
posynomial functions to a monomial form (by a
logarithmic transformation, it became linear), and
particularly showed that a "duality gap" function
could not occur in geometric programming. Further,
Duffin and Peterson (1972) pointed out that each of
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those posynomial programs GP can be reformulated
so that every constraint function becomes posy-/bi-
nomial, including at most two posynomial terms,
where posynomial programming - with posy-/mo-
nomial objective and constraint functions - is
synonymous with linear programming.

As geometric programming became a widely used
optimization technique, it was desirable that an
efficient and highly flexible method of solution were
available. As the complexity of prototype geometric
programs to be solved increased, several
considerations became important. Canonically, the
degree of problem difficulty and the inactive
constraints reported an algorithm capable of dealing
with these considerations. Consequently, McNamara
(1976) proposed a solution procedure for geometric
programming involving the formulation of an
augmented problem that possessed zero degree of
difficulty.

Accordingly, several algorithms have been proposed
for solving GP (1980’s). Such algorithms are
somewhat more effective and reliable when they are
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applied to a convex problem, and also avoids
difficulties with derivative singularities, as variables
raised to fractional powers approach zero, since logs
of such variables will approach —oo, and large
negative lower bounds should be placed on those
variables.

In the 1990’s, a strong interest in interior point (IP)
algorithms has spawned several (IP) algorithms for
GP. Rajgopal and Bricker (2002) produced an
efficient procedure for solving posynomial geometric
programming. The procedure, which used the
concept of condensation, was embedded within an
algorithm for a more general (signomial) GP problem.
The constraint structure of the reformulation
provides insight into why this algorithm is successful
in avoiding all of the computational problems,
traditionally associated with dual-based algorithms.

Li and Tsai (2005) proposed a technique for treating
(positive, zero or negative) variables in SGP. Most
existing methods of global optimization for SGP
actually compute an approximate optimal solution of
a linear or convex relaxation of the original problem.
However, these approaches may sometimes provide
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an infeasible solution, or might form the true
optimum to overcome these limitations.

A robust solution algorithm is proposed for global
algorithm optimization of SGP by Shen, Ma and Chen
(2008). This algorithm guarantees adequately to
obtain a robust optimal solution which is feasible
and close to the actual optimal solution, and is also
stable under small perturbations of the constraints
[6].

In the past 20 years, FGP has developed extensively.
In 2002, B. Y. Cao published the first monography of
fuzzy  geometric programming as  applied
optimization. A large number of FGP applications
have been discovered in a wide variety of scientific
and non-scientific fields, since FGP is superior to
classical GP in dealing with issues in fields like power
system, environmental engineering, postal services,
economical analysis, transportation, inventory
theory; and so more to be discovered.

Arguably, fuzzy geometric programming potentially
becomes a ubiquitous optimization technology, the
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same as fuzzy linear programming, fuzzy objective
programming, and fuzzy quadratic programming [2].

This work is the first attempt to formulate the
neutrosophic posynomial geometric programming
(the simplest case, i.e. the unconstrained case). A
previous work investigated the maximum and the
minimum solutions to the neutrosophic relational GP

[7].

2 Neutrosophic Less than or Equal

In order to understand the concept of neutrosophic
less than or equal in optimization, we begin with
some preliminaries which serve the subject.

Definition (2.1)

Let X be the set of all fuzzy neutrosophic variable
vectors x;,i=12,...,m , i.e.
X = {(xy, %, ., xm)T | x; EFNg} . The function
g(x): X - RUIlis said to be the neutrosophic GP
function of x, where g(x) = Z{(=1 cx [112,4 xf(k‘, =0
- a constant, yy - an arbitrary real number.
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Definition (2.2)

Let g(x) be any linear or non-linear neutrosophic
function, and let A, be the neutrosophic set for all
functions g(x) that are neutrosophically less than or
equal to 1.

Ay = {x; EFNg, g(x) < N1} o A, =
{x; e FNs,g(x) <1, anti(gx))>1,
neut(g(x)) = 1}.

Definition (2.3)

Let g(x) be any linear or non-linear neutrosophic
function, where x; €[0,1]U[0,nl]] and x =
(x1,%5, ..., Xym) T @ m-dimensional fuzzy neutrosophic
variable vector.

We have the inequality
g(x) < N1 (1)

where " < " denotes the neutrosophied version of
" < "with the linguistic interpretation being "less
than (the original claimed), greater than (the anti-
claim of the original less than), equal (neither the
original claim, nor the anti-claim)".
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The inequality (1) can be redefined as follows:

gx) <1

anti (g(x)) > 1 (2)

neut(g(x)) =1
Definition (2.4)
Let A; be the set of all neutrosophic non-linear
functions that are neutrosophically less than or equal
to 1.
Ay ={x; € FNg,g(x) <N1} o Ay ={x; €
FNg, g(x) < 1, anti( g(x)) > 1, neut(g(x)) = 1}.

It is significant to define the following membership
functions:

MAO( g(x)) =
1 0<gix)<1
-1 -1 .
{(ea_o(g(")‘” + edp ANt~ _ 1), 1<g(x)<1-d,In0.5
(3)
Ha, (anti( g(x))) =
0 0<gx)<1
-1 . -1
{(1 _ edp(anti(800)-1) _ e%(g(")‘”), 1-d,In05<g(x) <1+4d,

(4)
It is clear that p, (neut(g(x))) consists from

intersection of the following functions:
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-1 -1 .
e%(g(x)_l), 1— eg(antl( g(x))-1)
Le.

ia, (neut(g(x))) =
1 — ea®(E®)) 4 oy 214 In0s
ERCICS)
(5)
Note thatd, > 0 is a constant expressing a limit of

the admissible violation of the neutrosophic non-
linear function g(x) [3].

1-d,In05<gx)<1+d,

2.1 The relationship between g(x), anti g(x) in
NGP

1. At
1<g(x)<1-d,In0.5
ta, (8() > pa, (anti( g(x)))

-1 -1 .

B0 | Fhanti(gG)-D)
-1 . -1

(0= | 1 T

-1
;_j (anti( g(X)) - 1) > ln(l _ e%(g(x)—l))
-1
anti(g(X) <1-d, In(1- ed—o(g(x)—1))
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2. Again at
1-dyIn05<gx)<1+d,

ta, (8()) < pa, (anti( g(x)))

-1
» anti(g(x) >1—d, In(1 — o, B~

)

3 Neutrosophic Geometric Programming
(the unconstrained case)

Geometric programming is a relative method for
solving a class of non-linear programming problems.
It was developed by Duffin, Peterson, and Zener
(1967) [4]. It is used to minimize functions that are
in the form of posynomials, subject to constraints of
the same type. Inspired by Zadeh's fuzzy sets theory,
fuzzy geometric programming emerged from the
combination of fuzzy sets theory with geometric
programming. Fuzzy geometric programming was
originated by B.Y. Cao in the Proceedings of the
second IFSA conferences (Tokyo, 1987) [1].

In this work, the neutrosophic geometric
programming (the unconstrained case) was
established where the models were built in the form
of posynomials.
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Definition (3.1)

Let
N
(P) ml\ilng(x) _
Xj € FNS
The neutrosophic unconstrained posynomial

geometric programming , where x = (X1, X3, ..., Xp) ©
is a m-dimensional fuzzy neutrosophic variable
vector, "T" represents a transpose symbol, and
gx) =Y, [I%,x/® is a  neutrosophic
posynomial GP function of x, ¢y = 0 a constant , v
an arbitrary real number, g(x) < ¥z - N g(x); the
objective function g(x) can be written as a
minimizing goal in order to consider z as an upper
bound; zis an expectation value of the objective
function g(x)," <N" denotes the neutrosophied
version of " <" with the linguistic interpretation
(see Definition 2.3), and d, > 0 denotes a flexible
index of g(x).

Note that the above program is undefined and has no
solution in the case of y; < 0 with some x;’s taking
indeterminacy value, for example,
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N  9w-2u3.15 3,-5
min g(x) = 2x7x5 x> + 7x7X5x3,

where x; € FNg,i = 1,2,3,4.

This program is not defined atx = (.21,.3,.25,D)7,
g(x) =2(.2D72(3)3 12> + 7(.2D3(.3)75(.25)  is
undefined at x; = .2l with y; = —0.2.

Definition (3.2)

Let A; be the set of all neutrosophic non-liner
functions g(x) that are neutrosophically less than or
equal to z, i.e.

Ay = {x; EFNp, g(x) <Nz}

The membership functions of g(x) and anti(g(x))
are:

ua, (8() =
1 0<gx)<z
-1 -1 .
{(ed_o(g(x)_z) + edo ANt (80N-2) _ 1), z<gx)<z—d,In0.5
(6)
Ha, (anti( g(x))) =
0 0<gx)<z
-1 . -1
{(1 — edo (ANt (80N-2) _ e%(g(x)‘z)), z—d,In0.5<g(x) <z+d,

(7)
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Eqg. (6) can be changed into
g(x) <Nz, x=(X1,X2 ..,Xp),X;j € FNg (8)

The above program can be redefined as follow:

g(x) <z ]

anti( g(x)) > 7 5 9)
neut( g(x)) =7z

X = (X1,X3, e, Xm), Xj € FNSJ

It is clear thatp, (neut(g(x))) consists from the
intersection of the following functions:

-1 -1 .
60D o Fanti(g(0)-2) (10)

Ma, (neut( g(x))) =
-1 .
1— ea(antl( g(x)-z) 7 < g(x) <z-— do In0.5

oo 802

(11)

z—d,In05<gx)<z+d,

Definition (3.3)

Let N be a fuzzy neutrosophic set defined on
[0,1] U [0,nI],n € [0,1] ; if there exists a fuzzy
neutrosophic optimal point set Aj of g(x) such that
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min{u(neut g(x))}
X = (Xq1,X5, ., Xm ), Xj € FNg (12)
N(x) =

—1(y] Ykl
e%(zkﬂ o [, %) ¥ -z)

N(x) =

Al-— e;—;(anti( Shee T2, erl)—z)

then maxN(x) is said to be a neutrosophic
geometric programming (the unconstrained case)
with respect to N(x) of g(x) .

Definition (3.4)

Let x* be an optimal solution to N(x), i.e.

N&x*) = maxN(Xx) ,x = (X1,X3, ..., Xm), X; € FNg, (13)
and the fuzzy neutrosophic set N satisfying (12) is a
fuzzy neutrosophic decision in (9).

Theorem (3.1)

The maximum of N(x) is equivalent to the program:

max o
gx)<z—dylna

antig(x) >z —d,In(1 — )

X = (X1,X3, ., Xm), X; € FNg,d, >0

(14)
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Proof

It is known by definition (3.4) that x* satisfied eq.
(12), called an optimal solution to (9). Again, x*
bears the similar level for
g(x), anti(g(x)) & neut(g(x)). Particularly, x* is a
solution to neutrosophic posynomial geometric
programming (6) at N(x*) = 1. However, when
g(x) < z and anti(g(x)) > z, there exists

Nx) =

e;—:(ZLq e [1124 xrkl—z) Al— e;—;(anti (Z{(= L Ck mrzllx?/kl)_z)
given a = N(x). Now, V o € FNg; it is clear that
I N

1 — et (a2 )=2) 5 g

From (15), we have
;_z (ZL:1 cx [1124 erl - Z) >Inag(x) =
(Cher M2y x)") <z—doIna.  (17)

From (16), we have
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-1 oy m _YKly_
1—a> edo(antl Q=1 k=1 %) z) 5

anti (2{(=1 I x™) =z > —d,In(1 — @)

anti (g(x)) >z—d,In(1—a). (18)

Note that, for the equality in (17) & (18), it is exactly
equal to neut g(x).

Therefore, the maximization of N(x) is equivalent to
(14) for arbitrary a € FNg, and the theorem holds.

glx)-2)

| o w(a00) =%

}‘ / (z—d,In05 ,05)
|

=L anti(g(e)-
B, (anti( g(x))) = 1 — eZEHER2D

(1+dg1—e1)

s (l+d,e )

.

\ ) = a(x)
7 z+d,

z—d,In05

Figure 1. The orange color means the region covered by
qu( g(x)), the red color means the region covered by
ua, (anti( g(x))), and the yellow color means the region
covered by p, (neut( g(x))).
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4 Conclusion

The innovative concept and procedure explained in
this article suit the neutrosophic GP. A neutrosophic
less than or equal form can be completely turned
into ordinary less than, greater than and equal forms.
The feasible region for unconstrained neutrosophic
GP can be determined by a fuzzy neutrosophic
optimal point set in the fuzzy neutrosophic decision
region N(x*).
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As follow The front covers of the most important books in Neutrosophic Theory
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ERVAL NEUTROSOPHIC
SETS AND LOGIC:
- Theory and Applications
in Computing
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Introduction to
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Statistics
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10
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SITECH&EDUCATION PUBLISHING, 2014
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Florentin Smarandache

Huda E. Khalid

Second Enlarged Edition

Neutrosophic
Precalculus

and

Neutrosophic
Calculus

8
k=65
6 V

Example for the Neutrosophic Intermediate Value Theorem
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Chapter Three

Images

In this chapter, we present posters that were used to
announce the Symposium that was posted around the
University of Mosul campus. We also present the
invitation letter sent to mathematicians and some
Symposium photos that were taken.
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An honorary shield was presented to the president of Telafer University
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A picture of honorary shield that was awarded to the
president of Telafer University "Prof. Abbas Y. Al-Bayati"
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Meethng at Berkeley University / Callf rnln
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In the upcoming pages, some samples of the certificates that
have been presented to the Scientific assistant of the president,
Telafer University Prof. Salah Esmail, the dean of the
Computer Science and Mathematical College, Mosul
University, Prof. Nazar Hamdoon, and other important
academic persons.
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A portrait of Dr. Florentin Smarandach, by Khalid I.
Al-Herran, an Iraqi painter
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