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Abstract

This article aims to introduce some modern algebraic structures as hyper super matrices. The classical
algebra and matrices cannot process higher-dimensional information with several levels of ambiguity and
uncertainty. Hence, it is necessary to establish such superalgebraic structures that can organize and
classify the uncertain and incomplete information floating in parallel higher dimensions as facts, events,
or realities. To achieve the desired goal, a particular construction of Hypersoft Matrix (HS-Matrix) and
Subjectively Whole Hyper-SuperSoft Matrix (SWHSS-Matrix) is offered in a plithogenic Fuzzy
environment initially, and some aggregation operators are formulated. A Local-Global-Universal
Combined Consciousness State Ranking Model is formulated as an application. As the classification of
non-physical phenomena like state of physical health or Consciousness has not yet been addressed in the
area of decision making therefor the proposed model will open a new dimension of classification of the
non-physical part of the universe in which one can select the most suitable possible reality from several
parallel realities which would be useful in the field of artificial intelligence. This model classifies the
accumulated states of matter bodies (subjects). And gives a possible description of the Combined-
Consciousness State of a Universe. In addition, it offers a local ranking by observing the information
through several angles of vision, just like a human mind does, and a universal ranking by classifying the
accumulated states. Furthermore, the final Global Ranking is achieved by constructing a percentage
frequency-matrix and an authenticity measure of the order is offered. A numerical example is constructed
to describe SWHSS-Matrix and LGU-Ranking Model. Some pie graphs are used to describe the individual
states, accumulated states, and the ultimate accumulated universal state of all given subjects (a Combined
Conscious State of Universe).

Keywords: Subjectively-Whole-Hyper-Super-Soft-Matrix, Parallel-Dimensions, Attributive-Ranking,
Local-Global-Universal-Ranking, Combined-Consciousness, Percentage-Frequency-Matrix, Pie-Graphs.
1. Introduction

As we know, the human brain has some factors of vagueness and precariousness in its judgments and
inferences due to multiple opinions, and the complexity of the data, as attributes events, and information
derived from its own environments. Scientists after taking into account this basic trait of the human mind
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start arguing the dire need for some different mathematics that could possibly handle this vagueness factor.
Some of the following theories developed gradually. Fuzzy set theory by Zadeh (1965) [1] Intuitionistic
fuzzy set (IFS) theory by k.Atanassov [2] [3]. The cloud of vagueness is further extended by F. Smarandache,
[4][5][6]. Some more recent extensions and modernizations of the neutrosophic set are presented in [7] [§]
[9] [10] [11] [12]. In 1999 Molodtsove [13] introduced Soft Set, a soft set is a parameterized representation
of subsets in which one can express multiple attributes and subjects in a unique parameterized formulation.
Some further extensions of the soft set were provided in [14] [15] [16]. Later, in 2018, F.Smarandache [17]
[18] introduced another expanded version of Softest known as the Hypersoft-Set and the Plithogenic
Hypersoft-Set. In these sets, he extended the function of the combination of attributes to multi attributes
and sub-attributes. He presented the basic definitions and addressed many open problems of the
development of new literature, such as aggregation operators and MADM techniques. We are going to
answer some of the open issues raised by Smarandache, S.Rana and co-authors "[19] extended the
Plithogenic Hyper-Soft Set to Plithogenic Whole-Hyper-Soft Set by accumulating the memberships and
providing both exterior and interior states of the part of Universe/Event/Reality/Information (a
combination of Attributes, Sub Attributes, Subjects represented). We represented the Plithogenic Fuzzy
Hyper-Soft set and the Plithogenic Fuzzy Whole Hyper-Soft set in a novel form of matrices in the fuzzy
environment named as Plithogenic Fuzzy Hyper-Soft Matrix (PFHS-Matrix) and Plithogenic Fuzzy Whole
Hyper-Soft Matrix and some local operators were established. Furthermore. In the next phase, S.Rana and
co-authors "[20] further dilated the Plithogenic Whole Hyper-Soft Set to Plithogenic
Crisp/Fuzzy/Intuitionistic/Neutrosophic Subjective Hyper-Soft Set and represented them in the more
dilated version of Soft-Matrix initially in the fuzzy environment termed as Plithogenic Subjective Hyper
Super Soft-Matrix. Then developed a Local-Global Universal Subjective Ranking Model by using the new
amplified expression of matrices. Some further literature on HyperSoft Set and Plithogency was established
in [21-28]. In this article, in the first stage, we have further broadened those earlier introduced Plithogenic
Fuzzy Whole Hyper Soft Set and Plithogenic Subjective Hyper-Soft Set to Plithogenic Attributive
Subjectively Whole Hyper Soft Set (PASWHSS-Set) in the Fuzzy environment. we have formulated a new
type of Matrix initially in a fuzzy environment named Plithogenic Subjectively Whole Hyper Super Soft
Matrix (PSWHSS-Matrix). These advanced types of matrices are generated by the hybridization of hyper
matrices and super matrices [29-32] These hypersoft matrices are sets/clusters of parallel layers of matrices
representing clusters of parallel universes/ realities/ events/ information. These are such hyper-matrices
(parallel layers of matrices) whose elements are also matrices. Thus, these matrices are tensors of rank three
and four, respectively, having three and four indices of variations. Then later, we have formulated an LGU
Combined-Consciousness State Ranking Model. The forte of this model is its classification of nonphysical
phenomena. Thus, it will allow opening a new non-physical dimension of classification i.e. selecting one
possibility out of multiple possibilities. Moreover, it offers a transparent ranking of attributes (states of
subjects) and universes from micro-universe to macro-universe levels by observing them through
numerous angles of vision in dissimilar environments of different ambiguity and hesitation levels.
Furthermore, it will also furnish and formulate extreme and neutral values of these universes (sets of
information, realities, events). This new model actually compacts the expanded Universe to a single lowest
point. Finally, we have also anticipated producing a percentage authenticity measure of ranking, which is
provided by using a frequency matrix. In the end, we have given an application of the Model using a
numerical example. In this example, fuzzy linguistic scales are used to quantify the states of our subjects
(bodies of matter known as individuals). The quantified states of subjects are attributes/sub-attributes
known as individual fuzzy states or individual fuzzy memberships. Later, the aggregation operators are
used to accumulate these states (subject-wise). The accumulated states are represented by fuzzy whole
memberships. Initially, these states are accumulated at the local level using a single aggregation operator
representing a viewpoint, and a local ordering of states would be achieved. The global ordering of states
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would be achieved through the use of multiple aggregation operators. By the further accumulation of the
already accumulated states, the universal states of accumulation and the universal order would be reached.

Now the further query arises why we are specifically using hyper-Soft and Hyper-Super-Soft matrices for
the expression of the Plithogenic Hyper-Soft Set and Plithogenic Attributive Hyper-Soft Set? The answer
might be convincing that this Plithogenic Universe is so vast and expanded in its interior ( having Fuzzy,
Intuitionistic Fuzzy, Neutrosophic, environments with memberships non-memberships, and
indeterminacies) and in its exterior (managing many attributes, sub-attributes, and sub-sub-attributes
concerning to its subjects). Therefore to organize and classify such highly scattered information we need to
formulate some super algebraic structures like these Matrices.

This article is organized into seven basic sections. After the (section-1) introduction, Section 2 summarises
some related preliminaries. In Section 3 we introduce some fundamental new concepts and definitions of
the Hypersoft set expression, the HS matrix, and the SWHSS matrix with examples in a plithogenic fuzzy
environment. We use these new types of matrices to develop the LGU Combined-Consciousness State
Ranking Model. While in Section 4 some local aggregation operators such as disjunction operators,
conjunction operators, averaging operators and compliment operators for PFHS matrices are formulated.
Section 5 describes the algorithm of the LGU Combined-Consciousness State Ranking Model in the
plithogenic fuzzy environment In this Model, we would provide the classification of attributes (a non-
physical phenomenon or states) at the local, Global and Universal levels. We offer the Universal ranking
by classifying these already accumulated universal states. The Local Ranking is offered by observing the
higher dimensional information through several angles of vision or states just like a human mind which
possesses multiple layers of thought. These thoughts undergo and change their angles in order to achieve
a precise or accurate status but before certain complex procedures of mind are applied upon them. Finally,
mental thoughts hold their possibly best and desired status/angels depending upon certain complex
procedures and environments. In order to learn the transparent Global Ranking, we have applied a
Percentage-Frequency-Matrix by accumulating the states of the human mind (several angles of vision).
Finally, to preserve transparency and accuracy, our model also provides the authenticity measure of the
ordering. In Section 6 Application of the LGU-Combined-Consciousness State Ranking Model is presented
and final combined universal states are offered. In Section 7 the flow of the model from individual states
of subjects to their combined-universal states is described by pi graphs and some conclusions and open
problems are discussed.

2 Preliminaries

This section, narrates some fundamental useful definitions of the hyper-soft set, Hyper matrices, and
Super matrices.

Definition 2.1 [17] (Hyper-soft set)
Let U be the initial universe of discourse P(U) the power set of U.
let a;,ay,...,a, for n = 1 be n distinct attributes, whose corresponding attribute-values are respectively the sets
A, Ay, Ap with A;NA; = @ fori # jand i,j € {1,2,...,n}.
Then the pair (F, Ay X A X...X A,,) where,
F:A; XxAX..x A, = P(),
is called a hyper-soft set over U;
Definition 2.2 [29] [30] (super-matrices)
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A rectangular or square arrangements of numbers in rows and columns are known as matrices,or simply ordinary

matrices, wheras a super-matrix is such matrix whose elements are matrices. These elements can be either scalars or
matrices.

a1 Qa2
= [a21 azz], where
2 —4 10 40
A1 = [0 1 ] 2 = [21 —12b
3 -1 4 12
a,; = |5 7 l, Ayy = [—17 6 laisasuper-matrix.
-2 9 3 7

Note: The elements of super-matrices are considered as sub-matrices i.e. ay4,ay5,ay1, Ay, are submatrices of the
super-matrix a.

Definition 2.3 [31] [32] (Hyper-matrices)
Forny,...,ng € N, a function f: (ny) X...X (ng) — F is a hyper-matrix, or d-hyper-matrix. Often a, y are used

to denote the value f(ky...kq) of f at (kq...kg) and think of f (renamed as A) as specified by a d-dimensional

table of values, writing A = [akl---kd]k .
1--Kq

A 3-hypermatrix can be written on a (2-dimensional) piece of paper as a list of ordinary matrices, called slices. For
example

Q111 Q121 Q31 - Q112 Qi22 Q132
A =|0Q211 Q21 Q31 . Q12 Qzz2 Q332
G311 Q321 Q331 - Q312 A3z 332

3. Plithogenic Fuzzy HS-Matrix and Plithogenic Fuzzy SWHSS-Matrix
This section, develops some literature about the plithogenic hypersoft set in the following manner.

1. We introduce some basic new beliefs and definitions of expression of hypersoft set and HS-
Matrix with examples.

2. We introduce novel HS-matrix as SWHSS-Matrix in plithogenic Fuzzy environment.

3. We portray the compact and expanded expressions of HS-Mtricx and SWHSS-Matrix.
To develop an understanding of the literature, we give some new definitions.

Definition 3.1 ( Plithogenic Fuzzy HyperSoft-Set (PFHS-Set)): Let Ur be the initial universe of discourse P(Ur)
the power set of Up. A}‘ is a combination of attributes/Sub-Attributes for some j = 1,2,3,..., N Attributes,
k=123,...,L Sub-Attributes and x;i=123,..., M are subjects under consideration then
(Fp, A%, A%. .., A%) is PFHS-Set represented by plithogenic fuzzy memberships u A (x)-

where, Fp:A¥ x A% x A% x...x AX -, P(Uy ) is a mapping from a complex cross product of the attributes
to the power set P(Ur). This PFHS-Set is represented as

X1 <”A$€ (xl)) )

X2 (HAk(xz)) )
F={ ’

XM <#A5.< (XM))

Definition 3.2 (Plithogenic Fuzzy HyperSoft-Matrix (PFHS-Matrix)):

Let Ur be the Fuzzy universe of discourse, P(Ur) be the power set of Ug, A]’-‘ is a combination of

attributes/sub-attributes for some j =1,2,3,...,N attributes, k = 1,2,3,...,L sub-attributes and x;i =
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1,2,3,..., M are subjects under consideration then PFHS-Matrix, Ff{ = [,u Al_c(xi):l is a mapping Fy: A¥ x A% x
J

Ak x..x Ak - P(Uz), from a complex cross product of the attributes to the power set P(Ug) .,
Where wu,k(x;) € [0,1] are fuzzy memberships s.t u,k(x;) +v,k(x;) =1 . These Fuzzy memberships
J J J

pur(x;) are the elements of PFHS-Matrix and are assigned for the Part of
J

Universe/Reality/Event/Information, by decision-makers or concerned bodies through the linguistic
scales. For further details, see ref. [28-31]. we may call these memberships the individual fuzzy

memberships.
We may write FfS simply as F.The compact form of PFHS-Matrix, is
F =[] (3.1)
And an expanded form of PFHS-Matrix, is
Ak Ak ak
Xy _l/‘Allf(xO llAIZC(xO Co e Mgk (x1) 7]
X2 HAllc(xz) HAl;(xz) e .UAN(xz)
F — : . . . . . . (3.2)
XM _llAllc(xM) llAIZC(xM) coe Mgk (xM)_

Example 1:
Consider the mapping F defined as,
Fri A x Ak x Ak x..x AK -, P(Ur)
(taking some specific numeric values of Af)
Consider T = {x;, x5, %3}, is a subset of powerset P(Ur ) and x; subjects for i = 1,2,3, are x;, x,, x3. The
associated states of these subjects are A]’-‘ Attributes/Sub-Attributes for j = 1,2,3,4 and k = 1,2,3. To
represent these states some fuzzy memberships would be assigned by the Concerned body, through the
five-point linguistic scale (see ref. [28-31]) T
The set representation of information is described as PFHS-Set as,

%,(0.3,0.6,0.5,0.5),

F, (A3, AL, A%, A2) = {x,(0.4,0.4,0.3,0.1), (3.3)
x5(0.6,0.3,0.4,0.7)

And further organized and expressed in one layer of PFHS-Matrix F,
Al Ay A3 A3

X103 06 05 0.5
F=x2[04 04 03 0.1 (34)
X306 03 04 0.7

Where A} A} A} A% is a specific @ combination of Attributes/Sub-Attributes representing states of
subjects xy, x, x3. Fjj is representing a single layer out of multiple possible layers of PFHS-Matrix. For a
more detailed description and applications, see [19]

Example 2. Consider layered representation F = [ﬂA§c (xi)] fork=1,j =123,4and i = 1,2,3, i.e (first
level-layer) and for k = 2, j = 1,2,3,4 and i = 1,2,3, i.e (second level-layer). let T = {x4, x,, x3} be Subjects
in PFHS-Set associated to given attribute the PFHS-Set is represented through fuzzy memberships as
described bellow,
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x,(0.3,0.6,0.3,0.5),

F(AL AL AL AY) = {x,(0.4,0.5,0.2,0.1), (3.5)
x5(0.6,0.2,0.3,0.7)
x,(0.5,0.4,0.2,0.6)
F(A%, A%, A%, 4%) = {,x,(0.5,0.7,0.8,0.4), (3.6)
x5(0.7,0.6,0.5,0.9)
The matrix representation of this PFHS-Set F is described as PFHS-Matrix,
[0.3 0.6 03 0.5]
|0.4 0.5 0.2 0.1|
_|l0.6 02 03 0.7
F=1105 04 02 0.6| (38)
l0.5 0.7 0.8 0.4-J
0.7 06 05 09

For further details, see ref.[20]

Definition 3.3 (Plithogenic Fuzzy Subjectively-Whole Hyper-Super-Soft-Matrix (PFSWHSS-Matrix)):

Let Ur be the primary universe of discourse, in the Fuzzy situation and P(Ur) be the power set of Ur. Let
Af AL, ... Af are Af N distinct attributes/subattributes for = 1,2,...N , k = 12,...L is representing

I:HA]I‘(xi):l
[o50)
Fp: A¥ x A% x...x AK > P(Up)

we may use a compact notation of PESWHSS-Matrix, Fi’jt,

fuzzy memberships p,k(x;) (individual fuzzy states of subjects regarding each attribute) and the
i

attribute values then PESWHSS-Matrix is, F is mapping

This matrix is expressed by both individual

aggregated fuzzy memberships Q(X) (subject-wise aggregated states). In Ffft=12,..0 is
j

representing aggregation operators. In PESWHSS-Matrix the fuzzy states (fuzzy memberships) of all
given subjects are aggregated and then represented as for each attribute/sub-attribute. This PESWHSS-
Matrix handles not only a single combination of attributes/subattributes but rather multiple combinations
of attributes/sub-attributes out of their complex cross products or in other words. This matrix F¥, has
four indices of variation is a soft tensor of rank 4. We may write F/5* as F for the simplification of notation.
Four types of variation are presented in this PESWHSS matrix. The first Variations on the index i =
1,2,...M generate M rows of Matrix, the second variations on the index j = 1,2,... N generate N columns,
and the third variations on k = 1,2,...L produces L combinations of rows and columns as parallel-layers
of M X N matrices as hyperSoft Matrix. The fourth variation on t = 1,2,...P describes the P sets of
Clusters.

The representation of PESWHS-Matrix in a compact form is,

[HA]I\'- (xi)]

F= , (3.9)
o5 0]
]
-[.UA} (xi)]-
F= represents a single Layer of SWHSS-Matrix for k = 1 i.e an a universe.
[Qf\l_ 0.4 )]
[*a5 ]
[.UA} (xi)]
F= represents a single Layer of SWHSS-Matrix for k = 2 i.e an § universe.
[Qf\l_ X )]
[*a5 ]
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The representation of PESWHS-Matrix in an expanded form is,

777#,4}(7‘1) MA%(’H) o MA}V(XJW
HA}(xz) MA%(XZ) e MA}V(Xz)

,:“A{(XM) A.uA%(xM) ;uA}V(xM),
[2u® o) . . . eu®)] |
"HA%(xl) #A%(xl) BRI #A,Zv(x1)"
HAﬁ(xz) ﬂAg(xz) e ﬂAﬁ,(xz)

,klAg(xm) .I-lAé(xM) .MAfV(xM),
(20 QLX) . . . Q)] |
T#Ag(xl) rap(x) o e () )
|uAg(xz) par(x2) o g (x2)

s Cod) maCa) - - o p Gl
[0 o . .. eu )] |

F=|- (3.10)

"’ﬂAi(xl) 771 €0 T RN DR |
#Ai(xz) MA%(XZ) S MA}V(Xz)

i) i) - o Gl
[eh0 LX) . . . eL )] |
“.UA{(%) MAg(XJ B MA,ZV(XJ“
.“A{(xz) .“A%(xz) e HA,ZV(xz)

G meGad) - - - g Con)]
(20 QLX) . . . LX) |
M) mal) - o o i)
.UAQ(xz) HA%(XZ) e HA,LV(xz)

laCa) maCod « o g Gon)]
l[ehx) oL . . . 95 (] |

This PESWHS-Matrix exhibits both internal and subjective external states of the universe. The internal
state of the universe, event, or reality is reflected by individual fuzzy memberships u,k(x;) whilst the
J

Subjectively exterior state of the universe, event, or reality is reflected through Subjectively aggregated
memberships Q,x(X) that is accumulated specifically for all given subjects at each attributive/sub-
J

attributive level. Therefore the PFSWHSS-Matrix would provide an attributive classification (non-
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physical classification) through a subject-wise accumulation of states. The subjective aggregation is
applied to fuzzy memberships u,x(x;) at the index i, i.e at each specific sub-attributive level by applying
J

several suitable aggregation operators. In the next section-4 for the construction of this PESWHSS-Matrix,
we have formulated some aggregation operators. The application of these operators and SWHSS-Matrix
as LGU Combined-Consciousness State Ranking Model is presented in Section-5, whereas the application
of this Whole Model is described in Sec-6, where the faculty ranking Model is represented.

4 Local aggregation operators for the Construction of SWHSS-Matrix

This section describes Local aggregation operators like disjunction operators, conjunction operators,
Averaging operators, and Compliment-operator for PFHS-Matrix. By applying these local operators on
the PFHS-Matrix the SWHSS-Matrix would be constructed. By utilizing Local disjunction, Local
conjunction, and Local averaging operators, we would develop a combined (whole) memberships sz 0:9)

for PESWSS-Matrix that would be presented in the last row-matrix of the. SWHSS-Matrix
The general mathematical expression for SWHSS-Matrix F in the plithogenic fuzzy environment is given
below.
[Fed]
F = In this Matrix the last row of cumulative memberships Q;\,_c (X) is framed by using three
o5y 0] '
J
local operators, t = 1 is used for the Max-operator t = 2 for Min-operator, and t = 3 for the averaging-
operator. Furthermore, t = 4 is representing Compliment-operator.
In SHWHS-Matrix

Fg, = [[ll A}c(xi)] [ﬂf\k(Xi)]] the last column of cumulative memberships Q,«(x;) are obtained by using
three local operators, t = 1 used for the Max-operator t = 2 is used to portray the Min-operator, and t =
3 is used for the averaging-operator. Furthermore, t = 4 represents the compliment.

These four operators are described as follows:
4.1 Local-Disjunction-Operator for the construction of SWHSS-Matrix:

U; (uA;((x,-)) = Ml_ax <,uA}<(xi)) = Q}A}‘(X)’ forsome k =1 (4.1)

This Max-operator reflects the optimal state of mind of the decision-maker.
4.2 Local-Conjunction Operator for construction of SWHSS-Matrix:

n; <,uA}<(xi)) = Ml_in (,uA;c(xi)> = Qi}c(X) , forsome k =1 (4.2)

This Min-operator reflects the pessimistic state of mind of the decision-maker.
4.3 Local-Averaging-Operator for construction of SWHSS-Matrix:

% (#Ak(xi)>
T; <MA;_((xi)) = + = QZ}C(X) , for some k =1 (4.3)

This averaging operator reflects the neutral state of mind of the decision-maker.
4.4 Local Compliment for the construction of SWHSS-Matrix:
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-
Max, <1 - qu.«(xi))
J

Coc(F) = { M (1 B MA}((xi)> +, forsomek =1 (4.4)

(1—HA]_((xi)>
M J

i=1 "

5. Algorithm of LGU Combined-Consciousness State Ranking Model
This section, utilizes the local operators built in the previous section for the formulation of the LGU Combined-

Consciousness State Ranking Model in the Fuzzy environment.

In this model, we would provide the classification of attributes (a nonphysical phenomenon) at the local,
Global, and Universal levels. We have called this Model the LGU Combined-Consciousness State Ranking
Model. Some specialties of this LGU Combined-Consciousness State Ranking Model are mentioned to

describe why this model would be preferred over previously developed MADM models

1.

The first and most important feature of this model is that it provides a ranking of the non-
physical states of the universe. As we know, the classification of non-physical phenomena has not
yet been addressed in the area of decision-making. This model will open a new dimension of
classification of the non-physical part of the universe / event / reality / information, in which one
can choose a possible reality from several parallel realities that would be useful in the field of
artificial intelligence.

The second peculiarity of this model is that it offers the classification of attributes by looking at
them from multiple angles of visions. For example, the choice of the max operator is an
expression of an optimistic perspective. In contrast to this, the choice of the Min-operator is an
expression of the pessimistic point of view and the choice of the average-operator is an
expression of a neutral point of view. The combination of all operators in one model offers a
transparent decision that is made from multiple perspectives

This model has the potential to offer a classification of attributes in numerous environments such
as Fuzzy, Intuitionistic, Neutrosophic, or any other suitable environment required. Each
environment has its own ambiguity or hesitation level. By choosing a particular environment,
this model would be expanded to work on any level of uncertainty, hesitation, or ambiguity.
This attributive/state ranking model offers the ranking from micro-universe to macro-universe
stages i.e. from inner smaller cell to outer larger universe.

Primarily, this Model delivers the internal ranking of attributes (states of subjects) named "Local
Attributive ranking" (ranking of states) (classification of attributes/states of micro-universe)

On the next stage, this Model offers an exterior classification of states named "Global Attributive
Ranking."

On a further extended level this Model offers the 3rd type of attributive ranking named
"Universal Combined-Consciousness State Ranking (Classification of attributes of the macro-
universe)

This model also offers extreme values, as extreme behaviors, and neutral values, as neutral
behavior of universes that would be helpful to find the optimal and neutral states of all kinds of
universes/realities/events/information from their micro- to macro levels.

At the final level, it provides a precise measure of the authenticity of classification by using the
frequency matrix.

Initially, we consider the case of the PESWHSS-Matrix to rank the given attributes or states of subjects.

These subjects with their all attributes/sub attributes are considered to be one universe.

S.Rana, M. Saeed, F. Smarandache, LGU-Combined-Consciousness State Model



Neutrosophic Sets and Systems, Vol. 51,2022 69

Later, we can generalize this Model into Plithogenic Intuitionistic, Plithogenic Neutrosophic, and other
multiple useful required environments agreeing the state of mind of the decision-makers.
The Algorithm of the LGU Combined-Consciousness State Ranking Model is described below,
Step 1. Construction of Universe: Consider the fuzzy universe of discourse Up = {x;} i =1,2,3,..., M.
Consider some attributes/sub-attributes and subjects need to be classified where attributes/sub-attributes
are Af j = 1,2,3,...,N and k = 1,2,..., L represents numeric values of attributes 4; (parallel level layers),
and concerned subjects are T = {x;} © U where i can take some values from 1 to M such that Define
mappings F and G such that,

F: A¥ x Ak x A% x...x A% — P(U) For some fixed k (leve-1) (5.1)

G: A% x Ak x A% x...x A% - P(U), For some different fixed k (level-2) (5.2)
Step 2. Construction of PFHS-Matrix: Write the data or information (fuzzy-memberships) of PFHS-Set in

the form of PFHS-Matrix B = [,qug(xl-)]. If there are some non-favorable attributes in the given
J
Information, we may replace their memberships (u,x(x;)) by non-membership (1 — u,k(x;)) while the
J ]

neutral and favorable attributes would be displayed by their fuzzy memberships.
Step 3. Construction of PESWHSS-Matrix: By using local aggregation operators constructed in Sec. -4
formulate PFSWHSS-Matrix given as,

[lse]
" flgeol]

Step 4. Local Attributive Ranking: The Local Attributive Ranking is the ranking of the accumulated states

of matter bodies (subjects) that would be acquired by considering cumulative memberships sz (X) of the
J

(5.3)

last row of each layer of By,.

The higher the membership value, the better the attribute / sub-attribute that corresponds to this
membership. At this stage, the attributive classification of all layers or a selected layer would be provided
according to the required situation. In addition, the process would eventually stop when the transparent
local attributive ranking is obtained. If there are some ties or ambiguities in the local attributive ranking
that would be eliminated in the next step of the global ranking, a more transparent ranking would be
observed.

Step 5. Global Attributive Ranking: Final global attribute ordering would be provided by using the
Frequency Matrix, "F;;" and the percentage frequencies Matrix f;; by combining the states of mind of the
decision-makers.

Al fll f12 . . . le
AZ f21 f22 . . . fZN

=l G4a
AN fMl fMZ . . . fNN
Al fl*l 1*2 . . . l*N
A2 f2*1 f2*2 . . . fZ*N

R A G4
Avlfyr fyz - - - fan
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Where, f; is the percentage frequency measure
« _ i)
f” 2:.: fij)

x 100 (5.4)c

In F;; the values of the first column signify the frequency with which the 1st position is achieved, which
is reached by some specific attributes. The elements of the column 2 represent the frequency of acquiring
the second position and so on. Similarly the elements of F;; represent the percentage frequencies. To find
out which attribute would be assigned the first position we consider the entries in the first column of Fj;
the attribute corresponds to the highest value of the first column attains the first position and then we
delete this column of the first position and the row associated with this attribute. This reduces the
dimension of the matrix. Then, for the second position, add the remaining percentage frequencies of the
first position into the next percentage frequencies of the second column and then look for the highest
percentage frequency in the second column for the decision of the second position.

Once the second position is determined, we delete the corresponding column and row of that position
and continue the practice until the final position is allocated.

This Percentage Frequency Matrix has a great potential to handle ties.

Step 6. Authenticity measurement of the Global ranking: In the last step, we can check the authenticity
by means of ratios.

Percentage authenticity measure of j;, selected positions for i, Attribute,
Highest frequency of j:p position

. —— x 100
Total frequency of jspposition
max(f;))
M =—=—=—x100 5.5
Y Zz(f ij) (5:5)

Step 7. Final Universal States (Combined Consciousness States) and Ranking;:

The final universal states (Combined Consciousness states) of Universes as final accumulated fuzzy
memberships Q,, are provided by using the disjunction operator, (t = 1) the conjunction operator, (t =
2), and the average operator (t = 3) on already cumulative memberships of the last row of SWHSS-Matrix
Ba,, These accumulated fuzzy memberships Q,, represent the final Universal State or the Combined
Consciousness State of the universe.

For a fixed k and t the universe with the greatest cumulative membership would be considered the better
universe, and further order of the universes would be observed by arranging the Q. in descending order.
To get the final ranking of the universal states and to obtain extreme and neutral accumulated states of
the Universe/Reality/Event/Information, we would proceed as

Taking t = 1,2,3 respectively on Q,,; we would obtain the following extreme and neutral values.

Q. = mjaxﬂi,; X) (5.6)

2 = min [02,(0)| 57)
% Qi’?(x)

Q; = ——1— (5.8)

At this level Q; and Q,, would give the extreme (lowest and highest) states and Q3 would give the
neutral states of Universe/Reality/Event/Information as accumulated fuzzy memberships.

The local order of the universes is obtained by arranging these cumulative memberships in descending
order, and the global order is offered by using the same scenario of the frequency matrix (step-5).
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5. Application of LGU Combined-Consciousness State Ranking Model
Numerical Example:
To achieve the purpose of non-physical classification, initially, we first develop two PFHS-Sets with a-
Combination and f-Combination of attributes, i.e., for @ and  universes. Then we represent it as PFHS-
Matrix B, which consists of two layers that represent the mappings F and G that are used to parameterize
a combination of attributes/subattributes. By assuming different or specific numerical values of k,
consider a-Combination of attributes are parameterized by mapping F and -Combination of attributes
by mapping G. The overall LGU Combined-Consciousness State Ranking is described by following the
steps in the algorithm described in Section -5.
Step 1. Construction of the Universe: Consider U be the set in five candidates of the mathematics department
and out of these five only three have participated in consciousness quantification and classification
experiment. let T be a set of these three candidates (subjects), T = {Peter, Aina, kitty}, (T < U). The elements
of T are our subjects. The states of these subjects are A attributes quantified through the fuzzy linguistic
scales. The classification of these attributes is required.
These Afattributes are organized in the following manner:
A’f = Intelligence level with numeric values, k = 1,2 s.t
A} = very intelligent, A? = moderate intelligent
A% = Fous, with numeric values, k = 1,2 s.t
A} = Strong focus A3 = Weak focus
A% = Observation with numeric values, k = 1,2 s.t
A} = Strong observation , A3 = weak observation
A% = Expression with numeric values k = 1,2 st
A} = Strong expression, A7 = Weak expression
F and G be the plithogenic fuzzy parameterizations of the combination of their states (attributes) such that
F: A¥ x A% x A% x...x A% > P(U) (choosing some of the numeric values of A¥, k=12,..,L
G: A% x A% x A% x...x A¥, > P(U) (choosing some other numeric values of A%, k = 1,2,...,L
Let these candidates of set T are our x;subjects, i = 1,2,3, and their states are attributed/sub-attribute
represented Af j = 1,2,3,4 and k = 1,2. We are looking for the best-reflected attribute among the given
Combination of attributes (case of the local universe). The local universe of subjects and attributes for first
level k = 1 is described as
T = {Peter, Aina, kitty} = {x, x5, x5} where xy, x,, x3 represent x; subjects under consideration, initially,
we represent the combination of states of the first level for k = 1(combination of attributes that are
parametrized by mapping F)
1. Intelligence: j = 1, k = 1 (very intelligent)
2. Focus: j = 2, k = 1 (strong focus)
3. Observation: j = 3, k = 1 (strong observation)
4. Expression: j = 4, k = 1 (strong expression)
Now fuzzy memberships (fuzzy parameterization) are assigned by using fuzzy linguistic scales for details
see ref. [33-36].
Let the Function F represents the fuzzy parameterization of the given combination of states/attributes s.t.,
F(AL AL, AL, AL) = {x,(0.3,0.7,0.4,0.5), x, (0.4,0.5,0.4,0.1), x5 (0.6,0.2,0.5,0.7) } 6.1)
let us name the combination of attributes Af, A}, A3, A} as @ Combination representing the first level for
k=1
Consider some other combination of states described for k = 2 These states are parametrized by mapping
Gs.t G: AF x A% x Ak x A% > P(U)
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The local universe of subjects and attributes for second-level k = 2 is described below
1. Intelligence j = 1, k = 2 (moderate intelligent)
2. Focus: j = 2, k = 2 (weak focus)
3. Observation: j = 3, k = 2 (weak observation)
4. Expression: j = 3, k = 2 (weak expression)
Let the function be G represent the fuzzy parametrization of the given combination of states/attributes s.t,

G(A2%, A% A%, A%) = {x,(0.5,0.0,0.2,0.6), x,(0.6,0.7,0.8,0.5), x5 (0.4,0.7,0.5,0.9)}
(6.2)
let us name the combination of attributes A7, A3, A}, A} as § Combination representing the second level for
k=2
Step 2. Construction of PFHS-Matrix:
The first layer of PFHS-Matrix B = [u 4k (xl-)] is constructed by using the parametrized states given in Eq.
6.1 for a combination (first level layer of PFHS-Matrix, k =1) and The second layer of PFHS-Matrix is

constructed by using the parametrized states given in Eq. 6.2 for f combination (second level layer of
PFHS-Matrix, k =2) and this information would be displayed in PFHS-Matrix as shown below.

03 0.7 04 0.5]
[0.4 0.5 0.4 0.1]
_lloe 02 05 0.7.|
B_I 05 00 02 06] 6.3)
l0.6 0.7 08 0.5J
04 0.7 05 09I

Step 3. Construction of PESWHSS-Matrix:
The PFSWHSS-Matrix By, is constructed by using Egs. (3.10 ), (4.1), (4.2), and (4.3) for information of (6.3)
m[0.3 0.7 04 05 T 1
04 05 04 01
06 02 05 0.7
[[0.6 0.7 0.5 0.7]]
[0.5 00 02 06 ]
06 0.7 08 05
04 0.7 05 09
[[[0.6 0.7 0.8 0.9][
0.3 0.7 04 05 7
04 05 04 01
06 02 05 0.7
(0.3 0.2 0.4 0.1]]
Bac=|lfo5 00 02 06 ] (6.4)
06 0.7 08 05
04 0.7 05 09
[[[0.4 0.0 0.2 o0.5]/
0.3 0.7 04 05
04 05 04 01
0.6 02 05 0.7
[0.43 0.46 0.43 0.43]
[0.5 0.0 0.2 0.6
06 0.7 08 05
04 0.7 05 09
11[0.5 0.46 0.5 0.66]

Step 4. Local Attributive/States Ranking: By, provides The local order of states/attributes for a
Combination of attributes or a-universe i.e the first level-layer is obtained by observing the whole

S.Rana, M. Saeed, F. Smarandache, LGU-Combined-Consciousness State Model



Neutrosophic Sets and Systems, Vol. 51,2022 73

memberships of (6.4) for first-level k = 1 and first aggregation operator (¢t = 1). See Eq.4.1 We observe
here a tie between A3 (Qi% (X) = 0.7) and A} (Q}\}} (X) = 0.7) which would be removed in the next step of

the Global States ranking using the Frequency-Matrix Fj;.

AL =4} > Al > AL (6.5)
Ba,, provides The local ordering of attributes for f Combination of attributes or f-Universe (second

level-layer obtained for k = 2) See Eq. 6.4 by using the first operator t = 1 (eq. 4.1)

A2 > A2 > A% > A2 (6.6)
Ba,, provides the local ordering of attributes for a-Combination of attributes (a-Universe) by using the
second operator t = 2 Eqs 6.4 and (4.2)

AL = Al > AL > A} (6.7)
Similarly
Ba,, provides the local ordering of attributes for 8 Combination of attributes (8-Universe ) by using the

second operator t = 2 Eqs 6.4 and (4.2)

AZ = A% > A% > A2 (6.8)
Ba,, provides the local ordering of attributes for « Combination of attributes (a-Universe) by using the
third operator t = 3 Eqs 6.4 and (4.3)

AL > Al = AL = A} (6.9)
Ba,, provides the local ordering of attributes for # Combination of attributes (8-Universe ) by using the
third operator (t = 3) Eqs 6.4 and (4.3)

AZ = A2 = A2 > A2 (6.10)
Step 5. Global States/Attributive Ranking:
The frequency matrix F;; provides a final global ordering of attributes. In the frequency matrix Fj, which
is a square matrix of frequencies of positions for first level-layer a-Universe, the columns of Fjj represents
frequencies of positions, i.e., the entries of the first column represent the frequencies of attaining the first
position by some attributes while a row of F;; represents the attributes. The F] is constructed from Eqg.

(6.5), (6.7), (6.9), and (5.4)a, (5.4)b, (5.4)c

a

4t D1 P2 P3 Ds
}[0 3 0 0 ]
Fi=412 0 1 0 (6.11)
AL [1 1 1 0 J
alt 1 0 1
p1 P2 P3 Pa
4o’ 100 o o |
Fi*=4z2l667 0 333 0 | (6.11)a
A} l33.3 333 333 0 J
Ai'333 333 0 33.3
The Global States ranking of attributes obtained from F* is given below.
AL > AL > AL > A (6.12)
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The Pf is constructed from Eq. (6.6), (6.8), (6.10), and (5.4)a, (5.4)b, (5.4)c

‘32 P1 P2 P3 D3
A1 [0 2 0 1 l
Fi=a3l0 0 1 2 (6.13)
42 lo 1 2 0 J
423 0 0 0
‘32 b1 D2 D3 b3
A1 [0 66.7 0.0 33.3]
FEF =430 00 333 667 (6.13)
42 lo 333 667 0 J
421100 00 0
The Global States ranking of attributes obtained from Fljﬁ is given below.
Az = A2 > A2 > A3 (6.14)

It is observed that the ties of local ranking are removed in the final global ranking
Step 6. Authenticity measurement of the Global States Ranking:
Percentage authenticity measure for first level a-universe is obtained by using Eq. (5.5) and (6.11)a
Percentage authenticity of the first position for 43 = 66.7%
Percentage authenticity of the second position for A} = 60%
Percentage authenticity of the third position for 4} = 50%
Percentage authenticity of the fourth position for A3 = 100%
Percentage authenticity measure for first level f-universe is obtained by using (5.5) and (6.13)a
Percentage authenticity of the first position for A5 = 100%
Percentage authenticity of the second position for A7 = 66.7%
Percentage authenticity of the third position for 43 = 66.67%
Percentage authenticity of the fourth position for 43 = 66.7%
Step 7. Final Universal States (Combined Consciousness States) and Ranking:
we provide the final ordering of the universe by using all three aggregation operators.
Maximum Combined Consciousness States (Universal Memberships) of a and  universes:
taking k = 1,2 for a and f universes and fixing t = 1 (Max-operator) using Egs. (6.4) and (5.6)
Q,,=07 Q, =09 (6.15)
We can see by using operator t = 1, § universe is better than a universe.
Minimum Combined consciousness States (Universal Memberships) of a and f universes:
Taking k = 1,2 for a and f universes and fixing ¢ = 2 minimum universal memberships of all given
Attributes with respect to subjects, are obtained using Egs. (6.4) and (5.7) respectively.
Q,=01 0, =00 (6.16)
We observe by using the operator t = 2, § universe is better than « universe.
Neutral Combined Consciousness States (Universal Memberships) of a and f universes:
similarly, taking k = 1,2 for @ and § universes and fixing t = 3, we can provide average universal
memberships of all given subjects with respect to attributes, using Egs. (6.4) and (5.7)
Q,; = 0.437, Q,5 = 0.53 (6.17)
The Universal States ordering: By applying the frequency matrix analysis (Eqs. 6.15, 6.16, 6.17, and (5.4)a,
(5.4)b, (5.4)c The ranking of the states of the universes is
B(universe) > a(universe) (6.18)
7. Pie graphs of the LGU Combined-Consciousness State Ranking Model
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7.1 Pie graphs of the LGU Combined-Consciousness State Ranking Model for the a-Universe
The pie graphs (Figl-Fig 4) present the individual states (fuzzy memberships) of 3 subjects considering

one attribute at a time for the a-Universe (for aggregation purposes, we use the averaging operator (t = 3)

Individual states of x1,x2,x3 for A-1 Inidvidual states of x1,x2,x3 for A-2

P

mx-1 mx-2 mx3 mx-1 mx-2 mx-3
Figure 1a (Individual states of A-1) Figure 2a (Individual states of A-2)
Individual states of x1,x2,x3 for A-3 Individual states of x1,x2,x3 for A-4

mx-1 mx-2 mx-3 mx-1l mx-2 mx-3

Figure 3a (Individual states of A-3) Figure 4a (Individual states of A-4)
Fig. 5 represents the aggregated states of the three subjects ( a-Universe first level of aggregation)
represented for each attribute.
Fig 6 is representing the aggregated state of the whole universe that is obtained by aggregating the

previous aggregated states of fig 5 by using the averaging operator ( a-Universe second level of
aggregation)

Aggregated states of x1,x2,x3 Universal aggregated state

L

= Final Universal membership by t-3

A1 mA-2 mA3 =A4 = Final Universal non-membership by t-3
Figure 5a (Aggregated states) Figure 6a (Universal states)
7.2 Pie graphs of the LGU Combined-Consciousness State Ranking Model for the B-Universe
(Figlb-Fig 4b) pie graphs are presenting the individual states (fuzzy memberships) of 3 subjects by

considering one attribute at a time for the f-Universe (The aggregation operator used is the averaging
operator (t =3)
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States of x1,x2,x3 for A-1 States of x1,x2,x3 for A-2 0

srorfe

mx-1 mx-2 mx-3 mx-1 mx-2 mx-3

Figure 1b ( Aggregated States for A-1) Fig 2b ( Aggregated States for A-2)

Individual states of x1,x2,x3 for A-3 Individual states of x1,x2,x3 for A-4

@

mx-1l mx-2 mx-3 mx-1l mx-2 mx-3

Figure 3b ( Aggregated States for A3) Figure 4b( Aggregated States for A-4)
Fig 5b is representing aggregated states of the three subjects ( f-Universe first level of aggregation)
represented for each attribute.
Fig. 6b represents the aggregated state of the entire -Universe that is obtained by aggregating the previous
aggregated states of Fig. 5b by using the averaging operator ( f-Universe, the second level of aggregation)

Aggregated states of x1,x2,x3 Universal aggregated state
. B ',
‘ = Final Universa ership by t-3
mA-11 =mA-21 =A31 =A41 = Final Universal non-membership by
-3
Figure 5b (Aggregated states) Figure 6b (Aggregated states)

8. Conclusion :

1. We have observed the final global ordering obtained in Eq. (6.12 ) is the most frequently observed local
ordering in all these ranking orders, which is also observed the same in the local ordering of § universe
in Eq. (6.14) which shows the final global State ranking is most transparent and authentic Ranking.

2. Expressions (6.15), (6.16), (6.17) provide the highest, lowest, and average states of universes, through
final accumulative memberships.

3. The Ordering of universes shows that on the Global Universal level, § universe is better than «
universe.
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4. these results of local and global ordering are also verified by the pie graphs

1. Local ordering: we can observe local orders using these novel plithogenic hyper-supersoft matrices and
local operators. Each operator reflects the state of mind of the decision-maker; for example, the Max
operator reflects the optimal state of mind, the Min operator reflects the Passimistic state of mind, and the
Average operator reflects the neutral state of mind.
2. Global ordering: We can provide a global order by combining the results of all three rankings using the
frequency matrix. These three rank orders are obtained from three aggregation operators that represent
three states of the human mind. The ranking at the levels of global states will be transparent and impartial,
taking into account three different states of the human mind

3. Universal ordering: We can compare the universes by applying the max operator (t =
1), the min operator (t = 2) and the average operator (t = 3) on cumulative memberships of the last
row for each universe. The universe with the largest cumulative membership would be better, and further,
a local ordering of the universes is obtained by arranging these cumulative memberships in descending
order and the global ordering is offered by using the same scenario of the frequency matrix
4. Extreme Universal Memberships: We can also find out the extreme values of these universes and can
observe these attributes in the large universe made up of several smaller parallel universes. We can choose
from among all universes the best-reflected attribute that is best in most universes.
5. local and global ordering inside the universe: In this article, our focus is on the non-physical states of the
subjects or universe. Local and global ordering We have offered a local and global ordering of states of
subjects (Attributes, Sub-attributes) within a universe.
6. local and global ordering of the Universe: Furthermore, a local and global ordering of states of the Universe
is offered. The state of the universe is obtained by accumulating the states of all subjects of the given
universe.
7. Combined Consciousness of the Universe: The state of the universe is presented by the accumulated states
of all its subjects. In this ranking model, the accumulated states of all subjects as a Combined
Consciousness of the universe is offered in the form of universal memberships.

9. Open problems:
Now, let us list some of the open problems that could be addressed in future research.
¢ In this article, we developed the LGU Combined Consciousness State Ranking Model in the plithogenic
fuzzy environment.
This model can be extended to other environments, such as intuitionistic environment, neutrosophic
environment, or any other mixed environment according to the required conditions or states of mind of
the decision-makers.
¢ In addition, some other local operators can be used in the construction of the model according to the
requirements of the relevant authorities.
e Attributive and subjective ranking models can be constructed using the literature developed in this
article.
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