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ABSTRACT. We recall the definitions of a nexus and a TreeSoft
Set, and investigate the relation between them. We associated a
nexus with a TreeSoft Set induced by a tree graph and vice versa.

1. INTRODUCTION

The nezus was defined by using the notion of the address set by
Nooshin [5] in 1984. Brillouin’s [2] investigated the concept of nezus
algebras as an abstract algebraic structure in 2009. The soft set was
introduced by Molodtsov [3] in 1999. The MultiSoft Set was introduced
by Alkhazaleh et al. [I] in 2010. To get more realistic results, in 2022
Smarandache [1] defined the concept of TreeSoft Set as a generalization
of soft sets and MultiSoft Sets. In this note, we investigate the rela-
tion between a nexus and TreeSoft Set induced by a tree graph, and
associated a TreeSoft Set with a given nexus.
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Hereafter, let N* be the set of non-negative integers, N the set of
neutral numbers, U a universe of discourse, P(U) the power set of U,
H a non-empty subset of U, P(H) the power set of H, A a set of
attributes (parameters, factors, etc.), and N denotes a nexus.

2. PRELIMINARIES

Definition 2.1. ([5]) a) A non-empty address is of the form
(a1, a9, -+ ,a,,0,0,---) (briefly, (aj,as, - ,a,)), where a;,n € N,
The sequence of zero is called the empty address and denoted by ().
b) A nexus N, is a non-empty set of addresses with the properties:
(a1,as, -+ ,an_1,a,) € N implies (ay,as, - ,a,-1,t) € N,
for all 0 <t < a, and for an infinite nexus {a;}°, € N, a; € N implies
(a1, ,an_1,t) € N, for 0 <t < ay,.
c) Let a € N. The level of a is said to be:

(i) n, if a = (a1, aq,...,a,), for some a; € N,
(ii) oo, if a is an infinite sequence of N,

(iii) 0, if a = ().

Definition 2.2. ([3]) The pair (F,U), where F' : A — P(U) is called
a soft set over U.

Definition 2.3. ([1]) Let A = {A;, Ay,---, A,}, for some n € N,
where Ay, Ay, - -+, A, are considered attributes of first level (since they
have one-digit indexes). Each attribute A;, 1 < ¢ < n, is formed by
sub-attributes Al = {ALla ALQ, e }, A2 = {AQJ, AQVQ, cee },' te An =
{A,1, A2, }, where the above A;; are sub-attributes (or attributes
of second level) (since they have two-digit indexes). Again, each sub-
attribute A, ; is formed by sub-sub-attributes (or attributes of third
level): A; ;% And so on, as much refinement as needed into each
application, up to sub-sub- - - - sub-attributes (or attributes of m-level)
(or having m digits into the indexes): A, 4,...i,,. Therefore, a graph-
tree is formed, that we denote as Tree(A), whose root is A (considered
of level zero), then nodes of level 1, level 2, up to level m. We call leaves
of the graph-tree, all terminal nodes (nodes that have no descendants).
Then the TreeSoft Set is:
F: P(Tree(A)) — P(H)
Tree(A) is the set of all nodes and leaves (from level 1 to level m) of
the graph-tree, and P(Tree(A)) is the powerset of the Tree(A). All
node sets of the TreeSoft Set of level m are:
Tree(A) ={A; : i1 € N} U{Ay 4, 1 11,192 € N}
U cee U{Ailﬂéy”'fim . il, ig, s ,im € N}

The first set is formed by the nodes of level 1, second set by the nodes
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of level 2, third set by the nodes of level 3, and so on, the last set is
formed by the nodes of level m. If the graph-tree has only two levels
(m = 2), then the TreeSoft Set is reduced to a MultiSoft Set [1].

3. MAIN THEOREM AND EXAMPLES

Theorem 3.1. Let F': P(Tree(A)) — P(H) be a TreeSoft Set. Then
there is a Nexus N associated with this TreeSoft Set and vice versa.

We can () associated with A, addresses of level 1 associated with at-
tribute A;, for 1 <1i < n, addresses of level 2 associated with attribute
A;j, for 1 < 4,57 < n, and so on, addresses of level n associated with
attribute A;, 4, 4, for 1 <4y, --- 4, < n, and vice versa.

The following example illustrated the Theorem 3.1.

Example 3.2. Consider a nexus:

N ={0,(1),(2),3),(1,1),(1,1,1),(1,2),(1,2,1),(2,1),(2,3),(2,3,1), (3, 1)}

with the following diagram:

(1,1,1) (1,2,1) (2,3,1)
T T T
(1,1) (1,2) (2,1) (2,3) (3,1)
\ (Tl L / /
AN I /

Fig. 3. Diagram of nexus N.

We put:
Level 0 (the root) is the node: ():=Attributes,
Level 1 is formed by the nodes: (1):=Size, (2):=Location, (3):=Weather,
Level 2 is formed by the nodes: (1,1):=Small, (1,2):=Big, (2,1):=Ker-
man, (2,3):=Isfahan, (3,1):=Warm,
Level 3 is formed by the nodes: (1,1,1):=Only room, (1,2,1):=Villa,
(2,3,1):=Kashan.
Let H := {hy, ha,- -+ , hio} and the set of Attributes: A := {A;, A, A3},
where A; = Size, Ay = Location, A3 =Weather.
Then
Ay ={A11, A2} = {Small, Big} as Sizes,
Ay = {As1, Ass} = {Kerman, Isfahan} as Iranian province,
Az = {As;:} = {Warm} as Weather,
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A1 ={A111} = {Only room} as Small size,
A9 ={A12.1} = {Villa} as Big size,
Ao = {As3:} = {Kashan} as Isfahan cities.
The diagram of Tree(A) associate with the nexus N is:

Only room Villa Kashan

Small Big Kerman/lsfahal/ Warm

Size Location Weather

|

Attributes
Fig. 3. Diagram of Tree(A).
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