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Abstract
Micro binary topology is a simple expansion of nano binary topology. The goal of this work is to create

Micro Binary Topological Spaces (MBTS) as a concept to reduce conditional qualities in troubleshooting
real-world issues. It can also be used to investigate the risk factors for students placement problems.
The second goal of the initiative is to provide the best quality possible for students. As a result, the
Micro Binary topological spaces method can be used to select the characteristics required to determine
the students level.
2020 Mathematical Sciences Classification: 54B05, 54F05
Keywords and Phrases: Core; Lower Approximation; Upper Approximation; Boundary Region; Micro
Binary Topological Space.

1 Introduction
Recently, a variety of theories have been proposed to handle uncertainty, imprecision, and ambiguity.

Pawlak [11] created rough set theory in 1982. Jothi and Thangavelu [5, 6] introduced the concept of
binary topology (BT) and discussed some of its basic features.

In the beginning, Thivagar [9] introduced the concept of Nano Topological Space (NTS). Jayalakshmi
and Janaki [7] used NTS in Medical Diagnosis. Annam and Elizabeth [3] created the NBTS. It was Mary
Margaret et al. [10]. The first person to propose Micro TS (MTS) was Chandrasekar [4]. Rani, Bhavani, and
Kumar [8] were the authors of An Application of MTS with Decision-Making Problem in Medical Events.
A variety of multi-criteria decision-making (MCDM) methods were created by Abdel-Basset et al. [1,2].
Recently, in 2024 Sangeetha and Sindhu [12] introduced the Micro Binary Topological Spaces (MBTS).

In this paper, the concept of (MBTS) is used to solve the MCDM problem and to determine the factors
that determine a students placement level.

2 Application of Micro Binary Topological Space
In this section, we develop the concept of (MBTS) and its real-life application.

In this example, we employ the (MBTS) to examine the topological reaction of attributes in the data set
to discover the important factors of ”students not picked for placement”. The data set is based on Lack of
Aptitude Preparation (LoAP), Low Confidence (LC), Limited Participation (LP), Poor Time Management
(PTM), Lack of Technical Skills (LoTS), and Poor Communication Skills (PCS). We examine the following
table on the various attributes of students given below. From this data collection, we can identify the key
factor that kept students from choosing the placement.

Here, A = {u, uI , uII , uIII , uIV } and B = {v, vI , vII , vIII , vIV } be the set of students where (A,B) =
({Ai}, {Bj})(i, j) = 0, 1, 2, 3, 4({Ui}, {Vj}) and Ω = {LoAP,LC,LP, PTM,LoTS, PCS} the set of factors
that may lead to not selected for the placement.

Table 2.1: Students’s possible attributes

Students LoAP LC LP PTM LoTS PCS Result
({u}, {v}) √ × √ √ × × SELECT

({uI}, {vI})
√ × √ √ × √

REJECT
({uII}, {vII}) × √ × √ √ × SELECT

({uIII}, {vIII})
√ × √ √ × √

REJECT
({uIV }, {vIV }) × × × × × √

REJECT
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Table-2.1 gives the information of the set of students.
Case-I Students selected for placement

(A,B)/<(Ω) = {({u}, {v}), ({uI , uIII}, {vI , vIII}), ({uII}, {vII}), ({uIV }, {vIV })}
be an equivalence relation on (A,B) and

(x1, x2) = {({u}, {v}), ({uII}, {vII})}
be the set of students selected for placement cell. Then the NBT is given by,

τ<(Ω)(x1, x2) = {(φ, φ), (A,B),≺ ({u, uII}, {v, vII}) �}.
.

µ = {≺ ({uII , uIV }, {vII , vIV }) �}.
Then the MBT is given by,

µ<(Ω)(x1, x2) = {(φ, φ), (A,B),≺ ({u, uII}, {v, vII}) �,≺ ({uII , uIV }, {vII , vIV }) �,
≺ ({u, uII , uIV }, {v, vII , vIV }) �}.

Step-1 Separate “Lack of Aptitude Preparation” from Ω
(A,B)/<(Ω− LoAP ) = {({u}, {v}), ({uI , uIII}, {vI , vIII}), ({uII}, {vII}), ({uIV }, {vIV })} be an equiv-

alence relation on (A, B) and (x1, x2) = {({u}, {v}), ({uII}, {vII})} be the set of students selected for
placement cell. Then the NBT is given by,

τ<(Ω− LoAP )(x1, x2) = {(φ, φ), (A,B),≺ ({u, uII}, {v, vII}) �}.
µ = {≺ ({uII , uIV }, {vII , vIV }) �}.

Then the MBT is given by,

µ<(Ω− LoAP )(x1, x2) = {(φ, φ), (A,B),≺ ({u, uII}, {v, vII}) �,
≺ ({uII , uIV }, {vII , vIV }) �,≺ ({u, uII , uIV }, {v, vII , vIV }) �}.

Hence µ<(Ω− LoAP )(x1, x2) = µ<(Ω)(x1, x2).
Step-2 Takeout “Low Confidence” from Ω

(A,B)/<(Ω− LC) = {({u}, {v}), ({uI , uIII}, {vI , vIII}), ({uII}, {vII}), ({uIV }, {vIV })}
be an equivalence relation on (A,B) and

(x1, x2) = {(u, v), ({uII}, {vII})}
be the set of students selected for placement cell. Then the NBT is given by,

τ<(Ω− LC)(x1, x2) = {(φ, φ), (A,B),≺ ({u, uII}, {v, vII}) �}.
µ = {≺ ({uII , uIV }, {vII , vIV }) �}.

Then the MBT is given by,

µ<(Ω− LC)(x1, x2) = {(φ, φ), (A,B),≺ ({u, uII}, {v, vII}) �,≺ ({uII , uIV }, {vII , vIV }) �,
≺ ({u, uII , uIV }, {v, vII , vIV }) �}.

Hence µ<(Ω− LC)(x1, x2) = µ<(Ω)(x1, x2).

Step-3 Separate “Limited Participation” from Ω

(A,B)/<(Ω− LP ) = {({u}, {v}), ({uI , uIII}, {vI , vIII}), ({uII}, {vII}), ({uIV }, {vIV })}
be an equivalence relation on (A, B) and (x1, x2) = {(u, v), ({uII}, {vII})} be the set of students selected
for placement cell. Then the NBT is given by,

τ<(Ω− LP )(x1, x2) = {(φ, φ), (A,B),≺ ({u, uII}, {v, vII}) �}.µ = {≺ ({uII , uIV }, {vII , vIV }) �}.
Then the MBT is given by,

µ<(Ω− LP )(x1, x2) = {(φ, φ), (A,B),≺ ({u, uII}, {v, vII}) �,
≺ ({uII , uIV }, {vII , vIV }) �,≺ ({u, uII , uIV }, {v, vII , vIV }) �}.

Hence µ<(Ω− LP )(x1, x2) = µ<(Ω)(x1, x2).
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Step-4 Remove “Poor Time Management” from Ω

(A,B)/<(Ω− PTM) = {({u}, {v}), ({uI , uIII}, {vI , vIII}), ({uII}, {vII}), ({uIV }, {vIV })}
be an equivalence relation on (A,B) and (x1, x2) = {({u}, {v}), ({uII}, {vII})} be the set of students selected
for placement cell. Then the NBT is given by,

τ<(Ω− PTM)(x1, x2) = {(φ, φ), (A,B),≺ ({u, uII}, {v, vII}) �}.µ = {≺ ({uII , uIV }, {vII , vIV }) �}.
Then the MBT is given by,

µ<(Ω− PTM)(x1, x2) = {(φ, φ), (A,B),≺ ({u, uII}, {v, vII}) �,
≺ ({uII , uIV }, {vII , vIV }) �,≺ ({u, uII , uIV }, {v, vII , vIV }) �}.

Hence µ<(Ω− PTM)(x1, x2) = µ<(Ω)(x1, x2).

Step-5 Takeout “Lack of Technical Skills” from Ω

(A,B)/<(Ω− LoTS) = {({u}, {v}), ({uI , uIII}, {vI , vIII}), ({uII}, {vII}), ({uIV }, {vIV })}
be an equivalence relation on (A, B) and (x1, x2) = {({u}, {v}), ({uII}, {vII})} be the set of students selected
for placement cell. Then the NBT is given by,

τ<(Ω− LoTS)(x1, x2) = {(φ, φ), (A,B),≺ ({u, uII}, {v, vII}) �}.µ = {≺ ({uIII , uIV }, {vIII , vIV }) �}.
Then the MBT is given by,

µ<(Ω− LoTS)(x1, x2) = {(φ, φ), (A,B),≺ ({u, uII}, {v, vII}) �,
≺ ({uIII , uIV }, {vIII , vIV }) �,≺ ({u, uII , uIII , uIV }, {v, vII , vIII , vIV }) �}.

Hence µ<(Ω− LoTS)(x1, x2) 6= µ<(Ω)(x1, x2).
Step-6 Separate “Poor Communication Skills” from Ω

(A,B)/<(Ω− PCS) = {({u, uI , uIII}, {v, vI , vIII}), ({uII}, {vII}), ({uIV }, {vIV })}
be an equivalence relation on (A, B) and (x1, x2) = {({u}, {v}), ({uII}, {vII})} be the set of students selected
for placement cell. Then the NBT is given by,

τ<(Ω− PCS)(x1, x2) = {(φ, φ), (A,B),≺ ({uII}, {vII}) �,≺ ({u, uI , uII , uIII}, {v, vI , vII , vIII}) �,
≺ ({u, uI , uIII}, {v, vI , vIII}) �}.µ = {≺ ({u}, {v}) �}.

Then the MBT is given by,

µ<(Ω− PCS)(x1, x2) = {(φ, φ), (A,B),≺ ({uII}, {vII}) �,≺ ({u, uII}, {v, vII}) �,
≺ ({u, uI , uII , uIII}, {v, vI , vII , vIII}) �,≺ ({u, uI , uIII}, {v, vI , vIII}) �,≺ ({u}, {v}) �}.

Hence µ<(Ω− PCS)(x1, x2) 6= µ<(Ω)(x1, x2).
Case-II Students not selected for placement

(A,B)/<(Ω) = {({u}, {v}), ({uI , uIII}, {vI , vIII}), ({uII}, {vII}), ({uIV }, {vIV })}
be an equivalence relation on (A, B) and

(x1, x2) = {({uI , uIII , uIV }, {vI , vIII , vIV })}
be the set of students selected for placement cell. Then the NBT is given by,

τ<(Ω)(x1, x2) = {(φ, φ), (A,B), ({uI , uIII , uIV }, {vI , vIII , vIV })}.µ = {≺ ({u, uIV }, {v, vIV }).
Then the MBT is given by,

µ<(Ω)(x1, x2)) = {(φ, φ), (A,B),≺ ({uI , uIII , uIV }, {vI , vIII , vIv}) �,
≺ ({u, uIV }, {v, vIV }) �,≺ ({u, uI , uIII , uIV }, {v, vI , vIII , vIV }) �}.

Step-1 Separate “Lack of Aptitude Preparation” from Ω

(A,B)/<(Ω− LoAP ) = {({u}, {v}), ({uI , uIII}, {vI , vIII}), ({uII}, {vII}), ({uIV }, {vIV })}
be an equivalence relation on (A, B) and

(x1, x2) = {({uI , uIII , uIV }, {vI , vIII , vIV })}
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be the set of students selected for placement cell. Then the NBT is given by,

τ<(Ω− LoAP )(x1, x2) = {(φ, φ), (A,B), ({uI , uIII , uIV }, {vI , vIII , vIV })}.µ = {≺ ({u, uIV }, {v, vIV }).
Then the MBT is given by,

µ<(Ω− LoAP )(x1, x2)) = {(φ, φ), (A,B),≺ ({uI , uIII , uIV }, {vI , vIII , vIv}) �,≺ ({u, uIV }, {v, vIV }) �,
≺ ({u, uI , uIII , uIV }, {v, vI , vIII , vIV }) �}.

Hence
µ<(Ω− LoAP )(x1, x2)) = µ<(Ω)(x1, x2))

.
Step-2 Takeout “Low Confidence” from Ω

(A,B)/<(Ω− LC) = {({u}, {v}), ({uI , uIII}, {vI , vIII}), ({uII}, {vII}), ({uIV }, {vIV })}
be an equivalence relation on (A, B) and

(x1, x2) = {({uI , uIII , uIV }, {vI , vIII , vIV })}
be the set of students selected for placement cell. Then the NBT is given by,

τ<(Ω− LC)(x1, x2) = {(φ, φ), (A,B), ({uI , uIII , uIV }, {vI , vIII , vIV })}.µ = {≺ ({u, uIV }, {v, vIV }).
Then the MBT is given by,

µ<(Ω− LC)(x1, x2)) = {(φ, φ), (A,B),≺ ({uI , uIII , uIV }, {vI , vIII , vIv}) �,
≺ ({u, uIV }, {v, vIV }) �,≺ ({u, uI , uIII , uIV }, {v, vI , vIII , vIV }) �}.

Hence µ<(Ω− LC)(x1, x2)) = µ<(Ω)(x1, x2)).

Step-3 Separate “Limited Participation” from Ω

(A,B)/<(Ω− LP ) = {({u}, {v}), ({uI , uIII}, {vI , vIII}), ({uII}, {vII}), ({uIV }, {vIV })}
be an equivalence relation on (A, B) and

(x1, x2) = {({uI , uIII , uIV }, {vI , vIII , vIV })}
be the set of students selected for placement cell. Then the NBT is given by,

τ<(Ω− LP )(x1, x2) = {(φ, φ), (A,B), ({uI , uIII , uIV }, {vI , vIII , vIV })}.
µ = {≺ ({u, uIV }, {v, vIV }).

Then the MBT is given by,

µ<(Ω− LP )(x1, x2)) = {(φ, φ), (A,B),≺ ({uI , uIII , uIV }, {vI , vIII , vIv}) �,
≺ ({u, uIV }, {v, vIV }) �,≺ ({u, uI , uIII , uIV }, {v, vI , vIII , vIV }) �}.

Hence µ<(Ω− LP )(x1, x2)) = µ<(Ω)(x1, x2)).
Step-4 Remove “Poor Time Management” from Ω

(A,B)/<(Ω− PTM) = {({u}, {v}), ({uI , uIII}, {vI , vIII}), ({uII}, {vII}), ({uIV }, {vIV })}
be an equivalence relation on (A, B) and

(x1, x2) = {({uI , uIII , uIV }, {vI , vIII , vIV })}
be the set of students selected for placement cell. Then the NBT is given by,

τ<(Ω− PTM)(x1, x2) = {(φ, φ), (A,B), ({uI , uIII , uIV }, {vI , vIII , vIV })}.
µ = {≺ ({u, uIV }, {v, vIV }).

Then the MBT is given by,

µ<(Ω− PTM)(x1, x2)) = {(φ, φ), (A,B),≺ ({uI , uIII , uIV }, {vI , vIII , vIv}) �,
≺ ({u, uIV }, {v, vIV }) �,≺ ({u, uI , uIII , uIV }, {v, vI , vIII , vIV }) �}.

Hence
µ<(Ω− PTM)(x1, x2)) = µ<(Ω)(x1, x2)).
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Step-5 Takeout “Lack of Technical Skills” from Ω

(A,B)/<(Ω− LoTS) = {({u}, {v}), ({uI , uIII}, {vI , vIII}), ({uII}, {vII}), ({uIV }, {vIV })}
be an equivalence relation on (A, B) and

(x1, x2) = {({uI , uIII , uIV }, {vI , vIII , vIV })}
be the set of students selected for placement cell. Then the NBT is given by,

τ<(Ω− LoTS)(x1, x2) = {(φ, φ), (A,B), ({uI , uIII , uIV }, {vI , vIII , vIV })}.
µ = {≺ ({uII , uIV }, {vII , vIV }).

Then the MBT is given by,

µ<(Ω− LoTS)(x1, x2)) = {(φ, φ), (A,B),≺ ({uI , uIII , uIV }, {vI , vIII , vIV }) �,
≺ ({uII , uIV }, {vII , vIV }) �,≺ ({uI , uII , uIII , uIV }, {vI , vII , vIII , vIV }) �}.

Hence
µ<(Ω− LoTS)(x1, x2)) 6= µ<(Ω)(x1, x2)).

Step 6 Separate “Poor Communication Skills” from Ω

(A,B)/<(Ω− PCS) = {({u, uI , uIII}, {v, vI , vIII}), ({uII}, {vII}), ({uIV }, {vIV })}
be an equivalence relation on (A, B) and

(x1, x2) = {({uI , uIII , uIV }, {vI , vIII , vIV })}
be the set of students selected for placement cell. Then the NBT is given by,

τ<(Ω− PCS)(x1, x2) = {(φ, φ), (A,B), ({uIV }, {vIV }), ({u, uI , uIII , uIV }, {v, vI , vIII , vIV }), ({u, uI , uIII},
{v, vI , vIII})}.

µ = {≺ ({u}, {v}) �}.
Then the MBT is given by,

µ<(Ω− PCS)(x1, x2) = {(φ, φ), (A,B),≺ ({u}, {v}) �,≺ ({uIV }, {vIV }) �,≺ ({u, uIV }, {v, vIV }) �,
≺ ({u, uI , uIII , uIV }, {v, vI , vIII , vIV }) �,≺ ({u, uI , uIII}, {v, vI , vIII}) �}.

Hence µ<(Ω− PCS) 6= µ<(Ω)(x1, x2).

3 Observation
Figure 3.1 shows lack of technical skills and poor communication skills are the major impacts of not being
selected for student placement.

Figure 3.1
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4 Conclusion
In the end, the placement process can teach both chosen and non-chosen students valuable lessons. The
chosen pupils ought to face their new chances with zeal and an openness to learning. Those who are not
chosen can utilize this experience to strengthen their will and fortitude. Every student must understand
that every experience advances their development both personally and professionally. They can use these
circumstances as stepping stones to their future success if they remain upbeat and proactive.
Acknowledgement. The authors express their sincere gratitude to the referees for their insightful
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References
[1] M. Abdel-Basset, A. Gamal and R.K. Chandrabortty, A new hybrid multi-criteria decision- making

approach for location selection of sustainable offshore wind energy stations. A case study, Journal of
Cleaner Production, 280 (2021), 1244-1262.

[2] M. Abdel-Basset, G. Manogaran and M. Mohamed, A neutrosophic theory based security approach for
fog and mobile-edge computing, Computer Networks, 157 (2019), 122-132.

[3] G. H. S. Annam and J. J. Elizabeth, Cognition of Nano Binary Topological Spaces, Global Journal of
Pure and Applied Mathematics, 15(6) (2019), 1045-1054.

[4] Chandrasekar, On Micro Topological Spaces, Journal of New Theory, 26 (2019), 23-31.
[5] S. N. Jothi and P. Thangavelu, Topology between two sets, Journal of Mathematical Sciences and

Computer Applications, 1(3) (2011), 95-107.
[6] S. N. Jothi and P. Thangavelu, On binary topological spaces, Pacific-Asian Journal of Mathematics,

5(2) (2011), 133-138.
[7] A. Jayalakshmi and C. Janaki, New class sets in nano topological fields and application in Medical

Diagnosis, Int.Journal of engineering Research, 12(16) (2017), 5894-5899.
[8] M. Josephine Rani, R. Bhavani, and Bharathi Ramesh Kumar, An Application of Micro Topological

Spaces with Decision Making Problem in Medical Events, http://ymerdigital.com, 21(11) (2022), 1790-
1805.

[9] M. Lellis Thivagar and Carmel Richard, In nano-forms of weak open sets, International journal for the
establishment of statistics, Journal of New Theory, 26 (2013), 31-37.

[10] A. Mary Margaret and M. Trinita Pricilla, Application of Neutrosophic Vague Nano Topological Spaces,
Neutrosophic Sets and Systems, 39(2021), 53-69.

[11] Z. Pawlak, Rough Sets, International Journal of Computer and Information Sciences, 11 (1982), 341-
356.

[12] C. Sangeetha and G. Sindhu, An Introduction to Micro Binary Topological Spaces, International Journal
of Creative Research Thoughts (IJCRT), 12(3) (2024), f885-f890.

162


