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paper, a new score and accuracy function of intuitionistic fuzzy sets have been proposed, and used
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suitable career paths for each student based on their individual characteristics and preferences.
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1. Introduction
The complex and constantly shifting nature of individual preferences and uncertainties in
today’s job market are often overlooked by traditional career selection methods. It might be too
challenging for conventional decision-making frameworks to adequately capture the ambiguity
surrounding employment decisions, where qualitative and quantitative factors interact. The
need for a more nuanced approach has prompted research into intuitionistic fuzzy sets, which
provide a solid mathematical basis for modeling uncertainty and missing knowledge. This work
aims to provide a robust alternative to effective career selection by utilizing intuitionistic fuzzy
sets and the Score Function Distance Method. Using this new perspective, decision-makers can
evaluate potential career paths more thoroughly, accounting for people’s degree of reluctance
and doubt in addition to personal preferences. In the end, applying intuitionistic fuzzy logic to
career counseling represents a significant advancement in decision-making methods, offering
new insights into both professional and personal development.

Intuitionistic Fuzzy Sets (IFS) have been used extensively in decision-making, including
choosing a career. To quantify the distance between IFS and determine the grade difference
in the information conveyed by IFS. Oktaviani et al. [10] proposed the normalized Euclidean
distance approach. In situations like choosing a career, decision-making frequently entails
negotiating ambiguity and uncertainty.

Instead of depending just on binary classifications, Intuitionistic Fuzzy Sets (IFS) provide a
convincing method for handling these difficulties by enabling the representation of partial truths.
To assess students’ potential for different academic majors, Oktaviani et al. [11] have suggested
using intuitionistic fuzzy sets. The intuitionistic fuzzy sets have been used by Sutrisno et
al. [12] to identify research subjects using the normalized distance method. Ngan et al. [8] have
shown how to use intuitionistic fuzzy sets in medical diagnostics by employing δ-inequalities.
Thus, such strong frameworks can be used in situations involving career decision-making,
guaranteeing that choices are based on thorough and adaptable mathematical structures.

An effective framework for handling imprecision and uncertainty in a variety of decision-
making situations is provided by the mathematical underpinnings of intuitionistic fuzzy sets.
Fundamentally, a membership function and a non-membership function define an intuitionistic
fuzzy set, offering a level of hesitancy that represents the uncertainty in allocating an element
to a specific set. In order to solve transport handling difficulties, Chakraborty and Saha [3]
used intuitionistic fuzzy set notions. Applying intuitionistic fuzzy sets to career decision-making
allows for a more thorough assessment of candidate competencies, especially in situations where
subjective assessments are crucial. This can be especially helpful when applying techniques
like the fusion of Score Function and Hamming Distance Method, which successfully accounts
for the intricacy of human assessments and improves the process of choosing a job when there
is uncertain data. The score function for inter-valued intuitionistic fuzzy sets has been applied
in decision-making by Nguyen [9]. The incorporation of these mathematical concepts into real-
world applications ultimately opens the door to more trustworthy and knowledgeable results
while making decisions about one’s profession.

The Score Function Distance Method is a crucial tool for determining a profession since
it successfully addresses the complex nature of making decisions in the face of uncertainty.
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By using this technique, people can methodically evaluate their skills and preferences in
relation to several career pathways, which helps them make decisions that can sometimes seem
overwhelming. This method’s success in optimizing outcomes based on collective evaluations,
Henra et al. [6] used in educational contexts, namely in the selection of video conferencing
platforms for learning mathematics. The fusion of Score Function and Hamming Distance
Method, offers a strong framework that not only makes career decisions easier but also
dynamically adjusts to unique situations and goals within a contextual environment.

The combination of the score function and the hamming distance method offers a
sophisticated framework for assessing different career routes through an intuitionistic fuzzy lens
in the search for the best career choices. By recognizing the inherent ambiguity and complexity
of individual preferences and market dynamics, this method successfully harmonizes decision-
making with practical circumstances. Decision-makers can evaluate job possibilities in a more
comprehensive way by combining qualitative and quantitative information. Applications of
intuitionistic fuzzy sets in the healthcare sector were first presented by Wardani et al. [14].
Finally, using the combination of the hamming distance method and intuitionistic fuzzy score
function not only expedites career assessments but also enables people to make well-informed
decisions that align with their skills and professional goals.

Ejegwa et al. [5] have been used the normalized Euclidean distance method of intuitionistic
fuzzy sets for career determination. To reduce the computational error and to get more precise
result the combination of score function and normalized hamming distance method have been
introduced to solve the career determination related problems.

2. Methodology
Definition 2.1 ([1]). Let X be a non-empty set. An Intuitionistic Fuzzy Set A in X is the
collection of the form A = {(ξ,µA(ξ),νA(ξ),πA(ξ))) : x ∈ X }, where µA,νA,πA : X → [0,1], and
0≤µA(ξ)+νA(ξ)≤ 1. µA(ξ) is the grade of belongingness of the element ξ in A and νA(ξ) is the
grade of non-belongingness of ξ in A. For each ξ ∈ X , πA(ξ)= 1−µA(ξ)−νA(ξ) is called the grade
of hesitation.

Definition 2.2 ([2]). An Intuitionistic Fuzzy Set A is called an Intuitionistic Fuzzy Number if
it satisfies the following conditions:

(i) Normality: If there exists ξ ∈ X such that µA(ξ)= 1 and νA(ξ)= 0.

(ii) Convexity: Set A is convex with respect to its membership function and concave with
respect to non-membership function.

(iii) Continuity: Its membership function is upper semi continuous and its non-membership
function is lower semi continuous.

(iv) Boundedness: Set A is bounded.

Definition 2.3 ([4, 7]). For any intuitionistic fuzzy number ξ= (µξ,νξ), the Score of ξ can be
calculated by the formula: S(ξ)=µξ−νξ where S(ξ) ∈ [−1,1].

Definition 2.4 ([7]). For any IFN ξ= (µξ,νξ), the accuracy function is defined as H(ξ)=µξ+νξ
where H(ξ) ∈ [0,1].
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Definition 2.5 ([4]). Let ξ1 = (µξ1 ,νξ1) and ξ2 = (µξ2 ,νξ2) be two intuitionistic fuzzy numbers.
Then S(ξ1) = µξ1 −νξ1 and S(ξ2) = µξ2 −νξ2 also H(ξ1) = µξ1 +νξ1 and H(ξ2) = µξ2 +νξ2 be the
scores and accuracy functions of the IFNs ξ1 and ξ2, respectively. Then

(I) If S(ξ1)< S(ξ2), then ξ1 < ξ2.

(II) If S(ξ1)= S(ξ2), then

(i) If H(ξ1)= H(ξ2), then ξ1 = ξ2.
(ii) If H(ξ1)< H(ξ2), then ξ1 < ξ2.

Definition 2.6. Szmidt and Kacprzyk [13] introduced the normalized hamming distance
between two intuitionistic fuzzy sets A and B as:

d(x, y)= 1
2n

n∑
i=1

|µA(xi)−µB(xi)|+ |ϑA(xi)−ϑB(xi)|+ |πA(xi)−πB(xi)|.

3. Result and Discussion
Definition 3.1. The new score function for IFNξ = (µξ,νξ,πξ) is given by S1(ξ) = µξ− νξ+πξ

2 ,
where S1(α) ∈ [−1,1].

Remark 3.1. (a) If ξ= (1,0,0), then S1(ξ)= 1.

(b) If ξ= (0,1,0) or ξ= (0,0,1), then clearly, S1(ξ)=−1
2 .

Definition 3.2. The new accuracy function for IFNα= (µξ,νξ,πξ) is given by H1(ξ)=µξ+ νξ+πξ
2 ,

where H1(ξ) ∈ [0,1].

3.1 Numerical Examples
Consider the IFNs ξ1 = (0.8,0.1,0.1), ξ2 = (0.5,0.2,0.3). Apply Definition 3.1 to ξ1 and ξ2 we
get S1(ξ1) = 0.8− (0.1+0.1

2

) = 0.7, S1(ξ2) = 0.25. Since S1(ξ1) > S1(ξ2) we get ξ1 > ξ2. Consider
the IFNs ξ1 = (0.8,0.1,0.1), ξ2 = (0.5,0.2,0.3), ξ3 = (0.4,0.4,0.2). By Definition 3.1, we get
S1(ξ1)= 0.7, S1(ξ2)= 0.25, S1(ξ3)= 0.1. Order of the scores is S1(ξ1)> S1(ξ3)> S1(ξ2). Therefore,
the ordering of ξ1, ξ2 and ξ3 is given by ξ1 > ξ3 > ξ2. Consider the IFNs ξ1 = (0.8,0.1,0.1),
ξ2 = (0.5,0.2,0.3), ξ3 = (0.4,0.4,0.2), ξ4 = (0.3,0.5,0.2), ξ5 = (0.9,0.1,0). By Definition 3.1, we
get S1(ξ1)= 0.7, S1(ξ2)= 0.25, S1(ξ3)= 0.1, S1(ξ4)=−0.5, S1(ξ5)= 0.85. Here S1(ξ5)> S1(ξ1)>
S1(ξ2)> S1(ξ3)> S1(ξ4). So, the ordering of ξ1,ξ2,ξ3,ξ4 and ξ5 is given by ξ5 > ξ1 > ξ3 > ξ2 > ξ4.

3.2 Career Determination by the Fusion of Score Function and Normalized Hamming
Distance

The importance of giving students enough knowledge to make informed career decisions cannot
be overstated. This is crucial because the various issues that students encounter due to a lack
of appropriate career guidance have a significant impact on their efficiency and choice of career.
Students should therefore be provided with enough information about choosing a career in order
to improve their ability to plan, prepare, and perform. Among the elements that determine a
career, such as academic achievement, interests, personality traits, etc., the first one appears to
be the most important. A career determination problem has been considered to demonstrate the
application of the score function and Hamming distance method.
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Let G = {G1,G2,G3,G4} be the set of students, M = {M1, M2, M3, M4} be the set of careers
and C = {K1,K2,K3,K4,K5} be the set of courses corresponds to the careers. To decide their
job placements and options, we assume that the aforementioned students take exams (i.e.,
more than 100 total points) in the aforementioned courses. The relation between careers and
courses has been displayed in Table 1 and the relation between students and courses have been
displayed in Table 2. Each trial is described by three numbers, i.e., degree of belongingness µ,
degree of non-belongingness ϑ and the hesitation degree π. Score function values corresponding
to Table 1 and Table 2 have been displayed in Table 3 and Table 4 respectively and have been
calculated by using the formula mentioned in Definition 3.1. The normalized Hamming distance
for Table 3 and Table 4 have been calculated in Table 5 by using the formula mentioned in
Definition 2.6.

Table 1. Relation between careers and courses

K1 K2 K3 K4 K5

M1 (0.8,0.1,0.1) (0.5,0.2,0.3) (0.2,0.8,0.0) (0.6,0.2,0.2) (0.1,0.6,0.3)

M2 (0.0,0.8,0.2) (0.4,0.4,0.2) (0.6,0.1,0.3) (0.1,0.7,0.2) (0.1,0.8,0.1)

M3 (0.8,0.1,0.1) (0.8,0.1,0.1) (0.0,0.6,0.4) (0.2,0.7,0.1) (0.0,0.5,0.5)

M4 (0.3,0.6,0.1) (0.5,0.4,0.1) (0.3,0.4,0.3) (0.7,0.2,0.1) (0.3,0.4,0.3)

Table 2. Relation between students and courses

K1 K2 K3 K4 K5

G1 (0.4,0.0,0.6) (0.7,0.0,0.3) (0.3,0.3,0.4) (0.1,0.7,0.2) (0.1,0.8,0.1)

G2 (0.3,0.5,0.2) (0.2,0.6,0.2) (0.6,0.1,0.3) (0.2,0.4,0.4) (0.0,0.8,0.2)

G3 (0.1,0.7,0.2) (0.0,0.9,0.1) (0.2,0.7,0.1) (0.8,0.0,0.2) (0.2,0.8,0.0)

G4 (0.4,0.3,0.3) (0.7,0.0,0.3) (0.2,0.6,0.2) (0.2,0.7,0.1) (0.2,0.8,0.0)

Table 3. Score table for Table 1

K1 K2 K3 K4 K5

M1 0.7 0.25 −0.2 0.4 −0.35

M2 −0.5 0.1 0.4 −0.35 −0.35

M3 0.7 0.7 −0.5 −0.2 −0.5

M4 −0.05 0.25 −0.05 0.55 −0.05

Table 4. Score table for Table 2

K1 K2 K3 K4 K5

G1 0.1 0.55 −0.05 −0.35 −0.35

G2 −0.05 −0.2 0.4 −0.2 −0.5

G3 −0.35 −0.5 −0.2 −0.7 −0.2

G4 0.1 0.55 −0.2 −0.2 −0.2
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Table 5. Normalized Hamming distance table

M1 M2 M3 M4

G1 0.09 0.14 0.30 0.11

G2 0.16 0.10 0.18 0.21

G3 0.16 0.25 0.33 0.14

G4 0.16 0.21 0.26 0.06

The minimal distance in the above table provides the appropriate career determination. So
proper carrier choice for G1 is M1, for G2 is M2, for G3 is M4, and for G4 is M4.

4. Conclusion
This innovative use of intuitionistic fuzzy sets in career selection is extremely significant as it
offers a precise and appropriate profession decision based on academic performance. Choosing
a career is a difficult decision since, if done incorrectly, it can have a ripple effect on skill and
efficiency. To determine the distance between each student and each career in relation to the
disciplines, we combined the score function and normalized Hamming distance in the suggested
application.
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