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Abstract: This work suggests the decision-making process for evaluating the cultivating 

competitive sports talent in universities under the integration of sports and education. We used 

the neutrosophic sets to deal with the uncertain and vague information. Two methods are used 

under the neutrosophic sets such as MEREC and TOPSIS. We used the MEREC method to 

compute the criteria weights and the TOPSIS method to rank the alternatives. These methods are 

used with the SuperHyperSoft set to treat the various criteria and sub criteria. We proposed nine 

groups of the SuperHyperSoft set to rank the alternatives. The ranks of alternatives of these 

groups are stable. We used seven criteria and seven alternatives. 
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______________________________________________________________________________ 

1. Introduction and Related Works 

The cultivation of competitive sports talent in universities has become a crucial aspect of higher 

education, particularly under the integration of sports and education policies. These policies aim 

to strike a balance between academic success and athletic excellence, ensuring that student-

athletes receive structured training while also achieving educational milestones[1], [2]. However, 

evaluating the efficiency of such programs requires a multi-criteria decision-making (MCDM) 

approach to account for the diverse and complex factors influencing sports talent development. 

Universities implement various sports talent development models, ranging from elite sports 

academies to comprehensive universities with strong sports programs. The success of these 

models depends on multiple interrelated factors, including training facilities, coaching expertise, 

financial support, academic flexibility, competition exposure, athlete development programs, and 

sports science investments[3], [4]. Traditional evaluation methods often fail to provide an 

objective and quantifiable assessment of these factors. Therefore, MCDM methodologies are 

essential to systematically analyze, and rank university programs based on multiple conflicting 

criteria. 

University of New Mexico 
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Fuzzy sets (FS) were popular when Zadeh [5] introduced the idea. However, the FS only uses the 

membership degree to indicate the uncertainty of decision information. By adding a non-

membership degree, Atanassov  [6] introduced intuitionistic fuzzy sets (IFS), which may 

successfully address issues that FS is unable to resolve. Interval IFS (IIFS) was proposed by 

Atanassov[7] , who expanded the IFS to interval numbers. Hesitant fuzzy sets (HFS), as defined 

by Torra [8], are a good way to handle the ambiguity brought on by the decision maker's 

hesitancy. Generalized HFS and double HFS were defined by Qian et al[9]. 

Information that is inconsistent and discontinuous cannot be handled by FS and its extension sets. 

This shortcoming is simply compensated for by the rise of the Neutrosophic sets (NS). 

Smarandache [10] introduced the idea of the NS, which represents fuzzy information using the 

truth-membership function, the indeterminacy-membership function, and the falsity-

membership function—all of which are independent of one another. 

In real-world applications, the NS is very inconvenient, even though it broadens the 

representation of ambiguous information. Ye  [11] introduced the idea of simplified Neutrosophic 

sets (SNS) to streamline the NS, pointing out that SNS include both interval Neutrosophic sets 

(INS) and single-valued Neutrosophic sets (SVNS). Ye  [12]suggested cosine similarity assessment 

of SNS and aggregation operators.  

SNS operations were enhanced in the literature by Peng, Wang et al. [13]introduced single-valued 

triangular Neutrosophic sets (SVTNS) by combining triangular fuzzy numbers with SVNS. Wang 

et al. [14]considered the competing criteria, expanded the VIKOR model to SVTNS, and provided 

the precise procedures for using the approach. 

The single-valued triangular Neutrosophic number (SVTNN), which is an extension of the single-

valued Neutrosophic number, can successfully manage the enormous quantity of erroneous, 

partial, and inconsistent information involved in choosing green suppliers. To address the issue 

of MCDM, Fan et al. [15] suggested a novel aggregate operator that considers the benefits of the 

single-valued triangular Neutrosophic number.  

The criteria's interrelationships and priority connection are taken into consideration by the new 

aggregate operator. Their presented the Dombi operations to increase the flexibility of the new 

aggregate operator. The SVTN Dombi prioritized normalized Bonferroni mean operator is 

proposed by combining the Dombi operations with the prioritized average operator and the 

Bonferroni mean operator.  

The remainder of the document is organized as follows: The second portion provides a detailed 

introduction to the SVTNS, the suggested approach to computing the criteria weights and ranks 

the alternatives are suggested in the third part. A model for choosing appropriate alternatives is 

constructed in the fourth segment. The conclusion is the final section. 

2. Single-Valued Triangular Neutrosophic Sets (SVNSs) 
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The SVTNS is used to deal with uncertainties and vague information in the decision-making 

process. This section shows the definitions of SVTNSs[15]. 

Definition 1 

We can define the SVNSs by three functions such as truth, indeterminacy, and falsity.  

𝐴 = {(𝑥, 𝑇𝐴(𝑥), 𝐼𝐴(𝑥), 𝐹𝐴(𝑥) )|𝑥 ∈ 𝑋}                                                                                                                           (1) 

𝑇𝐴(𝑥) = (𝑇𝐴
1(𝑥), 𝑇𝐴

2(𝑥), 𝑇𝐴
3(𝑥))                                                                                                                          (2) 

𝐼𝐴(𝑥) = (𝐼𝐴
1(𝑥), 𝐼𝐴

2(𝑥), 𝐼𝐴
3(𝑥))                                                                                                                          (3) 

𝐹𝐴(𝑥) = (𝐹𝐴
1(𝑥), 𝐹𝐴

2(𝑥), 𝐹𝐴
3(𝑥))                                                                                                                                             (4) 

0 ≤ 𝑇𝐴
3(𝑥) + 𝐼𝐴

3(𝑥) + 𝐹𝐴
3(𝑥) ≤ 3                                                                                                                          (5) 

We can define the SVTN number as: 

𝐴 = ((𝑇𝐴
1(𝑥), 𝑇𝐴

2(𝑥), 𝑇𝐴
3(𝑥)) , (𝐼𝐴

1(𝑥), 𝐼𝐴
2(𝑥), 𝐼𝐴

3(𝑥)) , (𝐹𝐴
1(𝑥), 𝐹𝐴

2(𝑥), 𝐹𝐴
3(𝑥)))  

Definition 2 

Let two SVTNNs as: 

𝐴1 = ((𝑇𝐴1
1 (𝑥), 𝑇𝐴1

2 (𝑥), 𝑇𝐴1
3 (𝑥)) , (𝐼𝐴1

1 (𝑥), 𝐼𝐴1
2 (𝑥), 𝐼𝐴1

3 (𝑥)) , (𝐹𝐴1
1 (𝑥), 𝐹𝐴1

2 (𝑥), 𝐹𝐴1
3 (𝑥)))  

𝐴2 = ((𝑇𝐴2
1 (𝑥), 𝑇𝐴2

2 (𝑥), 𝑇𝐴2
3 (𝑥)) , (𝐼𝐴2

1 (𝑥), 𝐼𝐴2
2 (𝑥), 𝐼𝐴2

3 (𝑥)) , (𝐹𝐴2
1 (𝑥), 𝐹𝐴2

2 (𝑥), 𝐹𝐴2
3 (𝑥)))  

and their operations can be defined as: 

𝐴1⊕𝐴2 =

(

 
 
 
 (

𝑇𝐴1
1 (𝑥) + 𝑇𝐴2

1 (𝑥) − 𝑇𝐴1
1 (𝑥)𝑇𝐴2

1 (𝑥),

𝑇𝐴1
2 (𝑥) + 𝑇𝐴2

2 (𝑥) − 𝑇𝐴1
2 (𝑥)𝑇𝐴2

2 (𝑥),

𝑇𝐴1
3 (𝑥) + 𝑇𝐴2

3 (𝑥) − 𝑇𝐴1
3 (𝑥)𝑇𝐴2

3 (𝑥)

) ,

(𝐼𝐴1
1 (𝑥)𝐼𝐴2

1 (𝑥), 𝐼𝐴1
2 (𝑥)𝐼𝐴2

2 (𝑥), 𝐼𝐴1
3 (𝑥)𝐼𝐴2

3 (𝑥)) ,

(𝐹𝐴1
1 (𝑥)𝐹𝐴2

1 (𝑥), 𝐹𝐴1
2 (𝑥)𝐹𝐴2

2 (𝑥), 𝐹𝐴1
3 (𝑥)𝐹𝐴2

3 (𝑥)))

 
 
 
 

                                                                                   (6) 

𝐴1⊕𝐴2 =

(

 
 
 
 
 
 
 

(𝑇𝐴1
1 (𝑥)𝑇𝐴2

1 (𝑥), 𝑇𝐴1
2 (𝑥)𝑇𝐴2

2 (𝑥), 𝑇𝐴1
3 (𝑥)𝑇𝐴2

3 (𝑥)) ,

(

𝐼𝐴1
1 (𝑥) + 𝐼𝐴2

1 (𝑥) − 𝐼𝐴1
1 (𝑥)𝐼𝐴2

1 (𝑥),

𝐼𝐴1
2 (𝑥) + 𝐼𝐴2

2 (𝑥) − 𝐼𝐴1
2 (𝑥)𝐼𝐴2

2 (𝑥),

𝐼𝐴1
3 (𝑥) + 𝐼𝐴2

3 (𝑥) − 𝐼𝐴1
3 (𝑥)𝐼𝐴2

3 (𝑥)

) ,

(

𝐹𝐴1
1 (𝑥) + 𝐹𝐴2

1 (𝑥) − 𝐹𝐴1
1 (𝑥)𝐹𝐴2

1 (𝑥),

𝐹𝐴1
2 (𝑥) + 𝐹𝐴2

2 (𝑥) − 𝐹𝐴1
2 (𝑥)𝐹𝐴2

2 (𝑥),

𝐹𝐴1
3 (𝑥) + 𝐹𝐴2

3 (𝑥) − 𝐹𝐴1
3 (𝑥)𝐹𝐴2

3 (𝑥)

)

)

 
 
 
 
 
 
 

                                                                                  (7) 
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∇𝐴1 =

(

 
 
 
(1 − (1 − 𝑇𝐴1

1 (𝑥))
∇
, 1 − (1 − 𝑇𝐴1

2 (𝑥))
∇
, 1 − (1 − 𝑇𝐴1

3 (𝑥))
∇
) ,

((𝐼𝐴1
1 (𝑥))

∇
, (𝐼𝐴1

2 (𝑥))
∇
, (𝐼𝐴1

3 (𝑥))
∇
) ,

((𝐹𝐴1
1 (𝑥))

∇
, (𝐹𝐴1

2 (𝑥))
∇
, (𝐹𝐴1

3 (𝑥))
∇
) )

 
 
 

                                                (8) 

𝐴1
∇ =

(

 
 
 

((𝑇𝐴1
1 (𝑥))

∇
, (𝑇𝐴1

2 (𝑥))
∇
, (𝑇𝐴1

3 (𝑥))
∇
) ,

(1 − (1 − 𝐼𝐴1
1 (𝑥))

∇
, 1 − (1 − 𝐼𝐴1

2 (𝑥))
∇
, 1 − (1 − 𝐼𝐴1

3 (𝑥))
∇
) ,

(1 − (1 − 𝐹𝐴1
1 (𝑥))

∇
, 1 − (1 − 𝐹𝐴1

2 (𝑥))
∇
, 1 − (1 − 𝐹𝐴1

3 (𝑥))
∇
))

 
 
 

                                                               (9) 

Definition 3  

The score function can be defined as: 

𝑆(𝐴) =
1

12

[
 
 
 
 8 + (𝑇𝐴1

1 (𝑥) + 2𝑇𝐴1
2 (𝑥) + 𝑇𝐴1

3 (𝑥)) −

(𝐼𝐴1
1 (𝑥) + 2𝐼𝐴1

2 (𝑥) + 𝐼𝐴1
3 (𝑥)) −

(𝐹𝐴1
1 (𝑥) + 2𝐹𝐴1

2 (𝑥) + 𝐹𝐴1
3 (𝑥)) ]

 
 
 
 

                                                                                      (10) 

3. Suggested Approach  

This section shows the steps of the suggested approach. We used the MEREC method to compute 

the criteria weights and the TOPSIS method to rank the alternatives. These methods are used 

under the SVTNSs to deal with uncertainty information. 

SuperHyperSoft Set (SHSS) 

SHSS is an extension of the hyper soft set. It is used to obtain the relations between the criteria 

and sub criteria[16], [17]. Let the universe set 𝑈 = {𝐴1, 𝐴2, … . 𝐴𝑛}. The power set of U is a 𝑃(𝑈) and 

𝑅1, 𝑅2, 𝑅3 are select as a criteria. 𝑃(𝑅1) × 𝑃(𝑅2) 𝑎𝑛𝑑 𝑃(𝑅3) 𝑎𝑟𝑒 𝑝𝑜𝑤𝑒𝑟𝑠𝑒𝑡𝑠 𝑜𝑓 𝑅1, 𝑅2, 𝑅3 

Let 𝐹: 𝑃(𝑅1) × 𝑃(𝑅2) × 𝑃(𝑅3) → 𝑃(𝑅) 𝑤ℎ𝑒𝑟𝑒 × 𝑟𝑒𝑓𝑒𝑟𝑠 𝑡𝑜 𝑐𝑎𝑟𝑡𝑒𝑠𝑖𝑎𝑛 𝑝𝑟𝑜𝑑𝑢𝑐𝑡, and this called SHSS 

over 𝑅. 

𝑃(𝑅1) × 𝑃(𝑅2) × 𝑃(𝑅3) =

{
 

 
{𝑅11}, {𝑅12}, {𝑅11, 𝑅12} ×
{𝑅21}, {𝑅22}, {𝑅21, 𝑅22} ×

{𝑅31}, {𝑅32}, {𝑅33}, {𝑅31, 𝑅32}, {𝑅31, 𝑅33},
{𝑅32, 𝑅33}, {𝑅31, 𝑅32, 𝑅33} }

 

 
                                                   

1. Build the decision matrix. 

2. Normalize the decision matrix. 
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𝑦𝑖𝑗 = {

min𝑥𝑖𝑗

𝑥𝑖𝑗
 𝑖𝑓 𝑗 ∈ 𝐵

𝑥𝑖𝑗

max𝑥𝑖𝑗
 𝑖𝑓 𝑗 ∈ 𝐶

                                                                                                                                              (11) 

3. Compute the overall performance of the alternatives. 

𝑅𝑖 = ln (1 + (
1

𝑚
∑ |ln(𝑦𝑖𝑗)|𝑗 ))                                                                                                                                             (12) 

4. Compute the performance of the alternatives by deleting each criterion. 

𝑅𝑖𝑗 = ln (1 + (
1

𝑚
∑ |ln(𝑦𝑖𝑘)|𝑘,𝑘≠𝑗 ))                                                                                                                          (13) 

5. Obtain the summation of absolute deviations. 

𝐺𝑗 = ∑ |𝑅𝑖𝑗 − 𝑅𝑖|𝑖                                                                                                                                               (14) 

6. Compute the criteria weights. 

𝑤𝑗 =
𝐺𝑗

∑ 𝐺𝑗𝑗
                                                                                                                                                                  (15) 

TOPSIS Method 

This part applies the steps of the TOPIS method to rank the alternatives. 

1. Compute the normalization matrix 

𝑟𝑖𝑗 =
𝑥𝑖𝑗

∑ 𝑥𝑖𝑗
2𝑖

𝑖=1

                                                                                                                                                                 (16) 

2. Compute the weighted normalized matrix 

𝑣𝑖𝑗 = 𝑤𝑗𝑟𝑖𝑗                                                                                                                                                                  (17) 

3. Compute the ideal and non-ideal solution 

𝐴+ = {
max 𝑣𝑖𝑗  𝑓𝑜𝑟 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑐𝑟𝑖𝑡𝑒𝑟𝑖𝑜𝑛 ,

(min 𝑣𝑖𝑗  𝑓𝑜𝑟 𝑐𝑜𝑠𝑡 𝑐𝑟𝑖𝑡𝑒𝑟𝑖𝑜𝑛 )
}  (18) 

𝐴− = {
min 𝑣𝑖𝑗  𝑓𝑜𝑟 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑐𝑟𝑖𝑡𝑒𝑟𝑖𝑜𝑛 ,

(max 𝑣𝑖𝑗  𝑓𝑜𝑟 𝑐𝑜𝑠𝑡 𝑐𝑟𝑖𝑡𝑒𝑟𝑖𝑜𝑛 )
}                                                                                                                         (19) 

4. Compute the separation measures 

𝑄𝑖
+ = ∑ (𝑣𝑖𝑗 − 𝑣𝑖

+)
2𝑛

𝑗=1                                                                                                                                              (20) 

𝑄𝑖
− = ∑ (𝑣𝑖𝑗 − 𝑣𝑖

−)
2𝑛

𝑗=1   

5. Compute the relative closeness values 

𝐹𝑖 =
𝑄𝑖
−

𝑄𝑖
−+𝑄𝑖

+                                                                                                                                                                                     (21) 
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4. Results and Discussion  

This section shows the results of the proposed approach to compute the criteria and ranks the 

alternatives. We invited three experts to evaluate the criteria and alternatives. We gathered seven 

criteria and seven alternatives.  

The criteria: Financial & Scholarship Support {Low, Medium, High} 

Coaching Quality & Expertise {less than 0.5, between 0.5 and 0.7, more than 0.7} 

Competition Exposure & Performance {medals are less than 2, between 2 and 6, more than 6} 

Athlete Development Programs {adjustable, non-adjustable} 

Sports Science & Injury Prevention {sufficient and in sufficient} 

Academic-Sports Balance {optimal, non-optimal} 

Training Facilities & Infrastructure {low quality and high quality} 

The alternatives: Private Universities with Sports Excellence Programs, Public Universities with 

Government Support, Specialized Sports Academies, Comprehensive Universities with Strong 

Sports Programs, Community-Based Sports Talent Development Programs, International 

University Exchange Sports Programs, Elite Sports Universities 

1. We build the decision matrix between the criteria and the alternatives as shown in Table 1 using 

the SVTNNs. Then we obtain crisp values by score function. Then we combine these values into 

one matrix.  

2. Eq. (11) is used to normalize the decision matrix as shown in Table 2. 

3. Eq. (12) is used to compute the overall performance of the alternatives. 

4. Eq. (13) is used to compute the performance of the alternatives by deleting each criterion. 

5. Eq. (14) is used to obtain the summation of absolute deviations. 

6. Eq. (15) is used to compute the criteria weights as shown in Table 3. 

Table 1. The decision matrix. 

 C1 C2 C3 C4 C5 C6 C7 

A1 <(0.42,0.53,0.71), 

(0.38,0.45,0.53), 

(0.21,0.34,0.46)> 

<(0.50,0.55,0.64), 

(0.25,0.37,0.42), 

(0.20,0.29,0.31)> 

<(0.75,0.84,0.91), 

(0.54,0.62,0.67), 

(0.47,0.57,0.61)> 

<(0.85,0.89,0.94), 

(0.65,0.67,0.75), 

(0.61,0.69,0.76)> 

<(0.42,0.52,0.81), 

(0.41,0.45,0.58), 

(0.34,0.42,0.61)> 

<(0.64,0.69,0.85), 

(0.34,0.45,0.52), 

(0.21,0.29,0.38)> 

<(0.54,0.68,0.72), 

(0.45,0.48,0.51), 

(0.35,0.39,0.42)> 

A2 <(0.42,0.53,0.71), 

(0.38,0.45,0.53), 

(0.21,0.34,0.46)> 

<(0.54,0.68,0.72), 

(0.45,0.48,0.51), 

(0.35,0.39,0.42)> 

<(0.64,0.69,0.85), 

(0.34,0.45,0.52), 

(0.21,0.29,0.38)> 

<(0.42,0.52,0.81), 

(0.41,0.45,0.58), 

(0.34,0.42,0.61)> 

<(0.85,0.89,0.94), 

(0.65,0.67,0.75), 

(0.61,0.69,0.76)> 

<(0.75,0.84,0.91), 

(0.54,0.62,0.67), 

(0.47,0.57,0.61)> 

<(0.42,0.53,0.71), 

(0.38,0.45,0.53), 

(0.21,0.34,0.46)> 

A3 <(0.50,0.55,0.64), 

(0.25,0.37,0.42), 

(0.20,0.29,0.31)> 

<(0.75,0.84,0.91), 

(0.54,0.62,0.67), 

(0.47,0.57,0.61)> 

<(0.85,0.89,0.94), 

(0.65,0.67,0.75), 

(0.61,0.69,0.76)> 

<(0.42,0.52,0.81), 

(0.41,0.45,0.58), 

(0.34,0.42,0.61)> 

<(0.64,0.69,0.85), 

(0.34,0.45,0.52), 

(0.21,0.29,0.38)> 

<(0.50,0.55,0.64), 

(0.25,0.37,0.42), 

(0.20,0.29,0.31)> 

<(0.50,0.55,0.64), 

(0.25,0.37,0.42), 

(0.20,0.29,0.31)> 

A4 <(0.85,0.89,0.94), 

(0.65,0.67,0.75), 

(0.61,0.69,0.76)> 

<(0.75,0.84,0.91), 

(0.54,0.62,0.67), 

(0.47,0.57,0.61)> 

<(0.50,0.55,0.64), 

(0.25,0.37,0.42), 

(0.20,0.29,0.31)> 

<(0.42,0.53,0.71), 

(0.38,0.45,0.53), 

(0.21,0.34,0.46)> 

<(0.54,0.68,0.72), 

(0.45,0.48,0.51), 

(0.35,0.39,0.42)> 

<(0.42,0.53,0.71), 

(0.38,0.45,0.53), 

(0.21,0.34,0.46)> 

<(0.75,0.84,0.91), 

(0.54,0.62,0.67), 

(0.47,0.57,0.61)> 
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A5 <(0.42,0.52,0.81), 

(0.41,0.45,0.58), 

(0.34,0.42,0.61)> 

<(0.85,0.89,0.94), 

(0.65,0.67,0.75), 

(0.61,0.69,0.76)> 

<(0.75,0.84,0.91), 

(0.54,0.62,0.67), 

(0.47,0.57,0.61)> 

<(0.50,0.55,0.64), 

(0.25,0.37,0.42), 

(0.20,0.29,0.31)> 

<(0.42,0.53,0.71), 

(0.38,0.45,0.53), 

(0.21,0.34,0.46)> 

<(0.54,0.68,0.72), 

(0.45,0.48,0.51), 

(0.35,0.39,0.42)> 

<(0.85,0.89,0.94), 

(0.65,0.67,0.75), 

(0.61,0.69,0.76)> 

A6 <(0.42,0.52,0.81), 

(0.41,0.45,0.58), 

(0.34,0.42,0.61)> 

<(0.42,0.52,0.81), 

(0.41,0.45,0.58), 

(0.34,0.42,0.61)> 

<(0.85,0.89,0.94), 

(0.65,0.67,0.75), 

(0.61,0.69,0.76)> 

<(0.42,0.52,0.81), 

(0.41,0.45,0.58), 

(0.34,0.42,0.61)> 

<(0.54,0.68,0.72), 

(0.45,0.48,0.51), 

(0.35,0.39,0.42)> 

<(0.64,0.69,0.85), 

(0.34,0.45,0.52), 

(0.21,0.29,0.38)> 

<(0.42,0.52,0.81), 

(0.41,0.45,0.58), 

(0.34,0.42,0.61)> 

A7 <(0.64,0.69,0.85), 

(0.34,0.45,0.52), 

(0.21,0.29,0.38)> 

<(0.64,0.69,0.85), 

(0.34,0.45,0.52), 

(0.21,0.29,0.38)> 

<(0.75,0.84,0.91), 

(0.54,0.62,0.67), 

(0.47,0.57,0.61)> 

<(0.64,0.69,0.85), 

(0.34,0.45,0.52), 

(0.21,0.29,0.38)> 

<(0.64,0.69,0.85), 

(0.34,0.45,0.52), 

(0.21,0.29,0.38)> 

<(0.42,0.52,0.81), 

(0.41,0.45,0.58), 

(0.34,0.42,0.61)> 

<(0.64,0.69,0.85), 

(0.34,0.45,0.52), 

(0.21,0.29,0.38)> 

 C1 C2 C3 C4 C5 C6 C7 

A1 <(0.85,0.89,0.94), 

(0.65,0.67,0.75), 

(0.61,0.69,0.76)> 

<(0.50,0.55,0.64), 

(0.25,0.37,0.42), 

(0.20,0.29,0.31)> 

<(0.75,0.84,0.91), 

(0.54,0.62,0.67), 

(0.47,0.57,0.61)> 

<(0.85,0.89,0.94), 

(0.65,0.67,0.75), 

(0.61,0.69,0.76)> 

<(0.42,0.52,0.81), 

(0.41,0.45,0.58), 

(0.34,0.42,0.61)> 

<(0.64,0.69,0.85), 

(0.34,0.45,0.52), 

(0.21,0.29,0.38)> 

<(0.54,0.68,0.72), 

(0.45,0.48,0.51), 

(0.35,0.39,0.42)> 

A2 <(0.75,0.84,0.91), 

(0.54,0.62,0.67), 

(0.47,0.57,0.61)> 

<(0.54,0.68,0.72), 

(0.45,0.48,0.51), 

(0.35,0.39,0.42)> 

<(0.64,0.69,0.85), 

(0.34,0.45,0.52), 

(0.21,0.29,0.38)> 

<(0.85,0.89,0.94), 

(0.65,0.67,0.75), 

(0.61,0.69,0.76)> 

<(0.85,0.89,0.94), 

(0.65,0.67,0.75), 

(0.61,0.69,0.76)> 

<(0.75,0.84,0.91), 

(0.54,0.62,0.67), 

(0.47,0.57,0.61)> 

<(0.85,0.89,0.94), 

(0.65,0.67,0.75), 

(0.61,0.69,0.76)> 

A3 <(0.50,0.55,0.64), 

(0.25,0.37,0.42), 

(0.20,0.29,0.31)> 

<(0.75,0.84,0.91), 

(0.54,0.62,0.67), 

(0.47,0.57,0.61)> 

<(0.85,0.89,0.94), 

(0.65,0.67,0.75), 

(0.61,0.69,0.76)> 

<(0.75,0.84,0.91), 

(0.54,0.62,0.67), 

(0.47,0.57,0.61)> 

<(0.85,0.89,0.94), 

(0.65,0.67,0.75), 

(0.61,0.69,0.76)> 

<(0.50,0.55,0.64), 

(0.25,0.37,0.42), 

(0.20,0.29,0.31)> 

<(0.75,0.84,0.91), 

(0.54,0.62,0.67), 

(0.47,0.57,0.61)> 

A4 <(0.42,0.53,0.71), 

(0.38,0.45,0.53), 

(0.21,0.34,0.46)> 

<(0.75,0.84,0.91), 

(0.54,0.62,0.67), 

(0.47,0.57,0.61)> 

<(0.50,0.55,0.64), 

(0.25,0.37,0.42), 

(0.20,0.29,0.31)> 

<(0.50,0.55,0.64), 

(0.25,0.37,0.42), 

(0.20,0.29,0.31)> 

<(0.75,0.84,0.91), 

(0.54,0.62,0.67), 

(0.47,0.57,0.61)> 

<(0.42,0.53,0.71), 

(0.38,0.45,0.53), 

(0.21,0.34,0.46)> 

<(0.50,0.55,0.64), 

(0.25,0.37,0.42), 

(0.20,0.29,0.31)> 

A5 <(0.54,0.68,0.72), 

(0.45,0.48,0.51), 

(0.35,0.39,0.42)> 

<(0.85,0.89,0.94), 

(0.65,0.67,0.75), 

(0.61,0.69,0.76)> 

<(0.75,0.84,0.91), 

(0.54,0.62,0.67), 

(0.47,0.57,0.61)> 

<(0.42,0.53,0.71), 

(0.38,0.45,0.53), 

(0.21,0.34,0.46)> 

<(0.50,0.55,0.64), 

(0.25,0.37,0.42), 

(0.20,0.29,0.31)> 

<(0.54,0.68,0.72), 

(0.45,0.48,0.51), 

(0.35,0.39,0.42)> 

<(0.42,0.53,0.71), 

(0.38,0.45,0.53), 

(0.21,0.34,0.46)> 

A6 <(0.85,0.89,0.94), 

(0.65,0.67,0.75), 

(0.61,0.69,0.76)> 

<(0.85,0.89,0.94), 

(0.65,0.67,0.75), 

(0.61,0.69,0.76)> 

<(0.85,0.89,0.94), 

(0.65,0.67,0.75), 

(0.61,0.69,0.76)> 

<(0.54,0.68,0.72), 

(0.45,0.48,0.51), 

(0.35,0.39,0.42)> 

<(0.42,0.53,0.71), 

(0.38,0.45,0.53), 

(0.21,0.34,0.46)> 

<(0.85,0.89,0.94), 

(0.65,0.67,0.75), 

(0.61,0.69,0.76)> 

<(0.54,0.68,0.72), 

(0.45,0.48,0.51), 

(0.35,0.39,0.42)> 

A7 <(0.75,0.84,0.91), 

(0.54,0.62,0.67), 

(0.47,0.57,0.61)> 

<(0.75,0.84,0.91), 

(0.54,0.62,0.67), 

(0.47,0.57,0.61)> 

<(0.75,0.84,0.91), 

(0.54,0.62,0.67), 

(0.47,0.57,0.61)> 

<(0.64,0.69,0.85), 

(0.34,0.45,0.52), 

(0.21,0.29,0.38)> 

<(0.85,0.89,0.94), 

(0.65,0.67,0.75), 

(0.61,0.69,0.76)> 

<(0.75,0.84,0.91), 

(0.54,0.62,0.67), 

(0.47,0.57,0.61)> 

<(0.64,0.69,0.85), 

(0.34,0.45,0.52), 

(0.21,0.29,0.38)> 

 C1 C2 C3 C4 C5 C6 C7 

A1 <(0.42,0.53,0.71), 

(0.38,0.45,0.53), 

(0.21,0.34,0.46)> 

<(0.50,0.55,0.64), 

(0.25,0.37,0.42), 

(0.20,0.29,0.31)> 

<(0.75,0.84,0.91), 

(0.54,0.62,0.67), 

(0.47,0.57,0.61)> 

<(0.85,0.89,0.94), 

(0.65,0.67,0.75), 

(0.61,0.69,0.76)> 

<(0.42,0.52,0.81), 

(0.41,0.45,0.58), 

(0.34,0.42,0.61)> 

<(0.64,0.69,0.85), 

(0.34,0.45,0.52), 

(0.21,0.29,0.38)> 

<(0.54,0.68,0.72), 

(0.45,0.48,0.51), 

(0.35,0.39,0.42)> 

A2 <(0.54,0.68,0.72), 

(0.45,0.48,0.51), 

(0.35,0.39,0.42)> 

<(0.54,0.68,0.72), 

(0.45,0.48,0.51), 

(0.35,0.39,0.42)> 

<(0.64,0.69,0.85), 

(0.34,0.45,0.52), 

(0.21,0.29,0.38)> 

<(0.42,0.52,0.81), 

(0.41,0.45,0.58), 

(0.34,0.42,0.61)> 

<(0.85,0.89,0.94), 

(0.65,0.67,0.75), 

(0.61,0.69,0.76)> 

<(0.75,0.84,0.91), 

(0.54,0.62,0.67), 

(0.47,0.57,0.61)> 

<(0.42,0.53,0.71), 

(0.38,0.45,0.53), 

(0.21,0.34,0.46)> 

A3 <(0.64,0.69,0.85), 

(0.34,0.45,0.52), 

(0.21,0.29,0.38)> 

<(0.42,0.53,0.71), 

(0.38,0.45,0.53), 

(0.21,0.34,0.46)> 

<(0.85,0.89,0.94), 

(0.65,0.67,0.75), 

(0.61,0.69,0.76)> 

<(0.42,0.52,0.81), 

(0.41,0.45,0.58), 

(0.34,0.42,0.61)> 

<(0.64,0.69,0.85), 

(0.34,0.45,0.52), 

(0.21,0.29,0.38)> 

<(0.50,0.55,0.64), 

(0.25,0.37,0.42), 

(0.20,0.29,0.31)> 

<(0.54,0.68,0.72), 

(0.45,0.48,0.51), 

(0.35,0.39,0.42)> 

A4 <(0.42,0.52,0.81), 

(0.41,0.45,0.58), 

(0.34,0.42,0.61)> 

<(0.54,0.68,0.72), 

(0.45,0.48,0.51), 

(0.35,0.39,0.42)> 

<(0.42,0.53,0.71), 

(0.38,0.45,0.53), 

(0.21,0.34,0.46)> 

<(0.42,0.53,0.71), 

(0.38,0.45,0.53), 

(0.21,0.34,0.46)> 

<(0.42,0.53,0.71), 

(0.38,0.45,0.53), 

(0.21,0.34,0.46)> 

<(0.42,0.53,0.71), 

(0.38,0.45,0.53), 

(0.21,0.34,0.46)> 

<(0.64,0.69,0.85), 

(0.34,0.45,0.52), 

(0.21,0.29,0.38)> 

A5 <(0.85,0.89,0.94), 

(0.65,0.67,0.75), 

(0.61,0.69,0.76)> 

<(0.64,0.69,0.85), 

(0.34,0.45,0.52), 

(0.21,0.29,0.38)> 

<(0.54,0.68,0.72), 

(0.45,0.48,0.51), 

(0.35,0.39,0.42)> 

<(0.42,0.53,0.71), 

(0.38,0.45,0.53), 

(0.21,0.34,0.46)> 

<(0.54,0.68,0.72), 

(0.45,0.48,0.51), 

(0.35,0.39,0.42)> 

<(0.42,0.53,0.71), 

(0.38,0.45,0.53), 

(0.21,0.34,0.46)> 

<(0.42,0.52,0.81), 

(0.41,0.45,0.58), 

(0.34,0.42,0.61)> 

A6 <(0.75,0.84,0.91), 

(0.54,0.62,0.67), 

(0.47,0.57,0.61)> 

<(0.42,0.52,0.81), 

(0.41,0.45,0.58), 

(0.34,0.42,0.61)> 

<(0.64,0.69,0.85), 

(0.34,0.45,0.52), 

(0.21,0.29,0.38)> 

<(0.54,0.68,0.72), 

(0.45,0.48,0.51), 

(0.35,0.39,0.42)> 

<(0.64,0.69,0.85), 

(0.34,0.45,0.52), 

(0.21,0.29,0.38)> 

<(0.54,0.68,0.72), 

(0.45,0.48,0.51), 

(0.35,0.39,0.42)> 

<(0.85,0.89,0.94), 

(0.65,0.67,0.75), 

(0.61,0.69,0.76)> 

A7 <(0.50,0.55,0.64), 

(0.25,0.37,0.42), 

(0.20,0.29,0.31)> 

<(0.85,0.89,0.94), 

(0.65,0.67,0.75), 

(0.61,0.69,0.76)> 

<(0.42,0.52,0.81), 

(0.41,0.45,0.58), 

(0.34,0.42,0.61)> 

<(0.64,0.69,0.85), 

(0.34,0.45,0.52), 

(0.21,0.29,0.38)> 

<(0.42,0.52,0.81), 

(0.41,0.45,0.58), 

(0.34,0.42,0.61)> 

<(0.64,0.69,0.85), 

(0.34,0.45,0.52), 

(0.21,0.29,0.38)> 

<(0.75,0.84,0.91), 

(0.54,0.62,0.67), 

(0.47,0.57,0.61)> 

 

Table 2. The normalized decision matrix by MEREC method. 

 C1 C2 C3 C4 C5 C6 C7 

A1 1.041365 1.205607 1.097039 1 1.083882 1.190405 1.088832 

A2 1.078077 1.113707 1.305921 1.055921 1 1 1.022335 

A3 1.210962 1.057632 1 1.088268 1.203947 1.16042 1.094416 

A4 1.018614 1.063863 1.234101 1.195175 1.143092 1.053973 1.134518 

A5 1.024819 1.043614 1.123355 1.195175 1.201754 1.065967 1 
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A6 1 1 1.101974 1.145285 1.212719 1.057971 1.006091 

A7 1.155636 1.074247 1.092654 1.305921 1.129934 1.05947 1.14467 

 

Table 3. The criteria weights. 

Criteria Weights 

C1 0.062754 

C2 0.068514 

C3 0.048278 

C4 0.047335 

C5 0.047185 

C6 0.06656 

C7 0.659374 

 

TOPSIS Method 

In this part, we rank the alternatives by 8 groups of the SHSS. We proposed 8 groups of SHSS 

values to rank the alternatives as: 

{Low, Medium, High} 

{less than 0.5, between 0.5 and 0.7, more than 0.7} 

{medals are less than 2, between 2 and 6, more than 6} 

{adjustable, non-adjustable} 

{suffice and in sufficient} 

{optimal, non-optimal} 

{low quality and high quality} 

Group 1: {Low}, {less than 0.5}, {medals are more than 6}, {adjustable}, {sufficient}, {optimal}, {high quality} 

Group 2: {Medium}, {less than 0.5}, {medals are more than 6}, {adjustable}, {sufficient}, {optimal}, {high quality} 

Group 3: {High}, {less than 0.5}, {medals are more than 6}, {adjustable}, {sufficient}, {optimal}, {high quality} 

Group 4: {Low}, {between 0.5 and 0.7}, {medals are more than 6}, {adjustable}, {sufficient}, {optimal}, {high quality} 

Group 5: {Medium}, {between 0.5 and 0.7}, {medals are more than 6}, {adjustable}, {sufficient}, {optimal}, {high quality} 

Group 6: {High}, {between 0.5 and 0.7}, {medals are more than 6}, {adjustable}, {sufficient}, {optimal}, {high quality} 

Group 7: {Low}, {more than 0.7}, {medals are more than 6}, {adjustable}, {sufficient}, {optimal}, {high quality} 

Group 8: {Medium}, {more than 0.7}, {medals are more than 6}, {adjustable}, {sufficient}, {optimal}, {high quality} 

Group 9: {High}, {more than 0.7}, {medals are more than 6}, {adjustable}, {sufficient}, {optimal}, {high quality} 
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Group 1  

1. Eq. (16) is used to compute the normalization matrix as in Fig 1. 

2. Eq. (17) is used to compute the weighted normalized matrix as in Fig 2. 

3. Eqs. (18 and 19) are used to compute the ideal and non-ideal solution 

4.Eq. (20) is used to compute the separation measures 

5. Eq. (21) is used to compute the relative closeness values 

 

Fig 1. The normalization matrix. 
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Fig 2. The weighted normalization matrix. 

Group 2 

The normalization matrix as shown in Fig 3. 

The weighted normalized matrix as shown in Fig 4. 
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Fig 3. The normalization matrix. 

 

Fig 4. The weighted normalization matrix. 
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Group 3 

The normalization matrix as shown in Fig 5. 

The weighted normalized matrix as shown in Fig 6. 

 

Fig 5. The normalization matrix. 
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Fig 6. The weighted normalization matrix. 

Group 4 

The normalization matrix as shown in Fig 7. 

The weighted normalized matrix as shown in Fig 8. 
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Fig 7. The normalization matrix. 

 

Fig 8. The weighted normalization matrix. 
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Group 5 

The normalization matrix as shown in Fig 9. 

The weighted normalized matrix as shown in Fig 10. 

 

Fig 9. The normalization matrix. 
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Fig 10. The weighted normalization matrix. 

Group 6 

The normalization matrix as shown in Fig 11. 

The weighted normalized matrix as shown in Fig 12. 
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Fig 11. The normalization matrix. 

 

Fig 12. The weighted normalization matrix. 
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Group 7 

The normalization matrix as shown in Fig 13. 

The weighted normalized matrix as shown in Fig 14. 

 

Fig 13. The normalization matrix. 
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Fig 14. The weighted normalization matrix. 

Group 8 

The normalization matrix as shown in Fig 15. 

The weighted normalized matrix as shown in Fig 16. 
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Fig 15. The normalization matrix. 

 

Fig 16. The weighted normalization matrix. 
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Group 9 

The normalization matrix as shown in Fig 17. 

The weighted normalized matrix as shown in Fig 18. 

 

Fig 17. The normalization matrix. 
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Fig 18. The weighted normalization matrix. 

Then we show the final ranks of alternatives as shown in Fig 19. We show alternative 7 is the best 

and alternative 6 is the worst. 
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Fig 19. The final ranks of alternatives. 

5. Conclusions 

This study proposed a uncertainty model to evaluate the criteria and alternatives. Two methods 

are used in this study named MEREC methodology to compute the criteria weights and the 

TOPSIS methodology to rank the alternatives. These methods are used under the single valued 

triangular neutrosophic set to deal with uncertainty and vague information. We used the 

SuperHyperSoft set to treat the criteria and sub criteria. We proposed 8 groups in the 

SuperHyperSoft set, then ranked the alternatives under these groups. The ranks of alternatives 

are stable under these groups. 

Acknowledgements 



Neutrosophic Sets and Systems, Vol. 82, 2025                                                                                                                         107 

________________________________________________________________________________________________________ 

____________________________________________________________________________________________ 
Jianhong Chen, Measuring the Efficiency of Competitive Sports Talent Cultivation in Universities through the Synergy of Sports 

and Education using SuperHyperSoft Set 

This work was supported by the project of the Jiangxi Provincial Sports Bureau: Research on 

the Model of Training Competitive Sports Talent in Jiangxi Province by the of Physical Education 

and Education Integration under the Strategy of Sports Power (No. 202148). 

References 

[1] C. Xiang, T. F. Tengku Kamalden, H. Liu, and N. Ismail, “Exploring the multidisciplinary factors affecting 

sports talent identification,” Front. Psychol., vol. 13, p. 948121, 2022. 

[2] J. Baker, J. Schorer, and N. Wattie, “Compromising talent: Issues in identifying and selecting talent in sport,” 

Quest, vol. 70, no. 1, pp. 48–63, 2018. 

[3] D. J. Burgess and G. A. Naughton, “Talent development in adolescent team sports: a review,” Int. J. Sports 

Physiol. Perform., vol. 5, no. 1, pp. 103–116, 2010. 

[4] J. Brown, Sports talent. Human kinetics, 2001. 

[5] L. A. Zadeh, “Fuzzy sets,” Inf. Control, vol. 8, no. 3, pp. 338–353, 1965. 

[6] K. T. Atanassov and K. T. Atanassov, Intuitionistic fuzzy sets. Springer, 1999. 

[7] K. T. Atanassov, “Operators over interval valued intuitionistic fuzzy sets,” Fuzzy sets Syst., vol. 64, no. 2, pp. 

159–174, 1994. 

[8] V. Torra, “Hesitant fuzzy sets,” Int. J. Intell. Syst., vol. 25, no. 6, pp. 529–539, 2010. 

[9] G. Qian, H. Wang, and X. Feng, “Generalized hesitant fuzzy sets and their application in decision support 

system,” Knowledge-based Syst., vol. 37, pp. 357–365, 2013. 

[10] F. Smarandache, “A unifying field in Logics: Neutrosophic Logic.,” in Philosophy, American Research Press, 

1999, pp. 1–141. 

[11] J. Ye, Vector similarity measures of simplified neutrosophic sets and their application in multicriteria decision making. 

Infinite Study, 2014. 

[12] J. Ye, “A multicriteria decision-making method using aggregation operators for simplified neutrosophic sets,” 

J. Intell. Fuzzy Syst., vol. 26, no. 5, pp. 2459–2466, 2014. 

[13] J. Wang, G. Wei, and M. Lu, “An extended VIKOR method for multiple criteria group decision making with 

triangular fuzzy neutrosophic numbers,” Symmetry (Basel)., vol. 10, no. 10, p. 497, 2018. 

[14] J. Peng, J. Wang, J. Wang, H. Zhang, and X. Chen, “Simplified neutrosophic sets and their applications in multi-

criteria group decision-making problems,” Int. J. Syst. Sci., vol. 47, no. 10, pp. 2342–2358, 2016. 

[15] J. Fan, X. Jia, and M. Wu, “Green supplier selection based on dombi prioritized bonferroni mean operator with 

single-valued triangular neutrosophic sets,” Int. J. Comput. Intell. Syst., vol. 12, no. 2, pp. 1091–1101, 2019. 

[16] T. Fujita, “Superhypersoft HyperRough set and Superhypersoft superhyperrough set,” Preprint, 2025. 

[17] F. Smarandache, “Foundation of the SuperHyperSoft Set and the Fuzzy Extension SuperHyperSoft Set: A New 

Vision,” Neutrosophic Syst. with Appl., vol. 11, pp. 48–51, 2023. 

 

Received: Oct 2, 2024. Accepted: March 2, 2025 


