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  ABSTRACT  

 
 

In most cases, quantitative and qualitative input 

components are included throughout the human-based 

decision making process of industrial settings. The 

decision-making process will always involve some 

element of subjectivity due to the nature of human 

judgement. In an environment for making decisions in 

industry that is fuzzy-based and in which fuzzy numbers 

are used to evaluate subjective variables, ranking fuzzy 

numbers becomes one of the most important steps that 

must be taken before a final choice can be made. In this 

article, we suggest a strategy for sorting fuzzy numbers 

that is based on their similarities. The suggested method's 

relevance in resolving selected industrial-related decision 

making issues, including the risk assessment and pattern 

identification issues, is presented below. 
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1. INTRODUCTION  

Atanassov presented the Intuitionistic Fuzzy Sets (IFSs) in 1986. In contrast to the fuzzy 

set by Zadeh (1965) IFS is described by both enrollment and non-participation capacities 

to such an extent that the amount of the two qualities is not exactly or equivalent to one. 

IFSs can delineate fuzzy characters in more definite and in thorough way so the ambiguity 

and uncertainty of data can be demonstrated totally when contrasted with fuzzy sets. As 

though data has become progressively significant, numerous specialists concentrated on 

IFSs. 

Intuitionistic Fuzzy Set: (Atanassov, 1986) 

An intuitionistic fuzzy set over universe of discourse E is defined as, 
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described by a membership function  a non membership function 

such that  

denotes membership and non membership degrees of x to P respectively. 

Moreover, is called an indeterminacy degree of x to P 

denoted by . In particular, if  then, at that point the non-enrollment 

is only the supplement of participation and subsequently the IFS „P' diminishes to fuzzy 

set. Henceforth, fuzzy sets are specific instances of IFSs. 

 

Fig. 1.1: Intuitionistic Fuzzy Set 

Intuitionistic Fuzzy Number (Atanassov, 1983) 

An Intuitionistic Fuzzy Number (IFN)  is 

(1) intuitonistic fuzzy sub set of the real line 

(2) convex for the membership function  
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(3) concave for the non-membership function,  

 

(4) normal, that is, there is some 0 x R  such that  

INTERVAL VALUED INTUITIONISTIC FUZZY SET CONCEPT 

Often it is turning into an entanglement for specialists to precisely measure their 

perspective as careful numbers in the stretch [0, 1]. Henceforth it is more reasonable to 

address them in span structure. Atanassov and Gargov (1989) summed up the concept of 

IFSs and presented stretch esteemed intuitionistic fuzzy sets (IVIFSs) by joining IFS 

concept with span esteemed fuzzy set concept. 

Interval Valued Intuitionistic Fuzzy Set (Atanassov and Gargov, 1989) 

An interval valued intuitionistic fuzzy set in P over E is of the form, 

 

Where  such that 

 

 

Fig 1.2. Interval Valued Intuitionistic Fuzzy Set 
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IVIFNs Score Function (Xu and Chen, 2007) 

The score function of  is defined as; 

 

. IVIFNs Accuracy Function (Xu and Chen, 2007) 

The accuracy function of is represented as; 

 

INTERVAL VALUED TRAPEZOIDAL INTUITIONISTIC FUZZY SET 

CONCEPT 

As the space of IFSs and IVIFSs is a discrete set, their participation and non enrollment 

degrees can just communicate fuzzy idea as far as "superb" or "great". To defeat this 

impediment Shu et.al., (2006) characterized three-sided intuitionistic fuzzy numbers 

(TIFNs) with the end goal that the area is a back to back set. Later on, Wang (2008) 

broadened the concept of three-sided intuitionistic fuzzy number to trapezoidal 

intuitionistic fuzzy number. Wan (2011) presented the span esteemed trapezoidal 

intuitionistic fuzzy numbers (IVTIFNs) in which the participation and non-enrollment 

esteems are stretches instead of exact numbers. 

Interval Valued Trapezoidal Intuitionistic Fuzzy Set: (Wan, 2011) 

 is called interval valued trapezoidal intuitionistic fuzzy 

set (IVTIFS), if its interval valued membership function is defined by, 
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And 

 

interval valued non membership function is defined by, 

 

And 
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Where 

 

 

Fig. 1.3. Interval Valued Trapezoidal Intuitionistic Fuzzy Set 

Example:  

For an  the membership, non membership and 

hesitation degree for x=5 respectively be  

If then the IVTIFN  degenerates to 

a trapezoidal fuzzy number (TFN). Thus, the concept of IVTIFN is a 

generalization of TFN. In addition, if reduces to a 

TIFN.  

Operational Laws of IVTIFNs: (Wan 2011) 
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Let and 

be two IVTIFNs, then  

   (1.1) 

   

(1.2) 

         (1.3) 

     

(1.4) 

AGGREGATION OPERATORS OF IVTIFNS  

Accumulation of data is a critical issue in decision-making (Li, (2007a, 2007b, 2009 and 

2010), Yager (1988, 2004a &2004b)). The old style weighted accumulation is the basic 

added substance weighted averaging technique (Li, 2003 &2010, Hwang et al., 1981). 

Yager (1988) presented one more significant accumulation administrator known as 

Ordered Weighted Averaging (OWA). Further, in 2004, Yager (2004a) presented the 

Generalized Ordered Weighted Averaging (GOWA) Operator. In this segment, collection 

administrators of IVTIFNs are reviewed. 

Interval Valued Trapezoidal Intuitionistic Fuzzy Weighted Arithmetic Aggregation 

(IVTIFWAA) Operator: (Wan, 2011) 

Let ω be set of IVTIFNs and An IVTIFWAA:  

is defined as 

     (1.5) 
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Where be the weight vector of such that 

 

Interval Valued Trapezoidal Intuitionistic Fuzzy Ordered Weighted Arithmetic 

Aggregation (IVTIFOWAA) Operator: (Wan, 2011) 

For, an IVTIFOWAA:  is defined as IVTIFOWAA 

 where  be 

the weight vector of such that and 

 is permutation of (1,2,…,m) such that  

Interval Valued Trapezoidal Intuitionistic Fuzzy Weighted Geometric Aggregation 

(IVTFIWGA) Operator: (Wu and Liu, 2013) 

For, an IVTIFWGA:  is defined as 

IVTIFWGA  where be 

the fuzzy weight vector of   such that  

Interval Valued Trapezoidal Intutitionistic Fuzzy Ordered Weighted Geometric 

Aggregation (IVTIFOWGA) operator: (Wu and Liu, 2013) 

For, an IVTIFOWGA: with weighting vector 

such, that   is defined as 
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 (1.7) where  is permutation of (1,2,…,m) such that 

 for all k. 

MULTI CRITERIA DECISION MAKING (MCDM)  

Multi Criteria Decision Making (MCDM) is most perceived part of functional exploration, 

manages decision problems under the presence of number of decision measures. MCDM is 

separated into multi target decision-making (MODM) and multi characteristic decision-

making (MADM) (Climaco, 1997). There are a few strategies in both MODM and MADM 

in particular, "need based", "out positioning", "distance based and blended" techniques. 

Every technique has its own qualities. These strategies are ordered into single or collective 

choice making techniques dependent on number of decision producers.  

Objective of the study  

1. To study on Interval Valued Trapezoidal Intutitionistic Fuzzy Ordered 

2. To study on Interval Valued Intuitionistic Fuzzy Set Concept 

 

 

Conclusion  

The current theory examines diverse dynamic issues with measures and without models 

under the dubious/unsure climate. For taking care of such dynamic issues, a few 

strategies/approaches have been thought about. As dynamic is the vital piece of 

postulation, the questionable climate under which it is settled, is likewise on prime mode 

due to its reality wherever for all intents and purposes. To adapt to such circumstances we 

use the intuitionistic fluffy set (IFS) hypothesis and its augmentation stretch esteemed 

intuitionistic fluffy set (IVIFS). 

References  

[1] K¨oksalan M. M., Wallenius J., Zionts S., Multiple criteria decision making: from 

early history to the 21st century. World Scientific, 2011. 

[2] Triantaphyllou E., Mann S. H., “Using the analytic hierarchy process for decision 

mak-ing in engineering applications: some challenges,” International Journal of 

Industrial Engineering: Applications and Practice, vol. 2, no. 1, pp. 35–44, 1995. 

[3] Saaty T. L., Decision making with dependence and feedback: The analytic network 

process. RWS publications Pittsburgh, 1996, vol. 4922. 



 ISSN: 2320-0294 Impact Factor: 6.765  

53 International Journal of Engineering, Science and Mathematics 

http://www.ijesm.co.in, Email: ijesmj@gmail.com 

 

[4] Saaty T. L., The analytic hierarchy process: planning, priority setting, resource 

alloca-tion. McGraw-Hill International Book Company, 1980. 

[5] Greenberg H. J., Lootsma F. A., Rijckaert M. J., Zimmermann H. J., Mitra G., 

Mathe-matical models for decision support. Springer Science & Business Media, 

2012, vol. 48. 

[6] Pham H. V., Tran K. D., Cao T., Cooper E., Kamei K., “A new approach using 

dynamic group decision making for selection of multiple alternatives under risk and 

uncertainty,” in Knowledge and Systems Engineering (KSE), 2011 Third 

International Conference on. IEEE, 2011, pp. 176–180. 

[7] Pham H. V., Thang C., Kamei K., “Hybrid artificial intelligent model using 

collabo-rative decision making for evaluation of food biotechnology,” Journal of 

Science and Technology, vol. 49, no. 1, pp. 153–160, 2011. 

[8] Deli I., Ali M., Smarandache F., “Bipolar neutrosophic sets and their application 

based on multi-criteria decision making problems,” in Advanced Mechatronic 

Systems (ICAMechS), 2015 International Conference on. IEEE, 2015, pp. 249–

254. 

[9] Zhan J., Alcantud J. C. R., “A novel type of soft rough covering and its application 

to multicriteria group decision making,” Artificial Intelligence Review, pp. 1–30, 

2018. 

[10] Atanassov K. T., “Intuitionistic fuzzy sets,” Fuzzy sets and Systems, vol. 20, no. 1, 

pp. 87–96, 1986. 

[11] Zadeh L. A., “Fuzzy sets,” Information And Control, vol. 8, no. 3, pp. 338–353, 

1965. 

[12] Deli I., C¸a˘gman N., “Intuitionistic fuzzy parameterized soft set theory and its 

decision making,” Applied Soft Computing, vol. 28, pp. 109–113, 2015. 

[13] Garg H., “A new generalized improved score function of interval-valued 

intuitionistic fuzzy sets and applications in expert systems,” Applied Soft 

Computing, vol. 38, pp. 988–999, 2016. 



 ISSN: 2320-0294 Impact Factor: 6.765  

54 International Journal of Engineering, Science and Mathematics 

http://www.ijesm.co.in, Email: ijesmj@gmail.com 

 

[14] Jamkhaneh E. B., Garg H., “Some new operations over the generalized 

intuitionistic fuzzy sets and their application to decision-making process,” Granular 

Computing, pp. 1–12, 2017. 

[15] Kahraman C., Keshavarz Ghorabaee M., Zavadskas E. K., Cevik Onar S., Yazdani 

M., Oztaysi B., “Intuitionistic fuzzy edas method: an application to solid waste 

disposal site selection,” Journal of Environmental Engineering and Landscape 

Management, vol. 25, no. 1, pp. 1–12, 2017. 

[16] Oztaysi B., Onar S. C., Goztepe K., Kahraman C., “Evaluation of research 

proposals for grant funding using interval-valued intuitionistic fuzzy sets,” Soft 

Computing, vol. 21, no. 5, pp. 1203–1218, 2017. 

[17] Shannon C., “A mathematical theory of communication,” Bell System Technical 

Jour-nal, vol. 27, no. 3, pp. 379–423, 1948. 

[18] Nyquist H., “Certain factors affecting telegraph speed,” Transactions of the 

American Institute of Electrical Engineers, vol. 43, pp. 412–422, 1924. 

[19] Nyquist H., “Certain topics in telegraph transmission theory,” Transactions of the 

American Institute of Electrical Engineers, vol. 47, no. 2, pp. 617–644, 1928. 

[20] Hartley R. V., “Transmission of information,” Bell Labs Technical Journal, vol. 7, 

no. 3, pp. 535–563, 1928. 

[21] Jaynes E. T., “Information theory and statistical mechanics,” Physical review, vol. 

106, no. 4, p. 620, 1957. 

[22] Kerridge D. F., “Inaccuracy and inference,” Journal of the Royal Statistical Society. 

Series B (Methodological), vol. 23, pp. 184–194, 1961. 

[23] Theil H., “Economics and information theory,” 1967. 

[24] Quastler H., “Information theory in psychology: Problems and methods,” 1957. 

[25] Quastler H., Information theory in biology.  University of Illinois Press, 1953. 

[26] Kapur J., “On some applications of dynamic programming to information theory,” 

Proceedings Mathematical Sciences, vol. 67, no. 1, pp. 1–11, 1968. 



 ISSN: 2320-0294 Impact Factor: 6.765  

55 International Journal of Engineering, Science and Mathematics 

http://www.ijesm.co.in, Email: ijesmj@gmail.com 

 

[27] R´enyi A., “On measures of entropy and information,” in Proceedings of the fourth 

Berkeley symposium on mathematical statistics and probability, vol. 1, 1961, pp. 

547– 561. 

[28] Havrda J., Charv´at F., “Quantification method of classification processes. concept 

of structural a-entropy,” Kybernetika, vol. 3, no. 1, pp. 30–35, 1967. 

 


