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Abstract

Decision-making is a crucial task of our life. In the

real world, the decision parameters of most decision-

making problems are imprecise and ambiguous in

nature, which makes the problems uncertain. To solve

uncertain problems, fuzzy sets (FSs) along with its

various extensions perform a crucial part in decision-

making paradigm. In this thesis, we have presented

approaches to tackle with decision-making problems

using FS extensions such as the interval type-2 fuzzy

set (IT2FS), probabilistic interval-valued intuitionistic

hesitant fuzzy set (P-IVIHFS) and interval-valued
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intuitionistic linear Diophantine fuzzy set (IVILDFS).

We have developed an interactive decision-making

approach on fuzzy production inventory using

granular differentiability. The centroid index, rank

index, and correlation coefficient are used in the

proposed IT2FS ranking technique. Extended TOPSIS

and VIKOR methods are studied to solve multi-

attribute group decision-making (MAGDM) problems

in the framework of P-IVIHFS. We have introduced

IVILDFS as an extension of the linear Diophantine

fuzzy set (LDFS). Score functions, accuracy functions

and aggregation operators are proposed in the

framework of IVILDFS and implemented to tackle

decision-making problems. Preservation technology

is used in the fuzzy production model to control the

deterioration rate of the product, and granular

differentiability approach is used for defuzzification.

The proposed techniques are illustrated using

numerical examples and comparative studies.
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