Chapter 10

Bibliography

229



CHAPTER 10. BIBLIOGRAPHY

230



Bibliography

[1] Ahmadi, H., Gholamzadeh, M., Shahmoradi, L., Nilashi, M., Rashvand, P. (2018) Dis-
eases Diagnosis Using Fuzzy Logic Methods: A Systematic and Meta-Analysis Review,
Computer Methods and Programs in Biomedicine, DOI: 10.1016/j.cmpb.2018.04.013.

[2] Agarwal, M., Biswas, K.K., Hanmandlu, M. (2013), Generalized intuitionistic fuzzy soft
sets with applications in decision-making. Applied Soft Computing, 13: 3552-3566.

[3] Aiwu, Z., Hongjun, G. (2016), Fuzzy-valued linguistic soft set theory and multi-attribute
decision-making application, Chaos, Solitons and Fractals, 89: 2-7.

[4] Alcantud, J.C.R. (2016), A novel algorithm for fuzzy soft set based decision making from
multiobserver input parameter data set, Information Fusion, 29:142-148.

[5] Alcantud, J.C.R., Mathew T.J. (2017), Separable fuzzy soft sets and decision making
with positive and negative attributes, Applied Soft Computing, 59:586-595.

[6] Alcantud, J.C.R., Santos-Garcia G. (2017), A new criterion for soft set based decision
making problems under incomplete information, International Journal of Computational
Intelligence Systems, 10:394-404.

[7] Alcantud, J.C.R., Rambaud, S.C., Torrecillas, M. (2017), Valuation fuzzy soft sets: a
flexible fuzzy soft set based decision making procedure for the valuation of assets, Sym-
metry, 9(11): 253-272.

[8] Alkouri, A., Salleh, A. (2012), Complex intuitionistic fuzzy sets, In: 2nd International
Conference on Fundamental and Applied Sciences, vol: 1482: 464-470.

[9] Alkouri, AMSIJ. and Salleh, A.R. (2014), Linguistic variables, hedges and several dis-
tances on complex fuzzy sets, Journal of Intelligent & Fuzzy Systems, 26: 2527-2535.

[10] Akram, M., Adeel, A., Alcantud, J.C.R. (2019), Group decision-making methods based
on hesitant N-soft sets, Expert Systems With Applications, 115: 95-105.

231



BIBLIOGRAPHY

[11] Ali, M.L, Feng, E., Liu, X., Min, W.K., Shabir, M. (2009), On some new operations in
soft set theory, Computers and Mathematics with Applications, 57: 1547-1553.

[12] Ali, M., Smarandache, F. (2017), Complex neutrosophic set, Neural Computing and
Applications, 28(7): 1817-1834.

[13] Anthony, J.M., Sherwood, H. (1979), Fuzzy groups redefined, Journal of Mathematical
Analysis and Applications, 69(1): 124-130.

[14] Aktas, H., Cagman, N. (2005), Some structure properties of the cyclic fuzzy group
family, Algebra Colloquium, 12(03): 471-476.

[15] Aktas, H., Cagman, N. (2006), Generalized product of fuzzy subgroups and t-level
subgroups, Mathematical Communications, 11: 121-128.

[16] Aktas, H., Cagman, N. (2007), Soft sets and soft groups, Information Sciences, 177(13):
2726-2735.

[17] Aktas, H., Qzlii, S. (2014), Cyclic soft groups and their applications on groups, The
Scientific world journal, Volume 2014, Article ID 437324, 5 pages.

[18] Atanassov, K.T. (1986), Intuitionistic fuzzy sets, Fuzzy Sets and Systems, 20(1): 87-96.

[19] Atanassov, K.T. (1994), Operators over interval valued intuitionistic fuzzy sets, Fuzzy
Sets and Systems, 64(2): 159-174.

[20] Aygiinoglu A., Aygiin. H. (2009), Introduction to fuzzy soft groups, Computers and
Mathematics with Applications, 58: 1279-1286.

[21] Babitha, K.V., Sunil, J.J. (2010), Soft set relations and functions, Computers and Math-
ematics with Applications, 60(7): 1840-1849.

[22] Basu, T.M., Mahapatra, N.K., Mondal, S.K. (2012), A balanced solution of a fuzzy soft
set based decision making problem in medical science, Applied Soft Computing, 12(10),
3260-3275.

[23] Basu, T.M., Mahapatra, N.K., Mondal, S.K. (2014), Intuitionistic fuzzy soft matrix and
its application in decision making problems, Annals of fuzzy mathematics and informat-
ics, 7(1): 109-131.

[24] Basu, T.M., Mondal, S.K. (2015), Neutrosophic soft matrix and its application in solv-
ing group decision making problems from medical science, Computer Communication
and Collaboration, 3 (1), DOI: 10.5281/zenodo.23095.

[25] Bhattacharya, P. (1987), Fuzzy subgroups: Some characterizations, Journbal of Mathe-
matical Analysis and Applications, 128, 241-252.

232



BIBLIOGRAPHY

[26] Beg, I. and Ashraf, S. (2009) Similarity measures for fuzzy sets. Applied and Compu-
tational Mathematics, 8(2):192-202.

[27] Bolturk, E. and Kahraman, C. (2018) A novel interval-valued neutro-
sophic AHP with cosine similarity measure, Soft Computing, 22:4941-4958,
https://doi.org/10.1007/s00500-018-3140-y.

[28] Borah, M.J., Hazarika, B. (2016), Some aspects on hesitant fuzzy soft set, Cogent Math-
ematics, 3: 1-11.

[29] Broumi, S., Smarandache, F., Ali, M., Bakali, A., Talea, M., Selvachandran G. (2017),
Complex neutrosophic soft set, FUZZY-IEEE Conference on Fuzzy Systems, Naples,
Italy, 9-12.

[30] Cabrerizo, FJ., Viedma, E.H., Pedrycz, W. (2013), A method based on PSO and granu-
lar computing of linguistic information to solve group decision making problems defined
in heterogeneous contexts, European Journal of Operational Research, 230(3): 624-633.

[31] Cabrerizo, FJ., Molinera, J.A.M, Pérez, 1.J., Gijon, J.L., Viedma,E.H. (2015), A de-
cision support system to develop a quality management in academic digital libraries.
Information Sciences. 323: 48-58.

[32] Cabrerizo, F.J., Molinera, J.A.M., Pedrycz, W., Taghavi, A., Viedma, E.H. (2018),
Granulating linguistic information in decision making under consensus and consistency,
Expert Systems With Applications, 99: 83-92.

[33] Cagman, N., Enginoglu S. (2010), Soft matrix theory and its decision making, Comput-
ers and Mathematics with Applications, 59(10): 3308-3314.

[34] Cagman, N., Enginoglu S. (2010), Soft set theory and uni-int decision making, Euro-
pean Journal of Operations Research, 207(2): 848-855.

[35] Cagman, N., Karatas, S., Enginoglu S. (2011), Soft topology, Computers and Mathe-
matics with Applications, 62(1): 351-358.

[36] Cagman, N., Enginoglu S. (2012), Fuzzy soft matrix theory and its application in deci-
sion making, Iranian Journal of Fuzzy Systems, 9(1): 109-119.

[37] Cagman, N. and Karatas, S. (2013), Intuitionstic fuzzy soft set theory and its decision
making, Journal of Intelligent and Fuzzy Systems, 24(10): 829-836.

[38] Castro, J.R., Castillo, O., Melin, P., Diaz, A.R. (2009), A hybrid learning algorithm for
a class of interval type-2 fuzzy neural networks, Information Sciences, 179: 2175-2193.

233



BIBLIOGRAPHY

[39] Cao, Y.X., Zhou, H., Wang, J.Q. (2018), An approach to interval-valued intuitionistic
stochastic multi-criteria decision-making using set pair analysis, International Journal of
Machining Learning and Cybernatics, 9: 629-640.

[40] Celik, Y. and Yamak, S. (2013), Fuzzy soft set theory applied to medical disgnosis using
fuzzy arithmetic operations, Journal of Inequilities and Applications, 82.

[41] Chang, K.H. (2014), A more general risk assessment methodology using a soft set-based
ranking technique, Soft Computing, 18(1): 169-183.

[42] Chen, S.M, Lee, L.W. (2010), Fuzzy multiple attributes group decision-making based
on interval type-2 TOPSIS method, Expert System and Applications. 37(4): 2790-2798.

[43] Chen, D., Tang, E.C.C., Yeung, D.S., Wang, X. (2005), The parameterization reduction
of soft set and its applications, Computers and Mathematics with Applications, 49(5-6):
757-763.

[44] Chang, K.H. (2014), A more general risk assessment methodology using a soft set-based
ranking technique, Soft Computing, 18(1), 169-183.

[45] Chang, K.H. (2015), A novel general risk assessment method using the soft TOPSIS
approach, Journal of Industrial and Production Engineering, 32(6), 408-421.

[46] Chang, K.H., Chang, Y.C., Chain, K., Chung, H.Y. (2016), Integrating soft set theory
and fuzzy linguistic model to evaluate the performance of training simulation systems,
PLOS ONE, DOI:10.1371/journal.pone.0162092.

[47] Chen, T.Y. (2013), A linear assignment method for multiple-criteria decision analysis
with interval type-2 fuzzy sets, Applied Soft Computing, 13: 2735-2748.

[48] Chen, T.Y. (2013), A signed-distance-based approach to importance assessment and
multi-criteria group decision analysis based on interval type-2 fuzzy set, Knowledge and
Information Systems, 35: 193-231.

[49] Das, P.S. (1981), Fuzzy groups and level subgroups, Journal of Mathematical Analysis
and Applications, 84(1), 264-269.

[50] Das, S., Kar, S. (2014), Group decision-making in medical system: An intuitionistic
fuzzy soft set based approach, Applied Soft Computing, 24: 196-211.

[51] Dat, L.Q., Thong, N.T., Son, L.H., Ali, M., Smarandache, F., Basset, M.A., Long,
H.V. (2019), Linguistic Approaches to Interval Complex Neutrosophic Sets in Decision
Making, IEEE Access, 7: Article ID: 18576181.

[52] Djatna, T., Hardhienata, M.K.D., Masruriyah, A.EN. (2018) An intuitionistic fuzzy
diagnosis analytics for stroke disease, Journal of Big Data, 5(35).

234



BIBLIOGRAPHY

[53] Deli, I. and Cagman, N. (2015), Intuitionistic fuzzy parameterized soft set theory and
its decision making, Applied Soft Computing, 28: 109-113.

[54] Deli, 1., Eraslan, S., Cagman, N. (2016), ivnpiv-Neutrosophic soft sets and their de-
cision making based on similarity measure, Neural Computing and Applications, DOI:
10.1007/s00521-016-2428-z.

[55] Dong, Y.C., Hong, W.C., Xu, Y., Yu, S. (2011), Selecting the induvidual numerical
scaleand prioritization method in the analytic hierarchy process: A 2-tuple fuzzy linguis-
tic approach, IEEE Transactions on Fuzzy Systems, 19(1): 13-25.

[56] Dong, Y.C., Hong, W.C., Xu, Y. (2013), Measuring consistency of linguistic preference
relations: A 2-tuple linguistic approach, Soft Computing, 17(11): 2117-2130.

[57] Dong, Y.C., Chen, X., Liang, H., Li, C.C. (2016), Dynamic of linguistic opinion forma-
tion in bounded confidence model, Information Fusion, 32: 52-61.

[58] Eraslan, S., Karaaslan, F. (2015), A group decision making method based on TOPSIS
under fuzzy soft environmnet, Journal of new theory, 3: 30-40.

[59] Farhadinia, B., Ban, A.L. (2013), Developing new similarity measures of generalized
intuitionistic fuzzy numbers and generalized interval-valued fuzzy numbers from simi-
larity measures of generalized fuzzy numbers, Mathematical and Computer Modelling,
57(3-4), 812-825.

[60] Fatimah, F., Rosadi, D., Hakim, R.B.F., Alcantud, J.R.C. (2019), Probabilistic soft
sets and dual probabilistic soft sets in decision-making, Neural Computing and Appli-
cations,31: 397-407.

[61] Feng, FE., Jun, Y. B., Liu, X., Li, L. (2010), An adjustable approach to fuzzy soft set
based decision making, Journal of Computational and Applied Mathematics, 234(1): 10-
20.

[62] Feng, F., Jun, Y.B., Zhao, X.Z. (2010), Soft semirings, Computers and Mathematics
with Applications, 56(10): 2621-2628.

[63] Feng Q., Zheng W. (2014), New similarity measures of fuzzy soft sets based on distance
measures, Annals of Fuzzy Mathematics and Informatics, 7 (4) 669-686.

[64] Feng, L., Chuan-Qiang, F., Wei-he, X. (2018), Type-2 hesitant fuzzy sets, Fuzzy Infor-
mation and Engineering, 10(2), 249-259.

[65] Garg, H. (2017), Distance and similarity measures for dual hesitant fuzzy soft sets and
their applications in multicriteria decision making problem, International Journal of Un-
certainty Quantification, 7(3), 229-248.

235



BIBLIOGRAPHY

[66] Garg, H. and Arora, R. (2018), Bonferroni mean aggregation operators under intuition-
istic fuzzy soft set environment and their applications to decision-making, Journal of the
Operational Research Society, 69(11): 1711-1724.

[67] Garg, H. and Arora, R. (2018), Novel scaled prioritized intuitionistic fuzzy soft inter-
action averaging aggregation operators and their application to multi criteria decision
making, Engineering Applications of Artificial Intelligence, 71: 100-112.

[68] Gau, W., Buehrer, D.J. (1993), Vague sets, IEEE Transactions on Systems, Man and
Cybernetics, 23(2): 610-614.

[69] Guleria, A. and Bajaj, R.K. (2019), T-spherical fuzzy soft sets and its
aggregation operators with application in decision making, Scientia Iranica,
10.24200/SCI1.2019.53027.3018.

[70] Gehrke, M., Walker, C., Walker, E. (2001), Some basic theory of interval-valued fuzzy
sets, Proceedings Joint 9th IFSA World Congress and 20th NAFIPS International Con-
ference (Cat. No. 01TH8569).

[71] Guan, H., Guan, S., Zhao, A. (2016), Intuitionistic fuzzy linguistic soft sets and their
application in multi-attribute decision-making, Journal of Intelligent and Fuzzy Systems,
31(6): 2869-2879.

[72] Hejazi, S.R., Doostparast, A., Hosseini, S.M. (2011), An improved fuzzy risk analysis
based on a new similarity measures of generalized fuzzy numbers. Expert Systems with
Applications, 38, 9179-9185.

[73] Haiyan, Z. and Jingjing, J. (2015), Fuzzy soft relation and its application in decision
making, 7th International Conference on Modelling, Identification and Control (ICMIC)
Sousse, Tunisia, December 18-20, 2015, IEEE, 10.1109/ICMIC.2015.7409443.

[74] Hongjun G., Shuang G., Aiwu,Z. (2016), Intuitionistic fuzzy linguistic soft sets and
their application in multi-attribute decision-making, Journal of Intelligent and Fuzzy Sys-
tems, 31(6): 2869-2879.

[75] He, Y., Mirzargar, M., Kirby, R.M. (2015), Mixed aleatory and epistemic uncertainty
quantification using fuzzy set theory, International journal of approximate reasoning, 66:
1-15.

[76] Herrera, F., Viedma.E.H. (2000), Linguistic decision analysis: Steps for solving deci-
sion problems under linguistic information, Fuzzy Sets and Systems, 115(1): 67-82.

[77] Herrera, E., Alonso, S., Chiclana, F., Viedma, E.H.(2009), Computing with words in
decision making: Foundations, trends and prospects, Fuzzy Optimiation and Decision
Making, 8(4): 337-364.

236



BIBLIOGRAPHY

[78] Hashmi, M.R., Riaz, M., Smrandache, F. (2020) m-Polar neutrosophic topology with
applications to multi-criteria decision-making in medical diagnosis and clustering analy-
sis, International Journal of Fuzzy Systems, 22: 273-292.

[79] Jammeh, E.A., Fleury, M., Wagner, C., Hagras, H., Ghanbari, M. (2009), Interval type-
2 fuzzy logic congestion control for video streaming across IP networks, IEEE Transac-
tions on Fuzzy Systems, 17: 1123-1142.

[80] Jana, C. and Pal, M. (2019), A robust single-valued neutrosophic soft aggregation oper-
ators in multi-criteria decision making, Symmetry, 11, 110; do1:10.3390/sym11010110.

[81] Jiang, Y., Tang, Y., Chen, Q., Liu, H., Tang, J. (2010), Interval-valued intuitionis-
tic fuzzy soft sets and their properties, Computers and Mathematics with Applications,
60(3): 906-918.

[82] Jiang. Y., Tang, Y., Chen, Q. (2011), An adjustable approach to intuitionistic fuzzy soft
sets based decision making, Applied Mathematical Modelling, 35(2): 824-836.

[83] Jun, Y.B. (2008), Soft BCK/BClI-algebras, Computers and Mathematics with Applica-
tions, 56: 1408-1413.

[84] Kacprzyk, J. (1997), Multistage fuzzy control, Wiley, Chichester.

[85] Kallenberg O. (2002), Foundations of modern probability. 2nd ed. Springer Series in
Statistics. 650.

[86] Karaaslan, F., Kaygisiz, K., Cagman, N. (2013), On intuitionistic fuzzy soft groups,
Journal of New Results in Science, 3: 72-86.

[87] Karaaslan, F. (2019) Gaussian single-valued neutrosophic numbers and its application
in multi-attribute decision making, Neutrosophic Sets and Systems, 22(1).

[88] Kharal, A. (2010), Distance and similarity measures for soft sets, New Mathematics and
Natural Computation, 6(3).

[89] Khalil, A.M. and Hassan, N. (2016), A note on A novel approach to multi attribute group
decision making based on trapezoidal interval type-2 fuzzy soft sets, Applied Mathemat-
ical Modelling, doi: 10.1016/j.apm.2016.04.014

[90] Khalil, A.M., Li, S.G., Garg, H., Li, H., Ma, S. (2019), New operations on interval-
valued picture fuzzy set, Interval-valued picture fuzzy soft set and their applications,
IEEE Multi disciplinary, 10.1109/ACCESS.2019.2910844.

[91] Kong, Z., Gao, L., Wang, L., Li, S. (2008), The normal parameter reduction of soft sets
and its algorithm, Computers and Mathematics with Applications, 56(12): 3029-3037.

237



BIBLIOGRAPHY

[92] Kong, Z., Gao, L., Wang, L. (2009), Comment on “A fuzzy soft set theoretic approach
to deccision making problems”, Journal of Computational and Applied Mathematics,
223(2): 540-542.

[93] Kong, Z., Wang, L., Wu, Z. (2011), Application of fuzzy soft set in decision making
problems based on grey theory, Journal of Computational and Applied Mathematics,
236(6): 1521-1530.

[94] Kumar, T., Bajaj, R.K. (2014), On comple intuitionistic fuzzy soft sets with distance
measures and entropies, Journal of Mathematics, Artcile Id 972198. 12 pages.

[95] Kuznetsov, V.P. (1991), Interval statistical models, radio and svyaz, Moscow(in Rus-
sian).

[96] Lan,J., Chen, Y., Ning, M., Wang, Z. (2015), A new linguistic aggregation operator and
its application to multiple attribute decision making, Operations Research Perspectives,
2: 156-164.

[97] Lee Y.W., Dahab M.F.,, Bogard 1. (1995), Nitrate-risk asessment using fuzzy set ap-
proach, Journal of Environmental Engineering, 121(3): 245-256.

[98] Li, H. and Shen, Y. (2012), Similarity measures of fuzzy soft sets based on different dis-
tances, 2012 Fifth International Symposium on Computational Intelligence and Design.

[99] Li, Z., Wen, G., Xie, N. (2015), An approach to fuzzy soft sets in deci-
sion making based on grey relational analysis and Dempster-Shafer theory of ev-

idence: An application in medical diagnosis, Artificial Intelligence In Medicine,
http://dx.doi.org/10.1016/j.artmed.2015.05.002.

[100] Liao, H., Xu, Z., Herrera, E.V., Herrera, F. (2017), Hesitant fuzzy linguistic term set
and its application in decision making: A state-of-the-art survey. International Journal of
Fuzzy Systems, 20: 2084-2110.

[101] Liou T.S., Wang M.J. (1992), Ranking fuzzy numbers with integral value, Fuzzy Sets
Systems, 50,247-255.

[102] Liu, J.H., Yan, R.X., Yao,B.X. (2008), Fuzzy soft sets and fuzzy soft groups, Chinese
Control and Decision Conference, IEEE, China.

[103] Mao, J., Yao, D., Wang, C. (2013), Group decision making methods based on intu-
itionistic fuzzy soft matrices, Applied Mathematical Modelling, 37 (9): 6425-6436.

[104] Maji, P.K., Biswas R., Roy, A.R. (2001), Fuzzy soft sets, The Journal of Fuzzy Math-
ematics, 9(3): 589-602.

238



BIBLIOGRAPHY

[105] Maji, PK., Roy, A.R., Biswas, R. (2001), On intuitionistic fuzzy soft sets, The Journal
of Fuzzy Mathematics, 12 (3): 669-683.

[106] Maji, PK., Roy, A.R., Biswas, R. (2002), An application of soft sets in a decision
making problem, Computers and Mathmatics with Applications, 44(8-9): 1077-1083.

[107] Maji, PK., Roy, A.R., Biswas, R. (2003), Soft set theory, Computers and Mathematics
with Applications, 45(4-5): 555-562.

[108] Maji, P.K. (2013), Neutrosophic soft sets, Annals of Fuzzy Mathematics and Informat-
ics, 5(1): 157-168.

[109] Majumdar, P. and Samanta, S.K.(2008), Similarity measure of soft sets, New mathe-
matics and Natural Computation, 4(1): 1-12.

[110] Majumdar, P. and Samanta, S.K.(2010), On soft mappings, Computers and Mathemat-
ics with Applications, 60: 2666-2672.

[111] Majumdar, P. and Samanta, S.K.(2010), Generalised fuzzy soft sets, Computers and
Mathematics with Applications, 59(4): 1425-1432.

[112] Majumdar, P. and Samamta, S.K. (2011), On similarity measures of fuzzy soft sets,
International Journal of Advances Soft Computing and its Applications, 3(2): 1-8.

[113] Manemaran, S.V. (2011), On fuzzy Ssoft groups, International Journal of Computer
Applications, 15 (7): 38-44.

[114] Medeiros, 1.B.D., Machado, M.A.S., Damasceno, W.J., Caldeira, A.M., Santos,
R.C.D., SFilho, J.B.D. (2017), A fuzzy inference system to support medical diagnosis
in real time, Procedia Computer Science, 122: 167-173.

[115] Mendel, J.M., John, R.I., Liu, E. (2006), Interval type-2 fuzzy logic systems made
simple, IEEE Transactions on Fuzzy Systems, 14(6): 808-821.

[116] Mendel, J.M. (2016), A comparison of three approaches for estimating (synthesizing)
an interval type-2 fuzzy set model of a linguistic term for computing with words, Granular
Computing, 1(1): 59-69.

[117] Mishref, M.A. (1995), Normal fuzzy subgroups and fuzzy normal series of finite
groups, Fuzzy Sets and Systems, 72(3): 379-383.

[118] Molodtsov, D. (1999), Soft set theory-first results, Computers and Mathematics with
Applications, 37(4-5): 19-31.

239



BIBLIOGRAPHY

[119] Molinera, J.A.M., Mezei, J., Carlsson, C., Viedma, E.H. (2017), Improving supervised
learning classification methods using multi-granular linguistic modelling and fuzzy en-
tropy, IEEE Transactions On Fuzzy Systems, 25(5): 1078-1089.

[120] Mello-Roman, J.D., Mello-Roman, J.C., Gémez-Guerrero, S., Garéia-Torres, M.
(2019), Predictive Models for the Medical Diagnosis of Dengue: A Case Study in
Paraguay, Computational and Mathematical Methods in Medicine, Article ID 7307803,
7 pages.

[121] Nayagam, V.L., Jeevaraj, S., Dhanasekaran, P. (2018), An improved ranking
method for comparing trapezoidal intuitionistic fuzzy numbers and its applications
to multicriteria decision making, Neural Computing & Applications, 30: 671682,
https://doi.org/10.1007/s00521-016-2673-1

[122] Nguyen, T., Khosravi, A., Creighton, D., Nahavandi, S. (2015), Medical data classifi-
cation using interval type-2 fuzzy logic system and wavelets, Applied Soft Computing,
30, 812-822.

[123] Ontiveros, E., Melin, P., Castillo, O. (2020), Comparative study of interval type-
2 and general type-2 fuzzy systems in medical diagnosis, Information Sciences, doi:
https://doi.org/10.1016/j.ins.2020.03.059.

[124] Park, J.H., Cho, H.J., Kwun, Y.C. (2013), Extension of the VIKOR method to dynamic
intuitionistic fuzzy multiple attribute decision making, Computers and Mathematics with
Applications, 65: 731-744.

[125] Patra, K. and Mondal. S.K. (2012), Risk analysis in diabetes prediction based on a new
approach of ranking of generalized trapezoidal fuzzy numbers, Cybernetics and Systems:
An International Journal, 43:623-650.

[126] Patra, K. and Mondal, S.K. (2015), Fuzzy risk analysis using area and height based
similarity measure on generalized trapezoidal fuzzy numbers and its application, Applied
Soft Computing, DOI: http://dx.doi.org/10.1016/j.as0c.2014.11.042.

[127] Pei, D., Miao, D. (2005), From soft sets to information systems, in: X. Hu, Q. Liu, A.
Skowron, T.Y. Lin, R.R. Yager, B. Zhang (Eds.), Proceedings of Granular Computing,
IEEE (2), 617-621.

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

[129] Pedrycz, W., Song, M. (2011), A granulation of linguistic information in AHP
decision-making problems, Information Fusion, 17: 93-101.

240



BIBLIOGRAPHY

[130] Peng, X., Yang, Y. (2017), Algorithms for interval-valued fuzzy soft sets in stochastic
multi-criteria decision making based on regret theory and prospect theory with combined
weight, Applied Soft Computing, 54:415-430.

[131] Ploskas, N., Papathanasiou, J. (2019), Decision support system for multiple criteria al-
ternative ranking using TOPSIS and VIKOR in fuzzy and nonfuzzy environments, Fuzzy
Sets and Systems, https://doi.org/10.1016/j.fs5s.2019.01.012.

[132] Qin, H., Ma, X., Herawan, T., Zain, J.M. (2011), Data filling approach of soft sets
under incomplete informaton, Asian COnference on Intelligent Information and Database
Systems, 302-311.

[133] Qin, K., Liu, Q., Xu, Y. (2015), Redefined soft relations and soft functions, Interna-
tional Journal of Computational Intelligence Systems, 8(5): 819-828.

[134] Qin, Q., Liang, F., Li, L., Chen, Y.W., Yu, G.F. (2017), A TODIM-based multi-criteria
group decision making with triangular intuitionistic fuzzy numbers, Applied Soft Com-
puting, DOI: http://dx.doi.org/10.1016/j.as0c.2017.01.041.

[135] Qin, J. (2017), Interval type-2 fuzzy Hamy mean operators and their application in
multiple criteria decision making. Granular Computing, 2(4):249-269.

[136] Rehman, N., Ali, A., Park, C. (2019), Note on fuzzy soft sets and fuzzy soft lattices,
RACSAM, 113: 41-48, https://doi.org/10.1007/s13398-017-0450-3.

[137] Romot, D., Milo, R., Friedman, M., Kandel, A. (2002), Complex fuzzy sets, IEEE
Transactions on Fuzzy Systems, 10(2): 171-186.

[138] Rosenfeld, A. (1971), Fuzzy groups, Journal of Mathematical Analysis and Applica-
tions, 35(3): 512-517.

[139] Roy, A.R. and Maji, P.K., (2007), A fuzzy soft set theoretic approach to decision mak-
ing problems, Journal of Computational and Applied Mathematics, 203(2): 412-418.

[140] Sana, H., Khan, M. F,, Nie, Y. (2019), A new concept of possibility fuzzy soft ordered
semigroups via its applications, Journal of Intelligent & Fuzzy Systems, 36(4): 3685-
3696.

[141] Sarala, N., Suganya, B. (2014), Some properties of fuzzy soft groups, IOSR Journal of
Mathematics, 10(2): 36-40.

[142] Sulaiman, N.H. and Mohamad, D. (2015) Aggregation operations for multi aspect
fuzzy soft sets, THE 22ND NATIONAL SYMPOSIUM ON MATHEMATICAL SCI-
ENCES (SKSM22): Strengthening Research and Collaboration of Mathematical Sci-
ences in Malaysia, DOI: 10.1063/1.4932426.

241



BIBLIOGRAPHY

[143] Schmucker, K.J. (1984), Fuzzy sets, natural language computations and risk analysis,
Computer Science Press.

[144] Selvachandran, G., Maji, PK., Abed, L.E., Salleh, A.R. (2016), Complex vague soft
sets and its distance measures, Journal of Intelligent & Fuzzy Systems, 31: 55-68.

[145] Selvachandran, G., Maji, P.K., Abed, L.E., Salleh, A.R. (2016), Relations between
complex vague soft sets, Applied Soft Computing, 47: 438-448.

[146] Sezgin, A., Atagiin, A.O. (2011), On operations of soft sets, Computers and Mathe-
matics with Applications, 61(5), 1457-1467.

[147] Sezgin, A., Atagiin, A.O. (2011), Soft groups and normalistic soft groups, Computers
and Mathematics with Applications, 62(5), 685-698.

[148] Singhal, N., Chouhan, U., Verma, A. (2017), Application of similarity measure of
fuzzy soft sets in selection of manufacturing method, 5th International Conference of
Materials Processing and Characterization (ICMPC 016), Materials Today: Proceedings
4: 1561-1569.

[149] Smarandache, F. (2003), Definition of Neutrosophic Logic: A Generalization of the
Intuitionistic Fuzzy Logic, Proceedings of the Third Conference of the European Soci-
ety for Fuzzy Logic and Technology. EUSFLAT 2003, September 10-12, 2003, Zittau,
Germany; University of Applied Sciences at Zittau/Goerlitz. 141-146.

[150] Smarandache, F. (2005), Neutrosophic Set-A Generalization of the intuitionistic fuzzy
set. International Journal of Pure and Applied Mathematics, 24(3): 287-297.

[151] Song, Y., Wang, X., Lei, L., Xue, A. (2014), A novel similarity measure on intuitionis-
tic fuzzy sets with its applications, Applied Intelligence, DOI 10.1007/s10489-014-0596-
Z.

[152] Stoycheva, S., Marchese, D., Paul, C., Padoan, S., Juhmani, A.S., Linkov, 1. (2018),
Multi-criteria decision analysis framework for sustainable manufacturing in automotive
industry, Journal of Cleaner Production, 10.1016/j.jclepro.2018.03.133.

[153] Sun, B., Ma, W., Li, X. (2017), Linguistic value soft set-based approach to multiple
criteria group decisionmaking. Applied Soft Computing, 58, 285296.

[154] Tanaka, K. (1981), Fuzzy sets and their operations, Information and control. 48: 30-48.

[155] Tang, H. (2015), A novel fuzzy soft set approach in decision making based on grey
relational analysis and DempsterShafer theory of evidence, Applied Soft Computing, 31:
317-325.

242



BIBLIOGRAPHY

[156] Tao, Z., Chen, H., Song, X., Zhou, L., Liu, J. (2015), Uncertain linguistic fuzzy soft
sets and their applications in groupdecision making, Applied Soft Computing, 34, 587-
605.

[157] Tao, Z., Chen, H., Zhou, L., Liu, J. (2015), 2-Tuple linguistic soft set and its application
to group decision making, Soft Computing, 19: 1201-1213.

[158] Thirunavukarasu, P., Suresh, R., Ashokkumar, V. (2017), Theory of complex fuzzy soft
set and its applications, IJIRST-International Journal for Innovative Research in Science
& Technology, 3(10): 13-18.

[159] Wang, Y. M. (1998), Using the method of maximizing deviations to make decision for
multi-indices, System Eng. Electron, 7: 2426.

[160] Wang, J.Q., Wu, J.T., Wang, J., Zhang, H., Chen, X. (2014), Interval-valued hesitant
fuzzy linguistic sets and their applications in multi-criteria decision-making problems,
Information Sciences, 288: 55-72.

[161] Wang, J.Q., Kuang. J.J., Wang. J., Zhang. H.Y. (2016), An extended outranking ap-
proach to rough stochastic multi-criteria decision-making problems, Cognitive Compu-
tation, 8: 1144-1160.

[162] Wang, J., Hu, Y., Xiao, F., Deng. X., Deng, Y. (2016), A novel method to use fuzzy
soft sets in decision making based on ambiguity measure and Dempster-Shafer theory
of evidence:An application in medical diagnosis, Artificial Intelligence in Medicine, 69:
1-11.

[163] Warner, H.R, Toronto, A.F., Veasey, L.G., Stephenson, R. (1961), A mathematical
approach to medical diagnosis: Application to congenital heart disease, JAMA Network,
177(3):177-183, doi:10.1001/jama.1961.03040290005002.

[164] Wei, S.H. and Chen, S.M. (2009), A new approach for fuzzy risk analysis based on
similarity, Expert Systems with Applications, 36: 589-598.

[165] Wu, P, Zhou, L., Zheng, T., Chen, H. (2017), A fuzzy group decision making and
its application based on compatibility with multiplicative trapezoidal fuzzy preference
relations, International Journal of Fuzzy Systems, 19(3): 683-701.

[166] Wu, Q., Wu, P.,, Zhou, L., Chen, H., Guan, X. (2018), Some new hamacher aggrega-
tion operators under single-valued neutrosophic 2-tuple linguistic environment and their
applications to multi-attribute group decision making, Computers and Industrial Engi-
neering, 116: 144-162.

243



BIBLIOGRAPHY

[167] Wu, P., Wu, Q., Zhou, L., Chen, H., Zhou, H. (2019), A consensus model for group
decision making under trapezoidal fuzzy numbers environment, Neural Computing and
Applications, 31(2): 377-394.

[168] Wu, P., Zhu, J., Zhou, L., Chen, H. (2019), Local feedback mechanism based on
consistency-derived for consensus building in group decision making with hesitant fuzzy
linguistic preference relations, Computers and Industrial Engineering, 137: 106001.

[169] Wu, D., Liu, Y., Duan, P., Chen, Q., Cui, X., Ying, L., Lin, K. (2019) Analysis and
Evaluation of Settlement Risk in Power Market Based on Triangular Fuzzy Number,
2019 International Conference on Artificial Intelligence and Advanced Manufacturing
(AIAM): IEEE, DOI: 10.1109/A1AM48774.2019.00009.

[170] Xiao, Z., Xia, S., Gong, K., Li, D. (2012), The trapezoidal fuzzy soft set and its appli-
cation in MCDM, Applied Mathematical Modeling, 36(12): 5844-5855.

[171] Xu, Z. (2005), Deviation measures of linguistic preference relations in group decision
making, Omega, 33(3): 249-254.

[172] Xu, Z. (2007), A method for multiple attribute decision making with incomplete
weight information in linguistic setting, Knowledge-Based Systems, 20: 719-725.

[173] Xu, Y.J.,Sun, Y.K., Li, D.E. (2010), Intuitionistic Fuzzy Soft Set, 2010 2nd In-
ternational Workshop on Intelligent Systems and Applications, IEEE, Wuhan, China,
10.1109/IWISA.2010.5473444.

[174] Xu, Z., Shang, S., Qian, W., Shu, W. (2010), A method for fuzzy risk analysis based
on the new similarity of trapezoidal fuzzy numbers, Expert Systems with Applications,
37, 1920-1927.

[175] Xue, Y.X., You, J.X., Lai, X.D., Liu, H.C. (2016), An interval-valued intuitionistic
fuzzy MABAC approach for material selection with incomplete weight information, Ap-
plied Soft Computing, 38: 703-713.

[176] Yager, R.R. and Abbasov, A.M. (2013), Pythagorean membership grades, Complex
Numbers, and decision making, International Journal of Intelligent Systems, 28: 436-
452,

[177] Yang, X.B., Lin, T.Y., Yang, J.Y., Li, Y., Yu, D. (2009), Combination of interval-valued
fuzzy set and soft set, Computers and Mathematics with Applications, 58(3): 521-527.

[178] Yang, C.F. (2011) Fuzzy soft semigroups and fuzzy soft ideals, Computers & Mathe-
matics with Applications, 61(2): 255-261.

244



BIBLIOGRAPHY

[179] Yang, W. (2013), New similarity measures for soft sets and their application, Fuzzy
Information and Engineering, 5: 19-25.

[180] Ye, J. (2011), Cosine similarity measures for intuitionistic fuzzy sets and their appli-
cations, Mathematical and Computer Modelling, 53 91-97.

[181] Ye, J. (2015), Improved cosine similarity measures of simplified neutrosophic sets for
medical diagnoses, Artificial Intelligence in Medicine, 63(3): 171-179.

[182] Yin, Y., Li, H., Jun, Y.B. (2012), On algebraic structure of intuitionistic fuzzy soft sets,
Computers & Mathematics with Applications, 64(9): 2896-2911.

[183] Zadeh, L.A. (1965), Fuzzy sets, Information and Control, 8(3): 338-353.

[184] Zadeh, L.A. (1975), The concept of a linguistic variable and its application to approx-
imate reasoning-1, Information Sciences, 8: 199-249.

[185] Zhang, G., Dillon, T.S., Cai, K.Y., Ma, J., Lu, J. (2009), Operation properties and J-
equalities of complex fuzzy sets, International Journal of Approximate Reasoning. 50:
1227-1249.

[186] Zhang, Z., Zhang, S. (2012), Type-2 Fuzzy Soft Sets and Their Applications in Deci-
sion Making, Journal of Applied Mathematics, doi:10.1155/2012/608681.

[187] Zhang, Z., Zhang, S. (2013), A novel approach to multi attribute group decision mak-
ing based on trapezoidal interval type-2 fuzzy sof sets, Applied Mathematical Modelling,
37(7): 4948-4971.

[188] Zhang, Y.H., and Yuan, X.H. (2014) Soft relation and fuzzy soft relation. In Cao
BY., Nasseri, H.(eds.), Fuzzy Information Engineering and Operations Research Man-
agement, Advances in Intelligent Systems and Computing vol 211, DOI: 10.1007/978-3-
642-38667-1_21, Springer-Verlag Berlin Heidelberg.

[189] Zhang, H.Y., Ji, P, Wang, J.Q., Chen, X.H. (2015), An improved weighted correlation
coefficient based on integrated weight for interval neutrosophic sets and its application in
multi-criteria decision-making problems, International Journal of Computational Intelli-
gence Systems, 8(6): 1027-1043.

[190] Zhang, Z. and Zhang, S. (2016), Comments on ‘A note on ‘A novel approach to multi
attribute group decision making based on trapezoidal interval type-2 fuzzy soft sets”,
Applied Mathematical Modelling, doi: 10.1016/j.apm.2016.09.011

[191] Zhao, A., Guan, H. (2016), Fuzzy-valued linguistic soft set theory and multi-attribute
decision-making application, Chaos, Solitons and Fractals, 89: 2-7.

245



BIBLIOGRAPHY

[192] Zhou, X., Wang, S., Zhang, C. (2016), Fuzzy risk analysis method based on trapezoidal
intuitionistic fuzzy numbers, International Conference on Oriental Thinking and Fuzzy
Logic. Advances in Intelligent Syetems and Computing, vol 443, DOI: 10.1007/978-3-

319-30874-6_11.

[193] Zhou, H., Wang, J.Q, Zhang, H.Y. (2017), Grey stochastic multi-criteria decision-
making based on regret theory and TOPSIS, International Journal of Machining Learning

and Cybernatics, 8:651-664.

246



10.1. APPENDICES

10.1 Appendices

10.1.1 Appendix A

Some basic operations on neutrosophic sets [149,150].

Let, A = {(Tu(z),1a(z), Fa(z)) ; 2 € X} and B = {(T(z), I5(z), Fz(x)) ; € X} be
two neutrosophic sets over X. Then, some possible classes of intersection operations (M)
and union operations (Uy) between them are as follows:

Y
oufl!
I

e ANy (Ta(z) Np Ta(x), La(z) Ur I5(x), Fa(z) Up Fp(2));
o ANy B = (Tu(z) Np Ty(x), Ia(z) Np I3(z), Fa(z) Up Fa(z));
o ANy B = (Ta(@) N To(x), La(x) N In(x), Fa(x) N Fa();
o ANy B = (Ta(z) Np Tp(e), A2 Fy(2) Up Fy(x)):;

o ANy B = (Tu(x) Np Tp(x), 1 — L@ B0y Up Fi(a);
o AUy B = (Tu(z) Up Ty(2), La(x) Np Ip(x), Fa(z) Op Fp(x));
o AUy B = (Ta(z) Up Tp(z), La(x) Up I5(x), Fa(x) Np Fi(x));
o AUy B = (Tu(x) Up Tp(x), Ia(x) Up I5(z), Fa(z) Up Fi());
o AUy B = (Ta(x) Up Tp(x), A@E5E) Fy(2) Ny Fy(x)):

o AUy B = (Ta(x) Up Tg(x),1 — A0 'm0, () np F(a)).
where, Np and Up are the fuzzy t-norm (fuzzy intersection) and fuzzy t-conorm (fuzzy
union).

10.1.2 Appendix B

Some set theoretic operations on complex fuzzy sets [185].

Let, FA and FB be two complex fuzzy sets over the universe X where,
pp, (@) =15, (2)e" 2 and pp (2) = rp, (2)e )

Complex fuzzy bounded difference.

The complex fuzzy bounded difference of ﬁA and ﬁB is denoted by, F’Aé Fﬁ 's where, its
membership is defined as,

'uFAéFFB (IL’) = maw(& TﬁA (l’) - rﬁB ($))eimax (O’uﬁA(x)iuﬁB (x)) .
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Complex fuzzy standard intersection. ) ) o
The complex fuzzy bounded difference of £’y and Fi is denoted by, F4N5"" Fiz where,
its membership is defined as,

My rpin g (@) = min(ry, (), 7, (2))e ™0 100,

Complex fuzzy standard union. 3 3 3 .
The complex fuzzy bounded difference of F'4 and FJ is denoted by, F4UL"" Fiz where,
its membership is defined as,

[ mes iy (7) = maz (1, (), 75, (2))e M tur, sy @)

Complex fuzzy product. 3 ) ) )
The complex fuzzy product of F4 and F'z is denoted by, F'4or F5 where, its member-

ship is defined as,
W (B, @) up (@)
K60y (fE) =Tp, (CL’)_TFB (q})eZ%(?iw'zBi,r)

Complex fuzzy algebraic sum. ) 3 o
The complex fuzzy algebraic sum of F4 and Fj is denoted by, Fx+rFp where, its

membership is defined as,
Z'271—(11,}3;4 (z) uF,B (w)_uFA (x) uFB (L))
Wiyt piy (8) = (P, (2) + 75y (1) = 1, (7)1, ()™ 2r T e

Complex fuzzy bold intersection. ) ) 3 )
The complex fuzzy bold intersection of 4 and F'z is denoted by, FaMrEFp where, its
membership is defined as,

Ly (2) = maz(0,15 (2) + 75, (2) — 1)’ mas (Oup, (o) +up, (2)-2r).

Complex fuzzy bold sum. . . 3 .
The complex fuzzy bold sum of F4 and Fjp is denoted by, FyUrFp where, its
membership is defined as,

KR opFp (x) = min(l, TE, (I) +7Tp, (I))ei min (QW’”FA (@) tup, (ff))_

10.1.3 Appendix C

Addition of complex neutrosophic sets.

Consider m complex neutrosophic sets C4,Cs, .., C,, over the universal set X where,

Cy = (pse™, qee™s rye™);s = 1,2,..,m. Then, the addition of m complex neutrosophic
sets is denoted by, C; & Cody..EnC,, and is defined as,

éléN62éN-~®Ném = (mm(l,pl + D2 + .. +pm)eimin(2w,u1+u2+..+um),

min(L, g1 4 qa+ .. 4 @ ) €T A in (17 4 ry 4 Ay Mmoo fum))
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