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The Fuzzy Set Theory and The Chronological Fuzzy Numbers Ranking
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Abstract :
The most important characteristics of decision-making issues under unclear circumstances
are the inclusion of information and data that are not clearly accurate, such as linguistic,
approximate and in front of these situations emerged the theory of fuzzy set to solve
problems whose description of activities and views is not specific, ambiguous and
uncertain, This is done by providing the opportunity to deal with the language and to deal
with its ambiguity as it is in reality.
The aim of this study is to highlight the latest methods used in the order of the fuzzy
numbers serial display focuses on the method of the centroid of the fuzzy number as the
arrangement of the fuzzy numbers importance in the contemporary business environment
of uncertainty and uncertainty In many applications, the order of the numbers is seen as
one of the most important components Decision-making process.

Keywords: fuzzy set, decision making, fuzzy numbers, fuzzy order numbers.
JEL Classification : E26, C97.
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Source: DAVIS H.Z; MESZNIK R; LEE J.Y, Finding an internal optimum in the
classification of management accounting information: The role of fuzzy sets, Marc J.
Epstein, John Y. Lee, in (ed.) 17 (Advances in Management Accounting, Volume 17),
Emerald Group Publishing Limited,2008, p. 208.
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numbers, Fuzzy Sets and Systems 157 (2006) 919 — 926.

Ol Ol s 1B S e By 5 e G s Gkl 3 PQ 5 EF oleind) 0ty bl
5 BF oluandd 0l able Jaw G il wlilis] 404 i e s A=[a,b,c,d;w]

W e PQ

w(x—(a+b—c))

FFuar — -
e B B e R L.
—— wio+d—2x) 15

EF:y _[r.'.',+d.—:l—l::ﬂ.+|::|““"'|: ]

w(x —(a+b—rc)) wie +d— 2x)
c+d—gl—la+b—-c) (a+d —(a+c)
OB ade

dc — ab ] 191
@+o-(@+pl @

A8y 5 (17) sl L}fu(ﬂﬂ) =X Jaal 5 «(8) Blall L) ol g amitll i s
e 1 ce—bh .

}D[A:I = w§[1+ m:l aen .....I::_.D__I

(D) Dol e wizad) (16) dslall L) ozl 3 ) s o

dec —ab ]
d+c)l—(a+b)

z,(4) :%[u+b+c+d—

fn(ﬁjzélu+b+c+d—

= 3 — l c—
}n(ﬂj—%[”(m cju—[u+bj.]
nzs ;'j) L,ST J:-T BaE) e cbZC uj w)\ (,.g_cl\ (,_E)\ o iols Ul E;lﬂ\ p—é:l\ Vj)\ s J& 4
B B o5 sl = [a, b, d; ] e

T(d) = %[m b+d] .. (21)

2018 31 3 sl 2 : dodbl Jlisdl ol damle  audoidl A8l alswn »

22



Aagead) 2BV i gl 599 S 5 Aagrall Sl gaal Ay

% s 550 O L Lages Ly A) 05715 s oY
z,(4) =%[u+ b+ d]
w 1
fold) =3 (=9

60201 B3l e Sk 234l 20l 00 LR g5 () = [ bocd] peee 2o & ol o

‘rr:l+d x,uﬁ[x] dx

_a-g

T rb+d
[os ua(x)dx

ae B= (05,25,3;27/28) s A= (1,2, 3 1) Crager cnady il &l jom cdindey A1y
W sl Jlgds

r—1, 1< x =32,
1 x=2,
falx) = 3I—x, 2Ly =3,
0, otherwise,
27x7 05 0.5<x<25
28 2 HEAS S
27 ys
fa(x) = 28" ==
273 % 25<x<3
28 0.5 ° wELE
o, otherwisze,

AL SVl Jlenzaly (regd) (Bl ST il Ol g oUsl Joudl

Yalall Gl Jlarinly Gogee Gedy 570 1(01) 035 s

roids by formutue (22 3=(24

77 Centriod “heng ntroidshy € C

—

Source: YING-MING WANG &all: on the centroids of fuzzy numbers, fuzzy sets and
systems 157 (2006), pp 919-926.

2018 31 3 sl 2 : dodbl Jlisdl ol damle  audoidl A8l alswn »

23



Aagead) 2BV i gl 599 S 5 Aagrall Sl gaal Ay

slo| Chu and Tsao’s 155y Cheng’s astes dhuly Lede famill milal oSlel Jgadt gl
e 6 oy L Losi Bl 5 LoV ) OF ol e sy g0 3o S il Bl )
Sk m B> A o sa C@Q\ﬁwﬁ\oig?gﬁlﬁﬁ O Uiy e (gad
BV Gy Bl eVl Gl Liis s Lege b sl o gLl OF o Jo s 5 el

el'w‘
Aol 2l s ol Lpalbszal s (3 6525 5 SLLAN S ol g Il s Aails eyl
okl Tas sy SLAN S (3 pasaes ) AL ol e g bl @i (3 Blly 34 2
5 Aok AN doe 35 Jo psi a5 ) bl e I sl o szl (S 5 e
Lol Bln T VI a3l olaglally a2l sl o aal) wpst gl g aAlSall s o5
Wity 4Y sld Cao ol OshuVl s o L ple ISy Bgme 12 15 Y 9dlage me Jelis 3
Bl g (Ullly STl el OBl Al (3 dese Ol s OF Vel ol LU
Ll g gmall & legd) G 2)as @ pndl Gablsal) g Bl Wl Ly g Lyl SLel
g SVl g abU Sl e S B Cgw @) AN ST G B LY plisea)
Ll b o lasly Lalasal 3V gl Bl mloll a ly gl pB ) 55§ gmge (L (3

srolall LA S ades 3 oY) e i o)lasly Ul g

il Sy aale 2l el (3 sl

FSA o Bagdll pB) 5 gl Slegatl Wladdl alill wal e Bl ods Y e Wl

Aedelal Ml 3] Pl 0 Loty o o g Ly Bhoe & Blond) Gl sl e
OF S Y el 5, Y 2l Sl 5 LI Jles) 0 of d) glayi by £ W 3
Blrel Al Of g oSl i 3456 OF V) s ) Cdginn 2555 bt s OY Bty §920 V) o
3 Sl o 1S s ol IS by oS s O s ) BLo) L) ded st 3 Yy
bz WS ol Gl plisiaad OF S™ L 3 ¥ 08 e sl s OF V) LA e s (3 ol
Wlogs o el Ma oo 2SS CISTI3E AU 35l g ¢SSl Bl g S| e Bl 5 b
s 3 S 2V 3yl s OF Al e &5 LY s plasanl B8] s 5 6 G

2018 31 3 sl 2 : dodbl Jlisdl ol damle  audoidl A8l alswn »

24



Aagead) 2BV i gl 599 S 5 Aagrall Sl gaal Ay

o 502 dslot otV Cllany g ggedly Loy 13 O 13 Mted oS o)) Jlenzee 1o 0LV

ST a8 o by9all 0 LA 3E 0L W odp s 5 Gers LlE oIl gt Y Va0
Ay s

el gl pedl 5 fslsgdl .6

1) KLEMENT E.P, Some mathematical aspects of fuzzy sets: Triangular norms, fuzzy logics,
and generalized measures, Fuzzy Sets and Systems 90, 1997, pp 133-140.

2) ESOGBUE A.O, SONG Q, On the decomposition problem of fuzzy sets, journal of Fuzzy
Sets and Systems 98, 1998, pp 57- 66

3) HERRERA F, VERDEGAY J.L, Fuzzy sets and operations research: Perspectives, journal
of Fuzzy Sets and Systems 90, 1997, pp207-218.

4) KAUR A, KUMAR A, A new approach for solving fuzzy transportation problems using
generalized trapezoidal fuzzy numbers, Applied Soft Computing 12, 2012, pp1201-1213.

5) GEN M; TSUJIMURA Y; ZHENG D, An Application of Fuzzy Set Theory to Inventory
Control Models, Computers ind.Engng Vol. 33, N 3-4, 1997, pp. 553-556.

6) LIANG T.F, Application of fuzzy sets to manufacturing/distribution planning decisions in
supply chains , Information Sciences 181, 2011, pp842—-854

7) JONES D; TAMIZ M, Practical Goal Programming,, International Series in
OperationsResearch & Management Science, Springer New York Dordrecht Heidelberg
London, 2010, p 17.

8) AZMI R AND TAMIZ M, A Review of Goal Programming for Portfolio Selection ,
Lecture Notes in Economics and Mathematical Systems, New Developments in Multiple
Objective and Goal Programming, Springer-Verlag Berlin Heidelberg, Germany ,2010, p.
24,

9) LIANG T.F, Application of fuzzy sets to manufacturing/distribution planning decisions in
supply chains, Information Sciences 181, 2011, pp. 842-854.

10) LIVCHITZ M, ABERSHITZ A, SOUDAK U, KANDEL A, Development of an automated
fuzzy-logic-based expert system for unmanned landing,Fuzzy Sets and Systems 93, 1998,
pp. 145-159,

11) COLUBI A, RODRIGUEZ G.G, Triangular fuzzification of random variables and power of
distribution tests: Empirical discussion, Computational Statistics & Data Analysis 51, 2007,
pp. 4742 — 4750.

12) WAIL MAHMOUD : zegli wlesedt alai plasnaly wiibl L8031 5 2500 a~dad) |, the international
arab journal of information technology, vol 1, N 0, july 2003, pp 11-17

13) YEH C.T, On improving trapezoidal and triangular approximations of fuzzy numbers,
International Journal of Approximate Reasoning, 48 (2008), pp. 297-313.

14) DUBOIS D AND PRADE H, A set-theoretic view on belief functions: logical operations
and Approximations by fuzzy sets, International Journal of General Systems, Vol. 12,
1986,pp. 193-226.

15) GIACHETTI R.E; YOUNG R.E, A parametric representation of fuzzy numbers and their
arithmetic operatorsFuzzy Sets and Systems 91, 1997, pp. 185-202.

16) CHEN C.T ; HUANG S.F, Applying fuzzy method for measuring criticality in project
network, Information Sciences 177? 2007, pp. 2448-2458.

2018 31 3 sl 2 : dodbl Jlisdl ol damle  audoidl A8l alswn »

25



Aagead) 2BV i gl 599 S 5 Aagrall Sl gaal Ay

17) MA M; FRIEDMAN M; KANDEL A, A new fuzzy arithmetic», Fuzzy Sets and Systems
108, 1999, pp. 83-90.

18) BAN A.l, Nearest Interval Approximation of an Intuitionistic Fuzzy Number, studies in
fuzziness and soft computing, volume 169, Springer-Verlag Berlin Heidelberg, 2005, pp.
229-230.

19) LALLAA M ;FACCHINETTI G ; MASTROLEO G, Vagueness evaluation of the crisp
output in a fuzzy inference system, Fuzzy Sets and Systems 159 (2008), pp. 3297 — 3312.

20) DAVIS H.Z, MESZNIK R, LEE J.Y, Finding an internal optimum in the classification of
management accounting information: The role of fuzzy sets, Marc J. Epstein, John Y. Lee,
in (ed.) 17 (Advances in Management Accounting, Volume 17), Emerald Group Publishing
Limited,2008, p. 208.

21) XU P, SU X & ALL, A Note On Ranking Generalized Fuzzy Numbers , Expert Systems
With Applications 39 (2012), pp. 6454-6457.

22) ' YAGER R.R, DIMITAR F, On ranking fuzzy numbers using valuations», International
Journal of Intelligent Systems 14 (1999), pp. 1249-1268

23) ZADEH L.A, fuzzy set, information and control Vol 8, 1965, p.339.

24) DUBOIS D &Prade H, Towards fuzzy differential calculus. Part 3:Differentiation, Fuzzy
Sets and Systems, 8, 1982, pp.225-233.

25) BALDWIN J.F; GUILD N.C.F, Comparison of fuzzy numbers on the same decision space,
Fuzzy Sets and Systems 2, 1979, pp.213_233.

26) ADAMO M, Fuzzy decision trees, Fuzzy Sets and Systems 128 (2002) 131_132; 4, 1980,
pp. 207_219.

27) ABBASBANDY S; HAJJARI T, A new approach for ranking of trapezoidal fuzzy numbers,
Computers and Mathematics with Applications 57, 2009, pp. 413_419.

28) BORTOLAN G; DEGANI R, A review of some methods for ranking fuzzy numbers, Fuzzy
Sets and Systems 15, 1985, pp. 1_19.

29) CHEN S, Ranking fuzzy numbers with maximizing set and minimizing set, Fuzzy Sets and
Systems 17, 1985, pp. 113_129.

30) CHOOBINEH F; LI H, An index for ordering fuzzy numbers, Fuzzy Sets and Systems 54,
1993, pp. 287_294.

31) Cheng C.H, A new approach for ranking fuzzy numbers by distance method, Fuzzy Sets and
Systems 95, 1998, pp. 307_317.

32) LEE E.S & LI R.J, Comparison of fuzzy numbers based on the probability measure of fuzzy
events, Computers Math Applicl5 (lo), 1988,pp.887-896

33) TANG H.C, Inconsistent Property of Lee and Li Fuzzy Ranking Method, Computers and
Mathematics with Applications 4, 2003, pp. 709-713.

34) CHENG C. H, A new approach for ranking fuzzy numbers by distance method,Fuzzy Sets
and Systems, 95, 1998, pp.307-317.

35) EZZATI R ; ALLAHVIRANLOO T; KHEZERLOO S; KHEZERLOO M, An approach for
ranking of fuzzy numbers, Expert Systems with Applications 39, 2012, pp. 690-695.

36) WANG Y.J; LEE H.S, The revised method of ranking fuzzy numbers with an area between
the centroid and original points, Computers and Mathematics with Applications 55, 2008,
pp. 2033-2042.

37) 'WANG Z.X, LIU Y.J., FAN Z.P, FENG B, Ranking LR fuzzy number based on deviation
degree, Inform. Sci. 179, 2009, pp. 2070-2077.

2018 31 3 sl 2 : dodbl Jlisdl ol damle  audoidl A8l alswn »

26



Aagead) 2BV i gl 599 S 5 Aagrall Sl gaal Ay

38) NEJAD A.M , MASHINCHI M, Ranking fuzzy numbers based on the areas on the left and
the right sides of fuzzy number»,Computers and Mathematics with Applications 61, 2011,
pp. 431-442..

39) CHEN C.C, TANG H.C, Ranking nonnormal p-norm trapezoidal fuzzy numbers with
integral value, Computers and Mathematics with Applications 56, 2008, pp. 2340-2346

40) YAGER R.R, On a general class of fuzzy connectives, Fuzzy Sets and Systems 4, 1980, pp.
235-242.

41) YAO J.C; WU K, Ranking fuzzy numbers based on decomposition principle and signed
distanc, Fuzzy Sets and Systems 116, 2000, pp. 275-288.

42) WANG Z.X; LIU Y.J; FAN Z.P; FENG B, Ranking L-R fuzzy number based on deviation
degree, Information Sciences 179, 2009, pp. 2070-2077.

43) DUBOIS D ; PRADE H, Operation on Fuzzy Numbers» ,International Journal of Systems
Science, Vol.9, 1978, pp.613-26.

44) CHEN S.M; MUNIF A; CHEN G.H, LIU H.C, KUO B.C, Fuzzy risk analysis based on
ranking generalized fuzzy numbers with different left heights and right heights, Expert
Systems with Applications 39, 2012, pp. 6320-6334.

45) JONES D;TAMIZ M, Practical Goal Programming, Springer publishing, New York, 2010,
p. 19.

46) LIOU T.S; WANGM.J, Ranking Fuzzy Numbers With Integral Value, fuzzy sets and
systems 50, 1992,pp247-255.

47) ABBASBANDY S; ASADY B, Ranking of fuzzy numbers by sign distance, Information
Sciences 176, 2006, pp 2405-2416.

48) CHENG C.H, A new approach for ranking fuzzy numbers by distance method, Fuzzy Sets
and Systems 95, 1998, p 307- 317.

49) NEJAD A.M; MASHINCHI M, Ranking fuzzy numbers based on the areas on the left and
the right sides of fuzzy number,Computers and Mathematics with Applications 61, 2011, pp
431-442 .

50) WANG W.J; LUOH.L, Simple Computation for Sum and Center Of Gravity, journal of
intelligent and fuzzy systems 9, 2000, pp 53-59.

51) DENG Y; ZHENFU Z; QI L, Ranking Fuzzy Numbers with an Area Method using Radius
of Gyration, Computers and Mathematics with Applications 51, 2006, pp1127-1136

52) CHU T & TSAO C, Ranking fuzzy numbers with an area between the centroid point and
original point, Comput. Math. Applications, Vol. 43, 2002, pp. 11-117.

53) WANG Y.M ; YANGA J.B; XUA D.L; CHINC K.S, On the centroids of fuzzy numbers,
Fuzzy Sets and Systems 157, 2006, pp919 — 926.

54) WANG W.J; LUOH L, Simple Computation for Sum and Center Of Gravity, journal of
intelligent and fuzzy systems 9, 2000, pp 53-59.

55) LI D.F, A ratio ranking method of triangular intuitionistic fuzzy numbers and its application
to MADM problems, Computers and Mathematics with Applications 60, 2010, pp
1557_1570.

56) DUBOIS D; PRADE H, The mean value of a fuzzy number, Fuzzy Sets and Systems 24,
1987, pp 279-300

57) VENCHEH A.H, MOKHTARIAN M.N, A new fuzzy MCDM approach based on centroid
of fuzzy numbers, Expert Systems with Applications 38 (2011) 5226-5230.

58) WANG Y.M ; YANGA J.B; XUA D.L; CHINC K.S, On the centroids of fuzzy numbers,
Fuzzy Sets and Systems 157 (2006) 919 — 926.0p.cite.

2018 31 3 sl 2 : dodbl Jlisdl ol damle  audoidl A8l alswn »

27



Aagead) 2BV i gl 599 S 5 Aagrall Sl gaal Ay

59) VENCHEH H.A, ALLAME M, On the relation between a fuzzy number and its centroid,
Computers and Mathematics with Applications 59, 2010, pp 3578_3582.

60) WANG Y.M, Centroid defuzzification and the maximizing set and minimizing set ranking
based on alpha level sets, computers and industrial engineering 57, 2009, pp 288-236.

61) WANG W.J ; LUOH L, Simple computation for the defuzzifications of center of sum and
center of gravity, journal of intelligent and fuzzy systems, 9,2012, pp 53-59.

2018 31 3 sl 2 : dodbl Jlisdl ol damle  audoidl A8l alswn »

28



