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2001, p 13.
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Industrial and Applied Mathematics, 2002, p 32.

* Zimmermann H.J, op cite, p 13.

* Wan E.A, Control Systems: Classical, Neural, and Fuzzy, Oregon Graduate Institute Lecture Notes, 1998, p 255.
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UNIVERSITE DU QUEBEC A MONTREAL, 2016, p 125.
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79



ardly gl ghidl epaldl) JbYI Gl fadll

pa(x) =pg(x) vx€X
Cardinality of a fuzzy set il isgez Lol ®

U @ x ol sie i ol g cssemed) 5V ottt o 1) A 2o tsses Lol 2%

2:‘;@ LS 2 yn apguie X alalid) degast) cilSTI30 X Al s gast OJA' icgast) (3 bl jailas

14| = Z,ug(x) ,x €X
3:4&8\54 isgas) Lol 0 agre & X alelil aegad) 318713

. X
4= [ na

X

Convex Fuzzy Sets :iglo dsgaz (3 =l @
gl Dlegas! Jsm LoV a8y 3 Zadeh Cb o aly clr 22 L)l dssast! psgia O]
Chang wxil cximb 3as b oo bl logadl (3 il Jpm ailadl ki iy £ 5
dil) Zadeh Cim oo a6 X Alolel degedt 3 A fegadtl clasl By U i g OF sl

L gid colST13) aus aegastl OF Joii OF S& st X s gamal) Olaxs Xy 9 X e Y s
5

s

YV xq,x, € X, vt € [0,1]

ua(txy + (1 = t)xy 2 Min(uz(x,), uz(x2))
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2009, p 750.

% Chaudhuri B.B, Concave fuzzy set : a concept complementary to the convex fuzzy set, PATTERN RECOGNITION
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! Gao S, Zhang Z, Multiplication Operation on Fuzzy Numbers, JOURNAL OF SOFTWARE, VOL 4, N° 4, 2009, p 331.
% Kumar B.R, Murugesan S, ON FUZZY TRANSPORTATION PROBLEM USING TRIANGULAR FUZZY NUMBERS WITH
MODIFIED REVISED SIMPLEX METHOD, International Journal of Engineering Science and Technology, Vol 4 N° 01,
2012, p 286.
? Chen G, Pham T.T, Introduction to Fuzzy Sets, Fuzzy Logic, and Fuzzy Control Systems, Library of Congress
Cataloging-in-Publication Data, CRC Press LLC, 2001, p 42.
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N° 6, 2012, p 88.
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MODIFIED REVISED SIMPLEX METHOD, International Journal of Engineering Science and Technology, Vol 4, N°1,
2012, p 286.
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Programming Problems, International Journal of Applied Mathematical Sciences, Vol 9, N° 1, 2016, p 43.

* SHYAMAL A K, Pal M, TRIANGULAR FUZZY MATRICES, Iranian Journal of Fuzzy Systems, Vol 4, N° 1, 2007, p 76.
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Inverse Distribution Approach, I0S Press, N° 1, 2017, p 3.
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and TOPSIS methods, Expert Systems with Application, Vol 36, 2009, p 705.
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Intelligent & Fuzzy Systems, Vol 30, 2016, p 72.
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! Zhang H, Liu D, Fuzzy Modeling and Fuzzy Control, Birkhauser Boston, 2006, p 33.
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John Wiley & Sons, Inc, 2001, p 6.
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* psarras J, Zopounidis C, Multiple Criteria Decision Making, International Journal of Multicriteria Decision Making,
Vol 1, N°1, 2010, p 2.
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Montréal, 2003, p 16-17.
* Mendoza G.A, Macoun P, Guidelines for Applying Multi-Criteria Analysis to the Assessment of Criteria and
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Source : Balioti V et al, Multi-Criteria Decision Making Using TOPSIS Method Under Fuzzy
Environment Application in Spillway Selection, Proceedings, N°2, 2018, p 4.

! Schniederjans M.J, Wilson R.l, Techniques Using the analytic hierarchy process and goal programming for
information system project selection, Information & Management, N°20, 1991, p 334.
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Source : Mutlag S.A, Hasan H.M, Decision Making in Materials Selection: an
Integrated Approach with AHP, Anbar Journal Of Engineering Science, Vol 7,
N°4, 2019, p 401.
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! Zulgarnain R.M et al, Application of TOPSIS Method for Decision Making, International Journal of Scientific
Research in Mathematical and Statistical Sciences, Vol 7, N°2, 2020, p 77.

2 ZLAUGOTNE B et al, Multi-Criteria Decision Analysis Methods Comparison, Environmental and Climate
Technologies, Vol 24, N°1, 2020, p 458.

? Pavi¢ Z, Novoselac V, Notes on TOPSIS Method, International Journal of Research in Engineering and Science
(JRES), Vol 1, N°2, 2013, p 6.

* Srikrishna S et al, A New Car Selection in the Market using TOPSIS Technique, International Journal of
Engineering Research and General Science, Vol 2, N°4, 2014, p 178-179.
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! Lazim A, Fuzzy multi criteria decision making and its applications: A brief review of category, Procedia - Social
and Behavioral Sciences, Vol 97, 2013, p 133.

? Kahraman C et al, Fuzzy Multicriteria Decision-Making: A Literature Review, International Journal of
Computational Intelligence Systems, Vol 8, N°4, 2015, p 638.
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1,1,1) 1,1,1) 1 Lglaze L
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Source : Lee A.H.l et al, A fuzzy AHP and BSC approach for evaluating performance of IT
department in the manufacturing industry in Taiwan, Expert Systems with Applications, N°34,
2008, p 101.

! Abdul-Razaq F.F et al, Fuzzy Analytical Hierarchy Process for Embedded Risk Reduction in Selecting the Right
Planning Decision, Al-Khwarizmi Engineering Journal, Vol 15, N°3, 2019, p 94.
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? Yalcin N et al, Application of fuzzy multi-criteria decision making methods for financial performance evaluation
of Turkish manufacturing industries, Expert Systems with Applications, Elsevier, N°39, 2012, p 355-356.
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Source : Chang D.Y, Applications of the extent analysis method on fuzzy
AHP, European Journal of Operational Research, N°95, 1996, p 651.

t b WS i (S M= 1,2, 00, k) 32 2lo p5T ke ST Cns GLe 3, 050

V(M 2 Ml, Mz, ...,Mk) = V[(M 2 Ml) and (M 2 Mz) and (M 2 Mk)] =
minV (M > M,), i =1,2,3,..,k

! GHADIKOLAEI A.S et al, Appling fuzzy MCDM for financial performance evaluation of Iranian companies,
Technological and Economic Development of Economy, Vol 20, N°2, 2014, p 279-280.
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! Bliyliikozkan G, Cif¢i G, A novel hybrid MCDM approach based on fuzzy DEMATEL, fuzzy ANP and fuzzy TOPSIS to
evaluate green suppliers, Expert Systems with Applications, N°39, 2012, p 3003.

’ Kannan D et al, Selecting green suppliers based on GSCM practices: Using fuzzy TOPSIS applied to a Brazilian
electronics company, European Journal of Operational Research, N°233, 2014, p 436.

* Nadaban S et al, Fuzzy TOPSIS: A General View, Procedia Computer Science, N°96, 2016, p 826-827.
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Source: Mohamed Khalid AY, PERFORMANCE EVALUATION OF SUDANESE
UNIVERSITIES AND ACADEMIC STAFF USING FUZZY LOGIC TECHNIQUE, Doctoral
Thesis in Philosophy, Sudan University of Science and Technology, 2016, p 21.
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! Kabir K, Hasin M.A.A, COMPARATIVE ANALYSIS OF TOPSIS AND FUZZY TOPSIS FOR THE EVALUATION OF TRAVEL
WEBSITE SERVICE QUALITY, International Journal for Quality research, Vol 6, N°3, 2012, p 171.

? Ataei E, Application of TOPSIS and Fuzzy TOPSIS Methods for Plant Layout Design, World Applied Sciences
Journal, Vol 23, N°12, 2013, p 51.

*> Mohamed Khalid A.Y, PERFORMANCE EVALUATION OF SUDANESE UNIVERSITIES AND ACADEMIC STAFF USING
FUZZY LOGIC TECHNIQUE, Op cite, p 22.
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C2(3/16|6/29 [3/13| 1 1 1 |1/3|2/5|1/2|1/5|1/a|2/7|5/8|3/4a|8/9|3/7|1/2| % |1/3|1/3|3/7|1/5|2/9|1/4
c3|6/7| 1 |9/8| 2 [5/2] 3 1 1 1 |6/7| 1 1 |13/5| 3 |18/5|3/2 |12/7| 2 |3/a|7/8| 1 |1/3|2/5|1/2
cal| 2 2 |9/4a]7/2| & 5 1 1 |7/6 | 1 1 1 (26/7|17/4(33/7|5/3| 2 |9/a| 1 | 1 [8/7|3/a|6/7] 1
cs|6/13|6/11| 2/3 | 9/8 | 4/3 | 8/5 |5/18| 1/3 |5/13 |7/33|4/17 |7/26| 1 1 1 | 4/7|2/3]|3/a|1/3|1/3|2/5|1/4|1/4|1/3
C6 | 6/19 | 9/25|5/12| 2 2 |7/3|1/2(7/12| 2/3 | a/9 | 1/2 | 3/5 | 4/3|3/2|7/a| 1 1 1 |4/7|2/3|3/4|1/2|5/9|5/8
c7|9/7 |3/2|5/3|73]| 3 3 1 |8/7(4/3|7/8]| 1 1 |5/72]| 3 3 |a/3(3/2(7/4| 1|1 |1 |58]|57|4a/5
8| 2 |5/2(83| 4 |9/2]| 5 2 |52 3 1 |7/6 |4/3]| 3 4 | 4 |8/5]|95)| 2 |5/4|7/5|8/5| 1|11

saaty oLis e slezeVU adla)l slae] o 1 sl
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oyt ) UL Gusls e STWY —

Saaty b e daxell 28 lis o CR GLY) s Clam o Y LAl 35 0 a5l

1 Jedly
N 1 2 3 4 5 7 8 9
Rl 0 0O |058] 09 |1.12[1.24|132|1.41]1.45

Bpdas ] duloall 1)l Bedas bod v ot BN Bsial GLYI e GLSYI Ja5e iy

O 2 GLall B 0T Jlaeld (glaall L sld di b Je slaas VU by danb wsas

A=(,mu)

A=U+m+u)/3

oL

C1 C2 C3 C4 C5 C6 C7 C8
C1l 1 4.83 1.02 0.48 1.83 | 2.78 | 0.68 | 0.425
C2 0.21 1 0.41 0.25 0.75 | 048 | 037 | 0.22
C3 098 | 2.44 1 0.95 3.06 1.74 | 0.875 | 0.41
C4 2.08 4 1.05 1 4.23 1.97 1.05 | 0.87
C5 0.55 1.33 | 0.33 0.24 1 0.66 | 0.36 | 0.28
C6 036 | 2.08 | 0.57 0.51 1.52 1 0.66 | 0.56
C7 1.47 | 2.70 1.14 0.95 2.78 1.52 1 0.71
C8 235 | 455 | 244 1.15 3.97 1.79 | 141 1

EXCEL by e slaze¥U 2l slas] o0 ol
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Bgdal) Bludt 1(25.3) W3y Joudr!

8.2165 Amax b i\ ded
0.0309 Cl SuaY i
0.0219 CR LV ius

MATLAB gy e slexs VU 2l shasl e 1,0l
2 0.0219 2.3 CR cii> et g OUGl Bghme Gl il odlel Jodd) o o3
il Gie 3by Bhuis Bsiall Ofy Ugde CR aad Of Jsall (Sqades 0.1 -0 B8
sl yll el Lt 01391 i Changd it ks dd b godes —
s34 e 1 Fuzzy Synthetic Extent Value (S) :gbd! sulwd bl ded olu 1
VS Cm g dnliall WAl Bshae SIS

S1 = ;-l=1C~lij [Z?:lz}ll ]_1

Léjliej :3.\.4-\ @A@ (263) (.3) Jj-Ur\

>
j=1
11.54 13.02 14.61
3.31 3.66 4.08
9.90 11.49 13.23
14.63 16.11 18.52
4.23 4.70 5.40
6.66 7.17 8.14
10.95 12.86 13.55
15.85 18.87 20.60
> ay 77.08 87.86 98.14
i=1j=1
n m -1
[Z z } 0.0102 0.0114 0.0130
i=1 j=1
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EXCEL b e sleas VWL 2l sl e 1yl
tal ) ol 2Ll 0sY) sag gl Jaadly

l-o\).U\ ﬁ\.’l gl 05591 (273) (.3) Jj-\}.'\

L m U
S1 0.1176 0.1481 0.1896
S2 0.0337 0.0417 0.0530
S3 0.1009 0.1308 0.1716
S4 0.1491 0.1833 0.2403
S5 0.0431 0.0535 0.0701
S6 0.0679 0.0816 0.1056
S7 0.1116 0.1463 0.1758
S8 0.1615 0.2147 0.2673

EXCEL gl s slaxeVU adlall slas] e el
Degree of Possibility :dJwY dxys Clus .2

S.

is O i)l I e eV i s Ol o AUl dslal) e slazeN) D s

V(M = M;) = hgt (M; N M,) =
1, if my=>my
0, ifli=>u
Unm, (d) = { L —u, 1 2
k(mz —uy) —(my — 1y)

,other wise
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R G |
V(S; = S,):V((0.1176,0.1481,0.1896) = (0.0337,0.0417,0.0530)) = 1
V(S; = S5):V((0.1176,0.1481,0.1896) > (0.1009,0.1308,0.1716)) = 1
V(S; = S,):V((0.1176,0.1481,0.1896) > (0.1491,0.1833,0.2403)) = 0.535
V(S; = Ss):V((0.1176,0.1481,0.1896) > (0.0431,0.0535,0.0701)) = 1
V(Sy = S6):V((0.1176,0.1481,0.1896) = (0.0679,0.0816,0.1056)) = 1
V(S; = S,):V((0.1176,0.1481,0.1896) > (0.1116,0.1463,0.1758)) = 1
V(S; = Sg):V((0.1176,0.1481,0.1896) > (0.1615,0.2147,0.2673)) = 0.297
ol 2
V(S, = S,):V((0.0337,0.0417,0.0530) > (0.1176,0.1481,0.1896) = 0
V(S, = S3):V((0.0337,0.0417,0.0530) > (0.1009,0.1308,0.1716) = 0
V(S, = S,):V((0.0337,0.0417,0.0530) > (0.1491,0.1833,0.2403)) = 0
V(S, = S5):V((0.0337,0.0417,0.0530) > (0.0431,0.0535,0.0701)) = 0.391
V (S, = S¢):V((0.0337,0.0417,0.0530) > (0.0679,0.0816,0.1056)) = 0
V(S, = S,):V((0.0337,0.0417,0.0530) > (0.1116,0.1463,0.1758)) = 0
V (S, = Sg): V((0.0337,0.0417,0.0530) > (0.1615,0.2147,0.2673)) = 0
1Syl 346k Al L3
V(S5 = 5,):V((0.1009,0.1308,0.1716) > (0.1176,0.1481,0.1896)) = 0.757

V(S; = S,):V((0.1009,0.1308,0.1716) = (0.0337,0.0417,0.0530)) = 1
V(S; = S,):V((0.1009,0.1308,0.1716) > (0.1491,0.1833,0.2403)) = 0.3
V(S; = S5):V((0.1009,0.1308,0.1716) = (0.0431,0.0535,0.0701)) = 1

V(S; = S¢): V((0.1009,0.1308,0.1716) = (0.0679,0.0816,0.1056)) =1
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V(Ss = S,):V((0.1009,0.1308,0.1716) > (0.1116,0.1463,0.1758)) = 0.795
V(S5 = Sg):V((0.1009,0.1308,0.1716) > (0.1615,0.2147,0.2673)) = 0.107
AW Bl 4
V(S, = S1):V((0.1491,0.1833,0.2403) > (0.1176,0.1481,0.1896)) = 1
V(Ss = S;):V((0.1491,0.1833,0.2403) > (0.0337,0.0417,0.0530)) = 1
V(S, = S3):V((0.1491,0.1833,0.2403) = (0.1009,0.1308,0.1716)) = 1
V(S, = S5):V((0.1491,0.1833,0.2403) = (0.0431,0.0535,0.0701)) = 1
V(Ss = Se):V((0.1491,0.1833,0.2403) > (0.0679,0.0816,0.1056)) = 1
V(S, = S,):V((0.1491,0.1833,0.2403) > (0.1116,0.1463,0.1758)) = 1
V(S, = Sg):V((0.1491,0.1833,0.2403) = (0.1615,0.2147,0.2673)) = 0.715
Joad) O1y93 .5
V(Ss = S;):V((0.0431,0.0535,0.0701) > (0.1176,0.1481,0.1896)) = 0
V(Ss = S,):V((0.0431,0.0535,0.0701) > (0.0337,0.0417,0.0530)) = 1
V(Ss = S5):V((0.0431,0.0535,0.0701) > (0.1009,0.1308,0.1716)) = 0
V(Ss = S,):V((0.0431,0.0535,0.0701) > (0.1491,0.1833,0.2403)) = 0
V(Ss = Se):V((0.0431,0.0535,0.0701) > (0.0679,0.0816,0.1056)) = 0.073
V(Ss = S,):V((0.0431,0.0535,0.0701) > (0.1116,0.1463,0.1758)) = 0

V(Ss = Sg):V((0.0431,0.0535,0.0701) > (0.1615,0.2147,0.2673)) = 0
: ol &i3lg> .6
V(Se = S1):V((0.0679,0.0816,0.1056) > (0.1176,0.1481,0.1896)) = 0

V(S = S,):V((0.0679,0.0816,0.1056) = (0.0337,0.0417,0.0530)) = 1
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V(Se = S3):V((0.0679,0.0816,0.1056) > (0.1009,0.1308,0.1716)) = 0.039
V(Se = S,):V((0.0679,0.0816,0.1056) > (0.1491,0.1833,0.2403)) = 0
V(Se = S5):V((0.0679,0.0816,0.1056) > (0.0431,0.0535,0.0701)) = 1
V(Se = S7):V((0.0679,0.0816,0.1056) = (0.1116,0.1463,0.1758)) = 0
V(Se = Sg):V((0.0679,0.0816,0.1056) = (0.1615,0.2147,0.2673)) = 0

1S il 3y5h1 Loy 7
V(S; = S1):V((0.1116,0.1463,0.1758) > (0.1176,0.1481,0.1896)) = 0.97
V(S; = S,):V((0.1116,0.1463,0.1758) > (0.0337,0.0417,0.0530)) = 1
V(S; = S3):V((0.1116,0.1463,0.1758) > (0.1009,0.1308,0.1716)) = 1
V(S; = S,):V((0.1116,0.1463,0.1758) > (0.1491,0.1833,0.2403)) = 0.419
V(S; = S5):V((0.1116,0.1463,0.1758) > (0.0431,0.0535,0.0701)) = 1
V(S; = S¢):V((0.1116,0.1463,0.1758) > (0.0679,0.0816,0.1056)) = 1

V(S; = Sg):V((0.1116,0.1463,0.1758) > (0.1615,0.2147,0.2673)) = 0.173
L edd) &y 834 .8

V(Sg = S,):V((0.1615,0.2147,0.2673) = (0.1176,0.1481,0.1896)) = 1
V(Sg = S;):V((0.1615,0.2147,0.2673) > (0.0337,0.0417,0.0530)) = 1
V(Sg = S5):V((0.1615,0.2147,0.2673) = (0.1009,0.1308,0.1716)) = 1
V(Sg = S,):V((0.1615,0.2147,0.2673) = (0.1491,0.1833,0.2403)) = 1
V(Sg = S5):V((0.1615,0.2147,0.2673) = (0.0431,0.0535,0.0701)) = 1
V(Sg = Se):V((0.1615,0.2147,0.2673) = (0.0679,0.0816,0.1056)) = 1

V(S = S,):V((0.1615,0.2147,0.2673) = (0.1116,0.1463,0.1758)) = 1
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o Al hody bt dmps BT jlas) I e jlme SO 0031 e Ol o Gow Lo e lelay

d'(4;) =minV(S; = S;,), k=12,.... n

V(81 = S3.53,54, S5, S6,S7,Sg) = min(1,1,0.535,1,1,1,0.297) = 0.297

V(S; = S1.53,54,Ss5,S6,S7,Sg) = min(0,0,0,0.391,0,0,0) = 0

V(S3 = S15,,54, S5, S6,S7,Sg) = min(0.757,1,0.3,1,1,0.795,0.107) = 0.107

V(84 = S1.5,,55,55,S6,S7,Sg) = min(1,1,1,1,1,1,0.715) = 0.715

V(Ss = S1.52,55,54,S6,57,Sg) = min(0,1,0,0,0.073,0,0) = 0

V(S = S1.52,55,54,S5,S7,Sg) = min(0,1,0.039,0,1,0,0) = 0

V(S; = $1.52,53,54 S5, S, Sg) = min(0.97,1,1,0.419,1,1,0.173) = 0.173

V(Sg = S15,,55,54 55 S6,S;) =min(1,1,1,1,1,1,1) = 1

:‘;\iwgwﬁzwwoiwwggwgﬂ\wﬁ -

iyl g ulalt Oll 1(28.3) o3y Jour!

OhygYl el
w,=0.1296 (Cl) ousSHI
w, = 0.0000 (C2) <
w; =0.0467 (C3) & pindt 35kt G i)
w,=0.3119 (C4) L1 1
Wws =0.0000 (C5) Jusll Olys3
w, =0.0000 (CB) Jusll s>
W, =0.0755 (CT) syidt 3350 Loy
Wg=0.4363 (C8) Jordl dny 339>

alall slae) e ¢yl

149



SBlo o carl o Jo Ldodas Lulys (I fuadll

oF bl b Ll da b g by do dedl) wds T ulell Ol am OF LS s

oda paly (i awdl Oy dnh Ul i b e o5 kel OF e ells Juy et (i) ady bl

= o Al BT Lall 0713 & 2y Al i)l SUG (Ll shill (3 dole i das)

@ ane Joladly =390l (3 e OWeY) 131 3y Gho (Solow Ojlly B BT &) 00K 5 62N pulall

U2t gl Sl aogl L g L om Y ulall U e aslie e 28T 4 ol A S Ades

QLA plao O o S LA (3 dege pf Joall Soslgmy Laal) Oljgs (Ol 1 ulall opel 3] 2l
AW I (el dny 3g (3 altelly B2l sl sl i 3 2Rl SN ) e SN 6 s,
(il 2kl ally (gl )5l Loy ¢S

TOPSIS ¥t |31 85wt Cog i1 Ay b gkes =711

(DNl o gy 2019 — 2015 sl I 1,2l 5l ol o5 el 1 IV e a2

tk Lo LA Bgdae clif okt (TOPSIS JooW) ) 35Tt (il 2 b e slexeVL U3

(k) J) 1 Toghnan (29.3) o3 Jpak

Gl B Bagr | Gl | Janll dslg | Jesliohgs | A3 | opdertil | cball | gusar |
MAX (C8) | MAX(C7) | MIN(C6) | MIN(CS) | MAX(C) | MAX(C3) | MIN (C2) | MAX(CD) | 7
3.8 4.44 10.91 7.5 1019304000 | 2748.43 4.01 2.50 2015
5 5.18 3.48 2.8 574180474.5| 2872.64 3.25 4.4 2016
4.79 4.81 5.87 6.18 515999340.7| 2684.4 2.78 5.12 2017
433 3.71 4.88 2.93 656699857.8| 2579.8 3.86 1.43 2018
45 4.38 12.32 1.47 775560398.3| 2382.35 414 1.65 2019

Ul slae] e 1 junald

:KMB-U\ ﬁ\:& u,c\,,ﬂ\ Ay

T =

150

X.
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m 2
/ i=1Xij
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tsk WS ALl LA Bz e 150 o sola) o8 oot L)l i g

8 | c7 | ce | o5 | ca| ca|oc2| o1 |
ot
0377 0.438 0.591 0.705 0.624 0.462 0.492 0.332 2015
0.496 0.511 0.188 0.263 0.352 0.483 0.399 0.585 2016
0.476 0.475 0.318 0.581 0.316 0.452 0.341 0.681 2017
0.430 0.366 0.264 0.276 0.402 0.434 0.474 0.190 2018
0.447 0.432 0.667 0.138 0.475 0.401 0.508 0.219 2019

MATLAB by e slexs WU adll) slas e 1yl

B Jo slexsu Blgl & bl @b o IV s dyylal) dgleadl 8 Bghas g -

ALt
Vij=w; X1y
oo A1 dylall Aol 1,380 BB5dae 1(31.3) o3, Jgudt!
3149%
0.4363 0.0755 | 0.0000 | 0.0000 | 0.3119 | 0.0467 | 0.0000 | 0.1296 O”Y
w
e
C8 C7 C6 C5 C4 C3 C2 C1l
Ru]
0.16466 | 0.03309 0 0 0.19465 | 0.02159 0 0.043069 | 2015
0.21666 | 0.038605 0 0 0.10965 | 0.022566 0 0.075802 | 2016
0.20756 | 0.035847 0 0 0.098537 | 0.021087 0 0.088206 | 2017
0.18762 | 0.027649 0 0 0.12541 | 0.020265 0 0.024636 | 2018
0.19499 | 0.032642 0 0 0.1481 | 0.018714 0 0.028426 | 2019

MATLAB gty e slazeVl 2l slas] a0 sl
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JUN| N 1T g.,.r,}U J.“i}“ J}-\ Sl —

AU UM et SV e el LY ) ) Ol g

PIS = A* = (V{", V5, ., V'Y, Vit = {(max(Vi)) if j € )i (minVy; if j €]}
NIS = A~ = V7, Vs, ., Vi), Vi = {(min(V;;) if j € )); (max V;; if j€]

Ity omsht Jaadt 31 :(32.3) o3 Jgud-!

C8 C7 C6 C5 C4 C3 C2 C1l =
1
0.18843 | 0.03269 0 0 0.19465 | 0.02159 0 0.043069 | 2015
0.21288 | 0.036077 0 0 0.10965 | 0.022566 0 0.075802 | 2016
0.19897 | 0.034605 0 0 0.098537 | 0.021087 0 0.088206 | 2017
0.19138 | 0.032617 0 0 0.12541 | 0.020265 0 0.024636 | 2018
0.18253 | 0.03269 0 0 0.1481 | 0.018714 0 0.028426 | 2019
0.21666 | 0.038605 0 0.19465 | 0.022566 0 0.088206 | A+
0.16466 | 0.027649 0 0.098537 | 0.018714 0 0.024636 | A~

MATLAB by e slexeVL ) sl o 1 juiald

rod W) Gl M e LWy Comglt S 1 e ot OLEY) Blaws Sl —

S+ = \/Z’;:l(Vj*' - ij)Z i = 1, e, m =
S™ = \/Z’;:l(Vj_ - Vij)z i = 1, e, mo -
SV Bl :(33.3) o3y Jgur!

S st
0.0980044 0.0689218
0.0740714 0.0857897
0.0773843 0.0964716
0.0354483 0.0987209
0.0585755 0.0789116

MATLAB b e slezs WU 2l slas) oo 1yl
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W) B 3B oy SO Jeed) ol € 0 BY) el Julall Sl —

Ci=S7/(SF+8), 0<¢ <1

o yUael) ) Jolal

Tl & CIRTpN [ WO 7+ 2019

Jas1 g1 ) Y1 ) Jalalt 1(34.3) (3, g

A it 351kt hal I C;
(2019- 2015)
2015 1 0.587
2016 2 0.465
2017 3 0.444
2018 S 0.263
2019 4 0.425

MATLAB by e slexs VW 2l sl e 1 juiald

2019 -2015 351 I dypadt 5y15h o151 G grma yolas :(19.3) (3, K2l

0.7
0.6
0.5
0.4
0.3
0.2
0.1

0 T T T T T 1
2014 2015 2016 2017 2018 2019 2020

~
\ ya
N

O g
EXCEL by e slazeVU alall slasl o 1 joall
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dl sl s (ay5) 19 covid g al e g 2yl 1l IS n o (2019 2 0503

ISy e W 10 OF (U BLoYL (Blasy Lz M5 e dols G gal) bl A s 5l

soles U3y 2020 aed gl Sl el o5 @ G U GG (Lol (Sgnamny i) Wasjlgn ST

Gl ey Aol adll Y Sy ) Sl Mamdani gleall J¥aze¥) 2358 (3 Jrelly 36 2348
) ods I dn sl e @5)all ol

(W) z3501) 2020 dand & pad) 5y15h 6131 @edd Mamdani gl JYuzsdt z358 —1-111

@ Ol oY) Bl el jelate o Bhites By plas LU e odessl Lhoms 2l Of

algm ¢ Jaall Olgs AW st (g ndl 3yl ) (LAl (e sSall) @ Atelly 2,2 56 ool i

Eo G Jadly ST st bl e 3 A g St (el B B3 (8 3l Loy e

w5 @y ekl ods feadd leal) glall Cslul e UIST g2 sazn ) Mamdani gleal! J¥az.)

o3 ey 2020 ad apadl st el s @ ke w2 Ll ladl s 3 oS
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2020 ded dypadt 3161 5151 0edd Mamdani glead! JY¥ueatl z348 :(20.3) o3y JSCad

S —_— [ e |
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Sl 3yl A i) ey | ~— hos e
R‘:“&‘ }é‘};.‘ ﬁ e . == ..__-_.:::"' el i
M‘ o‘)j: (marmdan)
Joadt Soslg >
‘éfi“h J)jL‘ Ltﬂ) ﬁ vy
Jodl g B2y —>

T

EFERIFNPN sl (8 s
2020 i

MATLAB by ol e bolasl 2l slas] s 1 jdiald
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.Mamdani
Résumé : L'étude a démontré la contribution des modeles de logique floue dans I'évaluation de

la performance des ressources humaines sur la base des variables quantitatives et qualitatives,
tout en considérant ces modéles comme une méthode qui simule la pensée humaine et soutient le
processus de prise de décision. En effet, une étude appliquée a été menée au niveau de la
Cimenterie de Beni Saf, a I’aide d'un ensemble de criteres quantitatifs et qualitatifs qui
s’appuient sur une perspective d'apprentissage et de croissance du Balanced Scorecard. Par
consequent, nous avons suivi les modeles cités ci-dessus pour évaluer la performance des RH au
cours de la période 2015-2019, en utilisant les méthodes FuzzyAHP et TOPSIS et en organisant
le niveau de cette performance par années ainsi que par ordre décroissant ; 1’étude a également
suggeré le modele d’inférence floue de type MAMDANI pour mesurer la performance des
ressources humaines pour I'année 2020. Enfin, 1’étude a atteint des résultats plus précis et
meilleurs que ceux des outils traditionnels pour prendre des décisions correctes a-propos du
parcours professionnel des ressources humaines, permettant non seulement I’amélioration de la
performance mais aussi la contribution a la réalisation des objectifs stratégiques de I’entreprise.

Mots clés : L'évaluation de la performance des ressources humaines, la perspective
d'apprentissage et de croissance, la logique floue, FuzzyAHP, TOPSIS, [I’inférence
Mamdani.

Abstrat: The study worked on showing the effectiveness of fuzzy logic models in evaluating the
performance of human resources based on quantitative and qualitative variables, considering that
fuzzy logic is a method that simulates human thinking and supports the decision-making process,
Where an applied study was conducted at the level of the Cement Corporation in Beni Saf, as a
model for evaluating the performance of human resources was built based on a set of quantitative
and qualitative criteria based on the learning and growth perspective of the Balanced Scorecard,
and with the help of fuzzy logic models, the level of human resources performance was
evaluated during the period 2015-2019 using FuzzyAHP and TOPSIS methods, and arranging
the level of this performance by years from highest to lowest. The study also suggested
Mamdani’s fuzzy inference model to evaluate resource performance Human Resources for the
year 2020, and the study reached results that are more accurate and better than the traditional
tools for making various correct decisions about the career path of the human resource,
improving its performance, and contributing to achieving the strategic goals of the Corporation.
Key words : Human resources performance evaluation, Learning and growth perspective,
Fuzzy logic, FuzzyAHP, TOPSIS, Mamdani inference.



