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Abstract

This paper aims at estimating the Fuzzy Reliability Function by
adopting the minimum value of fuzzy set belonging degree when every
element in the fuzzy sample does not have a minimum and maximum limit
but the fuzzy set as a whole has a minimum limit that represents the start of
a lifetime and a maximum limit that represents the end of a lifetime,
through both of which we can determine of belonging degree for every
value of fuzzy samples values. Two values of A were taken, which were

(A=2, 1.3), and primary values of two primary distribution markers (v=b=3
—v=1,b=4 — v=2,b=1, five parts of the minimum limit of belonging degree

289



JOURNAL OF COLLEGE OF EDUCATION ¢+ 2016 NO.5

which are (o= 0.1, 0.3,0.5,0.7,0.9) were selected as well, with different
sample volumes n=(10,25,50,75,100), with frequency of 1000, time period
was taken to estimate Fuzzy Reliability function (a. t;=1, t,=3 — b. t;=2,
t,=5), by using Bayes method to estimate Reliability function to identify
the best method for estimating Fuzzy Reliability function. We have found
that Bayes first method was best for most of o value.
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s Apall LS Agluall A grall a8 o Ko
RO = [ 2axe™ (1- e—’f‘z))‘_1 dx*
( (X:].) - t1

= (1-e8) = (1-e4) .-.(66)
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— [bo+ U(U(X:))] (vo+n) [ba+p(U(x;‘))](V0+n)
= 5\ —1 (vop+n) - 51 (vo+m) -..(67)
(ba+u(U<x;‘))+ln(1—e-“2) ) ) (ba+u(U(xf))+ln(1—e‘(t1) )
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=1 t,=3 lamda= b=3 v=3

=1 =8 lamda=2 b=3 v=3 |
Method a—0 1 a—0 3 a—0 5 a—O 7
_------

S ARyt Al A grall MPAE geass 2 ad Jgsall
t1—1 tz— Iamda= b—3 v=3
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Jm ARy phal Apludll Al geall MSE gudags 3 ad) Jgaad)

=1 t,=3 lamda=2 b=4

Ow Akl Ll Adpdl MPAE s 4 &) Jssd)

=1 t,=3 lamda=2 b=4 v=1

B I K K B

10
10
10
25
25
25
50
50
50
75
75
75
100
100
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S ARkl 4l Al el MSE  glags 5 8 Jgaad)

=1 t,=3 lamda=2 b=1

O Akl il Ad peall MAPE s 6 by Jgsadl
=1 t= lamda= b=1 v=2

I —
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O ARkl Agluall Al gl MSE gy 7 pd) Jgaall

t1=1 t2=3 lamda=1.3 b=3

S ARkl il A el MAPE sy 8 o Jgiad)

t1=1 t2=3 lamda=1.3 b=3

I N R N G Il I
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S ARkl Al Al el MSE s 9 o Jgaall
t1=1 t2=3 lamda=1.3 b=4

Ay phal AnLall A geall MAPE sy 10 a8 Jgall

=1 t,=3 lamda=1.3 b=4 v=1

B I R I i

10
10
10
25

!
H
50
50
75
75
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100
100
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t1=1 t2=3 lamda=1.3 b=1 v=2

| 1=l ©8 lamda=13 bl v=2 ]
Method a—0 1 a—0 3 a—0 5 a—O 7
_-----_

O ARkl 4Ll Al el MAPE gy 12 ad) Jtal)

t1=1 t2=3 lamda=1.3 b=1
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i ARk Al A gaall MSE s 13 a8 Jgaadl

t1=2 t2=5 lamda=2 b=3

O Al hal Al A gl MAPE sy 14 a8 Jgaad)

t1=2 t2=5 lamda=2 b=3 v=3

B I I i

10
10
10
25

0.7311
10.9772
0.7291

! .
50
50
50
75 0.7353
75 13.6324
75 0.7342
100 0.737 0.8646
100
100

15.6305 || 10.3883
0.7362 0.8642
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O ARkl Al Al el MSE g 15 a8 Jgaal)

=2 t,=5

O 00046
0.01320
0.00042

0.00043
0.02340
0.00040

0.00045
0.05310
0.00049

0.00042
0.08660
0.00041

0.00048
0.12040
0.00046

lamda=2

O 00103
0.00330
0.00100

0.00172
0.01030
0.00148

0.00156
0.03310
0.00115

0.00170
0.06150
0.00140

b=4

D Akl Al 4 el MAPE ease 16 &) Jsaall
| tl=2 t2=5

[ ot oo oo oor oo |
10 . . . . .

25
25
25
50
50
50
75
75
75

lamda=2
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3 Ak bl Al sl MSE sy 17 a5 Jsad)

t1=2 t2=5

O 00038
0.11430
0.00036

0.00044
0.17760
0.00042

0.00042
0.28220
0.00041

0.00041
0.35730
0.00040

0.00046
0.41110
0.00043

lamda=2

O 00093
0.06050
0.00091

0.00097
0.12000
0.00092

0.00110
0.22770
0.0010

0.00130
0.30710
0.00122

0.00144
0.36620
0.00115

b=1

0.00152
0.08600
0.00161

0.00124
0.19480
0.00157

0.00132
0.27790
0.00144

0.00117
0.34000
0.00151

O 00101
0.02000
0.00102

0.00113
0.06510
0.00114

0.00110
0.16600
0.00114

0.00110
0.24940
0.00112

0.00116
0.31710
0.00119

O ARkl 4Ll Al el MAPE gy 18 ad) Jtal)

t1=2 t2=5

B I I i

10
10
10
25

!
50
50
50
75
75
75
100
100
100

0.7131
15.8091
0.7112
0.7279

20.1627
0.7272

0.7355
22.7391
0.7352
0.7381
24.4126
0.7378

lamda=2

0.8645
13.2276
0.8634

0.8653
15.4211
0.8651
0.8653
16.8604
0.8650
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b=1

0.8904
12.0774
0.8905

0.8922
14.4854
0.8927
0.8923
16.0452
0.8925

v=2

0.9052
13.7133
0.9053
0.9051
15.4889
0.9056

0 00103
0.01550
0.00110

0.00116
0.05290
0.00112

0.00110
0.14260
0.00117

0.00114
0.22730
0.00117

0.00110
0.29520
0.00112

0.9119
10.3023
0.912

0.9131
13.0815
0.9134
0.9132
14.9418
0.9136
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t1=2 t2=5 lamda=1.3 b=3 v=3

| 1= ©5 lamda=13  b=3 v=3 |
Method a—0 1 a—0 3 a—0 5 a—O 7
_-----_

O Akl uluall Ad peall MAPE sy 20 a8 Jaad)
t1=2 t2=5 lamda=1.3 b=3 v=3

0.7311
10.9772
0.7291

0.7353
13.6324
0.7342

0.737 0.8649
15.6305 || 10.3883
0.7362 0.8641
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lamda=1.3

b=4

v=1

NO.5

| 1= ©5 lamda=13  b=4 vl ]
Method a—0 1 a—0 3 a—0 5 a—O 7
_-----_

0.00050
0.01320
0.00047

0.00043
0.02340
0.00040

0.00049
0.05310
0.00045

0.00042
0.08660
0.00041

0.00048
0.12040
0.00046

O ARkl 4Ll Al el MAPE gy 22 pd) Jtal)

t1=2 t2=5

lamda=1.3

b=4

v=1

10
10
25

0.7423

0.7439
11.3101
0.7428

50 .

50 .

50 .

75 .

75 11.1101
75
100

100
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i ARy Al A gaall MSE s 23 B Jgaadl

t1=2 t2=5

lamda=1.3

b=1

NO.5

O 00038
0.11430
0.00036

0.00044
0.17760
0.00042

0.00042
0.28220
0.00041

0.00043
0.35730
0.00040

0.00045
0.41110
0.00042

O 00093
0.06050
0.00091

0.00097
0.12000
0.00092

0.00130
0.30710
0.00122

0.00144
0.36620
0.00115

O 00140
0.03570
0.00170

0.00152
0.08600
0.00161

0.00127
0.19480
0.00163

0.00143
0.27790
0.00169

0.00150
0.34000
0.00157

O 00101
0.02000
0.00102

0.00113
0.06510
0.00114

0.00110
0.16600
0.00115

0.00110
0.24940
0.00112

0.00116
0.31710
0.00119

O ARyl Al A gl MAPE sy 24 ad) Jgaad)

t1=2 t2=5

lamda=1.3

b=1

v=2

0 00103
0.01550
0.00110

0.00110
0.05290
0.00112

0.00112
0.14260
0.00117

0.00114
0.22730
0.00117

0.00110
0.29520
0.00112

= T = = = —

0.7131
15.8091
0.7112

0.7279
20.1627
0.7272

0.7355
22.7391
0.7352

0.7381
24.4126
0.7378

0.86370
13.2276
0.86340

0.86530
15.4211
0.86510

0.86534
16.8604
0.86511
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0.89040
12.0774
0.89050

0.89200
14.4854
0.89220

0.89230
16.0452
0.89260

0.90520
13.7133
0.90530

0.90550
15.4889
0.90570

0.91160
10.3023
0.91200

0.91320
13.0815
0.91360

0.91330
14.9418
0.91360




JOURNAL OF COLLEGE OF EDUCATION ¢+ 2016 NO.5

Cilua gl gt
i) =yl
MSE s gilii —
(1- 3-5-7-9-11-13-15- Jshall (e dlaninadl milall Jidais Galy DA e
Ao S5 ¢ Dliall alaal JSg Apluall Adgaall i lad) (i 01 7-19-21-23)
2 o ) el g
LJeady) o 2 AW o) ass (@=0.1,0.3) daily Dol Jslaall &)
JeadY) A SV AW ) ass (0=0.5,0.7,0.9) dagdls oDlel Jolaal) Y
MAPE i il - ¥

(2-4-6-8-10-12-14-16-18~ Jshall (5o Aanioad) mitl) Judats Ly P& (o

paai o ) a8
Juad¥) e AN AW o) aas (0=0.1,0.3) dailyodlel Jslaall &)
(Jad¥) o IV AN o aag (0=0.5,0.7,0.9) dadls oSle) Jglaall A -Y
Gluagil) Ll
il LS IV sl e 558 Jla b S iy dadlual) Bdgaall o =)
oY) (A ays daladd dNT ayll (oAl Jlgy alastiul =¥
Aplbuall ddgrall juasl gHa) (3yh aladin) —¥

316



JOURNAL OF COLLEGE OF EDUCATION ¢+ 2016 NO.5

References _alaall
Ayl jalaall
alaill Ardae ¢ ol Jalaill 8 A "¢(19A) (Ji) dale ¢ aldly mllia daad ¢ sV )
Jaasalle Jall
) sl Apluzall Adeall AN Ga cbuie (Vo0 ) 0l ae 5h ALy sl Y
&b ohsiSa dag ) (il cleliall ddall 45500 o lgiaki ae sSLaall aladiul
Aarg dxala calai@ g 3)la¥) 408 ¢ claal)
Lypatiudl dadla (-UX’J\ A< ¢ Hiwale Al ¢ ‘;11.:.\4 CLU elad " aale A jla —YF
N okl
LS rnale Al " Al Bl 8 Al geally AfieY) Jlase am " A o o luall ¢
el Agluall Glegenall Aphi Guli " (Yoo Y) cdijle cpall e i egysall -0
iy Aaals gl Gl Al L cluzmlll b asle iale Al ¢ el Cagpall
2\,315 ¢ "L;aha;:)_“ d‘ﬁi\u\}“" 4(\‘\/\/\) Byan J.\;AS\ e ‘L§FUB SIVEN )S\L c.l_.g..&‘)—'l
Claky Aaalae aLai®Y g 3)laY)
sl ML, & Bayes  cyiia o dampad A0 ¢ (Yov£) g8 Hima Aol e (gaual) -V
Agpatindl daalall = aglall L ¢ piinale Al ¢ "aladl LIS
a,,u-\a\l\ Jilaa
8- Abdul Razak Hamdan ,Mohd.Khatim Hasan,Erna
Budhiarti,(2004),"Fuzzy membership function in determining SPC
Allocation”, university kebangsaan , Malaysia.
9- Ajaykumar,S.P.Sharma & Dinesh Kumar,(2007),"Robot reliability using
patients and fuzzy lamdatau methodology", Indian institute of technology
rooree 247 66,India.
10- Al-Nasser Abdul majeed hamza, (2009)," An introduction to statistical
reliability ", Ithraa publishing and distribution.
11-B.moller,M.Beer,W.Graf,A.Hoffmann,J.-U.Sickert,(2000)," Fuzzy
probabilistic method for the safety assessment", Teilprojekt E3,SFB 528.
12- Bellman, R,E& Zadeh,L,A,(1970),"Decision making in a fuzzy
Environment", management science,v.17,pp.141-164.

13- Bo Yuan and George, J.Klir,(1995),"Fuzzy Sets and Fuzzy Logic
Theory and application.publ.By prentice Hall PTR. New jersey 07458.

317



JOURNAL OF COLLEGE OF EDUCATION ¢+ 2016 NO.5

14-  Ching-Hsue  Cheng,(1995),"Fuzzy  Reliability = based on
GERT"Department of mathematics, Chinese Military
Academy,Fengshan,Kaohsiung,830 Taiwan Republic of China.

15- M.A.Gil,N.Corral &Pqil,(1985),"The fuzzy decision problem as
approach to the point estimation problems with  fuzzy
information",European J.Oper.Res22,26-34.

16- Pedrycz, W & Gomide, F.,(1998)" An Introduction to Fuzzy Sets
Analysis and Design", Prentice-Hall International, New York .

17- Schnatter Sylvia fruhwirth,(1990),"On Fuzzy Bayesian inference
"Institute Fur stasistik, Wirtschaftsuniversitat Wien.

18- Shuming Wang &junzo Warada ,(2008),"Reliability optimization of
fuzzy random lifetimes”, international journal of innovative computing
.,information and control,vol.5,number 6.

19- Zadeh (1968),"probability measures of fuzzy
event",j.math,anal.appl.p421-427.

20- Zadeh, L.(1965),"FUZZY SETS", Information and control,338-353.
21- Zhou jingli,HU Ming&Jiang Ming,(2008),"Fuzzy reliability of an iscsl-
based disk array system"Journal of 1 communication and
computer,ISSN1548- 7709,USA.

318



