ij:J..a.é

00..“ * & -
R LAY ] WEY

“y



D aedae - 1.2

Slr d= oy niass o 035 My 5 st S s sl Sl S FMEA
sl 0l e slazel ClblB s eSS 51 G Olpe 4 a8 il 55 Sl @S sl
leeSs Sy 3052 skae 4 5 FMEA il s il 55 i S |3 Joad s 4 sboles
3y Sy oS s 55l 0 &S I s w Lol A e eslinad 335 slasl I LS
FMEA 5 30 Gl g 35050 2w RPN Gl eslinal 3 a5 6 s ol 55 5 <l
oz yslp plnil 3 ol eslial L3 Sl b et SIS sl ol 5l 306 Gl 3 S S
4S 35 gn o3l o3larl S ok 4 (36 Glate el Sl o 35500 Sl gl S e 4
Al 335 5500 0 5L Os 5 b P S a L L“p-bj CSl L el Ol S
- e 4 FMEA 05 5 5185 2 iean 358 3601 Wil e lasl 5 48T 45
ChB o 3 sdes Oods SO Q55 5 515S sl 5 esls oEOL 03 S ol weals 355 gl
3,8 o oo o Izl 5y Slantanm ($308 (Silatend 150 A 4 &S il e slezel
Ghadde 53 01 5l Ol e oS ol Jo Vol ST 51 K5 o3l b slaais

38 eslimal S e LUl s 058 Iy ahes Sl Cilises sla shate 4 SFMEA

(36 FMEA waj 53 a8 3 plnil Gla)lS 5 o5, plnil s s ol aslsl 3 1

Sledss 3l S ol fizmen FMEA (5L 52 sles) gl Ad Al o
G50 03 Ges g 5 Dlosl adllas e A dalpt ke o e 5 (308 oleand
bl Sws s o fad nl 53 ke 3,8 e Sope (3B s saaii b e Y

By g atls (o3l bl laddis Sl eslizal b (gdudie



: FMEA osl 55,0 2.2
odowte SVLI (glas n mlis 55 1960 was Laulyl 55 L sl ¢l o FMEA 51 esliz
55 015 e s ol 0 stalie I ol sl 3 11 (s 0T i cile Cgr Loz 1Kl
o 3 oz 5 28 8 13 eslatal 5,50 3l Sl o gl o FMEA 25, 1970-1980 «as
S o gl FMEA Yo 5 ol ot 5 5 S @ ($3las ot mlos 5 A & 1977
5 Gyl (ais sk 4 Ol el 03 S8 5 S S 2 Sl Gl by
4 el b Jpame Sl 3 S ALb Cod et lal 5 ol sl Gl

[56] .uffdo rlg;,\ o 3 (6 s Cawd

ol el s Cles g pwdige Sa b ) e s SCFMEA 21 L b s

Air Force, s slewdlil ol o35 5l Jomn il 5 Lab sa oo 55 p3Y i3l SO i,
S gl slazel clllB ) oluebl (gl Olislgatww g5, » |, FMEA 2oL Navy
Lehoo 531 550 5 5 (b Jlie 53 1 0T 56 (Ol Jow 5l s Sl a5 LB &S

[37 ] ol s oslinal 5o Slan b dies ;s FMEA G550 a8 ol a0
il sdal oy OF 51 S ¢ 54 3L ann 5 60 aas 53 FMEA w5 s

(DFMEA) ~1 1 ,s FMEAe
(PFMEA) .1 ,s FMEA o
(SFMEA) = ;s FMEA

folas ,s FMEAe

! Design FMEA
2 Process FMEA
3 System FMEA
4 Service



Gl adlas e o8 w2 5T FMECA rig slazel @bl 6l Lol b ol e
S FMECA a8l o3 sl 5 oS daad o oS SIS 8 5 0 s 6l daad e
" Sl ge sl Sb50l 6ln 5 S e g L ge Sl la Sl aits gl el
S 055 o Sl Gle b sy Mol dlesl 5 b SNl jaskis 5 il gl
4—3}uﬁ«wjijf\}cpi«w&)‘%ﬁdw‘f‘kﬁﬁ)JJJ@JSQWJ{W
Slazer mlio 5 Lablsa (L5155 )0 S @ bt G Jald Gl os)lr Ol
Ao 55 s Wl p SO FMECA (ils) 05 0 lodes Cuenl 5l awsl Sle s 50 oS
Al ialesl 5 b e b it bl 5 (o) g sl

Sre ot oS [SAical w8 8 ol (gl ol gt b s Gladlas FMEA wsj )
FMEA ¢35 55 5 ool odd o)Ll (25, cnl aoalis 5 (Sl slaess « FMEA S
o LSJ:gjLS‘\'.’ ‘_;<J)-<> g g °J%>j§ @f«-’ 5357 Cxeo Loaaily s Ubjﬁj )
Dol ol oy 225 555 55 4y el s s S S 5 )

wa&wc,wjj;l.x.olp\JWI{MQ‘YB—Q}J,\CDMJAL;uFMEAﬁ
Jols I ous 5 asiis Skl 5 gy Seus LsSU aw O alol e W50 e
w3 se glaslel 1L ot sldl by a8 ids slael bl LaypSt ol 51 SO ja a5 s e
Calises Vs a0 (glakamdle LG 55k 4 akd U s sla RPN Ll iis S e 550 el o s
3

Al e oD 53S0 5l e SlS 5L kls o RPN LS slis 5l an @

s ) 4SS Ol |y Sy Sl ikse Dl s Wl o D 5 S O Gl LSS pslis @

&S e JS5e 1 RPN Gl stal s 0 slas!

ool odis a § b5 3D 53S0 Ol i Csenl @



ol B SISl L 55U a3l ialde 4 550 00 (e s 4l @

S e glassSl Kon 58 e s sl y5e 55 ) elid 586w ks RPN @
S gd e 4,8 odisl aliws (galadl gladcs |3

Sl il Dlasiie b oass s S oS5k 4 ol by s RPN 2z S5 @
Jo=D 35S 0 wlie 5510 31 o5 ol s 64 L 5l RPN G Ul
D g

o palol- 3 a5l 5 03 1000 B 1 o slael 5 pam o ol cpl a5 LB a5 S @
sde aw b opalols Laae 1000 ol 51 sae 120 s 5 il coes 40 3de 4w ol

[38]. 1655 o Jool S o s 1O G ] 5l as

33550 S w FMEA ;5 glos 28 5 b 4 (306 gl (S oS 5 ade Gl
sde Koy oS oLyl Olsme (3b e 3l sl L1, Dy S O Sy lays56 ol ol

Sged el LSl Sy Gtua 1l (81 83 Kas s So sl

2‘5}\5 FMEA ana.:‘ 29 3.2
B FMEA woj 55 age sV 2w FMEA  slassns 5 oMSis 5 ads ¢l 5
@ .ol 0l oslizel FMEA 5 (glos 2.8 53k 4 (630 Gl Syl dar 51l a3 S Cl?;,\

[S8]. il 43 S alil (536 FMEA wiey 53 Sllae 1995 JLe 51 Js 40

R 93 S oo Sl gl 56 Gl bl 5 S, S {71 5k 5 sk
Cogo ) Koy sla, St 5l S a Tl Oliuslgin 5 S0, 5e Wil L s oL FMEA
((oL<JT—J§|)) 056 L sl LS‘J.JWD)SCO Sy G5 Gl 5 s gl 350y Gds sluel

Sl S6 5 Spm sl Sl Sl Sl eslinad b g sde mls S s S (650 (Sa

Bowles
2 pelaez



Ll sl ol (53555 Glas Ul sl 1 3l (5306 ul 3 @3l 53 5 03 50 iy pad S
330 o g s 51 aS s e (630 6T = S il 3 Al s D5 S WO 5 e Sy
w55 S Lol cenSE G ST SH G e (6 iy i 3 el 03 S liBl o
Sl sl o pnd Sl e (3B e nl 208 e et Ty pde siS 0L

R S LT RGN - PO P

s S [S3] blslen 5 "5 YU 53 et asls Tl s SB Gl 5 S0, bl

S [16] (5 57 o 5 Lsped ool (s sse 6 e 6lp @3B e o

5 45 ol edsl EPDS-1 &8 Wi pe s 36 FMEA Ll Jpams o1 b i

A cdS Ve b » ASE L (sl (2B, Jpame (~b 5 sl g
FP e ol 038 5505 0T 3 1y 36 Gl 5 B bl slagteen SlaS 5SS

Slp a8 Wig e s cul (b S Sh 06 384 Lz EPDS-1

35305 55l se bl oslgniny laz b oLl bl Sobb 5 CuiS sy 53 FMEA (ol |

LS S ik Y emmes S il 5l 4 Ll e el ol S S SaS wysa

s RPN 1ol 51 Ol (sl 636 056 oL 5,5, G [38] "SS5 57 s

el D3SO Ky 556 4w o piae G\j:m*;w 3,505 3l sl e s S sl
Ol sk SUsG3) eslanad b e D= s FMEA Lus s o sz ey ol Sl
SOl opl 5L s Gl G Sl SO e S S a8 e plal g she
ol SO 5 Gl 636 08B L Sl eslinal b e 1 G5 Ssle a8 e e S

LSl sy bty 4! 5l s S 0 (SO dS e | LS8 Sy (sbuas, S L5

Xu

2 Chin
3 Pillay

4 W

ang

5 Brain Storming



o JLs L FMEA )18 ag 5 ool Jhsl st S5y o Ll b (25 S plo!
B3 slael Sl esliad bl 1) Sy sla, 586 a8 5l 5 3oL (56 e 5 S5y, b osline S
oalital Sy sla,sSB Lol 5o (56 il ol gl 5L Sl Sl e 5 350 Oy
LG8 slael 5l eslinad gl a0 1) Sy gla, st Sl 5 o 56 056 5y, s S 00
S eslitad Ga oy tege |3 Ail 5 ate sl a5 sy oo LS 4 eaS S e bl S olle
53 On Dol s el S s ads 50 s OASKEs 5l Ol (636 Gl
25 3,0 (FISY) (636 mlonal (s o (Sl 36 056 ol 5 Sy S ol o) 3,05,
Sy Galae 0506 LKL s «olfﬂ—th) P ERCCR N PRI P3N
e 53 Sy o sl a3 ol o I8 ([58] lKes 5 LS baw 5 45 gldllis s
o OF Gl Hlaie U jmelyl oo slal avslie 30 b 5l oS (oolgein Je 3l eslizad L FMEA
e s 5 038 e L ebl Sl sllas Dl S rs cnl 03 ke s 4 S s
sslie Lol alols (shls o5 plaS a5 es S avglie pslie ool Ly e o sl ba el

Sy goodls I3yl ys wil O gllae
3B TOSIS 5 Sy, a5 aastls i (6 S oo 3,505, S [10] uSen 5 7L,
Ol 5l 5 ¢l TJOSIS 55l 636 asens &S L5 S slgls sl ft’ FMECA sy
DS 0O Sy sl 8L a4 oolgniy 36 TOSIS 5 sy il o Jlos) el y 4 wlis L

L35 oLl tlie (o3 slael b aS s e o3l LT s el slgss
oslaal (DEA) ¢35 slaesls gy e 3 G, S [19] slKea 5 "L 8

36 s 4 sems &0 0 D3 S (O i (FMEA o5 Ko sla, 586 0T 3 oS X5 S

! Fuzzy Inference system

2 Braglia

8 garcia

4 Data Envelopment Analysis



a S sla S e Sleat s ghudl ) et 6l o306 O DEA Jus 5 s gaudds

A obﬂ )Ls

Llesls plosil QFD FMEA (slas o5, 5l eslizal b G 4 [ 20]7 sl al 5" el S

ool sk 4y Ol iz o sse L BR3P UG ol slezel cll 5 kS oS
les S slgnin Sl sylpe 6l 1y Mol Jhsl Ol S8l 5 Lol slasl s
b Gedas 55 1 Wl 5 sdetisie s 1 b by kS B o5 S SaS Olids 4 QFD ) aslizl
Ll den (gl g palie ¢ Slo Slem ol LB, ol 5o S A 5 0L xie lasls

el dal g 1) o gllae DodS ol e 5l el (SOSS

~oilb 8 (g5 FMEA 5 a8 o) o0 a0 (36 KT = Sh o5l oKL S el
S s S gty S 2 S ULl (9] SHLKes 5 WS sl sl g p0les 5 LB
Glp o Saas Ml Lpd sl S35 S a4 oS das e o3l (55U GST = S sl s @

RPN A JJLMLf‘ J.ELLG M.bj.:]c Lﬁ"L’) CJ‘JL.O LY cb okl JLAJJ RPN ‘w &...M.‘u L;’l:’.)J‘

P P _ RPN
(S SN S dlezt 31 e Ol gie 4 355 0 szjbjbm Cyse 4ok Jbo g

okl by RPN (o dil (i) aseis el 5 ol Gl ous adav s

747 _().254

LS B8 L Cggae b aw cpl de pslie O S 4 SETCT o 55 dal = 1000

— A OB ey LEL S b2 b yo (536 42 sazme 4 Glaze (0.254) cus 5JL 3 RPN
WAl (daw gm0 (cnSs (6 SG Jlasl ST aS s dal st o sls Syl 4 3L KT
53 T g dalpst (o g K Sy b () (aseds b 5 b)) ol
S b Sy Jlow Sl L 63 FMEA 5 olgiy Sy 26 cmmen 03,6

(s ol DT e Sl les S 4 Ll b ae 55T 05 S bl LUl )5 s

! Korayem
2 lravani
% Quality Function Deployment



JJ'U.A‘&..:)o)bJ)o.b;MbKJ%JJQ‘VS.MSW‘@)CUQJ;;L:J}SMJL&

Lk

—Sh Gl S B S Al s Sl S oS s S Nl [48] T 5 s

s 6ol sl Sl eslizal LTl ol ln, 55 0 SLaSS el 515 ditean are (56 KT

Ds S Ll 6T - Sh osb s 3 sleis FMEA 51 56 gl s 3 1
1355 Oy 23 S 4 Kl e (6l e

o kb «VS ) pais B o5 el A ol s el A Lz').;j S

el (0.95) 055 L oL RPN

o Al (0 0 asds ClllB el e s 5 el e g s S

el (0.05) 035 L 0L Lo 20 5b 40 RPN

il (slaamy 4 45 das e o3l OLSS slapdie 4 YL ST - S 056 Sike «

(0.05) 0Ll Ll Lo gze 55 an 055 5 (0.95) DLl jlaie bl Jsl il s e

5L b RPN i s 0l 58 aen Q_UJAS.U;}S JVaeu! W[49] V.:J} &
ssbie o Ll cpl by il el 1 Lol Ol 8 e 5 gls Sl el il 8 5l pdamy Jl>= ol

e S s 038 Gl LB S oS 5 (5,8 (sl a4 OIS sl el g

adlas a3l eslizal b oslgig GRRS LIS (GRRS)3ws 5 slguiny Lazal, il 3 halS

w‘wﬁ)\}w‘)ﬁ{)}ﬂubb‘)w.@j .@.Tﬂ&).}é))jﬂ

! Tey
2 Lim
% Guided Rules Reduction System



D8 4 3 0 s oL<.iLl o310 Juls)jk';ﬁ@au.s.bw ol buy ool als ol
BE LS]K?.AK" s S ciyj.a u.:\ )‘ L;’L.’.; sﬁ)lS ¢[38] &‘j 9 le“'»' )\5 BE) o] 41.9)

C,..w‘ ol QL"JJ.&))J &9.5) QjJL; J.«Ats&.iw\ MQM‘_}}JG

o b L)) asids Gl 5 (0 ol s e g 8yl Sl o6

o 3L s (0.94) 5 b 2o (0.66) S, (1 o sl

o 5l L3 pasid Sl s ddan e (DS 5 (65 g By Jlen S22 040

e 3L s (0.94) 5 L e (0.66) S, (sl o sl

o L (@) (el Sl 5 ol ol 5 (daw s & Jlx=l S1:3 046

o 3L s (0.94) 5 b ze (0.66) S, (1 o sl

S dal g (S S 5 Q)M@W?’)zﬁl ol 3

Cs oS S5 AL L) askis b C«VS» Wl g (awgie o Cj}j Jlz= Sl
3 B0 (0.660)  Sows ol g A3l Sy L pSU vl Gl S Sobe 4w ol )

ol 3L 5 s (0.94)

Sy Ceal Sl Sy 5586 an ol a1 s Y el VL 056 el

5l st e GG mle 4 b Oltdlsie SLS 5 (S cal b s Al
A5 e Sl 0L FMEA s (56 6T = Sh 056 275l [42] nlKen
SalS a8 il ax g i pl 4 L Lo, S @ glail> 3 PWR s s of s

gl e S s S (S T — S o5 ol oS s Lrs cpl 4 056

1 Sharma



oL 2alS gl b 53 38 e el S 08B L SO bl La 056 talS
oSl Gl ol sl bl Sledbl fals 5 sy sl el asl rals g

305 bl OF 5 zewl 5 59l 5350 (adl 0 50
v Sy o, St s I8 [52] s s 5 'Kl by 45 gldlie s

el a3 8 g 536 SLs ke Sleslinad L GT bl 5 ekt A6 (g36 sla e s
FRPN ol o oslinad ol sla S gaocs Jsl sl o FRPN (636 sy o Jsl slael
L sl o 5 Llos i 3 Dy S 0 sl (36 Glem 5 36 s owkr S0k Ol s L
(Shuad) sk 4 Wpd e o el Slediss 5 O e Glaas gee I eslin

Ll (53U Jgep S OT 3 a8 Wl (363 (35 0 3Bs> o Sl eslizul L s FRPN
OAE Gy Gl e gode Jle SOl sls 4 S a0 rhe baas ez Ll
sl ol g (olgiday 3 S0 o5l las S
:FMEA 3l i85 5 Slosl 55,0 : 4.2

Gl 35 0 ol sl (SSS 5 S, 4w Sl esliad LS5, FMEA - s
s el 5 Llse 5,5 aw onl 51 Sa e IVl 5 0t lagtin (s

(3% gilwans 11.4.2

2Ll FMEA l)l85 55 Can 40 b sy ot 1 SO 00 (olwannd
S bl ie gl Je s Sl eSOl Vsl 035 ol b s (SSS
155 oo 1 s Dy s 355 g0 L) Ll o e Cond s oS Ol SVolas Sl 4o saes

Syes Gl 5 ot ek Jlesl G b (g5laannd ()l U

' Wang



a3l eslinad alee [37] 55 5L 5 b ol mols s3de (s3loand olae 3l an

Hles S Oly eaal 1) gode 3l

sbadie o lp Goleand OVslee i (oods iluand ol Bl (@
i) Ol el 6 S S L s 1y Ceslie G dlie (gl 05 55 eSS
05 7S o xSl w aten Gl See ClSE el e (Gl lids o
555 b Golesl LB ol 5 b 53 S S Ol i gl oS el (Saw OF L
Sl ooy 4 by e Sos O Al andls aaed Ol CKs Ll o aw
Sl ol pde Ll il Joos BB Caslie pslie 3 Sor S L Sy Slss OF s
ST & ol (S s 4 258 ot Cuslie slie 51 S8 sla) an
CeSl sl sSTl pl e gl s (leand b oalols Lo il (g Sediaen
Al 5l

el g3ue (GSluand gl 5l A G Sl s (g3 (Gletnd oo > @
= e 03 Jls (gl LS e A el slel Sl gl G U5 8 4 a5 3lwaged
Sl b S e Ol |y 3o o el s 5 Wb S Wl S8 Ul sla
B s 1 Ll el S el FMEA (L1555 wsus 0 e Slisr 5l Sl
sl 4wl 5L iland dnT 3 51 dny cpl by oS Ol AS 5 S SlLe
S s 4 1y O 408 aglie Jl b Condy odiS Oly slel L 1) sl 4

oS Gl Sl eble L el s (S ol
St @t el OF il sl 5L 250 Olej (830 (S3lutnnd sdes 2l @
o Sen gl S ol SO slaws e @ dbe s Sl os gl i &S ol (S

J..::L: J\.».SJL:MJ SCA.M:‘ )L:q ))jﬂ 65.)\.9



G o [39] T 5 ol s FMEA (GLSs s 5 ssde (3lwans aas 3
G S sle S 45 Wlesls LIS LT lesls pll IS - anesCs i FMEA (65
Lo Clidss gl LaaSa Sl 5 op 5 et bl gl Ll 5 o0 badl 3o gl o 5
w5 S ool OLEKen 33 5 Qi (pl a5 45 Sla)lS 53 Kss LIS & (S3luand Sl eslizal
o5 ol sl 0 oslisnd (S S gleatns gl FMEA Lt 1S 585 05 a5 5l el
L 08 @ ol ol GleS il g s daes s 5 0L 5 ol Ll
A sl @Bl 53 sl sl el wsdS ys oS cul olesNW el e AltOStEVE
FMEA 2158 S s IS 3lafSs st m disy sbr @ oS 0 1, JS5,= FMEA
e el ot GlenSd a4 S bl LS e S s SO Jeld s

RO
oy (58 s 1 2,42

baad) po s sl sSI1 @658 Sl o5l 0wt 331 (Al Oly 4w St 2

mr Sl eSS sl 5 el Sl by e Sl Lol es S e S 1 S
S an poads Gl et s 500 Sl e s 2 000 ilss s S
4@‘ o_)uj: oJLiL.»‘ Lﬁp-‘fb )J 4.0.55.4 ‘La)i?: 4&.«.‘!“ OJLL)J L;l&w‘ Cﬁw\ WLA LSJL“M'.‘."*; Qm
U‘i‘fl"" .Jﬁf )b.; oslaal S)90 aSaut ul.:q J‘:’.L"“) J’<i'> Lﬁ L@j}u\;- ‘J?"\}'; 3l e)Lde\L:Jv\jJL;a
Ol 4 by e O L, LS 4 6 Ol Ml&»ﬁﬁ ol g5t o pilss CIB s ol
‘u.laj;]a L;L.»bcad)mjf}Mé&ﬁﬁgboz)fw&uw}ﬂouubd)ysw

[35] .5 walsst s 51 300 s 3l 1l L i

! Price
2 Tayler



&)\ﬁ&))ﬁ&l&%‘ QLQA)‘ oJLO.L.»\L.b\jS& ojé-w‘)l?‘ S, 40 U'l"‘}s 3‘53&94-_'

Lgd axd g e eslizel FMEA

ngLaij\w‘tS‘ﬁbj\ Sld> o a0 Oy gl w5 ol o oﬁéuwu@

AL e Al 5 (60b) Dl Sls 4 5 e s OS5 5 Db Laadl 5

Gt il G L el S SO tele Sl Sole et gt S

203 s s B et w3 LB e S bl Sl (SIS
Sl el oalnel dlate glaail 3 gt opl 53 e ealinal plunal o, S ()50 ol
Sobe sle o il Gles o Hlile Lpds o |y 550 Gt & asee slajlsle

[29]. easls ol s Slapins 5 S5 o sl o
1les S Olo 253 ok oy |y bl s 4 [35] S5k 5 55t

Aoy a L1 5 ol Las, g5l I sy Sl e LT s Ll g3 4Kyl sl @
Sl 3 S 35, Hllnl coul (Sae 5 (b Chge w4 Plus) Lpd Ol C s S
S e s eslanal 55 s, 555k Sl S gudde ealse o et )
(Wl 355 on by lgm 5o 055 0l 45 ol

Al e Rl s et le oI L e Ol 4SSyl p g0 @

b sk Lledd iy baadfe Sl S e aeseme S S ple s Sl p s @
S Sl S gl i )b S5 s S S S sl
L oie bastys oo il 5L S col (She esee Sl s (Las |85 1 4
RS 5 bges e Glgn 5 oS LS Al S S S il L
oy 335l (oS ST L) et Slagton Lz oS ool 65550 (pl L 0l 5 ekt

o3l ot 3131 51K a a meol il Ol anT s Jles) Sl s s e LSS



53 Gl e (8355 (31 Gleall pl dams LSCES 1 355 0 55 (Slagten oS e
4 35500 Sl JS j5b 4 dipd S 5 s e pmme LT adlilas S HI WSL S
Gl b bl s g gkl LB Rl Glealll 85 ot sladisad o5l
il el S5 slad sed o3l s s AL oS 5 SIS s & oS gt
A slezel LB S &S S o A
“a sl sl Bl sk 5 S0 S [A1] Zaaly 5 S o Sl ae) 53
ol slaas; 5 11000 slaes 51 oS Lles 5 0L pim FMEA (S 55 Lt K2 st
Py odd Sae S5 1000 51 Seuy JlBl 0k sl Lls el (RPRS)? S,
Sy o5 4 oy 330 S a4 (Sen S 5 Sl ol iles S esliad el S LG
S S w5 Lpd s (T = S il 83 Sy gn a4 KSl5 e 5 Lo S g (63 920

gl o odls o gl s SYL sl | Sy e YL

: d{& IVl : 3.4.2

4.}?.»‘54{0% LSLAMOJMJJ J‘YJJ.W‘ OTJJSCM”‘ LSJ)S.:})JI.CJYM‘ .DJS.:))

5 on Wl & Gt 0k, 5 Lele das o badlie 5,5 o s T, 5 kb
V.lw.:..» )‘ ‘_;.9 Jde &_§.: -r\Jj-«.;L;O o3ls Crp}: aMJvA oLis QLidjjp LSLWJ 9 Ltbv}-)f-
JﬁfL;d)‘;éQJLC.M"J)jﬁ;é.:ﬁ‘ﬁ@)j«pMW}@)L&)&@QL&W}MW;QM
oS Sl el (1 (s 5l Je 168 ol a5 e o IVl S 15
MVJW)‘GJL»:M&JGJAJJS& oaleal ‘ML’ Y v oMLﬁJVJW CJ&M‘)S&W
s FCM 1 a3lizal b d s b Seheae Sl b il a1 5 e Sl ol A3l b i

Ly (ke

! Sankar
2 Prahu
8 Risk Priority Ranking



(el 03 S ade onde (gileand gl ek S5 ENMSKEs Sl (ol » e Nl 5 s,y
5,8 o Do (S 550 LSS L 5l L3 Q\JQLWJYJ@H{QT); O3S L8 Yl
Ly iy g $3de palie &S Lo 55

NS ie 5 5 el Bl 2l (ol Slhie 4 cnSls gl S cun e oSl LG
jc,w:\wliui.alscdaé.sﬁ_&«jdsjbQ)Mgﬂsuﬁ&g{&:b@}:&&:x&\@gbﬁf
sys e = FMEA oLy L6 s u‘l’ IVl aSST e 5l 2

ool 3L st glgnt n OOSis oS ol L3 Ol Skl Sl Ol S
&S-l g:,.w‘ L‘BJ‘)}?-)LLo‘JQJh )‘JJ.P- u‘}g&'é)b L;?-LVJ:GL\;.L& ‘L;Q‘}«Q& C/.‘L>' DL &:/.w‘

[35]ws o 0l 1, e IVl

Ol b o a4 a8 ias s o3l Las, 55k w0 O o Sl &1yl s FCM glaas
05,5 4= L Olg o 1) gola! glajlsle Losds as05s o FCM ol s slaas .53
05 Jsacdas 0, 5151 slaas aSOlean = a4 58 S5 e bk g o 00558 oy glgws Sl

b e il 5l s s oL slexel B (b o Lol 3l 4 ged
FCM oL 280052
FCM Ll ‘5§a‘5§> 1.5.2
pske I Oly sl oIl 3 iy S Olpe ) ol glaati sy LusT lunl s
laatd SulS o [O] 55 S & olazrl 5 ol Glagionn 53 (S anenad 5 olazx

Sk, FCM G [22] sls 2 28 5 Jaus LT (gl (36 pslie o 8 s 5 L1, ol

s 31 (S SO L Candy K oS Ol pagie pa S e Ol ealie dlss 4 1) (R



fL?L"‘ e )2 S sy a0 e 03 SeDS s Ol kS (6,8 sl 555 0 CJJ“
slest s Sl (6 b Ol b 5)‘5164 Semya |y SOIKas il Ol o4 RS s S s

Sk 5 636 St o eealie pa Bl 5 S aaes S 5 sless, s FCM

mlat adnl b g e Glacans s opsles S SO s 1y il Tl I3 ese la
L S ik oK) Sl dm S e 0l el LB I s 1y slie s Laslas s e
2 pden b de 51 bl 5 cteen 1 AS Sileand S o 0i e s FCM
Glp aSal abex 51ty ol la S ae slaaSid 5o Glagtonn S5 L anlie
35 6T = 3 il gl 0 Ll e 0 5 gl 55 5 ol Ol b il sl s 0Ly

[4] .sﬁch?;,\Lg:J& w;bQWberﬁéuw

W&QW}\ Wl Jsb 5o a8 las 0 5 by el 5 pdgy Ol L;\f.uFCM
S Sliiss Bld 51 s sl b s s FCM s Clis il o L;)j@}, sl

el o oslizad Ll 31 Blass 5 Slessse 5l (ol 53 5 lazs S 513 a5 5550
S = s FCM b g Jas ‘;a}f.? 2.5.2

Ol Wl o s e Lol 5 ealis eins 0L GIS S L) e JS FCM S

S LS{LAJ)}})L’ Ls o\Ja.A C,.uu‘ )‘J\IAW )‘.,\Z.@.?- Q_Q\; &.’ FCM &.‘:‘ cji."‘b CJ)L:P “ .D)‘JL;A
L OSUSS woalie &S o studie ol o Lol 5 ol 5l o gamn S g0 4 5 Oler
Az alie opl e e SLEE OIS Ll s S e Ol Slser SIS G s alae S

303 Ol 1) el Wb e 53 035 Ole3 O 3 psein O 4 1) sl 08 Gl



3 il Al e 53 o pehe Jlie 5 psgie O 4 e sl 3515 Slll 4an §sames Sl b STl

!

w‘fLujoJJSJJJUbFCM&JDJ&J})J&J}E(&JDJ&J&&
%ﬁqﬁéaﬁo:m»\ﬂ.ﬁ&)ﬁbFCM&)J@)%WQLSL%J?JJ

..sj))lSo\.g).:jjfi; L}':"qu;“:’" Ql.:.gcjlgfz): Ll o o oy .J)|>J<:m._,

csmugtﬁw.w\w;oLﬁbJsQ\;tﬁjWﬁ;g;Q\;\[ﬂJM”LWST
25 Coge s Kl oS 4K 53 G psgie oS 4 Cipsede oS 51 Jo e ool

cde Cja Ci Sl ite 2 3 . Ci »Cla = Ck2 = .. Cin 2Cj 3|

e Sl aan 31 G L Ci S 5558 o Jlesl (1,Ka,... knyj) o b Cj & a8 <t G
5505 G e G Sl o e G bais Sl il S5 b 3yl G o8 it
5o Ll S s aiiee b S Slhee AL e I35 eaites 8 & JS AL wals
L Sl Bs ol b &S e eslizad — 5+ slgdle 51 e Dlabnn G il o i sliel po
55 e e sl sl Slcl i G 4 Ci Sl e S it 8 1 IS 2l s
ten Sl e G o Ci S 31 sl 23 sl opl 81 Cl Ce 5 3L 33 ¢ s
Sope onl b sd s Ak e Sem i Sl cl e 5 il e G G i 2 L
Se Gl 81 g ws s3de 3055 b S L Ol e 1 03 el b el pmals
(LKL Kn) s 53 G 2 Ci s 8 51 o ipd (3035 e b e i sl L

Cb orl e s e 3 e il g gase SIS 5 Ol o alol

! Priority



ﬁwjoz;c?e)y;\ Slhes 511 059 el 5 0dlde Lo gee 1) Cdle Oliwle 23055
b oM S o S |y 2l DLt i slie @ 5l Ll sy e | aetlie o e
s il e SOl (RIB G mle sl e b s GBI mbe sl
Aldie aa> slie L aS slagsgyy dile a5 Kas 0 o3l (630 slagssys 4 dla FCM
ij&.)"‘\sw})uﬂ)"f‘ﬁ‘awbéjbjﬁj&&f."\"j"'t’gj;’)b_):’.“)"’\“’\";’

el 0 slowl (Kol i yw e pslis 5 S 5 S

SOl x L= P (g8 laeeyome ) il o pagie gl S Loais 53
yﬁwwbclwﬁp;wﬁmﬁbnu&;\ﬁ\waMbdjbdls« dl.iclj
4.2.3\3 —“j’.’j (i,kl',...,kn',j) CJ a Ci )‘Lfipwm MS.X.:.Su.aJ_e LSJ‘JJ‘)-; C))j..pd.g

bl Jo e 3G Ci s 2 A N(GCi, Cj) aes (23 1<TSm o) sy

oo LT (Ci, G ) Jo e Muaan 53 Cj L Ci IS J1aS S 55 5

L(Ci, Cj )=min{e(Cp,Cr+1):( p,p+1) € (i,K1,.....kn\j) } (1-2)
T(Ci,Ciy=max 1/(Ci, Cj) -2)
1<I<m

2

.CMng;.i\ Q‘?f).‘ U‘:’.Jj



o2 o3ls P ={none<some<much < alot} L _Je .slis as a5 55 :1-2]U

i i 122 e 1 FCM 5 sl

Uk

@

alot

1-2 Jie & by o FCM 1 1-2 [
(C1,C2, C4, Cs),(C1, C3,Cs , C5),(C1, C3, Cs): 515 5525 C5 4 C1 51 o s an
ol e Do pl @ Cs ., Ci s o A ol o
11(C1, Cs)=min{eus, ess }=min{ much, a lot}=much
12(Cy, Cs)= min{e12 , 24, €25 }=S0me
13(Cy1, Cs)= min{e1s, €34, €45 }=S0Me
Sl el aole Cs s C1 S il ams s
T(C1,Cs)=max{11(C1,Cs),l12(C1, Cs),15(C1, Cs}=much

3,05 556 Cs o much o316l w Cp oS (ke &



Sl s e b s EalS 5 il Sl 3 Sl 4 el e S S L sFCM
S o Loy 1) 650 4 pagie

daly Gl SO Ll dlaly 5 Cands o S ealie (sl s S s
QJVQW.V\:A\@otﬂﬁ@u;ﬁla;)bﬁwyw;dlgl{fﬁu&i.mﬁ&otﬁwu
Syhe o2 ey G Sl b o)

W})bﬁcz [Cl, CZ, ,Cn] jML’ FCM &iéuo; Cl, C2,...,Cn J§|
)Q))L?w w;u).} LB‘}B &:/-;M})\JJJ u;@)‘ cFCM LA C".‘.""’ﬁ)bf‘ J...::Lﬂ FCM@}S
s il s 4 Gl b (S e ) el
Ci1 - Cip

; ]) 32)

[Cl Co ....Cn]new =f ([Cl Co ....Cn]old+ [Cl Co ....Cn]old .
Cor 0 G

C11 Cln
Ch1  Can

NG (’)’é‘u w‘i :Ci
ol J psehe al pyghe 5 kel G
Wl S 3 gkoen by (6 S e f

ﬁ)’\.lx.gco.)uz JL&B rj.g.uj J.:).J:L;o 3 gd>es +1 j_lg}ﬁ Cﬁ:&ﬂ'} )‘JJ.{ J.iJLEA yw

L opl 5l SO L aS 558 0 cibgte Sloy oopms dul bl 5 Kb o SL+1 s, oo

s axl s



Mba%ﬂjdb)‘)j&iMFCM 4\5&5‘).
RGN ol 6.’})})&4\5‘5&‘5.

e QL;..’ J)P-)‘ G.WGJ)VL‘AL)LUJ&.LCFCM 6&:‘3).

448 Lk oll ol (Slgrsss 4 S L e IS & ke cnl gl gl s

St o D B3 oS B 03] s OISl (ol oS W 1y 3 pdoes 5 me 03 S
Ly o Sl i ldie s lalal U A50) pssss rlis i G il oo Al s Sl
o S aolie gl wlal S dais SIS ol by Gaon w0 1) o5 Jldie a5 03 S 50 (S0 4

S o el 1y s Il b b b ok 4 el b by s 3 S ealis |

D QI JA}:S 9 Y FCM &i oaas OLES 2—2J§.‘2

Fr{e- PCM -S.;. 22 _-5:-'



0 0 -1 +41 0 O 0 7

+1 0 0 0 0 0

o 41 0 0 0 -1 0

0 0 0 0 0 0 +1| bl it

-1 0 O o0 0 O 0

0 0 o o o0 o0 -1

-0 0 o 0 -1 0 0 -

[1000000] A psphe 005

[0011000] oo Jes sl Lol

[1011000] :Lgl‘t.SLIMTCUQJJSJA;«

[0111011] oo e ess ol

[1111011] :Lgl‘t.SLIMTCUQJJSJA;«

[1111010] SNV W P

[1111010] :L;lAJLLAT@UOJJSJA;«

[1111-110] i ikl ueler Lol

[1111-110] rslatd @U 035 Jes

[2111-110] f o e ol
L;J:-)\JJ._’:[1:|.:|.:|.-:|.:|.O] :Lg\AJl:MTGUQ;JSJA&

RGIU IS W O\JA;JEJJJ (4—2) Jsles C))M‘\Jd“buwicb C”"""J“.!:’ 45)}2 QL@.A Le;l.i‘)JAS



(¥-7)

—1 x <0
flx)=13+1 x>0
0 0.w.

papte Su o Dk &S L e 0L L B S e 5 ks 0,505l slaadl>
B ) is 23 L slas, 555k b )l is 055 b1 4 e Wilg e plonil
U S el Lo Sl e air G (i Jlo SO s Sen) DS s (e slas, 3L,
[35] 5,138 oo 236 e ol s S 3 Dl i 80 AS 0
slas 1M s 550 0l I oo gl s (550 daly SO D pe & Ll e
w by pseie o Olg e 8 cl GG, o, G (36 lade some) 0B N alin 51 o sgio
cle G o b o Glamys . Gl i) S Sso & b €5 A3 (36 a0 gome S D50
[F1+1] s s alols (36 Jo ol 335 o s €( Ci, Cf ) b s 33 <l G
ST VSO JURCIION W - S FICI PRI PR { PR O S PRI PRt S P I SO
el S 4 skl 4 el ds S (e 5 2 Slhes) e Sl S el

el Sy 5 saalS 53 (gl ealy Gl o Sl Sl &S bl Sl Lo gea

el (536 ol 53 WlE e a0 S 4 G5 lagseme sl S wlil b ds 1

Sl 5l a ;s S sleS Ol gy o L8 el Jb ) A S s &S psete polie osde
Bls 02 Llodd a8 3 (556 late sl FCM slgasls opl .G85 oode i U tizen
o WL 035 Gl e 5 AST 035 e ST Lo s e e (A Joe K Lo (s3lgs36 A3

33,8 o Ol cilies sleiss 5 e b e sledle L e Ly, kil

WFCM s o5 5:3.5.2



sl bela 5B oS b 5 20 1S aml @ 5L S 5 mb e ) 5

S 558 3T 55 ol b Jes (sLisd (gt 45 S (55 g sn nl O 8l 5 S iy i
L1 s 4 e gl ol €550 el 038 A0 A i N L 503 a8 pemee M e
0 [21] Sl dms & Joo cpl ol (36 la ao same bl 3 S ol 958 S 5 s
8o 5 wlad o) Gl sl B S s Ul S s alnd st Jes S Olse
e Sy odE B S bl ahi ) s e (536 slaas parme SIS

ol 0l 03,51 5 Jes 55 opl b me Lol O D b 5,50 53 3 4 adyl 5L Ll el 3

Ic CcU (5-2)

S ke s sla adlge Jals Wds 15 s pdee et | ol 018 [47 521 Jed plens|
aon SHUS O JoSe Sl adl e o s s siin gl 35 2Vl OS ol (2305 sl a5 sames ol
ML&} (v.a u“z“'.’.‘) M m,l .,\.:..S u.pJ_e C,...u‘ ol 4\.:..1:\} 4_<J Q_jj.:; ‘J;.,\a LgLA 4.9).4.?;»

Aas 0L X(S) Shils slesemly Sl sla add 3o 311 (o 5)

LS e e [0,1] 650 s ml s m=max x;(s) 5 I=min x;(s)

P M st s 1 Bl oSl e b aS col cpl (OIS (5
I<@<m (6-2)
Shae G Olge w0 0T 038 Jlasl s Myl L as g 5 0 4 ol l (6-2) sl ol S5

Mo Szl Jlaasl S El5 s o dbe gl ol LA S5 el sl ialas



O 5 ol Sl L s e 2 S5 ab SGl op sltls [T x4(8)

oals b sl Slomen 5 el 0l 390e | 4 YU 5l e |53 3,0 e sl ;M YL

A e o S 4 S8 S s 4 UL 0 Sl

b oS gl Sle b (6-2) alas o1 558 w3 8 ki s 1l sleseal mex S
n Z . . - _1 -

I=- ¥, <A< -3 m (7-2)

S ol ol 35 Dl e ) se il et 0 ki SalE LS S 50 8 (6,50 i

S G BVsle ol 5 Az Ssline KuSK L oslazel Sl 5w o b 51 Calises o 0t 5l
N Se o a Olse plnby 28 A e b ) a5 Bl 5l dise Dl s b o 5l 3
5 ORI e s ol 3 a8 0l ol S5 QLA 5w Olgee a5 Lot o

S o 23 1y 6 VL O3 YL slazel Ll 5 4 2

Slss o il OF 3 oS ol odd Jla b a3 035 05t 3l eslinul (Jpeme (25, S

oy 2 4y bl polantedd b 055 1Sl G Ll ot s 4 edd ool ol
Bijk U el K o 53 15 Cj 5 Ci g 53 o (oolaansl Jb 055 5 00l (ol Wi L 1 ol K
Skl sleis Loyt 21 ) il Sl oS 5 ol ol alsles olSTT o5 0l tled

[22] .55 dal 2 (8-2) dslae & s 4 Cilisen slazel

El; = Xio1wi Eiji (8-2)

FCM BL I WA c‘ea;‘ ‘SLQJ\S S RCBED :4-5.2

Sy S o L il S L el e o503 K il FCM (IS Sl s

5 S o e |y ealie e gy S AS e Ol Y S St s | ke FCM



£ FCM s (56 b 5heslinal S o Ol 1 ol opl oo Jailss ( Jols oLt slgiss
- e eealie O e a5 (30 laks peme s 4 LilS e mealie S Clne
&.io\);_pa«_:@),\.?@uFCM Al o e g bod OVl 5 56 ey O s 4 Al
Lol B ccdlizes Slidod 5 (63 258 laaie @l iyl dodde B 5 (Oleand ST
eske ahor Sl s S ol U3 5 Sl o dVal Gl ds e s S 65 W2

[4 ] wla, )8 @ o e 5 Sledbl Lo (30 4k eloz]

cNUs ol 5 Liles S eslizel FMEA saudas ¢l o FCM 5[ 36435] 5L 5 Jsb

- 1 S e eslizad ke — e Lauly, 51 5B s glaais oS bl 5l eS sl Ol
S ot Sl e S5l S ag s FMEA 55 50 555 o Lils, 0l ol w018
SenSd med 5 Sl b Ll Al S ol oles L) B 4 el Sleatinn o
jﬁ&ozm‘w&i@j@jé\ﬁoﬁb}&g‘éwuﬁ.Mobucw
G eals ol o Jo VLAl 5 Was e Ol 4B S s e S Olpe 4 eSes LS
GLais b me 3l e dizees LT Jalg, oS Oly a5 s S e 0lo o S ol e oWl & se
S s ol ol 4 o8 S8 ool ol sk « FMEA s QTJJ{)SQL:{)L;}M
Q.ajﬂcm::A.g)jlé;»p‘wjfc))fpLg@dm):w\emw\;ﬂyT&Ué.&gdaMw
o3latal (parnSle S35 Sl (36 Esy 5l 35 S e dlesl Lgﬁ;grﬁp&jlédls;\
Ols ol (63665 &y s a |y @L:.})o:; szl & S e (g3 )y Sl e i enl 0l
S aibs 5 ooyl gde 5 ol flol aan (oS 801 S et Dby fpizeen iles S
a2 S s e S Ol a5 Lp5 an S 55 psgie slapite Olpe & LIS e (Kos e
o Dy LS B S S B 5 S, opl Bl 5 L Ol el
R ) eplie SIS 65 Sl 0w O 5l e &S 335 e bl 5l O

Lilsjbl"""ﬂ".ﬁ b}.a M‘j}- oJL&LL:MA..: ‘v\.’ya:"f jgj"j‘ ﬁ&m(l@l&)}; .k.a‘j) j(g;mg.&



31 sl il 1y (5303513 lagleaul oams 015 o e ol Al 433 8 0o Ol e SULs aen
S Sl sl Ll e 555 S8 b Sl o3l plol | ol S5 Wl ol Ol o Ll

Sy 8 a4 5sd e ame oy slenSa IV

& aienls Glaptons Blos J 28 5 sdudie ¢l FCM 51 [46] 7 s S 57 e

Shaws 5 oled A= K s 1 (s JS FCM & s S esliad g o 5 sl
ol 53 IS o s XS a0 3 2 53 1 e K Sllas 0Ll S 5b0kes e
(ot LG Sy e Sy 5 o 0l il S el 6l FOM S (650 oy i
St 3 3 8 el S BL studis gl s FCM 58 ol e 0l W5
RS Gl LU Gaadie ol i p 5 Sl 5555 S5 ol LS SGS S
Db, sdudde Slp g ol s 5 o [45] L3 sk s 53 pl s oa 5L FCM L
it 53855, S L FCM s 5 e 55 e T el 43, S & sy (Sl ptom
o s ol b S gly 5 b FCM 51 dle G kles S 0l b FCM 6 (6l
oy 5 Slaptans Sl 6l Sl dbdes o 55 bl S OF 534S Gl ol 03ls
o el S ¢l p e FCM Jue ol ois saudie FCM S s w5 0

el o LSS ol gl 0T Kol BL
O 3555) 358 (adlS gl S Sl ool (il G [43] LK 5 2L e
&)‘ o)%\b%ﬁ)ﬁﬁdﬁéubb)‘ ‘) Sl oS Wsls Cj..ﬁ b (O))ﬂ)b}l}“

Sl e IS 03 0l Dol sladge a8 5 s sl b (65 sl st

1 Stylios
2 Groumpos
3 Siriaj



.LS&OJL‘L’L&‘&J.L&-‘)‘U)}ﬂ‘&ngw&é‘f.w').ﬁb}bﬁdw
Dbl o Bl 4 LS 6 g (s ilihe Glaai o)L s Qb)&b\j\d&»a}\&ﬁé
LS‘J" ‘L;)Legyl_"e LSLAoK.LLljUhFCM JJ}“;LSAMJ:NUL)) u_l_)\.ap:d_ag_ﬁl&‘ cji...:-

PP APV P N ATI P P T I SCI VS

L FCM e Ly, e W5 o:Ske s duasy sl a3 G [30] T 5 sl
55 sS e Gls S L 5l Cules 5055 eses 3Bl5 038 350 LoaS Wles S 0L

&:ﬁw‘ a‘;a.ﬁ L@JL_*‘ QJ} JJJTJ.'

esein 2 01 53 8 col a3 S sleiy W FCM 5l 528 5 by O S [26] s

534S ol 3V (235 5l e ax b oasyl 4 ate 3L adls 5 B3 alie 45 semme Ll e
S bl e SOkl w ez S LIS e polie 48 geze 50 03l s g 4SS
Shudde Saalys @t S L LS o Lo 680 4yl 3,50 esdle 4 Al a gy Al

NG P W

Sys0 5 ot 35 cpdi Sl e b byl a8 (g3l ol glaald leslatal s

S [50] Tl Sote 5T sl 3 ls 3 s Ll Cdhe § 5 s pla e ke (e sl
Sy s S alglly syl s e FCM SIS as Slasla e oLl Gl L 0318 4o
b S Glam s s3le e 0315l 1 FCM Gl S 0 3 5s s il slgzdle U o alayl, 53
mam s Sl il plsiks 5 e esls Jslad s b s 05156 b 0515 FCM Gl S s o
gty Jabss a3 5l s 8 SO LGl sl sy Cdle bl OIS sl sl sl

6&1.&]3“.44,@JALSLSW)'H:LALJH{J{.\;-Q-):.QM\WCALAFCM Slpas ks s

1 Miao

2 Liu

8 Tsadiras

4 Margaritis



)Uﬂ.’b\lﬁFCM )‘ L;wv.:bu4s$_lg_ﬁ)w)fd‘y3&jbb}§&w'ub‘oﬁ bL’>;L‘ &J‘Jf‘)ﬁ

Sls v...:ul.: asls

e bl n FCM G s 5 Gt sl o S 8T Lo 5 [ 352] s s 5V s

Jlazml el s Ldte cpl ol 0k el _islas (36 il el 5 ol islay slaaSio
318 Slslos | S izl (el 6 1 izl Lo ool FCM s (oo 9 paslis o Jla
s o ety 1y o slas Sy 5038 Ol 1 pealie b Jailss WL s e pll
sl s g (3B ol gladls J—<i-’ L alie 2ol i o5 s o 0L a0 s b))

LS o Jol (628 sla )l S

M@meu\ﬁﬁa{wwu#uuﬁ&w[l])JJKT

S psboles 1 3b e sldt ARFCM el osls o5 1, (ARFCM)? islas
" S S e s Ol de s 6t 33 sboles 555 S e eis Jo s S
5 i sl ealis L5 oo L ARFCM & & oS osls olis eVls opl 3 (g5 e

L5 S slgiyy (RBFCM)® 056 ol (o306 ol ezt G [14] 7ol 5 Tl

cde 5l dals, S bl 5l el slgin 3b ol gladd 5l S K Olpe 4 oS
St bl el Dbl 5l e | el 51 g 2l Ol ol atle (San | LS
o5l ol G AS Al Glis et b ols dodde ol s, L L e (50
S Olpe 4 Oley yme gl plas aly romen WGl ol 3,555k G ol &S

s [13] J-<i-’ Sldle 53 poman Llos S a4 5B ol gladld & EARETSY

L Aguilar

2 Adaptive Random Fuzzy Cognitive Map
8 Carvalho

4 Tome

5 Rule Based Fuzzy Cognitive Map



ol (S92 s S 2l e 53 (Obej S ol 5l a0l I8 35 53 ol by

L ols Slegoge o p biles S S8 [12] 5 &8 s ldlie o cpioman ol 5 sds)ls

sl b RBFCM Ul 55 5058 Oy a3l slis lapiomm laolin studde & o)
Alazils Oly 1) ol e SO Gl Shs 4 byse anil 55 b gundde S g
S St b ol studde OVT (655,50 (S K Olgie 4 S13 DL pyehe ran
L 36 gt bl RBFCM il cas aiS o5 sboles diles S 0Ly
355 s o jtege 235 0 RBFCM G gl osly 3w S o&s ol Lo 2050
Jyans Sy g0 45 &S shailen | cde Wl 5 o e (306 Sllae &5 Sl 5ol Jo ada
Lulsy 3l oaly sl oy S ellie ol 530S (Siluesly (llods iy a3 Jo glaaii 5o
5 pealie 03,5 WLBl 5 Gl 3 (g i Slhsl SB (ha, pl el 0l Ol (53U e
Lils) SAss pexr Sy seS Gome Ldr b Slles Kool palie LS

S o golian FCA' O\j&@dbg}s«

Ghanls; leans 4 [59] el sis IS (8K 5 Obdeses Loy a5 gl s

Oly 31 e e ol jn conl sl atls (g3 rld glaald 31 eslanal L SSL 0L i
53 013,08 & (el oS Lol has Ol (3U o ld GaalE o pas 5 (S et
Sype Al ol sk wtls slasl das wlad OS50 51 S Olgie 4 1 ISOL s
b 3 a8 Cl (SOL oleds 31 0L e gzl 5 Jse belss goluand dlis pl o)
sl sless ol (2B, 5L SO A ) Ll SO S & ol Ve g mhe 5 26,
SRS e ize DG O3 g s b Jan e (58 3 sk Ol Ol g daly a sl

.La‘o.)j.z.u U’fff"j LS)U ML«..:M.NJ:[ u.»l.w‘ »

'Fuzzy Carry Acumulation



Sl gladis 5l el ot SIS [55] slo 53 sles w5 s ldllis o
Sl il 5l eslinad e clis ol s ol ol eslinad el O bl s s (550
e i SIS s 5 S el Dbl pasits gl oS eld Ol s cnl 4 30
..L:,L,.L,au@wu,.,,W\ogﬂkwww‘wumd‘zﬁ&;}vwthy;sb;@\,;;
S sle wlo Ol Ll 3L rlid wid 5l eslined L aS ol odd 3 e opl o
ol dg Of gla o S 5 Pl Ja (Gaid pl 53 s eslial e 3 358 (g5ke Je Ol
I olo oo g oS das o OLES ] a0l 0,8 51 JL s 5mm s s oo OLES 1 Olosler (gls ol o 31 S
ol Sl b ale e o ol s el |l e Sl Cands 53 i s
ool 3 gd e 4S5 bl Sl 5 S sy 4 a8 el esls 0l S=(CLLA) o0
sdns Ol A 5 Sledbl Csled 5 mws sk Ol | (Sle e sdias oL C ls,
sl 353 s 5l SOl (306 ol ald Ll o Sl e e s (6 oAy et
obsl [F1,A] dasss o3b 5w el (3L b adh s assl Wl w5l ol gl
s p e e e KO el glaad) go elS o aS als dal g Ol s Sl ol Lo
Sl i cotle gl aS el Ol e cpl s cils dalps lawsle e Sos Cotel (gladd) e
A Camge 5 S Olosle glatle j Ols il (gla S o) 2 4 L il (il (550
23S g uguﬂﬁ:p%&ﬂ) Olesle 5o baagle oo 3l ¢\,l5
Sl Koy o A s 4 g3y Mk & 3 sl FCM (6,55 8 Ll )
sbozel Gl 5 235 oS Wsd e 35l FCM 6l uns 55 oletn (65,3 5 o3 sla, 551
S35 ppehe (5345 35 ey Jo Slaptaan 53 05Dl 4 S o s | 0l plinal S
o 13U (S o 8155 e alie o e Sliss mols g oSl 5 5l
B saS e Gl 6;:§°Li L;Lar.:.i)}ij\ TR LR U U PR T e Ji..:.a
o s Sy opl S ol s slgig L FCM (6 S5 5 S, i ol bl o (o5 0

:Lﬁmﬁm:j.s@x&\jj



(ANNY s ome Joan glaaSes Jolal o las Sy 51 atas opl il azwse®
2SSk e as [23 ] o o S sl 1 Lol Hebbian Sl Sl
Syran oS (6503 w8l LRl ileesly 5 Bl hnd e Ok Ll gl
crl il odd slgui [S] sl dane 5 4S5 s ol SLLi dslat (6 S5l o SN e
Sless &S Ao B ax S|l ol ae glaasld ol (5 S5k wn, S
2B bl Ll Ol b FCM 5l less b ossbs Sl 4 sl avlome
35 b= s Hebbian 056 Lt o1, b FCM (5,550 [31528] Js clidss
e e DL Candy (S et s S s 5L s Sy cpl S Ol el
S S o5 55 nl b Sl e s ) s Dol 4 S el [ ek a3l
R s s s Al e 5,5k sl S alie Slacas s ) S wials
8 Flerl glasld; 5 olme Olgr Glaginnn Ll odoey e St Sl p 23
5> st 3by lacaalsd oo 5 ot 2 slele g oy dalpr a3l 8 5 les
"t DS e (S bt ol DU ety e e 3l e (slapin

S5k
o 5 [ 3227 JES) Jelss slags sl ol il s SSp) 5l s ol s> azse
ES, ol 5 5550 s FCM (5,850 (ol il s [33] (PSO)T 121 o5l (5l
03 5 osdh e a8 s wds SO (gSlang dies G Olge o FCM (6,851 PSO
S o aale 5 e Glatondy fn Glae Sl (Gl weS Gl sl i
Sl glacanss cANN Ll 5 6,850 L alin Ky, 0 8 4 ol osls o (s

FCM 64':-?-’\-1“5-’);";")?“@‘ | SoI 2 LAJJ.KUJ Q—i‘ Sl emm&?ﬂ)l

! Artifical Neural Network
2Aurada

3 Evolution Strategies

4 Particle Swarm Optimization



» FCM (5,850 5 a5 sl ol 5 e Olea 3L ANN 5 ES Ll 55 5e sla
i 5 awtls s cab e 4 edle 4l She ccoils 525 ANN L
OSLsS 5 515 Gl S5 S Cose o Llg ol bl SO ab ol clis bl
laat, S 552 Ol S ol (g5,0 Logass LS St |y Gl 3550 (Slapianms
Lesly o OF a4 atemly bz gy 5 5l hudse 3 B PSO bl 25 e (5 S50

J...;LL;aLg)}].pFCM L;;;g,;PSO 03 p )8 @l as

PSO 5,5 (x5 [44] 55 sKes 5 'Sl b g o gladlis 55 Lo s 4 11
L oamslio 3 oS ol Oly dlie ) 3 s Ol FCM (5,550 55 L ool 6l dus i
Sy ol Glacanss fund 4 5L s 550, FCM (6,850 slann, S S
e sless e Olea L1 anl s S &35 s 5 s FCM (6,850 5l 13 Je e
e by FCM (S0 i 5 S0, s o plonil il aul 3 (sl WL

&S o LS WFCM 51 e

ﬁsw\émmm»ﬂ@u@; (sl ogr b FCM 1 aslinal 55 ' (6 S5 alas

aglie 4y ol ot LIS [ST] o T psle a5 a8 gldlie 53 S o s |, FCM ¢ 55 8315
L5k oS Sl 0wl eslinul 3550 gl FCM 3 pems 51 g 55w 55 sl gla o1y
3 S oo b alie a1 3 (5il) IS5 ST 5 oslaie 4w 9353 sla FCM -
3,8 o o Wl g &S S o i s s W FCM £ A A alie Glag b
s 5 3590 2 33 b S 1, s FCM 5 S il amlio cpl el ol 4 S el

NG Y W QL:: f)j.; oslaiee] dis C}: “

1 Song
2 Tsadiras
3 Sigmoid



e sl bl el st S ] "ol 5 s b s & (6 05 dlie o

S ab: m b g Dl Wl pl sl 4 S 0 b FCM s Gua iy o g
FCM s & nls Olse 4 glabul o b sl b S Sl b S
2 Lls e mb a5l eslial o5 edd Ol dlie opl 3 ol sl B e 35 e s3linad
bodd S5 mls o lamlie Jod o s i cpl Gda o tage das S 1) o seasie
Jggﬂwé@;ﬁ‘)ﬁs@usﬁgggw@u.w\ou&wJ.;.a@jmu.u

Sols @\)3
D gk et 6.2

543 0k OF cile gl  FMEA a6 4 ol (s pasis Ol o bl 5o

S w50k 5.3 S ol 56 FMEA Sl eslizal bl 5 o sle FMEA 51 eslizal Coles
OF 5l FMEA 055 audite 53 Ol e oSt Jo IVl (SGSS 51 S s FCM
Shlay oy Joad 5o cadaly (pl 3 0l el SLaJS 5 (So5 0 5 e 2 Ol e Il 0 S eolinl
Sheslizal L FMEA guudie e 5 atls 5 lallast il o 350 5 53 conlis (630 Joe

5,8 o el ol lgde b3l 55k 4 5 W FCM

1 Bueno
2 Salmeron



