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- Analytical Hierarchy Process (AHP)

- Goal Programming

- Utility Function

- Pareto Optimality

- Weighted Objective Function

- Technique for Order Preference by Similarity to Ideal Solution
TOPSIS)

- Mettas

e~ N 9w A W

Syge A 9)90 gy 5 odliiul 3 50 (Sheate Y A ;3 e
3550 5o Solone e ) &S S 5 (i 05800 &Bly o
L_‘>J"\’° )L:.&A R (Go8e )‘».\.5.4 d.u.uL‘)bo t_gl)'.’ 9 MJA'? oals C)""J
5 eoliiul (SigSe idu cnl 40 ol 5l e s Saalys )

Adaalys sols &b (gl Julow anl,s
ol Bl Jolie 5 0ol ilae Jlie ¥ land o e
J.?LMA G ..\.M;.\JblP sl C).Ma JL.A u.:l L> ozt LSLQW‘"““""’ - le)’
arg L0 Gidu )0 9 09d Sipby, 9 med BB easslez gl j5 3
s D9 o0 plsl IS 6 S ams Lo 5l o] Cawods gl &
@l dlie ool 04 g aalol gl oleolgiig B isu jo

Aol

Oy SRS 32 5950 T

Sl s sl sarass b pieee slazeleg Ll il alies
Fle rytos 5 ojlgen LI (2l b ogat 4 ol
Szl Larass a5 cusloads cull .canlosgy sleseloa LB owaige
(ibon i L3l i Glod (51565 0 Bl o a5) | Lo
JSie Jlws o] 5o,SU> 5 wibs NP-hard alies
Ir]e

iy cnl 5o ol ] sl shlizme (sl Sl s (ranes
slaieleo Ll ool 5 CusS Jlie olgiedy canloos oolaul
a5 @iy S b1 lse s Slapian
@ olazelec bl gilwaicing Gy,yms b aS oy cpl 4 aslasle
ad) 5 a4 gzl el aile placgsgame 5 Ban b lgie
Sl szl Gl e gl 2STao by (9 i ip ipins
oo sl Sy )5 o sl s (61 a5 0o
Silyes e Sapians lp dute <S5 9 Sl Gl s
Ifleaslons ools anwgs

slazelealls Yoons aSnl 4 o,Lal b didos 1o o, Song CusS
558 oy 355 a3 GBS olie 5 pslas bapiars (51521
St slp 9,509, S wase ) eI Sl cnl Sl
Ol Oy3e o plamblose Lylpl o g slazelecLls
slozelec B oz los,S Bie piwnw sl slaieloo LB
B 5 end @ly S s lagT oyl alpls 0355 (alad s
Ay ,8 g piowmw Slaeloo bl o gl (gilwdcinn Oje0 4 Bon
1) 5 e 9o allie plyd ol G a3 3580 ol el
Se (293 9 Sol (22 Sloncs e i S (gl 45 Sl
wobdls 5 Sso bpimaws diw) 0 (Blg sleosls L L
Az g 0dg LSS byl cplje sdwlcwsny gloclse il o

LLogogs a5 oo b odipS el o Wog ozl Cls

!'_ Redundancy Allocation
% _ Genetic Algorithm (GA)



Al e 9 leos 55

wee iy I8 1 00liiw] b s Sloi fcsld Sgugs sl ylis b (ot o nwlio ol \t4

5 SlS jaie by Lol by, ke 5l ols S92y )
b aS oy oy Conl 0ol oolainl o Lo, g, 3l pien
3,5, gl izl g Wl a5 ale gl syt
o S lozel Sl e 4 WS oo el 1) ptens

IN-ve] sob o cos

aig3 XY
wb s opl ) e glapiaes awlie sl il o anje
Ol yo ilBee anze mlg eSL gl wl) Joe anie sly
3l diged diz dalol jo aS wiload 413 TS 4y g odd By di)

05....:(5@ 00)5] Lbui
S slp slexeleclblB giluaigs o LK 5 Sl
aSailes 54y |, Truelove b 4 glauze b 55l —g

oR)= )

(1 RJ]’*

ol o ol piacs b g 55 55 8,90 slezeleablE Ry T jo a8
.bi>05ai>03
DYl sslos Soolaal ) an el 5 (il Sen 5 (9,

IJ @)

b;
c;(Ry) = 31'5XP(
ailoo ol 1 piacmw b g €52 55 0,90 sleeleclB Ry 1 jo a5

.bi>09ai>05
el els @b a5 09, 00)l5 0 aiey (pl (o 55 (6,500 anie &b
DYleal 15 Jgerd slls 5l

ci(R)=a; (R)™ e

wiloo ol pip b 5 €32 5L 0550 slazelo bl Jlea Ry o8
O<b<lg4a;>0,

2 JSE 4 wcwbad 43S e el lawg a5 b
LY RSN

¢/(R) = expl (1-6) lej‘”?__,: ] "

S99 b o (elasieds [lslo 5 080 Sl o ol sk 4 |,
Sezge sy, plo 4 Cund (ogas a4 (2Bly glis b g0l

Bl Callas

ool 090 (559l g allcws gu i Y
N8 15T oy Liro s Y-
PCPS ONAER
il o e pl )0 o 3550 hne o e Slazeloall lade
&S Cenl Sgzg0 Sy 3l Glaasie (B) ssrge S slazeloolls
byl cod e o) LI bl Gl Lol QUls ol
A o sl Jaseie Glejiae gl 0als s
g oSl goelgd Gl ptann o sloiel bl aculxe
G o] e e lee 4 o)l Ses o il )]
QS Wl den 5 aile dal) Jlgie &jse 4 gt sl
ale ) abaly jl pter olaiel Sl (WS S e b

g s

B.=RB;. R M
ol QT sl szl cubB R; a5

5 2yl abyl) (Gilae Dypo 4 pias Sli2D) Gilse SRl 0
25 bl (WS o e |y s 3,515 o] 51 (S0 0,58

n
R=1-] [a® o
i=1

90 ol 3l S5 ly 5o a5 wle )T gt I can
S Al ol g e (8 5famm e Lial)] 4 &S il Sl
1385 Cenlond e lagtees ol olaieliubls acalxe (sl

anlode] 5

n @ 2

rR=) ) | [RFamsm \
= =1 =l

o o o 0 el Geien g Mimg Vi =k O 0 oS

vy—1 =7, —0
5}

sbadls 5l S e o a5 Wb alyl i oo 2
5500 ab (oduzen ) lalitee iol)T 5 05 S o 18 e auss

!'_ Entity



v Al (> 9 Gleod 5y

e it 138 1 00liiwl b peiusnsr Sl fcalsld St 6l ylis b (ot picnnwlio ol

Cawlodls ;Lt)Ju o.\g_.b; ‘_,;)M U»L».o dJlae B as Ml)}.sb

s JS Slozelou bl 52 e 51 ol s Conanl 25T
Wl oo oy alaly 5l g el e slaelea bl & cos

cR,

oR; 33)

]:i.:

ol 1 ej olaxeleablB Ry g pwaes slezeleolB Ry 1 jo o5
e pii 3l ol gae wiz LSS Gy Coenl eS8 ST
gac iz b SO ol 4 ples (Saly @dlgys ail axsls ol
ul).‘.o d.w‘?u Lgl)" MLL_;Q ‘QS Q" b.«.oal Al S o0y QL\)

980 Seiden pj alail s 12 (o

—n
L

EiE{iIF%}L Ov)

Ol bl ez diz L S a4 pann (Sl lae b aBly jo a5
wilse coanl 455 lan [ bl sl 45 3,1 osSas o
2 s stotl Sl Sy 008 S 33 ko 1S ik 3]
g godid 5 L

S5 oo oomlice 00dyewn sl lns (gl 00 53 glaaka, 5.l
3 el ek 4 (655 Bran Glie 5 (el anse lajlre oS
o oleelellB ol 13 e slezeleald Jlee L bLs )|
4 oazg booploly cllds welys Jl baasxis )| plas e
a2 e g Lolone Sl o) )0 bajlne G S92 g0 (Sl
G Caand o a5 (ANP) ' glasics Jlss 3g, 5 simals S5
2,5 oolaiwl wdanlg> ools &= 5

5 o] o ISt s lo Jle oz ool (285 )k o b >
b lxs Coedl sl b e 5 950 0 Sl 39290 sloaiy T
O Fe) Slp shioe (Byme LS Gl gancadsl S
20,5 oo Jm goals b Jle F sy o (e

(ANP) gleSiais Julons s gy Y—¥
S S e oS5 5l (S ANP L laSss Jlos sl
Wb STl p g ele Glags bawgi o Sl o lnsniz
3 S5 ol ool elis )| jolaie a4y 5 (e didis Julos
Glia oo 25 & Geand il 53 20,5 opme VAP Lo
£ 53 0l on 1y 81 45 ol ]9 055 n 455181 g,
D50 4> al> s

4 658 peeal dlaw pl8 ol o o Sl s 8
20,5 o0 4300 (gl Al LSl

'~ Analytic Network Process
2 _ Thomas L. Saaty

fi cosboo pl 1 piew b g 252 L5 0,50 slezeloalll Ry a5
Oliee 9 0y o0 |y S gy fyu polie a5 Conl Col sae SO
A3 oo LS piew b e3> ol o 1) slezelel LB aoli8l s
mlewd Hlade pes Sl Rimax g olazeleabll SeiS lade Rimin
25 &l R ase @l il plT ez b prns sln 230

IV Flalosgas 8 me 1, o)1 poib g o oo 45 col

- Rimin

) @

c;(R)=a; In(
e Ri 5 slezelea Ll (3s:5) adsl Jlaie Ripin of 4o a5
2> 0 5 08l o e

Sl S35 () «(0) Lulg, s Jol @b a3l oolainl 550 0
o] Jlake s el 98 99y cde 4 a5l oY 4SS
Gria S)leis b (Vg A) Laly, s 00 b g0 4 s
sege wib LolS Lo baosls 3 Slodlbl 13 ol oo ax e
TINS5 s loje 1) el 98 Jlade olst b asly

Sgd oo blawl Loy, ol jo colaiwl 0y90 polae ,o cds b Ll
slozeloa LB i3l ase a5 Wiy, o0, 50 K ailss () a5
2SIy abl 4z 0590 plere Jl (32 L g pheen S
alie a5z col B e piegw Sl anie dlde ol
Ghaie ol b G el iy lSal S8 oy cilisee sla, sl
2 Gien aie YL olael ColllB lade 4 ohcws a5
poliyg 9 ho bawg ond (Byme anza &l 5l pldl b o)l
el 423,515 oolil 590 ) (soleiny alal, [V

4]
R; Rg
c=§1(—‘)+1— Ve
A n iR nl[j_R= )

S5 B o e Y
)adjfléu;wlgaegbuapgdd)iam

ol s 3250 (6553 Brae i ojls ol g6l slos
e Nl oo ez Gl 5P Srae Gl G0 05 &y 0
ape GhelS w2 g (555 mlie )0 (297400 o (s &5 WL
aboly ol 3 Jlade o) 0,9 Cands Gl Syls 0 |,
Dp 8 ) ) okt

o
E.= ERj- QD)

=1

—_

o) .¥
3 laasin wasl oul Gy, Alie cpl o a5 (6,500 L

G axg bl pl 0gd g0 00,105 oL sles] a5 Cel pieow



Al s g Hleos )5 (e

e it 138 5/ 00liiwl b s Sl fcalsld Sgugs s/ ylis b (3t picwlio ol YA

B9800 il il 2l s

Slapsie oled 535 Jloji b oad a5 o ol aslal o
35 oy 095 55 Liye el Sig e le 4l aled 039 51
@ mle Joed BB ol o o b by o aslol juisT unl 8 cnl s
Y50 yile il yile ol & a5 33,5 oo biay! s yibe
55 o

ool Cewday i ilo ol STl 039 5l Al o3l p8
yobie g lansS lagyy was (idg |) a8 S o o5 )0
o Pl pl o dbse Glaggin o (g | it laasys
Ja.ﬁés oolas L)“'“’?" |) Ai..w JS uw-’)-’lﬁ ).:‘ ).ﬂ 9 USLJ &>
Slosbre ol alie o Jols | b ags oy L5l SloLs)|
ghpvwl band ols Cugdsl Jlop bl aslsl cunl oo
Dolss s

JLo &l

oo 318 )13 laiae b 0l sedl )] cand ol o a5t e
Voot S8 53 o8 ol e d 5 (olie sloallie ;5 0als o)
Jlosl b &5 i ooy abanlys >lb caslosalie B
ISP R SR TIUPINCF YR VRPC IO U IR JOOPT
solie amss olis 1) Shuae cloybisle YUSS caslon
ooz 05 asebxe (LBl)an s e Gln 5% slolre
Cawloss 03,51 Vo Lot

Sonr Slp e Aliee slaan S (o) bl cadall Joe
el 4255 5550 L5l ks Jlie ol jo Ll oyls | slexeleo LB
solie dcbre ol JLle s b fas IS8T cgm 1
9 alie ptucw (nl owijlo lizl plos a5 05800 (58 b lns
b lone 51 S0 pyolie ozl oo /2 s golozelen i ol ls
Aloads dwlre dBosls sy i (i 40 A b S A G
JoSis polie (pl 4 4z b oS (25 Slaglie G Sle cnlply
03208l oS g il Sy celazily

h]uuL’»’.o Alio 50 (w3550 oiswimn ) S

2 Limited Super Matrix

e o a5 Cawl ouds JSid badss 5l 5l dcgezo 3l 4l 2
Sy g5 90 IS j5b 4wl polie I Slacgaze Jols
Al Al 392y Wilgh g0 4l oy Lol
b wlgoo ado> o oS Gl @ beadss Gl (Saly )
5 plite bLS)Ishls S peads ghaw o 50 K03 adss
Bl (69,95 5k
0 paie 2 oS gl dS @ beadss olie Gl (Siuly Y
loadss o0 )3 S929e yolie ooled b wly (o0 ady>
Wyt S0 09,0 polie (J g aBb atdly (b (Sl
sl asly  Sowals [0S0 b adly oo 5
s O39Sy glFial 5 (2o Slalie plxil ipgd 8
@ ady> e 0 preal polic (ol e dlade Julod anld alis
bz Dyge a4 J5S ele o o gl el s
Olie S & 5 adisS (pizmen igh (oo dmlie K0Sy
200, oo dlio [0S b Ban ol 03,5l 4 T Copan
@ Loy (Oicudyl slajlp ghaal jshie 4 Gizea
SlaSisly Geizmen 5 alsS o yolie (A3 gla S
Shly sl (slaadiss polie (oolos alis> 90 polie Jold
© iy dbes Ko ole S cos 4 i g Sl
At Glogm il 5 WS o0l amlie 0)50 (295 D)9
Slaslio G pile ol 5l o aiws oo LSS 1) (2g) Slonlin
Sged e 1) (oo Slojg Jlo 0 Ol (o0 (795
S @l G b lp o lepl JSS pgm o6
sl st 5 e (s byl ((Sily DI L et
33 dgd ge 0ols 13 s le il lgie o e o celio
el 0> ol il o aS 0sl o Jols o jle ol aes
D83 (g0 (LA i o 0 ) alsS 90 alal) o5
bl G b |y 605 pooedl s S0 slo 453 035 (558
paie My gl lo 045 K Abgs> ,msk= 1,2,....,n &5 POV XS
WS Syge (9) Slalie @l 5l a5 (Sig slajlop il
2ol 0 celie gl 4o Wl end Jols L3 A5 s
@ ady Sy L S a4 abys Sl (Sily g5 bl
Pl el ol S ojlad dal) gl oo ools 8 bag>
23 e olii IS s

Wig o Wy o Whyo
I-'ka e [4h9)
War o W o Wip-

@ byye Sy lop e plas Wi Gmple ol ool o
Wby 90 o 45 olim Bl 0 ] AbsS g1 abyS (o abal,

"'~ Super Matrix



T4 Al (> 9 Gleod 5y

e it 138 1 00liiwl b peiusnsr Sl fcalsld St 6l ylis b (ot picnnwlio ol

Ay 35 i glp bylo gous wolio ) Jou

\ Y Y s I\ 4 \

slazel ealls  -/YA  +fAe YA YA <JA- JAY -JaF
4oy NYA NSY  NYE AYE YA 421 a/fe

oy VAY O V-F VY. VY ANy VY a

G5l B IEY BT BY Y LVY VY AN

0% s (28 b 6551 B ras (e 5 (el (S s Jlre 90
99 Corodl 3,50 50 Lol 0 )T ola w6y LSS Coenl
aal) 4 argi b g sleielonll 4 o anie 5 el Hlne
St A G Ojy Jele onl slexeloo LB L anje it
o sleeleglls 23,5 15 Gua b jlae g ol Ll 0,8
adl, JSis e lopl load (58 Sege ban S L avalis

ol oo 03,91 ¥ o )lais Jgaz 5o ,l38le 5 Jawgs

ARl o)l lamlie Sjgoar Sllre Gl polie
ANP S5 51 eolatwl L a5 wos Super decisions
S5 aSpl e 00,5 e (i) LAty 35 (ganaglsl
Soly Ceslonds 58 SIS a4y canlin Ll Sl ol ANP
5o b oo slezeloo bl i 4 ceal g alie Lae g0 wuald
3lise 9y (PG 5 e 1A Jelo wnlid glse
polie 4 azg b lae o 4 Cod a0 Ollie
plnil el ssmlie BB Y Jsom )0 aS wond iy o8 slaasls
Gy Glaelitny plaw 0 4 Cod lajlas aunlie 350 10
ol b g ai (b KuSe b oad Byme L o avolie
Goslaom anes ol ,o 5T Sl 5 5, 5 ool ol ks
Joe B enl asbitan 5l Jol At Bob G 38
aody | G it SlolelenllB (lie Ceal 5 35 45 s S

285 )13 Creal pgo plie )3 4sa s g 0B (53 laule

Jle 4 bgrpo g Jlopl ¥V Jgux
c R s E 1 2 3 4 5 6 7

C 0.000 0.310 0.000 0.000 0.230 0.230 0.230 0.230 0.230 0.230 0.230

R 0370 0.000 0.256 0.000 0.608 0.608 0.608 0.608 0.608 0.608 0.608

S 0.000 0.166 0.000 0.000 0.081 0.081 0.081 0.081 0.081 0.081 0.081

E 0.000 0.000 0.000 0.000 0.081 0.081 0.081 0.081 0.081 0.081 0.081

1 0.124 0.044 0.035 0.204 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2 0.084 0.053 0.023 0.204 0.000 0.000 0.000 0.000 0.000 0.000 0.000

3 0171 0.021 0.082 0.204 0.000 0.000 0.000 0.000 0.000 0.000 0.000

4 0.158 0.024 0.055 0.204 0.000 0.000 0.000 0.000 0.000 0.000 0.000

5 0043 0.040 0.033 0.075 0.000 0.000 0.000 0.000 0.000 0.000 0.000

6 0032 0.124 0.142 0.075 0.000 0.000 0.000 0.000 0.000 0.000 0.000

7 0.017 0218 0374 0.035 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Iy ol (5 26S ¥ oojled i 9 Caedl 5 3YL Y oLl
YL Jlade il LY o)leds pin (o] Hlme 4y s 5o
S il 03,3 el s 5| bt 35 s st
ewlylo Vool a3 15 0359

Sl oyl puite alaly elizl olaxs b aS (6550 Brae oyliee Ll
Pl s Oligl 4 4y b ocwsl il T lagte
Voosled placns 5 310 (650 Oy pie ez Gl o Sle
Bl 1S 1) (5s G2 eS

@winip b & bge (gl ;0 3sboe cdalin & sbiles
Syle A e ke e o gloaiiS e 1 oS slezelel LB
0 )lods i 5 a5 (o )3 e Sles 4 Jale 1 St
g ardlo o |y anie p i Voo )led s 4gjp o S Y

43,5 055 4]y )9 o ReS g e S 4
Sanse bylee o 0 Bos Gloe 4y slezele LB fols (18 L
LLS)| bl Jes 4 5 Bpan plie adbice oo (el
s 30 38 0 0 ol 485 a5 Slaelel LB L



Al s g (yleod )

e it 138 1 00liiwl b s Sloi fclsld Sgugs 6l ylilaws (1 i cnwlio ol Y

salive LB (Vo)lod Jsaz) Jouzr S5O @ Jl8ley5 (o295

ol
Oy e 4 3l S Cal gam e e canmolis Jga oyl
@l slagy &l o 5 sedie Jol> wadslnl mile
) an;5 anagyl 4zt 10 5 o)l 5 ban S 4 by

63> myile cpl yiin swyp b ow Ceend jo e e ol
aalol (gl pbolping e 0ad Sl g 4300 ol gl

2,8 o0 &1 Budow oyl

Saa b oS sl s cnl ST e a5k U ety gt
T aad sl B ylons Copad] 50 Woaiy 35 51 A0S o s a3l
Jol plae o slexel coblB il oo cud i cpl 4 g 009 LSS
5 ol sl 53 Ol jlam g ps0 plie 3 anje o)l 13 coenl
Gl Ll il Gy Coedl @ls g5l Gras ol
a5l L e SBSl g ban S cagll s
2B osd 0o aegs 5o Lipe sl pepilenl nl e

20,8 ol loany 3 (sl (SLaSs sl o)f chlises (slaggins

]

(]

<]

[-]

[
[

VO)LO.M)W
JL’Z’.n).: Iy Syg0 dlh)tbl.w YJS-w



) Ao s g oot 55 (> e s 138 1 00liiunl b piesins Sloiiclcadsl Sgugy 5l Lz Lo (i pinslio ol

ek By Jolds gu i il ¥ Jgu

C R S E 1 2 3 4 5 6 7

C 0.186 0.186 0.186 0.186 0.186 0.186 0.186 0.186 0.186 0.186 0.186

R 0320 0320 0320 0320 0320 0320 0320 0320 0.320 0.320 0.320

S 0084 0084 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084

E 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031 0.031

1 0046 0.046 0.046 0.046 0.046 0.046 0.046 0.046 0.046 0.046 0.046

2 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041

3 0052 0052 0.052 0.052 0052 0.052 0.052 0052 0.052 0.052 0.052

4 0048 0.048 0.048 0.048 0.048 0.048 0.048 0.048 0.048 0.048 0.048

5 0026 0026 0.026 0.026 0.026 0.026 0.026 0.026 0.026 0.026 0.026

6 0060 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.060

7 0106 0.106 0.106 0.106 0.106 0.106 0.106 0.106 0.106 0.106 0.106

Mol o)z b & s @ 2 2iz b S0 3958 (0l Rl
S 0,8 Wlal b Ba )90 50 glad aib e jlme elixl

G5 Az g Sy B

o 45 bl dilite loylisle sancaglsl (Lol 4
s O ol gy bl 55 e 55 el e
L ooy awlss aube JLEle jo pss (ol a5 oo aseis olgi oo
30 gee G Bl Ui lgie 4y cudly algs saie ),.,L, as o
JS8 4 45650k 4 K00 jas 93 53,5 ALl 5 ¥ 0 led s
sV ez AT g e BA>) 090 Jud ) ojled el

B9 g8ly dnio Wlgico (F Y 90 Y s 93 (395
iz o ) cmslie Sl QB giSE ety Slallls o

el ol 3
Y5 ,leds paes -
76 kel piowes =Y
Y5 leds pips =Y
¥ 6l paen ¥
Vo led pagw -0
Y6 led plws —F

b Gedos cpl jo Cawloauis plodl (3ga0m slaws 4) iz sl 0 8,leds piws -V

b Jol sarhe s Plaw 4igS 0l (o) 2
or bl HBs e i 0 LSl s a5l ale )
o e 4 €52 Sy 3958 Sl jebay 358 ploxl IS g
¢l O gwyp b Lol ails ate b code 30 Wlgs
St S dgugy pedS b abanles iSlass Cuie o) S0 aslal
aS eyl g ail e wlgs oo sleelcaild 5l 5 lade ax b ej> SO
e GRSl ey olaielecll (e b g pate I ool

cbldanlgs g i (6,185 31 i LSl 5l Sed
Sl Pl a5 slezeleo bl LS o alize glo,lse cponss
&S Gz b ks calie gla)lisle coglgl il o diiis
,\J‘_,,.a S (plsa slaela bl ol (13 jLae) ool o
aile gile 50,5 wlsl Jlie olsie 4 il Sglie SalS

s 42 €52 S (8,5 a8LSl 45 gei blual 4igS nl ol
ol cpl oS Sl Cooal 1S palS el o5 bbb o
Sguty 0 Fudo Hlows ),..L. e )l ool lade LT (lp
00, Wlal aiyie a4 gyeb 4y culils walg> i slezele Ll
By welg> (hpeis S e ol

5o slezelea B ol5dl IS jebo dy i 4 ¢ S5 09580 Ll
ool a3lsl 52 oSl a5 Lz S ped sl |y e o
L0 o)lad e a5 S Las Jls glare 4 o)l Slgl )
3 A olad ez dlsl e S iy o Foojled p
I o)Lo..f; W .bs...u‘_,’.a saalivn Lol .ol (f o)Lo..f; <> )LSS
0 Lo s 4y Comnd Slazeleo LB o 4 oS ioli8l o8 e
i 45 Jl> 0 wanl)lo a3 s 10 1) 59 o yeS yls F
W‘DO;WS‘)f)LQ}M)fO)lM



Al s g Hleos )5 (e

e it 138 5/ 00liiwl b s Sl fclsld Sgugs (sl y il (1 pwlio ol Yy

[6] Coit, D., Jin, T., “Multi-Criteria Optimization:
Maximization of a System Reliability Estimate and
Minimization of the Estimate Variance”. Proceedings of
the 2001 European Safety & Reliability International
Conf.(ESREL), Turin, Italy 2001.

[7] Marseguerra, M., Zio, E., Podofillini, L., Coit, D.W.,
“Optimal Design of Reliable Network Systems in
Presence of Uncertainty”, IEEE Transactions on
Reliability, Vol. 54, No. 2, 2005, pp. 243-253.

[8] Lee, G. L., Lin, H. J., Yu, T.W., Ma, C.C., Chyou, S.L,
“Optimal Allocation for Improving System Reliability
Using AHP”, IEEE International Conference on
Sustainable Energy Technologies( ICSET), 2008.

[9] Mettas, A., “Reliability Allocation and Optimization for
Complex Systems”, Reliability and Maintainability
Symposium, Proceedi gs. Annual, 2000.

[10] Bain, L.J., Engelhardt, M., Statistical analysis of
reliability and life-testing models: theory and methods,
CRC Press, 1991.

[11] Grvsh, D.L., Nkhkvb, M., Ability Theory of Trust
(Reliability), Sharif University of Technology Institute
for Scientific Publications, Tehran, 2002.

[12] Yalaoui, A., Chu, C., “Reliability Allocation Problem in
a Series-Parallel System”, Reliability Engineering &
System Safety, Vol. 90, No. 1, 2005, pp. 55-61.

[13] Ravi, V., Murty, B.S.N., Reddy, p.J., “Nonequilibrium
Simulated-Annealing Algorithm Applied to
Reliabilityoptimization of Complex Systems”, IEEE
Transactions on Reliability, Vol. 46(2): 1997, 233-239.

[14] Dale, C.J., Winterbottom, A., “Optimal Allocation of

Effort to Improve System Reliability”, IEEE
Transactions on Reliability, Vol. 35, No. 2, 1986, pp.
188-191.

[15] Saaty, T.L., Decision Making with Dependence and
Feedback: The Analytic Network Process, RWS
Publications, Pittsburgh, 1996.

o ‘) alol> CAL»A .\Jl}\u’_ﬂ WP Oy oKws ‘_g).‘on ‘_,,.tLu)

SRYUR RN NP R P NN S P I FURRVSCI e 1

ol 5
S mealie 9 Sl 65,50 10 Al o by abiod 4555
Loy ol o+ il e o o 5 Copndly olle o olazelea e
oS Covloads a3 S ka0 oanl slaiagh lp olesliin
WIS SaS Sligio (pyl aalol 5 i ol CopeS Sgag 4 Wiy oo
ol G55 s 095 o a3l ST Slalllae gl a5 Slasleing
Sl et Lads celis an i Sl gl an Sl 0@
slizl oo 5 LS 50 el Glgiee Calond (o)
355 Aty ) e a3,5,10000 lojen jobas | et
slogsy, 5l easlwsn glogul amlie L g ®
wosdl 5 gl ane (Sl el sl Gl
lapyT G 5l 5 00,535 s S e slaclsr (55, (e
ged B e 10 1) (2l LS Lo
ol ol Jie lsear oS Gblae e L®
el g odd Baiod o)ly 50 ol i 5550 oSl
Abaalgs S aswg
Sl SaSS oles g Lo ulal ANPU;‘)” s ol 0@
§eslital b olgie ol culaisS bl oad e
A Ghey ool 4 alies DML Gols g 05w
35 s > 6l
&350 alllae S 55, Wlie (nl Jolpe plnl b e @
el dalss Cawdds 555 wgele gl aBly slaosls b g

&L

[1] Zacks, S., Introduction to Reliability analysis, Springer
Verlag, NewYork 1992.

[2] Barlow, R. E. and Proschan, F., Mathematical Theory of
Reliability, Society for Industrial Mathematics, 1996.

[3] Chern, M. S., “On the Computational Complexity of
Reliability Redundancy Allocation in a Series System”,
Operations Research Letters, Vol. 11, No. 5, 1992, pp.
309-315.

[4] Coit, D. W., Smith, A.E., “Reliability Optimization of
Series-Parallel Systems Using a Genetic Algorithm”,
IEEE Transactions on Reliability, Vol. 45, No.2, 1996,
pp- 254-260.

[5] Coit, D. W., T. Jin, Wattanapongsakorn, N., “System
Optimization with Component Reliability Estimation
Uncertainty: a  Multi-Criteria  Approach”, 1EEE
Transactions on Reliability, Vol. 53, No. 3, 2004, pp.
369-380.



