(RS K juls 0] g ys Sy sladiuus (3 yipgs (auad
38 L o LT plas A slas g cale daalg

ol e gasil Jlald g oael 7 SuliT3 g8 ASUE e sans saus

Ol 0l ( Sliblibs 4adle sl&iils (g luslua 5 cuyiae suSiils ( Sais cu yae 558 Hladsls -
Ol ol Slblibs 4adle ol ails (g lublun 5 cusae suSaily (Jais oo pae adi) Gulid IS -Y

S olraisle (nlS (BunT Leliml e e (83 g0l drnmnfo polivn uuaigs adyl Gulid, IS Y

ANV bl WYY il

LETLEN

oo sas3sn 59 @b sl Suay € ol o1 51 5 wil o plaSin; Gl 8355 o2
Byl age 38 LasS 5 gaelLlS 5 e (gl Sy sladions (pipee (plalid wWipls ssay
S o

polen Ulalons S el AL Csaole Lo LS G Sage s Jlias (a5 O
sl 59 €1 sl (ool 4 pnen cubl oS Wil Ns3 0 Susnse (Il 85 slaal
S alEie BT shols 0355 lan, Sl o ks aoh wini€ o 5588wl 5 8355
Sy lasions nSpee omad 6l Golas 5 e 5 Jilie Lly, ool o858 S 59 b wiiees
Oho Ol 83500 asmae (il 8 1S slaial, aslen ol Sy ol HBALL bl s 83502
S OB A ) slals S gl 556 slade gane k0 ) nines b 435S 6 Sla
st sslieal i e 55 (5Lae3 5 gl 5o (IS LBl 5 45a3 (51l

(Slesboon 5 (63508 S90S (S5m0 Sy sLadions € 55 ol Sk (g3 s
WP LS,y (Pay s Gasipge o9 S S ladiun Gpcuesl b oS5 4
29 sl & baiye S s (S oS, G sy aliS a3 SEe ek,
el (Lo ) Gy Ho 5 (OradI) 4 b po laSiu; (05558 uaer laSy ) G

._\.u.'Z.LtU.A «;ae.a.&‘ JJ‘ iyl ((53\5_)13 (5LA§1&..3‘J)) “ .‘a.\]_).n LSLA‘S""'EJ

E-mail: a.khatami@atu.ac.ir Tllie g feme s 53 ¥



e Slottws o g o O Kan 5 (3UT 545 ails Ao domo s n

4 "'.".ﬁ:’;‘_; __\<‘_: 7:(55‘.5(5\.&4.‘:‘9.«?.&QJ]&S‘JLA_._\J‘ASJJ:Cg_.gxé.nws")g&g_ﬁuajljd:\ls

doude
30 Ol O ) (55508 Slans Las3 g5 B0t 5 Saelonid o alail (glon S e
Saopde wulyd 5 s (lsie @ oS0 glaSw; gl e sanan sl o plebis
il oo cuaal la s 8555 slagleslu 5 S,

e S Il 48 sl pe sl gulad ) gl puild o see 0 LasS sy 9 S,
oSOl woly 5 psiy Jlaial sl (Fhle by adlye s39n Slaal 5 Jlaal
Ciuyad g ol 01 Sy T8 cuae dan e [FEY-YTY Las XYN]0gd o
e b ocate 5B 8355 Cua sty 31 S1 aS uaBge b Guaels gulus s 1S e
(gl o Juala ol 3 glusas 5 £589 Soge oo g auls Gl S il aal ga
ool gs 5 hala slasely 5wl puila); Blaa & 51 ool colie Sy o nae Gy
opde Vo o d] Colbe glaslyg, O Jeola i Gule, SSha 4 5 ol
9 i aladl daiy ) (plulid (S o sate @ateling i (b 3l 8350 S,
JoAS 5 S slagaly @%b (S (S dalad 5 )5 alasl Sy (AS Jalas
o] canal st S5 s

Sl els Wl s aas S WS o pald | obale (S slagandil
SRl Saw) QS.A.A LA\SU-I:‘_) «< ‘) duuw )i)3uuw _)‘ GL.‘.)@A i&uﬂ_) KV
L)Lﬁu\ JS.J.: B 533);‘ S ysdo U.In:\‘d a_,L.S (5LA:LA|‘) Uz‘ﬂ‘.):‘J C)__.m_)l.@% u.uLu.ll_).i ‘.S.a.ui‘)
3 Sl aiile Koy Lol slade gane w0 g o sualine «S [ sh las ol s suls
daabl Hu S Wi oS, ‘L;.é LS 0550 cumaey 5 (Sleilewy Sy
Joli a5l o wsmy € 8300 GUIS bune b 5 83550 5o sud 8 K LIS & g,5l8
Lo @S nlgnn 5 Olsebl cabll 5 Las Slae (S o0l dagaio)ls



DY ol oF ojlasd IV 0,40 O] 45 Sy pide sl pin gz

OB el sl 8300 Olaste GLALLEA) sugans Lo 8355 Suon LS,
Voare € oSy aitend Sosm i, eia 1oa 5 OT 5 Gloide ol ol
S b Pleole glagaien sl 5 aum be w3sn sl Sl Ol
(woin bo0meaS b b Bl o Gl o550 oo sLaSin), Giobas
{o] asS eold) olbols ) 5 JHES (s5as4ebn

Ll 3 sMass ol Ysane 5 aiions JBiue o0 4 65558 LS (o2l sloa Lo
oeyad o3 gmae 2Lyl 4 Glhee bdelsd Gl Gu S Blal b S wdl o Sl
L by olalllas 5o cuiaps S by Sns 8355 b ge 53 SIS0 oS o 5pee
CA‘-A (5.)‘)‘43[1‘.“‘ ;._\.“:4‘)4 53‘5‘)@ GLA&SLH;") o AMKJJ LA»S.A.u:sJ (5@4.}3‘)\9@[.4.‘4‘4&
oela (sle3a, oS s 4 5 adl — b g oo Ol 8355 S sl 50 (ol 88 5 5o S
0 Sy slagidion Giage oad 4 0Ss Fobe @ s sile St Wil 5 gane
o1y JalEie Lalgy g 4Kl (gl BaliaS ol Lo ol satd Al K egae &)gn
OB 50 (sl ilass (s Sl 4 3 L 5 8,8 50 50 8355 Sy sladions (p Sage (s
o3 Plass (oo aadlbipo canlio Hlas S5 alaa 31 Jolge lao sasmy Jaily, (8 S
&mﬁ)@a&i)ﬁihﬁhﬁ&éﬁ&f‘)d.&u‘éﬂ ‘5‘)55‘)@_3‘)\9.’53@ U:.“ G‘y(s:)lsk;x;.o
Gl b slade gaae 4 ks 5l soldial 5 8350y cusae (il o Say slaial,; Gueslen
K] u‘);“ abis, 6“53\9‘):_‘ BRI (5‘J‘J QK)AA :)‘ U‘hj; u:ub.} (SLAQ}LAE GJ.SQ:)LAJ‘
83508 Sy Sladions 0 e € coal Ol 5 e Blass (hs, S b Lasals Jula3 Gupee
g (i ol o) s Gl K 4 s (T L ol s 0350 slaglesls S

s S AT A o s Bl ity ¥ A o S el K ol 4 e SBa L 3L
JJ&@J\)\,.ALA&J‘J&MJ%F@B]E AJJ-JH&G&‘J\)@&&E&:&MM&JJ

55 o e sl a3 (s Laslgicty 11 5 (5L 0 G 3 355 culgh Lo LS e

o



e Slottws o g o O Kan 5 (3UT 545 ails Ao domo s n

85902

85508 e ool o o

sl (Sl }7
8555

o,La) T 51 golasd & o el sud alas! Las3p Sy (53 sl (i oliias
Say (st 5 Sl d 5l ool b el s, S a0 T a0l 5 L s e
S oy e 5 ol,ld olad lsls b ke slasssn S, suiued; @l Te3ax
S -6 Su0 3a8al 50 [VE0-VWWA Lo A aidlsy il oo o bl il o gl K
01y oledlal (5,55l sl gy 9 Sewy YV Ll —at alail " 5¥ 5 sl (05 SL b s
Ll o g slacS a3 oledlll (55508 Glawndis b 3o sladalias dig
(o] 3a3 5 aa 5 Sl o pa YU 4 (1ol Sy 59 3K (are Slaal 50 55 5 (202
5 O3 [YA-TAT Gaso V] (28l s dasr 5 saisOledn 5 (s sy 355650 3] o s @ lae
8350 = o Sloms Sy Jalse (bl 5 olalis gl € (a8a3 59" e SSLLLLS
@lalid S Jole 08 5 wiean g lole dilas 5 K555 3 —ials aladl wbB 5 9520

9 BHwse :J‘jl’;._t.bb.;‘ ['\EY—'\\‘YUM 4\] .\SJ‘)S LS‘-\:‘:WJ‘S U‘E Gy 4 o b X



DY ol oF ojlasd IV 0,40 O] 45 Sy pide sl pin gz

Sy g Hskie 0 30 il Ghes 5 B Guenl G5 3 D0k e
W ol Jue Lo Lol s S salinad TUES 5 el wala slas3sn Lo saac
Bls 5158 ool s (bl asse 1 Ol Gos o850 JEB 5 1 al codilos 8395 oS
oy b B8 € (B8aT 50 [OAT-0VO ain A] W S A1) S (nSage 54l
Sl se siSuag Sewy YO alas) ghisad Qa3 5 i3 Gy b Vel 5 US
SN0 pae V] wad gaiue g S K s (Bd o 5 (plulid Gliae g51080 5 slas3 s
gl o lelid slagiss » sose WAL Jla Lo a5 OB e wullssial [VYe
5 AaX olllbe i 5 saldied b 5 wo S Satis S0 slass gy siiSung ok,
9 2lelid | a8, (slass s saiSuag sl ol 5,0 sy salu o) allas
A=Y G AV ] S0 pad (gidions
slaw od S aladl (Dla 5 Slgsd il b 5 VWAL Jlaw Ha €- (5 S0 383 50
onbal 53 g g3 Qs 0 o ot 5 1ol S Al (sLass sy (59550 aalllas 5o 6555
6 e aleales Jala3 (sl s pupes iicd osleolich 8355 S pabe (20l & i o lailies)
5 835aBLS 1ol [NV EV pain A Y] ast suliiwal LT sy o5l (6105 55U Guse 5
OIoe (S (6l (638 Sy (2Ll (5505000 S L 4 WA Lo 5o (gsmse sk
Jae Ol e dalllae 5 wBALs 5 85 508 (suglel waling S Bliadl (aedS 5 0550 Sled S
sl (55 an alely il 5 L S oMl 4 b g e ol (g3l 8350 S 3l (o (555
83908 S 3 g8l S0 (SlaSiws , WAV Yl 5 5985 (Beuss 5 al3isaaa [IW] ad aladl o))
Jae ity Ll (suuadiy 5 Glinies 0 636 0S50 b pupen 5 (leolid | o oly (50l
NE] ol 80 53 8355 S pae WISl l Jae y e LT suliical o) 50 b3 5 olelis
Al WA Jlw o aS - S i bl 5 8 pbd) ble Jaa 38a3 50 [YA-Y oo
soliical ISl 5l 4 (S (0S5 Olsie 4 ol din (o Spsenal Bt glagts, —ad
Some cualio (slagh g, 5 8K S8 s 950 835 LA 5 iy i Hu ] 3
Ol (535 s (a8l 5 03 550 S slaSis 5 suind ) o 15 9K g) (ol WS (pinas

WAl o S (8885 50 JAVV-ATY Gams 0] aiuls Gl Gurewls GBs 5 3 soliiod b

oY



e Slottws o g o O Kan 5 (3UT 545 ails Ao domo s n

sLas3 s ool (laSan; 3l asls SlALL el i alail 3T 5 Sbs (golis b3
Slalae o lasSaw ;) ml Qa5 S o 335 VAT 5 (ol s VWV B o (ol fiss
D gad sy gha Garadd (i) S esliinl b Gl ot ot 5o s s (Ol s
sbise 5 lyl slagadli Bul (uiuands 4 BB 5 ) s g0 59 55 s, slag=als
L (aoShee 5 o€ caiyin lod) o550 ool Blaal o S s OIS e o Jlaial
Gy HBT guleaidl - gelaial HBT ol 50 L padli a g9 dhes Sadd (uad ol sl
Olose 5 e (Lisabel pue (S s Ly dgal o Glie eSS £ 585 Olad (Suu 33 (shuse
B oS (Bada byl g Cn S0k (sulaldl Jol e culgd 5o da g Saw s (s o se

IAYA o AV Suls pobeaial 55 4 1y S

Las3 50 Sy (suidd) 5 (olalid gl oliias 5 luada ) Jgua

Gladiis DHS —05 g8 diany Jlws — (18820 ouldicul vy 90 49y
Slad o slash
A Sy gida o w8

salayl 8 slena Veo- VYA o ]

S ik GhlaS 5 wdes
VAT 85
dl Ll il — s 5000 o

Ooa b walias pulil
(enbiddasls aledb) fols - oledb) g, b8
OF daely 5 Sy s Ll
it alas)
i 5 plolis LE
NS plod) Sy
Sl O 48, S @ g, g0
Olbse (ghin 5 sl i
038 03 536 slaa dady S
Sy gasly 60 %el5s Aol
[PETERPRIVE JPE
i 3l ool 8 0
s il JBT g3 (1
S il

[YAO-YA g V] Seas, das®h 5 .58 5 JLotal

SLE - ss%ee3s  [VEF-IPY s A) shole Julas

shal il slass s
- 3o o8 JEm [oAT-oVopam A (651 adid g e

Ol




IPUY ool oF o ylad IV 000

Il 45 Co o slaingp

V Jyua sl
Oladiie JGHIS —05 9 53 dian) Jlw — (48828 ouldicul vy g0 g,
Esudiug @LJ..LLL 13

heallls 5 it alas) Ko
- . T el as slaedsn
ool Joli 00 s )

& i VYo -Vopmm Vo] (ladigd Jalad 5 au)as
85502 Rue 0V 5l oleMb) =*
X
Eanding 5 bl 1ass .
sie (glada yo dow gl
Alids rob o adaladl - a0 slas3 g R e R
- ) [\Y—"uaa.c ‘\\} ‘)LS\:.\A.HSAJJ‘)L.AL.H‘)J
&%)@um;u)d&%) Kl")ﬂ‘
Sbesla
05 4 g
wl.;.utnﬁ.: LR 2 G‘QJLE.A BE} t’ol:\: oA la (SLhajJJr:‘

pladl bSiw s guucuslyl s Ol oo mhaw ga e [VIY=VEV s Y] suiuds; ) s PMBOK
A Ol — g s 651 puaenys s AHP 5

N o . okl ba (g5 lugs 83908
85508 oled Sy (loae

S Lol 550 9490e

. bl ba S [\¥] 0 el sl

A eddie . o ol

Ol =alsl,
L Asdal Ll —ods sls G 03
20 GRS, 9 (2 > ol 8555 [FA=TA ¢ 3 5 Ses

b alas) Sl "

Al slaghg,y dwlie o

- 55 a5
LS (sauds,) sl

[AVA =AY as 0]

Sl e
oo
sl AL s
aalg) poald s g0 SS L .
e g5l i85 8350
3
YA-YA Lo A sha avads
@Lumsu&af)tgj;b e s [ ] -
LS (el o SR

AN



e Slottws o g o O Kan 5 (3UT 545 ails Ao domo s n

G853 el yh gy -
-l s Saa s 5l 5 las - s o5 caale Jls 5 GRag5s ol GalaS i,
aas fly Gl Gl @ @3B Blas (g, O saliin) b G w0 (25 dallas ol ol
‘AJLG.% U;f‘)fd sS.a.u:f‘) K JL‘;&L‘.u > Ls:: L&ajj‘)::: s sS.a.u:\‘) (5‘.&4::.1.“4 C):f):‘*e"’ «<
DSBS Gaias 5l a) 50 slasals Gainas WlalaS 83 g5 o saae (Bl 85108 slaral
Soge @ olol e 5o 830y Cusnae el sa SIS Gl 5 woad bl oEa

ool st (555108 delidien 5y 3aob 5l g ol A ks

) slade gans au ,la4 -V -Y
I ohlie o) pm € Glaadie b g sad aladl sla b)) (soSasaad Jilue o
oo T Jalas 5 @33 5 age (Sl lagpbis) ol al e BT GolaS 5 Galsie
€ g 9 S8 maalie 55805000 (gl g8 o OB slade gane Lol g, ool ) ol
6 desane S sd s LIS © wiiea Gludl Liad glasslad b Lls,l o
5L 5 (Ala goae cu e pb S adlb oo cugpae glada o b Lael 5l glee sane
Sl o S shEe i 530 sae o3l sae GJSE ¢l Gl o il [)]
Slaial,ls st (i el ASDEC € (A,0,0) UKt 0 Wl ke o5 sue
OSae Slaie 0 38508 5 (Sae o ste s (Sas Hlie (iS50 € 5 D @
dasly oo 4 5l vae S cupae B WS o a5 15 5 sla g, Sy aS s

(Y JS8) VA YAV-YEQ aus AA FOY-FYA pas V] 0 o iy a5 )

X<a,x>c
X—a
f(x)=2—= a<x<b V)
(=22
ﬂ b<X<C
c-b




DY ol oF o ylas IV o400 O] 43 Sy pede sl gz

I
I
I
I
I
I
I
I
I
I
I
I
I
:
a b

Auilhs_}qunc,\:‘\,@@lj Y Jsd

C

wonne 2ssd sl s peld ki aie & QAT 4 sslal TS gl
03 S CFCSY g, ai€ o b oabd goae 1, (630 sae «S Lae ool 4 wls 536
ol 4Bl K5 A€ ) wsdi e soliinl Gused @Hs @l ol ) aallas ol
. P g . ~k Ak Ak ok
umu).: L :J_)‘._\Su.a J;uL:J ‘)Lja.o > | JL:J_A «< “) (5‘(;‘)4 Vv” _(a\lj’aYlj’aYIj)
sl éJlJ L')Lil:i _):1_-) B CFCS U':'J.) GLA?K .AAJSA ()L‘j.l:\ &C.u.u‘ k = \,Y,...,K 45 k 6:)‘:9

:[‘\0\“—‘\\‘0 - ‘\"] Sl

O9S Jbe s
waly =@l - minal, ) /o ()
vty =@, - minaly ) (v)
xa; =| af —minaj; )/ e (¢)
AT = max a;l min alkij ()

S Ul 5 (I8) o Jless drS) el Jloys galad soolie Guua3 Y
xls) = xa; /(\ +Xal; — xa&) ()
XrSii; = Xavkij/(\ + Xarkij - Xavkij) (v)

oy



e Slottws o g o O Kan 5 (3UT 545 ails Ao domo s n

Xi = [xlsif (\ - xlsi‘})+ XIS; X XIs; (\ —Xlsj + xrsg) (A)
sasaszenuly K sl ys alsd 5i0lie 5 ol Jlo s alad yiolie aenlas Y

VNvi‘Jf = mjin a\"ij + X,'J‘A‘fﬁ ()

W = (W) + W) +...+ W )/K ()

Jilasa g, Y-
1 dalllas ) g0 alesses 45 saiay Jolse Gl ol (sladae slagl sl cacal (o255 Jilass
BB Ll gy ol ials o Jolie Lasl 55 (510l 5 908 g0 DI 53 ol s 3l (ghe same o
dobre 5 e 058 50 6 LT G 536 polie S L1 Jalge ool Slass iiiun b3
@adaely (BL el o 5 pless jolie Sl (i SH0 4 Gapands (pl OS o ard
e EOA—EVUM Y Y ‘Y\] J\,.ﬁbua 6@33.4 Sdaas L;Lbﬁ:""“:“""‘ )L w1- J; 6‘)“

:[YO] Wlead suls cu.cj dalal BE] J:\La_fd L)ZJJ (5[.&?& .[OVY_O-\YL)M

M asiicus alagly as yile alagl —V-Y-Y

dhasly Guasile 4ag® 5o cias o aladl | Lasline G 2 s) latenlio (lawadio o5 S
8) A g 9sdes slanl —aab oo (el Lajliae slaa3 N) NXN - s 5ile <€ A asliius
il e ] oline 5ol Hlae 31 laEe suiaulis «S cual goae (A L jile yaie

palicus dlasly s yile a8 Jle y3 YT
o dralae VY 9 VY sl g iy 4 155 oo sl Ll s, JLo s s 3o
X=kxA (\Y)

k ! v<i<n (\Y)



DY ol oF ojlasd IV 0,40 O] 45 Sy pide sl pin gz

S8 ) s site () 9T Caads —¥-Y-¥
& pusle 35 1o Galas VW ahily dhwy & Slsie (T) K daly Gusle
il e

T=X(1-X)" (\Y)

" Uslre g oile lagad aloal —¥-Y-¥

T :[tij]nxn iLj=\Y,..,N (\¢)
" :{Zn:t"} - [t‘jlxn (o)
D= |:Zn:tij:| = [ti.]nx\ (\-\)

454‘9;.'74‘;0 a.se.al_]h‘sj):“)b‘):\ (D+R)&J‘9.‘.’.AJC;\1CJ‘J\}AS U:“‘ ‘)JMJ‘J‘):I
ol alb Tkl 5l (D-R) ias qsasae ssae cacal Hline 58 aed Supanl saiaslis
29 s ol cle 058 @ laie T bLEe jlae sl ade o Jlis S K ik o

b oo Jolas 858 Ol (g de HBLL Hlae (s (e &) sum

BN (Sical g g yile a9 Crsads —O-Y-¥
Vool obedlo s by a4 K daly G ile 59 i 58 gsaae alS oal 5o

JJ;“A:\:SAJ‘\,:UA LF‘.A‘J ‘_Sl..u:‘b uuf‘):LAuu_.\.uJJ}iUA
lgaain g5 Jilasa Gy, Y-

OB A 09,5 (alealid o) elg—\—\"—\'

)Jb_’}\g_&C.\:\‘)gé.‘xﬁ;u_}_)dé&@@\g@‘dsb‘dom_ﬂﬁv&L&Qg)e';a\sﬂ

A



e Slottws o g o O Kan 5 (3UT 545 ails Ao domo s n

O9Sop b 15 asa 50 B el sut il i LT 5 oS sl o 558 el ilide (slass s
il a el 83500 Sy (sladions G balgy 3550 59 O 4 Lo sladslition

05902 Seu y ol sladieus (paaad Y alS -Y-T-¥
ui'.l‘.} a)l..S (5LA:LA|J ‘&‘)LGA.. uﬂfl_&\,_).ttubjj_)g &uﬁ)@&)u&u \ JS.:&_)J
a.\..ic,:\a.aLg_,TgLA‘Cqu‘)JS_ij&algh@;ﬁ@lamﬁblajjﬁqx“

Seats y LAiias (i ol gy (paani o Al ¥
Sea sladions G Jiliie Ll (boo) 4 B ol sad Gl sa (A a8 glael )
B el sl paddie ¥ Jgaa 59 S (2B 0SS sabed; elile S Gl sl b
Oots = o) sl s s s Sy s 58 530 Glhse swiasslas sae 8

(oL la sB=t 5ol Lsli=r oS b=y o< L ,sl=y sl

556 alasl b AL oledsl JujSala ¥ al8-F-rr
suSsla (gl —ol sud edidie ¥ Jsaa o S 5k Glaa - Al (650 slacl 5 L
b e S g soliinl aiiios dly Gus b 53 SU5 oledlal sad sols (slall

s SIS G Pl (has O soliied gl 1) Jeals sud

Jolas g cle o gl ases i 0 alS —0-¥-¥
b G sdiee deala VY 5 1) gladhal ) dls g sy Jlosh sl aiens alasly G 5ile
slass S sl 5 5 dlals slashiss wlipe sty K daly Gu 5l VY sl S solii
YL slatilas ol aiiins doulae JoB VUG VE Ly, 3 soliied b 3o Jolas 5 oo
5 dote 058 & S, 3l Sl (DR) (e soole ol @8 K alas) Tokie Jl3al



DY ol oF ojlasd IV 0,40 O] 45 Sy pide sl pin gz

Skl oty 515300 Jslae 5 e gl sl Sy pug e [z (D-R) e jalis
Guos aas HI8 Lo HLEAN 5o age laSin ;) G eadldS 5 alws S SHu 50 0
sy 51 S ; s S0 3 st & s Jolae 058 & Glais slakin,
(2l et 5B 8305 US culise s 5 e oS Wit g slaSias; e 558 A

Sl B i SIS0 R 5 35S 518 830 4 90 w5 Bl sl

6B 2L pulde ¥ Jgua

i (556 alae! 250 el Sl gadde
[CRARYAY . 556 s
(/N = I¥ /o) \ oS s sl

(/7 /o V) Y oS sl
(+/o IV /4 ¥ ol st
(1Y 18 o) ¢ ol Gba ,shs

Louls Julad g dayad malis ¥

YOS 5o 0T dotae s e Slasad Y i 59 85000 S, ¢l S Ll g b
G (P 5 (3 Sy s 33 o sualiie 4S5 sb laa ol sud suls Gl
@355 oo 5 (Sladler LS, 5 s oo 55 s3a (DR) Hug ot s
(05558 o nden ey s 30 read el Blad 51 aul co Olua 4 Jslas 85 S e 5a
€ b o5 slaSiw) s Haage Gt sl wabiee (DFR) Llate (n gt slols
e Jeola 53 S g5 ol Ol S a8 aa b (DHR) 5 (DR)

90> (9> 059 5 S yaae > o sl

£\



e Slottws o g o O Kan 5 (3UT 545 ails Ao domo s n

85508 S5 (5155 K dlasly Gus Lo ¥ Jgua

S . . ‘s
D-R D+R . =be jlew SS9y =y
2095
</yval Yo/AVAA £/AVVY EIVYYY £/ 08A AR ‘;.s
Y/Aog Yé/vavo JAEIA £/AYYN [IEEA R LIV ey )
—\/o-V1 Yo/a.4V IAARNY ¢/YYoy Y/AoAY ¢/YVVA u_ﬂ..o",l.‘.«.l
e
-\/Aavwy YV/oVYY £/VYAN IAARS E/\YA £/eaYe
2095

(DHR) zalie ol yan & £ Jgin 53 35 (30 oS s G sl (K bl ; G 53Le
e (sl b i pe oS s 9 s po Mo S b laa .ol suel (D-R)
b 5 55550 ol Blad 3 an 1) ol sad ol (38 e ;) Gy o S,
bl 5 LasSlaen 5 (S b e glasan; ol 1) Jol a8, dasly Llas
5 Sl 58U Ko S, Gus 3 Ga wiles Jslas 008 sia (Ll
5 s ale 558 e 3a (sl s sdle (@S 5 dagieslsn b b e slan

ool 15 525 @S (S sk 858 L8 Sl 4a 5 as e b

o9l > Cudas > Ao jlas > (lisabsl Cualild g Las jSlas > (Sasay

RS

o S sl K daly Gu sl ¥ Jgaa

9 Lo Slas
D-R D+tR  cuds bl Swan gl lagusjla
Gt
AYANS YV/éao- ATARRRA \MARNAS \/AQAY Y/YoyYy Vv/any Lagaie jlus
S[EAY YY/0eYY  Y/oodA Y/ooAY Y/YAAY Y/¥o-1 Y/YYoa sy9Ls
= /AYYY Y/AYWY O Y/-Agy Y/AYVA \/VYR Y/NNYY \/AYY- (sSaaa
—+/N¢oY  YY/vaga  Y/Yen Y/Y oY Y/-yay Y/YYVY Y/AYAV oSl
(lisabof Cualils

ARV YY/EYAE  Y/YYVV Y/oNNY ATATARS Y/EA y/yany Cadas




DY ol oF ojlasd IV 0,40 O] 45 Sy pide sl pin gz

o el sud suly LES 0 Jgda o (S laSw ;) Gy gl U_\S aasly G yile
JL'S)&'S;B\’ cle 85,8 e3a s oD g (il g8 Sy s g (S slaSiw ;) daws
Jilie a5 K ol 45 tiad olelid Jslas 0908 e 5o Ladions 4y 5 olaall ey ; s
Ol > 15 5 UT> GRS el > 50> (it taey oo S & nalie
Ol 59 il e (Slodlan ey s gl K daly syl siasslis 1 Jas
Jel;")“xbuﬁ .A.Adgouahahldp‘ub J&“L}SJ((A;J‘& (SLAL;:-A-AJ:!‘J)) sL&sSue‘)‘}‘Cu.uJ
5 (bon aias s Siw ;) G .l 80 S S YL SLael (D-R) A 5 (D+R) _lsse

ol HLEAS Hu ) gans slads ;) Ll i 5 s s Jslre 85 S e o (Sad (e sl gh

oo s sl K daly G5l 0 Jgaa

s

. g9t
DR D+R  Isagol  Ghde 5 ools

OBaass
VNS YYVOrA VAV YYYSA Y/OYYY  YAYAE  Yjoege  lSaiisiaels
/LN SR RVARCLUNEER VAU F SRR AR CRE /A S A LI Y/ CRNN 712 0 il g8
VO YY/YY-E VAYNL Y/EYVY Y/Eeoo Y/AYOA  Y/VEAY Sk
[V YVYTAL Vlego Y/AYY. Y/YIEY V/AYeE Y/eve (S yiddie
S/ANAA AV/GSAY VYAV V/ANYY Y/-84. VAW Y/YeVe 152 g o

Slosl slan s ¢l K dasl; Gl £ Jgaa

. . sl Sl g
D-R D+R st ol o daa g3 CT‘L“ A
B3O8
sla Sl g
<[ANY ya/Nayv EINEYY o/YYYA JARRR EIAYEA
059
—+[otoo YA/EE EENN ¢/ayo- gAY £/VVYo b
—+/NooE  YA/SEAAY EIVY $/4-90  of-$1Y /4840 sy
= /YA-A ¥eva §/YYoV §VEgo  £/leAN §/0AYY S gl

Al



Sy (sloazas A

85508 e 5o Sy sl S adaly G sle ¥ Jgua

O Kan 5 (3UT 545 ails Ao domo s n

D-R D+R abls,)l  Jus Syl p G

VYA AAVARZ RS Y/A-V A\VAREAY Y/-¢- Y/e-an (psedd
SNEYA VYW YRSV Y/\es Y/avaY YVt & 32kl 3
S\/eeeA YYAYYA YeEA YAENS Y/AOYY Y/ENY Jis
—[oY¥\  YVSRAY  Y/E-Vo YooY YV WA AATTE) Sllslys,f

—osdige saalie Vo Jgaa 5o 4S b Gles —e3ssy cunaer glaSy, G o

5 S lakan; 5 wtaa ale 658 sia il 5 ead S,
ey Oal S sl 4l 3l Jslae 858 4 (DR) g (e il & bbb
a5 g0 53 4 Glie LT (510
(rad3 > (5 el e > i > csllolis

o sl Sy
sl sl Sy
e e
u
g
s
D * 3
. -
& sk 5 s ng o wms
“ S
.
A8 pals o
by es
. lsalsl
0590 S Sy | N
TN
R oo
25
2
15
P P
e 05
o
05345 M 35 M 365 M) s 3
1 b I
e el 23952 S yise
) /-
- o e
ol o Suwy 2530 Cu e sla Sy
sla Sy s puads
s (]
RSLES
” e
.
u .
) Sl

d\,l:.a\,;i:(s‘.h_)ld}d \"JS.‘:I



DY ol oF ojlasd IV 0,40 O] 45 Sy pide sl pin gz

LS s orolS8E 5 e Olsie & (o S, <l ¢ s b
e O Gl Ol om ol e JB) 48, 9 (@l LT e 515 ek olubis
b s sl Las3ns sl S alal 5o (ol (I8 cailals aliae (08 o« 08 S
5 @3 Supaer (B S, Gl 1B G s b wsS I8 e e
ipaols 85008 Sy A (et 8100 15 a5 S san laas; Lo Pleslun

OB > (55518 > (adT > 63 9 (sla Sl

S oiSdasia -0
Jeds 0 1505 sls ssas 85508 LS ot (S 4 Ol sy S Suae 5o
Le3ssn saelouiise slial @ln ool 0l Gossel slassss 59 Olsld slaSusy
Sl 0 G glaghasdy oo ad saalie V Jaaa s € b lea ol (gH55
S olh i b Gl (gledsn 5o LaSam s 50 5 o oid ANy Lo, o Jlie
S s ga Cnl @) Hsliie 4 s g sl 55 suisasi, Sl (AS L olwlis Lass s
Ol Joliie Lulgy GasS Blad s B ass S soliial (50 bauas 5o Jilass Gl
L oo3oo cumae ol o5iul glaialy aslen Glulns o b aline S sladis
ool S Blad 55 1, oS slac slad a3 ool 3l slace yame 4,k 31 suliiu
ool e 5o S Gl gla Sl 5 Iy, GBS LI 5o glae 5o Ghyy
03 LS, Goipee oS (@ o9 G5 Ol 09 SSes obie 4l aes,
G paand cubll oS ang 8350 cusae OB oS slaial; asler il csaoly
2la 03500 o LS asiage 4 uyls ¢ WS e 85500 Rusad o S5 gulse (olad
OB 53 Sidis 5 5dS e slas] 5 S adi da sl Gl e oSSl © Sy pala
s 83553 S e GRSl 8 1S laial;y aslen Gl pelesl s a5 ) s alsS
cale [ sdS maw 5o 8350 sloal Gue) Lo € [aadie cda ol 5l ke (ol
5 il €yad g5 gl Slamadis ad s 4 cunl S5 Bl o sslitd g S
ol 51 83550 @t Gils 8558 slaialy aslen Gl LS, € ola T )

Glodom & ranie 5wl sems a3 n 5o S sl ol s L)

70



e Slottws o g o O Kan 5 (3UT 545 ails Ao domo s n

uuu)\ylsc]naasubj\sﬁ)dw));@ud@a|&_mﬁdau Q‘Jﬁl@l:u‘@.ﬁeauala
a4 Pl 5 05558 s ‘«u_f\é» WP Sy sladiug S uas
(S92 CSLA‘S""":'J AL oL @_L....l;...z. LS.I.H:i‘) LRoPrK uf‘)S\mg.a BEIR) .\3)‘4 )‘)5 ;4..3\9.‘\5|
85508 oae Oleilus (JHES sugans ) £l € caliis Bliae ol 58 5 Sl slasi
Auy L] ‘((GJJLE)) “© .!n.s:‘).o LSLAsS.n.u:\‘) ‘«L;é» L;LALS.A.A:iJ Cuy o8 ..\3)‘.} ‘)“):9 :._\.ainlJL;A
Gwd Hu 9 swoin b ouedty o by glasan; wejsy cupnsn ooy,
D108 claal S5l 45, 5o 355 @l Sl o w0 b e a5 w Sle b o,
GLaSiiw; 53 @SB 4 ) apd S 5a8 W5 e 85508 Gloste AL uslse S eI L ls
saliiel )50 (558U (Aol L1883 55 sae JHES Hu Gl Gll) anlil (0l 8 L Lass 5
Sshaae 85558 sla Sl cule 5o 5 e 5 8 Gle) G b (aedS w3 o9
.AlfoQSA.odAULQ_'\TJ)ISJMJJJ.\SJ‘J
855 Glawadio slaad ol BB B 4 ol @l ol 5 e sui] SlEdas
a3 slashs alpl 5 Glaebl ase Ga S Blad gl cpinan o als Gl 1, sanasls
Lol ¥ £ 5 (55U slade gane ol (s ILSIA (5568 b (s 5Su slag ks B (8 A

0 S el S L1 ol 5 300 5 (595eh (536 slase sans

el g3 o3 —F

Project Management Body of Knowledge Guide (PMBOK Guide)

DEMATEL (Decision making Trial and Evaluation Laboratory)

Project Management Institute (PMI)

Risk Breakdown Structure (RBS)

Baccarini and Archer, 2001

Project Risk Rating (PRR)

Department of Contract and Management Services (CAMS)

Baccarini, Salm and Love, 2004

. Ghosh and Jinatanapakanont, 2004

10. Ebrahimnejad, Mousavi and Seyrafianpour, 2010

11. Fuzzy Technique for Order Preference by Similarity to Ideal Solution
(FTOPSIS)

12. Fuzzy Linear Programming Technique for Multidimensional Analysis of
Preference (FLINMAP)
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13. Build-Operate-Transfer (BOT)
14. Wallace, Keil and Rai, 2004

15. Triangular Fuzzy Number (TFN)
16. Defuzzification

17. Converting Fuzzy data into Crisp Scores (CFCS)
18. Direct relation matrix

19. Total relation matrix

20. The causal diagram
21.Prominence

22.Relation

23.MATLAB

c_)l.'\.a -y
Wideman R.M.; Project and program risk management: A guide to managing
risks and opportunities; Project Management Institute, Pennsylvania, PA, 1992.
Carter B., Hancock T., Morin J., Robins N.; Introducing Riskman: The
European Project Risk Management Methodology, NCC Blackwell, Oxford.
1993.
Chapman R. J.; "Effectiveness of working group risk identification and
assessment techniques"; International Journal of Project Management, Vol. 16,
1998.
Avazkhah H., Mohebbi A.H.; Project Risk Management; 1% Ed. Tehran: Kiyan
Rayaneh Sabz, 2010 [In Persian].
Project Management Institute; A guide to the project management body of
knowledge (PMBOK Guide); 4th Ed. Pennsylvania: Project Management
Institute, Inc., 2008.
Baccarini D., Archer R.; "The risk ranking of projects: A methodology";
International Journal of Project Management, Vol. 19, 2001.
Baccarini D., Salm G. , Love P.E.D.; "Management of risks in information
technology projects"; Industrial Management & Data Systems, Vol. 104, 2004.

Ghosh S., Jinatanapakanont J.; "Identifying and assessing the critical risk

44



e Slottws o g o O Kan 5 (3UT 545 ails Ao domo s n

factors in an underground rail project in Thailand: A factor analysis approach";
International Journal of Project Management, Vol. 22, 2004.

[9] Ebrahimnejad S., Mousavi S.M., Seyrafianpour H.; "Risk identification and
assessment for build-operate-transfer projects: A fuzzy multi attribute decision
making model"; Expert Systems with Applications, Vol. 37, 2010.

[10] Wallace L., Keil M., Rai A.; "Understanding software project risk: A cluster
analysis"; Journal of Information & Management, Vol. 42, 2004.

[11] Asgharizadeh E., Mehregan M.R., Saeidi A.; "Identifying and classifying the
critical risk factors in a power plant project in Iran"; Journal of Financial
Research, Vol. 9, No. 2, 2008 [In Persian].

[12] Olfat L., Khosravani F., Jalali R.; "Identification and ranking of project risk
based on the PMBOK standard by fuzzy approach"; Journal of Industrial
Management Studies, Vol. 8, No. 19, 2010 [In Persian].

[13] Kazemzadeh R., Sharif Mousavi S.M.; "Developing a fuzzy risk assessment
model to assess the schedule risks in construction projects (Case: Track renewal
project in Iran railway administration)"; Management Research in Iran, Vol.
15, No. 1, 2011 [In Persian].

[14] Jafarnejad A., Yousefi Zenouz R.; "A fuzzy model of ranking risks at the
Petropars company's excavation of oil well projects"; Journal of Industrial
Management, Vol. 1, No. 1, 2009 [In Persian].

[15] Jabal Ameli M.S., Rezaeifar A., Chaeibakhsh Langeroodi A.; "Ranking project
risks using MADM methodologies"; Journal of the College of Engineering,
Vol. 41, No. 10, 2008 [In Persian].

[16] Sayadi A., Hayati M., Azar A.; "Assessment and ranking of risks in tunneling
projects using linear assignment technique"; International Journal of Industrial
Engineering and Production Management, Vol. 22, No. 1, 2011 [In Persian].

[17] Zadeh L.A.; "Fuzzy sets"; Information and Control, Vol. 8, 1965.

[18] Zadeh L.A.; "A fuzzy algorithmic approach to the definition of complex or



DY ol oF ojlasd IV 0,40 O] 45 Copede sl g

imprecise concepts"; International Journal of Man-Machine Studies, Vol. 8,
1976.

[19] Zimmermann H.J.; Fuzzy set theory and its applications; 4th Ed. Boston:
Academic Publishers, 2001.

[20] Opricovic S., Tzeng G.H.; "Defuzzification within a multicriteria decision
model"; International Journal of Uncertainty, Fuzziness and Knowledge-Based
Systems, Vol. 11, 2003.

[21] Gabus A., Fontela E.; World Problems: An invitation to further thought within
the framework of DEMATEL,; Battelle Geneva Research Centre, Switzerland,
Geneva, 1972.

[22] Gabus A., Fontela E.; Perceptions of the world problematic: Communication
procedure, communicating with those bearing collective responsibility
(DEMATEL report No. 1); Battelle Geneva Research Centre, Switzerland
Geneva, 1973.

[23] Herrera F., Herrera-Viedma E., Martinez L.; "A fusion approach for managing
multi-granularity linguistic term sets in decision making"; Fuzzy Sets and
Systems, Vol. 114, 2000.

[24] Wang R., Chuu S.; "Group decision-making using a fuzzy linguistic approach
for evaluating the flexibility in a manufacturing system"; European Journal of
Operational Research, Vol. 154, 2004.

[25] Fontela E., Gabus A.; The DEMATEL observer : DEMATEL's 1976 Report,

Switzerland, Geneva, Battelle Geneva Research Center, 1976.

£






E-mail: hassanghalibafasl@yahoo.com tllie g dee st 53 ¥



