ol sl o o rsaige oo
A VAT 5L [ pgdg s o ks

Plew o LRI Cig2 il 5 9 B S Caglgl gy 2 S (S 5 Joko At
R T ST BT

b Loy oo
T‘?)S | ‘\?/‘Y'/“\:‘_}‘Lﬁ..li@)l} ﬁA/\Y/\?:&él@J@)U
Y .
SS9 05 oles
PRV

b Geiod opl 50 &5 wibior )l akopm Solin 3 Slegdge (it 3 (S Ssiin L]

oz 8 1) cmlie (558 il glajlae (235 Sl 3 b g (Slles Aagh slo STl eslinul
slaylne B 3 DLl g gl i (bl 2 ) il 0ol eles glseinl Gl ol Gl
a1y blas 055 636 oo Cuglsl (g Sl eslatul b g 038 a1 55 Sl o it Je
ples el Wiz (6 S peeal (158 sy 2 Ol S g 3l eolial b e sl s S
@ Jled plowms g 45,200 950 Sl SVgd S50 de ol Cewdy gl bl oS (o0 g4, )
02 (el S5l (S0 45, il aslie Sz uizmes il 00 sl Sy 1) g U sl 45, <55
25 ool g sl 4, 45 e Y55 5 18 ol by 5l ockel aasnty gulis ool ] 0 oli

il 03551 ey |y sl 4y STl 65k Cypdle &5 15 gl

O8I0l 8lygl w9 oo S ol 1S (58 (s Caglgl by, 1 gualS (sLrojly

reza.fathi@ut.ac.ir  (Jsiue ooiss) il eyl 505 olSiils ol s 1 o5 lolas g Sy oo 0aSiiils JLobiwl -
L)')"l gclﬂﬁ Kisls o pde saSlisls ‘G)L.\;'LM? 6)35‘5 69’.‘:“‘"‘) -y
Ol ed oRils e 5 olaidl euSasly o jlals atiy ol )| bl IS Y

va


mailto:reza.fathi@ut.ac.ir

VAT 509b /939 om0 0ylowd /413 (3l 9) o o 5 (Jlo (widigo doliad

doado —)
wilbie G55 olej 5 535 et s e et 3 (o o slaeig 5 8T e

@liee sl codled 4y glaiss 4 1) 093 slo olils 5 mbie a5 witis cpl Lo 4 o)lsen b oLl
35279 ool g o8 o)lpen oy sl o anled S Gl 51 ) Cangllan op VL 4 Aies arass
ol diesls 055 sl el pll sl 55 ale lojle 5 olils aies gys) ssmg Slike b a5 s
S7g il ge 3] laieils Crams a4y GES Il 5l 053y JED! Al pes 5l akels ot ogzs
Mallorss s 5 1ay5iS (Siblanus soalis J (S olyie & Bgsm 9 b dlop ik S
5 dopdyss el Jlo bl Gkl e )l ake s ST ola)gdS iz 0 0sdee aslis
D90 dlet alS Il dewsi g Ale p JIb Ol 0uiS paendd b )5l cpl jo axale ol 31 Jled oS Liss
axlge T LISl pw a5 Al o oses @l sl o anels o3l Jlad &8 Lie aie) 4o
G115 o3l ann L il 638 ale pow (6l ceslin Jlols (3s) Sl Sz 45 (6 S ool s
ilos b &l il aile adly slo gl)ls Jolis Yhaiml lls as gl o b ol 51 s
o 5l bl lae b a8l j o sl oo 4558 Gyl 5 plew wiile Jbo slo Sl 55 5 SIS
S ol 1SS 52 s g b ool slass (58,5 a0 L abl e axlse o ol ks 51 g0l olass
sl g, ol 5l (Elton & Gruber, 1995) o, oo oduzen a5 44 (605 ool 313 (5985, o o
a5l 5o plems Jolod 5 oy Sz 50 2o gy Sl sl S alop Glaie ( y5 Slos 1S
5 47 sl Ghg) dente sly oud plawl SN 0T (o0 Djge L3 0 b B9y (nl g 5 Je
Saoyd alldS slo by, LS )0 oS el ons S gl b (g, ool wady 4 e plews el
Ale aile Jbo bl 5o 93 Casslhe s5le 2STas 4 LIS ale oo bles (sl el o8
o Sl gl Joe s boys Sl 2 oSl plaebl pae lulyd a4z g b Gedow a0 Lo
Oygo & G20 6o Jloaw daldl 1o . ail oo (6,105 Lo s (5985 5 Dbl Sz a5l eolal
s S el S

Sl (l5ee 4z 65 (o Cuglyl SeiST @ az i b b jlns 5l S 2 Coenl (liee ()

fastan Soo plew QL QB 50 (B85 peead 5 O o3 B3 I ool 4z (Y

fadly (o0 plaS plews s (2 3 ceslin ol S SIS @ 4z b (F

OB dialien 9 (5390 9 Sy Slo -T
985 0 olssl Al —1-Y

oS el 6ol sl degarme (sl Aoy o Lol aliece sl s Sy Jloley 3lsl ST
- oo Oen L ssd 5 dcgazme gy (§585, SLl Jolee altes (pl yle 2STas ) T Cugllae
58S )e Lasg VAOY Lo o alis sl Joe 355 co o0eli (g5 ool altos lgie on a8 wusl



B 505 0108 5 (258 el (258 LSy dotmo [ e g oS 5 (558 (S Syl gy 2 ae (ouS 5 Ja 4l

S 9809 53 Oeb o BLL (G985 p (ng 598 Like (lgie 4 Vgens (59 0 pakie allde a5 S )
SIS Gl p w5 lo 1y Uamsls oo 003L o i a5 ol Glhgl jo sl lAS AL ps (59035 4y LS
Sl 4 oedle A aloyw 1) wo wales e 8 (anenal iz oS oo FusS )b led
S Glgi e S8, ol amgi o ailse G 205k og relae JLulgs (Sae a> U ool auila,
3085 5,088 ke pu ol by aiS o azgi 003l 5 Suuj oy 90 4 lojed D jgo 4 Gl A Le ps 4S
wlate Ban 9ol (S sm) Glowebl pac 0,5 Plas 5 JUaiils g0 003l joges iSla> o
ol olaie Buan 9o cpl dz g Ll bl 51 (SO w08 aslee (KaSy plp po Swsl a5 0l o) i
5 =) wle isw st bl Bl g5 paiz s Gk 5l el IS alese &8 cul

YA Gailgy

plew GLE! (2Ll b 0gus -Y-Y

Nod oo el (28 Jolo g apa g ol Jelod 5 apa ates 90 4 plew (b)) (538 Yoene
S e 53 sgrse Sl L)l 5l cenl ©)le ol b ol s (VTAR ailsy 5 (1)
S oskaie Sl (SIS 5] e jshate 4 cgolail Glaele 5 Caio 4 bape glan S Je
Al S8 Gl Gl g e8ly LRyl azsla el S50 ol L (ABly 03] el SIS 85
L RO RC SN R NN C TR PR E RN JEIRPSRC UL JRCH JSPURERIIE
Jolgs (nl o anled (m Ghaw dbion plew Ll Sl )l b by a5 pladele gy L) plows
5o, le

5 oy Laly, 5 e eV g o o oy dlaaal s e85 Lyl s ()

Sezge o, lulyd g Sl az s icans uls (Y

39S g g o lacaslow g solasdl slaas 2 15k 5 solasdl Ll,s (¥

PRSI LRARUWCIN S R 5 995 00 (5l D)l @Y (2l a5 Glej U plews 3g, cnl 5o
" olos az" Al it S el o3 el 5 i 50 ol iy e g B 4 Sy (Bl 33
Ll s b ohliSaloyw a5 28y waliae (B 05 Jlod aiS o0 5,05 wilei e i Lol
O R a4 aleige JLE; (Glodd (i () A eNgdiee g9, ol F, AlLIS 0 oS pliee
oolaiwl eglo ay,kas 5l eolawl 51 aus Le 8 1,5 oo Lawgs oolaswl 050 sl g, 05d oo 41,55 2ol
s slepanls jleolitul 5 S e (sloySiles

R g R Aol —Y-Y
S8 skl 950 b SOb (goans; sl ojlemeniz g, S 33 Al o Gmdsals 5 useese
byl slp &S ole,las 0L o PROMETHEE I S5 bl Lol (golpiion b, om0 oo

AR



VAT 509b /939 om0 0ylowd /413 (3l 9) o o 5 (Jlo (widigo doliad

Lglm)l:..x.o \.\45.»:‘50 ul?b..:‘ UL’}’ \SJL\ ) oﬁ.} ul)il.‘l?u Lg)&&.lb L: A))’“'?LSA )‘).9 oolawl Sy« [ k_i)lJ
wm‘)&wwh.:‘): C.)L..: 6).1&):.&7.: Mbsnu_cjs sAdeh)LMA g}‘oL‘u 03 uL?:.u‘
O sla gy 0 pS (o0 518 ohg 4295 990 PROMETHEE (5, slayielil 5 (oby)l slalne
(Doumpos & 5,.5 o 1,3 oolaiuls g0 allie cpl jo oI5 Cige (g5lwancd b ol jon Lo Conlus
&l Sy PROMETHEE s, S o] 45 45 i) ,izie lallis Sila g (,> ZOpounidis, 2009)
Slaws 3 Sy 52 el oS 5 kS SOl il 055 oo 4]yl (6 IS ayle pes (538553 0yliy0 (6 S o
i DMl 051 ey jsliie 4 I3l O 13 S Gl sln (Gl polie 5l 5 05 e s slaex
g5 sl 5l plie s sl By o S ooliinl b)) (slo s an b Lo
plows duws Ol gl Jow 055 (6550 Al 0 (WYVY) (cly 0ad o a8 T I 2S5 Ol
g b oS sl ol Geins ol 0 e o b IS o b e (laaSd 3l ool by canslie
10 Sl )l gz cslie oylpl omar oAt Gl o Al clisy L5, 5 Alee Coals
3 sy dmosls iy oo Jas j esliil b OVFAY) 55 carke s ol s LSS
5 oolizul L o35 ol 1o 1S o Ll 1, e Sloles Glisl s po o 426 iy sl S 1 oy IS
5 ool ¢ laosls ibsy Jelos Jow 6,850 b 5 oyt sloles Blysl mpsr 5 5 Ao S5z ledllo
a9 oA g ) Sexge la S8 ,L Sl ead Sl (293 g (63959 e iz
9 SIS, 4 093 GBS 0 (VAN Jeolgls) 008 o0 sl (LIS alosw 4 (55188 alo e
MADM (sla by, 5l oolaal b Jloler gl (ryg 5o oo aidpndy slo &850 Gl 5l 9 S5l
P9y Jobs MADM sledng) 5hoslital b ol 5 slolee 3l (g slo &80 iz cnl ) 03l0 0 o0
B, e OS] & ar g b g o sanas, LINMAP 5 VIKOR SAW ELECTRE TOPSIS
oasl Cesy ot ol Blosl s LS s 4y welesl sl 3l eoliiul b gl ) ol
Sl Gl e sue paelp Jow 5l ser al)l w5 alibl o (YA (s el
Gdod (nl Bam oS e ooliinl Gl ke Glisl oo )d 0ot a8 pdy LS e Sl e s985
e 51 oslisa by ot loler sl st 59 o0 458y S, plos o 5l pli i ol
3,50 033h 4 gliws ed alols s 4 SleT 4 el oo sas s (o540l (g5l
Sade 4 oliws Ged J e 50 g wled aiwS 50 1) 6 I ke e Sy ISl pu gy
Soa cnl a4 (pliws lp ol ook ey 55 3RS le Jae b Jo lo (Soez 5l plew sl e
slass jolate cpl gl ol Jol> s sae s o540l Jaw S g oads plxil Lok, (o5le Joe
p3Y (gl plol 5l (g s 5 Sl Gl Slsler Glosl (s 59 39290 pleew o 5l o P
OSas 5 S g (6,530 ek 45 kel s &3 Joo o 3l Lol e gl 5a5 38 py 4o
Mk @il iz 50 i ploew (S9855 (b Sl 655,10 b g 0 2SN g, 5l oolitl b (VWAR)
Sl Los 50 OhlaS ke s Lol sloasacs I S aS 05d oo Glgie Gudod cpl jo 00,5 Sl |

"Wy



B 505 0108 5 (258 el (258 LSy dotmo [ e g oS 5 (558 (S Syl gy 2 ae (ouS 5 Ja 4l

diate (i 2 09w 5 Sood Gal38) (651000 Ll 5l a8 Cool ol 5l 2585 b 5 i Ll ol
Wlodd (Byxe g odal 3929 4 plow e LI L alaly )3 (6ol la By, Holaie (res 4ol
losgas oslital o Julows 5 SAedl j1 o puameis 5 Jelos sl b g, cnal ST 4y 8 g 35T
oolail b g alily o 0 )lirs iz (5,8 pronal sloasLi g 5l aS conl (615 05T Jow Ledg, ol 51 SO
Tt O Sl 093 Sy 3 oS e mlio by Care S50 s9se LS 2 (b sl ]
2850 g e Sletns 5l Beiod (nl 0 ileioe (Brme M losw 4y plulid ) aial,
aw Sloj oy90 ;0 &5 15 OF olowd e SO 0 g Cl ouds colaiul cols lgie 4y 2S5 3109w
SIS 5 ploms DBl sl 45 el o msedie Cules 4 5 0008 dunlie b b AV b AD allu
b dinge 598 Bl 4y 095 allie ;0 (VWAY) ol en 5 (6 el 092 w0l i 5 a4y () 22 090
ple (5985 Sl S Fhe slajlone ol Liwly Gl )3 53lo o o0 0 )Lnediz (6 S el 5] ooliia]
T pos S i3 L5 ala Lo lone 5 Sy 5 ] s 55 oo gyl s Sl g0 b
el wnlp 5l il coal et Cazr dajline o (Sily Jds & 08 o0 S8 Glomis 950
s 5 18 glo oS0 Jold a5 cw)p 090 dsel> gundd; Cqo daldl jo 000 e colaul (glasll
055 5 SMins 5 Sl egls loard w3 LAl (olul S5 log Corio i (5,0
P, Sy S8 Fede S50 anas; Sl aa 0gd o eoliel el SISl kg d oo
Wgdh oo dmlio onts Sl gla &8 )8 5| JSase plow 55855 L g Wigd ga oolo )18 (Sl (55
Pl e Silotingr Sz g @)L e Gelul I sl s 392 At (o2 3l O
S ool b 0g3 0l it IS asbiohly ;o YA ol 55 o0 43,5 IS 4y St g5
ol 3 S o S Bl Sloler Bl s 00 eslie s 538 (e bk il ] b
5 638 ol alude Lo anlp aloxl Sliles ;o Gaiod sledy, 5 b el oud O Gaos
odel Cews ay bl 0gd ool s Hloler Blsl Gog )0 SOl WS L (gana, oz el
ssdl5 OYA) (G905 aily oo ainte (5585 5y DLl Sz 00l 418 5 )15 a4 (35, 2L 5 S
O 093 aelipbl ;o (59 WS (oo oolial laley 3ligl (oygr 50 plom s DLl 1y 558 S
oler Glhsl s 0o plem 55 ilwaige 5 Sl alles (e sl 5l eoliiul L b oS e
@ S o 59 50 95790 ploe )0 SIS Aoy px Sl e Sas Cadgaze 4 az gl ) IS
bile Joo auglio 51 g o5 29800 odlitl oy (i3S Joo a5l Bu cpl 4 litws jolais
s p Sl OFA) Hpolie aldlo 36 aniin G pFpredd Joo S ooleiiny Joo S0t
02 % GBS (nl 50 0800 )5 oy )90 [, MVS Joo lie  (orae 450 5 ooliinl b plews
slr (Hoz = o)y = oxSle Joo 5 (Wb glad) (olad (ogmas (ovae sloaSed | (o5 5 (e
Fas5sle omlly — el Jae eplee o QLT Joo (gl el ol il plons (595 Sl
5 sl 00l (S 5 ko (gm0 3l 0 S plo (5985 Amalie (sl (55leme Dlsie 4 gl ol 5o



VAT 509b /939 om0 0ylowd /413 (3l 9) o o 5 (Jlo (widigo doliad

S 5 Joe a5 0l aseie PRV LR s )0 aed so anlio K0S b Sl 5585 5 90 cpl b
B g sbloyls Soan] 8,59, 50 e 0,5es Oyle adle elwl 5 aabnbl cpl o cos )
ot (55,5 i 55 b sy ol llce (sl abangs Jae s 4] 4 055 ko 3 (1Y)
oo 3ds (63,4l alee Sy Sygo Ay (God ol alee allio el sl e alizee Sy
alis Glaal Olsie 4 Sy 090 S g 003L (j0ged diniin Cawl 00l (gais Jow ddangs bglxe
Sy sl w500 55l ) 5] el Lagac aly o5 Jloys a0 Lo
Sy Srazws 5l (S canl (S Jl ol b sl o slgain S, (6 S0l Cyz S65LsS
ol »oodle g alle Jo (S Gl com 5 039 6 xS Fiie Jld 5 oy oy
] dles Jo lad 098 s a5 Wigds g9y 53 (69,5 Cudgazme (golaal b sl (Sae Gl 1S s le s
Sax By )l g st pyress )l A 90 Al (nl jo 098 b diegn d LS Sy
-5 S el ) j3She Al Jo g il oud w3 S s S @l plyse 4 (s
iz plows dos bl 4 (VWAY) o olols 5 coiile (a5 .Cowl ol oolazul | Fass Lolial (g5l
Bas iz ob, Jae SO Ll asby olal alew L sy Jlais! Cosgame Cou ddas
oS 5 L aS 65,8 @l ploas s Sy (6,55 031l (gl Jloim] Cudgaze ol jor 4 dile) ST O 9
Gloyw B3yl (o0 polyd 1, Sl (nl Bllas Blizl g (uilly oo (Gim Sy amiw 90 b 003l awins
S50 ploe o Sy o lales sl anze b Ludye lo Codgame (28,5 Sl o b wsilen (138
5 31l S Sy (508 5 033l e b (selie S 4 B0 (655 ojlil cBs L) (Ll
TR R 1L FRP TR KON [ L] PPV JURLOUEL SO T PR YR WE SV L VR R 1 B D B BIL OV
S a5 00,5 oo )] Joe 90 Al (nl 530S oo o)Ll g Hlolee Bl oy )0 pol Sl 2
s ol S0 A0 o (nl o S oo bl 1) 698 (n il SL (6,505 5 (naallS
St 5 LIS oS0 e ple ol 5l aede (LS @l oS S8 S JIE s 0550 (Ol ol sl

At Sl )6 Ml 55 &S

R (bl g, - Y
o9 ey -)-Y

argi b Gogly onl Wl Glies 5ol Glogl s 50 plews s SBU) 0> gy (Lol Boa
o Lo iagiy adas ;0 SLedlbl (5 5905,5 0 Jai 5l g (685 Slidos ope) p0 Bus 4
(5L jlne (B Slpol 08 728 aalllas b e byl Bom (el pshiie 405 e )8 cigloy
38 oot Caglsl ST Sl eslinal b lajloae gl o1 51 Gy 8 (ol plos s Sl 50 Jige
00 03l wsl gl 5 ]S (a4, SIS 90 5l e S (a4 Cur Lol g 0ol (e

o il e Gl ol Fagl szt 5o A sla S5 5l S il s, 5yl anel e

Ye



B 505 0108 5 (258 el (258 LSy dotmo [ e g oS 5 (558 (S Syl gy 2 ae (ouS 5 Ja 4l

9y 3 3G (ml 50 a0 S 1B SS90 el S 50 Wl o0 93 g 4 S 10 (pl 5l G
(e soolys 5 LSS aulio (5,0 sl 8 i lal jelate pl (gl .00 o ooliiwl Solad 5,5 digas
Sl oSl Sglds Jdo @y bvdey 5 slaid iz SiS 75 (b slags Sablanly das IS 4l oo
sl a5 gudy slo o8 1h woaslendl slo o8 10 ol 5l il Bds Hlas 550 dassl> 5l Sl Sledlol
= 5 B e L (S cal wiad Bl ile 5 QLil (s Lol aigel plgie 4 W 5 sl (S
il 005 (g9 JuSiid Fu ) WYY vl YR o e Jlo ds (b oS8 ()
il sl Y44 e Jbe Jlo gllo eS8 (Y
Sy50 IS 5 plow VAT wianl Y 4 e Jlo ¥ Deles slojg, duoyo Ve 5l iy o (¥
(ombin (SWgd i) ol a8,5 18 aloleo
slo CS8 o 3l 38 le Cudgacme 3,5 Bl g 020 DMl g bojlel sy 5l
Oloie 4 S wiad o gl (Sho Pl alizee Cans VY 51 a8 5 Ve slaws eye 40 cdd Al pndy
ool lad (V) UKo jo rwghy (shdow (Lol aslol 10 .05,.5 oo 1,8 colatwl 5 50 Gudod cpl j0 diges

o] 00

Plaees 1 55 50 slosloma pLulid

!

Aol yp 2259 9 Antd

!

T 63 e) wlulio (i b JuSid

—( FPM )

b5yl (63 bwdionty AWlune sl

039 0391 ot 3 (g jbwainty Sl Yo
1 Lxo

Sy slp 09ige sojbeme jleslinel | 7 oppag )
G 5y eSS g plocw

o R ezl ) S




VAT 509b /939 om0 0ylowd /413 (3l 9) o o 5 (Jlo (widigo doliad

aaslis W (6 S oo (S SLST -Y-Y
O 3l A ¥ elie slass 5l \M)f e Sl aasls iz (605 el oo Bun
cds a1y ol Wb o 115 preas 45 3,13 352y | pasld pais bay S ogdle . wil oo 0dd s
355 0 )8 eeon Spse T LS e L LU o e el ul L wiS aie 055 Bl jo
Saglsl b9y (S 0je (nl )0 ddr ST 90 (e 4 llie (nl )0 Bl oo alins LS ] Al

02100 WS ST g (65 su

G3B gy caglsl gy —V-T-Y

9 Ky g Jb oyl sl VooV Jlo jo o5 all (o0 (20 039 slo LRy, S (S by 0
5l s 631 ol s o 0T 8 Slewls plosl Gl 4 g, onl 50 00,5 2 ykae il Sen
0dds Yo 5 ygo s boylme 59 cdliun cpl Jo b Lolys a5 00,8 o colizul (g3l aigy alinee SO
200 o0 Gy ool i A aslel jo il e ey

yaie NS o Soglgl altae G50 558 (25 Amlie G ple SGeaaas (L (1) dolee ST
i,j =1.2,...,n UT ) aS ~.\J5...u = uL..a (Iij,mij,uij) S Hea @ 6)13 LS;.LA slael uw.v).oLo Lf‘ o) sd.wl.s o)lo
w0l Ghg) crl 5o - 3B (e dsgezme (b v g (Sl s> Vb v jlasle ol 5 4 I MU

a1 A1z - Qup

Azla=|" fpon ®

An1 Qpz2 - Qdpn

S el
lim < 2S5 @)
o Wilwj alisee sl cond sLo | axy0 (6,05 olail (gl 2 aobas (5518 (Il Byb g0 4 4z L

Dged i ly s b olgs

mij—(Wi/wj)

— 0< ;‘ < mj;
W ij~lij j
Hij(%)= { ®)
i (Wi/wj)—mij Wis me
ujj—m;j " wj g



B 505 0108 5 (258 el (258 LSy dotmo [ e g oS 5 (558 (S Syl gy 2 ae (ouS 5 Ja 4l

SOl 585 el e i(Wilwg) &b jlade ¢ csl ool eols las (V) S o a5 jeb les
b sk [Mo0) alold Jsb jo 5 (2als (s jskay (Omy] alols Jsb po o)1 jladie (pizren 5L
L » uuj.xd.s JJL‘B W|/WJ S &S Sl ui oADY QL.M; ,u,J(W./WJ) TJ )LMLA &b ° wl).‘)‘

my;

my — L

n(n-l) AJLJ W,/WJ 6L€r‘-“’ dod 4S d)‘é $9>5 elf..\.‘a‘é U"‘ g(Wl,Wz,...,Wn)T ““"9"5‘ )L)).J u‘P u,Ale 6‘;1
.j=1,2,...,n, i |7£J ASM.)‘ .ch.w L AJ)LM: 00)51]‘1 |) (|”,m,J,u,J) ‘_g)l_e L5>5) A.M..)LQ.A
el 00 dlged (65le e Al S e o ugll (0l Bados cnl o e

Min J (wq Wy ,...,Wp)

=min X7, Xy [mij (VV:_;)]

_wy (my=(wi/wy)\”
S(mu Wj)( mij—lij )

P
+6 (% - mij) ((W;L/W_jznmu)
J ) Uy

YP o we=1,w>0 ,k=12,...n.

=min Z?=1 Z;'L=1

Subject to

Where i#j ,P e N, and
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