® LD
6;/':"*‘-0-’ s sla gz
JOV-IIY s N Fo o Sliann oF o ylant o 0,5

D el

Sl SISl 5y (oHiss 59 539,
Glsyls g yslas b5

"ol e dyen ey Ld puls

Ol Ol ey s sl ((oal; asle suSiils ¢ Luliab
Ol OB Bl Jats s (bl psle suSu3s (5,30 (5 il Y

V¥ F Gy AWRANY/Y - rndly o s

LETLEN

- i

I8 wladul s (saaie palse b g 5 Alide Sl abalie Ho (lodl S Glaie,IS s Slae
Sl b 1 3ol o it 4 (514580 L oo ol poland o a5 (i) oS gl 5,8 o
11 iy parand dlivis 1Sl 5ae Mo w3 gl oo IS (GudS ) prand il ALl s 41
Ololsd aallle 5o g sl Jliial 5 5Lal 5 gelaial psle aloa 31 Cilide o le 00 5308 slas I8
o Sl ol sad ) o glite ol el waline a5, slas)sa Ho 0T (sl 5 ol 58S 153
o0 -l s dalllas 00538 sl (suid ) paend dlicas 50 S 50alS 5 3l agle o 5,8
O3 o9 il ee s Slae (bl e s 5o sad ) et w58 wallles 4 Ll sl sl e )
S galans a0 ¥4 bl Jie 5o 4S) Clsl ulans b Gledles o SUSLIS 5 Slae ca )l
Croidis oS ol QUG S ol (Lol S T adan g aspls HLEAT 5ol (aiia GUSHIS Glas
4 s g el 5 ol b aaas o Sl 15 s 1) sla i) 4an U 1 el e
aSlae ol lan 51 65 So0 olaliiil o5 oo cilillas (o it b saiads; Ga5] S

wos) Sy 93 G anas it Bl 5 5 Lol

wShae b5, SaS S g GRS (s aad [LA0] gauls

E-mail: zarei@sharif.ir i J g oo sdiow o5 #



A

eSS 4y e (53,55 e 5 2 )lj Lo ple . .

doudo -\
o Sledbl aiieun Ciia s SleMbl bia 31 ledl pans & 536 o ylS 3 g5k 5
CAle agle 5 panens 855 59 €S HESLLL Sledlol prant iiad HESL T b Loy
a0 @3S e pobe Jlaial 5 slel 5 Slo ) sl 5 gpelS psle (elaial asle oy
2 desane S gsldel (oS s (K sk [V Y N ] il 438 S 18 g0l aadllas
S o0 e el b Ga S QS5 Gala b b oBuS ol ) lie laaa 5 el
s ge CALE N (suidd; parand lsie b oS col HEHLLL oledl prand o8 4 o
wle 3 Wigee S cd Ry, Ry, o, Ry slagsaindssy suinds; e s (59555
d R ol st Sl 8 5 laggaians s ol oS53 a5 0l ssel canses Al
WJle ol sieds ks, 5S4 Caline glash ga 5o (Bilaws Ja (5] (145 paand (slaSaSS
sLosise O Jeola slagaines; (oS S5 oy sorsmald 85 b sl
Ol s3se ics Gyl (slas 0,18 Kou 51 [¥] ol B 050 (50 S5 9 g pna Al
S deola gty Guleal s (Sladl o0 5 Ladia dael&i g 58 ¢ bload Slhe aindsd)
S o,la) alin o581 byl
Mo 5 om0 S € Sl waScas ptana 8 Blgl € uudd; pmeaad i
g5 30 ol JF 0] Sl €51 SUATI slaatos lusilS 5o 31 Gt b oL gl a5
Gt sty S L0 e slaganes) peasd ¢l LSS aws oy ©
8o e JSES |, AT (g 45 Lol
NS 8 0k oo 0D (K bds 08 S oo polae Alias slac saoly 5o (s paead dlivis
Gl asa olaaa 5 Gulal s 1) alie B (o850 cud Al 58 S anslo Sl kg uaie
S5 S 5wl OT W6 b s 0os Jolid 5 (S0 JalS il 550 Laggaiods; (ol ias o
cuslsl ol gaie 59 gua 5 ol sy auds) Ho molic ald (ha G55 LSS
Hodigd oldol salie (A glie a5 guina ;) S oo Sl g, o s olas
99 sty K 5u oS Gl 5 ansls (Bia (s wsd 43S el Lacl)yl (5w
09 A V] apde saselh s guud; o) wdl Gal asag sl coslsl b sesie
slagainas; 50 5 lacn sl sl (s le Ol dasals (guindsd ) s lae (slas IS 3l (g ks
Orl 09 (e aiuds ;) paaad A’y Ho (b, LASESS S ols 5 s Gal sl il S0
oo S S, S Gl Bua (sund ) ead e K adl wel IS 50 )l

\YY



1Fer Olowss oF o lacd F 0,05 S 43 i sla ./
e =

08 LGS, b ) nbie Glhae (rAS S e ol snipd oL solic
slasbias [V] oS Juala | GEAS ol culs) Glose Gasidus (Gole © b aal Gl
‘):_JAS ks:su‘)‘:_u.a RV P2 u.;bjc C;:J‘_fm (SS9 C;\.ALL..D ub:m (5‘,:55)|4.:| 6‘)" u&.tla..n
s sl g Gl 389 0 ot gan i 50 4S alals Hlane 5 (uaS) (Sieuses sl
IV A0S oLl ol sasd alob lasuinds,) She sl (55Kl

pole 5 gaus a5 o9 Olold LA IS ol uuds) pmans e il Ol 43l
el B 590 6950550 (b de sane (5 3e S e 4 Gl ge dlan Bl ol abiAs
ladl Ol desame ) S (su555 00 (b desane K G olocga SIS (gl 0 S oLl
220 0SS (fa el S 31l b 50800 (b 4o gaae S GBL aiens w@inaS
(880 4 samo ol 85000 S o a0 s 1y GIS agT s oS GIS sladls ) 4c sane
s Cpl ol GBI sy 00 (bd 5 S oo (A8 5 sladl slass (S L sl
S o9 Jle Olsies il cuaal Pla ssa gusd 4 8 5 saed) pead e o
Oal 4 il pe i G 0Ss b uss sa Wl Bl e sane lie ()5 el g
G5 Gal 408 S LI 0 pedid g 58 e Slacga UL S o) et Gl e | Laculs,
o2 a1 alad ) (guina iy K ALl Baa 5 asdiee Jae slica BIS S o) pads s
Ol a5 pld oS (g5 4 (st Oty B Q) ol Ll gl 4 ulead
SXEREREY (LAG‘}L\ @B J‘JC_\@% J‘; < cal OT e_}.n.a.m ;JJ.J'.- LAJ‘ (@\t\:\ uul.u.-‘ J:\) J‘_)S‘
4 same O 5Sa o Ll,) aBua (555 ol 4 s el Ol e Y gane oS el Jla Lo ool il
g 0o SIS 555 905k (b 4o sane (p S S alinis g aalsa 055300 b
6l s fi Sl g« Sole 45 il JolS — NP jlocga SIS 555 O dslas «S

DY AY] ole osay K adls 5o ol da
u-.‘l:‘JJ‘C“"" JJS.‘.AS@H&JI«JJ;GA C)&‘}BAAG\AQ‘BPJ‘AqSGJJ:’J[SJSLM‘}‘é
GUSSE o Slee dewlio dloa 5 il Glaal b 48 glodle S USLE o Shae
SIS o Slae Saag 59 age OB WS e aladl il fE ) 5 Sl slag sSasaias
SUS,IS 5 Slae bl 6l SSliteuen (g o 3 suliiod ase iyl 0T gl 5 Lol

\YY



eSS 4y e (53,55 e 5 2 )lj Lo ple . .

3~k ol b aalsa Gledlu o Slae 5o e g 31 5 wol 580 slaplido) Gl 4 saie
O Ol pliie suliinul (1 Solainwn by damsi g9 Slae (b5 atn S s5bwsaly
sSbe olds slagis, saelLlS 5 eBy GliEl wbige leday cueal Hlosla sa 5
Sosee de Gl o Gl adllae 5 s g gLl GUSHIS 5 Glosas 4o s asse o)l sen
sl plS 8 € sl AL s o Slae Sbo)) Gl ABAe slaghy, ol s <
95308 5 SISl 0S5, b e gl Lo ol Clie Al laglesl 5 Lacasd s
saly G S (s, OUSLIS w Slae b)) s dalllas 4 (guids) paead SLASSS

asslas byl a g 9o slaga g, -

Lol ol s5beT 5 (20n5 sl sSigs oe (iae (i JS8 4 QLSS 5 Shae by ,) w58
lagh s, 83550l ol san oSaanal sl S Ll Qa5 QUGS b5, e5usl
5 WS L8 da s wse b aShe Lo oot @Ol Bhie (e (5 Spenas
soliieal 0 g0 SLAKLSS 31 caual €5BL dnu 53 5 slake ol (sl sl 636 2l slasss
FTOPSIS ,TOPSIS "FAHP. PHA' 5 o alualeu Jula3 sl 0 3l $ise baii e
IVF] oS o bl

LSO uShae obsyl slse 636 TOPSIS ulial s swas (i) Sleeoss o Sas)
bool slaskine S alaS a5 (51 Bhie SWS 0 il Gl ool se [V0] wuls 1)
J‘JCJ:)J GLAJ\:\A.A uu\.u.-‘ >» ..\:m_,lS By J‘)S.LQ.C ‘(5:)[.5 TOPSIS uuLu.:‘ ST “L}.a.ula.o
9 osoboge ol 0 oinle)] (olasil siris 6580 L3 Jae (ol ol sud (gai il
Lo sl dae (ANP) o Jalas wul 8 (s 5 Jiass b oS08 G b GlKea
SBISES 0al yinan [VF] wilos S 1,) Sisals slacS il 4l slasal s guises, 5 o Slae
09 Lasuls paend 5 cualad ane (ghldae o aal sl LIS Csaole o was Jae Sl S
sSlae obyol @ 30 3T 5 WIS [IV] wlea S Bome dan VP ussa00 wul
Ol yas Ll [VA] sl Lassls (cdubsy Julad Jue 3 soliiodd b oiiagdy 5 odi)sel
WAk 5y LacS 5l (suiadd ) sl 9 Slae pala L)) Jae Al 4 iy (0l 5 LaS
S gty olaBl wShee bl sl Gilide umlS SlaSUSE 5 s, dsas 4 4as b

AR



Voo Oltmns oF oylosd o 050 S 13 15 (sl s sy @) 8

3 G 3,18 59l cuaal (S aal 3 (T (gl Glodls laal G a5 L 1, (RIS G

slagis, o s s Gl Bl Qs glagh s, oIl gl psaoly OKea
aose shee 5 gale Blaal sgags o WIS e 4S Wu S dawlie SO L o Slae b))
9 Shae bl sosSe 3l sl (IS By, Tl 5t 5300 [V ] 0, S suliil
Sylalical Ghay o oS e 1) 00slaal g T alhe glaulaitid & o slao el
ol GESIS K0 5 S LT (bl 5 w308 oo dmlie w i) S b GUSIS (3line
s ge (b0l ulesl Gal 3 B0 S e el 4y U paliul (a0 yldliad (g5 o
s Sl JeaSs S5 K bl s QIS 5 S o suliiond 3haal 31 b3l o s 5 S5
[V ] s liol ledlos s

3 (S90S, (A9 S (st (slagE g, (gaeed OB s 5o aCE ) (S0 sae
e Ol BYL 5 sl i 5 4 QUSHIS (058 (g5 Ghigy o9 -l (o 5 4wl
A Olee @lE 5 a0 5 sl slacssls) 5o a8l (i Sl 8 b pe (B3 (rinad (s o
osbeal 53 15 QESHIS coladol G, Crl oo wsl sl s sosenn 5 Sy scaenn lac sl oo
IV ¥ ]S e sty 1) g 5 el GUSHIS pales b padiie o pluilinal S

hasbie Golial s b ol iline palye s el (San Laglo s Lo o Shae b))
s OIS ¥l 5 liale (KA ooty (AR Glo) slasil 5o b s aladl alis
S seats Alite (slas, go Hu 5 98 b 88 o) e sla b)) il masd ol bl
Glale sla bl 4o (Jlie Gl et by oo cps e GUSHIS o Shae ) oles (b)) S
g o8 oo GBI (ol (2Ll S oo st 5 prend Yl sl Lo lagle sl LS,
S 538 2l plio) wab i sl sl & el Loy celie (e
2990 b sl 50 la3les Glae sige claracad € saie s bl pual i SIS K 5 Slae
) saliieal ol ol g0 aalsh ledlin SIS o Slae e8] 5 Colual s jutis 5 GUSIS b bas o
s s slagh s ol (5555 Slesl 58 3 ol @l peas gl s T, By, S
S o soliienl sl il (5150 5SnSilen (s, 5 Y sane wSlae b

s aline LSS ) soliied b5 SIS Qo 5 S 0K, b ddlie ol o
@ b ol Baa by ssase Aline sla b)) pread o suaa (Bs (s,
- pads oo Al gl sla Lol B alaSoa 4 ol Lbo) Sk

Yo



eSS 4y e (53,55 San 5 2l L ole @) D

S 5

G ) paad -
@loo a8 alise alaa 5l AL Gpglie b 5 Aliae slashsa Ho (uinds) prand alis
3 itie slagiss {T7 Y O] ol sad ole e iy o elaial CAT i
sl SIS 4 sate € Bl Gd ol sad GBI e peaS gl 0SB
Jlao 50 GBS oY S8 0 b gase g (SLATI Jilise 83 98 8 il (guiud ) paea dlius
liie (293 IVAY Jlas 51558 <01 3 g [YF] ol 8053 255 ssblrel ST (5155 VFYO
IS 5a 4 5 sd Slawa 3 puliad s OlSias 515 o558 Gas s ol G LK (i
oAl e e Sl QLA AT S cil s e Gl @ aslel (pl ian e Sl
plad Lo lwulS 5a SIhliel psene sl po aladl As5LRel S5 (nas 4 5 ) Sl LA
10] 52 3053 0 3ol Cpa st b (glassilS 5 anlas (s slaeS s
0y S Al gaidd ) K eolic cida dwnlBe gl 1) ooy Crus s S 050 Glaa o
o il swiy Koo slalual Al b go 4 59 dewlle o S il (guaie cuu, g S
Sl S5l Sl b S LSk Slsie b of 51 4S 08 ole 1) peseie
Olsieds adl 550 Jold il 5 oo Laob) ) olasa 55 paand € ol Janis 5 Sl 5 0o
rprdlb Gl 55 sl ol b obilaw s Z 5y« Xudel e S

X>y>z

y>z>x
Z>x>y

Zy XOes ¥ sin Z s Y 0o X s5n Y s X Gl 358 slapbi,) 3ub
Sald 5 a1, X > Y >Z>X a0 s by Ll asls 1, Z g5 58
sy Lyl LTI S 5o oS oy liad s S GSsally st Ll 5,153
43\_,\;..\356::9:\5_,3\_)c;u_)JAJJSJ\J‘,JgAc\JBﬁ‘\SLQJSBQT:,IUL.%.(.:;_,IAS@»_,JASJS
S e ST 1 5T Sl 6 bl €l ssm s e 5558 s SLIAEN S Lo )k

.[YO]JJ&@JLAL‘QAJ‘):;%_\BI‘L;‘).}|JJ\5.}U:Z-JJC_\J\94.4 Qg‘)g-'ﬁ-gd

$uiad ) aaaat Alide slagd g, -
Ol 5 calid Glhae 5 bl Ahae slasiel )l pull 5 W15 oo lagainas ;) paand
9 leals Hlme 4 Ol 00 dlan 5100 S dlie [SouSH b Lasiehly (ol Gulesl s Lagguisass,

\Y#



\
JFee JL’:‘»AJ'4"4JIA.—:4F£JJ) JJM@'J‘J.}”J“J;‘J};’ .:

a5 oLl (guint S (Sieuses iyl
ity 0 B g A SIS bonely T sauds) Siwsas co s’ JSVAYA Jla o
3w lasls slass (S K (A, B) sl seslie Gle cusly) sl oo ol
ralie JKulans 75 asl Koo it € of Jaas slor sy, Ko 5o oylae sualic
YV ¥ osdiee Bpas ) oosats JUS guindd) o sd wdl luals
YK(A,B)
Tz\_n(n—\)/\‘ )
el B=<y,z,x,w> 5 A=<xY,7Zw> slagauds, Ji olsed
1Yo X ol Gy B oguuds; o0 Z 5 X slae seaie g0 ol b,
lols olaad Gl H AS LS G aa B b wsde bas A a0 B gauas;
T=1 —ﬁ =25 K(AB) =Y )l usms Shad e OISel slas suolie
Ol (10 oS Buad lagaitss) @l 1) Tp (S cusd (ol s JIS G151 Gay
N SIA iy 58 sl Il sl cpl (gl ols SL1 sl ga s seaie g0 B3 (sl
Wi AusaS 35 S seets A sladlye LT A e Sl Gus ile ¢ o
Vil saie B SYLT e 4, S
ajj =47V bl seaie 5 SYL ) sl 45, S
= S L asl il saie cu syl S
Wedipe Bsal i oomet By A i) go gl T sabdd) (Shses oyl
o 27y (aijby)

Th(aB) =
\/(Z?m ?:\ a;j)(z?m ?:\ b;j)

(v)

s JS ol sad S Ty (Sheed (s slagaal LB 51 (Ao [YA V] oo
ol Lol oS (asae (1 — 1) 5lie b (¥) oy e prde (3S0la b 38 15 Tg (suisdS,
sl au ) K Tp Siewad oys S daa 5 il pwlal oIEe 30 oy

ol S 5 RS oA b ecuslsl sl
L Ty ) (Sunad coypd g anwd ) T JUS Sinas (o pd (peme g S50l

20,8 sl ) S et 1) st Slitel usile S sliie ol (s1hs LagT [V] S (S2e

'YV



Qf

eSS 4y e (53,55 e 5 2 )lj Lo ple .,___,

Y adl J saie bl b Ol YL T peaie 45, S
ai;; =19 ") cadb b yeaie 51 SYL T ymie 4, S
d=j g

Wadipe Aual py oot By A uudd; o Ty i) (Sees oyl

T.l_ T.l_ a:ib;;
1=\ &j=\ *1y¥1)
Tx(A,B)= n(n_\)

2l SO b Ty ) quyd o T SIS guindd) s (JolS slagganes; ¢l
Mol oslls Ty 5 Ta LTx wuslsl ol Jold glagaies;) 5o bl cul
Jseal 3l she game 5 008 (s (50800 sla 1 e T fial 57 e VAPY JLs o
Gl sie Ngss B 5 A Gund ey 5o on (A, B) alols jlas iy 5a5 gl 1
ol 533 o 4 LagT Jgeal [YA XY V] wials

B 5 A s, 59 SIS 5 Sl 585 snln s A4, B) 2 -0\ Jool #
caab ol

d(4,B) = d(B,A) ¥\ Juol

S 5 S sl o 3l gl 5 d(4,B) +d(B,C) = d(4,0) ¥y Jol

asb € 5 A uB

i {X, Y} emie i 5o sl SHasl LIS 0 5 A slagauds; on B gauas;) an )
B sunaii; 5o 4l b sl 0l C LA s, oo gl 0 b B gauas; 5o lag]
slacs 5 S gaudsy g0 5o S e o anal adals Sl co gyl Y o5 X i ga
(YY) ol (Foliie

cila plea 3l dsls B' 5 A sualic g5 Sl 5 Juala A7 K1Y Jual %
.d(A,B) = d(A',B") s 50 cn) s wals B s,

b d(A4,B) o7 il Gl S bpaie Kk su3a s B 5 A S Jual #
oS Glae peale Kol g 388 Sl oo b ol e

el V bl ieals alials o S ¥ Juol
B 50l 3 sa g S Gaes gyl Jgual 5o 4S hiald Hlas S win S culs Janl 5 e

YA



PFeo Sl oF oylont o 0,5 S 13 15 (sl s sy @) 8

Y LS‘):‘ B JA (5‘.&(5._\.134.:\3) LS‘J:’ | 4.;...“\.;.9 J.AG R S dals w\ .[YY ‘V]

Gl Sl Qi 5 ) 99 59 Y 9 X Sl asdiee dunlic jolie LSS X, Yoia
S X 5 LY Ses @il 5V o L X eaiutd,; S SH e plile cda ol gl cials
6050 59 5 ol oot Lagaines; B (S 53 Y 5 X nslyl aatlia 5 ¥ i was
L ol d(A4,B) wpibioe 4588 5l 5o cia ol slo ) Dliis il aan 5 o) g
IVY] ol e ol g sana

[V]asdiee drslae 535 oo sots SIS Sl Gus ibe Gulisl 5y 348 dlols jliae

n n
d(4,B) =\/¥ z |aij — by
i=\ j=\
dali ¢ R (o g aliss (5555 slaggainns) 51 S 4o gane SO (slon @S5 (a0
Mo Apal ) osseats S 9 R

d(R,S) = z d(R,R,)

R;€ES
S uS o il B 5 A JolS it 50 o JMS aleoli 4 o)l s5 o dlinls (slalins Sou 3

ol aiiia B g A guidsy g0 Lo Seliie wd i sl 4S el X, Y slaciaa slaxi b sl s
i e JS guinddy s i o ool 31 Gl S el K(A4, B) b sl alals
Gt Gl (Pl dald oS ol (uut) S (o g L3 e s prent s
doli 5 e dhold gl 98U slagaids; gl S S a5 slaganas;, b
Olin 1 dhals Gl il go (b (5l yon sl | T 5l alse S0 b JluS
St (S el aread g GRL wsa s 0ol b oS wulas O(nlogn) oles oo
I ] el s = NP i ot suls (slaguiunss, alss 31 bl g gans o35S b

5 O Sl "oyl dlals (nidla g0 oy sudaialin alials slaslie 5 Sos LS
s guiaS; g9 LGBl wl53 pe 4S Al sae T de gane () Al wdSsla 59 0
[AJasdioe aumd 5) Sogeets oppl ol @il juaie N 31 S degane 555

Fo,0) = ) 1o = pD)|

ies

AR



S 4l e (535 Sn 5 o) Ll @

Vo o solie € Wi o ciusts sudJlo s dliols ol o el dlals JlaBe oy i
el

Wil B 50K 5 Sl sl S S Al gl 1 hals jlae 51 parasd Gl o
Lol g ol il JolS 03 0 5 (B 05 S TG Sl s ) ) gt
T o O i ahioli 5 T Gas 4leals b el lys canali o ol dlali |, )T S
s go saly GLES 1) & seeds «S

F (amj,nj)

102 Goompenl ddials Shas Gulial s g Ui poaad wiols olas GLKea o' S50
S o9 (€S 055 ) S JolS 3l (8L L shlaasia les 58 Ol 5500 b JolS Loz
Sae N de gana 535 3 Ty, Ty, oee, Mg (slAs U4 ) de gana [F] 8L i g0 8IS
s gy cosets G = (0P, W) Jlagss s 59 JolS BIK ol (a8 S
ool a0 4 il (g olic de gane smianlin € = )Y, o, M Qa0 il o s oo
ol LT glos (Kae cuaBge T sdiasplis P = VY, 0, M ass de gans 558 0 5158
ssdise sals Gl 0 s e isas W(e,p) = B 1m3(0) — pl ot UL 05
Sty SIS Gl 59 S JolS Bl UL L S o eS| ol dals S aiSla
5 il guues; oS glacad Ty, T, o0, T S wiols Olis oniaas gl g
g el el Gl s cdSls S JSaS e Gl o Ll sl Gl glacuss 5
el yo yracal
Sleoliiad b psn o8 b Gl ) Jolf wdSla 5o 58 G JaS dlals 55 s b
WS daclae Cpoyuaedl dlal

fpaols P s TodSila oo gl [4] S

K(o,p) < F(o,p) < ¥K(0,p)

e @3Sla gu o S dlali Ul K(0, p) «<
St 1 R F(0,1) e Gy o) 4ol (:Sis S TSl S il
&.\A.A:\ Lis 6‘)“ u:\‘).:ﬂ Y- J;éb S:\ WS 4_\:\.AS TT\, Ty, oe, Ty, L;LAC_\.JS::[A e ganso

AL



\
1Fee Olins; F ojlads F ooy g0 ‘;j,fw’J:df";uwhjjg .

ol (P (gudd,

Pick — a3, Sl (JolS (s poand dlins (sl (50800 sadBilid o0 85 o, I
wel 5 oS o OLAE) dulal oot 1) s gugo K3 S S el A — Perm
DIV] e ¥ o a8 s 2y

S SIS o (FAS) 055550 (MU ce sane s (suinds; paand b b o alivs
28 @l 4 €l Jlacga GIL G = (V,4) cin) 58 S ol oy 55 50 o seadds
253l b e sene 0338 (LD EAL (L) EALLTEA LWl cia
il 50 gon (VANAY) Sipnin el A L 4e om0 585 S ccial ) 55

slass € e VoG oo ToodSila S gih Gas ey 5 FAS - divis o
S sladh 1 bdl o) wab wsS (LD EA 5 i<g) S (1)) sl
b e same aRa S Bl Olan)y o, 5 -FAS ey dlivie (ol 5l casead kel g
wij 2 oo (L)) ot 58 4 e o) 5ol Llagds SiaisS sas 69k
‘JZi,j:is,Tj Wi Dl &€ el Voo, T e&aula (8L a5 candl a0l suls s
sLaois b Llagsy diue Glsie 4 g oo 1) s 055 o alla rady 4 S €S
s S o o S g s

Soge yalic 31l Hacl Hlags i, 5 —FAS divs 3 pold clla (su0uds ) paeas
a5 (sl 4 el (SIS e S e IS ) sl lsiens 1) s L5
el sal J 51 US 1 0T 5048 e (59555 (slagainas 5 slass caa b 5l 15 055 (0 /)
22055 DS 5 (95 slagainad; JS s

oS oy A1) ciat 5 FAS— alicua sl5s 1, KWikSOTE slias a3, 5K o) San 5 "oy 5L
R ERPRUECI VISP SN PEURIW FIR P W EERNCN BV - i PP A
Saru 53 3508 ssae uly San & (Jb ST L slae sy Gups S sdoe 83l 5 sae
A58 ssme ool sy e 5o sws wyly b GT 4 ssme el O € sy 5 o
iy 5 FAS— dliss 0 Gupes gl VY] 0 g0 HIUSS (38850 Hobas wig) Gal 858 o
Opdi iy 53 0y cial; 5 —FAS ais 51 (V, W) sus50 sl B3k 5la0ds
wij > Wi S J) € Ay s sipe s Ssgm ol 4 Gy = (V,Ay) Toos oo
D EAVL (L)) EAY ddlo s cosm onl 5o Wi =Wy S

VFY



Sl e 53,500, s 5 215 Lol @
—a oo 388 I wl S (sloat aan Jlad 5o oS Ao (550050 a8 5 Jlaial ui
Al es S pas n5 O e
Wi Wy = \‘i,jwi‘) 99 8 gy 4 dlaial uas
- Wi S Wi + Wy i,j, ke ".;w &) 1 eilia (g yul s uad

Sose o @B -0 &I 5y Gl Cpd ohd, 8 s KwikSort i, SI
sloal 5 ol s @i - FAS S 40 suind) poand dlise G s b (ninen Lag]
BT s (5,500 LS Y ai, &I KwikSort ax, &I

R L = . e Z - P
S ool it paaS s (gl (o8 T B, SIS WAl O 4 S S S
cid, 8 g9 KwikSort &, &I 5 Pick — A — Perm 2, &I plojans lsal b
o sty Jasly i S 5 055 G Cndan
Sogats 1 Jlagds cheisg FAS dhus 358 slagin, SI sue e LlSaa 5 bl
5355 el LapT .sals 1, LP — KWIKSOTt ai, Il 5 530S Jso Jhad (533 sl 50
03 5 Sl YO o8 s b sy, S al, S ol Jladal wid (51085 cose Lo
Y8 s b el Shawsils 51585 55 (Alle (555l Jlaial w5 s 5Mle € (S5
s, &Il Pick — A —Perm s LP — KWiIkSort ol 4ol (piig Ofiaed ol

-~ -~ - - 5 “ - -~ é
g 3alpn g pead dlie gl T B cusd b S
(DM033) 89505 08 @il 4 1) pugh, 4S al, &I cpl ol GL1 G5 Gu 5 Lo

[V ] ol s 59 58 (5ls B 0w, KIS i€ o S 5

Soslas (bl Hu sl ) paead (g Syl -F
iloslie g i ylas —F-

e ol b (gaina ) K adl (ludi) suolic 5l gMegans € i (a8 VY s
alic 3R =< ¢y, Cy,y vy g Saile AdSla ) ol olie € de sanse jualic 5IR
Al G5l G s, S oo 8.6 ES auls Tsalil e € S5 S Cae gans

Ci <onsots 93l L8 6 0 cund 3L cn gyl 5o € ) cpl so pn S wa S

VEY



/ Q9
1Fee Olmas F ojlass F 0490 d},fma’J:‘ﬂf";uw‘.ajjg .',,.

\/:

s oo sl LES 50 Cj

Sl o O sl il sl ala 3 a8 5 G wdlb wl €L S degane S
el (B ) 1 T oen ool ek 59 JelS s
O s ol o maie 90 Gl el Bls 5l sl b eale so gaas, K o S
paelipe Baad guiuddl ) | (g,

95 RURy o Ry soudss, M guiady gaead dice S Lo Y Gayad
» desana palic (g uuddd; (pyigs Al Bua 5 el sud soly juslic de gans
el oo (crsaad (Saiadal ) |) (sl (niy ol (53909 (U, M s

SIS aal 6,0y, 0 malie oo aad, S R i (a8 FF ayas
Ri (saiuas, b pblie guiddl ) S8 S wa Ko alasl 5) wpsots S5 ooy
O L el S el 5o @l @ e ol GF = (VE) cosmts 5 puelipe
S L sads; gl oo seelie Gn S (Sl sualie degans b V) S e
o ee plnled YL cuslsl b ool & Soml caslsl b el 3 dagT gl Slacea
el (IS (suiaiy SIS 5 (Hghe (saiddy SIS G g @ ) s, sladdl S
e b cogets ) (Jsie jolie Glie a8y LS (Jlghe saiaddl ) SIS 50 .08 o
B 50 oliega (JL L1 solie alad Gl G5 (S guiadal ) SIS 0 58 e LS o
VS esme bl WIS g0 < a,b, 6, d > ganas; o JBs Gl an S e
SIS 5 masge old GEL 1, Rygaiess; b sbline Jisie gaises,; SIS g aalsa
e 0Lzd GEL 15 Ry siess; b bl K suies,

S s, Gl o Jsid VEY ot e, SIS A Jsud



S 4l e (535 SKes 5 ol Lo ke @) D

Sr g

ayslas (b))l gans -¥-Y

oot obyl M bag gl S OSHK s Slee € WS 558
S 55 4wl BT ) ol L) K ) Giua 5 el sud Al < Xy, Xy, e, Xg >
9 B0 Leauds;) (ol wiS (a5 adal il L byl alas 1) cals plee o il
enS i (0555 Olsieds 1) Aliae o8 Lo 53 sk 1) sla b)) ol (55008 G
L oF 48l anand (guinds; S €l Bua w5 Gl 4 mSiee S L g,
@iludse S S copat | (anand (2b))) e 581 el (a2ead (b))
S e

b ohlae ul) 0T 5o« el Jlocga SIS (Mgie byl SIS S FF Gy yas
S Jilan Lo Lagy T L Slaliie ol 3 6 eal) i 58 G s aaols s s b5l o3l 31 Al
Cuslsl b ol @ S0ml cudlsl b Gl 3wl sad 5ol Jgie slaca 15l 59 5 b5
paaage olds Gs b 15 sie (b)) SIS aaiS e oy Jb 5L

Al 5o L plline ol ()T 5o 4S cal Jlociga 1S (IS (b)) SIS S 0F s yas
oo S Jihan o Lag T L Sllite wlpil oS ) cda 58 0w s paols o g b5l I3l )
SIS aiS oo dums Jb YL cuslsl b ols 4 0wl cuslel b Gls 5 sl sus alls
pas e olas Ge L, IS oL
Sl 5 b bl Jgie (uised; slacsl S plaial (st (b, SIS 4S w55 o0
S sand, slacdl S plaial (K Lb5ol BIS QS e 4 g sus0s slagbly)
ol i (53955 sLaRbOL H plsS Ha b bl

G = U G! and G, = U G}
i=\,.m i=\,..m

S Bl gl (bl SIS G 50 B8 S L b bl aead b)) S sk
o9 Jls Slsieds adls 50 s BIS oS cl o adliens bl BIS ey s S5
Ve g wal s Lt S8 0T Gu s s a5 S8 ¥ Kb 5o s sols olis oL, 1<
sy o) AR A v as b Ja po c<a ph < ba>oss e

el € 4 Q@ g b w (c,a) JU

) ©

Lol SIS Y Ysd



\
JFee JL’:‘»AJ'4"4JIA.—:4F£JJ) JJM@'J‘J.}”J“J;‘J};’ .:

Ol ety oo eS8 S BB cd b)) sl S (gl sa0 s wBaa el b
Ladls Baa a8 o S5 50 1, (Lo SIS sladls Bas e Cpl (sl 0l 530Kl
@l adl als) GBS Gl el s B ol 50 (s SIS oS all s9a0 0wl
6ol G uda slane dalgl IS 4 Juala 50 G aas SIS calid b g oSe)l)
9 St aly) BIS 4 Juala SIS wdlb Sl Gol Hlie 4 58 S o a3
.Axﬁlpsjdtg(sui‘)ls(sl‘)lJ&.aL;@&
SIS L Jsie ol SIS) pbiy SIS S G =(V,E) S (258 £ s
w3l G sladh Bia ) Jesla o0 oo Dhaga SIS G = (VL E") 5 (K oLy
S50 G byl SIS 3l e D9 i s sl 15 SIS B sas Bda sladly slass
(@) = 1T~ 1E] ins s ot €or(6) 15 5T 5 S

Salgaing slaais ) o3I -0
ole € €l sad A1 A, Sl 000 o 2L LIS ol 505w sl
o9 Ml Y 5 ) slagi, I u el sael Cuugn as o lag] oSas Las cusgass

¥ w3500 5 5 599 el U caiands ) aiy S o 0 s e AT 3ol SIS 31 ol 3l
S oley B a5 &I g 58 50 O 31 Jb G g 50 GAI) 055 0 b e B3 T Jb e AT
Oos bl SIS ‘G,u-."‘:’ el sils 3L 4%.‘1 L) 5o sl o dolal 8 sas 5 90 (s SIS

sl (Kae T Gughs 550 @i S B Gl 5 el 90

5 9sd e I Ll SIS 5 alsads 50 bl (L8 a3 5 I go 5alad 50 ¥ ad, SIS
239 G 20 SIS € Gy B g, Gal i (oo Baa 1 OF 3 (b Balial 4 G
by o dolul o gt ulas

o NS cd O((AM)(c+Y)) e 3 35 s, &I ple) (S
952 T B laai, SIY ba 5u 0 ss aal g CB1S (sla 9o wlaa3 €5 Ladl slaaS M o 655
CroAT) ssdioe el Db €\ Ba ool colal s e (s SIS o s usa s pae b
23 093 GBL 5 s LL oA (aal Hee BL GBS € il Sl ba Gl slal e
Ko OM+1)oles 59 5 Jsl ac som s ali, &l 51 saliind b wpny o5
el

‘JY"::\:\J\;J‘ ¥ ‘1:\:\‘)‘;.“ C,u.u‘ w2 4.‘\‘\)‘&36‘.&‘:3::)\;” J)S.lAL 4\9..\.@_} 6‘):\ ‘f‘::tg‘)\,g‘

VFO



eSS 4y e (53,55 SiKas 4 ool Ll @) D

2 A

O eS (Iola a8 15 Hs (s (Loul SIS Pas e (p g 5 0 LSS A e (i
38 o8 (9o Olsieds ol (5l sag s e

e SN Y al, Sl loal Sle) (Sam csds @ F Sl ghal by was b

RETRVAPES O(d(c +Vv)(n+ m))

Lol el S 50 Hlasga Jb b bR <S5 058 s 58 Ol (55300 sl g5 O 5SE
Lo 2bou) o 5l Gl 53058 g0 sl (Kae oS s 5o ais S5 50 5L S SSlas ol
I8 Oy Gloe 55 oS s o0 LRI 4 Gal by il sa Hall ilidie 5538 slacs S
Al s 5YL cneal ol wilsad Hall Gl s 5 b Lagainas;) 5l sty alasd Hu oS
Mo sl dn 53 Bl (sianS 5 Sy 59 008 59 Olie dhaals (K 551 SIS Lo Gainps
el < a,b,c,d > S5l Lo bl _sea S K gn e, Gl < o

ccaal s0ls L1 15 gaias; ool &S bl eua Slassla 15 (b, a), (¢, a), (¢, b) sla b

358 33 Gm dlals Gl by ol €0 bs 55 b D 5 @ (65350 Bloae B G €30 A5
1 ola0os elads) sl S (358 )lse 4 da B b ol cuaal (sl 55 (L5, S Lo
S oo a5

a8 59 pe ol < Xy, Xy, v, Xy > st R obo,)l S 5o V0 G jas
2 €S X o3 sl b sl ol 0T e 5 asas e ol die(x0, %) L1, X s
die(xi,27) = J = L5t 58l X; ausd e ls) b5 Xy Ry saisasss oo S) ol
-dk(xi'xj) =45,

SIS &G =, E W) hagss (IS b Heie) byl SIS S .Y0 i jas
e hals poane bl Jb 5 005 o o8 S cladl s W oo @6 b ol
ilst 5als LT o o€ el el ales u cgu sty b sl o

w(x;, x;) = Z di(x;,x;) forall (x;,x;) € E
k=\,..m

2315 lsie o8 b sllEe e i,y olie Jb S Mie oLl ol S jo Sulw e s b
Slass b sl Ll 05 i 5o 5 )V bl gl Gl Gise dlals sSe
b sa a8 goanilin (JBe ol sieds .0l o8 Gl Bl 33 Jolid 4S el lagainas
(@ D)Jb oos ws 58 Ry 5 Ry abiae byl su o0 @ <b Mo s b

VY5



\
JFee JL’:‘»AJ'4"4JIA.—:4F£JJ) JJM@'J‘J.}”J“J;‘J};’ .:

s aaled YU 5l ooy loo) SIS
A 055 gsene b ol G olai 39 byl SIS 55k 990 983 diasa ¥0 sy
: ol o G1E 5 sk G

@ =) (W),

e€E\E'

ol @l (olade slass cusgane e @ Cuusy L9 sad Gdig) O ol S
oL 8wl Sl 5o ol sudd A1 g5l 50 98 i RS b Dl sy (Lol SIS
SIS S Sles B g, a5 o sadioe Bia s (55 b Ha 5 (Jb 5 oIS 5l (5550
el ool 558 058 558 @i SIS Gl e elsl s g 5 0 s
Sl G bagaala 0+ )((+m)() w3 0a3, S0 @hal ooy
ol 0led 035 0eteS b Jb 8L el O(1) L sy s T LGS a5 50 o3l
ezls aalsa 0(n)
il 358 slaai, KI5 (S sloal B dusla 9 o @boo) BIS G w28
a3 bl S b bl i 5 Gl 5 el (Sae SIS Gughy 550 85 S A1 s
0 Gl S35l i S sokie Gl sl ol swipd QLo Wil Al g,
nlss O(n+m) L

Sibeoulay malin -7

5 Rba ools 503 S (595 (LB s Ho sad Sl slaai, S (s 5lwsoly © (s Col Ha
il e T dawlie 5 aaiy, SIN LIS L5
clial oF adly ab S5 5 (Silesae olliadle cule; Jals 40 45 (ol €5 Glsiets
O o9 paols LA e 55 cosets ) plesbe S QUSHIS 8 Y0 obo)) ol w s oo
0L S osmds 1) s OhKaa 5 Koo 53 0 B cal sad Gl 538 58 51 b))
A0 5 <Xy, Xy, Xy Xy Xy 2> o gunts (st ;) Ko 0bidol 58 (Ol . aS gaids,
alas 31 oles (lds) S Sl Sl suls 451 usa s el 1 GUSLIS S )
1 g T e 55 st 1) (sla b b 1 cxgalitie l5mo s it 45 el (LSS

OB Gt Guleadd o al sad sula LIS Y Jaa Lo GUESHES oL5s) 4 b g se slasals

VFY



A

S 4l e (535 Sor 5 2l Ll @D G

9 2ol b sl LSl LB 0 age 5 ags e 59 s S LG, 9 Jsaa
el sad Gaddie (B30, 0 La LT slacy sl

YO U SIS G bl SIS 5 JL AV s Gl YO b (318 sl ol 5o (st (olio) SIS
S ool SIS UK s Mste olio) BT UK o 0 s walsa Jb YA 5 Gul
oo i, S glal @l gam (3 o a1 QUL Lboo) slasals L kL.
alssel G 5 Gy oL, slassl <

o S dlae Lagh, I 5 AS 5a oo b)) sl S (ol 0 G duda
Gl ol aaaad LN S b B« Juala 50 Gaas oLl SIS s S5l
O 0mby ol G e B a8 ieias ceud ) slacs 1 jo oS 0 gk cly el sud

il po Gl B8 i 53 4 08 s ol gl g cacal 5l )

Laady ) o3 (5 Hlawoulay malia -7
sl 3l Jeala 598 Ha 2oy LIS Gu s 90 S3slsm s i S S GiAs Gl o
LS s puad el st 1) oinal parand (b5 b it oS Laniy, 5K ) alS a

ol st 80 5] e g (A 5o lacsl & ol sladl 5 59 e b))

Oledles K GUSHIS o Slae by gl N Jgun

IXrMXZIT-0<<O® ¢

gyl S e cuslyl Lo | s ceddsl bl | s cuslsl by
\ D |B \ x |p \ L Y N K
v D |E v x |H v L N v K
A D |G ¥ x 13 v L M v K
¥ D |T ¥ x |w M L R ¥ K
° D |D ° X [N ° L E ° K
\ R Ju \ B L \ A |s ) J
K R | X i B |!I i A B v J
¥ R |J ¥ B |s ¥ A |x ¥ J
i R |G ¥ B |P ¥ A M ¥ J
® R |T 2 B |J g A U g J
) v |B \ G |1 ) E o) A 0
v v Vv v G |F v E F v Q
¥ v |cC v G |H v E U ¥ 0

YA



N
N
B

S > 5 S

23

Jfee JL’MJ"‘:JQJ‘;:JJ:

COIIIIIZIZI=Z=2=2>>>>>FFFFF

<L)l

51!

¥ Q@ -~ » 3 % Q@ -~ » 3} ¥ Q -~ » 3} ¥ g - » 3} ¥+ g

=3

%
T P Z X2 WO2 nCOX x XX OL>DIT >0
IUJ

P2 WwWwSSSSSaocaoaono 00000 nnnn v
u.

=
IMNVO\v\v\w\b\v\w\VO\v\w\w\hw\v\v\wwo
%

T 02 Z0000ZY 0> X>XYXZ=Z20u0O0Omaacd<
JJ

%GGUUUUUFFFFFNNNNN |||||
=)
I%.YD\YY.VO\YV»VO\VYVO\VV?O
%

T F I <0 >Ww>=2000>—0dumn3<CO
|J

%Vvooooo

|.|J

H e g -~ > 3 3+ a

=4

Y a0D X0

V¥4



Sl e 3,54,

Gg e obo,l GBS Y IS

Ge K b)) SIS ¥ s

Vo-



1Fee Olins; F ojlads F ooy g0 ‘;j,fw’J:df";uwhjjg .' D

Gy olgio byl SIS (59, F 1) slaaia, 80 (51,al dai —F-1-)
s aalga JL OV slils Jeala 50 G (Lo SIS Gy SIS (55, Ve, S sl b
ol 5 @) seods Gs, SIS ey 90 S350 5088 S el Ccr(Gs) = ¥ elsbs
X’ R, 0’ N’T’ U’ V’ P’ W’]’H’ D’ C’ YISI Ml Gl Ll Kl Q' F' E' B' I'A
g2 aalsa Jb 0A lols Jeals 58 G (LI SIS (GBS 555 ¥ al, S slial b
il 535 S st Gs, SIS ey 0 Ss5080 85 Qs 5 cal Crc(Gs) = VA el
F’ I’ D’E’ K’ M’ B’ C’ G’]’P’ H’Al 0’ Vl Nl Wl Y'S'X'R' L' Q' T’ U
g aaled JL Y Juals 50 G SIS sladl slaas (G SIS 55, ¥ s, SI slal b
el gy st Gy SIS Gusis 55 S35l w5l Cor(GS) = 7Y cpluly
N’ T' D' C' G']' P'AI W' YISI 0' VILI KIXI QI EIB' H' U'R' M' F)I
Jeala 90 G SIS sladl slaxs Ge 31 S s, = V- olaie LY i, I slal b
Gs SIS ey 650 S5slsns @il Cor(Gg) = Yo o)l 50 aalsa JU #Y
el 55 So et
O'D'T'C'V'P'G'E'KIHIAIRILIQIMINIWIY’X’]’U’B’S’F’I
O 03 YoV slaats, SI b s (55368 43 @l ¥ A, KU s oo 4S5 sbogylan
099 oo st (oboo LS Gl ol ol 055 G (site (2bos) SIS ol 50
ol i calid aal gl ol GBS 4 welal Jls 51 ¥ &,ﬂl;l Jola

GroslS 2l 31,8 59, F B (slaaia 688 (s ol dais —#—\—Y

g aalgd JLWWY lols eala 50 o (Lo, SIS Gradl S 55 ) alao S slal b

sl ) st G BIK Gu s 555 S5l s ol Cre(Gr) = AV plnly

T,V,P,W,G,Q,R,N,U,X,Y,S,L,M,0,],HD,E,B,C,K,F,I,A

s aalsa JL VY- ol duala 50 o (LI BIS Gl S o, ¥ sl Sl

vl 5 st G BIK o iy 555 S35l w5l Cr(Gr) =40 plnly
D,CH,G,],PEAKM,B,FOV,ILLNW,TQ,Y,XUSR

S aald JL VP Jeala g0 oo SIS sladl slaas G S g5 Yo, SI sl l b

vl ) st GLAIR Gu sy 555 S35l s anl Cre(Gr) = #F cul by
T' C' V' W' D' G']' P' H’ E’A’ N’ 0’ K’ Q’ M’X’ U’ R’ L’ B’ F’ S’ I’ Y

VO



eSS 4y e (53,55 SiKas 4 ool Ll @) D

2 A

O SIS ladl wlasi « G (K Lol SIS g0 d = V- plae LY &3, &I lial b
50 S3slns s o Cor(Gr) = 0A tlnls 5 as alsa JLAOY Juals 5
ol p) ogets Gr 3K o)

D,T¢CV,PGW,],AONHULK,QMRY,EX,B,S,F,I
Qida il 58 K oL, sl S sila,su a5 ¥ Ak, S i o 4S5k (ylaa
239 0% 00y K (bl SIS alnls ol ¥ 5 Y ) slaai, Sl 4 s (535S
ol (st bl a5l (ol GBS 4 s lasl s 51 F A, KI5 Jeals

9033 350 SLAIS (59,0 a8 (51 At —F -\ ¥
Al 8 (soal bl Ve e bl G Slag sy (2Loo) (Msie SIS sladls 5 psass
g aaln PV g OA i Jeola a9 Goas SIS sladl GO psans s adl slaas 0
- & - - - . o~ — -
ol )y st G SIS Guss 550 Si5slm s w858 ol Cre(Gs) = Y4 cpl sl
X’ R’ 0' V'P'L'N' W'Kl QI]IHIDITI Gl UIYIEIBIS’M'F'I' C’A
0wl glhoal b ceal 0+ b sl G Llagds S (elioo) SIS sladl 0o pseae
2 2l AN 5 JLNFY s 5 6 Jeala 50 (s SIS sladl )5 psene 5 Ladl slaas
- & - - - - 2l — .~
ol ) oo pets G SIS Gusis 555 Si5sds 5 w85 Cre(Gr) = ARl b
T' C' W'H' V'A' K' NI Gl]l DIPI Ll 0’ QI El M’ RI YIX' U’ B’ F’ I’S

Lol danlie 5 ssmpe suls Gpai 595 Lat, KU g3lussly 3 Jols mli wuwlis b
ol S5 T ¥ laai oI el il BB 5 al e ot 48], gl sl s )
S llsie (2LoLl SIS 50 58 (505 Yo VAl S g 0 e (3l a0 90 A da (p eS
a3 4 all Gulial s Laais , KI5 el 50 (s sladl S gl ol aiieas K
Ol O deala gl wo ol Aok O sl alsl bl laddl £ G gid calus
3 deola ol 5o s oo 4ol il FaelHIE YY) laais,; KINL avwlia o Laay , SII
I 50 sad 1) g0 58 sla byl ool cuslsl o Y0 Glls 1 ASL}JJALA?:}&\)\;." Y
S BUBRICUWHE 5 S P TS S JCWIES SOV P R I RV P Y- W O PRI BE FRTN
w50 B,S, F I8 Ko Mgt obi,l SIS g0 58 505 ¥ al, S ) Jusls ganaas
Lol slacadsl ceicml o DT, C VPG ol aies cuslyl o330 lols

\OY



\
1Foo Olmss oF ojlads oF o400 Sl 43 5 5la R . <

GBS a3 bl slacu sl pSomk so wldn sk 5 K LLoL1 IS aaaas

D800 5180 KL ol aas Jsie L3
eala uand oLl sos ol S Slagds K ebiol SIS 55, 0 als S o Slae
Sl aans b ollas S wassa 515 Lozl 5oVl s s b, S, LF,B ol

ol gt calud 4wl el b s
i ol e 4l gl (5008 slapblyl s gk, S O Juols anen slaobs)) wawlia b
698 2Ll 53 Q@ upd oo S Bliaio e (F oy 0 mas b Q 9y ol
39 Fasiss oo o€ sl Moo ol canal sols 515« Fiy et 590 cusls) 51, Ouosa
3008 05%) S 5 lsie (Lbiul SIS 5a 58 (50 aaks ) SI ald el a3 ol

el 58,5 5158 051 YL cuslgl 5o ¥ daai 5 5a @ (Ulagdy

(S Sy -V
Lol aladl 5 el plajlas 5o 50 TS 5 dage e s Joal O (S 0 Slae (L3
O 55 < glbivus Jl;u::‘ L: RC P Jags _)L.y.u:‘ SleMb) g, ls <5LA‘)|:):\| U"“‘:‘M‘)s
slapbsol 5 gaiad; pead (o sSlha .l sad g GSUS LLo)) palie b
Sl (Sle (388 9 (b0 58 s sad Lol a3 Bl Al 58 4 caus pab 3ok ) Cafids
@5‘\9 chAJL"\.A 43_)‘ Lt_&.t‘gcg_)ja.t Sy eods u_b -J}Aj’d‘;ﬁ fal&‘dﬁu LSLAL;‘l:‘JJl od J‘_)S‘
ols aal s candly b Galsd 5o gaa (OBl B Gl 5o (ol 4aul oS a0 L)
B et sad 4 ) ol 4D Bl 5 e Glasie 5 liaie it sl pals b
sl cuns Sl BEAI L o ga (slauys (sdad 5o aS o sl (JUe o) sicds aag I8
el i oo uos S Lo lsen 5 ol st o5 sls asd sausaps Olsadsls
Caadly b 0l 5 e oS 0 g walsa ()l gantils 4l 4 e 650wl Jane sl wsl 3 S

il il ks
) paaad gtliws (gl 53880 5 Sgale lagis, gl Gl (Sl slagndt 1A
J‘ﬂ us;i C)J\}‘A‘L}‘L‘:u.u.ooi‘ ‘6‘)\;\:‘)]&3:)‘ RV PV ‘:léj‘ QT [TX3) G‘GJ‘)L.AS CJ.._; 3

S ookt al LUl ) de sane ) G2t HasS B Gl 5 Bua 5 asd e siledse

VOY



eSS 4y e (53,55 San 5 2l L ole @) D

S 5

b B S5 s 055 w8 G slon s 9 95t 590 Gy Jeals IS

soludas o BIS Jalas o) pemts HUSIS & Shae (sla b)) paand alivus dlis cl o
(S el 3 o (5 purand (stlioe cgusaie (slanti, I S, b 5 sl sk
03 aon S B cal s el 55 a8l s suls 4e gane Sy (59500 Laale, S 0ol (1oa)
—4 T Me ol LISl ol Gulie IS (gouiSunls ol cul gl s 58 Jae
S uay o sty sud aladl sla sl i uh g0 oo 50 plagliiud (g5 ol SO
il 50 (obio) dlhd s s slos saliiad o) ge 1 5 oo

08 oo ol O eoliial 5 (oKL s wala dag BB el gu Lo ey o
S e 8 yme (slaghs, asa 5 4 5n 5 (boo) s ute sl ) (5% slas K
2o ple suan s uSlee Lb5s s se oo 4 (sl stine) b LS, o s,k o8
DS 35e soliial GBgs Gal 3 Ol sSiee w18 SIS 5 e LT puans 5 Blide slaguinas, L <<
i) puand gtlinne (1Bl 5 s slaghs, st S skie @ gs (sdie) b LS, oo
i B WIS e SsnelS 5 (1Bl asle 8)sa (laadic b oS ol

LAC.\.C&@.\@ —A

Y. Rank Aggregation Ye.Objectives

Y. Condorcet V1. Nicolaus Cusanus
Y. Borda \V.Black Rule

¢, Kemeny Distance VA Kendall

©. Kendall-Tau Distance V4. Kemeny

1. Spearman’s Footrule Distance Y+.Snell

V. Feedback Arc Set Y).Bubble Sort

A. Fuzzy Logic YY.Footrule Spearman
4. Analytic Hierarchy Process YY. Dwork

V +.Fuzzy Analytic Hierarchy Process Y ¢ Feedback Arc Set
V). Decenzo Yo, Ailon

VY. Robbins Y1, Unweighted Majority Tournament
VY. Relative Standards YV.Coppersmith

V¢, Absolute Standards YA.Depth First Search

VOF



VFoo

]
[Y]

(]

[¢]

[°]

(1]

[V

[*]

(%]

JL’:‘»AJ'4"4JIA.—:4F£JJ) JJW'JJJ}J";LQ‘)JMJJ?. ~A‘

c..al;u -4
Dwork C., Kumar R., Naor M., Sivakumar D., Rank aggregation revisited, Y+«
Jackson B.N., Schnable P.S., Aluru S., Consensus genetic maps as median orders
from inconsistent sources, IEEE/ACM Transactions on Computational Biology
and Bioinformatics, Y+ A, ¢, Y1 V)
Fagin R., Kumar R., Sivakumar D., Efficient similarity search and classification
via rank aggregation, In: Proceedings of the 2003 ACM SIGMOD International
Conference on Management of Data, Y+ ¥, ¥+ Y- Y
Dwork C., Kumar R., Naor M., Sivakumar D., Rank aggregation methods for the
web, In: Proceedings of the /0th International Conference on World Wide Web,
Yooy, TIToTYY
Borda J.-C. de, Mémoire sur les élections au scrutin: Histoire de 1, Paris, France,
YYAY VY
de Caritat M.J.A.N., De Condorcet M., Essai sur ’application de 1’analyse a la
probabilité des décisions rendues a la pluralité des voix, YYAe
Emond E.J., Mason D.W., A new rank correlation coefficient with application to
the consensus ranking problem, Journal of Multi-Criteria Decision Analysis,
YooX, )Y IV_YA
Cook W.D., Kress M., Seiford L.M., An axiomatic approach to distance on partial
orderings, RAIRO-Operations Research, Y4AT, Y. Yo 1YY
Diaconis P., Graham R.L., Spearman’s footrule as a measure of disarray, Journal

of the Royal Statistical Society: Series B (Methodological), YaVV, ¥4, Y1Y_Y1A

[Y+] Coppersmith D., Fleischer L., Rudra A., Ordering by weighted number of wins

gives a good ranking for weighted tournaments, In: Proceedings of the

Seventeenth Annual ACM-SIAM Symposium on Discrete Algorithm, Y+ +1, YV
YAY

[Y Y] Demetrescu C., Finocchi I., Combinatorial algorithms for feedback problems in

directed graphs, Information Processing Letters, ¥+ + ¥, A7, 1 Y41 ¥

VOO



Q.

Sl e 6,54, JK‘AJJFJULéﬁb.,:: -

['Y] Ailon N., Charikar M., Newman A., Aggregating inconsistent information:
ranking and clustering, Journal of the ACM (JACM), Y++A 00 1YY

['¥] Karp R.M., Reducibility among combinatorial problems, In: Complexity of
Computer Computations, Springer, YaVY, Ae—).¥

[ ¢] Shaout A., Yousif M.K., Performance evaluation—Methods and techniques survey,
International Journal of Computer and Information Technology, Y+ V¢, ¥, 417—
avA

['°] Rahmati A., Noorbehbahani F., A new hybrid method based on fuzzy AHP and
fuzzy TOPSIS for employee performance evaluation, In: 2017 IEEE 4th
International Conference on Knowledge-Based Engineering and Innovation
(KBEI), Y+, Yio_) V)

[' ] Mehrabanpour, M., Raei Ezabadi, M. E., Akhlaghi FeyzAsar, R. Designing a
Decision Support System for Ranking the Subsidiaries in Multi-disciplined
Holding Companies. Modern Research in Decision Making, Y Y4,¢, Y-V,

['Y] Nahid Titkanlu, H., Keramati, A. Applying Evidence Theory to Aggregate
Feedbacks in Y1+ Degree Feedback Model. Modern Research in Decision
Making, Y+)A, ¥, Yvo.Ya4,

[YA] Torkashvand, A., Azar, A. Assessing the Teaching Researching Performance With
the Help of Data Envelopment Analysis Model: Teaching Groups of Humanity
Sciences Faculty, Tarbiat Modares University. Management Research in Iran,
Yool Ve )Yy,

[Y4] Anvary Rostamy, A. A., Ghodratian Kashan, S. A. Designing a comprehensive
model to evaluate performance and rank of a company. Management Research in
Iran, Y« & A Yed-V¥o,

[Y+] Jafari M., Bourouni A., Amiri R.H., A new framework for selection of the best
performance appraisal method, European Journal of Social Sciences, Y+ +4,V, 4Y—

Yo

[YV] Dessler G., Human resource management, Prentice Hall, ¥« + «

\oF



\
1Fer Olowa oF o jloss F 0450 S 3 5 (sla s o, D

[YY] Kemeny J.G., Mathematics without numbers, Daedalus, Y329, AA evY_eq)

[Y¥] Kemeny J., Snell J., Mathematical models in the social sciences. Blaisdell, New
York, Y41Y, YavyY

[Y¢] Sigmund P.E., Nicholas of Cusa and medieval political thought, Y41Y

[Ye] Black D., others, The theory of committees and elections, oA

[Y7] Kendall M.G., A new measure of rank correlation, Biometrika, Y3¥A, ¥+ AY_4Y

[YV] Lapata M., Automatic evaluation of information ordering: Kendall’s tau,
Computational Linguistics, Y« +7, Y'Y, €Y _£A¢

[YA] Signorino C.S., Ritter J.M., Tau-b or not tau-b: Measuring the similarity of foreign
policy positions, International Studies Quarterly, Y444, ¢¥ 1Yo ¢¢

[Y4] Kemeny J.G., Snell L.J. Preference ranking: an axiomatic approach,
Mathematical Models in the Social Sciences, Y41Y, 4-YY

[v+] Bartholdi J., Tovey C.A., Trick M.A., Voting schemes for which it can be difficult

to tell who won the election, Social Choice and Welfare, Y4A4, 1, Yev_1e

VOV



