AYD-0A o [ WA (ylowo oF 6los b+ 595 / (LBl & lipiions

Sl 0 vied jud (S 5L bwgd Sloxe (54l aclil
Slasad

T oloyd 7 golee ol
ebad.ebadi@ut.ac.ir (LSE) ¢yuid (gobasdl dus yoo coliasdl w5l plicis ;5 .)
abdoli@ut.ac.ir «yl s o il slasdl susiisls Hluiils .Y

YWREVVE b ody )l OYAFNVY weily o s

T 1

B é‘)J‘ Ja_wj.: ‘5>l_>u: ‘5)‘5_..» l_> 6)&A® 3)L3)¢ as LS’LQQS“’))" sdéw‘ A_:L.:é‘ B 509»5 by
o3 5 o3, Sl Seaa S5 ol 5 e 28,8 ool a3l B85 Ay 05,5
JJ._A OM‘;AZJ)\LJ 9 ‘Ssl?:.o 6)‘9M LE)"‘J“‘"‘"" :L.J.C SMOULW C.JL\.: o)lj.o ’).»..«...,..\.: BLE] Sl
330955 S8l Slaeal &3m0 13 09,5 55 Glxe (S)lgm (o) 4 aslllas (nl jo el
39 olSS sla sl g9 3 )b 5l g oas aisly y S>o8 sl Jlail glaasils slad
el oo ools s SuSs b bl lbls )l 5 w¥lasl oloss b LS50 wolss b s 5L & ks
A e oplpln 068 o 00l Sy @ jad il Slbls )l o s slhls 05,5 0 A S50
el 0l S5 ¢ Joe SYLasl g Lol i ay 4z g5 b o5 5 & ,08 cpl ol ol il oy
u‘)_.uo g_A)J.‘B ,é)L’ L)"‘ L: | 00l w)u Jd.a L QL&:)L) u)d.‘i u‘]&.ﬂ ) 6‘)) A_J)Jﬁ é’L‘
by (Gl 6)ls 31l 5l S95m 3 (AU @S 5 (Gt 09,5 e 03 (S 3L 508
GlaSls Jllo a4 azgi b e ¢ S50 &0 Olbla )l ol 4y a8 b ol dalgs a3l
Gk 3l 09t e () liBe sladdle )0 )5 )08 Slre §)lgm Sl iomn 3550
28w u,u.blj R 009'4} ).) 60)9A axllas caxllao U”‘ )o o\.\.w;m).u 6&&9) 9 ‘Q—&Lﬁﬂ
D90 &I Vo NE palgs jo Sl guae (sl )9S Al edidgivadgio ;o oy

F53 5D85 D71 :JEL guvaid

«SzsS slos Jlasl al ¢ Slre (5)lgm ¢ olST slag il « gl LM i guudS grejlg
(Sl ol &l oS5 508

AR A ARTZN SRICI TIPS RCOWPthy


mailto:ebad.ebadi@ut.ac.ir

\ya¥ QL.W.O) F o Lo B+ 290/ 65La.';§| slidizg o

doddo
2 UGl 5 mle dge arass g Slae Ao o Sl 5 moe Slegdge 5 (S0
1) 5 o NF el 4y i il cl 5l el e (6l ggge colazdl
Lol 5 s, SUlSel g glie gy Lapass 5 cdlae Lo 10 56T sl S,
529 Slome §)lom JSin plore b g on 1) (Slme S)lg 5050 g3l
SF 5 S)lph g 09,5 o 3 3 (Slme (g )lg &5 Slare ) JSie oS
09,5 o181 6 ndnlicdgtae b o9d oo Cwnd LY wdss sl oY @lis (el o
o by cobie jo el Glne (5)lgm pogie 9b o0 09,5 ool & Shos g
e oo 7o golaidl Oluol jo  ceges YIS

5 Cdgo cdBs alez 5l S5 slo,Saly Sle (6l O > (6l
S8l Sl slasiges (Glome )l (oges SV Slool ;5 1308 oo g ykae oLl
g dalys plodegi Coo SIS Joae b Sl cnlpli wodos ol liL

Sl O ol ¢ Slore (6 le JSie L alliie ,o cdgs 2l b cilbes o
SO Laid ol g ach walsss slatdl s i o Sles cage Loyl Cdgs s a5 05 o
a5 Sl 0T 1 (55 emizpen o oo gl )| (Lo 5 aly 5 el (535)) gl
Lol oS e g |y g s s (s & lme (6 g IS 5 5k e
IS Ly abilae (gl cdgo 055l dales ol a1y (6 i Ot 095 o cdlso
ol o] dmrg ol &S5 Ll oy (5 bazsl il e i 4 Sl oo Sloee (5lgms
S 0, e U (g bl la il 5 s e ¢ ol las] St ) b ablie gl &S
5S> LSl ool ogdle el 3l S8 5l IS g oS 2B (29,8 9, 355
S 4 o0 oanliin g oyl ey @ 5l CnSl 5l Janse g 5 et Sl
Cdgo CnSl ez ge Lpias g B0 plpl cal gl L Sl Silasl 4y g
Sl o (ogas (LacS 5 L5 0g-d e e a5k w09 o0 (soges AU )
Sl JSio Jo jslite 4y (S g5l 1] ol 03310 0 g 4y L 5o Seldns

1. E.C. Pasour




avy G148 sl 3 aied b (550 5L Lawgi silme (g lgm AcLl

oly aslllas oyl jo 05 dles sgllae J > ol cdgo (S92 Jole cdBo g ilbee
D9 o0 97 gl (GlaSed LSl 4 4zl b ggoge (ol Sl

235 Ly ol el 51 3,8 G5 ) ol e e sy aallan ol 0
30 Coguac Lo, 8 SO cullad jo 0, SeS i boygas bl 5l 18 ol o a8
22 bl sl go 09,5 Ly 0l )T Gallsd g selsd 283y 4 calbge (g0l
Ol a4z L sgy o jleday A3 sl (e (6)lgm o (o9 4 45 09 S
w095 lasl G55 ) n ln 1,8 (nl o a8 5050 o bl Blgi o0 0,500,
2,5 addllas w09 5 slacl bawg Slxe 5)lsm Jos s> &

el ool a6 ) Kan ol o Sl §)lgw owy g 4 axdllas (pl yo
15 oo 6y oy s Loyl 3o 48 (i Slalllas b axlllas ) 53le3 ag
550l 4 )b ol 0 45 el gz ol 5l sl 0 sy 4l San slace sl
on S el (ol 3 panie He b an Sl oad axgi 55k o LGk
S ol (Slome )ls 631l SLEEl 4 09,8 Sk 0 09k 1 &S 98 o
ol el aalllaa ] a5 3 50 Wiad 08 S5k ol bl gloaaly 5 S gm)
dpd oo i s el sl ey (14Kl (gla Joe Aliwg 4 (LS5l 50 (FsSenls
g 03,5 Ll b yo 1) (Slme )l &5 (SS03L )08 (e 4 3 2l Wl
UV [PV SV PP WU E e

S —aite gy g dodde Jol i ;o il oals &l idu il (o adlae oyl
Sl 3l SS9z 80 ety Slasl i pos Gidn 5o 5 &l (Glme ()5 8150
ol lasil 8L, paw (idu jo .l oals aiSlo y wlKen sla g3l o Slbxe
G 50 S (o8 e ) T (Shdate oS oud il Slxesss (bl slaasid
O 9 aSemd 50 LSl ©jad i a5 8L 0 aalllas l 0 sl p)lex
i o el o0l 0] adlllas sl § il iy 4z )n e gl ln e
s SloygiS Al CJB (o oS oad Bl eadle Gy 978 Ol 4 ey
G 5o el 48,5 D50 Ci 0y i S5 pgad 0 VT s o S
sl 00 1, laolgiiy 5 s 505 ol



\ya¥ QL.W.O) F o Lo B+ 290/ 65La.';§| slidizg o

iy, Sl
s o L;LMILT la.a.ﬁ) 5o 0)394.’ G:L’x.n 6)‘9"‘" 6)-")-‘-‘*" uo}aa} L) o-\.mc).‘a.n uL.u)‘
e W}JL’JLEA )‘ (5‘>).: L) ulf..&.u‘? (PR = daxdlao &)"‘ 5o S| oJ).A.mf)LHM.’
ol Al B0 ) 05 w5 5 Aol (gl olad § Wi L] aie; o
Gl Glg oo 45e8a» 1ailosgs Jlsw (ol el JLis a4 Slllas oyl o (yiomen
4 adllae (pl cwyp g, a5 el slateils oS 550 40 (LSTsb slp 1) 5,5
i o an hadd oo pl )0 cadiz e Slelllas el laSis glo s dlwg
Az ) Sal) aalllas ol ol Sl 5 aile, oo 55k o MP 5 Slme 55l
7Y ..\.b‘9:> G’L‘?Lc 6)‘9.“.» alfco lJ 0)9.’5-).3 Be

5 e &)l lee L glaalllae 1o (VAAY) | 0SasS LT 5 Jous o !
ey 3 ol @l 5 (ot JLS 0, Slos (uyp 4 €B550] e )0 o 0 Shoe
So90 e 8l 5o She Jalse (o 4 Ol azzlsy pligel tils (o500l
Sl Jelse (o & 5 5 25,5 3, 5hee sk Sl s S0l Logas 0 (lisel il
a5 a0 S Gl bl glecJld 5 s, lacJbd ( 8l slac s
Lol Gl 515 ) 6T ol (sl adlad 5 e 09,5 5o (sl slace
Sme S)lo 2l b Lo felse (o) 4 (eSS LT 5 Jaad emg il (izpen
Sl da loly g o Slas g5 09,5 53lail 1l Wl )le Julge ol assls 0,5 4o
1§ 09,5 sla S g ol Bl o5 jliwe plulis

Jsbate 4y d(0oem Slome LIS lew) oS ool wlgw sl L (VAF0) T (LS
5L 5 oelamsds Sguw g1y 095 st dgu o1,8 45 35d o ge ol,8l Lasels
Dgl g 09,5 10 (6,0 8 il ez ge 093 (pl AT wies a5 5, S
(et D¢ oo & Sen (63b sl wile ol 8l sasl s 5 aS sl ol p LS e

1. Stroebe, Diehl & Abakoumkin
2. Buchanan




ara Glasels jLs b 5o wwd jud 5950 bwgi  Slro (5,lguw aclisl

3 oases |y el (Gloms (lgms Jos S8l gl e domis a5 sl ] 2 59
ol LS 51 Crmizman 0y oo S laaiy3n 10 o5 Lie (y0y soges YIS ags
Dole an S)ls Sg2rg (e dlaily (Slxe (6)lg 8500N 5 09,5 B3N (e oS WS (oo
ol Slome )ls Jas (sl 09,5 (LSUL 850l 09 5 85l Rl b Koo
il 5l osliinl b g3l 5o il Sen (5551l oy ds (Ve oY) ' olags g 399 SY
aile @y Cews 5l 5 LSS Glagssl Sl esliinl b lagylaszsls bl 4 )k
Loyl i e (6, ologl el |, Joe 0,5 o0 suisS Galis Sljle ol
9 3908 B (5, ap a5 i T a4k 99 e dl e Slagl oy 0 b
sl 53y 5ol 5,
e (6l St e L (slaalllas 5 (VA (6, g (55 o IS
(UL By Sk Calide Doge a4 (Slme (S)lgw Je (o) @ gy Sl
Cdld any agoe LoV o oS Lin Ly (pogad Y B pas i 6,8l 5 6 )bs
o 3 Slome Gls— Jos oy slim B Lo ol b, 5l Gliime (pl Sl
5 S ciS b el 90wy p dn 053 Jaw o Lol pioren a0 S colai]
Ly e oyl dalllao gyl azsls y o Julow 8 e (el (638 a3k s (o pybicaiS'sl
Trbe S abw RISl g pdciSil g h3 E5 Sl 5 4 ax g
A5 0wy Aoyl A aS (Ve o V) 099 SY g yolegi M 1 ¢ piomad sl 00l
SFlml (53,5099 Sl ) (sogac YIS ;5 aylo o (992 LS S p90 0 oS
U iy e a8 S b ol oS alES Slilome gl adle 4 Ced
Hs eloassly 4 vy cozge o & Was; 4z l 4 (654l 5 (5505

Sy e SolS5 (6l yeane LD lsie U glasllan 15 (V434) Lo 5 5,0l

1. Lockwood & Thomas
2. Battaglini, Nunnari & Palfrey
3. Andreoni & Miller



VAP i) oF 5ylasd e 5,90 | (5obatl colipdions —

s 4 Slxe S)lgw £9050 gy & €Tt by oy o 1) Glee (5)lge
Gk 210 Lgy 80398185 gy elel 2 6550k oSl g, L (eSS 5k
SSkee L alasiliinl 5 Cusli e 0 Shee b (plas il il o )o8l 5 (oo,
Wlgi oo gy ol 45 Wipsk ol Syl 5 shee b walys nmds Sy g Fland
o=l e Lol acil cegas slaV5 dio) jo o kit e Slanlin S0 gl o2l
5001 4y az g5 b o g lms o, Shos 5,0, 0,liiias é 5 o (gldomsis 4y anlllas
by Gl )l Joo Belil sy G5,08T 5 shee Sla oy b s 09,8
2 e Gl $F il 4 asaler o315l g5 Cod ptd ey K0 O )Ls
el gl ol joS oSl (203L YL 25 b (plrog S 5 55,5 sleeg S
Solg—s & Ligy 83925 gy 10,8 Gl (S 9550 59 S Qs 1y (ST 5 Sk
oo LVl o oS )Lin v (1 S b alasilial g ol salss o glxe
L Sl g hosd Sy (fpizmed ol dles (S )Lt slags ]l 23S0l
b oo Rl el ctF 3k 255 9 09,5 85Il a8l
o €Sl )lg b 5,800 plgie b glasdllas )3 (Y+))) \st-’ﬁs 5 lslws 58
Logl as (Jome 5 3l wiisloy (sogee YIS 5o e (5 15w 5 5 )K00 (o)
8y LSk oJsl ddo o yo il al> e 93 shils wis ST (2l 5050 (0l (sl
P90 Ao )3 9185 (oo el (Y 09,5 ,0) W)lem 09,5 5 (3L jo 395 S0
Ctgd an | (oo YU 05 1) 055 )0 b 5 Sleidy pBas 28,8
S b elsl o VLS Jlado a 457015 oo el S 9 WS (o0 pelind
P53 anl oS adgi (segee SOV adgi b Lo 09290 sladi o g oudoleiiny
s asly S oo Ll (o285 oad b 63k cal 5o Sk Ape 4 (dgd a5 55
A oadolpiin )l b bl ) 03 dely a5 cul aliiis U 4
4 "FRP-Core lgic L cogpie i a5 b odudsS g lglug g9 .ailu, amlys iSTas
) Loy, S slodel 65501 g awizlo p laog 5 50 (Slne (5)lgm (B L 2925 (o) 2

1. Furusawa & Konishi
2. Free Riding Poof Core




ar Glasels jLs b 5o wwd jud 5950 bwgi  Slro (5,lguw aclisl

@3 53 'PCPNE g, 5l (s F0 0 L g0 ol 05n S () (Slore )lg 12
Sty —eeils olaiBl g Sen 05,5 (nl (655 USh 4y ol Ao pe a5 - (glal> pego
L a8 S8 Glome (5)lg s 4y Core-FRP (sl o5¥ Lyl (30,500,500 L
lpog, S5 L Liog S 50 (o (glg (Jai b 09z 4 L Joo G5k 51 s

Dy G5 S5k 5 952 5e

Sy o8 Glre gyl Juo
delil 5l 6,8 ol gl m conl oas s  Jlasl gloasiis slo,lisle @y ax g L
Sg Slgiinn Jow Jlidle 4 azxg b olo Kol S5 )08 ‘5$L‘>r.n S)la o5 ]
sz cpl yo eolaiwl 5,90 POEAE Ll )l gl qouslopm b Jow s 4 R 3 e
23l se Shle (B FE80 el 4 ey JiSu g

pae @3l izl 0,8 o1 50 a5 05 oo Dbl S 4 e (5l dalllas o] 5o
@l o9 Slre (gl 0 Ohle 408 o Joo 5,5 3L o 1) 5K
5 SeS, s badas bl syl 18 0T 0084 cul (2,5 b lojles aclss )
05,5 b oled ()1 ileB 5 aelgd Joud a4y abge olgs 50 Cugde b og)F Sy ollad o
3egdioe Cgmzme (Glome §)lgw Jos (29 4 09,5 )3 (S pAlicudgtae 09 oo
00l Gy 25 (6,02 (55L yo a5 1) il g (6, en pas sl sl il g, ol
aS conl p¥ assS ol SS el i o S g)lsw sl 5l e Gle oo
Oam o Y3l ol sl el Sl Glase US04y (5 Ken (550 50 baswly LS
Ol S SHad Gy 40 500 B, bl acwl o ol pols ddllae Jow
el SLbLS | o s Ghls Jaw jo oS sl SS65L S5 D,a8 45 0 )5 gl
o2l a4l i w5 o] lbls )l a4 asxg b Jaw 5o LS5l @,08 gl aslsl o
Sl (55900 dslllas ! Jow jo b Sl &1)) gl )l pl 0,8

O3l o b 63l o) Bls )l 4 el 50 (558 S5k b S5 0598 (s sl
Al )0 ;5698 g yidon Ol glils aST oS53l by, ol Gub sl 00l a3

1. Perfectly coalition Proof Nash Equilibrium



\ya¥ QL.W.O) F o Lo B+ 290/ 65La.';§| slidizg o

S S8l g sl iy s o gl (ST 5 el wiad 08 (SSG5L el (LS|
el 5y a8 g s S nl 1) 5 58 oo )3 5l (sl yid, Ll cos g0l
sl ol Gialay (e Ve Ao ulg 4 5 @508 saimoylis aSST 5l i iy e
ey Jgdaa BT 055 455550 008 3525 5 (6,5 S b p (e Cansl (i a3
Dy an B ha 5l ey o5 Sl SeSTL Sy 008 Kos Sjle 4 g o0
Sl ozl oSl (sl 45 (65,8 Mo oS o bl Cel 03] sy 55
WS o it gl 0, Shoe bl 1) 093 i3, 5 WlolST ol Slasanad 31 ()l 03 50
B P ENCUES. NN NN [ X RS TS SR N PPN
2y Bl i ;08 gl 3l landled b b e a5l S e 0 ) (Ko 8 s o0l
Stz 1y 093 Slaveal 5 9S00 Gom 9l 3l poye Sl )l &5 (Glg, SO Skee
Elyess g Algi s 3o s 5100 S L g 4y LSS o ity 5l IS
iy yo3 ol il 393 5 55 0L s (o 5 (o2l )08 5l o 5 558 (oo S
Slie 3,5 5bae 55 g Ao 53 10,528 L3y Ml Ao 5 lsiee |
Ot sloysiS i b olatl g (b 8918 DlbLS )| s 1 S5 el 508
ol ;5 0y e j9-iS l 9-boe (B Gl 5> wied ;08 5 3585 (5925
S rSorte Olssisn inlnls 93 &y F5e (BT Slogaai 5 Koo (sl Mollons
L85 a8 ogied 08 gl satli g Jele |y 00 S Slbls )

OSesbe calllas ol ;Ao y5 0 Joe ol Gl S5 &y 5laST G e Bl
Slbls,l shls Jle» gile an b el ol lbls )l l)ls a5 el o805l s 08
Sl DABL3 | ol (3l po (LSl oo b 0S5k (ol gl g oS Ll 5ol €558
Gk jlas ceul oY g b ed a3 S L1 0 (6,500 (Srogad Dold Ui
D)o plojlw gde sLaypiS (5,55l 05d Finbs; Eadge ey nl 3 oladises
Saose ol 0 4z SIS ol 1505 S )i 50 (600 )9S Cusde sl 1y Sl
i oy S ity (383 5 00,08 SALLS o 0 3055 559 3>
3 leSe |y ded 3l (6500 slpasiges S o 3L 1, Sy )8 S
2l e S L s Sl pano aile Jlallo (slaplosle



ary Glasels jLs b 5o wwd jud 5950 bwgi  Slro (5,lguw aclisl

B el og,S 31 559,890 5 (5S45k 90 b3, g Sos azgi 93 )0 &S5
Sl GleT 4 oo Q?"-’“’ 3,8 S5 g 558 0,8 SO bl olge Sl 5 as 0l oo
il aales 6,58 1 ook e b b el 08 5T Lasd ans 08 08 oS
1 S b ol g (o L 3,8 g0 oo Al 008 5 (635 3 ol B9
bl b anazg Loy S oy GelSS slagsl o gy sladae SeS @ ol oo
o 5o (Hy sy DSl cnl JB& (o) 2 4 Ol o0 63k )3 29790 Al
w0 2 95 0 45 5ok sl adibgs Ojo 4 S5k 9 (e BLS)T e addllae ()l
@ole (S3l p Wl oo 0ied ;08 (SG5L a5 oo les (gim anily S50 sl o
Bl aaleS 1) aed ;08 S5k 6)‘351-;13 S8 s gole 55k 0,8 )""L’
SLLLS | oyl 5 088 abolid ol Dbl b oS5k &0 ,S1ad S5 45 job oles
2,bss 535 GUSu3l 5 55 508 o bl sl by sl of &0 gl ole
DS ool 1) 053 0)ls 500 LSH3L L as Sl el 5l alen S5 a8 B ol
ddlas jo oolaiwl 0y50 glo Jow j0 09,5 LSS50 @08 o Ll 5l (s o)le a
Joce 51 Compas o5 055 ol wsdco bl ;K05 b lagy] olbls | 5l ol
e Oppy sl ol 31 a8 el ol auly bl )| ol el by 09 oo g
1 ULl 5Lt sl el o2800,08 gl dole (blo )| g4, 45 ,late ol 5]
Sibwdo ¢l JLail 8eb laoe (owy 2 golaie (. 23)5 1 50 48,bgs
S oo wold b sln ) Y llyd g sy oo 4 e S5 )08 618,

D8 Gl e Sl (oS e Joe )0 OS5k 0508 e sl
Gyad sl gln a5 jsb les maieild Jow jo gl wlbls )l 4 azg5 b (LSS50
@l ) 0995 oo Guwe 09,5 (Slasl pl b ol Dbl olasd Ay 4y 09,5 0 S5
Bgdee Sl P68 Sk b Sy a8 o ls 6 bl e S5k e
LS il 03,5 5 S o] Sl Slawd 3l ke sl S5l R a5 e
e s d L 1) GUSy5L cVLasl olass eizmas 5 e GLaS S LT S5k 08
els pudlg> 1 S0 5L sl o5y



\var QL.W.O) F 5,los B0 590 | gobadl wliixs o

es,
>

Si :f(di)’é_di

M)

PR E NN NPUENVREUCAIE STRCIRU ISPV IRV - N
530 Oyle 4 sl SYlasl gole o
Vi, jeN,i#]j:S >, )
5500 Oolee 4l ansls [',\,...,N—\] 3 sYlasl sl Wlgs 0 G50 ;2
d; e[ N )
o L 01,3l e a5 Cewl 00l 5,8 ol dalllae Jae o a8 bl 5ls,5 53 Wb
Kmin=1 ool SO aVlas! Blas sloss 05,105 o 50 50080 5 Wl o
SIS 5 e 5 5 le (o3 0 5 bl on, 515 SiSisl 5 o131 o
Ol el by S00S5 L Lb/o" oS i 5 loaaly 5 2558 50 K%, 5
s F oles &g 4y Lol dalllae Jow sl 5550 S YLas] slass Aegazee
I IRV PP

d; e[V...N—] ™)

el o led ST (258 Sl Jae jo 1y Slbls )l g9 oS Ll 5l g Sdgpes sl
5 lais o el ol 0 4 S 5,8 St O ygo 4y as i |y &b
ST 8050 sl dixd) ST ccdls ol o ool atsly S50 @lbls ) slows 4 Lads
Wl ;585 5 LSOk plw 5IdI 45 (S50 58 5 09 walss Sesd ] o3k
P TRV E SS IRC S ARUNLE IRN VT
aaz g b S5 0508 nl 3l g SUSU5L Gl 508 @l e 5l e
Gl azly lide o 1) &pad ol pely 5 o by plys Jowo jo ol ds o
degozme jo LS 3L SYLail il gl 4 js b plas oS zhkae iy Solo
N =) glloi oS5l ST eruldi jl as ol Sigerwl [Ly,...,N -]
b Sl T a3l g ol 3 bl JLatl (J 3 332 9m Ll 20
A o SYL o crwl o i axly ulide j0 aS was ST ass (o .l S




ara Glasels jLs b 5o wwd jud 5950 bwgi  Slro (5,lguw aclisl

@ axg bl Sicay e oty obide jo oy glp .85 wales |13 (G pm 09>
oS oo o O Wolee & ygo a1 S50 40

S = )

g
"Ny
bl pudles> Dygo ol jo

\ Y
S' !_l"'!\ ?
'E{N—\ N - } @

) &y o yieS a5 ol Jlasl SO L Loy (5550 sosmaylias S =V/(N —)
aslol jo .l (1 Saw a8 o is b SSG5L samslis S =) g0l g5k e
ST gl Jute 0ad 08 Sl 508 (f5ee 4 425 b 45 0,5 ualys omaline
A dwly> ol
2 oSk 0 30 ity i Glp (0258 sladse oo 4 o&ST 5l iy
95 a2 g Au (ml slaae )b)0 455 93 4 Ceal o3¥ (il Joo (2l Ao
S5 55 5o LSl den Tal jo a5 oules, S (5,8 o Joe 3,b 50 aSST sy

oely 3 o a5 Cwl oo Ly cg T 5 o8 ol iles S s | (o) Se (6351 il
P e oS oy 1y SLBLI ) ot b 5k Glre 6)lg o351l Al
a8 sran LSk (gl sely s b slesn Sl adis Bacl (28 b e oy
Gliml 15Uy aalllas ol 5 B a8 LT 5l cesls aalys sgg Jow ,0 )5
S s i 021 45 55 ol S5l 39 58 e S bl 5 8
5ol an Lioba g5l il Q! o (LS 3L e 5 cpay s GLSG3L sl JeS
o=l aS crul ol 5 28 b S yp oy 0 s 0 el cSlo  ainlgs 09> K les
Sy slore (o3l laaoly 3l eolaiul b S5 &y08 (pl ol LolS wledl S50
g csloy dalgs 0g5 (o551l bl 4 cwl (6, Kan (3L slranly sasmsylis a5
Pl 4 S (ol 5 e g |y 650 (s3T5l 553 (] St o o

3,5 anlgz pladl Slxe (glgu (531 ]



\ya¥ QL""‘“) F o Lo B+ 290/ ééLAﬁl slidizg Yo

L olon Gl slone slaaaly dbaJoe sl 53 990 (258 (e 5l
8eltl oy s ool e ile ool 51 ool s b 59 e ool ol 1 5 e

-r“-.’.}‘%f:? LS)&""“’ LS}L? 0 ‘5’[7‘-4’ 6)‘9»» 6}3‘)1w‘

PSen (B9, i by (65500 (53b sbraoly ) Jguo

Y )b o5 il

(O3 en (F) e (s5l5m
s, 52 (C) Q-z+2a, Q-z+2a Q-z+a,Q+a
) oS3k @5l
Stre ,ls(F) Q+a, Q-z+a Q. Q

ot sl Q 31 elyy Ko (g3l 5] oolitiasl Camiie (358 (gl Jga 4
2 Q gl o ool (Sllad AigFamn (90 050 )18 b cal JIo 45T (S 0
Sy Z &3lailany glasze 0,8 s o gl o8l 4 1 o5 (o0 Sl 50 19500 o0 e
ol eS8 i e an anel> slacl JS 6lp A e 4 Srbie a5 Jb> j0 1S o
50 Sl 435 o pae |y Slxe (65lam 51wl (5L (pl o0l dales sl 0,8
9 &S )i D0 10 L Q (55b 5 Jeol> Curiin 5l a5 )8 45 1 1S e Sl )0 (55L
S ys o ptp QHA ;50 0,8 28 lts 5 (g5 5l ol i 1 S50 08 (5 S
Sl JS5 (651,85 (6l sl (st YU sloasly (6,5 IS5 5l 457 j5b les
ls peply> Slady
Q+a>Q-z+va>Q>Q-z+a )
g oS o oo YL lyl b a <z < YA ga glp cude polis den sl 4
o Sl lone slasil sl 00 byd (o) bl 30 (Sl lone S

oy R ) Ll

<Q-z+va )

(Q+a)+(Q-z+a)
Y




ary G148 sl 3 aied b (550 5L Lawgi silme (g lgm AcLl

el M‘ﬁ’ YU by )l
z<va )
ComodS cowla <7 <va puilb Z gln ¥V ddolee jo a5 job les
Syl B8p 0529l gZ g8 Cute polie (iils sl ay o oo oo Lid |, YL b i

D91 peple> Sy gloxe IS a4 gaely Ly yle sl a <z <va b o
il (5w (55 SzoS whide po a5 wil 7 lae Wl e (el ) g0
o5 baasaly ol bl ol Si5e (g3l o @) ol &S JLie a5 & g0 a0y el
S ) liie pae L a8 Lie a5 il YU lojlal 4y (6, (53L 5l Jol> Caniin oS
I, 545 o el atile YIS Canss 7 ohae il a3l Cariin ] 8 (6 3G 13
pae L sl cdle ol )0 05, o0 jlediay sogee LYYl 150 Sl o
= e Sl ils 1 ol Cadin jo Wl ged e pl gl 0,8 SO CS sy

23,5 oo ¥ Jsas Sygo 4 olgiee | asly <l ol o asl a8 5T ol 8l

ObSS b (85l doly S g5 jleww §1 @ ygu0 10 (65 K0d (55L vl Y Jour

¥ oSl g F

(C)d)&"-“ (F)@L’“‘ Sl
((:)Ls)l&"'Q Q_Zv Q_Z Q_ZlQ
CSLIG
(F)gs’l-"m 6)‘9“’ Ql Q'Z Ql Q

Ll ogn aales S>o8 Lows @l alily 652U il o8 jliw cpl &S G50 50

alys 5,8 L0 aS el il S8 vl s sl 4 Z jlade cdl> ol o
s Lncas; 1) 5 L ol 5 e 51 aamsn ool g3t 59 45 55 e a5
selys ool dnse (S5O g 40,8 393 6l el 52l s (LSl ggexe
Gyl Gyl 50 Sl cpl jo 0l dalss o)l 08 Slawlxe jo 45 (5 9k 4y scuils
o5 5 9 aalys e sl 33 053t sl b gl 3k sl o F sl



\ya¥ QL.W.O) F o Lo B+ 290/ 65La.';§| slidizg o

s (8 s sl (3 5 cal o bl anlys 15 (FIF) (gl o 2
Dl oo s 4 o1 5HEF) Jobes a8 el Jaw Lle o551 5l

slane 53l sladaly olul  0b salss w1) iy ol o 45 Sliges sla oo
e ol 8 e 85 o 31 g s Sl s ol 43,5 JS5 sy
£ ) S oo mrbe (65 58 SRS L S5k g0 blE glavely lsie 4wl
s sl i3 L 5 eyl 31 solistl b (02 salss 155 0a ¥ Jgiz 90 o
21 el Lo 5o (Slxe 5 lgw 31wl Aol pw) 2 4 g,

Q @Z-Q s g w5 o0 S 50 ) Jgo ladely L » 1) slaiged Jow
(s slons (S cll> 5l sl,) TR P.S sla el )b Lo 1, 2:Q @vZ-Q
IS8 daasly ol G 5l G Sl SKP<R<T a5 (g55b 4 0 o0 (5,135
Joe Ogzmen o)Ll ISl Joe )Ll sl oS (o0 e 5 1) Joe g LSl
Sl pely S B e 5 5y 2 |y o] sladSt e b S sl a5,
10 ol lmaSts il b canslie disonels 5 ol IS5 oy Lo il Juke)
(3G cowlin laiges U ool aid 5 las

b i s St bymu b amy (VAQA) 5581 sl g ly o (V2 V) g
ot ile dalllas () Joe (5L sle dagyl Slool & azgs b axisls y (glaSid
o le ool SeaS A el sadoole las ) S o as el Ve 0 Ve ope
) Mt i olgiose b () 51 aTose grs & ¥ U (g s VLl
ol an asalsl o aS el Joe yo oS5 dalg, sasas ylis e lo opl 0,5 m)
9 peoly S A d JSb o) 4 0B (LSl i ple SeS @ i3l enlg
s le [l an azg L 1) LS5l (o551l 5 o5k (oles <l ¥ Sl ]l
HLSG5L oloas o] 50 a5 seo o plis Sy 3,08 Sle (6lgw Sl 40 g 495
S5k as il o1 3T 590 58 o5k saamsylias JSKo cpl (Ye=N) el Yo pl,
i sl iy s S 5L ol & K0S b bl 0,98 35 g

1. Webb
2. Watts & Strogatz




ara Glasels jLs b 5o wwd jud 5950 bwgi  Slro (5,lguw aclisl

e ©)90 4 095 lSlunes 5 Las LS5l (g el VTl (6138 550
5,38 oo 5B ol 2 b windy e 3

blis g Slome (6)lgm 351yl Ly LS50 samoplas (S bl ¥ S0 o
5 &S Guyle jlas job plen ol (o) San (551l b GLSG5L e b
Camd 519 GUSGHL 4 Comnd S350 D505 ) 5S051 09 o0 onaline ¥ JSS (aizmen
petls> mdgs anllhae (nl (6 pSazs ln 1) anaiws cnl aslsl )9) Coul 095 &,
ol U Sl bl 5o g oVl coad ANG =S, 5 A = dy a5 LT 51 (ol
Sl 5l el oal eols las Sy pp LS le o Sle jo o2 Sy )08
QS..)L: VN =Sg &,u8 9V =0s LSo3b plw L bLs,IY milo b8 oS5k o)
4o 7 OLSL ple el o 5o S50 bLS,IF 2llo LIPS0k g pgo (58
Ok &gl o3l il ol aaslys (ganaiilo &0 (Galprndl Szl 955 (e
o Sl e s3ll s s LSk das a5 Cunl S0 ao (Ko
o 5o Lag T (LalsS assg; § GLSo5k bl gy 0 e Jte i le Cg2 )l (s
SSBITS

0asld (ol Gb el aluon o e 5ol 80sl gzl cnl 5o (5L BaslS
SFl Sl S S (5168 dely 355 jglme Gl 51 (2SG5L ST
3l 518 ol (Klor g Sjglome 10 9 00,5 S ) woly (o fin a5 glasluon
2l 5l 5l 5 ailgs e iS5k cosels (ol Jlae 5l sl anlys
Jome Jsbo o 1y 095 a3l Wl oo g5k Fy5 008 5 0l 08,50 (LS5l
Sy D,08 48 Lasl sl aglaen o g 51 ouday el 3l oolazwl b oo b mus
30 ST OLSask plw o w1 oo wenl Glgl3 GGoLaes 5 SLS I 61l
Ot 3l 51 USG5l gm0 1) 31l 0l g (6 IS ale cazes
oS oo A lion



VAP i) oF 5ylasd e 5,90 | (5obatl colipdions —

G1aSemds Jowo (5 bl (g yilo ) S

a0 Lol albls)loloas 5l les oo 1y LS5k e cglas a5 il
L 653 0S5 it SLBLS| (sl o (Sl cln, oo 10,8 g s
Sy D,08 oyl aSST cde w09 walgs Sglate LSG5L plo b el (S5 & )08
dolo wpYL L alawen )5 &y08 ol cnl aSlils jo @lbls )l o yies lylo
Ot b OS5k &S e Lo Gl ol il 0y anlss 095 (oleas plo sl
HSlogsanlys 053 Glues (glp aluws (i Ll jo (g bl 05,5 )0 auly
A ST o 4 il ails 093 B Laced o j0 1) dul o piien S5 & ja8
D05 el )58y 4t 5 6ol sl b Wlgige 00 (5 Solnen
a g5 ol a8 50 0y o 4S8 53 g ol 4SS S5k p FeaalS S
L5 oS Jsb 5o 5l 1l o 5 Son 28 6051 Lol e o o5
o 1 yge (=l 50 g welsS dlued (n e 5l 0l Basl 5l (g9, e o
Sl aslgs cass Iy 093 (6,105 51 S5 O 508 dluen 5l 0 SSadas
a5 0,5 ple Sl Y et S le 0 4380 alie (S S0y, sl bl o
Crim sl 55030 T L das e LiSG3l ple Jae 50 5S03b o lSoles I pslate




af) Glasels jLs b 5o wwd jud 5950 bwgi  Slro (5,lguw aclisl

S e il S Jue 55 )35 15T 5 (6 il glad 4 ol jglate
Sl Sl 9550 (5S03b b s bl | aS 09y wialss  SUSu 5L 5l aws of lads 5450
shogy J=lod 4 ol dalllas laiges Jao sl 0adiplo ulpd 4 a2 b 1
3395290 LSk ded & 05 (o0 (2SS 05 malsS el (Slaiged o
Slims S5l BT aealss oo a Ll 5l aS (oo JLis |, 5,500 53Tl 055
Ol 50 Soim @B as ) (S5l b (oiS (w09,5 j0 1, S Dja8 (Sl
L ol aalss ks oo 6w 41 (650 511, 055 (5 tasl sl (gligas Juke
el 3500 15 asly on ey ol a5 Ll 51O (5S050) S5 D pad (Tl s
s Oelon (ol izl )3 (Sos wely (0 3VL a5 3L sl dlye 0 AT il
) 09> plimal o ddopo j0 Ve g VA 5 VA5V 917 500 5 F 5 ¥ LSk

Slo wales i (S g5l Il g N 5050 ailes

03,5 ol ) (Slxe (55lgm S F Tyl S 85lods Sy 30 jad a5 ol 5L (2l JSB Y S5
N=20, r=1, S.max= 8/19 .cc.!



\ya¥ QL.W.O) F o Lo B+ 290/ 65La.';§| slidizg pp

el azgr CA V2 S50 Gl 3L e Al e (o (5l il bl Lol o
L Slome Gils Jos 5 000 J18 ol (Slaon o) (Se5k oS Jl> 0 V7 S5k
Q-Z+a) + A(Q -Z -I—Ya) 3lacl 4y gawly g 0310 o0 (5,500 4 a3 ,S oy
OR+ S &3lasil 4y aely ol condoay o5 IS slo el )by 5l eolainl L .o,S dales oS
Sl 2 ells 3k 53 1) (s daly (i ) O3l 4 Ll Sl og walys
235U sl 4l of 5lmal b bk gl il ,S1)ls 8 o Siluan ,0 oS
Sl by ms enii ) Sl sl b il 1, 95 (s3]l oS 5y sl
g walss D90 pd Sl ) S5k (Sobaes 0 (S05L (n 658 &S (VP
VF ook awly =A(Q +a)=AT >S+0R =(Q-Z +a)+5(Q -Z +va)=) S5k sl

e i 51 Al 802l 3b V7 S5k s ) 4 45 39 co anlic
S i 308 ASSl 5l ey (gim Ao 50 038 salss 1) Gl (5 lgm ]
Sl 63k a3 A5 45 VP Sl RIS 95 ffolos 1 () 05
2 aS Y Sl - SIS L L Ol gy 00ls i Glme (5)lg a1y 05>
sleepl il b gl g0 il cde 4 SRl 4 goely (6,5 Il
sl 03T Cmsdany (VY S5 )en 5l b OF 0S450) (Slro (sl
Sheedysl csan 093 Biluss S5k 5l 6708 daly o8 Y (S45k 05800 g
20,9 Syl (55b o 590 10 (Slme (Sl 4 g WS B VP S5 5L o]
o ol el 03,8 SBl ) (Slre (6)lgm Jos a5 N F S05L 63k poo Al e
el VY S50 et el 5l G a8 cils walgs al> e ol 50 YR+ YT 5
(S+R<BPH3T) s aalss V¥ 53k (63l paks cgm el

5 T obSasl 5o )l 5 Slre 6)lom 31l 90 B w53k gom Al e o
Sols GalS A (o) LSea 31l sl g 65k Aalol sl g el e s 9
oS Az w53k 50 pgd Dya8 Aste 4 F S05k wely 4 b o 51 ey ol zlo
oS S0 i ¥V LSl o ) el il blas b




afyY Glasels jLs b 5o wwd jud 5950 bwgi  Slro (5,lguw aclisl

G518 sl as clils aales S+PR 55lasl 4 (gawly bl 1Y il b #8650
O3ed Sl Fl L OF gAYV 58 5V 50 5 ¥ (LSu3L) anlsen (28 LS 50
Sl 5 5L pace HW L (S0 S5 s (ol 993 s
olor 0 a5 NF 050 aely ST 0,5 o JSKO el ol (V2 S55L) Sbe
Wb it £ Sl aely ol ol L Sglaie gl wl g ojls 187 G50
39> (6,50 o5l il (ygo pl il jo 0ld dales s 1) 095 ol sl £ SG5L
310l salgs aalol 1, 6, Kaa g5l mwl £ S5 (ol pls 5,5 dales Laas |,
V8 o Ssk asly =
#(Q-Z +va)+(Q-Z +a)=sR+S >YT +*P =v(Q +a)+YQ =% Sjb sl
Q+va > vz
SO YL bl b ol Fa <Q wb ams jo Ya>Z>a a5 gols olis a5 bl
RISCER TR WIS | R YAK SYLINPY SOI UL SrLIVW) [ PR ER Wl P SESPIR PL Rd | E
ol Ya 5l 58,50 Q Sl (28 (il by wasl 5 o 8 ez S lhe Caiie
0,5 eeply S odaline N F 57 S50 g0 sloasly sy p b og dales oS08 0,
Gl o ol i VF SO 1 E Sosk wely Fa <Q anli;m
Sie OLSL o Lol il Ll (o) 2 Jos (o2 5 4l 50 00l 50
2 VL ey wale s A SG5L ye ol cpl swy 4 Cnss e lo o0
Llon 90 asly 1 aS canl 00,91 Cawsan | SHTR yl5e a0 ol (5,5 o>
Sl ccul oS JS+FR aely L F S050 o YP+YT welo L VP G5 sy —095
Iy 055 6, o5l 4 805wl i V8 8050 518 050 awly aS bl
solmad o a5 ilig 0 HLSG5L AS 3 VF gAY oV LSS50 0 S walgs Laas
AR o dalol 355 (6, Sen (] il Lads 4y (sl Jow pgo Dja8 a5 F SO0 L
A 5Nl il S pad aSil pf e b walss g5l Al oo



\var QL.W.O) F 5,los B0 590 | gobadl wliixs ppe

as |y Jome (belSS glaasy) el aseine 53 Y IS las b lea (LG o
03 § WS (o Sy S S)lgw Fl 51 eSSk 08 ol e 4 SLSL S
09,5 3131 51 o a5 Lol 5l ol anlss Gms el Sar (g3l (g0 45«3t
IS gt g alen 5 JLdo 1y (6,8 (g3l g wilasly (g5l po oS Lie 4y
S5 LTyl 53 6yt 7500 a8 Ll 5l 5 adlon, 7 Jlis | Glove 5l
S 5] o A5 ool Kt sl oy Son | K (53l Aol g5 s € 5 oo
5 St 4 sl 4Ll 1) oY S Lie YIS adgs 5 ailsty (53l B s (S
o=l plgs il 0g, 8 ol 8l 5 e JBlas &S jlie a4y dnly 09,5 (slay g pglas S
W28l wnlys aslol (29,5 SYI adsi L) (6,800 055

orlical Joe 108 55650 ezmen (SUSG3L g9 Joe (pl )0 az g j55 0 &S
5 oy 5Sm sl sl i b slcos i 1 Ly a3k
losliiwl by g pdqeaidie (ol o Se3Le 2l 45 ()90 50 S5k 5 el
Bl 5l (Slome )lgw (S0 o0 1l QLU ) g slassly
45 9 oo omlive (LS3L B8, g oMl e (2,8 il )3 (inlply g0 59
S5 Oyls an el LIS slagsl oles 13 35790 Slap A Sl 08>
Sl 00l 00,185 guled 4 Jow ol o sloya JelSS slasil jo og oMae 8

Sloaely 2 ogdle ¢ JolSS Wy, a5 28l 0 (g5 oo b el 5l aS b (loa
Sl (o5l e Lagslial Al e Gea 6500 Jolse 4 esil )0 3929
S 503 Jalse plo 9 61551 g 60 3l bl (S5 508 o3l i slaSid
Aol e Dglaie glases 4 oboaws ;0 Wlg o )lge ol 51 S jo pss o )lo

10 ol gloaSits gla o 51 oaliie (gl Jole o e bl 5 YL
g an hadd 1) Jow LS5 @yad 1y 5 ccwl dslllas pl jo oolaiwl 050 slo Jow
Joe 2l I 4 sy sl by sl g 5l oS o0 ol o] bl |
Ol dm dz g b oS5 0508 Slme (515w ld Y= ol 4 g S (o0 ool

LSS pudles gl 08




) Glasels jLs b 5o wwd jud 5950 bwgi  Slro (5,lguw aclisl

SE{N\ '-N_Y \} Sygme dy GLSk @508 85k i ol & y5b len
— —)

9o 4 (Joe S &p0d) asdllae nl Joo 065k (r 698 08 (e STl

oS o a3 09,5 Ay Comd Sy Sy ) T el 1 Aol

S, z%,si >S;;Vi,jeN

o]

) Jome S5 )08 b VY 1 268 Joe 68050 (25598 508 Gliee ST Ll
Iy eleadole el pl j0 0,5 eudlys (o i USG50 4 Coed Sy a8 6L L

s, <%,si >S;;Vi,jeN

%

Losl 5l VIV ol 555 )08 (saied ;08 JBlas ST (598 (soippns ol

S 8 Tl alaas (n e 5l ol Basl a4z gi L og,S S8l 5l pad oS
Sl =055 G ) Sl Glsw e S5 D)8 45 (50 50 0SB,
S sy B Jila 5 e i 515 bl <ol Wlgign ikt (5 M

QR

09,5 3315l (oo Plam Sl ol o M5 o8 walss (5l 6 3k il
Sy D8 OYlasl slass a5 S50 0 (e les ST oo 1) Slre (5)lgm Jose
S5 0005 o w0 S D8 (lme (5 lse Jos il (N =) /Yyl
IRWARVAPES

5 el Sy Spu BT S5k S145 08 Gl Ojs e |y S ol Gl o0
G|y e s ot | 0SS 45 i o ST a2l S22 o8 o

ol o il si<% 1S 5o o Lol aalys [Sitie o 6, Kan (53 03,5



\var QL.W.O) F 5,los B0 590 | gobadl wliixs o

2 Legil il A dgl o o5 09,5 (slasids Jlslo 4y 05,5 10 (5 Sen dabsl & j50
S Esds0 5850 (g Ogr SlgS dlnly (6 1051 5 (033l slaglads g 09,5
SS90 e 4z g b g Sy 008 Slre §)lgw ogas j0 2la e
S s oS bl 0 5y, 4 sl VLA g ey gl oS

el 059551 JolS 508 5l g aies 08 Sl a5 el (S5 5L Basaslis ) = S;
o=l e acsls wales bLG I 65b 10 99290 (Dlale 5 LSS5l dan b a5 Liso oy
ol 350 LSG5L dea LT 050 Lol susms ylis 095 a5 el N-1 = d; >
Sl el ol o il JlS @had 6l Sy @j08 Jow 1 5650 bl o
o (A58 ) 5 Slre )l 1l (S8 Cage S Oy Sl
o=l 50 S5 0508 (05,50l ply al aalgs o5b 5l g0 S clldST L Lais
O N P BTN s | PR |

3 el S 008 Slre 6)lgm D90 40 Sez e > g0 Buias LA T IS
555 55 sl b anlys ke 033 493 8 S e (B s 5 4 85 Sl ot
St s Bl g Cenl Slore (5)lg 31l b LSk saimoyLis ol Ll a5
e 515 (551l b S LS

Jol5 S5 @508 0929 Sl 10 b 31yl Ayl @395 (ol Cmidy ol y oo S Y SIS
b )0 SY e 51 g 099 599 30 (G3b (S Curdy G Cooms JSU 45 Jl> 50 B0 o0 LS |y
B30 L |y Jolf 55 )8 (Sloxe (5l




afy Glasels jLs b 5o wwd jud 5950 bwgi  Slro (5,lguw aclisl

e )l gy @ (JolS D58 L S5 0508 Glre (glom gy 5l e
SIS IR COVIPOV-Y INE=IPR W] PR V) G U BUZSNWE: I SVONPL Sl | SRR S PRI
Sy Dyad 5l g oo an HLSGSL 5l e JBlas (5L poo y90 0 (>
JS‘J._‘> Lg)l_iob 05)_34 6L°-’ 6‘)—’ )j‘jA_A_ASL;O JL..»O ‘) G:L’x.n 6)‘9.“: 6,}‘#‘
8wl plgs (5 ) Kan 09,5 Cl> cpl Ho il jLa o8 5 e oS L

OB VY Gl an (5,08 ible Sl o ) $ )5 &yad S (g)le TS
o=l aazg LS 50 008 Sbw ghlaw F JSUS jo Jow LSl a9 L oo 0
O 818 g Joae and —5u ) ST e (55b 5l oye0 Wiz CldS 5l ey LSl
Gl dlol i cdls ol o epl bl ol wales Jaw 0 S (5l 5l
@ 6,%e2 63 polas sl Al (28 L g Wl S Al jo S5 508 dlaul
o= o) b loren (5L Jaw J3 s LSS50 51 ges S8l oS Lk
2 Slome §)lge 5l (Slaigad cuy A 051 09,5 Ay L I3 008 Sl 0 S
s el USG5 A Caed F 5 @08 Sl

L) e

63k Bl Al (o 3k Ay Sl (Gl

Si=¥2 ¢ di= [Y/O0-N)l i1 =) cdlo 30 S y3 @ yu8 Slxo g,lgm P S



\ya¥ QL.W.O) F o Lo B+ 290/ 65La.';§| slidizg o

aS Jls j0) ail I 008 LSl ple 4 cod hadd (SG5k A el o
Lol sl 38 31 o3l ol fomes e o Wlst sl (5Sae 5305 ol (VY >
DMy SS b By Stz g 09,8 )0 (5 See dalol Sl a5 0985 gl 3
g delys atinly Joo )LSle szen oo ;o 5,500 Jelse 4 Joe

SHAl (LSl d Comd) )5 D508 aSil 0929 b w0 L5 0 IS
EN0=S; 58 = di) Cal VY] aSiT s 4y el 03,5 bl |, s (5,lgus
g ol F=dj Glls a5 J ozmen (S50 092y 9 JSE Hle e 4 ole A
OS2 yiST g oads g Sslr Bl ul delal jliony 550 1) S (533100
2,5 winles bl ) (6,8 (55l il cailo yaiciin 05,5 aS

3 508 gilo 5 lgms 293 b (6)\Kak elol D S

bli 5 Sloe 6)lgw @51yl L (LS50 sasasplad (S blai 6 S o

5 S il et atzmen ul (5 S0m (35l b S5k Baams i i

Sy U ol aie ;a8 S5l el SO 58050 10 olhen e ol o (6 08,50

Sz bl (65 0508 (rego a5 g S5k 5 BLI S L d 0S5k ek S
X 5o (55b Aot s jo bLS |

VIV o a8 ol oiisls a0 Jads ccwl ouls ool lis oS jgb lea

@L’?u 6)‘9—“’ Lg).s‘).u.u‘ acls )‘ as 6“’}’.9 Lg)L';:}L..; ,E.a‘)...o o «5)}3 Q)..\é LS‘):’




af4 Glasels jLs b 5o wwd jud 5950 bwgi  Slro (5,lguw aclisl

il el el e dl oy gye O jolse b Jow ;o (o) Ken dalol 4y lg5 oo 05l (6,15 gl
Sl 1) Blos Lyl & asS oo (6,0 Jow jo a5 (g0l )8l slaws a5 el (5,8 (5l

\ . . z.
'Si Z; ALY w&b‘)s 6)&0@ Lg)l.: u.,.,.abc\.i.’

o, axdlao
A oS ) D508 Slome )lgw ln endizshae Joe 8)Lys 60,8 Jbe ol Gl
Ol ol ay (leb adg mhaes (28l 8050 Syl gae sle )9S SI)T (o
ol 3 eadzshas Jae & Sl (6908 4S5 (nl 4 g LSl eenlyS S Ceed
53 oadbative baly) Sl Sosl gae layeiS ulg; el p (£53 (Joe i3
LS lin ol sl o0 o0ls Gl S o 45 «Sysl guise (sla, 98
Lol e (6l )5iS b 5 (g3laidl slaosslye g Lails, 5l aslllae (pl B ases s
6Ley5S ST Bl ool 32 Sygl (oMl o a8 el oals a8 5 )L )0 ¢ ppizean
s ool S 0,5 Gl S onl Bl oo (IS ok 409 o0 AT (ool cgue
S S Pl Sk al oS oo plo (Al By Ssln 528 Jie o8
bl lie ISl Wil o gl e slo)5iS s 4o oabiliul gl

Ll 2alS 5 LS el s cos adys il dl ecle a1 F (Vs o
45 sk )5 LT als Wy cdi cuad i gl ez 5 (bl gl )eiS
Voo S0y (B 4 VoY 05 5l (B8 ety ja 50 Yo V10 390 )3 (eod
ol )0 i Cead st el e 4 il zalS Yo F alg 0 aSdy e 40 Yo
5 A5 sl (golatdl Ll 5 S Syl e (sl g8 I 5y cobsS e
ssie 4y Sygl b wdyi o talS Jliulss gy atly S 4y sl LT oladl
Jokiie 4 sl )0 45 sl i sles Tl (] ol i ks a3
e slb o S A5 s e g Syl i e ST ALEAS 4 s Caed i3
sl po el cd il 5 wdgi lade el lislss aseie )b 4y ISyl
g Sl



VAP i) oF 5ylasd e 5,90 | (5obatl colipdions —

2 i ol s (2B () jslaie 4 (ool pae gloy0lS VN plus o
ol S glandr a2 5 Glnl D9z (@)t Sl o 4 e3Mee BanT L
ool Syl pae lay9iS sl S oyl o falS pslaie 4wl (nl o Ll
Ly 605 (i ys 558 s ¢ Lol IS L5 4y cggige ol Lol e s 35!
4 4S5 (3ga Gl ye S g el 0ol Gl Caed Sl 5 oy mhaw alS
258 Cdlre cle il jpam Wl Gl )0 (g0gr (i ye 55iS ) (Sanled
i gl palS g lwye (S8 Ik mee Lad> 0 1) Ced RIBIL Gl e
e Qliye S0 Sjle a0 Gl Saeady jo 5l e jelaie 4 1S ,01 el
ol 0an] j0 I8LIS 5 IS ol s doje palS g 093 o l5L Laas JLss

ol 5o ) Sl gmae slayaS I ISt (GlaSid Jow wcasdly cnl olul
s gl 50,5 Jlis plen | (5,5en (635l Lol )0 oS g (o) SR
P )3 48 Csl (lasisS a3l tl (nl i 25 (o0 S0 )0 Sogl gt glaygnS
Ol peate a1y 095wy i Sl e 6la )9S b e oty
el Soysl GOl 50 a8 Cel T 5 (28 R (s 3l il e 2alS e
Sl enlple 055 n 3551 e (slo g8 (S bgdle 4 i) o ST (6T, L oo
wyd |2l oui] Jlo (slp ady chiien 20lS 5T, 2 5 ol Cenly 50 4 o]
olan wssls e coste s, 25k cpl & Wb gac 525 033les 5l 528 cdn Jilus
o= 50 (6 S pro—ai pllas go5 cpnl llo b gl g0 0ols Lis aslol jo aS ol
LS o e (o ol 4 B9 wiindlyi ool s g Gl (sla,58S Syl
Dgd Syl oy ad

Sysl gmae (6laygiS (50 3900 et 4 solazl )15 S Syl a5 Ll
bis jglate 4 a8 Cowl D0 nay (6500 (ol 0 pdy o0 D0 alSes 550
DS el O] s 00 el O g s 5 Sl g (gl el il Cueld




a0 G148 sl 3 aied b (550 5L Lawgi silme (g lgm AcLl

Lo Jles an Lid b WS S 09w 1L 5o Caed SalS Gl g v a5,
y Jome o=l slassly Jouar losoo comll cnl 2 a8l JBL jo 055 6k e
28,5 ks s G less 53k Jou Gezen

5 pmlad § ol 0 S plp ]y Jow o 6)‘5)-:51’" 9 6)-"-")-*-’1-’ Eld (i
slagidn ;o a5 (s3lil Gt b ales 5ol sacld 5l 55 55k sacl (ogas
2355 eplgs ooliial (o S ola |, o 3

samo il Sl ol ol VY 50 VY grpe e il Joe gl le w5l
St L ol o e ol 5148 Sl Syl Jao (5 5L S VL
PSS )3 sadoslogialed (e ple jliamo oo (LA 1) Sl () 7 JS2 08 o)
3,8 e 3 ¥ 55 Oj90 0 1) SGol e slo el ASLD 2l )8 Gl

RA ECUAD NIGERI VENEZUE LIBY satDl UA  QATA KUWAI ALGERI ANGOL IRA
N ORr A LA A e E R T A A Q
IRAN 1 1 0 1 0 0 0 0 1 0 0 1
ECUADOR | 1 1 0 0 0 0 0 0 0 0 0 0
NIGERIA | 0 0 1 0 0 0 0 0 0 0 1 0
VENEZUE |y 0 0 1 0 0 0 0 0 0 0 0
LBYA | 0 0 0 0 1 0 0 1 0 0 0 0
ASQL\’;L 0 0 0 0 0 1 1 1 1 1 0 1
UAE 0 0 0 0 0 1 1 1 1 0 0 0
QATAR | 0 0 0 0 1 1 1 1 0 0 0 0
KUWAIT | 1 0 0 0 0 1 1 0 1 0 0 0
ALGERIA | 0 0 0 0 0 1 0 0 0 1 0 0
ANGOLA | 0 0 1 0 0 0 0 0 0 0 1 0
IRAQ 1 0 0 0 0 1 0 0 0 0 0 1

Su gl el Jow g Hlisle w5l . IS




\ya¥ QL.W.O) F o Lo B+ 290/ 65La.';§| slidizg e

Sogl gmac sloyeiS s5lail 4 N=12 Jow (pl )0 09l oo cnnlin a5 job len
oo Sy oy bl iy (Al 988 (ul g wales Jae () )5 08
‘5))'—3 CJ)-\—.‘S (EOg*— QL‘—""‘-’)-C ]l (5/11= SSaudi Arabia 9 5= dSaudi Arabia) i
Ol ye 5985 gz ml jlogd e ALl 09,5 4 o &5 5 OUSH5L 4 Zed
Slsl il wilgi i o ()l 5 (5,500 e 55yl Sl L By 350
J"SLSA ).:w ‘) 05; L Lg)li.o.b aals 47-;‘ 509..:: oa)f o Lg)li,m

SHlil 3l S9rm 65w Sl Syl gae 945 035190 (sl 53k 9,8 )9
e ceul ces ced s ol g i gl les a5 ) SOl e
aS Lol 5loes o s ) 055 (551 il Sogl yo 0dgs hiu galS g F ol
GSwn sly5t gae slaye i Lg izl 5 e j5iS 50 b (ggmn liws e
el Al o BLS ) o iy slls el bLs T o 0, mds e slojaiS
255510 (59 05 lmye 5l (53l ) (55 m by
pae bl ) 055 olmwl wijle )18 (Gl e (Slaad) puiins bl )l o
N PN [P L PN S| YT T ST WA S L IWON-SPPIPY ES U R H I VO g3 L OV
aS wsyb ads o ol 0 S Len a5 i ia b ygiS ol add |5 0,5 axgl
393 &3l il o] Gluon slo 505 LT Sl p) 2 6l L] Bolaos slay508
] 4.‘>9.| )9.‘.>)~) QDO (0 )a.aJJ |)

Sl 89y A im0 0 0 lo bls | 8 jouS L das ) ,5aS aS Ll )
3,5 ale> (9 5m ()5 pac L) (Slxe 6)lgw 1l Gloa 5l ks g3l




Y Glasels jLs b 5o wwd jud 5950 bwgi  Slro (5,lguw aclisl

Ole @2 a8 )525 waly S o0 i (5, Sap pae @y [ 095 (5l o] H508
g dalez 3P

sy 6 ol (s 5 ool e 5 s 555 3 islues Gl 195
099551 5 ayoms «ZasS (Glhe GloysiS b bLI I ez il b lpl oS oo Lo )
Jgl il o 50 (4/11= S ran 54 = A jran) 09— 0 a3l S opl )0 pgo a8
5o el Ly e g (2l e & 4R waly sDls ol 525 (55t
L alned 5 cyils e 4 2RH2S sy slo 53k pgo &> jo o 5 o9 dalss
=y Ao dalol )0 0g waler (6 ) Ken pas Canliw L asluan 90 5 (5,50 Cenliws
Sib 2l neal b oSlop pualss olnl Jlie ;0 CosS g 3l )9aS 90 slavaly
D9 pre pgm Al o

I s pliye (Solwon )0 3l ;5i8 a5 Ll 5l il pgd >y )0
5 Ol dlucen g0 (il b Gl .l 00,8 Gl 1) (6, Ken pae o5l il aid 5
= dirg) 3)5lic Cewdt PHT i 0 ol (530 p3o Ay 50 (s35mm (i o
el yiaS (63 pgo &> pe 15 ol aaly Llis ;5 el ! (2/11= S pag 52

Q‘ﬁ‘ )5~5 ..\.AL..': YR +YS > P+T = d‘).c)ﬁ_u.f ._\_AL._,

Iy 0yl Sl wlsi i 3l 558 45 sl )T Bomo,Lis YU (g5lcsls
A sl (6,8 pas 4 (6,5

—alos aw gy o )ls 18 Gl (Silaws j0 a5 ilusS j5iS Ko b
525 S5k pgd > e )3 09 walyS - e sasie Sl 5 (GO9xw Gl e Ol 2l
Ol Slatanlow 5l (65, w4 (5 )LSwen pae @) 555 Sl ZusS
)5 8 S Kolnad 1o 45 (o)l 55t Laid g sl 00l i (gO9nm
S5 Stz pe -BILL= Samait 53 = Acwait) 935 o0 Lo |y 6 Ko g3l
J2l ()2 4o S 091 o0 sty (55b pgo A po 30 2PHT (e 40 sl
1310y mealys 65k pos A pe )3 ZugS g (lnl H9iS 90 slavsly

ol )5S asly=YR +¥8 > YP 4T = cysS ,0iS wal,



\var QL.W.O) F 5,los B0 590 | gobadl wliixs ye

Sy Ol Gl wSlgs ol CugS 9iS 4T 990 g0 aseive 55 Y (g5l
QRS oS (6, Ken pac 4 ) Ken

Sy gl gl oo ygiaS (glasinds Jovo Y JSs

5 ols wplsss 1 ss (6,0 I 393 Gl (lnl HeiS il SSAT 5k les

Sib 2l ngal ¥ USS a3 o0 aolol (3l pgws Al o o 1 995 sl (lizeen
> o 0 a5 Ll 51l (65b pom Al 0 y0 550 29 pgad ol ams oo lis |,
Jss 1) 6,8 pae 5l iul j545 035150 ggazme 5l H9i5 cin 3k (nl 2l
28l aless dslol o5b 4o (6 ) Ker (o5 il (o guiS Slaws caal 5l i) Kles S
5° Mg i palS pae (55b opl i il oes asll (6 Sen (531t S Ll |

o yle &l T=4, R=3, P=2, S=1 S 4y g polas lessn YU slogglusl oz ul aein gl )
Oeo— 1y Vb (s ggluols a5 (5 polae (yidils &jgo j0 4 ol ¥ aSS ] 53 .28 )8 s o laawly
2,5 walgr Jlis |y (6,86 Caslws ol ! jgiS ausS




104 G148 sl 3 aied b (550 5L Lawgi silme (g lgm AcLl

Gl 0slgs sod 0,10 0939 s 5L 0 adg dlile aS Ll 5l el (! il S
S Jae ol sl latl o o857 (09,8 b g 25w (nl 5o eddipen 5 laSed Jae b

r°-°—"-’ solw s Jdow (gl ..\3‘93‘50 Joe oplas s oo lid gl (o8 S s
Wdgi e ymalS pae p die TVF e 0 (Sl (sloyaiS Al jo caidS

ol g (5 5 4t
aom ol (e o aslllae ol ) eaiizshae sl Sl g oo (g 5l
Sl SF il ALl oo 09,5 4 Cand I3 D)8 Glre (5l5m &S )
lozge a8 Sl (o Yl £9:090 (nl 5 0B wals 095 (LSH3L ST 5o Slore
O Bl o8, Lie a5l 2 (24T (S)ge )3 35 09,5 ;0 5, (538
Oam 3l g0 093 09,5 A Cod I3 0508 Sl (55lgm il 09,5 0 ws s
Slo ;08 g5 ml (Slre §)lgm 5l b Cens conlply 0l valss (6 Sen (8,
oyt Ol (Slme S)low 5l 6T sl slp &S 2le)Sal, 1o ST S el S5
Ll &jgo y0 Lol g ol 8l ol (sl efos o Jlosl g o)l o
SLnas o s g (6 ol 5 8 i b o 5 i 03 Sy
gl b LS| sl i o 45 o5 5 sloS 15 SUle 13 (sl S
G5 sz 205, Jlodan Glre §)lpm (o5 055 &5 - SLIL 18l 5l Wl e
S §)lsw szl Gl 1y S5 a8 55,5 bday > 65 ol 0 O jle 408
Sl ) 655l (ol 5 05 45 4 anly o Il 5l 5 5, salss o
1 0t oo (6 g (6351 tnl ] 4 & polon s jad cpl &S 590 40 S
S50 daalzr ;5 32 ga S8l 5l pod JBlas S5 )lie 4y 5L D jg0 ) cgan slao s
Sl walys 352y 5, 53k K8 (o) 2

Azl ol 4 ()l oe 59 09,8 LSk A L S5 ja8 Slre (515 8150

o=l Sl 6hlgmw 51wl 5l 09,8 ’QL:S.;.)’LU 3,81 51 ol bue ax 31 aS o,



\ya¥ QL.W.O) F o Lo B+ 290/ 65La.';§| slidizg e

RSP KOV Py WCE N PV PP PECH PRET PP ISR JRRCIC
O3 § 500 Jale a5l pLsaalal b dalol g ol aalymi mie LB >
Lo ol o Ses 5 o)llas 55 Sl ul )0 05 walss analy 15 g5k sl
bl asd sl 4y oo Sl el cnl o wandl o9l #8ly wete Wlgi oo S5
Foe Sip Oy Slre Sl pésh Slxe (6)lgm Aol 5l 6T ol 50 Wl 0 58
39 &8l

5y e 6 lems gl o b Jo ) ool b paizan asllae ol o
s oy i 2lS 5,0 (V) F) Syl V65 Sl s b 4 55
ozl )3 AT s ey (g0grn Gl 5985 il o &5 5k plas oSl
gy Jleban (5mae sloysiS plo b i lbls )l cde 4) S5 & 508 S
boly) on L asms ul adllas (ol jo caul oads ¢l oy i SlalS il
w20lS ety loglS (s

9 pede o wolaidl o ogdle il e asdllas (pl jo caball)l bl ¢ Jow
3 (ot ol G5 Syl 3 Slarors sl 45 b Las) b sl s
0lg oo ol sl diny 5o Sl j3 Joro (nal 090 &8ly ddte cwlilansl
Snnl Ll (snmls a3 o5 Laly L il il o545
Sl o) 1o (ppioren 20 oy Wilg o ]y Sl v 0 T o8
Ely Fse Sl S)low 5l 6Tl ln Sl Bl 4y wlgs oo ol 3 DbLS | o) 2
o leslo b 55285 ) e i 3] 5T sl 5 Lo 35l 1o 9
23S ] e (K Slilone wigad (sl sl ool Ll S ol b
Sy o8 @l b ablie gl cul 6Kl (65,5050, ¢ g lol slad oo 4 (>
e lgm Jos 5l (6555l 55 oulidanala diej 50 lojle ()] o ol deltl
) Sen sLab slml 5 ) en pae 51l ) adaile ()le 4 bog)S ) ol 4
3 aS SeeS 095 slasl i ) sletel G slml 4 Wl o0 09,5 )3 LSSk
S S elatzl diloj piin adsi & Wl oo ) Gl Joe 9 i o




v G148 sl 3 aied b (550 5L Lawgi silme (g lgm AcLl

s ol dellil g Cogid jg,m 3l aslyl go axals o (6, g slozel byl ( 3,
3 ol dualr sbl el 5 WS (5ol anals
oolaiwl b gloxe (5)lgm pogin aslan cpl jo a5 conl oY aiSS cpl S5 LG o
1A=t sl sl ol e LalSS slassle Aol 5 slase slaJow
g potio sl ;o Lol ad )3 a0 cole &ygo 4 dslllas ol o 0uldand 5,154
o el b sl asl (a8 00 e addllas cpl (o cndaid 5S4 s
iz Sl Dygo Bl 0gd e oy p )] 50,5 A5 (lae) 4 az g L Al
5° mgdey ape il )0 aiul sl )lS (gl oz Jlail glaass 5l oolinl

D9 g0 drogs Elie (nl )0 Slre (g)lgm 5 Hallim D)l 4 bgy e 2ol

&lw

1.Andreoni, James & Miller, John H. (1990). Can Evolutionary Dynamics
Explain Free Riding in Experiments?, University of Wisconsin and Santa
Fe Institute.

2.Battaglini, M., Nunnari, S. & Palfrey, T. (2012). The Free Rider Problem:
a Dynamic Analysis., National Bureau of Economic Research.

3.Buchanan, James M. (1965). An Economic Theory of Clubs, Economica
(Blackwell Publishing), 32 (125), 1-14.

4.Cressman, Ross (2003). Evolutionary Dynamics and Extensive Form
Gamed, Cambridge: The MIT Press.

5.Easley, David & John Kleinberg ( 2010). Networks, Crowds and Markets;
Reasoning a bout a Highly Connected World, Cambridge University
Press.

6.E.C. Pasour, Jr. (1981). The Free Rider as a Basis for Government
Intervention, The Journal of Libertarian Studies (Fall), 459-464.

7.Furusawa, Taiji & Konishi, Hideo (2011). Contributing or Free-Riding?
Voluntary Participation in a Public Good Economy, Theoretical
Economics, 6, 219-256.

8.Lockwood, B. & Thomas, J. (2002). Gradualism and Irreversibility,
Review of Economic Studies, 63, 993-956.



\ya¥ QL""‘“) F o Lo B+ 290/ ééLAﬁl slidizg ™

9.McKenzie, Alexander J. (2007). The Structural Evolution of Morality,
Cambridge University Press.

10.Samuelson, Paul A. (1954). The Pure Theory of Public Expenditure,
Review of Economics and Statistics, 36(4), 387-389.

11.Shavell, Stoeven (1987) Economic Analysis of Accident Law, Harvard
University Press, Cambridge, MA.

12.Stroebe, W., Diehl, M. & Abakoumkin, G. (1992). Social compensation
and the Kohler effect: Toward a theoretical explanation of motivation
gains in group productivity, In: Witte, E.H. (ed.), Understanding Group
Behavior, 1, 97-65.

13.Watts, Duncan J. & Strogatz, Steven H. (1998). Collective dynamics of
'small-world' networks, Nature, 393.

14.Webb, James N. (2007). Game Theory; Decision, Interaction and
Evolution, London: Springer.



http://en.wikipedia.org/wiki/Paul_Samuelson%22%20%5Co%20%22Paul%20Samuelson
http://en.wikipedia.org/wiki/Review_of_Economics_and_Statistics%22%20%5Co%20%22Review%20of%20Economics%20and%20Statistics



