JLEJC%J.:JA@“&JR—@J&MM ‘\\//\/"':U&ad‘g,a
\yay Laﬁ:}b:d\w;i‘/e,\.& Ay /4/ Y% :dﬁauiﬁ.'&:

\W¢ — 40 9P P
3 00l b 4 you (o Caiol 9 310 p3l g1 )5 S S o g3 (o
536 Sl Al
TGslo, s ol
"5 oo dons
ie:\)' slal & Loy e

oS>

MJQFJJMQJ;SMjﬁ)giygéjb?uéuu.afp);éﬂ»o%)imybdm
el Dl bl (63,50 5 ol IS8 4 g antls ) gy CaeS a3 el Sl bl s 0 ;ﬁ)lSA{gLaM
plie Lt 5 adlae bl OLS5L 51 S Olge 4 4y 0 odal 3 gz s el Sl ble S o s 1 s
bl o S5 Jelss (S (ileand Wi b 3 pw) 350 s s ool 5 Coanl Dl s sl
Oler 551 5 B Jamn 3 45 ol 35 CaSlo S5 5 (AL et 5 el 5 O s iS5 el
.myﬂ)y),;s_mugts)b;U,.,lju_}d;u;;m,,umQ);pwgs@uglﬁ;”&;ﬂ@lmﬂ4_;;.;,‘;
S ol A s, S e 6 0T Sl bl 6l BB das 53 S S Slas,s Sl s s
Ol oy 4 e laypis ol ol glaes s O se 5 Obldetabn Ol 4 S8 ¢l Sl 56 S
HES g ;JLJA{JT:%%JJ;%UAJ/&‘@JA_})_) Sloead Coils Hlebl Olgn wWls il Coglin g ol = olis
3 Sl Sl 6 plez] Slaaas slas 3 el ol Bledss S JU gy Lo SVolasl 5 SVsles 4 035l (Ld g
ool o SIS Ol E ele e 5 LI Slelgl JNA{A?)SL;.;)PJ»V:.%Q@JJJAL&BNUQ; Csls
e el 5B bl glaais By, i ot Slapioen 5 DLl » e slain Sl eslind S S et
W e 5 e 3 g 100 gyl 3 el 2 5 el Dl oSl 5 5LE s 035 il gl
Lossdipo smm g 3035 Ll 1) aysm Ol e glas b S5 5 Jlad glaaddse 5 Loy 0 (5L ol
SN s e s e 5038 e L e Sl 5 DU S Jelse B Sl 28 (55 e eslina
))Ja4.3A.UyQljxgLSLAJ:.:.-L:»}LM.:U}»J.:L.»J.:Q\jlJ.‘:L‘.éungwéuﬁ)tﬂfﬂsuﬁl{ﬂwlﬁ.sﬁ
b g b GV b 0I5 s a5 005 Slaesm o 5 Sash s 28 el ahe U JMSKS 5 il
RSl s a3 S s Sl 5 DS S5e sls ite w0 sl (S o eled 2 5 0358 e (soledpled OGS

.;Mlg,\.:(.tealoijfv;;sv;;s@uw@u;}uw&é&:

S s bl dsles (506 Catlis 428 (SU L ol 5 el g slaad fe o Sl bl 1 g dS O304

1 - Fuzzy Cognitive Map(FCM)
e gl Jle Rl ede i s2e 5 Lokl Y
(e J ste o diny SIS 51 2l Co e sl (5l S5 (6 s lils =V
ke gl Jle Bl ede cis pae 5 Lokl - 8



A j.‘.'lLl “,.hé)"}l JL—H LV e)l.a.i ‘&Um C,J_J.LJ.A J”:"h}}: —Q;«.l.ﬁ aellas /47

dodle
(Ml glaolsle i xS 5 okl sy 4 OAd Sl Al
sbobsle cdbts 5 358 slgnal bl (goste sl E slacd iy
s p Shals S i8S s el 5o Slastal by sis 5 Mallo
Gosld &ey 5 Ll lacs i imes 5 Jasie glacdlEl (o 5 85 S
5 oobe (plel LS s Ol cs e SRl (Sl s Sl
5 Pl b Sl > Ml 5 e ol IS s b xS
Sl S 3 S Glato b5 DA flsl b 5 5s s ile s 5 ol
s boyis s e Glatlr cay U Sagdee 53 5 oS Sl Sl
5 3 S8 e 4 b s Al Dl elsl 5 s 5545, 01 b Ol ke
OIS OS GS wn 5 bls) mihe 5 SMAE 5 Sl onl pln 02 Bsens
sl Jaes

e o, 508 o550 Olgr slacdss 5 bayels 5ol lajlis o)l
3l Golernal glaypis ol 5y50 LI 5 00 Gl G 4 OS> Cgr
O Ol pls o5 ol (23S 3 003 Jlpm alie & Silaler Sissba oyt
o O S lsee 5 daed s L0l g dade 5 Gs 3l OlS e
Nl 5 Sl 238 opl sl 3L bz s 53 &S > 5 Sailecis
Lo ol boepse p (S Jis slacdss 5 g0 Sl Bk 51K pd e
Gl Sl 5 a5l eslinad JLs a4 5 4 O SE 5 s s 4 il Sl
Cstlas ssate Jpa Sl Oleabl Gl Gl 5 S Gl s e il
b5 (ol SILAE 5 o 3) 50 odss e bl s a3 5 5 S s
o ol sla,siS @ Olg e o nl 53 88 LS e 13 sl Sl OLS0SL

.JJSe)LS‘Q‘J.L‘jA.L)yc}J



q\//djuL;':;.-L'u.:4.:'.2»)"blu.':.wlhﬁ)ﬂ&%‘ﬂ)‘gﬁuolﬁﬂ%rﬁﬁm‘

Sl ol » g5 gladdlie 2L Sl S5 55 5 oled p Ol l o

G Ov\i:; o 9 L&)}JS dLP—‘J Jjﬂ‘ 42.?-)3 L5>_)L>- LSLAﬂM &LJL?-J‘) L&)}JS
SrSosm b S AW 5 es g e She belpe plolid SO w05 (pl OLS o
5 otr saadlze 51 S a3t WS s ol o 5 s sladie 5 s,
ol s ednl 5o T Sl 5 o) pess 5 plalis | LaysiS ol 5 S5
ST sl eslanal b allas ol ps el (36 o lis aid da agy ol 51 Sas
Sl 5 5ol 53 Wl 055 5 DLl G e & sl (36 Cls ali
dpge vl O Sge il Jalge 3B 5 el oS a s 53 il U3

U g B B N PR VRe S R (S PSP

s O
S ot bl 5 J Sy e Gl 0l 5 e sl Sl S
Jitwb(,.ao\}sdohf&i)de&};|.w|v@&ﬁjwtﬁwdu
Gl 5 Gl dacamise ald 5 DLl o Slas Gl il Ol b g
Py (..:.mun (S D e gladde 53 s S Gees 5 oLl oo 5
ajiie o o Ll e b5 oS LS S 5 e el 4 ) 4SS
S o 3l SIS S5 S s 3t (6 1 O S el
5 oS Sl LS e el b Bl (S la S s«
ol 5 ool A U8 5 (G g o 5 S 55863 5 e lag s ST
sl Ol 2l 5 Mo Olosles co o ol S 5« Sl i sy (G el e Lis
adaie 53 (63 ,aly Dlesbse St 31 S @ A s el 5 el DU pseda
pskle p3 50 OLS Sl gls 5 ol Cuaslie ¢ 5050 b BLII 53 o5 & caile sl
SLasiS Cuglie pdie bt sl 5 e g 5y Slalbara s 5 s

ol ol J{,\J L;OL»\ &A\)}L;;U\



A j.‘.'lLl “,.AJ)"}J JL\N LV e)l.a.ﬁ ‘&Um C,J_J.LJ.A wh}ﬁ —Q;«.l.ﬁ asllas / QA

Sladlse Jdos 5w b 4 e (pl OIS Sassy s LYs S S
Aol b 353 Sl el dal oS ool s g b el DS S 5T
b a3 5 e S S Ol ele g L g ol
st oSS ol b g e S WS e 5oy Ll 55 1y by piS 018 e
58 Seotn s el [ ol e slaadle 1S S0 Gladis, e

Gl e glayiS el b Gleojs= Jlo Olpae 5 O S enss
Sl p S5 Jelse Ll coual 5 Sl sl 5 O 2w Hlge 53 52 015 03 YL
2 T NS0 Olsn 5 55m 50 s ol b 5 03,8 Ll [ 588 el
S Bl 0L 35S el Cnds 3 s & S <o Sba it il

Sl 5 Sl 5 e 5 age sbadse oLl 5 plals ey cul asuss
s ol 5 U3 A5 laly 5o baadl el (S s oS 5 S 5 4 s
AL G alar Sl 5l ool LB ST e 4 030
5 aps sl Al o Ll ol atls o a)sw Ol (63,50 anllas o
bl oy g 5 Lobole daysiS ple ol sl Slo gy ge Lo
255 I
SRIF D9 P g ot
e Glab 53 Sh5 LSS Wi OF S o8a 5 Sh3 (Rl S el
Rk Glr s ssie e plel 5 s (al (el SNl B
csbess i bbss ol il sdd S law gla gy, LSS
Gl Glo by (olas el Glaglens » ae Sl (6 S el
Sl 5 e ggdo 6J3§V'3M G o = S B v (..A.abu (sl
A Ales S S G T (S 5 S3lAS s 4 et CilS

SarS 5 s ShB 5 U Glaae seme 5 Glate 33 a4 e b S5 w



‘\‘\/L;)'L'edb‘-l;“iui»)'\uu:wlQg)yé»w\ﬁ)\ﬁjgbol;ﬂﬂrzﬁw

LOAD GAlS L Bk 5l 5 OF s asiel ()8 5 (AS (eripds Dlosd e Ll
Jdosi 5 Sos Ol (b gadis 5 S el glact s sl
5 ode obls )l gaias e Lol sl Hlsen doms sbalass Sl s 40
el o bz ST Ol el mmen 5 Mgy SO sla ine o Jskee
b, aSsusba el 035 Ulg e SLlh SGS sl O b Tl o
Sy Al s 5 JRS s Gete JB e v s e BB e
Slr oo 4 s dslie gla i, 5l (S sl by glaats iy, S 8w
3ok 455 05 8l S ol s (Gl S s cde Lalyy SLsol s s
SE a3l aly 53 55 s e SLplS 5 008 s ) Oletils
035 Jde sslwans s Slalp slas )18 slils (638 ls glaacs ol
(S350l Bl 0585 a5 eanal Bl 5l Glady Sl slas sl
e ccnSs ol 1 ol o pde oS sl (il oL sl
O 5, s 5 silme slis 038 o (lazrl 5 b ladiylp 05 S
Lol bt Glagg il 055 jaiie Sulg )3 5 ol s
SIS T 5 osls ks oS s ilesler Al s Oslg e L
EOels ol g ol slaaasls Gl S e Ml slasle s sl
by bl Olgn wls e ol Sagee 5 Fodimy o s K8 w slesl
& ooispel sy 3l LB Solu 4 U3 4 X B oS Gl jeis, Slaess
gzt Gladas alas 55l Alodss § b s L SVslesl 5 SVsles
Rl a5 b e et S b g sl b as S b 5 el 1 (5
Sla i S ealital (g S pmenad (ol LS S O1515 sls pane 5 LI Slelel!
el 3l s glaasd B,y e e Glagteas 5 DLl n st
Szl 25 5 el Sl oSk s JLE e 035 SOLS sl s

S ol 5 el Coaslin e 55 s o lr Coenl 4 a5 LSS5 (55



AR j.‘.'lLl “,.hé)'bl JL gy a)Lo.‘.f& cL;dUm o ke J:”Ajji —Jd& daldad / Voo

Ol e slie e SN o adlaie Ol (6ol b a g sla LU SIS
pds o g gy e Ol OIS S g o wtd Sl w5 slenSs
55 ol il 4 e sl (Ses 5 eld Ol wBseas 5 e S50
23 g nlin o8l (5 S 0 50

oy Slaal

“oge 3 gl olew S /DL bl e g laad e 5 Ll -

wogw ol el SLE e TOW 5 age slaad e SIS a6 e

6o el s SO e

Gee OY G b Il o
S 615 g Ol s il ol S sl 5 30 Sloadlpe -
S8 s el ol DS e slaadle oS b g -

Sl 35S g sl ol S 3 S a 3T 5 055 5

SRR 90 3 LS

S bl DL sl gl Sl 4 B 5l (62,8 Gda B 51 e ol
oo 3 el b wsal Ba) 55 Ghegn by Ssdie gt b Slaxey
DYAR (s )l gl S ks (2l SO 0T 5055 5 (glaiwns — 62,550
(ov—-01

GR35 5 e
Ol o1 53wy il ol Bl 01 Jlosd SIS Bld 4 a5y 5 a3
S r o3 Ol ol s a e Sl gl b Olejea Gl Bld a5 ol

Lol 8 g3kl 35S, 5 e slay S



Yol /sl lis i sl eslanal Loy Sl _)\JST _*L.”Ql/ NS
== Eay B B o O

bl anl
a5 Oler el b Jils Ol ) 5 OGS0 Jold s ()b Aasl
wyslie I8 AaLe b 5 1S e ghils oS ash 55 5l pke 5 kS
DS s w Olexr il 5 el Slegbge b asle 5 Ll 5 o Sk

Aed 2 JLe V0 51 A b a5

SRS K55 S
SJ..>- i;ul}- A o C,{JW})L :\.Abdlﬁnﬁj wt.m ujﬁjk J"‘ibﬁ J.:j.) a
Jso b 3150 355m bl Lsad emm (ot Slp 028 o0 5 s s s
FOAR ‘WL?V.?O-JJEJ-\' EVCRE | IO W Re) BV TGO [P P P30 - S U
(\f,Oj \Y'u.p‘l,:} jﬂb—);ﬁy/O' \J}J;—AS.L}K ulzw‘ ‘u},uv»d\j&:u

Lals Jolow 5 Sl 5,515 5,15
SLolS 5 b syl (Sole 5 sbesl gy Jold) (ol 5 glalsals gla s,
S aal s 5 amlias (ol 5 Ao (6 Saiule (s 5 s
5 e bl 5 ml sl b e 5 A3 eslinad LS Sosls S 4
s 4l ek 5 e 3055 e aspe Ol s Sl S G
5l s 5w o Onle o daslr b s O Jlasl 5 2lss b 5 3
o3l b apy o Sotal 5 S5 2 S5 slag b 5 e 3S os  SSS ns
3 slizel Jlge 4 08 5l s opl 3l (b el ais S
e O I T AR W P e el
El dan it GEB S L I g 5 e e sl b S8
Olm 36 Cotld a2E s Gl s on s Al pl B Sl e sl



AR j.‘.'lLl “,.AJ)'UJ JL gy a)Lo.‘.f& cL;dUm o ke J:”Ajji —Jd& aaldad / VoY

O s e ml Jdes s oleand calme Gl LIS AN S 5 e 5S
Sl o S o5 ol s Saluls e

Sk palie 5 Sl

S glaais

S IS 5 il b sl s kSt b L sl gl s sbeais

S Sblbl 4 plaws gl p dlbe jsb 4 dd W 3 e Il patie sl le

ol Slaade DLS 5 (6w S Sl ol By S 5o Vbl KL e

56l mle G 5 S Slegeal dacle w5le 08058 sl bt 31 5

238 IE ey s s Dlal ) e Oldy las s (g

54 Sl alia b2 b Ao Ol e DL b3l @l s o lis slaess

s Bl SO Bl b Camdly SO s se 50 O e ol s LS
ool i Jo DL aalie ol e s gl ol 225

Lpd e bl (i le Ll Olye U Je Obls)l 5 W e Olyely

AL e by ke Ll e s e S et o 4 1) by (e bl

Gla e a5 Jl 53 ttiel o e (la ke 1) g o kS 4 meie 45 ola ke

o b ls glaadd o oS e Jalre la s 1) Slux 5l Sl

D I SRt P

S ole dile catugn —

Syx 0oyl oS bS5 -

S ¢ CJ‘-“L&-’_}’T} J;JLa‘d@:.-))J -

1 - Cognitive Maps
2 - Axelrod



VoV /sl lis i leslaad Loy Sl _)\JST 56Ol $ xS s
== Eay B B o O

VU 3 okd e alie Gb S oS 5 Jo le @ 015 e b e e b L
Slods CahS Wil Comge 0L mie Sl 3 4 o 555l 38 oLl
Sl 0L ke Cl s 4 5SSl wole ol s Se e 050 e
il e adaly STl (Ol CuiS) pa pkae e oo 36 sl
e S5y oh B shls e pane 53 (RIBIL 2alS (G Jle il
Shls e ite 55 o L3l e b jiite Ol adaly ST LD g sl Jshes
G e e it 53 Gl e (53 4 s el S g L 80
Sl LS BT sl S Ol e ine i dal st sl e s el
Sl b ol Ol SO, oo 4 Jo Sbliyl 5 Lps e el

s

Gob cals ik
w&&‘y‘pdij\gﬂwr}&)dﬂj\fﬁjzédju&uwrw
SBT ol pole diatils Lo ol odd 03,51 Ol 0 e 33 (536 ST
Sl i, s ) S b bl alE 4 el ditee A e s LS|
GOk clld 88 g ool el 5 el A1 Blaw 5 Sle sl g0 s
Gpts 3> (S pndd oI} Gl e oS Gl LS a1
o3 e Bl e ol (65 3 amis Wa S s oS il 5 b o eloz|
Ll sl 0l 1y s BB s 536 gl 55 e b 5 0l SIS
(,.:AL&.A O Ly, Cy} ax s bl gl il s dig alills ol oolsliel

305 3,8 il
3ok a5 5550 g pl (3B LS WIE psgde G Sl As
Gy o3 aloe las S 5 38 15 il glass - Lo Ol

1 - B. Kosko



AR j.‘.'lLl “,.hé)'bl JL gy a)Lo.‘.f& cL;dUm o ke J:”Ajji —Jd& dallad / V0

R 5,8 Ole) s e a3 S Iy o nde 5 Soael o3 3 ok 4 (0SLS
LS Gl o el Ol s 8l B alS Sll s o a ple pled o (5B bl
e glaa i o es 5 el Y g Ml el slasls e
e e oy salatl sbasll ), s 5 e dadisy e e s
ol Jesas Sl eslinad ( J 58 5 wdige

Sl AS el ogb 5 S5 Gl i) cn e 5 K 50 Cotlid slaalis
Lo Wesls 5 (2ils o e Aauly (e SLasls 503 51 (5 G Ol o0 O G b 51
63l s Wi (s Slea S e s ol L pea b e 2B 5 sl s,
Code daily s iasOlis ) Cude Sl e 035 dde G )b 5l s 2 i 5 L
A5 (b sla il 5l a8 5 aS) Jolee 5 cle Lailg, &58 bl (L b g
2o S L psie G i S e Ol ) Jokae 5 e LIS e s
Ulgr (IS 48 Kos gl S ool (s 555 w5 4 8 Sos glae S
e JB sl G el S0 S b OS5 OLS o
ASL O seia odoey LSL”W

023U 5 BB 5 e OB o e (5L LS D ape S
0255 0 o3litul Sls Gilopmandd 5 S el gl B LS LB ol
b s s Shs bl ('jb S5 s -+ Sl sl Sas oS

B el 535k 0S el (S -

Al oslazel LB 8l (S

Al rekeel la sy 51 ol 5500 s LS el ol il (S
Ll pslae g Sl See -

23S s 1 Ll Ol 3o b i ) el (e -

b lsis Sledbl ple LT a5 05 5 S 5l S



Voo /g3l ol :L&.Mlbm)ydl»w\jjlﬁjqbul;&éaérﬁjw

D 5 4 ol il i, SOl crls L8 oS 5 S amn 450
ZJJSLSJ.'..IA.’ZMJJ{..}Cjﬁgbéj't%g;}wm&u;;i)&b]&és)jb@

Soles 5 e b 3 5 G sl b jite 5 oalie o (30 cxl L85 -

;;L”}ti.)&JQ&’@‘&};QHW;&UA&:{LQU&MM -
S e

LS o e [y etlie o Jokae 5 e Bl g5 56 cxls B -
LS oo paia ]y vt"‘u"&:’.JJAMJWLL.JJ‘ N5 LRGIE U R i
oY Sl 2l B S s el 5 6,55k CB (5B cxls s -
|ﬁ.>ﬁ£wazﬁ&ls)c;uml5¢)y@>)|yM\4g\)>w
S s S o a it a5 Sy s @ 2l ) ol 2 &S
O e s Sl Y a8 e 1 Jbee 5 e 5La0ss 5 i ples
Serls e 1 O 80 b 5 558 Lol w28 4 walie 5 35050 5
Ll gl s LaE Ol 5l s sl 3 e 5 e 55
S p s e LS 5 (550 Gl 5l S 5 Ol
OS 035 5 08 G Sl Kz 36 s in SSIS L ea
S Sl Gl 5 e o s SO AS e W &S el (b)) bgla)
LS o PN ialed sles &k Sl ealinal b g5l bl L8 s Ll e
Ol evman 5 O (sla,lid, e s a5l pegels 5 =Sl 20 S
0 ey s S @l s 3l b A s S T o BL (S8

M. G. Bougon, p36, 1992y - Sl L od Bl et plisl g



AR j.‘.'lLl “,.hé)'bl JL gy a)Lo.‘.f& cL;dUm o ke J:”Ajji —Jd& aaldad / V07

6B s AEE gl )8
2 ST 5 e Jelse o 5 clis 6l Vsane 31 otld 08 ST
S e 2 S Ly bl 2)e 3 (S edl 5 ool Bl b et S
0 6ok cals ald glas )8 51 S s sd e eslinad s Sl O 8 s
3l Sl Q)L?.o;é.l:émrjl&
e 5 (3RS (SO S et Sl o 4 -
Sobre Olgr Dbl Jos 5 a0 2 =
Mféuauujung,;s -
st 5 o Bt 5 ladul b 5ledie 5 Sdse -
salasl 5 slarl Glaeidy sladis, 5 baslas ) Lo 5 w52 -
s S5 53 F5e ol e 5 e Sl o 5 4 -
b sl 5 gl dagsslen 3 5 lelss Jlos 5 a2 -

DS LB s (536 et LB slas IS 51 5 g g0 e (1 il o
5Y ) JICE ol 3t Anl g5 o3l 0L« ats Slsadlgo 5 wutlin i Ll
Olays 5 Cullhg 5 a0 dis (elarl ol oo o alis glagiens L3, Y

ol o v.:«ﬂf b bl sbhald glw o



\'V/ngbLg“’;'l"“:“":";‘)‘°'>L‘:““l‘4€.)j~‘bgl"W‘f)‘ﬁﬁud‘;&}w%ﬁfgﬁfﬁs

Cl

[ Islamic Fundamentalism

)

Soviet Imperialism

Syrian Centrol
of Lebanon

Strength of Lebanese
Government

PLO Terrorism

=l sl Soley slas e 5 ol s Q)ﬂ))ﬁ‘éudr}u_}m&‘é‘ﬂ sl osls g ais o) K
(V4aY.Athanasios K. Tsadiras) # >...s s » Lo ol &)

Sl & cl 2l 2S5 Ly odd &l die 4 ool JS 5 a8 oS @.\a'_,:‘\__,pﬁlu.'ll #*

' a‘ Economics )1—-

sl i ol als g

Population Growth
and

Human Health
and Survival

- Essential Amino Acids |

anen  |._Depmvatonieadsto FOOD uiring more
Predicted by an be
limited by 0 Contains ,
Suchlas in " ; Protein R fzred
—» Eastern | Politics | i Includes
Europe ".“. L §
g

—-IM;'F‘;

'

o 1

| Grains | |L|-gumos|

1 Agricuttural Practices

Such as

Possess!

Suchlas .
7 [ Plants
Pesticides Genetics & Herbicides Irrigation
Breeding | | | | H;qriﬁd D’?‘
Fertilizer Which significaniry N

supplements naturally
|AtmosphericN,+% NH, }ﬁfa

“Fixed" Nitrogen

produce

(M. G. Bougon,\44Y) 055 23 [2als O 1de St Sl e Sl 30 sl FREIEE Y



') J.‘.’lLl “,.hé)'bz JL ity é_)\.a..f: GL;GLEJ \‘;d“ﬂu\ﬁ L;"'“J}l _L;Q.L“ awldlas / VoA

<

el LA
e AR S

i&h ‘\" _"L‘* MOBILITY

%
SE
St
A
"’
S
Ty
£
s g
b
=
\/
8
5
3

—_—

‘D on o ‘ﬁv' 1%

el
IMFPAIRED USE OF ," A‘l‘*‘
R <
o /M&\‘- VAt g
=

DIFFICULTIES 4, — ‘
. €
C

ARITHME TIC
ABILITY

VERBAL LANGUAGE SYMBOLIC PLAY

— .
REDUCED ABILITY [ﬂ> LINMITED UZE OF
— COMPREHENSION -

e

(Jason R. Cole \484)0le 55 5 Cuslgy isn 55 (5 sladdlusl [l el 6l (30 crlis 228 Y IS
e S 550 CHLS BB s 5 (520

SLaaSd b sy 5 56 Gl elal p Slale ¢4 S (530 ol L8
e o m bOds 5 Dbyl e S 51 Glaslis G s 4 aS Sl e
pealis LS o Joe \)Wo@uﬂs;)b poehe S 4o il BIS plsg s
5 g DL s i (pl 53 edd iy walie sl b ategw s
L pealis cpl o (Bl gl bl 5 s S5 Foome 53 oS Ltea 3055
Sl Jole b s S (g5l bl LB S S Gl AS o S
S b R

e oS 55 Gl s Mg e 5 Jo Lals) 5 o S s ealie -

St



\~‘\/ngl.'eL;;‘-L'“i4.&3.'»3\a:L&.:..JQQ)F&W\ﬁJ\KﬁUO\;ﬂJﬁFAﬁM

e b s e BLILI 055 8S jasiie S Shy o SO st s a2 -
s iyl Sl 0 S 5

By Gt e g ot e el psgde > g u o 2 -

.w|¢j@)>&ﬁwku)|¢xém>omvﬁju%ﬁ -

bt ealis 8030l Lo S ol odd osls 0L £ S5 s &5 boles

&;.«w‘ mﬁuﬁ &J‘:J L}QLJ)‘ d)) 9 Cy ;MJQL:..: L;ELJ)\
[0,1]

L1553 0 o 855 5 03k palis oo slael 5 (IS 25l 55 5 4l

5o iy s L]

W3z

W23

36 Glae 5l ealinad b e iy ol 808 Sl el Je S -8 I

G| m,al.u ddew}(m—éw> LM; LS)M&K-: J"’L‘:’ ©ob 6:;-&14.:..5.:
LC)JU;- JAL}) ‘J‘"):d" S ol W LSL“L;}L} J Slasla sdasplis f}‘é“u Bl
LB Jde 53 68 3L e OF Sl 5 b5l 8 e b5l el wlill

gl o arildS il a3 cls
dﬂabt‘y;mdlﬁaéi‘}aﬂ&_ﬂ.ﬂjzjw)&lﬁmbM&;.«w‘brifwa‘ﬁ.éuﬂw
Cote Wl 0 O pseie 5 G p e 0LS 035 il K5 0T GU g s

R e e Gpsgie (350 (Rl e el b Ol el (Wi > 0



AR j.‘.'lLl “,.hé)'bl JL gy a)Lo.‘.f& cL;dUm o ke J:”Ajji —Jd& daldad / Y\

G seie Siisl o @ e G psgie 2500 28 5 ea2 G ppin 25
s Ol w‘~<Wij<0>“b&"~°r)@ﬁ ol om OLS O3 STL 5 05

Ci poete ool alS 4y e G pseie Rl o3 Rl S el

oSl

5 Sy o

sl I b el a e i ppgie 250 BIEIL 5 Al S e

CWI=00 050 o o sehe 53 cal e 0LS 035 STL 52525 G g sgie

Q\,\{Q_ﬂ
S 3y agits oo LI s Cipseie LG i oS ol e
Lol Olg e 3l el 2ad by ot w1 SIS 0ly 5 iled 5l am
o XD s S A s ol e cpl s 3 S Ol 3 sl Je
s o WV L Ol el 45 ol psghe BTl s 0151 3O
e ia b s duale S 55d e Gan i A sle S B 5 g sgke
BB DVO-T 550 55 o Sl 3ok 5l laie cpl 5l OF Sldde 0SS

e b Sk WIS st Sl eppte ma S ol Gl S50 S
S oSl I Wl e Shs 5l (S8 285 e bl Ol e

Athanasios K.).- __; s5 e aseie g Sl ol o gl il

(Tsadiras, p 172-182)

. S 6o el La ow b eu

ool ol KT gl @b ol &b 5 e SOILS ol s Sl Sl de
b oS e by sladsed b1y (636 orbid 228 opl oS )l 5 8 o
S osb a4 asd gl p e SUS laddlse Ll 5 aad s e O



\\\/L;)-Lad&uaﬁj\uu.mpe_)yduw\ﬂjlﬁj;uolﬁﬂyﬁﬁ&rp

53 SRS glaslg; b opealie (55 o Lot 5 asle gl 3L sla s,
05 ke 5,8 i sl L@jj\&%ﬁ S Sl CJJ@ ol el e
GOl ol Ll oS 5 S g Al gy cp 53 8 s Sl L dlie

s g oLl OF @ aslsl s a8 S oo 3Lz

3 el WG, moalie b B e malie ple S0 Co psghe a5l S
L (G psgin Jin sb ) psgio o AT 5550 s by WWI 1 T 013
138l 5 Jse b el 2 OS5 oe

n ud () dsles )
4, = f(ZAJW}JWLAf
i=1

j#i

ldled mlaw e Ai 5 cl Lol 5 G i 5Ldles o e A
el Bt 5 G gsludle T e A ole sespt by 3G p e
w

ji

o sl b g ol 55 b e G 5 G i s 055 Ol 3

G

oY g e oAU alis S a5l S ats Wl Cand s Aslee
Ol mlply s ail=e p oo $olwdles cla..a L r.:.al.u L olie &S ol
w\ﬁ.&.ﬂﬁMwui;svﬁﬁd&fﬁjzm.auﬂv\iv\zijéAnew

w Add s Sl oy Sl Anew ls S s

oAl Sy 3
S et 5l s il d Sls  opl s oyl (Y Dslea) LT o sy
slae 5 e (3B Cxld 8 Ol ol (556 ol 88 IS s ¢ sehe
Lo Ol il aalsh b ol arlome s 3 ) Kad Sl G oy Oy B Y

Ao sy Slaie U Anew  ls s jldde Bl aslsl b 080T Slls 45 ol



') j.‘.'lLl “,.hé)'bl JL—H KA% a)Lo.‘.f& cL;dUm C,u._‘).l.h J:”Ajji —Jd& awldlas / VY

D13 e a8 SHse 5 il Je3 LB 5 5l e Sl gl L el gl
e AL Jed LB e Gl glyls g 5455 | Kan Aold ls e L Anew
(o BES NS LS SO>S 2y BLS d

75 ML Gl dagionn £ 5 pl 4 a8 555 0 2o GOIL I

S g OOl on A LB

A=A > W)+A 4, (Y dsles)

ol 28 LT 5 el S S ol Sl e b bl &S GlasS
LL ot 3l Sl ALE SO s Sl s el s diS k5 e sl (550
e 5l BB G b S8 a L b 5w 5 Al
5 e s e Gl s 5 ST Adlee B alply s S LG
2 Ol 50 L LB S TS Gl A e el SO Sl G e
S1aS el ) 36 cotlis 858 51 gdes g sblze 31 LSS andl Lol Sl
308 |81y 5 4ty plil Sl 4t 050 sl 5 b ot L
S50 e B LHLE LD ol b s G5 pde 5l 0L 5

D5d Aoy Iodome Ll aS Sl o)
5 Dbyl Gl o 5 dlie Ol oot Gl cnl (S S LT
il Lo 5l oyl o s el p\l sl axsls il @Auﬁ O el Ol
35 A3t s SRt eealis o O3l eI L 5 o e 31 w5l
Chrysostomos D. StyliosE ).:;j’;2 oslinad i3 Jse b 5l o fJN TC [P R

(and Peter P. Groumpos, 125,2001

N
W =YhW, (Y dolas)
1

SEFJCISY



\\r/@-ud&uu@j\uu;mlw_)yduw\ﬂjlﬁj;uolﬁﬂyrzﬁ&_g

C,\.w‘cj..}ilhjbMdW\M)J)L;f}d))l{‘)viﬁbl -

.er>'-ith by oslglin b bl A58 Ol u""i;;l"wi -
el ol (Kol as 5l el 5 ol s 28 Olsl s W -

ol O,

\64’ Usles
slis o8 ol b s ol il ladle S 16 S L s Bslas S a8
B35dme Sl 2ot el (S sl 53 lalls o ol odkal s
aslie gl dlesl Lol o3Y 5 wsb ez OF (gl sddick 25 3de
risn ol 35 3Ll i BAICL 25 lie B30 4 1) sdeliiss
wlls 1) 255 Bk 08 (g bbas e 5 by a8 Sl sl a8 55l e Esly
2l laaaly 5500 W35 el ade SL5 Glac B3 sdee Sl 2ol 5 L
2l gbaakaly ol 51 ls s g bl b g3ledle S 26 s
s danh) pls 5 s ot anhGO L s it 51 s Le
L8 Sl s )l a5 (MA+XPEAX) ) Lilise ) lY oo b sl
S (Gd= Vsl 3535 0 23 SO ol GIY o b Vsame (536 Clis
355 @5 5 63l SHls BB s 55 Vaens S Sl o il ol 55
(=L EX=0) o) oty ) b 53 5 w6 3500 ealitl 2y mba

S oy (XL X=0 L X=H) ) o g U
(San Diego, 65-75).

Sl s bl g3l el L8 sl jole sbs S ke b o
S aS) Wil ) o) e obe Lela WS s 2 5 6005 ke
93 Om bl s e Sl S jho sde eyl 5 Lls,l R OLas +) sue

1 - Threshold Function



') j.‘.'lLl “,.AJ)'UJ JL\N KA% a)Lo.‘.f& cL;dUm C,u._‘).l.h J:”Ajji —Jd& wllas / YV E

Loy esSae daly boedals Byl SO sy skasili <) sde 5 p e
Sy i s sl 31 0150 (ol ppaho 53 5383 5 s Bl
olwdle 5 s S eslaal s Lo T3 P Slles 1 Lol C:Lb iledb

S dal gt awle 3 raan gl Aslas 5 b 51 Il s

-\ if X< 0
(¢ Jsles )

Fir={ + ifx=0
VX

G Sl L Gl ot S Sl S en (S Al (s
Dol ol 5 Sl 0 &S o o 05 0 50 6500 Slsbs 2,
o S5 A3 sy s s nl o S s pabe Bl 4 45 el g pme i
NI £ 5 ambe 555 3 sdes WS Sk ooyl s Vo ) Asles s
J a4 Js el oSl 0T 3 S Glaginems oS 2l & ol Slo s 5
Athanasios K. Tsadiras, ) | : ol gt doly AT & ) 35 A §ses
2l 5 ded o8 o DL Ly Sse 4 45 ol glabslan pluaad dslee (A1
Dslao 5 s 2 Sl p ndsl sl ol locad Ul 53le o st 1 Lo S
ol o1 Ked 0 Ol s B s 2l SIS
tm s 2 ol sl Usles

k k (0 dJsles )
C@li) = XXIm)*W(n#*n)

n=1 m=1

kp
C@i+1)= C() +X X C>i)*W(k*Kk) (7 dsles)
1

n=1i=



\\o/L;)-Lad&uu@j\uu;mlw_)yduw\ﬂjlﬁj;uolﬁﬂyrzﬁ&_g

i: b o S s 2l osledt

1) : b o S sl pli s 2 adsl g la s
Ch :  Jlb oS lppli st 5 sl
W) © b S & g o Sl e 5o

K: S () b e sl

P: w\ewjd\;aﬁgsr\Pf,fj|;ﬁ

jeﬁéu&“ﬁmjw&ﬁdsbé)bg;}uw&fwa‘jww

J;&.ﬂ.&ﬁ&iﬂwv\;bw‘c&;.’g

b ol il Hletle 5 )

Sl i T o Sl 5 sy 51 Spa a aspldie 5 A3055-Y
o Dbl L by 3l S a Jle jsb w0 O Sl k5 e (gl
e o3y yolant V4 B =) o lie SO LT

Las b plo b dladil 5 Ja s Las g ples (108 slT—¢

A o> Sl 5 bsg Gk Sl s OIS RS S a p i Lule =0
S

Ll s 4 Ode; B K 5 bangs Vbl 5 Jub 5 blie Ol 31 W5 delsl 1
FHLPW

Mﬁ&‘@&“ilﬂmﬁdﬂﬂﬁ“@ua’uﬂ&@ -

Wj#))}ﬂ)‘ﬁ&bdb.}‘.kﬁb -

et e 31 (SBT3, -



AR j.‘.'lLl “,.AJ)'UJ JL gy a)Lo.‘.f& cL;dUm o ke J:”Ajji —Jd& aaldad / VN

Oy fie SIS adlie 5 aspm e Ll 5 s
Gy o VAWl 3 13,8 ISl ol adl 3 slamio 31188 Tl 53 5
3 LS ol 5 G S st 0SBV e 5l s el LS e e 3
L35 sl .l 4y s e ey Al )L o J s el Ol sl 3
e )5S e elsl [y 5528 ol Yere Jla BYAVE Jl Sl oS ol ol il
S Sl ggarr ey oy ple (VL s 530S 5o (el Sl - e
S 03 s sl Ly O JSms slein by s G e b
e ey Sl P00 4 e pdes (ol asd e ST e e b pdes

'_;}j,& ubﬁ;\ Ubws)js&ié‘ﬂ)wﬁ)ﬁ)bgﬂ&

by 5iS Kos 5l olasl a5 550 (S asw ol 2S) @y yuloms sl ol

o s asl b lemtael Olygs 53 dixdls [ ga> O 5 55 s 5 03,0 Ol Al
ol i 5l de il e Y8 U LSS apse daee aess VAYY
S Y0 s dome O pelul 5 oS a s doee Wi 056l Ll
Sba Glate o SYY 5 Em O w Gl e SOIYY LS YO ol 5lcd

by ool plcglie e laysis plo b oobw Slle dor a

Lol (s S35 4 (o3laBl OMame 5 ol il a4 g e il 5 O
5 bl IS ol 5l olas sl e gl xS Gadle b Al 5
5 Al L 65 S 5l ool ol il 555 S g 5 LG slas sl
(ool FLEl 5 el G S (g olid Cacid S gl o4 Yo Jl
i U3 Lo ge asslis ol sl 513 555 S 5ms 55 1 sslasl Sl
I o O L O L e TE A BT LIV

Glaasal 5 lolzel 51 30 LS asw Ol Ly, ool 4 a8 bl ol



\\\//L;)-Lad&uu@j\uu;mlw_)yduw\ﬂjlﬁj;uolﬁﬂyrzﬁ&_g

ST S o Wl o nl 53 e B o Jalss 5 esss 5S1E
aii o AL s Ll e B ag Ol pal 3 e e Sl
258 atsl Wl 1) Sl el nl s ol belpe 18 cadlaie gla ollcio
L) 5 (Cwglie) [oolate Ol 53 o Gl And o8 4 4w Ol oo N"U
Sl OBles a5 deme).ol wilajsls ailn 3 O alibbes b Coaslie
(omloders Solor s g 03 010l ol (S b
Ceaslis 0L b OT g gas 5 ailate 3 1S 0l slatoalis b agy o e
b 53 o mho Sz b L ocdbe 5 JSal il Caeny 4 (el
Gl ol Eilsme 5 K el gl 4l opl 5l et el 4 e el
Sl 0l Eol ey onlon 3005 5 s G2l Sl Sl 5 s es
ool Dl sl ks 5 Sl (8 5 G b a e SU 0 M8 gl &
e S b K L el el il ager U gmes 53 e s
34 5200 Sl plie e L > 4 g Kby e Sl @ a5 L Dl sl
LoaS S o 50 S 3yl el OUT cnld @ el (SKaw b ol o2
gl So bk Sl S s e a8 dlie 4 e S R b
oS sl Sl (Sae 45 Wles S LA age Ol 0 ) ) Oy (ke
Sl o slie s agir 55 ol 3l 25t Olgr SlaysiS 5 b e & Ol
Sl ol Sl asm g3l Samdse p bld 5 s sl 4 Ot Sl
Saolele Ol & o SaS o o e 1355 Sl 5 el (golass]
S S o e 3 e S S e alined el 515 Ml

RSP/ OUT&L&@\)}L D e 5 03l



') j.‘.'lLl “,.AJ)'UJ JL\N KA% a)Lo.‘.f& cL;dUm C,u._‘).l.h J:”Ajji —Jd& awldlas / VYA

P T - PRGN S R KR ]

a o slacly 5l SR A8l g (o A5 Olkes plandl 6l symelin 5 (b
Tor Glres S L b s el il (e 5 ponal 5 (b e 4 03
S ol g 25 Slbes plnil 6l KF e Sosel b sl els Lo
SBabble 0L o slay5iS sl 5 Sedbl laslg Ol 5 OLulil )8 Lo s

2y ol DB pl 8
3 Ml mbme promen 5 b B e 53 wse D3 HIF LU co
J=ls slaes S s o e QW (ol Ao o s S ababls OL 2 1gladdas
5 Sl CiS5L Gl s pll ol ez b s 4 i L eSS
Ol 31 &S o S 0L > cpl s G b 5l S s Je ol Sl )18 5
JA LS o e S g ladlae 5 el malrs 5o 0 Sl
4 Ol e Laly onl 5o A eslial s Glacul iz s gl ssiS pl 001
S Coal hsd a Kl s p GlaosiS Kes b oasw sdisn Jll
Gebas O 3l day 5 A axlsn o 5 s S5 b 0L ) Sl OY

J;OJLﬂuJQQJw‘Q)ﬂ@W

Ll (6) 558 55 Sloylsale =5, slaailay iyl i plaas! dla, 51 eslaal
Ol 5 s 50 OF plad (6 2y ol (Gl il (5L (513 45 4 5
Ol = apmdh 5 Glad o il (g0 55 (SaaSid LS o 555 S Ol
Jsl lassy Olen 51 dsls, 55 0 se Oler 53 o3 slala 55 S48 (63 5
s gy e Sl LA g st ol sladel y dlad L L] el
OBl s sl Sl g Glas o o s s Saoed Lk slarl gl
Jod s Llodd b s 53 p3 50 & 3lgr Wl a3 5 e 2

L A S| S e eslinad 3y ol Osls 0L sl Il 5 s e Ol



\\«/L;jud&uu@j\uu;mlw_)yduw\ﬂjlﬁj;uolﬁﬂyrzﬁ&_g

Ol 53 O Lol Sl oz 51 2aS Sl a5 Slsl el 3 &5l
Ob\j'e@}Ag_éfpb_)tfdé_ébu&liﬁ.v\yiﬁ.&gd\jd@q)yaufbj\fﬁ
ol Ol 4 xSl 5 wle) sl 3 Olaasie 6,5 @
St Ol s oS gloglale gt lawilu, OV 15 cligls elaxs] laasls
5 kS o 1y 35 (65108 8l Wl b asly S g i 5 o 25 5T AL

el el BB s gdee O Slamls 5 s Bl slaass

Gl sbaa s sl Jlo SaS byl as g Ol SET L 2 glondad 5 Jbo el
ey s Ol s o8 b Sl s JH 4 SO JWEE eames
Ol Goo 5 A g0 a8 5 oo e lag o 51 o ) ol 4 5 03
ol 3 bl VL Sl b men 5 elIL O SV el el pl 5 658l

NG S AP PWAY

SV 55 4 g 3 50l Exls 51 (G i ade g (088 NS S 0
e bl g g g0 Wiles S (305 Sumlp OF Gl ol slad b
el 8 53,8 o Camdly ol 4 A s e Ol kol Ay el 538 ol
=l XS e Jems ) e 65 ol LS5 Ciloss saaslb ols3l 5l 5 siS
SSalible 0L & tesly Jolgs S s g2 o 2 Sl SE 058
3200 M Ll 5iS ol e Sl s 2o ST g ie S Al

Sl os S
Ol Sl S s il Lid el Sl (St 8 el @ g g o 25
Ol el 35 QLB & Oy Sl o8 lasl 4 LAg 5 o o LS adasle
5 b s Wl s coslanl e Jols 0T 4 g by e

Dbl 4 apy 03500 o ol gl a5 (pl 3 pd e P s e



AR j.‘.'lLl “,.AJ)'UJ JL gy a)Lo.‘.f& cL;dUm o ke J:”Ajji —Jd& daldad / VY

ol ) AS o sl Sl oS il 30t gLl e
Lmledys & 00 @l 5l (65l Bl Gams

d g gl gl O 1 518 3T glaaid 3o (556 s ls Lt e F
S Olsee s S e gla piie 505,81y dlas ol s (oolguiny ol LLE
3 s ol elew gLaS e Gla e i 95 Sl 4 g 5 el il
Sl oS ol 30 3 055 S 8,8 s i daly e ool T OLe el
5> 08 K goslaa 3l 58 OF O3 e & slizel Oljs 5 035 pagde O
ot (S3lwand Ja ol La e 5 alie plo U 0T daly 5 psgde OF o pas
(sl s 5 aalllae 51 g o8 Sl sl b BT £ 5 pyghe b ine V4 Juls
0> el spmsa Glall s WSk b el SU e Jelse 5 a2
sl 5w Ol oy Sb 3 b ply ol (93,50 Slallls o a4 5 23S
Ll SO Ay Gl sy ol Sl e (gileand 5 glulis 08 e ol L adads
et e oS Ol e s s A3l o 5 530 5 malr (5B Cld
o Bl epar 55 08 Sk sl e 6l bty s s 4l
Sl Sale 53 5 s e Wl e Jskee 5 e S U By 5 sl

A
s (23055 51 8N Ly alis o (3B lass Dlde end (1
2 RSy b e G np Chns b s Bgte 8 00 sk Dl e
O 50 ) Ole ik s dbye 5B sladss s eslinal (36 Gl il
oL Olses s asOlis sy pl (636 ols aid 5 o306 ladys Ad 55
ii gileddhe dsb o OB ol eslis Ole Jalsy o sax 55 OB



m/L;)-Lad&uu@j\uu;mlw_)yduw\ﬂjlﬁj;uolﬁﬂyrzﬁ&_g

Gk Al Sl szl (X)) 5 (Vi) sla e Ole e daly 35 a0 LT -
T b cd Joen 20 L 8 RalS b Gl g s el 56 -
(=) e /()

Sl slizel () 5 (Y)) (sla puiie Ols o Baly 3 g2 s 00 dix -~

MB il 5 OBl LB Obe S3S sl b L5 slacar 2 o
KB S adl das o OB LS waal 4 1y 8 fglenal LB 5 5 el s (25
S5 5 s (has do garme dw Ol &S Cl pl Bl ags Jde s de>dle
2ol IS S e Sl S Gl e I sy ST
U Sl e 5l il sl gLl Llg e s e eslinad U
Lo sl st (oS (oS k) by (chas 5 b (558) oraan
S GEe (s pl oo AL ey ol A S5 e b5 Gl
03,8 esliial Sy 1 ealie (108 30§ e Sl mbaan SU5 e
sl

ks s Sldlas 51 osdel s 2B s e Sy Wl el
) ol ol e 5 0 IS o sy s (G50 Gl LB (g OB
DU sl fo e 53 S ES e 5 age Alse V4 BS a5l (36 b A2
plis UL Lol sdd LSLS w s Ol 5 il ol DU 035 0 g
s Sl ol 8GE Gl 1S ) (T 158 Cane 555 53 Sty pans

OYAr o o o Sl m Ol ol (g pgar dm bt sl ol Y O
s badie Kos o bolts, s badge 51 s b 56 el Lis s
OLis Conl () 2w 5 (1) Cote O35 s & Hbceer O L cdle b Lasly

CAAW ‘Mb)‘ﬁj J}M}dﬁ&‘&b eﬁjbwdskﬁj‘)jﬁo‘).) g;..»‘ ol o3l>



AR j.‘.'lLl “,.hé)'bl JL gy a)La..f& cL;dUm o ke L;:..hj}l —Jd& aaldad / VYY

Sy Oy ey & sy S DI 0T 55 a5 il i cadle slls OIS

Wl dal s

5 O Sl el il 5 e sl (S 28 s a4 Ghas ol

e o 3 Wl e ke s e Wy 5 S S laadlie o bLS)
O st sl s el o eslinad S O b s el L eyl 1 ()I08 3
B8N sl paze Obe e Baly 3 gm s slizel Jljwr 4 a2l SRagsy ool 5 354
2 e e Ay L3l KK Jlse 4 e 5 abs Tl 93w g Do yen
o s Tl nl (bl ey sl ly plae paze 18 Al L Ll e
sdalie |0 IS 53 a5 A A5 gy sm Ol (536 ol L2 (s 2l
AaBle Jame 53 OIS S S oa e a9 4 S0 Sl 2K ol o
S Ao 1y OSGl ol OFS o 5 Oliies (Ol el 40 5 Sl 4 50 Ol o
03,8 Mo gt 5 Aoy 5 e b L pl gy il Glag b o«
cololid |y aypw 233le o 108 56 laadle 5 s e ple o 1 OF @l b

.MS)J_}@.«SJ



\W/L;jud&uw;\uu;ww_e_)yduw\ﬂ)\ﬁj_:uo\;b;;sh;;s‘,.aﬁ&r;

s (S s 38 WLBLe 3 ol 5 F5e ealis =) s

fothe £ eo#he ol
0528 53 S ) o ol 5 Sl Ci
(p20 2S15) g2 G
Cles ooyl 5 ol Cs
O szl 5 Ol slacJlas C4
(o3 B Slas s 6l S 5 o bplosl Dllas plnil) allad slay )2 Cs
(lexx! 5 oLl wlo ) i 5 Jbo Sl ool 5 Sl ol 53l Ce
o b el 3 pe— st Ly siS ol slaslid G
S S S 53 e sl 528 Cule Cs
Wl b il 38l 5 (o 23] G
ol 9 oolal Ll 5 s s Cio
e L 5 laala Cu
=25 Cn
g d 25 S, iS e des Cis
Se Sl g o it glay a8 el Al Cus
P e e S Slag s s wle 4 ke Cis
sl 5 galgr o plls 4 glaos S b Cis
el el 4 o Ci7
ol 4 slaes S 5 bl gl piS Ll il Cis
Cyo

@3l laes S 4 s e w3 ol Ao




fa 5 — ek wslilas /1 YE

o e

') ).:»‘L: ‘;"“5).‘}:’ de KA% o)l.o.j: cL;AUGJ

. caiTe . L . s sl . A e s g R A N
Ay r.__L.uq... L EPR R e r.__L.w ...r.l_.\ r.[l_.\ e p8 et _rEG Zalil asm-n RS

%

ety glas s

e Tl

15

C

Ll b




wo/L;)-Lad&uu@j\uu;mlw_)yduw\ﬂjlﬁj;uolﬁﬂyrzﬁ&_g

g Ol pm g foe O S lams Jdov 5 45
S g Olpm 3 SUe 2 Fie Jolse 3B Colld 08 o 5 5 G Sl e
(Rl dnalr DL (550 5 5 B o 5 g3l aalllas 5 s ) (s
G crlis L8 Slabs Loy 4 S Conl ol OF Cup Yl sy
ERBIEP O OIS RS s 2 S s e 4 Dpsle o Glagtes
L Slee bl lagbe el iluand Jle calie 058 jasile e
oS Qoo 5 o

b bl sbml g ol Olge & Ll g5 e 0k &1 36 il A%
23 Sl 5 DL slml (gl s 0S5 2sm e G B L5l sl sl
Chazi b Adg s OIS RS RS e ol A0 il Ll 8 I L i

5 Jelse am oS Sl pl s O Sos 5 IS g s bl 3 e g
S OIS 5 ek A el 5 O s 5 S el SLl
2o Jele e o Jbs Ll Shles 5 Sl el b sl st
L Sl o amsl Ol a5 Olldeclw 5y cnl 51955 Lol |y 4 g Ol o
Jwéu@}f&bdjduﬁ o) o el S 5L ol BiE 3 S e
s b Bl lalid b el 5 Ol il s Sl el a4 S
S Ol sl e Sl S5 5 60l LIS
o cmal 5 Ol pgde 630 Cls A28 55 alie U egl oS
JSas 1 OIS ES S el lnl ol 680 S Sl s L
gl e An S5s Sl sl oo a Ap 251 Gme e Sle l s e
L osls, /el 51 Sua Bome 53 WG 5 Sl t 0L 5o G psede (3Ludled

w\wjjsjyjfu:ﬁ



AR j.‘.'lLl “,.hé)'bl JL gy a)La..f& cL;dUm o ke L;:..hj}l —Jd& aaldad / VY

Lisled e le ol S gl Al o0 IKE o5l ol i 5l us IS8«

.w\q)yﬁrSBL;uétwéLéé):ijwéuw}»ﬂrﬁﬁéﬁ

€ € G € € € € C C Cy Cy Cp €y Cy G C € € Cyp
¢ o0 o0 o0 0 1 1 1 -1 1 0 0 0 1 0 0 0 0 0 0
¢ -1 0 1 1 00 0 0 0 0 0 0 0 0 0 0 0 0 0
C; 1 1 600 0o o 0 0o 0 1 0 0 0 0 0 0 0 0 0
LoV | 600 0o 0o 0 0 0 0 0 0 0 0 0 0 0 0 0 0
¢c: o 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
¢ o0 o0 o0 -1 1 0 1 -1 0 0 -1 0 1 0 0 0 0 0 0
W ¢c. o 0 0 0 0 0 0 1 1 0 0 1 0 0 0 0 0 0 0
C: 0 0 1 600 0o 0o 0o 0 0 0 0 0 0 0 0 0 0 0
¢G o0 0 -1 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cp 0 1 o0 0o 0 0o 0o 0o 0 0 1 0 0 0 ] 0 0 0 0
Chn 0 1 1 1 00 0 0 0 0 0 0 0 0 0 0 0 0 0
C,. 0 0 -1 0 0 0 0 0 0 -1 0 0 0 0 0 0 0 0 0
Ce 0 0 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cy 0 0 0 1 1 1T 0 0 0 0 0 0 1 0 0 0 0 0 0
C:z 0 0 0 0 0 0 0o 0 0 0 0 0 0 0 ] 1 0 1 0
Cs 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0
Cr- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Ceg 0 0 0 0 0 0 0 0O 0 0 0 0 0 0 1 1 1 0 0
Ceg 0 0 0 0 0 0 0 0 O 0 0 0 0 0 0 1 0 1 0

e 3 ey (536 St LB 3 s it b pealie Dl i Slelows 43 b
Wi sl g Cose Ll 5Bl AE Sl ¢l ol il s
A sy LB s Ol |y 36 Gl LB Candy Ssd ) 636 ctll
elsdy Ods Jled Ol sdaasOlis 5 [* o V] S50 s (306 sade Al b ol
slad jo laad (o3b Corld A8 - e G Sl 4l I eate b o st
SOl e b ol L8 s bl Sl Ll gl el Gy
SAS Jdoa Shasn cal 5s S elid anlS & s b by oo
LB Olabes ol Ser 55 md @l s b el LB ealie 5 b e
bty Oy 53 50 laslisry (S em o 5 a5 sl 30 Cxld

Aslas 51 pooman 550 o0 eau:M\M@fiJMASV)\ sl Jls OY¥sles



\W/L;)-LaL;}-uu@)-\uumpe_)yduw\ﬂ)lﬁj;uolﬁﬂyrzﬁ&ﬁ;

oslizal ol Slbe b iladly Gl rbwin 5 b 5> G-
258

s ools sl sl Kb 1) b el b Ayl Ll s s, i
5 ealie 5 Laslsy pla 1 0 86 5 S e 0 s obe 5 Sl ol
Lol Co«g)\)bﬁ%;w,\f.&swdﬁﬂ@u&um
C-[+ o+  oo0)'oo0oo0o000O0O0OOT OO ]
Ol ol gt (50 Gl A0 Condy Vs ) SV¥sles 31 eslaal L
Lo ply a4 sw

Cnewl =F(C0.W )+ CO)

mel=[1 000111 000O0O0:H1 ooooooJ
1Cnew2=[0111oooo11oooooo]

Chews= Chewz
IS o Sl Sledel s 4y 3lael Jbowi 5 4325 5 Coewr Ll3 Jow L
Shles 5 Ol Jalpl b oS S8 8 amd bl 018 e (il ol Ll
wsw ol a0 e dals Co o a (Cg 3las)) s 55 Jb 5 Sl
Sl sis polow baylid il 5 (Cs o)) H5iS 5o ol 5 DL slml 6l
s Jal U131 a5 (G slas ) oo b cdlbee 3 o0 — 08
ol s Jlaast 5 (Cyp sl ) Ml sbaobeslu 5 o8 sla, 528 oy

C,m.:t‘.) M‘j} dL‘JJMb(ClybLX}‘)) Lf'fp 6[.&‘)};5

JJG..;)J b é)})b ol L,PDJJMCO LS‘J“U‘J LSJU Q;—LVLMQLMWJQ

s A GU)\(X:I Lx=0) o o3 o> GU s w Js (..i):f{
Pl e s & 5l oS eslizal (xX=-11 x=0 L x=+1)

Cnew1=[000.1111000-101000000]



AR j.‘.'lLl “,.AJ)'UJ JL gy a)Lo.‘.f& cL;dUm o ke J:”Ajji —Jd& aaldad / VYA

Cnewf[ 4 -1 1 -1 111 0 1 0 -1 11200000
Cnew{=
Cnew“:[ 1 1 -1 1111 1111112020100 0

Cnew5‘[1-1-1-1111-11-1-11100000
Cnew5=cneW4

j\.sﬁ.ua\y'-éﬁjv@&léﬁj@u&jﬁ-gCnewsjbﬁJﬁbdl{W

Ol 636 Cotld B8 ol Sea Sl edel o 4 Slwloe Sl oikal s 4 S
Sl 5 il [l &S 58 Wos 1) s Olpu (23S 5 lses byl
wogm ol Glag sslm ax s cxge (G olis)) 4 5o Jb s Sl
5ol Il aelsl js 9558 0 508 53 ol 5 LI sl gl p (Cs slas )
5 (Cyslas)) a 15 Las Cod 4 g (655 0 S S ¢ Jbo 5 Sl Sl s
Sl pamen b e S (G sl)) Sas e ules O g o
53 b e EalS el Jal s slel s w4 (Cy slas ) Lo 4 Cillies (glaes S
DLid ulsdl Co s Sldl Ol 5 olals o35 4 lals &\J-s\,\;,)pmm\
(€ slas)) Ml slaslg [Las il aalsl s 5 g il gla 48
SLaysiS b B JalS Lol psdse (pl pomen A dal a2
2osbas e Wsy Lelsl 3 dd algst a1 (Cy slas ) ol s ool 5 s
& (€ 3155) o 33155 S sl 8l Hhodl iy sl )LES DS 5SS
5 oS e sladla, 5 A8 e iy gl G058l s Olls by s S g
5 PR Sa o BGIS  (t eaSd kol 5 3l S 8
g3 g eals 13 L Lo 1y a ) g 030 5 Ol s see SIS (Crpslds ) 2o
5> S e Ollis el 3y bl (Ca s Co slst)) |y assm g3y s

LS‘J? (W1 A g r.ﬁf 39 CA}J ‘]a.wj}' M éﬁ\jj C,w:bp- u’ﬁ'\is’” O g0

<

=

=}

<
— et e



\M/L;)-Lad&uu@j\uu;mlw_)yduw\ﬂjlﬁj;uolﬁﬂyrzﬁ&_g

38 S8 e 58S e Glags 25 5 el eslel (Crp 214) a5 Jles!
Al ol ey Jboy Sl ol 5 olads Sl Wy, &lsl &y sm s
slas ) Madloe slasly KaS' L o) s Aes 5 (oleanal o8 sl 508 olls
4L 4 &S pd e Sl A e ol 4 Ol 5 sl e Lge (Cos
e s Do bt Glaey 5 e el Al e s sl sduie
p3m 5 s i byl glaey S 5 (Crz b)) (o8 — 08 A e s
sl ) 5 (Cug slas)) (O, Jbasn s 5 o 8 b 5 Cuglie dgr) (6 s

J_}”Zkfa (C]s J‘J?'-)) 3 (C16

S g Ol (30 Sl L2 o Sl edal s 4 S 4 a5 L
J;i\je\ :’J}ji é;& Ay g j-)b-jéz-b dwbu (_SLA‘}&JL\.«N )‘Lﬁ'{i’\”’)d"
A.LILEA4.:)_5...»€~.>JA)d)b@)dﬁﬁn)Q..»\JLA)&LQ\QL&&\J}J\M

RGN 073N NE RGN VR S5 ol b

.«\.«ZAS‘)‘ COJbJ’Q)j"pM‘\SW‘Q)‘ffJﬁ’.&.)‘°MTJ’MU:’.‘
GLCbl 5l ol 45 dd dal g s Ol 23S b sl oLl 5 5 K05

Ll (550 bl Ll ST 5 B e 5 lies



AR j.‘.'lLl “,.hé)'bl JL gy a)Lo.‘.f& cL;dUm o ke J:”Ajji —Jd& daldad / VY

S S 4o
LMk rl o ekd sledy (B bl L8 il 5 e S B
5 Fosake g 5 53 LG dms e Ly O ol ey piS el 5 Ol ade
bl rmen 5 il Gl les G 5 plulld 5 4 e Of e alBle glad
Copde 3 Shes camal 5 0350 3T (sl ol 5 S5 & Oy i (SUa s
3 Olims & Jbe pl by il sag e s o laess a1y o
5 Obaigd e laggn isn lp U das o 1y oslrl pl OIS OIS e
Ll ol la gl o aze Ol Jailsy (636 SLadss jeots b g el
SEdAe opl gk 5 pte Gl i sy Js 4 S e g bl
3 Ay o5eS oSl DU Sl Agde b b e (50 C bl AL (gl el
Saas 50k 2 55 Ul e s Jl 5o ol e Ll b a5 L b
5 il glaases sbml 4 Dosle Jslae 5 e Ly on5 5 23005 b m0L
Dby OF Jaome Ll b SLles o8 58 (556 crlid slaadds Jus 51 s
asle b ol Wn S CAJf Al b Rl OlE o s ol Bl os Al
Sl s 8 age &S esls 550 a5 5 (Sl gle S Ll e s

Sols g
oSl S 5 s Sles (88 ks (K8 opat 0 S Gl
Olse & b syl .ol o gl sl ool mis 3515 5 505 Olllns 5 03 50 claes
Jolos gt e eslinal 5 e (63l S 4 Ayl BT sl 63,0,
25 b e e s B 53lein 535 1 Ly 23S O ony 5 O e cilisn sl sl
5okl o 53 1) st ellas o 5 S 1 lssiS 5 oS

S ey 5 e O UL



AR /éjud&uu@j\uumpg)ydu@\ﬁjljs/,;um;b;;sg;;sﬁﬁ&r;

swl Gl sl Olge 4 Wiy e dlie cpl L3 odd €l 3B ol L8
12,8 1A esliad 550 56 n5 gleshie 4 ole sl
30558 53 Sl 5 DU sl 6l w5308 3 e sla LB SL5)) -
Ll s e 2S5 S
e b ol s 50 USRS uSes sl AU il la L ST s -
)5S 5o elow sl 5L o
CanS 3 pemis 5 e Of 3 &S Wb I 006,58 5 55 Bl e b gyl ol
el Jb s Sl Sl 5 Sl el e 5 SUEL S5 o,
s @l g3l ol 8 51 6 Se g b Al e ansls Olea, 5 Ol dec il
Col 5 DS il 5 U o JhalS a4 el gaay S s 5 dllas ol o
a5l e Sse 5 95 maly DLl Gl ey cad Bl 5 colid 4 o psle (e
Sy 5 S el oo e ol 5 Hpd SRSl Soemie 5 S o5
S L s glawh 5 L alis (51 St apes SISO A s el ks
Sl o e 5 Jbog Sl ol 5 ol



AR j.‘.'lLl “,.AJ)'UJ JL gy a)Lo.‘.f& cL;dUm o ke J:”Ajji —Jd& aaldad / VY'Y

@L'..a
AR ﬂsq_w‘))‘)‘)béfﬁ)rb&&€uﬂdbw -\

(Sl oy 2aSU L amiel iasn gl B sl (gussd s Y
‘\Y’/\q ‘ul:S Z)U;li

W'°k~ Cﬂ.s.)jjé \\/)J JN'.N‘)LA.:M L}_r‘ﬁwc(l;l.m) Q)yw)&)‘ﬁf} —i

WA sls e (b g 1S e -0

WM (G g, b sl 1

WA Ol 5 ) 5w ol oy Cule =V

WA sl e oY 0T L cule A

v Clgua)l Ol Ol (65 g0 4 )l sl ol =4

oy ol ) s 53 O 1 il J<.Aj.e O3l ¢ desma OBLAd 2ay 0—) 0
VAN s sl ShLST 5 Ol S 0 e g o SV

12- A. R. Montazemi, D. W. Conrath, “The Use of Cognitive Mapping
for Information Requirements Analysis,” MIS Quarterly, 10:44-55, (1986)
13- A K. Tsadiras, K.G. Margaritis, “Cognitive Mapping and Certainty
Neuron Fuzzy Cognitive Maps,” Information Sciences, 101:109-130 (1997)
14- Athanasios K. Tsadiras, Using Fuzzy Cognetive Maps as a Decision
Support System For political Decision, PCLp 172-182

15- Athanasios K. Tsadiras, Using Fuzzy Cognitive Maps for E-
CommerceStrategic Planning

16- Axelrod, R., The Structure of Decision: Cognitive Maps of Political
Elites, Princeton University Press,1976

17- Axelrod R. Structure of Decision: The Cognitive Maps of Political
Elites, Princeton University, Press, Princeton, NJ, 1976

18- B. Kosko, “Fuzzy Cognitive Maps,” International Journal of Man-
Machine Studies, 24:65-75, (1986)

19- B. Kosko, Neural Networks and Fuzzy Systems: Prentice Hall,
(1992)

20- Bezdek J. Editorial, Fuzzy Models- what are they, and why, IEEE
Transactions on Fuzzy Systems, 1993



\Y"Y"/ngl.'edb'-t“iM)'\uu.zﬂlb_Q)yé»w\ﬂ)\ﬁj;Uol;L;:Sg;;Srmﬁ&ﬁj

21- Chrysostomos D. StyliosE and Peter P. Groumpos ,Mathematical
Formulation of Fuzzy Cognitive Maps ,Laboratory for Automation and
Robotics,125,2001

22- Laukkanen, M., Comparative Cause Mapping of Management
Cognition: A computer Database For Natural Data , Helsinki School of
Economics and Business Publications, 1992

23- Huss W.R, Honton E.J, Scenario planning — what style should you
use?, Long Range Planning(4)-1987

24- K. Warren, Exploring competitive futures using cognitive mapping,
Long Range Planning(28)-1995

25- K. Langfield-Smith, A. Wirth, “Measuring Differences Between
Cognitive Maps,” Journal of Operational Research Society, 43:1135-1150,
(1992)

26- Kardaras D, Karakostas B, The use of fuzzy cognitive maps to
simulate the information systems strategic planning process, Information and
Software Technology 41 (1999) 197-210

27- Jason R. Cole, Fuzzy Cognitive Mapping: Applications in Education,
1999

28- M. Maruyama, “The Second Cybernetics: Deviation-amplifying
Mutual Causal Process,” American Scientist, 51:167-179, (1963)

29- M. G. Bougon, “Congregate Cognitive Maps: a Unified Dynamic
Theory of Organization and Strategy,” Journal of Management Studies,
29:369-389, (1992)

30- M. Caudill, “Using Neural Nets: Fuzzy Cognitive Maps,” Al Expert,
(1990) 49-53

31- Peter Heydebrec, F2C — An Innovative Approach to Use Fuzzy
Cognitive Maps (FCM) for the Valuation of High-Technology Ventures,
Vol. 2011, Article ID 483882, 14 pages

32- R. Taber, “Knowledge Processing with Fuzzy Cognitive Maps,”
Expert Systems with Applications,2:83-87, (1991)

33- San Diego, Fuzzy Cognitive maps, Int. J . Man-Machine
Studies(1986) 24, 65-75

34- Sadig R.Interpreting fuzzy cognitive maps (FCMs) using fuzzy
measures to evaluate water quality failures in distribution networks

35- Yiannis Boutalis, Member, IEEE, Adaptive Estimation of Fuzzy
Cognitive Maps with proven Stabilityand Parameter Convergence,1991



AARS J.?ll'l ‘r.hé)'bé JL gy D)Lo.»jl cL;AUQJ o ke J:"aj}l —L;o.k« aallad / VYV




