> < <

VY

VA
V4
Yy
Y¢
v¢
A\l
Yv

v\
Ve
Yv

Y4

¢y
A
¢¢
¢o

L gt

doun9s

J ¥l Juadll

S Ll £lS 3l &yl
e Bloa ¥ 5 ISal) Loaal ) — )

e Bl IS b (e oline Y — ¥

el Yl olSal p 545 ) — ¥

S Juadl

= Lol oS3l G )5

ool 5 seb s linas Y1858 Y

e Bl el el ins 80Y 55 @liusad I ¥ — ¥

ua.mal‘b:au:u_\.m.“ Y-—¢

wandl 5Ll pelil ¥ elS31 Y -1
) S il
Lcliboyl duvasll (Sl
i) Luvemal) LAY —
Ll oY Lma LRI Y — ¥
LS, Limal) 2l ¥ — ¥
&= ) el

02 g—addl G—taie

daids goill pualall € — )
il it sedet — ¥
Lol Uy ¢ — ¥

UV Llact — ¢

Lok goill Z LY DT € — 0



EA

oY
o1
1y

1o
v
14
VA
VA

AY
AY

AV

AA
AA

41

Gilae (5 gaill allss gauds § — 1

ouwolAd) Juadll

5 sl dalisy)

8w ) Lalas¥) (i 5a3 0 —

4 al) Jbas 0 — Y

i ,all LlusSlo — ¥
LYl o yae 0— ¢

owabiad) Juadll

(Y oluadl) 52559
S0l ook Oe Aol S ge VY
Spoll LS 3 -
Goall o gl allasn - ¥

S g 5ol Llaall lEndnll V- ¢

tabedl Juadll

S Ulao¥! #1S3 S bl LLAS

¢ <& o guuladl JaV — )

T aw O cgalall (Sasf V- ¥

ool Ulisey Cpulall V- ¥

Lgwasdl Ul g o guladl V — ¢

Lab L)) Pla g sl V — 0

Solll Juadll

S glae g JLoT 1 e Libaio¥I #lS3 Juliiuus
Joladl 5loall 2055 elilaun ¥l sISANA - )
Lo loy b jde Jolis YT Jaiie (o 5Ll A — ¥
&IJ.U



~ ~

A0

Gdag@i&]\@‘ﬁ?lg,dagchlﬂ\&aaugﬁbw Jie
cro sae cakladl e gasall aa () a it Lo Do yan s aladl fis el
sbhd o535 ol (55 ol 31 I o 511 556 a3 ggand Gl
liSe o dlal IS s g e 3 S el 356 5T e 50
8okl 8 S5 Las, o1 3,LaY (o ‘d‘;d-;a w2lsls clipelS s dlslia)
ST 8aLAI L3 yal sl o &9 0B, By 0l s conaiwis a3 !
sasdl reals 5Bl () 53l B SE s (T g0 138 L Gkl D sae
G Lo Loaal J85 Y 5 03€ 2 Ml g U5l Logro (535 L3 50 e

Cro 558 JIokey cans cuall T Ja I JAas o B s a2y
allileg el ccudl G o5-d (e Plag Llla, e il WL s
omell Taay 8 Uiy (8535 9T (5w Lo (330 ¥ 5 Lisge LS Ll
e BI3Y 138 JS I T80 ol (o 8,000 Lule S 5S5 5Ty
JIoles HLalll ol 538 e W sluand 45S 5o Lie (6T o a5 02,¥) o
8088 adlble (B Lo IS o JULT iy ] ) 535 GIS LSl
oo s sa sl (N 5o p5l8 Leiaias S alally Loa LS oYY
cro s calall JLaall a1 169 le g 5o manaly " elila a1 IS
da .}Jut ol a6 Loassy ol calall u;_m Oealis ST
el & ¥ gaad s dale oY slasy Jladl 1aa 3 Gn il (e o 5ie
S Wntins e JLadliaa 8 aNa¥l oe l,_us O bl ess)
Cro B g Lua3l 51 00 M8 5 (gull) el (e 1588 s L 5 Lt
Jlae 5 olandall Gan Lelal Helas ol st e @i Wiy uall
Gu@;;x: o 3 Zass 8l 2 Na Yl o 155 T o 5 e lilasa ¥ IS
SUNR TR U P PRCRVOR I

fan (o BoS ity alaS ailaa ad; ella¥) oSH Jlaasy

-0 -




Ll S Ll ¥l 3 5 oS alataly laay La S a el S5l
1oL el S gy sl Jpall ell3 i Loy 3,258 a3 s liaally
e 0l Ol e i) oya 53T Ll o sgde 5 Lnale alall 13

o a5 Gl i e ¢yl L 1) QU 138 g
oAt 5 BLE IS 5 de 553 g Al 5 Ao ggde pal et Pa
O el i g Unisiao (25001138 660 () alaly alidiiad a5 sl
L3151 5 Lualall salasy ol 138 e TudlS 3 ,S5 Sl 2,8 s
Leale JLadllaa oIS o5 (FSa Jbadl e ‘;;”-.*J

ool ase Jule o



J ¥ Jadll
‘;C.L"\Jamw sl Lo yas

a8 YT Leliams alig ale " GL eliba ¥ oSN i ya3 (Ko
uﬁgiuuﬁj."ats;c:u,_msbuy|uﬁ;eau,_@;
YY) Jaa " Usla o 6T e —Jladi lan 6 oaloabatdt aai— Ju Sy
SIS " palall JLoall AOLET 3 Lal 3 um SYYLE Gy Lulall
Y o s ya by Oogawlall Ja o J oW un ale o (3] elilain¥)
sge N edlle el aludll e 3,080 Lgd ¢ <0 5 #ISA) T iS5
oblaill s g syl adailly LGS Glusy) e uan o8

sl obdeall ASTda e 8508l el gall vl sl
aa Nasale allile LSy ol fo oI e g sl faaias
18U 8 5Lees soiall Jahll Lo 5o dlas i sla 80 L8l e 500
LS — Cpladls ., Sall s oF Laladl o 537 4 T Mo LdalIIS
5ooa ¥ s Sa Y Sy aL8,Y1 pe ol s oy — ol (o pp
o S8 (e sl e Lnim all LIS 003 e 05850 LYl Je
OuSINaA 8 Tangas Lo L5ST ca g uniS i g waBanll S L2
18 ‘UJ‘;—" O il s LilSe) 5 plats sunls gl (18 u:'m‘-u
Jiel 58 (S3T @YY Jan 3 Lo Sulina¥) Koy 3 mslias oA
G5 Db ol S osiabd ;M‘ SEIL s il

.wmuw\@\@@qgﬁgmm °

SISl ol ueW ags Uglac @

Loa U Gl e wlasial e g cpdagll Gada (M J s 51
5uyl ale 5 puiill ale STaulalS (ualill e sae b sgall & 58l
Sl ol s die g slaa ¥l ale 5 coloabll 5 ol 5 ghill ale
SO dlad o elindsd o ga o) e g Lasled (o vaad o ggall ola

-V -



EVO MV D (3 Laaa 5 (S5 500 (8 Lg3lanse 0588 elilanY
s (8 Sl s lee A58 1 0 01,8 e al IS 5el By ¥ 50 O sule
LS 338 OS5 LY 50 Ol sl (e sbas o Lin s lall

‘ilge Vet iy lasa s DEC 3,8 3 Lebibay]

SELloYl slS3 dsanl ) -

N\

simas "Leaa¥l " 5 "alamal" 06 ol Baall e Gl ey

Jad 5 Lo alsiles W1 a3 g3 Bule Loy Lo ,all Liad 8 aaly (5 53]
s obsiutl K Jde olibay ;Lsm«wu;fgm;*mau_um
b LA =YY chlmm sSAN Lo aaly iuaal e ol a5l 500
S;A;.gﬁgt,m,]UL&xMxmmePu;a’m@mml
aw_gmgéwvudﬁ_ﬁam&a&du{zlyuw@)m
Wiy cabs 53 5 B ol 5 SYY e 5358 (g5l ST pia ] el gk
gAY AT da bl " Tane e (s U915 o Las ¥ oo 2830
£1aAl Sl S ATy o8y oy dalall ces LaK AT L34 o LusY)
AT VY Banaa Ll ellds mids g (oLus ¥l 8lan (8 LBLa 3348 Sasy
s LYl oo Tubs g3 3T 48e

I olel,m AN Jeliats @y g waa ¢ 1541 IS el e

:Latsn U 51580 Lhand S35, 5500 Jodms o caall e Gunld 4w
53l paay a5 O ol ol 51 LaS i) i 5 all aealy
Y Laaia 355500 YW Laaaball ol sl o paladl g 153 A 0 s
Blaatl culy Lal s angaill alasl & 5aud 3l 3laadl Gud g5las
a3 .,_@J@u,n@gg@gu:u%@\gw\gm@y_@
Al sl 8 ebslanlly Bl shill o dla so (M a sl Wlle Jun
o 11 038 i) LBt 1 1) o iy a3 il
Lo 131,01 3T ol ¢ 5l Lgasd &y sSan 31 ZaslL J;\le Ll

-A-



Bl s Lte Lo 8l — L) paall (8 sbiage
a3 Ol o 5ST e libin ¥ sLS A duaal 1 wads sLasalyy
leses Ll o (s (I E5LaY) (S (S5 dag s LSS 3
Sl e 2taslatl 5 el oS ag s o) 28550 o @
o LS Y Ll LSl &yl
Lalll alaat il e laad¥ Kty i elibh ¥ olSA G o
L gl Lol slad e Lase =¥9) g Jalaall 8 Lolusy!
i paiall w51, IS gl 3 alud Sl s oYY Jaas Las
LoaTill =YY pe Jolanll oIS QTTA:._} Lol olaliayl 553 oo
ol adl 535 Gaiadl e T <a
Lslaad) Gualil) o 58S 8 Laga T 50 e lilaa ¥ S3N Calis @
aolas w5 & a¥l o 55 02! ,_;y[ oasi i 8 BacludlS
D Saall s LYl oYl 5 o lelan aulaill g ‘a:;:(;_uj L5 Ll
sigs .,l,m%;q&aegmoigngﬁismmmﬂ@.
0SS ULy e pa sl 5 L3all 5 LIMET WL piats Lalan)
S 53*.*-;1‘ plSa Yl o1 & uaiall g SLaas ¥y Unadl (e Saaas LSl )53
Lt sl of La il oA Sa
ol saall s SR e S 3K GLusyl e LS e YY didtue
I3 555 s Loles] SIST g Laaal ST bt o 58 5 dlans 5 dndil
SLaSE wl g 8 plaally 230l Jlae Wl alii 1 oYY sda il 5,
A bl )5S LST 3EY) elbee 3 3, Lal) s U geall (SLY
Jf_ausc,ﬂ_.‘;::gmwl_g\gadu_;m Y sigd & S LS
saa s cate Mo 50€ 5 I plias Al Bl a3 E 0
ey Tl Jaiasy Loy s Lwlua SlL0L3 5 Juol sie Sad
o oud Wty il gall o waall Ja i3 el <l L aals

-9 -



ST 050 08 el ¥ LS 5L Glae ¥ Bale g oLy s gl
o sl 5L ALty 53y bl &yl e i 5503
saill g oLus 3uls (8 Lage Sale ¢y s JIL 5 (LAY (ya w31
) sl Lualall a3 5 shasll
(S Lo 1S3 &liatad (yo &liue \ — ¥

clad g Guall Gaall 8 el ¥ oIS @ lEuls ciuuas a3l
535 L Lasd 050 L yamn a0 sl Saal ¥l 5 S

Jas) GglwlS (518 a5l alladl HUsii aloly a VAV diw a3
@ufe@ﬁ.%_uuet_ﬂ(@wm@#w@;mw
1aa jaskliaiads ) =V JSall 8 s se 58 oS DeepBIue*u_u.:.
alols paa u uatws IBM 48,8 8 (adals Gl (o el ol
) L seblaa ¥ (IS

SR S R U (P Wt PR ST NIWEFUN PR LY It & SRt ¥
Joe VA= + ), 8 Gl g Saasll ¥ ol L) g8 IS 9800 ol g il
"l Al e (S5 ala 5aly debuadl g3 Jao VY (g glus de s Josas
sl 5 ia g Jallly Sl elelun 3 Ua 0 Al e 5 )Lad) o€ 03
* “ AT

LS oY) Ll 3 5 cdaef 2 448 Diew B a2 Lja3
Lalas] Cyo allas) L6081 (3 S yo 50La3 5 Lawlad) nggﬂi\ NASA
Jie Osale V10 um&,vl&w}fs,_tmtsdgcmyusm
AU Al Hlusd dala 50 sladll SLaxy 5 b eslS

Sloslall jme (8 uY) sue Uy o sLaall Jolaill Jrgusil
clah a6 s lmgmiag o500 i< L elila¥ ol Sl oy al

_\~_




Mand) Lk 5 o 3815330 wLid 5 5l

May 11th, 1997
Computer won world champion of chess
(Deap Blua) { Gamy Kasparow)

953 co—ula alola g c_sJJa_.:Jlgs allad) oy V=V S
www.soi.wide.ad.jp/class/20040000/slides/04/img : ,oall
Saclad gcuu,m LA Ladan] oo wae 4 gls ‘Lﬁu\ Jadl gAJ
o Ala daslie g ol gudl Cim g5 (ol oY) pana i3 e il
Cro waall o 5 088 cwaadl alalllia oo ulaS Wl (g g 3 Glad) Sa
‘13 Il &l_a_}_..u‘X\ PN 913,138 e Ol aelus Sl c—ﬂb—.\-“
Gladl uolis Ja Jadd) el a¥ Sl el s da sy sl
Leladll ) J oo ol Cnfia o ggadl @3y @IAL cpaldl sda 4 E’,‘«‘-}}”J
o .CLs_.\}!I oo Al el ‘al_IAJ Ol e L)
wlaa<y Gallss LS Lalas¥ oy S50 C‘.A...\.“ Ledllas g_“dl oY ladl
L) ol iy a 58 Lol 5 ca a1 sy Basie Lasly; ol ks

-\ -



Lo 3 LS LS AT Jlall puts Y (5,27 8 ,5€ lidas ellia
Seadlly 5o guaill 354al o) 931 (A (g5 O O 90 Lwdas po Jolaly
Basandl olludl Gans 8 3 all J& et olisl
oS Lilaa ¥l £US3 g 9 3 Y=

oslal llgle;J_&bLe_}lc@.é_hSa:sm&JJéchLqu fL<all
il nd AT e 5T m STl BRI 6l 5 ol
ole JlaeS G g5 G ATy (wiia Jlae s el ¥ SIS3 0 (5 5
e oAl s 3llaie o oS g 558 (g Ulae a5 Good USE iy
o1l Lrale 83001 YLl 5 sua s0ai SLERS 5 5 panl o
Lalally LasLadl p gl ks A daiy -d€ms SLISH 158 3 5 i
oA Ll M (e 9T 08 (e FubTS

38 e llan Y1 eLSH el 5 o il 51 lall 1B 5S35 (s s
el ki slas gia gl esalll o 2aS3 @7 I Jsns)
elle S agd Uylas e JLataVly (g dull Jaall susall a3
CMAL 5 oISl Zalall ¥l agd A slas N BLA] ol slall Jial
el a1 LS Alae Jaud il (IR (s pemial] i) gl
15 1 Lo Zasf ¢ (1 i ) 5aill g gl sl Lia o
eyl e il e Lseliben ¥l L vmall wlSa sl : ay LS
Y LYy 8yl
LeliboY duvall ol

SIS Lol A glae Gul¥ 6 Lelibhan ¥l Lvamall SIS 81 53
o2 oA Sl GLYL AT8 S8 e 3G 5 oy s —diall Jial)
SIS LA Lol o5 (a5 (5t il L) il
Loamad] LA ¢ 1 0am 530 8 Lol a8 ]y . Jin

-\Y -



paly Jiadl (8 olesladl 53 Ll Gluae ¥l ale salias (a5 Al
oe s_\fJA.J\;qu\ alaiy y slaball 33 gl Jaalls Sy
Bagaall Lacanll LA o dilas] 1 b 11 £585 G35k

TS alal pa Loelibea¥) Lancoall lSedll o ¥ Gglly
oo p o wand sl e Lo gana 8 L e boladf e (5,230l
M\@gst\L@JMou@|y¢@@;wmw|
Led AL Lale o Al e Lalide (AT olly 6 4 bLab
) L Sliinl go aa &,M}L;J\ e 3,3

LB, U e oloslans Luvmadl ol il Bose o) Vias
L O Lgs el o Lo Laliy o 5 Ld W ool gl (3 g i)
dae il Ge olaull 13 a3 3 el a2 &m;amyg
wgﬂsms)_iu_aqs,;_m]Jtuvﬁﬁju@\g;\gtJ;,mn
O3 Y a8 3l sasadl A s e cianll e 55008 8.7l
* ol Tl e el

i panilly ala il e 85080 sdgs Lovmall @l sl @IS 13
LA Gyo olie puis o L5ST Jaaias ¥ Ll oy Baiall oYl 3
sl sl Jaall Il Lad 5ou 85 andl e Liclibiay) L\_ua_m
SLAAT 038 Ge Ml s e (5SS
02 yaill glase

85 (Y olld Luanl (g 5y Bny L8 508 S8 (s il 3ot 33
Sl &1 858800 a5 LodLbl e lusadl Al sf 8 saly ik gy S
Al e Huls <l a;f;u\c)tfubauﬂu:g;w;&;mﬁmﬂ
Gt yand et 5,088 5 L T e Jolaill e 5085 Liaas I3
Uob e L8805 ably oo3a sl dals 8 b Ll sl et 8 e
ste ol 3 Jads Lol (0 5 Joao il oo Lo 5 43355 4l 5 515

y-



350 il s e B3ua3 T slul, ol G pmdd

Anras go sLS s Jalaty Gl ¥l OLS 13] € sul)y il 51, ia oo
Sl g 5585 Blialy oloe gaall (gaass ¥ dlie (3 o540 Le o a2
A L8915 8 piall Jaalanlly Loalisl) Laal o nglp_s ligs Lsale
) SIS 3 Ll (S5 o L3 Ly T3 YY1 Ll v
5 ol G el 8l (5 5m SUTN a3 al g GlwsY s 3L ls
@gyuuk,;&_gqngubmmuwguwu."a_mw
ety A BT U8 il s S el g Qlbly e 5l
Lo Jolaill o3 Lgags o guuladl

Lol oS " sk Jans sine oo smealall a0 S LT 131
o 58 o skl da ol JBU S e o855 2080 Lala T aas o Lile
Jas 58 o smnladl (515 Lo 00 Jras 501138 pis VA e gl 0y
Sl Ui e 555 1 oy s s Gl Ja s Lo GV VA s
Al Ol 5 golal

o) 8" JsRs AT day aan al pe s Gl il e gl
03 13] g LS Lol s Lo Jawealls g (i " By g s sk
Bhill o 855 Jaallsda "5l au ¥y sl Gl GuBlll G L
J.AJ.‘_A.AJ:\_é;&raZYJ "UaA " K "Gaa" U.‘.“.‘)S:Jf&su‘ée_wm‘
Sl O L2 586 ada 5= ol all e o il 3l uis
(3l i€ ) Labo I Taliad b & gaasn L T5uls
eI 53 HAT sy SN Bkl (5 g2 sl (o godll 3latad
Land i im0 Lo, 138 a8 aa gl g 5dall Gl g cla,ull JS 4
Jsbsaals ot Y Lapu loa b &1 J 55 ol oSa o VA o s
s GAT Rl (o sl aaly (o piuoda jus sial g aaly (o aaly au

-\ -



oo 3aill e Jolats 0¥ (Saa IS il e Tel€3 SSTUY Jan e a3l
ST oy sdasll

3y Al Lalisy)

Jaad LS55 3t U glacs Lo bl Lscnadl ISl @IS 13)
") Ll Jlaaiw Uglas G saidl 3hie K 1315 oLus wie
o oty LaS — 35 Lol Y1 18 L) po Jolaill 3 (ST YN Jan )
Lo od LeShas I uLasith o o o0a ) SISLat & glae el — Lgal
saae e (88 i — bl o sl 50 3IS — Lk Y 833 Lo e
Lald Labasi lave JSI JGIG Taa

LSl g 558 5 ST e g 5alllia HuSay el olaull 83
Loaa s G el e ol uis by B udsy alas el
Amij_@ygéglglg)@&sgl&)ﬁllﬁd%d.uﬁwi
oLt of Loan yo Y1138 rovand Y Graladl 3 L3335

Lutans o QIEH (a0 50T 8 Gata o b o Ll 13] S &
S el e

(1) g oaddl Julaill oIS 13)

(1) G A G 1S g

(1) Gl wlss eslS

...J...J

(1) pae sl s ols

.(‘;\S)a;—bdd

Gl 5 A (53 b (o Jualiill sda S suae " GIKYL GIS13)
sia N LLs] . I calall 6 el ps 3 0ol 58S Lein5a oIS Y0

-\0 -



Lo 130 150 bl ool 38 K5 gy sl ol sl o s Lo slall
Wiy praaly p g i) JaiSo 9 L3S ol slan Lo ellay ¥ s Sl
s Gl gall sda JS elanil sie . Jaatll g o sulaldl g bl
o Lasad g Gl wlBa sae g it Gy Jallasll 50 Jla) (KLY
cans sloall an g (a1 padd o) 50 Al Gl (8 olilaall
oo a5 Bu,T 3] QI8N Al el pend a5 8 " Tl __,J*_wun;m
13 5 Lagl! 63! ,;T&Lﬁsﬁmjﬁguéf

K G Dyl el Al sy elidaia1 LA (o p gl 13g3
53—53;3!-5 Bara ‘us%e‘u—w‘—o‘;b Bagaa olnd o858 Lo JS La sk
Lalall e s ) BLa] s ¥y cn s ¥y s ¥ Y (gl 5l
sia JS JoLE5 oK1 a3 gl uds 8 8wae (SLaf 8 dlaas wl )
3 )l gl ) Lt L5 ) 5 T pam sl
e o 0 ¢ 59 C8lia 5153 (g il 5l 335 GLa ¥l o 23S 3
A saall (a5 B g g 01 55 G118 S s G s ¥ g a8l gl
" ga gl :‘;ﬁ{! OL«.uS:JI

andl sie 8L 5 e ol s AV pLusYl pllaas ]
=2l pelall e saSune INA o A gd an a sl JLELY) Sa
Sl Goans Liale i JLab Yl gal s oo Laju s 8,3l 5all
Jia g " el alladl dass o 5 dawiis gelibaial Jole JS" 4T e
S rad) 23wl 35 iy L Bal) 31,0 35l il
Ll

cralill ¢y 5300 e Lgel 330 a8 5 Alalall b5 30 501 Cro Toae o a2 5
s o (YT sl 2S5 cas Jany g3l Eandl ogs sl O Y] e
Le giio olel,ial el g el gl oldi 3ia g .aV A EA L Jo8 el ;54
Jadl aaiswuce o¥la s olel )5aAYl sda o2 g .o syl 3,55

-\ -



s oli il el 5 el way o8 Sl Ll Lelin Lal ay el
La e 5 slead IS 5 ,AT S.s:‘.\;: Ooolis

Lo danias J& ¥ s alls ) lias Sulae LuS 5 o sl
Sl Gamd el ¥ KM g 558 IS L8 Jan s &g sl Jas
gs%xizs_u)&.ﬂ aSa il Lalasf 8,08 Ls gaao (138 a5 g a3l
£ 55 oans 13l sl 8 Sty aB s g sl LRI L€ 3l e Jola
S350 53 aSatl Glase (3 Lol claliial G celibaYl oS3
el Jlae vl ML 5 AR s ciny el sy o
s (sl o e N (e s g0 Jlaes LS 5 Bbls ) T 5
O ol o ¥ ST YL el Y1 SISH palae s o Y 3
£1o0l o Lol el 58 1ia el oW1 LA Ge Jinas ba s
SBSI13A o 538 &g sl

La3lall Lahatl ae g )8y eliba ¥l oSI Gl ga 7okl Tasgas s
foslit s e %gmum_a]\gje_gi oI 13 e LI J g dll 3
il e o5k el Yl S

Y-



L Juadl
£ Uilas¥) elSA g L5

ssaall aial w8 Zasa 8l gumnl ] eliloa¥) oS3 5 S5 a3
Taolyo e 38 Jslas B ¥+ - pm ST Tie elSl o pgias 2wl oo
S SIAlly calaill g IS o it 1ags 3las S le s sl e wae
ot Siay oLt ada " BIA " L1 e s Jolad s 2a33EAY
B oy ) 8 a5 T3 YT a8 5K s Y) w38 o sk
iy Lyl 5 ,Sa0 a3 e U5Ya alaill cp el s Gase ¥ il
i LK)y s LS Ly Tuale 5 yaas anill e plousyl
il JLea 8530 s a1 g ot bl 5 235
uas ael 3 Se

Sl i o JLalin 3 oLl ala ok o lall 5l ca
Oloma Jst one ALl i pin el T ¢ 340 ay s « e ol
oo sae Lo Lo TS pa sl ¥ 528 (o Jila oS das o jate (SuilSs
sia Lo Laa gl erals oYY S aaad ) LSl s o cpd il
a sl 138 o 08 VAN Ee ] VAN Y B (e el 52N
Liee iy skl ole ya sl e 58 a0 le elalall i 6 Ciiall
& Leos Sy Ghill ale 8 8ua N LR Jss posa g p VAOE
Yol el 4 gl il ol aa S 053 S
ol e 535S 5 st 53l g i gpall SR il Lede 350 3
s i1 3l ool el sl A VAVY s iy 138 Lo )
g Ll il il tan ly Jaall” i

s sl S all ey 5551 e "ol Saal Jaadl a3
s ool S5y Sy o 2ma nelila¥) dsamall S 2 ple ol
FhUb e Lo g Bl fo andi A VATA L Sd i
’ﬁum@;%\s‘;}gdf@ﬁ@@,ﬁl@g,ﬁéﬂl




Mg il U SLEN R Jlaxiuly

T wie (8,55 5 Al ghall L 311 5,580 o S sue g SlasYlsda Kok,
ooy sl g LS =YY 55 ¥T Bugdl § ol LY Jun g VA E -
Bla¥) 8 Lol sl o st oo Js¥1: 0G5S, o elibia¥ SSA o 5
gam}q_c 8 8, el Sl agy ALl glsm;ﬁqs:_u S Y
e 3,8 @JJ laf iy (aladl 4) ;w Iia JI5Le da sl '&L;m Lol
A48 T oela 088 Y shs SV A aly .ol liill sl Jua &5 pdy
bl Jas s osmaladl ga s SULY e o580 olel A 58T Leas Joasd
Alale s Doy puw ol sy Llila apsa Al o oelilaun Y1 £SII alall

Cguladl ;¢ g Saliaas Y13 548 ¥ — )

ol gl Lo i€ O paalall ela il ol 4hill ¢yo waallS
Ll 518 Bo¥ise ol as ;31 Dl 86 g ,Saall Glodl 5 B8 o
131G L3l 5adall eblaadl 5 aelny saall old s oli 3
ol L as W1 i) sl ] Sm 55 o LagiS) 2 gLl
Jeo st oo ¥ Slall s B gll Gl g 1,5 a1 i) 2.8, Y
Bl s ,is dadl lavad Cgula sobd () 33555 Ol Ga
cs—ula skl e by B 5wl ¢ s JIA e (o 5aSs 5—eY)
(Y=Y &2 )ABC L*,MJATL;;J,:SJI

-\q -



pVAEN Lo bl SUYI G pulall Y =V K
www. irb.cs.tu-berlin.de/~zuse/Konrad_Zuse/imgkbl/ : ..l

aVALY L shall (S se¥l Csulal Y = ¥ U<
www.geocities.com/itpic45/ABC_computer.jpg : ol

-Y. -



i) o waad ity amall 8 a€ ol pal sa IS a3
Lie s agall elld (3 alladl o gl LesT Y] Bl (3 SLe Lgiiae s
L Ly Y1 il ol Lgale 31Ty ol 3 50
o el Ll L my ] sl el 13 Bl 531 Gy soaall L L

) i)

JLSG 5 gb Losie a V40 Liw (IS 3801 _alall 31,580 <
coala JoTlaa OISy (7,1 JSi) IBM 701 ;‘J-““A B8y S g
ST saa] paail IBM 8,5 eallad) 35300 el 3y . Llle LT u
Vo lasalllplbanis alin gy csuwladl glapse Salbllals
0555 Lt s o (M ol gl Leliam 520305 Lt ¥ 50 05l
Sa oY) o sdll Jaudl e 7Y - Ll
Loalall &Yl S0 G 55 dada ael a8 G saladl p 1,580 o ey
S A el I SA lase 8 81 SIKT LS 1 Y] diwaigll
KU L@.J:\_aJ;J Olaadlaa 8 s,.;&]\ bkl adal 38T il wlis
Sle el ¥l 613l Cd,_«._d Jadll #1529 138 ela g . Zasa B gunall
e et S GBI e 53 Sapan e L
Sl (35 g3 ol o bt Il a3 O geala ) g LS 30555800 3
0033 OLEAll au & A VALY D 24 ‘gcua;w ;tsu|£,|¢:,_ags
S loatelady Lelibhinl Qliae £l sals ulin 53599 s Se
o 5, &G o 3 gaill 1ia b
Floall 3 Clme ¥ il gy Lia ol peandll wliwlil o
) ol il sl JKal) Julasile
rolaall é—b&:ﬁ sbokie
Lasdolag] e Wio 5ols 3yl hia o e Laalill asss
LS byl Glame ¥l e 508 Gusb e YAl o s sue

- Y -



o8y g 138 Go iy olSudy Bhie Lyl 3 (51 3045 G YL &
A lihan¥) Lamnl) SIS 2L gl G U ail L) Jaal 5
O bl sl a5 L8 QLo sl gu sla 2 VA 68 L 3

bl e 5,0 L) 55 i Aae bl a1 e ¥l

pVA0Y Lo bl (Sse¥l Cpulall Y- ¥ <
http://www.columbia.edu/acis/history/701.jpg :,eall

(SUlooY) e S3 rellains 30Y g g Calisusad ) ¥ — ¥

3 855380 Ll (K3 a1V 40N B fapaady obvadll Ly
JoT i3 e (Siuaiin (3 5le go s L5 50 Y] Gl s daolas wlodly ) ad
pol dile é—‘LB cbbho¥l i sl il Joaiwn G yula
ol sedl (e f rie 55 alaws Y o+ G sanladl 13a audiil 18 5. SNARK
Loac ¢ SISl L3 B-24 S B3 (e 56 T 5Lk Sl

Ll 053l 6 9 3L8s 55 om0 (ST 88 e &
U I SVR-L  PENTSON. 85 PR U A A R AN E PR

C vy -



il s 638 IR (ra s e sl Bluadl 8 Laatwal) 250 <
SLSoludl U8 (8 ol oo LALANN L3530 508 O g @ s
) ) LA

SoSle Gy da il sV 40 i iy el
Selosediles &slailon gaa N olST, g aatall, S5
153185 8 e passe IS 5 Lwmall ISal 5 sSH Glase 3 3L
s, Jals 58 (S,ISke (s Baa IS5 el sl elld (8 elass¥) 5500 0y
sLSill ol 8 Js¥y dnle Gl dallapa s Glas s unwl
oo (V497N Cirim 3 13 g g0 e tba b 138 0S5 0l ) e lilaaYl
NP RPIFALTUPN | P/ T PEPPUL. SPURUIP I S RINIPEDPRCH 1 pETR
e o 381 LS all ol 3580 (s s 93kl o g 58 a1 40

SIS a3 OIS Led 5l g Blaal s VA 0A T cisge
oL pal o 0¥ aa Al edlble 3lly LISP o slowall o sull LU
e o8 it ola Le 5y e ad ) peliba¥ oL 5 da oyl
MIT Laala & GI€5) SSLEL o5 usu LISP & I :u:t:,sg LalS
ol L@Al& abﬂ;_ub Lo 30l &Ll &, 13 5 32 e (WIS
ouds g - pllall (8 il g 858 5T S vasl DEC 35,8
coladlmel n daas LS e Suati diale 48, (SHSL s Ll
138 e gl ladlin P15l 23,000 ells 8 ola Lo iy FolS3 JiST

e JU G a2 ) saa g S5,LSLe L a V40N Liww (4S5
Lago 5588 Laclila iyl M\ Sl il ol u g s 085 (awd)
s "ol 5T 0t il del Bal oM, bl w e
Luﬁ(l 8 ST 58 3 Lelblal Lo imall ol cilaa

Lo Jolaill & e Tualall

- YY -



el A ya g Solisioal) F—Y

Bl sda 3 el e L<A Glaus 3 elasyl clals
Sara Sl DAL Ll ol il) ol lill go ssall 5505
cogd oAb olaaswll olay  Lasl da yo Jfasalsl) oy cdas
838 55 b Cruats Loviaall oLSuall Loy 1 8 T5s T 5 s
oy Adalines oo, il L LLEN S LSl 0 b oty SlSasll
Shie8a¥yataN0 Lwen ¢ sy doull” el S Al e )y,
S Lol Gl Laaals G OLS (g3l 5 aal)y il s e (5 gasll
E,Mfd_utug.s,smmwi&uf_hyggjgs;axﬂwi,:
) Lcliall oYLl

et 0885, 0 Tl wlolaiels pelila ¥ sl<Hl luse Jan
5,055 ad3 & pas acal ¥ sale, ¥ MIT Gaelad LS5 503 Lo Sl
GUNELIZA allss Lgie LSl Lalii¥l cyo sie Guadaill yan J2u .5 Liall
sacy g b g (6l (3 LYl ps ala (IS Hlsa (3 Jsaall e
Lot Blactly Ll Yool Jas a0 oA 2SI L) oy
a5 L5l Sl L B1a Ble i

el oy S all o paas T sl s 1418 i 3
sia 3 oygly Shakey e OlS s Bloall pans Ja Lo 5508l
J&a},\afll\A.AQT@L&JS{:AL@AL;\A&L;JATSJ;\SalJJL:Z:U..iudl
.e“tllA.HcJL:‘,Jé;Jba@éﬂlwax&i,@%g&jw@lﬂ;y

gl g luaswll ¥ - ¢
Lo o) olinanadl 3 pellaa¥ elSA lave 3 & gl eulinl 53
Lokl 5,30 1l 28 80l ela ad 5l g5 58 5,540 634 e

OF a8 SN 3a W51 58 0o IS5 LS Al Jglad) o pae 63 Lo
- Y4 -



sgaall" L83 Suclulassan Jde lass JS Suggall eSS 3
* -ZJ‘el“le-‘ gESEtl
Qs ol il

$Saai S SLbdl o 55 O aas dald 5 U8 Gladdl 1aa ) ol
o OIS 5 2 VAV O D lBdal) Suaate e J of o sl Lot oS 98
28T By LT Ly aall Bl il e s elldy y Cognitron L
OF o L) SUas I il el oias s Sufadl Laliyl dadad Sle 05,
bkl aadl e LT ad; Letllas s b o sl Gy dlia oS
2o L geals Cpdll Glad gl i a bl fro wyaall sl lan Gl
Tan Lostie Jalpo ) eads 8
3 gadl o

1ig) o3I sl ol 2V AT Dt (8 Gt suly Al s of S
oS el g aSgl (e 58S da gy oSl s calalial (6 3L ol 5 JLa
oo ol bl aal i o dia Sy uill ) geas 4nds Jlall o] 0
Gl OS] Lad 7 38 w VAVY L (5T iy 48,59 i g 4,001
oo Oty Slaes Balll (a3 Mad s YN aSasll Jlae (8 & 530
S golan dyase (S rladn g aSaill 3 (5 gadll Gl Jlaasiul
cilgs ol aa way s ciawd delial Jare o 5 SEI1 Guds Gubsd 23
ool (o8 Dol i als QLU e agaliae ka0l sda Lo ;3K
8508 Dol 5 L (LY a3 (s T Y1 Lmaal M)
3 yaaddl daldn ¥l

o ol 088 5 5ua ) LabasdU Gl Truae olual) 3,538 5040
O dae o ags acd s Salil e 5uS alaial e T80l o sl
Lo ol dala nilloda 8o, gl obey<ally ols i

-Yo -



25ty sV AVY Biws 5 5o5obsS 0¥T s e PROLOG — 3Lawull
8] 25 T ull il aal (o sl )

Ll ¥ Lgio 5 e a1 Ll oy il any Lalll sia 5l
CSLEISY § e d Labiilly () AV 5 a\AVE) ol pan il 5,2
couladl LS doale 310 Ul a5 9@‘#g53d3d% el 53
L pSa D s (3 4V2) L Tl 3l aa -5
(52T kil (3 V) Salpalls Bse G Lo play uady sl
SUS3 Lee JB ¥ Bl e3Y Swae

delbio raan shhoy slsill :aluslall Y -0

Slagdl1aa g8 s slailly coall Gl £ 5l wlsladll Slas A
o OYlA_U e Cral g sl Z:s.c.Lda.AAY‘ Z: - aall C;:K: 2l ML@
gsJJiL‘.lluAgfqu‘J;gsLeAML@MMﬁJL@QMu\
Gkl s 508 50 Jg¥ L, el wlie )l gadl cdan aVAA - L

ikl 5 381 088 Bun Sl LY oIl 8 ul g (g4l (o gasdl Blate Lo
Jaas slaiw L3kt T, U3Hitachi 3 ,-& cuaan Ena GLLI 35 Uade
Lol g eyl o oy 2V AN Lo (3 5o all 3o tay LT
TS5 ol pasd | el€ JsT Canon &, & et LS . 4al Ll
oYlawe Matsushita 45,5 llis cain 5. (o saddl Ghie Jlaaiwls
Slalal delin JWA o S gl SONY &, iy 4S5 oliss
e wadlas Nissan o Subaru Jie ol Liudl ol , & Say . SO
Toshiba &< , & deliw (1o HIK 5 (& 502l)

LY sl 3 Lo pnd Ylae Talas =8 088 5,0l Lalas Yl Lo

Low DEC 48,8 Lelaatus el 8y a Lol rlas aa s s 3uasl

A VAAT B o5 g3l LT e daal) gy ol ) bl 3V AAY
- Y1 -



SIS pVAAA B 85 L Y g0 sl £+ L1338 ,all 30 oY
Baae o¥lase Sl Ll GoBany E 0 Jaaiws L5, Al
el 00 s Ll g dalid¥isda o V¢ Jaadwd Dupont 45, & calS
Lo Yoo ganle Vo L1,8 38 ) e LYl ol 5855 o skl
e el L sl el 5 il Jaas Y alalaall sdgd (IS Lo g
Texas €S , & oSl e a ailgdasa allloa oSl ol o
ookl dS &V L8 elis 55 .Laa ey Xerox  Instruments
(Y OLasP) @ 050 D55 Lok

8,08 S delias ebho¥lslSill rlas (e Judo STl
S oY Guale £V0 e 588 Jladl laa 5 slasal) T s el
) .e\‘\AAmgéJY;JQJ:@YL;Qa\‘\A‘\&‘
Saadl &8l g sldawo¥l elsA Y -1

Ozl s goladl (L8l allas 5 G sdiadl G5 o pa YT a3l 8
oS e SBAT ) e Gl wie e da3 sl 5 elalandl o
Gk colobill Lanl o slyll (Mg g sl Jladl 138 8 plalall oy
& Lt Ll (S0 Lemallad (e i o was Lasod sl
s Liln Ll Jailly e i el g il
paly Lodbsllacl 8l (8 Gy ()15 a8 : G ] lasl) aluatily 1ia
LeBadsd e Jony s oboobill 0da psay (Bald aad g clasladl 6550 50
138 oy Dol Lauay celiall lacdly S il 835<) o aaly Lilee
.@M&JLQAQM:JIHJUJJTIA!@ Y 3 gha g gaad) alussy)
wige 0f Lol el 085 a1 adadl g 3530 lia il way g
ST el AT (aally calall e salls (aall
288 ok gl s s Gaaill 8 panl 3 M alea Y1 13a 553 ol
Opalee (9 Lo wpan sac ssa ol (| 56l Lialall cliplill clal 53

YV -



s e daas wl LgsTda st oLy ol eleTa V44 Low 43 Bac
MJQ;\—BJSJQ‘)&L]Q—”Z A 2 1~'«L$JZG:“.\“&_:HU_56£‘_UQ.AAY‘
alass Birgo IS 81kl g3 8l 23 0 LS 4 Swall bl

REPSTURPRN LT

aais jaa Baa il abY gl 8 oSall o paaal a V446 D 3
(i0Lse Ldal) 038 5 535 o pnlad) o LRIy Sl se 35N 3
ué.é‘J:S:U_a;}(‘s;.aﬁllal_g'ﬂdl\ukabjkﬂ‘almﬁm‘d\,.3‘,.3;5
[4ae 03 Gollas Citroen 38, caaus 5 2 V49 ¢ i 55 Wi Luas 3
awﬂmbglwammum&m.Hms‘,;z_.@ub:mtsf
Bl YL LT Jlasyl

g

O%&JLS@L%QJQ—EM‘JJJI‘QQ@M&JLAJ
Lo mall ol 2l Jaas Gallas (¥ Jmdll 36,50 LS 2SS oY
oo oV AT D (S Al 13 a3 a8 5 |yl T sy Luc bl
L i (S5 o 3o oy 53 2 8Ll ol L 55 L e g 85 L3
Aebiadl (8 oo VY de sy (oo YA - L13)

RO T 2 RN SR U PRV JEYE A JEN BN
Jlas G olewlS (655 a5t aV AV L 38 (850 b S5 LS s 3l
o (S allaty g all Oswladl alef Ziw VY 3ab 3yl all Al
Gl uds (S 9.l o Ju S sae 8l L sda 5 sy Deep Blue
MJQU&JJQHMIQKJ‘«;&J\SJSJ?t:‘_a_gw?t_l\,.\a.fdjcwla
sand Y= & ISl cpn 5 zodie 0+ Ll,5 Lapuaa g (8,8 £+ 55 a1l
sl s3gd 3 AW &l gl
aadl e aline e Biay (S5 535] e Ujgpall Gl 8 Glassul

- YA -



5 MIT Laols o Jodase Lo Tl oo La 0 ATy (S5l
ol 91 a1 a8y e L1 YT Jgm o 538l L
T R POE RECR PO IR LIPS PIRR|

RoboCup 2003 in Padova

www.soi.wide.ad.jp/class/20040000/slides/04/index 5 : ol

- Y4 -



S Juadll
Laslibhoy) duwall Sl

S 8 il B g it (o Bl juy (g5l £ Lol oty
il 5 Lo i dlas gy (ans Lo Ll 5 Ty St G55 JA0o Lgans
LeBlss (s L35 b L (g B o4 05113 3 a5 5189
13 Loa g (il gl Ll i) B e Lila) sia oy J15 Loy
w2 gasdl (o S gl

A o3a o g3 el Jloa ¥ g I Zalail) o Lt gt il S
0o i O L 8 yae 5l Ll Ll 15 all s 850 s (§ Laall)
sl 3 pall g Loyl gil Gams ol alall Jm 55 038 L€ 5 Ll 48311 o2
olElall Lal Ll Jladi 1aa 5 L la alan¥ edizle s LB <o fpo sae
Qi%y;&mwm;uc;:lmg_om_a:mxu,_u\gu;yéj
) 88 Lt o IS Ly 4l 5 IS 3 oSl a3 50 5§ Lol
S 5 (S Yy 4 o O a8 § Leall &L s LYl

S allae (o LSl 55 a W slidall b slawlall ;oS pay
"ol S Lale Lty ofialid) e 53K (gl el 5 -l Lo
(comeladl) o831 5 el 0 saladl 5 Lgins oo Uglanay £ Losll s oS
Sl 8l oY Gyl Lo s gl ggoﬂi oY sladl sigs sKA Tayu L)
LA e 5,ke oo 43 cdaelib ¥l Lon o)l SISalls L bl s Luvenal
LYl s dovamall LN S Lass Sy SIa (32 Lol e

lgiela (80aail) Lge! 530) Luelibein¥l Luvemall lSuitl s1a o] a3
b al) Lol il 13 gl el y Lt il o 58S 3
wmmmu,&;L@;mda_@,m%ummmmi;u
Lo lapenas Bk g el



FAE NN FREC LY
okl el Levam all S 0l Ll s 8 il e adal
L) p Load o gl LAy 31 L5kl saal s
cotiasl Ul L L oall LOLAN sl g5 (Y—F JSall 5 \—F J<al)
Sla s 13g) 5ot 1 S, e s -kl g raidl s cpamanaill
o5 8o lale V- ; Dol Dl de 5 3985 gl e s
Lo et 3 sl dn s e iyl gulall il I, i
LA s Y1 e sualy e LSy w35 Y Dne LYA Slante
L Lty ) ol sl lf 31 sl o it a5, Y da Jelid

Ja¥ e da gl Vo e w s Y

SLus¥lFlas ¥ =\ U<

www.usuhs.mil/apg/Brain-Photo.jpg : el

-Y -



g Loall Lia ol gl LA ¥ — ¥ <
www.uni-leipzig.de/~humanbio/Bilder/NO-Zellen.jpg ol

Al 31 5o (ol D580 iy LA S5 CBS
G shlie s pide yuwdi M slalall fuo 55 ol ¢ dalle o s S5l
i Ll L talla e Lk 5 Sl 638853 s 555
A ey L Les (550530 L3 IS Lpmall LA

U glaas nia Ll e 3K o152y L050S Eautill sia elS L)
s seill g o pcaladl Jlantaols oy dill Tvem all IS al) " o l5s”
LA sia 30 W Tl Laas dago aia s cdadadll ool i o JISSIL
O (Olaall a3 cpraiall (o Sl s s g 0l ) walaS g (12 gal (o
s olaianly S L llas Byl 58 B B o g
Lt 5 LA s o <o

LT o <18,y ¢ya oy el s amal) LA S5
Liaall 5 snn 51l sall Aa dan ol Ko 90 L bl sig) LK 2

Vg Sy Y - Y U 8 e g oa LS il
-YY -



Lol e
el I3 w55 51530 Lpoaal U oSKU e fone Lladl o 2y
Tatlae 8 Lol ¥ AL o) jutian o she s S 0+ Ge Balall 3

) .CJLOJ.‘;.L‘

Lomall LI Y — ¥ <
http://bib18.ulb.ac.be/Histologie_Brion/image/ :,. .l

-YY -



&yl Lemall LA B o ¥ — ¢ U8

a3 Ll Joem 5305 JEIB10T ) gal) Si3ay
o5b3 Ol ad sy ol Adudl e iall o Tay (5051 JSl G B5Lue 585
Blat S0 ) Jms e Y] S0 580 Yo 1V - e i ¥
| RV 8 |

o Ola e ¥ 535 LS Lol lall n s o wliami Il 5 5373
Ly 5 Lol T 90 el sia calig (¥ — 0 Ua) ebiliad) paus
Sl dadie ol a sl dudu pad wlla 3asb e leaan LAY
adagile Vo ol Lo Baa gl LA



Jea Bl Lo g A€o 5od Lowama LA e olaslall i 0l

FLoad ol Lasdasy Be B8y G3IS a0 Lo Julil) o1 Y dgie ,3SHI
Lo Ly Bualy S0 . Tame Tla ke Bl e (5 53 gulall o Lusy)
038 AT Ugla o uyaad oAV LA pocli i Vv o olEs

Sl o Gl Lyamal) Il

Lomall LAl ellie ¥ — 0 JS
http://www.hybridmedicalanimation.com/media/ . .l

LicliboYl Lavasll dIA ¥ — ¥
oo Lle Lyl Lvam Il LA G aaasd (5300 a2l S5

NN L { R PG S - POV N YIS} X
Leio udas s Jlanial 5 Ledils 5 (ans Waawe sV 5 LA o <
Juadil Lelibaial Luvme LA e Jsamndl "Loal " Ll 25 ¢
ol all Ly ool (ol il sda fpo Boaatie ¢l g3 ) 5580 a3 5 Séll 638
(70 USa) Leale ¥ Laanll ol oISl y Lalal L3330 oI5 Luvenall
55La M o Lidl s3a 5 Yot ol 2l ST 25,03 sdag

-Yo -



S slalasiad —ala all Jledaall Ge ale¥l J) b33 Jasll
LA s ol 5 (sl om0 ¥ LS Ll 30128 39 555 Y libl)
Sasl gl ZauLl

/'@
O
S0

oAl slasall

Loolo¥1 Laatll o3 oIl e Jle Y= JSs
EA A Ti e 0S5 Lalo¥T LA baad s 3 ol il
Lol sl Lagd L300 5m 1) L35 Lt b 201 B
B e — Il 5 ARl ole ) Tila] Al s
i allpola baalb JaB Y LY dliS e wy 4ada 439k
838 o JS (5S35 Lgals (Al Ledw ol SN A8 LIl Lis LS 50
850 L e il e all LA (o e (e BN o La
(o Wam bl o bl JaaSy ¥ = S 5 i g o LaS vl
orliata ¢RI IS o el 853 RS U151 LSS
adll 5 i3 (5T e a Yy Al 3l (o 5 ¥) L8l Jic3
e O15Y1 56 e La3ls Lad an Bl o 458 Laa ) 28kl Lef s
s ] 65 IS 0 03 LA Dallae Tois ] BLs) e 3Ma
v -




Lib g Lol 4ol ) ol s¥) 86 e dasl ol - all daul
el ok LA L 0 535 A Lallall ) LA (ola Al
LS b dsmall Crlsaialf ¥ — ¥

el a3 Les¥ L8100 Lvn ol IS0 0l SIS0l 538 o
gos -l e USI G slial 5Tl Lt G 3150 ) g sail Aulee
O155¥! Eant Sl Jglad Cpllall 520 o Saill £ 5adl &8s
A Lo g LBas Y Sl ol sl M Glell (8 s
) SN PO PN kPR | y; ]

Ll wlia ) sadly Gkl o wsaadl Jlaaiwls Lalaadl s a5
gl oo el alanbias il " galas, ¥ Uaddl jLaml" 48,k
lEa Y ikl o ‘;J‘;:w‘ Laallligs a3 o dlly o s llal)
ICTRRIR SSY ARV R I U A | SN ‘uw\ A
5 L Gy a1 I T I i 53 LSV 158 i
m,_d\ ol ISl pe L ,usl 88 bl 52 JMJ il slas]
Laaal" sy o e 55 ) g Ui el 6 a8 Y ia s LaloYl
A am s " golas ¥ Uadll Ll 5 3all L ) aa s " LaoleY]
Al s o Jariud G upatll L3k

oo Ll Lgale 3lhay 5) galai, ¥ SLasy dlae 50t
Blacall g L35 all Lolaall oo L3LES &1 Ja¥) 8 (" Lalall oy 5L
m&glgﬁ&mwﬁau@gugj."L,;;mc,u_},n@p"
and) Hlas Leaal 83e ol uas ;s.sugm SLamY Lloe ey .o, uill
L pall sl po Jolasll LgsalilS g el i yo bawa g3k S0
Jead I ALLEN 2 5 Ll MU ¥l g Lalas¥ po Jalastl e LS as
ot Lrolaal Sl sl cow o Lulaall s3a 5 S5y Jadl

Al LA o bl 3l ) gie o)) g1 slac @

YV -



cco il Bhall e YA W gaal sl oo
Aal elayie waad! ele¥l jLanyl dlee 3uls e
(Lamaall) Lllall wls , 21 c_:a_glg_m ola, AllG,lise
JERVSTIRUEACJICY
(&M aall &5 Buaall lEdall cola 3L o) Bl jae Uad s aal 3l
oy Waddl Lol s sl i (5 slas¥l 8 Olos¥ eaiai @
(sl ¥ LR Ll sl Lia
YY Blat olalaall 5185 8 a3 o5t &y a1 SAIL suaall

- YA -



o snlal Jlaails Sole Lolaall sda o35 ol 1ag) 5 &I
=l 11 Juall
0D gaid] G—taiio

sie LalL,Yl e ol all L3585 @aY 5 oo b ALIE pul i sa
Jiey - M|Q@JTJ:&:J|ML€_1MJ;:J§JL_A|JJJJ1|
RN BV { RNV S A U P { PV | - SN JE PO
Ol Guslay Sheadl jue @ila; By dhaas o Jalall o 350
Laaalloan o8 Gads Lo laly & pp a8 aill L3520 Lslia Lo
Taal s Bavme olalittanl ] g sl Lgas (5 G JS1 5 5 i
B8y a9 dasle g Lo piie wlhibaas (o 3l Lo Bule

e il 5508 elliay ¥ oLy o sl lia 8 Ml oy
ol Llull elbhally Gosall wle slall (o § 0 S @lioS po Joladll
Sl oo Lolas 5uBas ol 1,3 3LAS1 3 Llads del 4 oyld elld
e By laiad Toluall olleal) ST emn GIals 51l 5 gl
o e Lyl Az sl aLal Lol Saas o 8 L8N 0y
Lsae Lgldas

Lo a lall Lol kYl a5 el sl SLusy) 554301 13
b o2 il Gbaie Lol Al s sl 5 S llsuly (Sl il
lgatlalia s juaddelliaay hial.a)an0 @}H_mm
daladiad (815005 al il bl sl e Euadl Loa o) <3l
Sls—¥l (3 555 O S o paaly  pgilelin 5 agilaiie 5o gl
Bhio plliy Joas $5¢a¥ o basnd s o ¥lid 5 ol puelS y oliSe
€ Son M laill e ABA BSy G0a saidl 3haie 9o Lad . gaill
DoY) Jmil 138 gl $ 55 Ll il 8 Loy € Jans i
eLS3I 61 931 Cpo agd) g sl 13a (o 5o Jylbatw LI A oy Lgie

-Yq -



el
S S Bl (85 50S o538 ] G2 gadll Fhie Lok5 osla

S LY Jala s 25 Callas¥) e saiay oIS il 5 5 5l
I LY 3 Leb sid s L3Il pas g Lea¥ g ol 5130 laia]
o1 Zala3Y e Jolaill wie £ian g & sllan L5008 Lo 1] 5 . Lgan Jolais
s Jalaill wie Logllas e Bloaty Tas 5o Lels Lol 1),
olliall o8 s Ll (Ls e (8) wadaill ol Laks 5a gall J Sl
oo saddl 3hie o 3Ll .L@:\:;.s Badll oLl il L asls 28,34
Lally paa¥Wl ddaa e s atiay g o A uld 5538 98 7 5a )l 3laiey
Sl JoULLS L 3080 age JS Y5 pgeo (2l s) 3280 JS Guald (z s sl))

TR

Lany oo sailly 4B 3l 5 o5 Loaie £ — \ S
ﬁm&aﬂl&o&l ¢ —\
s e (i aoliall L sde whaS SIS ool sl 3
WY e el el g s a WLl a5, 91 e yane s
sLa¥l 5 55 8,38 Glal By oKL o VN AVt Y Jie Gl T aasiasy oo
; Y

1
1
P——

Liaat!

— 4. -



a1 AL e L3l Bt ¥ la s 3 Lae Jolass 3
ST B Saall S A, e gane mdﬂm .ng
Y pelall o 1 53¥1 038 o a2 58§ LI 31t ola 5u " e sans
Lloe 8 Laa¥) Al T 50 cals LT Y] L)y Lasly s i ok pas

sl <anll
saly pibla o de B8 S walally Ly alll el it JoSas)

&@\y@awmw\ﬁ\, L goidl Ze gandl o ggdo
el Ula - S5l sLais¥l B ymial e Lo (8 Lo IS
sLas¥l dla (8 aals) Lan Bl 805 & gl da 5o (585 LSS
Lo o GISald Lt il el Al 3 Lal (W13 ol i iamy
a5 il 158 g sl o5 ial i L 3355 1 & gueal

M Uasall Guilll Lo 5o " Mie IRl o 581138 a5
9V 00 0SS A aadll IS J 53 e YO o8 LBL Loyl (] o 3dil
aum‘fz.:JmuajasJ|ﬁcngﬁfsJ:A:L@_sigggJav~
P ABIS Bias (SS9l de gond] 65

) %%JJ*Y'MSY’%LOSJ‘)A”CJ‘%JJJS%)

L e — -

e e e

= P oylpathda

LH TH] 20 =5 t[1] 0

LIS e gand] § — ¥ <

03 Y 5 Y+ o Lo claoall JS aiis § Y JSll s 5y LaS
-4y -



Las0 18,8 Lgnd Loy o2 o 08l U< nn ol 5 LK de yaal
L g) Uutne st (SausISI o 5gdll 13 Crunn 5u3a3 (5 dan Vo,
a3 (S (o g i) Blate o 5 gay  ((GBlaio sud Blaill 138 055
§ Jaial) Guilll 350 a olaya 3 1 LT le de ganll

platil o o 053 € = VSl b et s 5o Lo un o I
.L,fmm;,guu;mﬁaA.Jm*mdssd.b\Ja_c&@ui@JVoL,fm
o ASL L il Lo yaadl i 53 Say Sl cpo a o 58 LaS
Ty sk

o o L] i} 1% L=l
] /\
i -
(1] 1 LU

JM\wﬁulleﬁmw|@\,&lwlg|@ ¢ -V Ka
93l puaill o ggdo £,
BENEL S\ JP PP T S U1 Y S Y S P g
OLd o2 gl Bhie (3 el LS e 055 Il (L) Gose
Jie Lo sl Gl e Jan 51 S JS8 e fay Jaas il
ERCIN LI AW RS PR I W L SUOEE R FEN

Badall Lals¥) Julas 5 3,50 e plall Gan Al 8 o GLusyl o 3
-4y -



s laal¥L Gl 5 Gl Jlaaiw) 3ok e Ll l1AN Hlaa)
5eaieS 50 adl Jie 32T 4 sl 138 a3 Losaadl y LI ol it
A S e aaill 1aa (2 e Lolals s 53

%Jib ola ola bl (Juiae b das o5b %

{egano@bieGyalllas sllada o dass S hiaatsy
Le gantl 5155 0 oS JUslI lin 3 (LaY g iw laS) Lis gat
iy o BieTaos 1 G i e ol ola o st Ll
Vo e J8TEa wla e faad sl gl podil) Jaa s G (S
J3a g Y0 oo 4,8l 5l padl ela i) " Jutae " ela o
L gudaall s & — Y

oliall o s mie (o platil Luda€ woaail L g aall Ul Jaa il
Lalae 550 o)f 52 Aall sdgd awlaw¥ o yitll g o gl posladl )
‘uulmdmuu_wuaﬁwwmwd._\;bnd,;_nnq\eu
syl a3 aley v a JICaY) 5 <oy
w2l o AT UK (o Jleaianl (e oS s s L1/ s 52l
22 all g & gudall dlu g s goidll de yand) analie g Josl 31 e 51
Sl &8 186 Me 53 Al 31 adl ela o JUL pa i (s 520
O a Vo g "Bl 5 " Uatiae 5" Bu,L" Lymaus g L guiie
JELHa8 § — & UKl ol g el &I G LIST HLadl oYL

. daye A
L gdall Lad, Hins

(1,

L1E]

! i o) )
&1

ik ] [[}] 15 i 25 S 15 = Th] 4%

-4V -



Lgfie oo V0 5 0adl da o cal< 13] 4l a0 J<adl JUA oy
Aias a8l uds (B 0,V Do Doy 8, L) e ai Lpls
e Lgae dasn dalug Vi sae dasn datas Ll Jle
Ll JLaml (5, aF N La s gal de yans G JLETYI o< el
Y sakoy
UYL dalas §—¢

Sl 5T oSl o8 e de yane e S5lie o8 Lk gasll Yl
i 0ol e ¥ Ll . 1SS T3] SIS IS 13]" oo DS ks )
0oL Se 3 AT Bl oyl Gl pa Jian SN Sl g b, )
) [

(o 530 Bl yatl dan o 2518) 13 )

(Ladaie bk il das0)

(Yaias Gudlall yia) 13)

OS] L gad ol yaiie BS B Lav ) 5LEN Jia &
385 0L b (8 e g 15 850 atl Loag o 5 L8N L,
"o st cay ol puaillsied Lok gat pualae Jlia IS Gl
9okl Bl "Ladaie " 5 d el dass (J ol aa
Lo 8 L il 1] 01 (500 lia o - uBlall Ula e aSall " JaTa s
UV 558 rlia s § g 0 Ea 505 8,0l Lasul suda s
Geob oo byl a8 ot S y¥I 8 ghall oLl sl oS sha
Jlaaiwl 9 35 9SSl s gasll puolaall slaall as 8l 4 gude (su0 aas
Chall s pa o Ulatl a3 abolanl Lulac) L6y yall Lilaill lilasl
b Ll (oLl a8 Loyl S5 w ol Com 33w (53015 " "
:@Mup}aﬂ\alﬁhg.G;u\ﬁfs@fs@mtsdw\
L) ity T 1,80 05

-4%% -



Lasus Lstie Lasa ¥ (g slad 5l all da o o Wae 22T
Lis sail de yanall 3,0 atl sda slaisl da o o) o adily 76+ L gha ]l
Lo gaillde ganall &bl slalil dayu oy oA oo "dasie”
"ol e ) palanll s g I i Ly 15& "Lai A,
daoas s (LAl laa 8 by il aa &5 (L3 ‘(-ﬂ;ﬁ‘ s A
Lt yaill L pranall pudlall o Lail Ly 555 elliny 1 L yaie
IS e !
Lad gail) g Lyl &alf ¢,0

)80 LAY Tl Lalaa l) o8 Lo o plass Yl L0
25 0 S S Al aal o3 s paady o padll Bt Jlaasiul
SIS Gl n st 5 s ST a3a e 55 0 ) e oo
LalisTy s Blll i g o8 s l] aasY1 s s pnlall 425,01 (Y
(AT B Liia g Lale o Y¥lae s LAY (5 531

=l Al LB o slawls LY 03 e a Gakaill @Ylae i
Y L e e (S8 5,80 elia ) 638 0o il y e lg slas¥l
Lubagl 3 3 SI ¢ s pail el alil] Ao gil) ULl Saels  ynnl
OSY . g ol (Sl g s gl QU s gl 3 sl s ol
s saidl B T 6 el § o35y Gulaill e ¥l A e
il 3LASH Ll 5l e pa el sl ol gt Do cpm 053
Al ol shall sdgd mais 55 (b Lasd 5 panedall Al
posadill dalas

b s gadll Lali¥l allad Jpaall Ob aued il Lulae 5utas
Sla s ca L gad 0l (Al s wd e ol il Josal o3 Ledda
I3 e Daleadl sda §,0 JSall i g5 s i) pvalavall LgsLats!
o s bl e ol iil] JAid el 351 a il o le s
G,;;J VY VN 0 e B a5 S e (5 geill 3l

-5%0 -



"oty MGt MBaL " e i a8 IS e aneastll aay
83 po Jolalll Je—adl (o s ( Iy Do G pde wlasg
Lleall ods o35 celll ] A5L5] A a5 oyl s3] pad 55 ol il

e gud bl e oloplally Bdull 5ue ol aasll e (Ja Jolasll Jlad

4 k) sucld
pelaalt ol i il slamil da yo waad y (a3l Lilee aladl aay
Lo gasdl ool g3l e (5 55a3 A0 285 all 5aeB 5 g0 Sh A gail
;,A;smjsmnwdﬂumm%gj."usf;sgus;;lsul“ £ 5 o

: Jie anl g by

(Vusino Lo bl a5 Lille 3,1 padl Lo o @31S) 13)

(Ldle L gl Il Doy 5 Untians 3, pall s 258)

(g e a3kl T3]

S fymis Toue 265 all Suels a3 o o Sa e il Jlas coeun
e Lokl 3uels )0 ,eai® ¥ g Lie olill ass o (Sas LS ol 5301
g by il 5855 sao waas M lalaasy s b3 (il 58l 0585 Llae
Las g (3lls UV Lulae Jlaaualy 03l g8l IS cra (91 5 plail] sy
LS5 5 ol g a3 oye Ll slabaal] S alas

-



5,300 3LAS

SLAS) 3 L) L8l Ta 85 5 g bl sda yaSas o oS
md.:;@Jmuglﬂuy@mlJMng@@Jabw\
:@td\s&mlaguuimasafg@ﬁﬁL@_gu*iei,sdkgl

Lns Loaay 58 530 Loyl IS 1)

Lol Gudiy J 9281 330 b yidl Gl gad

oy - o bos 581 (31 5 Baleadl (s adll & S3LEL Laa 5 1318
L pranall pats Guilll o pald S o Ui o,V L 5,550
Oo gl s CL81 QUL BT TV dasa e st ! L gadll
@Wigaﬁygﬁmsﬁmmaﬁ@@;.gTM@
(0o gaidl 3laie olBanks
oAsadill &y

OB U gadll 3hais allal J ol Ll g paneasll ulac sl 1)
s alaall 038 325k (o e oA Ll g (o8 pape sl I Lilae
cowladl o dgun Luae a8 I (L podll) G oalll ansll Jo so3
Skl e sae a3 shallsia alady Lgas Jolaill Lole Loy oYY
e "alid) 5K pe " o slead) &l o Lo g La KT oK) Zatat
.M\gnJ‘,m|a;mgAma;mw,lld.J;:n;sf‘,u

sda i 53 Ganead 1 UYL Jaad) Jlantwl el oy
Luas deludy juaadl b pat alli aiaiad o3 45 (3,580 3 gladll
delaull jaw T A (o 583 5 bl yadtie g (o 5l Hudios Cova
Tdle Ty st oyt s gal paelae 835 L ands
plaalla gl 6 5SS (Jladl by £ S0l (8 s 50 58 LaS
el i) a ) saas S L gaidl (51530 e de gans
Lot a] 23 (5 g s ol L 5 (2 pal) Lo 21 5L

sy -



Ulatl an b Leliad) sau 5o YT AN SASY £l 5aclal

cais 9 53 e ST ) b gadd) allail) Jumy L ¥ 2T
: Ve deladl jaw 0 5S5 OIS ik,

AL sae Lo Tdlety N Lo da s Tl

sigd suall sl Sl Ganad il A5 dalee 0 b b
V& ke e My Tl a5 Lt 38 ] Ly oLl
3o 00 rann Saall a3 ) o o A Lgude Lo Mle
L SIS £,V JSall 8 s yo oo LSy cda bl
ol spn3 Bk gk paalae S 8,71 S
VU= el J 591 Jlaaayl
YV = el G JLaa Yl

COOVCNEY
SR

ACAATE
Ve

YY,Y4 =

Citas (5 gasl LSS ket £ -1
cblua M gbing oo seidl alls Gaalss o Gadll (] jalis a8
Cloe allsfhfaa aais Doles elld (uSe a8 01 T Y] o sbe o3 55 84058
gl i SLEal e Bule paiall sga yaily g o gwladl Gk Ge o3
Bl 8y 0 gl Dl o penladl IS o5 (il 581 i g 9 G gl
I Sline sl o wsaall 5357 g ST aa alll vl 55041
oo oSan Al 5 Wi MATLAB U3 Ladl ol € Jladl 13 gy i
O pal lls N LLA) . jeaal o35 (8 b gad allis paaas IS
pliis Lelians g Buaay Hlawls 4 g 3S) 5158 s La 8l et gl Sy

rogladl Ge J8ie JSds Lidbs o o g8l doarerss day 3 godl]

- SN -



W o] h—"! JLe
1
f Y } y |
10 20 30 40 ¥y = i
e
]
LR
0.6

- 44 -




ouelad) Juadll
3 yiad ) daldny

Slinlal 85,08 @l okl 8 50a Y ¢ g dall @l piud) g & o8l
9=l ?t_;a:a.slﬁm Sl will sgan ayslad Al 8 sl Labsyl
YY) el e eli bl s3a sae Jus g .giu_;n 5 ol Glall
L& ¥ Baasl) e b¥ ol 35l ¥ sall e oDl el i e Sud
Lu:.wxomﬂdwﬁ{sﬁ,g\mmamumdu_\;y
Lo s lraseal ai S5 TSl S oA Loy § 8 5adl LalisY) oo
L sl (58 ity — pe bVl sISAI ¢ 958 ks e ABAS AS
Jlsa¥ ol gL oS ¥ T 5t (155 el a3 oI il 138 8
wro Ol waad HLal Al ged aals Juad 8 SIAL Glaall 1ia ke
G OSs asa JSds 4 nUY) sl ol T Lo ‘—’iu@-‘a&ﬂ glhans ol
8 A o s ale (s pladl e s gl bl Jum 811138 SIS
555 Jem 8013 aas Y paain celld ad 35 mal Y] Jaolall
) aells g satl olaadl aa e 203K
5 yuaAd) a3yl (i ya5 0 — |

wane Jlae et g (gan o swla maling (8 sudll sl fiasy
plaalllaa o8 Jladl da 4855k 5SSy Jlaad) da (3550801 e da o
Jadl 8 go—andl s alllala o5 Al a8 bl ao dgplisis
e J\; Jaxd a1 Jlatl Lol Gl ! zu;:f 8l Lalas ¥l g, suadl
Lasuis ia ¥ g Lelunded (K M6 Do Ul Jad La o 5kl 23 13]
S 5 e il st alld o 5k 0315 Sias g ,AT Ulis Ja
JJJ“&J-P“UJSAL“JJJA‘U@J-‘M*LWM“L‘M

f,umju Lemdté_aw,umm&muwa,_uﬁmy\

-0 -



o allis oo Jgol 0555 anly e parddi ] aaall Al
dalre puad Alglias sud allas (1 skl s (21 5el Bue (apa aal
(hs Lege

i Tl aat) ¢ eall pliay (a1 sda 3t &8 2kl Juiad
Suie 3ok ellia g Jandl Jlae a3 3l eyl 1y oadl L Jiaras
Ssiia Lk o Loy La,isTy Lebe SL8a o paall GIaL
hsboal e e yana o0 Syloe oy " Gl p3l Bacls" 1ol 43l
RS fsi...us O I3 e L oSU skl

aSa3 31 sl 58l psaa ot dla Ml o383 1A Akl Gluwis)
q;.b;hmewsfus.chJ.&mguamgwgmdgn
1L b lss JS5 disae 435005 Jordl lasay Jolo all] (g 5 s
O bl Gad (e (350 paa A iS5 98 puaddl allill Jae Jlas oS
Lyl 05 30 IS e ot aTh oo N e alla il

gl £ Uiy L3 5al) i3 5 LS any i GGt o e
s 5 (e Lol ) e adl sl Ly sy ) 483 sl aaas
M&;J@Hdal,n,:sigia;,nm;.u:m.a_nc,udw
Ao b oaSgly ola¥lalel G Lgta el p Lusly ol 53l
) .x,gtemﬁwz:dm@u@cmm

e Cipaall e 2 U aaal) (33 sl a3 6 2 LAY
Loadm oo il g L3 L g pull oYLl Gans JLaols el 5 <514
syl

o sl ALl pn g i€ e Ta ,1 83 (5 535 5 10881
) Al iy 4510y Laslill Lagie ) BLS] Janll

ENPUM BRI SUNS SYRENE OV [ BUSRG - Y IN[T 3

-0\ -



rolalllsda aal ey inne yull dole wie Joat w3 Sl jue Lala
Sl & w oghill dalae Jug wnly Clips. .LispProlog

oo s Lo g 0 alaia¥l ulo s ol Gpe oladl s (833K La a5
wal o Jad g - 2alis¥l sda 6 Lgiu3as s Lol ol puad) Jaut foa elld
LI JSLEL g paad (a 5me (5 sl Huad Il Tl 1aa QLo

G A olEns) JBIL g Jaadl o 5 gTaclEnlle

aaly e gYlaalgll S Ve

Sl cliball ae Jolaill G2 n @
LB bl YU saaddlallaill 5Bas cawds @8 oll 3

Bolay e Lalse

¥ bl Wils o

Slo plal) g UL Baelsy 5508 9 ydilia JLladl o

\}:\A:\.A‘):\.éj&é.‘al.“.‘):\i\a‘:sjjc:\.é.

(Eoms e U aloy Laie Ltila e

Aad &) Glaa¥l Ll g Loladl Glaa¥) ca o181 35 @

o8 gl s 8 dalias L8l Haa SLel 8 dlaaiul (Sas e
Sl o S Y Lld colnlan] g S el Ll B Lo 2
) :Lgaa] Ja

Loaie Taliaall selia 5els3 Lo 8 €5 Tyl Il ol salls Lelgn o

-0Y -




ol sall sy 5o¥) 3lat
Lloa8 o gant dlal 5Tl sl @
Lo smd T stally g ) (8 Lol Il Gudi Ll 55 Y W3 0
) Lol Busuns bl (a 5aill sic
g ornall 5l &l Lo gumd L 1 (3500) dlnd aBis @
L pall o1 5 oLas YU LSS L3laal) 0535 L Glale
o sladl o151 ,8 e ST
0250 Y 3 Al Ll o it T Sa S 13 s A e
S i 4 e Lot LS )51 3LASH (8 sae s LSt g g iyl
saa I oT 58 elld e aa¥l g ellal daladl wie (s AT sl e alatayl
253 8w ) Llas¥) o g (8 L13 Gloslas 53 e 5l (5 sl
el o gl
& 2t Juiai o — ¥
ookl 5Laal a8 udll Ll aaan L s S U
s sl alis ¥l sda Lelaxiadion Al ol slally bl Ly fass I
LI Ly ) ol o pasall e GLIAY) i 50
S Do s Yy Cpuladl il IS8 e sloslall a5 (0
) Ao Jelasll
siadl e 5uss ol Gany ¥y $al e oo slall K Lilay e
s Soladl sk g st SN By sk maws Gl
Sna dasun Do (3 de g g0 wloslaadly B Lall 0S5 e
Lgagd s L3el 58 Janiall e Jg
038 JS (857 ud Bt 3ob (e S wae i A
o2 Bolas 5,8 550 5 pua ) Ladas¥) 3 S Lo gan Lo, 3<T K0 b g ol
) :@td\ﬁi\);@ﬁ@ﬂ\mW s,k

- oY -



i) 3] (LAST 51 8le (o 1o Glllall da5u) @3S 3] 1 (V) o g3
(sl
i ) 3L (Ve J8T Cllall wila5a ) esl< 13z (Y) o golal
NI EIN|
G S bl wl,laall (o Lo gane e 85lae (o8 (il 58l sda

L) Jias 593l Cpe Js¥) - tasdls " ...\;s*\’sg LIS I3 e
O bl ISl a3l 5T b yad) Ol ya JBa SLEN Sl
S o Lol a3l L bl el lall e Lo gane oo B oo 055
siay. " 1" e gstias O (Sas ¥ b il Ol o oS " 1"
B Suaate of b g ydd) Baaatio (ol 58 cand (0] 9810 (o due 53
S JBL L e

(15 as %,Juan*t seas) K1)

(35000 Sloali,ll & 4ia5u) 5 (Tan s e sane OIS

(RLa] oo 321 LI V) | (L) IS 3 b )
O Ula e (S bl 8uels L sias Al o) 53 e 0 5318 (515
Pshy Bl Y oY

0138 e S8 yms Dlal sda 3y i sl Ul

Tpdate s Uavds o ol 5 <0 Leud s ¢ oLl s

3 Gialie ¢y s lal ¢ 50 Lgad g (0L (o L3301 5) 2 S L

Lol G LE Lo Led et I AL a5 s @3UNYI UL
Jsadll
G ae g8 Caan oSl 3l Ula wiad

S Ula 8 USS G slE G oS aaa o S GBI b s K 13 0

aac’ ag‘gﬁgdﬁmlww,:@w;wmgatsm.

) sk Uls i " blas
NS Al 55l s MY Al ) deas (T 08U (Ses Y 0

- 04 -



(L 51) bl Clsa s " 330V Uls 3 o 01 SIS Ll
QLMLM\@L&&AWQ‘QNIQQ.JM\Q;JL‘
5 Ol G Al 13 Gl sl ane " Ula 5" kll” Ula
REERRL Ul o lan o s "okl S 3Ny s
Ilatlsin b Lal5a o Lo aih oo S5ST ol sl 5ulad 03 Blaa
5o oS3 T Jole 'y et s Lad 535 US el O oy
ad Ll ) ol 5801 il Lads il oLt wie 5.0 81 3 L
<l Al 05Ss O Lolate Hd il =alS 13 Lot as ol >Si
) Jolall 1ia Jlasioy
te oan oblallSaels 8 L 5a5 e ol s 8l Leliin any
gl (e Slgan 3l o T el o posall
pand s LBy Lo ghas 5 Lo o i3 g (S ellig 30 53ll paanS 0
Lol GLES o (ol 31
A 0ol 58l s 5l 1aa (3 4 0d 0¥ (5SS 5 Sl 58 pselae S S
a;fwnc_aumc,qum 13 s L 50 Aol s
ole g o (55733 G 0158l e de paad (S 5 a5l
Alane g8l ol sl
0l 53 BaeB 3 baraastl] Y 0ol 580 sae 5 oLatEY) golis s
69¥|5ﬁ|;&&|ﬁjs,ﬁg|@m6§fﬁm%ﬁ
ST LIl ol Lo 33 u_m; el Yl IS al
QﬁeuJQI@uyaMIJoyﬂlh@le!yo
SdREs Ve < el e lusge T ish el o8
LS LI ) 3kt o3l 58 a3 i s 23 (o way
Lo a8 8 shadll sdm 5 .3 ) Lok SU Lglinia 311 i lall g ol 530
SSaslyagasoly e sl "Gl 3ie” o ) bas 0 G<a
pasaall zle 5l e 4l

-00 -



& k) oluwis) 6 — Y
8 Lale o 08 Lo 5all QLS Lilae juias 850l Ladasy) )
‘;LLL}SJ_*HSSPGJ!L}LA_AHLAGD&:&&JlﬁL@l.cﬁiﬂlw&
a3, A LW 4l Janiww (3 pladl Lo ey Joldig Gaee
0o Lo g g sy Lalasl) 8, Lad) o o pamall (a5 Lgasaaass
Ll eSS 591 28kl 3l a8l IS S sl o
S Lol L liny Al ol plall U paal) ey 5580 ad Gasb 0o
i L L UL s yae wls slall saams ¢ 5Sas L0 28 skl
ST BBl (A S g ol (8 Fa T ol (8 Loae (5SS
e Jlae o Laghl 035 3
Jab) yd 83 yb e 48yl oluss)
) Soball claws S sban o soaallallaill goal (Ko
Jrolis 8,08 Ll d g rdn snd Guob e (coladl 8 LA
e 138 5 danaa s il allsil) 4 Jaate i gl Jlal
ol et ol el 5085 48, skl sda T ad sy Jlad) saa
Leal (e 8558 Cispe (e o185 Y LT Y] sl
S oYl S el e il Lsane
Loy sall 31 sl Jio el a1 03 L a0 ¥ =¥l Gans @
¥
Lige ol Lamd s Sl agsl i oYyl G sLals ¥ sl il Gaas 0
Lesolontun SN e 3,56 4 pgual o sl 21 Qs o
o 3L aay JGIL 5 Lasliadl ol Tl a5
UL VE
Laauad igad s ) plias Lol sda oLd 1aa JS ) 5L
e B Al bWl 56kt (8 5 s AU Jeall Jlas (8 s

fwae slowds 3a,b e B Jlad! e U oSG ol cpma 20 (pia
-0 -




Loridleday . pdll allaall M oidl 8 all J& afy (Soa & glao
A BLA] Bl Ll 5ls dlae o ol praall  aaiadll Go w33
pol Olaaly pad &l (S dal Lol BIS o aaliaile
—toplal el a6 paall
bl il dudh 92 paall ) oS Loie (i

Loglas i 0 o 38T M) gl plasl o udill slale peus
S 13 3 5335 Jladl 138 (8T d a3 5080 Lo
Slpas ¥ e¥al) e 8<I o<I L J8Y) e ol i ydie ol glaall
O ) Ll e o ISl Al o3 8 5 e el oo 5l
UL o 5T sl 518 Gk e Jladl e d s Jan
RIS 315 D sre ST paranalll dilac 55
st pUEA pascs s 98 JLad! yasd (5 953 Lesss (o

Ugany Loalal o slaey o] 43S, 03 Ll Vs 3
ot gie Al J o sl dala d ol 5 Gubaill Jlawe e GLaisY!

Taoully el ) Zalashs Linae D pae s Dl s Lilyo M g lias i
Laalall IS ] D8] ¢S gm g g 1 JLadl ot e
Lo gl Lualall ol el o

oo Lasss Basae ol w 350 IS 0 (5 Ga Lo e L
Lipall Lo Dhull Gaas d Jlae sud Saelices 5 Lalisy)
Ak 1 el By e 862 b

o daceliaa gieVlall o waall Gy a¥ladl o ;05 S 8

-0V -



GOLE (o S (uSa3 Lage Ld ;B wlaslae 543 Ll
Ulad) pad3 3aelill sin w3lS Lo 13l Jlad) 5l ge S35 ) 301
Tain ol a0 e 5508 € A aT o esial Lo 131y dgla ol Ll
e sans Al b s GIYL Gl Gl S Ladlasl &5 Al daaldl
LAY Ll s,ﬁ;ﬁ LakasdUl usu ol sill e

e Vg sian ¥ Blle 0 (2 5380 L8 pall QLS LS s 53l
9 Aol Lalull o dyalall dalall: ooy Lalia o Y8 By pol
Lole Jall dacus ¢ 93 saatiw Al QG‘J}‘J‘ by s bl 3Ll
e Maallsae 5 slall 5o Jslall 5 el pall ilgie s Laghl oliall Luad
Ol s (JSill g eyl

aa i QLS 18 A1 anas Y il e liaall sbas) e celld aa
IS gy 8l 3 ey a3 L6 o 5 iy
Sl 1SS (S Al Ty e i JEAI et ] LIS
sie oK Jalldlwy dae b Jlsa¥ o Jla L (S ¥ ¥ ol
OIS T 98 J oY) s rage 0B (255 O o oliall Gaay slassiul
.@Jjjlgggwlwﬁmn&mmsﬁssgwa@\
SM\M&WEJ.\BQA;%LMﬂ%ﬁfﬁouﬁloﬁ'ﬂgiﬂ@mb
S Ll cliall s say peeaall 1,80 3831 53,3_:‘1\ Sl
0=\ Jouadl (8 inve 98 LS Lps 5o 5 Lpmadl s

I B i e Y S 68 58 sl sliiall JS 0 s aas
Jom sl M poadd W Ly 5 - aall (oo de e (po ol 0 (oS5 5
o L8 AT MIAS LIS UK e ool 58 e de gans )
B gue 3aie g 1A IS 13]" I i) da e Sale Janiad of sl
Sl Gany oY o= g JIS Y 2 5a3 . RS T 5 il
JGL ! 1l

- OA -



JEI il s paad Ll oliaall dlus g 0 — \ Jgua

Jaill sy 53
m\} BJ\J“.U.I Z\_D\_i beb_: ?4:!.5\.:. a::-b.} M‘

@ @ @ P Eyma 399
dbisb dacug 3 yund 3 yund Jolatl
e dacug Lindia Lindia Blatl

Yy

¢ e ST $ Y Y Moeall

Irally Jsbll Loy ciim MY gliay ¥ o -\ Jall of L adt
B ol 58l s 5 Say el
Aale dalyo 08 O3l eddsae Gy JBN Al 2alS 132 G galal)
@yupg,;g‘s*,fms@ts\,aﬁﬁmaw_n;tsm:v o9l
* L6
O3l e slall o sie wlS & paas JEI Ll g el 3] 2V G LAl
3ok 48
.muupbsl‘ufﬁ@ts\,aﬁﬁnl@w\,@mﬁ:zwsmu
M*ylcmydaﬁ_uf_@go—f@\gmu,\msﬁa
LB ) g3 s g S ¢J-‘*3-.'J oadly slall Lea
st O3 e e oy Ladane JAll dlh g calS 13) 2 Y G g3l
Lule Ll
Lalsu ot 03 el mas s Lund b J3U1 Loy LS 13] 1 Y () gaIA
A,
S5l o O3l eslall A sie JEI L5 IS 3] ¥ ) 930N

Asla g 03l alle Ji Aaay =3lS 13] 1 € () gLl
) - 04 -



Slad o sl a3 JBL 3g) Baasll Thluall ad s a5
838 (saa] 0 = ¥ <l ot g g Ay 8o Ll e I 2400 210 1,81
AW e 5815 555 03 il oliall e lose Jantus Sl JIS2YI
5aL5 Lead 55 30 @YUl e Tase olia ;,im,sug;fééjl e
o) 53l SJLLBJ&.A;CJLA.@J‘ Jd.cgéSJ‘.:s‘}.HCj a8 olatill o S
s g La o s Lo Jams Las faias 3Ty T8t alas¥) 8
OS5 M ST & 5 50 allasll aas Bl 3T Y] &y sam ST
yﬁmﬁ_aambtsumﬂ_awé;mumu_aﬁumdm|
Qﬁsgp‘n@@u;&;m(uydiﬁm1@umbmj)
JSidl e Bla sl ool s 81 T s (85158 Juad T 0 = ) Sl
\;AJ.EJAL;JIJSJQAJIGJ;‘JMlJS?\UJ:.LA_@;&%O—YJTO—\’
;;L‘Xu.odmm_da



[t enngs |

i w
:I-‘I-; -\_\_\-\_":-_

o) f&i@

e T —
S @ <1

SSJL.;JMLLJJGIJTJ!)ESMO—\JS.‘:.

()

el ——
= tosany

— e i
—_— —_— i
e o[
e e

goladl JEall 4l 51 3 8 pa i 0 — Y S

;' Sl el sas |

R
L ]

| =
A e, W
i

o e S

T T = Ty
G Geid

oladl JEll TG 1 35,a8 0 — ¥ K

-y -



T sy 31 58 (po e g 5 (ro BSaS Gyl JBI Lol T3
el s e Jay Lubaadl AT 35 Slan¥) oo S 5 oS0 A s
sdgs Laa bl lwsi<) hatwlla O s s _;W\lgé solall
Lus sladl gl asl Jad (5 53T Gk (I el iy ell) 28 5l
Bael s Go opls il a5 — LT A5 sk 5= LSl a5 8,55 530
J-ie 28l g8l o ST S ells ol pull oda aaf (e .38 g3 Bl
S ,_QYIPapert;ack :S.oftware LS - 42558 (s3]l sVP-Expert
a3Uas ullExpertech Ltd 4.5 & Lgass Lj_}JIJXi Plus a5 43

L o 0 — ¢
BB L L1 50 ol 3l 5aels K4 e Ll s 26 ,adl OLuiS) s
@:Mld@gmaglmwd.Gt_u:_.,,ma,é_ou;ﬁgw
Seob e olbaallols dalaes o gy allail) Jaxiows g saay Sl oliball
oo Sl i ol ) il e o555 5 o 53l Bacliy a5
HJSM‘M?‘CA‘—K}&AHT&G@Y‘&HMJ.‘T—%LA.”
500l Lo sally o Lo 0y Ly bl 3,14
LIlad s sy g3l 54 ey all 13a o8 el AL 2]
VST I WL PSRN I [ PO PPN IR
Pt ) olege S5 Hue aSTl
Y Llens sl LS @
OB e 5T upas o (3 "Gl " gl gl wuss @
* P sy b
s 5e) il e i l) B ae L o0 3 &Sl saS @
(B Ll Gobiiw Bugae G5k
ae O3 Jlall e FilEa 5 00 538wl B lall Saels o) LS
OLLa G55 O g - diall g aSadll e F3lEa 5 (] 58 auds By

-1y -




L0 553l el 5 Dolas gualindia oy laclall
LY
Smuﬁﬁ%ﬁtuddcm‘ﬂdywﬁaﬂu&p o
Sl
Lolas i " el gal" aladinl Jlasi¥ 1is maw @
2l uaigh Zaladl oo JI85 5 avaiaill Lulae 2315301 Jgoss @
AJA_O d"‘-’:‘—""‘:' A ‘.\“\7.\“ C)_c RN .\“\9 9‘_44_33_;;-&| El‘_*\.‘.a_c. u—éJ
Lol Sl a9 8 58 g3l & el ) 5 e Bual y LS WY

Laa il yi g ol , W ALl & a5l 5 dola¥l 20T

o3 s Slbaall e Loale¥! ALulill Jloniools slaiiu¥) Lilee fus
o 4SSy aaiill Lo 8 A Lo, ¥ AT e e sl
Loie Lale¥l ALl T8 4k Joa sy olibaall Mg saJb Lgsia n
KW .Bﬁagmljwa@ﬂjikjﬁgaﬂulgw
Lo g 5 ala3l 8 Lulaadl 0553 5 Lbase T 435 3o Aot Lol Y1 ALulll
mws:J.%i@@,ﬁﬂ@ﬂ\aguulwwﬂl
o sS sae s L e Jal sae L 3l Sl (3 daas 45, 5Ll
* ‘C‘{f-‘-é)-:‘-“JLJJ-‘i'-”

Loalo¥) Lualiall ol (st JilunaS) 3,05 o ¥s 3
358 53l a1 5301 cyo i 5 Yo (aline (s | daat) Loolos ;Y1 Abial il
MJ.;L@YI@LUJ@&@%@_MMMQ,@
Aleatd| 223,530 el y Bl sacliy AL £ ,ae L3kl sia
Lela ol Dl L3l s ldaall JS 0 5S35 o cms elld 1 2502
(oLl ot slall G3A) sl Lulae Lilas J13 53 s

-y -



Alia o ad sy Ulad) Zanls Crana Tkl 838 Jloatol G
Ol ST Llaatiaal o <o il LSl eliuatll e i<
s Ll sl i g ¥l
i Y1 Lol W ALl LB Y 5 ¥ 5T Lol dluli) Jeaiud @
Aaladl
i Y] Lale¥) ALl Tl ¥ 5 5T Luls, Y1 Al i) Janiod @
Aaladl
ULal) Lasbay 1525 13 53 L) V) Blaat 48, sl sda Lllas o2 5
ot ol Gl Bk e Lgiiae n aiad 08 5 oLl Buels fnliny
alai Tl Ldlaaiand 5915 ond I Zadas¥l g G lall Lwsign S all)
Jsbiall (8 05 Lo Bale a3 58 sl a8 53l

-1 -



ousbeadl Juadll
R DRI

(ol gt aa 855 #LSAIL CauntS YT pis ) LY o 03]
28 J15le s oS Jladl 13a 8 ul ¥ abaa ola3¥I 138 33 50S
LS 3585 51 (5 9l KD YT ) J smim sll A slans 5 (5 5l Jiall
B Loall 5 Jaall S guaill lasad . Slasy)

O AT g 58 (8Os Gialdl (e woaall OLS B gl Guds 8
Y54 Jand  OLudl an w85 (K1 Jaal) W85 agdan 05 ol Gaokll
Lol 8l gy eyl aanal Laa gl s s IS sl Ll o e
Ol ¥l (M o sl Lpasinad a5 (o g Gl sadly LS adl LSS
plaas aie 835520 8,58 o g 0l T IV GLas¥Ls (V= ) J<a) Y
Ze yaally 3o 5,800 aMe ¥l S5l g paladl JLad AT A Cpo (il
¢ Y1 LN gl i il 5 Lad 25,015

5l gl saatie llas m*uh aw,ﬂ*gsf,_m sgall ey
Tl 5 LaB3 o Slagas a sl g laably ddadll g al st el jail aa ms g
it o gaall o S 8 By a3l 3 5 dae sl SIS Sl e ae
iV dlad; i llis dalde Gabais catie y w93 JSUI Al o)
B

ON LISl 8 3uly bl B 505 51 O il (o ] (S
llall das s o 0y 5<0 b gelilaial Jale JS 45T e & g gl s
Saalally dS Al e a;zsn sy "blal” Liys sl el
Al Ll yualy Leel 5U ol santl aa s "Ll oI Ll 5
La 58 3l galall JLddh Sa g cpladl ohao pn wan ¥ canlall
£ rad) YB3 iy LB al) gl e 35S
ama A L L 23830 e e sl o el 35 L1015

oulan ¥ 854aT e Leale
-0 -



Sl gaall o 3 hiay ca el b sl e & 555 Jolais

s e Lo S8 8,08 sl o gl Aadll plaall alel o lidall
eandl Y JUL

Js—osll caall (o (55 (rbd buall as) (SLeYI (20 @
sda 83880 Hat ool e GulaY B gal olsl 13 0 <G4 Leal)
) AUl

o et L Lo Bosao d panlall laasdl 8 5ol 5kl pans @
L0 05 L 5 ol il o a 6yt il oncal (8] gt
L3 W e Jolaill o g 5,0 e

Al 593298 a0 o Lo L1588 (Saalinn g suite anbll Luall @
L,wa,ns,ﬁgmg\,maujuﬁ)mf@m:u:m_gG:Lu
) ks cladd Loulaad gas alasll

&,JYIQLHQYIQAGJ&A:\‘\— VK
www.shadow.org.uk/images/robodex2002/robot-03.jpg : el

-1 -



S99l Hokd oo (A3l s ge T )
e Lol 850 s 58 Loa suall p 5 g0 Gy " dobadl g
5 Lo uallada Flad coaw OlS 5 i o2 5l 53S0 paliae (8 4 )
B Al (8 Csoa (e 1S5 5eTs Lgosl 4dians cilS Lo
L sl Bl 8 s Sl "Blaass" G sy LelS cdial
5,0l Saa o S Lo glad, g taall Jae o ol 31N Jasll
aLall B el i JLed T Y] L8] ol aay say
(1S ) TS s 1 e g gll s siss (B 5 50m 9
Liilia e @ gl 5533 Ll DS o (ol Il 52 L
Lo e in osm s LalS Bl ey L1 elf3 ey 1 pe¥1 e | aluay
AVATY S e
0o 8, 15T e g s bl 13a (138 5 5 alall LS Saas 03
253 L5l () Laan (S5 JLuadl Lgn g 81 01 Lo 2,600 e 5 555
ool LgouSiy La g2l Ldlua s ) pbasl wBsas, 1 J 91 ¢ 934
oY) Gl ] o slinn daiumy 3 481 el 541
bl e LS
Lot (o saian 5 o5 9 3S) e Leasdy dlale @b, 1 (L g 93l
VYA, Do i€ 56 s Lo i 305 LIS Al
SO S S alie 3ok (e Llale LS sy, 1SN £ gl
VA D 50 gl s B8 (Sl Gua gl

-y -



OISR T I PN FSPR PSR PN
ey G sl sl paas s W ¥ 5 o a5y Y
S VAL - T i gl ) Tl g s e L oS3
slaalidle | ,mabios o s gl Loaall sladaill 4
A VAEA L 55 5158 Gl e Y
a3 (Lo s a8 Sl sy g0l o dpaall g 15391
Al Gl YT el SIS L8N, a2 (g ATy L8 el g,
Laola ok o aliaiwll Bl (8 o sushs ads o yaie &5, J
520l e Sl Sl 5 LYl Satl slic 4l LS LuiSs sh s sm
s ol Gl ey i s sl 5gSIL el o 555 (Sl ¢Sl LA
e sk (3 ol ggal) 40 A<l sud ol ,l Lol
i el i MIT Loalas ol 535l Il sk e (LS ¢33l
aal b, S @ VAW D MH-1 sla W LTI 5 b g3l
Saob oo s sl ki A VAVY L calS (Y il
SIS & 5,01 1) IS 0y LKA AN § 5 iy ol g gl
el allas 355k e puandll 3 dlade
Sl ) 51 S eliall JLakl o g gl oli b aliy
Sopalisl poea a8 a3y Jsdin osay seomlidl posa b e Lodbe
Lt olall g BBl g @ sa 5 Bosuadd rdinlans g €S 58 Gl
Mol ple T L atl Yl 1 s s 3, S lacly
St g alaia¥l 5 8 ik el s LYokl ol Ll Caie oy
Egas 5 s I gal el 3l @bl Lol m @IS i lsi
bl Ll ERRSU Leliall 018 pua3 clip s o sbis 3las
e eoae s Lale Blall YLV M) J gum sl g0 550 Lin o] 535 35 5
il deliall sig aLaia¥ iy 5 LAl e LSS 3adas

- WA -



Ol Lls S 525 wlas) sl o VAN B 80,

oo T3S o calal) paiall p 3] Y glae "Tonddl LS sy "
O ol g o3l (e 5 5l adp Lo 13 Le a8 Jgad) o ol galall
oY glae Sy JY lall aSa3 cn Jony 31 5o BB s
Lo Bos Baall 0B 55,00 alasa¥l aa s pladll s sl 5 52 sl

LSl g 585 ralic S Loy B ands s osn gl plass o)
NFVIERU S [N IS PPN SIS I [ PR B MDA Y]
O PORWES PRI - INPRCENINN JCINNT TP SRR I KPR JCAEN IVEN
Jaas im0 5 Tl o e 55 e libaca¥1 oS3 Jlaad g
SLSl #1530 e 53 05, Satel 5 AU L b s LS )
o s e il (g ats (T SIS ¥« JBIL 5 - e llaa Y]
S S350 SUSSI Ly (gl g okl y sl g g 510 13gd ain
Aalaadl Glaalad & g0 50 LS 5 (e Dag s 8 S8 sllacls A
S gl s 50— Y

U P IR} SUPIN VPSRRI E S-S (P PRV
3 gL JAGL & s 5 518 Lgie (5555 A3 55500 SILL YLy Leshias
N3 5 1aal€ ) Lins aas e S 53l 555l e 51 o
iy Lale odw gy (b)) el pua Go o5l 055505
Al e 3 8 Jalill s3a g Jumde o = ol 530

g 5SS Lol 3Ll y SIS 5 Alim g aas e g 1,30L8
sl 8583 LB an 5 sl el kT . Julie g8
83 LY sded (S sl s allall ae Jeldtal o g 5500 Lglaati
BB s ol paas 85 Lol slalad Shea slelin 5 0K 055
OsSe iy 5 AT 8585 9 5,55 BILLY (e g 55 eld (S 85 skl
ookt @ g sl 06 WIS LA o Jlaely a8l e HudT o 55

-4 -



ool 85 gal ol ualILS Gulia ¥ 35¢at o SAST o and g Tga s
£ ol uliiie 5l laly 5 sl yandl ¢ g0 Lasy)
1oLl g glzfl gyl —j

.mcla..u..a&b.mc_né.;&.M|L3J?|CJAY|QA&JATSmdm
L sllatl LS adl 1531 L 585 LAKA ol &l el 2 ¥ oy
Bae G (I LM G 5S0 5 0 sl u b 3 Jaall Las kg
Jnlill s ia aaly . oLyl die o LA Lals ol baius o WIS 525 Juolis
sl Jimdo g s Ll &SI (AL : o

Gl G sady sl ¥ JS by o5 (Mool glias
glhiad Bulae dolee a5 wan e (IS I and o Jd 3509 b siie
alia s oy .&;u;;ggﬂujisd,éi|u,4‘,&uuv,u
LS o o Lo s sl LS padl 5T 4l gl 4, Lol Ll 4 39
Gosods Yas o sSalill s o 53 ol il Lok

2153 58 L e 153 o L3 LTl el 3 5 4 <5 w5 )
saadl g Ll g0 Jualie oo e (g5 5as 531l s Unimation Puma
T 585 L (5T ) GABL JB Go s 90 (K gl Juolill gye S0Y)
Ju;mmglcuésguzu@:wds;jﬁm@:wb sl
o slad¥l waadl (g AT alas e BT G‘ZA;J Lgad 50 aasl
T Fl el e (St (s ( JLIL Dl s ) Sl s
Mmdwm‘;!dﬁw@;éwﬂGu;f@amw\gam;
gload diads e B,LA Gl ad ) o 5g-dl) 138 b sl & padl wla s
o ST IS (g 4l slas¥) o 55 48 go waa sl alasd SIS 85I
8 oo Ll 0in s gl Ly e sl L p Ll iy LS5
) LIy 2 5a5Y g Slaas¥ gl bl lase

oo lill sda H3ST5 LSS Jualill s sa g (o 0¥ S yall Hlasy

-V -



Mo slal el g a5 05 M5 JY Jatdly pm Lo o Tl
58 Jlaxtosl LI V58 ST ooy - JBune Jidin Junde (K5 - 0lS 5a
i alls e watad o de I3 aa 55 oKy AL <) &yl
Bywiie 05S5 oT LI¥ oMt sda (Lo cany . il allss 51 51 sa
Al s sl 5T e s il ol IS AN
P AR Syl —o

o 55500 G bl ey pa e o sl g 153 gl
soalsladly (2l e Lalaiu¥l (S aluwal el o5 e § 5031
LISILS ol 9ol 1 b sl el o 21530 el e llaa¥) 3 IS
L1 1531 58ST 8 (Ganill ) Loclibaa¥l ol ol Lay sy
SERSS (PP TR B PRI PEECEN IO L VA PR KA 3 1 11

il aln ¥l el il 02<as Do Jaat s o o gl ¢ ) 551 Gas
@@uwmgwsjﬁ‘uw\m@.qsf@@
a0 (M L8 oS Y O can el puds 85 Lebliw) ¢ 5u sl
538 & (555 O poadsiwd Bia fyo g LIy H1 a0 gT el 2 628 aslasns
alan ¥ ISy o150 alaal B po Laala Taa Lias dalall
b5l Slne bl oslall oL8 Al ops g cps o J35 )
) .M\sﬁ,\m&@&ouwﬁgmgm

N @0l 1551 g dla (Gasals wll f) padll ) Bla)
T iy bl L ia 5T T 51 B30 ol Lol ol Jaaios
Lol Ly TS ,al ALG poola ¥ sia ¢ 555 sl ! Goles Ll
0SS ola¥l soaatie Leliba¥l ¥ (18 cud us & g5 )l sllacY
e ologlaa aSa il allss wo e 5,0l l.@wugls;%i__, 8 g
Sliall o La e 5 351 adl s da 51y 580 Jie (2 528l anadl ol g2
2l gy a8l e ogs g5l aelud 31 oty

-Vy -



s Wias Ly g Lueliln ¥ ¥ (<5 3 ,0i< oLl 3
Sikll g8y Jaall s 8 el ¥ ol ¢ 65 s e aSalll oliades
Sy Lo IS all slals Jaladl o s (Jaadl s e T 5) LAY
ulial ol ja an 5300 L anl AT LM ouat o G pllal) Lo gl
Ll Gasb e o 48 5a 800 Joladl pling o g gl s I Lelass
Lol oYl Jads g dawl sy Leliall audl oliuks 35500 5 .40 50540
Ll I ooy Bley oY la Lalh y ol a3l
: JE daff —
ol el s oblan e LS ops ol Jaks oS L Wk Cpula
Jlsaill e 55 & g gl Jand Ugaall Aiis 5l 503 o Maall (i ad g
250 5 Dsre aan (Jedladl 53 (Fa f) Ml 53 o ool 1Y)
Sae olinby ol JGIL s 48l olass U ) J s sl 5T aldll
Olea wie adlallaiy s el Lollas audiin o s, Il gla3

cha¥ e o g aiall o s soll (K Ja s ¥ alads il G a5
Jasll sL57 5 ol e Aaalall oY) da ,usl) g L p5cull sud
CAan 3 re s 338 s skle aSa3 Slea wsa s a3 fan Lo Lilae
5l Luoliual) elasasll 55l e 3,0l elibayl el o LT

S J2 ¥ 485wl g ) (paud s Orla Janinwd SlBsa sl (s
LS oS0 ) 3Las e 350085 2aada Lol LS s s Al S50 =B g5

VY -



sie Luala L3l e el 5 Ui o 3ad e ll3lo Gl
BEs @ 5508l o £ I 138 55 55 - L s LS50 ST e LAL) 3 55 1)
LSl da sl Jawl e de 50 0685 Ja s S LBL S 0lS 5ae
L) LS all 83 o Guesiil] 58 2S a3 Slga Lagosy sl
o 8T B ey Talite IS s ] e

99 sl (e SATE 55w i3 Ja ¥ SIS sl Jl Ll
S 138 O al s da oY ulas @5l (o Sl L5
Ula 8 530 Vo sk Juop) Ji g delaall (o oo o Sl
Sl o sl e 3,08l g Taa o35 ST Y] (Ambler) el & g0
e 2LalS Ahaila s po 5Las 353 0l SISl s un i e s dam oS
A3 s3

Loa8o Gloe ol B (o Greaiil Bilae 65 O (prall o
9_“353 U[EN RV W JUNI AW g.lll CARRYENY QTY!MI allss Je Liao
GLASL Y g gl e g sl 1 Lot S 8 S leu AL LK
il S LYl cyo Lo 2y Sl ol il il el 3
ol ISl e o gl (oA JSa) o gl 1A 50 5 825l
oo Ui e Bl g 55 0 aaid aleh] o waadl 35 Laok g el
1=V KalK ol il jaas of A=Y KallK ol gl

VY -



STl pisai1—Y K
www.shadow.org.uk/images/robodex2002/ : ;.1

LY ol tall pi a1 - ¥ K

www.csdm.qc.cal/francois-de-laval : ..l

-V -



sl Guluwayl -

W osooll Bl JaiSS Y 5 855 00 el Gulual) Hia
Leds a0 5Tl Cyo i gn 9o sllac] o8 8¢ ¥ 638 Lage s 40
) ) Baaalse ¢ 65

oulal Shea aopsoll el o Las¥LS Golas safal) yulaua)
ot S (3 Jualall Lead aal 35 Al GSLYL o g 50l L] 4ages
Jioin S 3 5d 3 Slga ol 5o 0 pid s b o0 138 a5 2uie
oo Lowlawtl oo slatl IS~ U<y 5= Lipae o8 Sleall1ia Lagoy
pSaill Sl (N Ledlas) o3 o g slas¥l g wlasie¥ s Ll Jie Juadl
Jrolal) a8l go pramad g 950 (S 13 gy JR 53T S 5l 8
sLST dad g (o8 suaill Gulid & gl Sy By Sagll J J o sl
é:\JJa&LQ‘ATSY‘JAA:\JJ:\_AJJJ?‘JTQL%‘_“&‘J‘A_Cé:s‘).‘ac).c.d‘&%_l”
ey (B 53l L el 5 850 gl s sl [ oK g a5 Ao 5ol
ol el g Ll Gulias T gae o sa 5,01 055

4adgo aaal o G B gal o g gl T ad 18 98I (g
one Laaa ol 85 ga ¥ ada T Y] (LY 80 3985 Buy Jalid) a8 50
P Lo 2SS Aains Lago LAAT o Miad 2T algas a8l e 5,003
Ales ol ghas BMa 5 ,ad Jlaniuls Gado ala) s (e (o
Aol gly plasl o e Bogoc 5,801 s o a3 8230
s_g_)s,;m\wsg,mg_a.M_ueu:gg_am%a\@%ls
5553 Ol s oMl LMo oo (a3 Y GG Lol e S8
85,0 Ln o Tl S s 35 Lo 0301 o S3ST 2o g
oo s Lt O AN B IS algh) o L sl g dlancadl dagl) 03¢
S plias layad gl el oS 3 T Ol ¥ s 51 LUSIS JISsa )
O gl edn s g3 Lo Bule 5.8 981l (5 giiie a8 Gulawa] 8 5ga

-VYo -



Sl 0w 3 olsadl ahe s 558l Gun By 53U il g 1Al
ALY e Dadlaall Ll sia aSatll Slen Jaatown . dilida
25 Lcglhe oL, a LS5 all o p il 138 oy cnll i
.ax3)|ouﬁﬁy)éax&g@?|%g@&olsﬁ

Lala o€ iy Gulaa Yl o g ol 3 3 onalll ubeaa !
& Mie ol 516 558 a3 e S8 Al LY e uall
Dol lad aide Jlaaiuls 550811 o LB 55 LS LEL G s g 551!
Vo Soady dblill el o S G150 Y (Fa daas Suand 0SS
PO SMEVRN AR VYU R SPRRIUAN. J9) P RUPNL LR P R RN I
Lo o ol dallas 51 G 5o Buls (o ualll Gulasa] Slga 05K LAy
S ells S L] IS 555 e LdlS 5,S8 Lea s i o Laolss )
e Badlag (Fa 5155aY1 Guld e 3,uill I3 50 Sleadl 138 66 o
L a5 Yie s

S L e L] 5L gl Slea Juu rsamalls il Gl
oSaiTiama o > alas olLayl sl aaleai Losie y .cane slasl
038 43 B,a0 wl Al el pulaBy s el Lgie sl al an 5
2 pn 5l im0 T8l L e g5 23 Gl Ll Lty
TA%SJ*ALAJ‘}.A%&QJBSLQH&SJS&J.\}9[;.”\913.1&9.‘”3.&&:
05395 48 Sl Sl sadl (uld @ gl (e A8y hall sdgs s LSl e
il sa 83eadl ol e oliie en) Lo 13l . Jassll sU81 b
Lo g0l (e Jad) o s Lalia o wlalad] i @505
.S&‘JSJAQLA‘%L?X‘&&J\}%‘JA—HJS..\31\33\54-103&-0

Jelady geliba¥l Sl Lula o)z e litausy B0l &l s
s sbaadl LS all (o @ g3 g5l sl i g I o8 LS g gl
015 0l 5T 15aalS e Lalatl a3 &y 5S35 . Jandl Lnnas ol ol o IS 5o

-V -



S| 1 el Al 13 Sy 5 - LR i) alay e L 5
PR EUVY IV PRU PR PN J] SN FR [ PR EU S PR
5 Sl LW e 5 yaill e 8,080 o g 55 sline] 5 Lalall

2 sl ALl 5lasy Zaim el 3 pally 30U 1,30 AT 5 alac Lasas

asadill allds —a

Cro ol Lgie sS85 5 g g N Y oo sl sl 02
S35 ol ¥ 8 g US 0 a1 i (e i (o omsal
Lol Lgs a o8 daniall dagllsday 4 sain 5 LSl 35421
sloe Luasas Lokl €5 & g gl (suais Y Lalss¥) s ) gasd a<asll
A A g gl el ey SIS LSl SEAY Tl Basla
15l el ya s g Lo Lgte Buaatie aSal Lalasl & g 5,0l g liss
Lalal oo el a2 M aadl) 5 aSasll AT allas g ol LY (g AT
Aabat) o<l

aSatll lae b Jaaladl B e g5 v bl sl g
el 5 Jgade (s i J sem sl Losiall Ladlall lase (85 Y
LYo s Lllas AT ol allss Jand Lidia celall el s .o g !
aSaill eli s Mas s wdy  Liaaadl c;l::.l_\.@.ll N AR N PN
ago 5 543 el n ¥ oISHI LABAL) 5 5 5al aladtuly

Al (LS T oS nsa) Gpula 8 pSatll lea fiaty
@wawglgsdﬁw&mu@g\sﬂémmmmug&u
L}cSJQLQLAfJ;SJ\aMQJSSJ.Z{JllallalS‘,AJ\uA:oLa:ubj\,lJ_o\j
Sl oSy e ladl Coa LBRAL) Jualal) ey jats o 585 450 48 ol L)
e Sadie i i & g0 51 e TS 5o (0 snladl 1) aSall

O Lagin Lol ads oSt Sl 5 @ g0l o Jadll s (8
S La 13y Lilad (e 33 08 5) 0555 Lo Bule Il (yo e b

- VY -



OSand (JBM & gl Ula 3138 Jemn 5 (Bile s LY
= SLa U L3 3k e bl a s o

Jobe g (M gliads sudas dulac o gy s ol (8 pSaill dulac )
Jat o ¥ Tan 5,005 L€ 3 G ¢ 50 4w d aSal allss o LS
perd) A5 g e 185 LS LW ol ol 5 Al (K g L) 3l
(& sa 90l e I a ) LT Las] 86509 aSaill allss
S ) & g3 gl Al T — ¥

Cralal! G 5K L ad I ol ikl g Eoastl oL 208w
Labasl JLaa] sl o pamal e liall g Laa 5l 53S0l g Loalal)
Jie Lol gas Lt W oS ¥ (315 8 5iaall (SLeY ] 55
558 crla Lia Cyo g alaad) ol gl 5F L8LaasIl ol g b1 JanS 30 s BY)
oinall &5 5511 51 s sanall & s !
Bapaall Lo L3S Al gl 48 pall LSalSas Lea , 8 Al dagoa)
IX6XT e dama aoin ¥ (850 o) g lB] M osbldl o 53
et T dd gl g tantiu V aeldly Siaxiiow ) b se o sl a
Joadl liae po Sl e lbials il g saldll o sn sl Wi el
JEN dB sl S g danna g dial sa ity

Jall Sia el s Lags Ll g il & g 5,1 0o allaill agd
s Gonin By o 0F canpdl) Jaitaatl 6 el el 5 ol
o2 e ¥ G al Lo W1 gall Ll g lasls (as ol 538 JAlks
& 93 9yl dlant) ClEataiff % — ¢

SLab sl s Ay &g gl aeas il (LYl uSe e
aadl Y JEL i e Lie Daay oy T2 G ol e S

- VA -



tssball Jlakl 8 & ga g 4

55350 Slad e Balianl Gualall 5aST geliall plaatl uiay
Jiad gLyl bas e oo b2 (o 85, KAl ol alls 3L Lle
|A.A%$4?&|J:=A'|S¢|J.3djl‘a\‘\oi i:uu&d—@—lij U Goa b Gaua
pVAAS Jolasy mosae ATe 153 Jsl 4ol 3al e J g0 pusad Olaal)
VA®, s e SAST geliaall flasd) 6 Aea il LS s sse L
Lo Vo e L yd g Saasll ab¥ sl Ll Jaaind g o 5095

felim g albdl delin 3 ilS o g5l @linlss alias o a2
539 23050 SIS (53T Golie dlia 5T Y] LBall i 5 ASIY) lies
AEAS Lebiio 555 LS 5 ol sl wlaad) Joo 535 855 (0 >3 Lgd
SlalallS Lot sluas M85, w5l o dLgpana (8 uloll oa
OS5 - Lhius Ty s OIS0 ] 51K (oo Lt Gl g g 0 0 580
S s 55 Jariad S sllly 5olaad) plase 08 Lold 550 < 360 Lig!
Sl SV sy deas laae J8 e 5,085,008
Ssaa Aokl (5 Jae baa o G ae V.0 I das L8 LSl
o)

52 eball glasll (o sl olia i daw oo Jas las
Ll laill 188 (B goal) 8 sem ga3) Sl lase M Sia Ll g
JSa) Sall (8 ol Jlaaiwd () issa aale Ve dllas a3l
Sadl o snsn Ol aBs Latiae alaaly o 65 LAl oY sy (1,6
man O 039 DAl Sa (e 45Say 38 el Gulauals Tgae

-V -



S sl alidinl Sa ulee V- ¢ K
www.mech.uwa.edu.au/jpt/shearmagic/images/ : ..l
:@loadd Jlas (S & g3 9!

Told LYl auas ol sy ealal JLad) 28T Bl Lo TS

Jlae¥ls o s8s 585 gl AW el a Ll 55 iady . geliall 3L

B PU RABR RAUNE WS PN PN [SUVE-N-L. DR A A PN

Sliv il e a o i cnySael dlognsllgls w84 .ol

5038 4 Y] plasa¥l Las ol Sleaddl ogs sl s 3 S5 Lcliall

Lol ol <3 Lead Sl iny 31 aYall oy Lol ol sl
A -



Sl i at &y gu¥l Biai s 5 ga ) ol LS g5l
sl g el 3t Luda s 838kl Laak ¥ wlosd 5 Caubitll

5 51 9] sl 3 15 L il a3 o S0 5 nd
i ala € lalas J5Y wully Ll ) e e 3 J35 & g
YT ARYYE  § W VSCH LGV A| Jy PR KEN PRCA GV R PR A UMY
2815t lalll s elaat) Jai s Y Culad) Slga o lalasll o g s )]
o8] e alale W (g0l e 2L 5 55 eliag 5 . iul) Al Ziids
AEL S selall) Jlaniwl e 508 T LS &EYI o

Jaall Gl e sanl s 58 olidl Jlatllaa iy o sl 25155 cpo
L) gy L8 5T 5 S s 25 yad LT s U pgrang o ) 6 deln Y
ol g olaall sin e Zadlall 5 g oo Ul 57 pgruadl alansl
:SJhAJ|QSL45I|‘§&393JJ|

a3 Al hlat) 15 e faelise aL¥T oda (8 & g g ll masal adl
il s 3 IS B p L 31 e S 5 Lty Led
£ 53 oLelady s Gy La3kall e sallrny ol Jsyi,Ls
ALl (ol i e BLASELY) pled danims IS ) b5 5,1
W‘J‘J&‘@“JJJ&“—‘JUbL‘”JMﬁWJ d_sja.u.”‘l_\lw
.ULCLM;M,J&J

d:)y‘}.]ls:&J‘JSJ‘CAY‘A‘."-&CA&JJJ‘MJJJJ‘QAJJQ;’]&AJ
Sy oBlall e Lot o Lol 2l3Le allia o 5 b sl sags LAY

- AN -



Lago o ¥laa il llia (oSIull a8 e¥la 6 S o)W ol glas )
DANTE||UA_“%%_3J,JLQ_,4_“|¢;{,\C\§5 NN S FEPUPR
Lo SR e lasl §oma Y (1 8,080 Syl saf BLasswy
ol oAl dla alliley @S5 Al 5ol Suae olEls dlia
Y] BaBLAl (o i Dol e o pad oliabaill sda o ae s . o ohaill
Jlaato) dosns Lo oo LgaSli Sl Jal g Lislas g 083 opo 5133 Y LS
23058 Tl Ealall sl s 323 (pn pelinall sl 5 55050
oo AL plall GLT s Lae lasdl 1aa 8 508 LusYl 554
) Ldaia Lelaia) Ul Llws oS Jsfmj Jlaad) cpe YY)

- AY -



bl Jadll
Sl HSI S Labuald LS

Load e sl ¥l aliad coals Lo Laall) Jala s o coaall e
) Tl A g el LS ey Lgid yal glias
25 OIS Gy Yy i<l et_;:AuL;J SUSSY) G ol faa oY L
sleably Lawlally p Lata¥ly puiill ale cvad Lalia s cpalis
Jiall po dolaty Olasth1aa ¥ Al da s oS5 Lo s g dwaigll
J3les ans auns ol el 5¥) oda JS 5 oS3 350l pe Jolay g aills 5 5
AP HEES clisle Ledsa Basac Al y (2 sasd) o IS La asy

o Luaal J8 Y giadlio s Sasae lasdl s 3 Ldlall LA
LLall s ) 3okilly la o 5 GLawlsS 5 el oY1 o<l 5 53
e o seail i) Bl 63 ala¥ ] elilaaa¥1 oL oo gy
JSUJL;J_‘AJILL*QC,TMIQA.&\QQL&MI‘,HS{I@%MJI
dgoadl y oaSEll i Lgie g Lpaal b Jsladw Wil da gkl LLAA
.gr.ﬁ.llj ‘f,‘%‘}”d Labslall

cosladl Ol Jay Sl L83 8 o gl AN LLAAN J
oS a 50l Lulas 8 AT elilaa ¥ oIS AN oIS 5 K 5 53 Gl
La ) (ye .sf_uj (K \.u.u.- ST AT LLAS o el elalanll Loy
Agpasls g ol fio poidl 5o (o8 2Bl Tela] wasad (o ineaiglls
slalally 5, 5 ala g, Yl o ad ) e g iblall 5 el
sk 8al el 55 155 s 59 pacd sbl 538 JS 3L ol skl
¢ S8 O gualadl JavV — )

S e las gl el W1 LA FLas Ly i
(SN o il ale 6 s g.l_aﬁ Lo s I 1S3 Lualo e 5u5S
QM?‘gﬁidﬂQhﬁAyaMM#ﬁ\lhgﬁgw‘

CAY -



Olusl T 3od olpwadll Csla (Fa ol (6 01 23 5
g ol b O sdums | 5L 5 d byl sldasadly Gluall (e 6503 3
a%ﬁymuuwgu@mmu@ﬁwuﬁg;ﬁ
Al M Jos (S oS8T (g cpladl Ll olus lgas
Barde s danain fuswuladl cllaall G505 cools Lo ST AT G258 2
oslall €3 e (SIS Lo 13gs

LS oo 5 gslalall§ o alllin aie Jlaall a8 ol
dU.lSQSJJ:LF}N@l@ﬁg\&%ﬂ\;&&&\\gc;#gcmm
e g daoiill o3gd UV L el y A 88 sl )y o Y1 1S3
) SIS L;LA:JA UV IS5 —agd 55 an

Liou Lo : fie LeaSgl (s 5aT 5 Bula 505K oY 5L BT elea¥! laa g
OIS YL Jo g il el SN adS 85058 pol s 55 e Lsae w3
13 10y AT Jeluas s Uadl Jas 5 5ol oS3 Tl gad Y6185 5Lt
il BELSS 3 LS YT (615 553 L 98 Lad AV 6LS3, Ll
O goso—all o Ja s s da g plall ¥ IS o aa ¥l J13wall (<
SUYN 1S3 po (5 sl sISAN 3ollay

Cre a2 8,8K (g LATAE Ly A w sda e Tlayl Uglaty
culallasle s Léwlally pudillale poolas Sl yia s Grai ¢l
OIS Jo¥ ol jialie 550 (e - Glusti; Glalad pehs de g agilo S
" ALl ol ) S Y Lo OIS calas u gl 5o & o g w3
slaw 5 AT LI A VAAY S i a8 VAVY, Liw s, gl
YY) g aBLN13a (IS5 " 6 Al pdaies ¥ ol gl il
Joiall (8 Aa L83 5585 O ot o5 2S5 o il 5ol
VN

- .

- AS -



O W8y Sio (ke s palic 500 oo IS 088 SEI bl L
&) g ,Mc DA e blaaa¥I IS 5 56k Ll g_z:Ju Lowie faa S5late
DA JE LAY 5,38 5 a3 " celilhun ¥l slS Slio puan Jal
Costis Gudy " Llal il oS (a ol gl By (3 ) s e
by o Sy S lolalll Dl po (Ssiio 7 gabs Joluats ]

Judl ok oSy aa Dages pund 013 0 8 ol 0l 4
oudill ale Jas 15l 1ag s aa¥l (LS "G S TV ga Bay Ja
e 853 elalas o ad gaus s ellaa¥IelSA1 olase 855
oK sl el ;,JA; cdlai i 0 alaial
feum O o guladl (Sasi V= X

Shlaaly Lole puitll ale 3 Mago plasil g 5l 5o LS iy )6
osalall ag g 6ISa ,_;Ls:. aal g ¥ i elld ey Luala £l
O 538 g - olaali s SRS 80 gun o aalie (8 G5 08 el (50
G 38 Gl g g ¥ oo M o gl s ) u_q s sl lia
dasan s duvie S e 05 o s gl s s3e (I Ls Jae Juad
s Gl Jas s o o gslad) (e Jgadl (o Ja 0235 olila a8 550 st
O Y ks o€ 13] L SLal€ G 53 il galh aladl Juadls G553 ) s
Jlaadl gml 35l J g s oy . sl

faa Lonm 53 g ¥l AT ¢ 5 g0 J oo alil p L3I L glane
paamal (Al J g sl a5 g LI (5581 485k et O paalls laa Les
S5 egll s3a L yam al sy alEl ha i of B p e Gpula
Alas 3l AARON a5 53 LS 3,05] La ST Jad Saladl o gladl oy
pll e Fafoudlldydegioydhian Lidolagl au e 5,03l
Tiww Yo il il b gl ol 5l 1 o 4sd el ¥ Laa g (g il
9 Ol pSLA N (5 s (M) Jus Ao 158 Ylael pdy alS
e pSas Jag Shelul Jlae ¥l sda Hutial Ja (S Lge Laay V=V ISl

-AO -



bl il e in oSall by sany o oli sl 1igd 13 5Ll 3l
AARON JLeel gy af 5 da g ke cllile Aol S4asiill Jus o5 40 (3l
glob o858 ol o US (e O 552 23S Ladptin sl buany dian

gl PEYEINEREN i yail 2w f AARON

'S Cgla SIS e el wle g, V- N S
www.scinetphotos.com/aaron.html : ..

- AT -



o o Uliso g G gl V- ¥

i 5aS b Gl 138 Lo gy (MU Toa Sulae LS o ol L3
Losrd drala ool (1 58 i Lo ulide Ja ¥ o sll ol
ilas] e olus¥l 523 e sl Gle Lo 13l oLyl Lobusy

A Y Sy ") BBl adl o e g laal s ellia
m.gﬂyggs.gcdww&d@_@lawlyAnggw
e 8508 Lpdany Ll SISLaI fo o gantl saadl 138 (ol gantl s
b Lvmall ol all sin e g Ky 1058 Ll (a8l 5L alall
;Tu_tc,;:gn Gt . oluayl sie o "Sagall” sl gaadl sie SIS Gl
3] 3Ll 4 Jia wathIia ] o ol Liim Lasic EJ_K_:.I‘*C;LS\}::A.\‘
o Loa ey Lasae (8 (S daall ol il dae 93 (8 e 354018
c_sl.i:s_.idl.u_cg,lsUl{:T—QJJA'TH_a_M_mA"eJ—cl_;LJIQAé_JJJ
Waslall o SISual) sda (<a3 Sa elliy o sll g 5 Lviaall
allss (o Loata Las 58 o ol T £ Y 58 (5508 Bulial) S LS ylud) e
lhc gels ¥ 4l gat tay JILg anBasll e e sa M Jum g
5 yms :Q;J.; Sl sellay) RS clin g Lo 1316 . 4o anl p g 5l
Rl ] o 5 S e ol e el (e

A Yan —Lali o o< 30a 58 03 J 908 Jgaad) oo
el sy e Juius (S ga s VT fanBas 8 Y AT 15 Lgnlas
;_uu&mumw\wgmy&\,;@di%&w.m\m
ou,@w;},is;;w;igmu;my%m\ﬁd.‘uu\m[;;
"Ll Ul :uw Slelld N dsla) zlhias oans Y (e 453
(ool Maolalsiay de<hia 3l

v adslaialy . oo bsea iy Joriopalielliag
S s Ja I o pal ) S Lilall Jaa DU ] oyl s

S Lo e g el ol ] e 5 g 5l 5o s 5
- AV - N



Lgoaal) diuss § o guuladl V — ¢

S Olase (8 O Saldl Gl L83 VTl J gm ol ppirs 8
Slas w_u\ olat) Dle oY o Locale] o L,J;me
L3533 (559 o T 5yl alad ¢ S s | 53LS slalall u| co ad I
| a8 s ad agdT Y] gl i lall s Ll ¥l el slall U5 2
dbaaae Joa g sy J oo Gl LgShiay Al S5LANE Slo s paa

U L33 Lo, 13 1 glialall o anf b e sl al Llaall 3
55 oo plaas Lendas elliS Cas " Tl 5 algll )" JMMJJM
130" SAT JBS o7 " s all 3 s0d L yul Gs Al O 13" e Taa
J:u;s.“sgg\suems;jwmam@udmJJJ;;u;,ls
Lol i Y TS a1 LS i LY LSy gl 35l oy
ey sl JSd L) 3ok Y

Ol e gs Ja g Td,lall (e 8 Slatl odgs o panladl 0T 00
Ols P T e (o HuBs Y il gay o glall 8 ,Lall sda L343
st JSb e S pualall (o Lpud say S8 (T e dlajuan (o (S
Jolas (S 5 Topl 58 o Lal) IS Ja g Senil o8 JSa e ol Gde 5 g0
Ot 138 8 oAl (o a0 Las s 35038 wlidie Sols bt wd) po
cmwladl Jaad Bl N glis g (7 (35S ol (e () sdans agiS
IS aaast o i ¢ 6o o) I .L;Jl_m S g adaill e {5003
oy iy Lplua<I o JJ_M_M adaill e 5 5aa8 Lolusyl G lall
G oSan 138 Jgd (b slae 3510 (e 48 5lae 3551 a3 08 € g5
Abladl diws g o guslall V-0

A Lo aa N Toseie Biblalls 2Ll oS e CBBAS Lia DL
osic Lible Y W LYy Ty oLt o el G 30 el g
iblall oo SV Ly goladl oLl o 3,81 aals . sanills s

A -



Leale 385 oo K3 0¥ paal LYl paw o 5So a s
sﬁuu.wlgk@,;ﬁ,muwamgwﬁ.#m|
ol Dy ias 5 Zabladl e T35 il Lu IS ey )
oLyl 285 Lo T, 8< Labalall IS 13) 5 . A3 Maall g 3laill e [Hlad
UV e Lhlis] I s 130als L gian yue ol )L5 351 )
Lwad J3Y) e ol o Labalally o swladl Jlas 3 o sleblall 55
f By B9 s Lblay T d;%J Jaad Ol
oo pudidl ale o & 52l Gl Olase (8 oladlly &gl g @
Obus) e ea‘;ﬂ‘ oo L se 3L 3k
cselaiayl buat) 8 Ll lalas ST Y Lyl Jas @
aw@|@wéyguj&uayiﬁwdﬁu1@ °
aalss o =YY
Lol s Lt U5 0 0 585 Lo IS T 5 (ol ) Ao 5o Lillall @
A g S3ST g Jaladll Jaas
A b ally olasyl e a1 51| I3 st 2 kL)l @
s 5ol a8s ataaal Lo lebaal lasdl il o sl o Sty ol
Gl sbyaallas, gLl Go sae M sln 555 408 Gl agho
& pall Sl ol it Lblall B)e 5 1sas, agia el S
sl albe Sunad Sl gnany -C&‘A.-”L.J:*kﬁa (i ol Saly
ooy g sl g 3la i3 (AT jalliey s a Sl g caslll
s Blas aé 5 Lalas jeliie ol da sl SLIE Ve Ll ,5 ) sae 5 g
e Fdao e (o LY MIT - Dslas s 55 0dd (olalld
JaT o Ll 553K Lot 1 Loy Allall s allie ans gl
Aialadl e B B o s 5T YT ) J g

AN -



CroBll Jadll
S glie g JLof 1 celibaiot) slSI Juliiue

Lale cpoloe (855 5mS w s Lot celloin¥ (SU a0l
G150 T Dl sl [ slall 30 seatl sda 515 &iu Leie 5 .Boanie
Ln ) Seall SLas (n L€ Lils undl alall Gl a3
Tt Ty L83 Baan LA adal 8 sugds gsij‘ 2l sl g oleally
@sialls SWAYN Slallp pis g 5858, 5ball 3 Lle Lo yus e
* o) e 8 Suaall LSl 805 sses

ped and (g 5ud 5l () satigh) sl wpanll  glaill 13 slas
Olas¥l 8loa anlaas M DL (8 Jhm i Lo <UL YT 034 (T (5
e L caay 5o bl o dla 5o () Juay ol e 35kl
by eSalls s Bosha 5o (8 (s ¥ AT a5 Lgnd wSasll oLy
s (o LS YW 058 55 U e ) aali ) oy 40 JaBis )
saalic o [paS Tose ol 5o SSHL aall Slall o¥las o 0SS
Il 3 lelall s oYY sha ailio (oot J Y1 sl

SoLayl pe aSadllzg Bl e iy Sl Rga g okt L Land
Geac 2S5 () rBan s Loallall Gl o, fun 820 p 5 ol o
AT Ll yu
Jolidl jloall &3 elibaisyl slS3IA - )

ALY Gl e Lo g g0 580 11 05 5 5l g LS ¥ LS
L adl 590 (58 5508 £ LT s (5 5 B gt 05 ol palall JLA
S o b duliany psadl 081 il JLald o Liall 33U) JYA (4
lia & ds¥ ¥ slally anay ;e =¥V sda 3aias ol glaalllia
La 1305 Lo (31 paladl JLal) rmy 5 D535 ol 5l
gagsAsdﬂm,%;sﬁ:sT,guﬁgulgwt:@\uw.ab:

a. -



AV oLy aads Tase il o Lus Yl s Y
awdl,g;u;,;s#w‘fdé_afsa;,yuwuusguwﬁ;u\sg
Lladl die S1L,800 3LaS) & ya W0 o0 ;,Up:,ljz(\ LAl Lol Lagd
s Aladleda (3 gom anlV¥ s Hse¥l ol s o Skl 0885 13gs
SE T ey 90 38 Gat g bl A g8 YV By ot
Sleallaa o paadl g5 a8 5 Llas] Mo Ol s SLA 3
o ol alaas dlany A I Ll o lus] i Gunls Taliadl 8 Ll
PRI N I | P uuj e e KA S LLe el )y u_g ay
e s Ty il e 5 Il peamns sl el il
Jsaills VL DLt s e Jg a5 50131 oLl
(DY VSR P P - I PUTPC P O & PR B
ool e bas U G sla ¥ s e gl elld 3y fun s
ANl 5L ey 8l LA ol 531 ) S Lisil
oo p ol e UL Lalas gue (s p sl sV B ULy Land
o8 B U AT 30 s ¥ G eSO o ellad ¥ ) AT

558 SiSTy 51 2] ST

Ol & sSo5 U g alli o alias Wi 55 S LAl G
RN R RCR O Y P EPNIEG (| P SN Y| RO UA sae e 3kl
S Y < AL o 8 Lasad s Cylally 3Ll
erit\:ué‘)_tl.éd.w|e_¢$wu}“yw¢d—cmésy‘\9)d§y‘j
Oedlsme Wllas =05 o AT eSS BA e — Leanlhsda oS — L
apdasll 8l ad (e oSlad Loy doladl jims (8 aSa T (5 98
szua.aéﬁjsﬂu_xnig,yb#g‘;gwu]dﬁzw.;tsmd
B2 O el (e G @il G g aabe gy L56T (o - din Il da il
Doa sl SN Ldkall s3] Laga 511 L3 5l

-4 -



3 Osleladl Lel caaw 311 LS @Y J gam 11 5 3 ]
cro el Laa Ml LA Lyl alel & 5o gelib a1 elSA Gluss
aall3ATa 3 25 o e Lyandl Ja 8% ey 3la Lia 50308 L
Yy Soshall Lle 5 el Gl Gle I Ja Il 3585 o LISl
5ol 13 Lis g 8 oy ls] e Loy Jurastiun s LS o))y S adalas S
-3 sl ligd 80 ga g0 LY oty Loy Ulais¥h asadl e
el ¥ LS Glase 3 el shaill p 5lus ad ), STeldd e Julall g
b el 1aay 8l 6 Lk S SLLAL e Saad e Juls
s G slidi¥) 034 pe Jolaty gl GLus¥ o Lagd ) cpagee Cpoad
Jadog Yo Lelidtue g La,BT Leboiolds (o J g 5ue 5ud dadh 5ulay
el ¥ 530 po Lalas 5 15 1) Lanniqd) Mo BT 515 . ellis 4w i
Ol (88,58 Sl Gla 138 ela w88 esli 2] sy YT oL W
Sliaas e ML Swaall o alall e YV ol e ool el
Aaawabll Joaladl

WL Y5 Ll 5 ol oy oS el 55 (e 933 (e 138 G Lo a5
Lelyy Y mana 00 e T ¥ Lel 5l 8,05 cddly GuSalls s
sl Jmaall & 5 L uall J 5 (o Al J gumal] il 0 3ST
Lasy gl aal o i ol dlay Lanils e lna o 53a38,3 (e
Laailly Lt w¥l Loas ol Loaie oK 5500 oS a5
oslidl Enaa ojloy Baall o pu s Al (A=Y Jsea) " JUsa”
lss 8358 93,8l s Lomll SUAT e bk 3 536, el
O Moo O pd s L1 sl dawaigll Glase 85 shads ) gssny Gulill cilaa
Jadl 5o LaS g i< a5 sl 5o i Tl o0 5 gy TanT
Jed 88 a o mi Lo a s Wl G, b ey il e i yan Y Ll

-4y -



SIS3 Gl 3 sis T das Josl oehs oo Ciaall B1,8  Sa s
S G S 5o ¥ T el e

A al galadl Glasy! e caall o Jaas a0l S Gl
u.sy.:,miﬂjﬁﬁmtﬂ;&caesm;,y‘wwﬁfgnswgg\@ﬁ
Laagi 31 S L8LEISY 8,586 4 ooy Sapaal SLLasyl Jsd e
¥ Lo el Lo Losen 53 Loy s — Led BLES wla s ¢ eall o530
aal sl ol S lElass o 5K algagy Lo oK) 5o Ka3 ey
SV Jaolly e llaia¥I eSS . (e ISI g gl o consnd (-l
oo e Al e LELaSY e STl (a8 331, ol Lwwigdl
L sl ql\.g:db "l e 35080 Led 5SS T faa Jaiadl
g 1ia Juaa 085 SY aly ol g, LELER mums 08 wandl & g0 5,00
(oms fl Y W ey s 6 Ly LY L eal 3 sl sl
tu@\@mu@igléﬁ,wtaa LS bk g,;u;,u O s
S0 YL Bl e ST 8 L8y (L3l Laaaal) g s i

O S a8y Jeldl Hloall dalud 058 &g pdiadl ¢ 811 OIS
obeadl 483 " o1 " Jolidl jlendl dsloslaa (58 G g deadl s aal sl
28 Louic . alalas T Ly (g a9 (2Bl g3 0530 3 Wy " Jalit
o oM i 2 13 AY 5 ,8hall e (B8 Saslei sl s s, (SL
pd s Ol a8l el gaa e Joludd an ud e ¥y s¥ 38 (o ual A3 55
aie o1 ,3AY a3 Loy g s ¥l LWAY) aghie 33 o (5951 LI3a oo
Sls a3 LS oKy aalllin wie (55801 55 i agd 2y ual celld
s 8 olaill ¢ 1,3 aY &8 62T slalall s¥ 5 (o aand o) Y]
uk@um\msgg%mfawzo PO b B A DA - SN
.(A—YJ&&),L;J\&AAB@JH
B axy SHLL e ,aT1 408 Lgndad s allallsla i daalill o4

w;:.;,.odl_‘mols‘%)lwﬁhM,ﬁlQlﬁ%@é.mﬁg
-ay -



il Gl plaalirlan 8 — ol c LYl e dlay
Ot R Lol dadll e ia e A8 el DI wan g ! palall 9530
G938 Ol W dsaaly alall 3 58 (1055 (T () 90 slale 6 o Dlaiaw¥)
slalall (5533 Lpalall olalaills " Ll sadl Joaadl alaaial e 05 o
A ol 5 Do) a3 s FIAYL Jas Ll wslS gy (A gulailly
LIS Joladl Sloall g Al dalid o yels 088 L,a0 JLal wie aall
Dslasll s La 5l sl

Lyl o Ty o yiall o800 8 elel ;529 sla calS 13LS
Jolizdl 5Leul! MMTQL.J_J:S“L;TO:.,M\J anl sl o3l elel 3a0
LolaS smlie Jpliadydyws s S oloslie Jl plias sl
OV L sha oo aa Lo lia g Joall (s s3us o oo sgaay 3500
el Jslie (898 58 gie Lumad 5 (555w Joldl Hloall 450 las
oS elalatl elagsl 13] Hloall YT ¢ 5w Lea®s 53 I LS =YY a8
BT 5l g alall

O oAy ol LS e G5 G o9 waadl (LN LLAs a3l
B yadl Gawall g Lgall o s " Jol 13" (50 s slan La8 pailio o el
OLS Ol Bm YT S LY Ge eall o s S LS il e (o
cro Lillae 5k Joladl Hloall Lalinf oug i a8l Sallall jlos Ly
SIS il o dllae 3k Jolidl Lol 45Ls slae ug iy .oslo sSall
l3g 1aa s oyl s el

Jus s LI U 51,55 alall Jams o G elalall o 52" (550
Sl Jaa Mlaadl " Lol UV oda Jolanya YV, L
L8l e palsall g s Ja (o laa uad 5 i £ gl (S ¥ 3500
i I pall) (8 LAY e 50l olusy) a3 03 )
) c:u,@:,u(gmmuwd,uyutlw

sags ol Oly (P B ke 408 (o pelibh ¥ slSAl 8 5 80w Lo )

44 -



e Sl LRI TlaiYl Gagad a3 2, Y s e Liels,
il gl IS Sl s e Laia Vs Lya¥T L3Ee Ji38 SIS
S3SRYIS b 1325 gl Al Sl dall pgolall LI
Lo o Lo Y 3500 deLa) Lalllall a1 8 SN (s

) ]

Lilas] Gaas (e B pad (8 caad o3¢S "Lt " S5gal ealS 1)

s 58 s Y Il ] S lgie (S3T 8 Ls alel e i LSlale
.Jmfs.;_gf bl g sy b i Buoled Lo 135 a3 45kl
ROYUPNEG IR UL { UV Y PN LR I P PO { P S

Sgow

9oLl Loadl L35 I3 58] (oo Baaly (Msa) A=\ U<
www.wjm.co.uk/images/dolly.jpg : ,uall

- 40 -



Joladl Hloall Taboal ol 530 o Sanly (Lot g ea AsE) A= ¥ J<a

mothra.rerf.or.jp/ENG/A-bomb/photo-1/: joal
ol b j8e JHLS Y Juliews (o p jliill A Y
Jadiwall 8 Y Juas L J3LEN 3 o sbosie aa LS Y S
Lol aY 1igs L 8T e BIAS Blaay oIS oo 350 Ao ju ) o3
8 Sl Jm 513 ol " YL e a slall g J5Lash 3 sl
aall )

(Y o sl A sl 350 81 L (o Gulil e 52 3K8

.;,fc_@;:,fdabua:emu,gﬂyuﬁ_g‘@|,3_||a_m;e_|b
ool e L0370 sl agh 3L 288 & cin v (SIS 5 iy 130l
RRY R\ I KPR IR TA T SV IOy & S § O Je
SIS g ol i caall oo 0 05 03 9 o 5Ll 5,550 Yl
Loz 05w dasae ol i aasy Llin g 5 S5aall ciaa ol (Fay Lo
O Olaas¥) e alll ans (o s olyaall o gl 3% aia e By g a3 a3

-4 -



AlBT e 508l sliac

O el agesad () G gafiay e il 08N 3 Gl IS
S5 Y oy Aol (3 Y e s s U3 158 o pgallie
.UJJ%JJ;“L‘\::\;LLLI;!JJ-G::Q%?—&IédA:i?JJQJ.AAJ‘a.CHJ:\.Lu:Q‘JSUQ
O Ll 8 W31 o il G pdadl o - BI JB1 T 8 o sladl (LS
SIS aMa Yl oda (e ey el dll O gai g Laladl 1) 5l el sl
O 5ol Jie slalall Ualled S 5.aV00+ N VAY - o alall JLAY
58 Tles 5 Blace LU 5y T, B 55 5L 3t M5
oeSaldl IS8 oy duall

foolil Lale (<5 i m Lasudll &l 53l g ool 33 o a5
Bl L0855 8 el ellia Gl .35 Lals 38, baitl ol jasd) o
L3183 ssan a1y sl TS Lras Jiahs
Lpalse oo 02508 55 d IS LaS 5 oilis ol Baas i sl
Callie St wue (LS oY1 ipas ) sl salalllia o Gg_m
O3S (S Laall a3l allal) oy - sl | psa 03l
ASAI Y oda g G dulainw G Baa [als

59 SYY &S 5 @ sl Lyl " adt il L 3le )
O55a Y a8 Al umall el (ye L 380 Lo 1305 L) Y Z85Lan Lgad LiaSa3
e T5u8 Tl oS LS olas¥ ¢y s o 35Eatl o 8 55 Lo 03] L 3
Sloalls LaEil 5 alall 3 yaun e Alial g0 (o s M - Jolidl jlaall (ol
alall 4s alle o L gmas calall i Lao 53S0 ST Jgadl s (530
22y Js ¥ 38l sl

-4y -



Y

IaY) LSul<ao i g gl o(p VA4 ) WA dllf ass s 4l )
ol g delda Uyl e w Sh Lasual) C_\Lct\_m_“géat_fs‘)_oj
ol

2- Bain, A (1873), Mind and Body, the Theories of Their Relation.
London: Henry King.

3- Boole, G. (1854), The Laws of Thought, London: McMillan, Re-
published By Daver: New York In 1958.

4- Budzik, J. and Hammond, K. (2000), User Interaction With Eve-
ryday Applications as Context For Just-In-Time Information’s
Access, Proceedings of the 2000 International Conference on
Intelligent User Interfaces, 44-51.

5- Cohen, H. (1995), The Further Exploits of AARON, Painter,
Stanford Humanities Review 4.

6- Dreyfus, H.L (1979), What Computers Can’t Do: The Limits of
Artificial Intelligence, Harper and Row, NY.

7- Dreyfus, H.L. (1972), What Computers Can’t Do: A Critique of
Artificial Reason, Harper And Row, NY.

8- Dreyfus, H.L. (1992), What Computers Still Can’t Do: A Critique
of Artificial Reason, MIT Press, Cambridge, Massachusetts.

9- Dreyfus, H.L. And Dreyfus, S.E. (1986), Mind Over Machine:
The Power of Human Intuition and Expertise in the Era of The

Computer, Blackwell, Oxford.

- QA -



10- Ford, K. And Hayes, P. (1998), On Computational Wing: Re-
thinking the Goals of Atrtificial Intelligence, Scientific American
Presents 9 (4): 78-83

11- Friedberg, R.M. (1958), A Learning Machine : Part |. IBM Jour-
nal, 2:2-13.

12- Frijda, N. And Swagerman, J. (1987), Can Computers Feel?

Theory and Design of an Emotional System, Cognition And
Emotion 1 (3): 235-257.

13- Hearst, M. And Hirsh, H. (2000), Al's Greatest Trends and
Controversies, IEEE Intelligent Systems 15 (1): 8-17

14- Hebb, D.O. (1949), The Organization of Behavior, Wiley, New
York

15- Hendler, J. (1999), Is There An Intelligent Agent in Your Fu-

ture? Nature Web Matters.

16- Hofstadter, D. (1985), On the Seeming Paradox of Mechaniz-
ing Creativity Metamagical Themas, Basic Books, New York

525-546.
17- Holland, J.H. (1975), Adaption in Natural and Artificial Sys-

tems, University of Michigan Press.

18- Ignizio, J.P. (1991), Introduction to Expert Systems: The Devel-
opment And Implementation of Rule-Based Expert Systems,

McGraw-Hill International Editions.

19- Kandel E., Schwantz J., and Jessel T. (Eds) (1991), Principles

of Neural Science, 3rd Ed., Elsevier, New York.

- 44 -



20- Leake, D. and Kolodner. J. (2001), Learning Through Case
Analysis, Encyclopedia of Cognitive Science, Macmillan, Lon-
don.

21- Lenat, D. (1979), On Automated Scientific Theory Formation: A
Case Study Using The AM Program, Machine Intelligence, V. 9,
Halsted Press.

22- Lenat, D.B. And Feigenbaum, E.A. (1991), On the Thresholds
of Knowledge, Artificial Intelligence, 47 (1-3): 185-250.

23- Lippmann R. (1987), An Introduction to Computing With Neu-
ral Nets, IEEE ASSP Magazine, April.

24- Luger, G. F.And Stubblefield, W.A. (1998), Artificial Intelli-
gence: Structures And Strategies For Complex Problem Solv-
ing, Third Edition, Harlow, England: Addison Wesley Longman,
Inc.

25- McCulloch, W.S. and Pitts, W.H, (1943), A Logical Calculus of
The Ideas Immanent In Nervous Activity, Bulletin of Mathemati-
cal Biophysics, 5: 115-137.

26- Mitchell T. (1997), Machine Learning, McGraw Hill.

27- Norman, D.A. (1980), Twelve Issues of Cognitive Science,
Cognitive Science 4(1): 1-32.

28- Pomerleau, D. And Jochem, T. (1996), A Rapidly Adapting Ma-
chine Vision System For Automated Vehicle Steering, IEEE Ex-
pert 11 (2): 19-27.

29- Rashevsky, N (1938), Mathematical Biophysics, University of



Chicago Press, Chicago, IL.
30- Rosenblatt, F. (1958), The Perceptron: A Probabilistic Model

For Information Storage And Organization In The Brain, Psy-
chological Review, 65: 386-408.

31- Rosenblatt, F. (1960), Perceptron Simulation Experiments,
Proceedings of the IRE 48: 301-309.

32- Rosenblatt, F. (1962), Principles of Neurodynamics, Spartan,
Chicago.
33- Rumelhart, D. and McClelland J., (1986), Parallel Distributed

Processing: Explorations In The Microstructure of Cognition,

MIT Press.

34- Russell and Norvig (1995), Artificial Intelligence: A Modern Ap-
proach, Prentice Hall, Englewood Cliffs, NJ.

35- Schalkoff R., (1997), Artificial Neural Networks, McGraw Hill.

36- Schank, R.C and Leake, D. (1989), Creativity And Learning In
A Case-Based Explainer, Artificial Intelligence 40 (1-3): 353-
385.

37- Searle, J.R. (1992), The Rediscovery of The Mind, MIT Press,

Cambridge, Massachusetts.
38- Turing, A. (1950), Computing Machinery And Intelligence Re-
printed in Mind Design I, MIT Press 1997.
39- Weizenbaum, J. (1965), ELIZA: A Computer Program For The

Study of Natural Language Communication Between Man And

Machine, Communications of The Association For Computing

-\ -



Machinery, 9 (1): 36-45.

40- Widrow, B (1962), Generalization and Information Storage In
Networks of Adaline “Neurons ”, Self Organizing Systems
1962, Chicago Spartan, 435-461.

41- Zadeh, L.A. (1965), Fuzzy Sets, Information and Control, 8:
338-353.

42- Zadeh, L.A. (1973), Outline of a New Approach To The Analy-

sis of Complex Systems and Decision Processes, IEEE Trans-

actions on Systems, Man, And Cybernetics, SMC-3 (1): 28-44.

- )Y -



N



