JI\g

-l
A

wasklllc Ly

g“im:' chhad!

Aldiiag dadlg

dmi gul @&V ;2005
kb 0 6, gl b o



iugfll_uh1lg agiallg aalaill xibgll ulyoll Loy iy pguis gl i€ b

1990 . 1923 il guall (g liia senl cal il 1978 by o dllid) &yuis

172
g“iwzl chadl

PILIPPPI TP

T L
kb 3 & e b .3 Ao S




LeIS ($Ty (pe ma Aluakall 0100 (2 5ygil gLl




7 @ ill Loz 8‘g:l’ln."
*0
¥l Jenl! 8‘
1 peldawo¥) oISAl drulu ¥l ealally laay)

. |
o soinl

27 mlall Gl
EJE Jnall

35 dLoacdal) Olall) dtlas e
2l sl

41 Aaat| Lol ngd
toueldl st

53 dacdkl Olalt é,bs"df.\aﬂ\@)laua.u
oeabed! Jinall

65 UL Calga s aMST @gd
75 Raaalal) CLALL B B ot
toelid) Jnall

85 gl agd
i) Junall

101 oY Ayt Glate
L ydilall Jnall

i S ¥ Jet!




117

131

147

159

177

197

213

233

243

263

e (galdl Jundll
AV Olsady

L LOY) aclgall

e BN Jadd]
LSl LS

: i gl Juail
AL S g g il cand gl

e Guals) adll
8| Aok ailas

Z).A.:L.C u.uJLuJ‘ J@.&.“
sl ¥ @le g cdall 85 yucntl dalan Y

e gleall Jundl
Acliually pplall 3 3 podnll ladl!

L ydue cyalid) Jnall
g}," Cewlondf dlacf g (pusyiidlg chJmaY‘ IS

iy ALLEY) sl |

£13¥ 19 e gl

ssoill

sonall
ssonll






ol el SIS21 ele QST 138 ok
O e Gl aslall usd sag (el Glall
ALSI B a5 yumlal| A sl 3,501
@i ¥ Al Geles Jee peliasYl
daliz s oYloma (4o (tnniiag slole (yglad
bl g (3haills il le 5 (NI CanlanllS
lagen Y38 ) da g QLSIN D2y . puadll ale
et detl Jiu o el cadill el Al
IOV PURIERIA

le Aehse b (e (re QLI 05Sy
Lale 5,85 Lgia 9V el @y taleadl wes
¥l 453lies blaaly e llaus¥l £ 1S1 e
Led oo et Gl alsandl Gany Slamily GiBLg
U il oy . ST Juminy S 3L
(J3ad L B Angdall LIl Aadlal (o 5
LIS aYy Ll 5, il o L pazma
Joloig A iSll posa il dantlasy (il !
29 Lsalll (o saill @gdy Bslaill AMUSII 34l
Oy A8 pall LS 4aE 7 pdy B @l
Julomtlly wailly 7yl dabisea 3ylog ol
2313531 a5 n il gl ALY e e
3yl A li¥ gy imga J5lit pl Il el
C.sl.c.d oo LS LgdISal g Lganilns Iauxa
ity cdallS 3aie c¥lna L3 Leie
dasdl

250l 603d0



welhuoUl SAJI

daudy O (San Lag conlond! alusialy @lailly @ulaill ¢ gungl 5 un ¥l
sLSIU1 Jatial aiyy Al sasmg (olaal) 1 G2 elilaisl IS
Sl B o3l 1395 (San L o gug (pdual) Jundll B e lidaisY]
caeY sy gao Lag yeastl
St ol ¥ Y gT s pccead el AL GBS 1o Aas y3 el y A8y
Gl ele oT IV ekl B ol g Bpna Aualss (o )5 Y 540 ccamil
Jaew 1 e AL Bals Bale 4 aaill womy I3 @02 59 Loyl of
oelilao ¥ SISIIN B &y gamnt) 4yl LLiadll cye |8 7 pbasg o e JL
iy cmlaglall @lle g (6 pdndl juunIl o ABMally (A0 pall Jiiiad 3 )1aS
Loy (ud 1l 5l Biladl g 350 o VI A8 pally 3 el Aalai¥l 3 dLad
S92 @) 3y 58 Ayl ) e il (e QLSIN 1O o 5 O
e 380 Y LAl asalaiil g gun sl s Joo S (e S0
Andlas Leag oyl @llall Lols Aaal-sTy So-Legd 0l Cne ginge
Aoyl LU AV Ao lal) oS! uEn .5yt Aalai¥V g A datl culall)
e Bols g 5y n VI clpiadl B G pall s Ll e Tgl3e Lolanal
pally casSIl B ol padsl) (e agaall sde @5 uas calioled| caatie
el elalall (0 08 (o 0 9 g g0 pll 1od Joo (380393 yalallg uigig
Sy ey sl LeS . gaumtl g g gl 128 B 3 g¥1 agilonal 515
S g Adlall 38,58 Leiag A padl 48U dndlaay o pall (5o 1Ly sl
st AL dieaL 1S1ys) Sy Lo al - oo - (5T 3850 Aalal]
o0 Blell @S e 33 Connlodl aluinl daa¥y o pall Aal ol
A yall clellacall s iy A Y1 @LUL Liagy »a8 S cilaglal
LS o e SE @edll Joling - A pall (o gndl (auzliy @galy
Lyla Ll 7 lag @ubes ale JSg Jradidly Lol wlalll ddles
aelyB 59n9 eapdall cilalll Axtlas B VA Juleid] dienlS dala
SISV (T s Wyl L aMUST s 3ISE] g il gl B 32yl
g3o3ag - Jlall s B cumll 5518 @l ()9S QST B 3 g lall
by oyl @Il T Cagpall (pad Aol daal 4l 3| Aaladd)
B @Il By ola Ols



(2 sioll 03do

2 relally (63LmBYI (g5iall e 3yl Lalas¥) L Arenl 5,
L Lesls S LeS g Em i gl o IS8 3 o Lalall 35 dadond
O pzm ol dilags (6 pdad| yud| Ao a0 95 i pouiad ¥ LIl Loy
OSea cealomll el S Al gaze s IS (s Joall e ozme sT T aly )
a3, M 050 0T (Sas g9 Aol e LalS L) Lacil
Al B Mled s ga g Lein Canydl B Alas Yl

Oralighl e ol T Gyl Gl QEST o Jis g Jall =i
slele Lols (pleddl slolall (o spuadl daiy (19 e Lilao ¥ < ISASL
Ao oyt (JLndl 138 3 g3l aladl ! M bl
bl yonii Wi Liast ol LeS . Al Lally 2omll] 2 pall Lite] il Lt
2 il LLall ) Lalasty 091 Ennl 5 LeS-auaaant] a5l e
35l i sl SBL e LaLulSLals e lilaa¥l SIS31 b 2Ll
lall 138 kel s Zeabiadly glas¥l Il I5Leundls Ja)

!
Gl e

21989 ulawii3 b Cossd




Jod! poail)

S il




) paillg wilaad)
Shlaail Sl

Fado 040 ] e lilas¥l 1S3 ele Chg
sl ol e Goplo e LYl <ISI
el Al sl 3lSke e 3503 Y1
Jo e ol galipy 353 uady o 1S0L
e clivle Cadge o ,1y3 3Ll o (Le Alleue
Ay dawdh eyl icaBsll i Caang
T el Jond s oo ez 1 Vi Lot
beleall o sl Al g s b LA G Jeo il
g ol L 622 1 e 57l 30Y |
ks B9 yaa 5o Lo cai Aala Jgous 2dadi |a
LY Blenl! Lasd @ S ccsboslad | A,
plazil Glul pal jaz=dy (Olad¥l Goyb e
cAdlall die i B ol
ALY S o gl ¥ LT o 5
O e le s guall LAl o Sy o ale JSA
009 - LeIa (e e @Sl (Say 1 puolad
oyl eyl g el e 35050 jlall Gl
Sl Aalisd | Cablgll o il dxgi Lle




welhuoUl SAJI

ALSI1 0353 L 1Sy el Juiaadl B <18 cpaamt] Lgmmpom s
Aol pailasdly atizs il Cybemetics 40yl Uas el
e g L (AT slea 1S GLas¥l 1] plaiiy e () 20 Zalaiy
2ol 2 OLes¥l Lganimtion L3l 45l clilenlly e lila s oIS
Ll 5 Ly 3] Jlee ¥l oiia abinty . 3,83 Lauai Ll Jlee ¥l
dgash sl laddl cuad 9T cogiSia T Bslaie 53] (o g2 ()5S 2D
oot di aldll of (A yad 3uuad LUK o7 Ausoly) Allews ol a1 > o
oLl Tamg 3T A 0l (e JLEBT oyl e ¥l ol (b
ole Ganll Aass¥l aal Hlasl ¥l dlee e lilas¥l ISl ole 2
ol 5o GLaY! et Lo (mgyall G gy 5 PdS) Laid
om0k 3oy @3 (oYYl g il slae (e doLil Lingy
el e (6355 B grall ! 108 il gl s Doy g0 o AV
G2 sslaly @dual Jol I ab Les 4 )gunill da gl Caligl )
olew Al o9 138 G505 cdnd ol yll B ALy (g a il d
NaSag o puglaty AlhaMa (e dasion Log maliyll calizes
el il e Lilaas¥1 oIS Ll gl 2l JSlead) le iy
Sl Cem ! aYlaaYl aae of laa 9 ®), Combinatory explosion
~ag Ol ol L Jro gl (S W 0T sy s S L
LY of las Mgls Ly 250 e d) dae oY aldl el clilaay
o a8 (Lt T Colond) 3,810 Aacs B9a5 Tuox 5,08 5,815 Cdlats
(120 (T 10 gy anly 593 2 g placad] adazt P2l codlanl M
Loiajind o oDl olgd ALelSIl e gamnll amd Al aslgll cya
B2 A g0 2 31ll B9 Lgie S Aacdhe ol pnadly dygmias ol
ssall 13 3 e lilaa¥1 (ISL Jinid s el @le o reabusd
Lgimss 1 @ leaald Sl cllin o lBY @ilaslyll @lle ann Loisd
axnd ool ) Jgeo sl Lge Ll (Sl Jilewglly iay Vo (> ¥ 45T )
0552 Y 3 Wleaall I (e Gomyr e lilaus¥1 oIS Sl of Jlall
Onatigdl e 6T st Jsiie it i Lalad Jia¥1 oT ruminll ol 5o
sl LBy llaty Wy Allells

a.:a'le.:':...a}H Zyl_i.lbl 12




welihuoUl 1S3 suwbuUl paslaallg BlssUl

ALl Jod gllall cilaglall auen Lgud 0455 Y ud il duduastl a3l
.Master Mind « ;L1 aGatly duad Mia 251

o gl algorithm Lay,l g3 cllin o cld] Al clecsb Il @lle Cougs
Lot clslad g o0 e i ¥ sl (e ke 5 Fal] o
e Jod el gt G)lgn JS el Wl ISIL Jandll anseioy
Le! Gl Jomdl Lgulbay il sl glasatl sae Ll eyl J¥tianl G ylo e
Of 58 pelibh ¥ 1S Lo WLl oli¥ls IPVS IR PO PR
La 593 5o @bl g colusdl de o (o @al 3ugad!l eulaidl ol
Ok Ll ladl B L gung 3laill ¢ 958 J38T ()T a9+ abaill g5l e
Sl fye daal JaT 4T 0S5y deductive logic, ol 3laill ¢
Lt 257 (da_i.n 2 inductive or inferential logic ‘:,J‘z’:xl‘.u‘ﬁ‘ o g_‘d Jo-n
s ISIUL Aatand|

il inference «J¥aia¥h FM ol QLSI 10 B auieiing
ool alaziud e Cols g - doluiialg ol panw¥ 5,5 e
Oembe d N ol g siean e LiaT Lgaaieionin abaill g5l le
o gild a3 Asdlall 99 3,810 dacd ol jouds e St Ja i
pedha g gl ¢l 138 ik b Jglomicns Lo Allcs o )
lasiye Lganad Ul olall (sS0g ale JSA0 e lila oW1 IS sl o
e £ LS2I1 (e 1508 o Sillg gl 31 A1 Ll g 1650 g (o
By 65T i Al o (1555 LS 1300 ple o Led o 0T
etV S e Bye Lo S0 At |y Aol | Galail] ALl

Symbolic Representation: (&, 30 3! Jusuged |
Lokl i W1 o e lilao¥ 1Sl gl pd 531 Al o
ST 55 aal) 3, Sl Lyl Liadh JSE3 138 3 o el pu e
058 e Ll gl Glad alB, ¥ (g Jolin O pubaiin ¥ ol
W 25 o daSLad) o2gd Sias ¥ g binary devices A5LE dailo e ol
el Sl 6ol w8y i gl Ih o Legd 3 yo o le 3851 (nain g us i
S 1 rmae e



welhuoUl SAJI

150 839 - Lagins iall IS 5ol oy ¥ il e 9 adh (S guw gy
Lo o1 eneurons-deastl LS 6 giuwa ¢ Lad U (g g | s e U ylad
4lSa] Al ey Les LA pogll Lo Lias T oty L«,;Lw‘z?l @eall ol
ol all SlaSly agdasd) L) @ualally ol suanlly SV ey
A0S o i Wy 5L a‘ﬁbd\ﬂ&bbjsﬂ ol [y yelaia M Sy
Loogay Gl AALEN S50, Alaul sy 3uzally Lladl ol ysnill e et
LS @l all Al Adec 3ISLea Jasd Coulsl

oaas 23l (ya u.cLLla_m‘z'\ LS el o pien Lo oty v g0 W
Slideall ola Z5L0 audies Le Ll STy Yl A 13l dplesdl calideall
oldaadl oda gras O iass conceptual level ng;:ﬁ\ Sl Sle
remsss el Las s ) Y1 leall 1 5 s sl
P Agas daslan Ligaay 03 (g ol (aze &l al o (e JEia I
I SN Byl 1500

Alaeny e (ro by g2 b

oo BB aglal ALY ] By ol ool Lasl] Jums3 3

sl )68 A o DBla Gl 55 5 a0

O Lijey Aaglas ansind o oelibo¥l ISU el pd S LS
e bl (ol yal ole

adll (e g 55 il

YIS 53T ey Baslan 1 Juo sl

S il L o oS ol IS0 yTadll Lesunss 01 515031y
Lol

a5pan) ol adY ¥ aldeadl (e g oill 10 Lle Gllay Lo ale
deaf 4y transmission of propeties ailuatl Ja5 of inheritance (&1 5410y
el S ole o dall

Heuristics o bRy &1
ol ) 250 el sum
e B3Lall 3 g Ll

ool Bl e gy e lilas ¥ (1S3 5

14



welihuoUl 1S3 suwbuUl paslaallg BlssUl

I3l Oleis ] Lea Ll g5 Lall Baomdl ol shadl (o Aleale 3925
ATall U= )

e Lilao¥1 1S3 Lgatlay all J5leall lss o aso Y Ul
s Azmaill e 3ylall T Palga ¥ Il LWl e 3] 4l
o Jol Byl gas] HLast G olga¥h Jiay - e led Olas ¥
T Ayl ) il cdgll (udh b Ao yall la] pe Aaidle gu
nalia ey S ssiill Jadl ) o1 Ayl Lo aoe Al B
LS el (s Ayl @ ¥alall Jod Gl sl | a3 Y gl
gl ol Jeay 03 Ly Lagpan Liayylss D> Led Y elilaisYl
el ¥l ISl jo CBlias ] symbolic integration (65w 1 JalS3|
Do 3l 3ay,hll cdis LS 650 Ja 33yl e oolaie¥
LS Lins Yloe s iy ta il Gl gral o JSCaT L JalSll dilae
o LS s ALE) Junb] Lyl Adgyas danpls da g3 ¥ Y eliasYl
¥l Yl e o Leglgl somuadd clihg i yladall 590 (pe dias Al a
Lgde (ol search Gz ¢l po | Lgan Jumiow 4oyt Tus 508 A1
dele G M Glaill e JuaIl (goe coyad ¥ LT 5o 3 W1 ol
9T el JSn al nS i s 0¥ Lo egalad ulS o0 3560l (ysue S
sLSIIL pnigiall (e sliel uBg . die plad¥l Gounyn Y @ ey
ol T Al aoas sles¥1 O i sn oy pa qgingelibaisYl
sles¥l 1 Tad cod iy aaadl Lad¥l e U1 st ) Jymsll
e A ya 33lell gyl el o ((1985) O¥1 adaiadiy ey Sie
g LB illie £ Lialy crae SUI

Knowledge Representation b yied | Juwugel
Jiah L o 52 sl ¥l mal o e oLl W1 IS0 ol po calises
AV aldeally ool @dladl o Gallad (e uad g8 (@ pasll
s Yasle Y poy 10w 38 50l Jiad 08 (Siang - sl d3a ]

SN saelal oaMall jace 00l xal o J.sifa_xaluﬁ 489,449 15a)




welhuoUl SAJI

Ol gl g Bliine YT g e (11 31y By IS 13
C336la e Gilay L Ligd Yleis| llin

e lila oW1 LS el s o o Lall ol Jie e suantll ()5S
Bals Gy Jodl) Dapagdall s ) 0585 Le 0,31 3l Slomly 75050
by Bl el ) 2 s il ol e suanilly . OLinl el
Lo ) U ol e 91 on At (e el Baaiag 3,38 Jglan AL
O O5Sar Al 0la B i g L O Jtiomy 1 (ol a1 el
Jaad LeS Joull A o s A8 yke jady O sl ol el s
el ¥ 1SI mal

ge Jelanll ) plisd el el ol ys oof 12 o 281y
o o ol pe 1S cdinie (T ol (iinis Jonhr e Bans cilagla
Ay oY1 0l ol el pdl o o ag¥ LeS eyl oy Ailins
3352 11 Aaladl Cecalodl mal o (0T L Wy 2 ol @eannd (6391 e 3 WL
gl 5 adly A ys cya g sl 12 55303 Y sl

O plil Jundll e lilawa ¥ cISU sl 1o slin G ko jaen Lo el (g
5B .48 pall ola st il mechanism daxdlall @laig dd yall 3acld
Syl Bl (S5 Le Lol (Beggie Lgwilasy LYWV ag (omialy 48 yall
s Gl Aalall @l e garma 5g-pauaiil] il dagd oy L]
dolre e s e (6T B9 Al (5T 2 3 a9 0l 30 yall blge
o2 Alaaill olgd syaie. Ylad Pl nils3 e (ST ()5S0 ol sl
Bl AVl (ol Jundll

O el Jamall Glls e 55T Wl (19 gsalll el sl a3
Ll Lsalll selsall o Lis Juadll s (5Sog grali yally k] 5al
ol sdl (o e 3l Gl (g alll oa B Alas (5T Amas 3amd il
O OIS 1] La-bads 352Ul ue 92l ) oo sl O 0 s
29 Y Al aelsall ol Hals 4] Lellis] @ Alex 5T adss (Sl
$352 OLS Las Zanllall @lal e Alindie Zogalll delsall (S5 @ Boluad!
o | i oy OIS 3 Y e 501 52 Jyotaly yaslad Aysmics 1]
aeld 2alos) Lyl LS aleSTy

n.ﬁ'l_;uu:.a}u ZHI—*I 16




welihuoUl 1S3 suwbuUl paslaallg BlssUl

PTRTI G ERTTIN)

Jaosill e Lgh 3 o e LW oIS gl 1) el fias
B Ll 3y a3 aliladl e 5355 e Al 3 i JiLall Sl
Jdlomill il 0S5 Y o all 3 1S I3 Eatomag . pall 3LSY
00 B condall adatiiny Vo HUATYL e ¥ Al Al g 338l
Al ey o STL Lgbe sudiinges 1 Sl il Uil atlst|
g sl y3 3l

Leud] o sl (@5 Gl el (58 AN liledl (el e oy
Ok pae S8 Leidas Jlaisl ae Lilgis J3T LgisS 9T 30850 s
(a3 bl e Ll e Fuleall Ll 3 il 1,3 255 Le 1S,
Ll T abladl s ol 005Sas - Lald 51,80 Uas Jlei ! Jhay by
Coyas ¥ (ol zotptl e s g . Lguuis ALeall Laglal A
a8y Glast a3 el il ) Juogin OF dule s o G2 G 315sY1 (s
opesll e 4 o Vo 31 315031 s e s

Conflicting Data dul bt | e bt bwed |

Jalall e Ly gd e Lilaso¥1 oIS gral yad Aol ol Ll
L3l bl dues Lo 1y «Liaey Ly (a3l 13 cbils ae
Gl gy s Las VI Gany Lessdin G Bled! el Aol Lay s
Lo ctibanMs (S0 i Al e e (g IS o s AL JEL
10 + (e alB,¥1 750,005 diim o Sie (Lo (538 S alal @301 Jug
g b plall O iadg) 10-) (Lalad grammio (53Lall ()T (Al 9)
sdaall s od i s T T odlandl LIS B (5309 . (3,41

(5+) z oo OIS 131 -1

(3) zolke cols 1y

(104) z Lo TS 15) 2

(10-) z Ll OIS 13

Ol sad . (2BLE w9 ¥ (STg (6,51 (1) o Lylead llia o das S
g:!i:! 488 1 dominl g JY Y|



welhuoUl SAJI

05509 Ol latte g, (1) G2 OLSLEN Fiasg o aay Sgas Jaisd
Leasalis Ilia o S3g.caglle pud asly cdy 5 Legigas of Lis b
Gl (oAl s T (T Ll ¢yl d T Gguw Al a9 (2) B Lomy pu
a2 Uas Il 0T @a¥) gag LI sl Lal o g3laI sy
Jrs ;LZA}?L' Ldac o3l ‘M@jt‘ég@uﬁi T ot A}Tuiéi

eyl @yl Slge ‘:,BLo e o2slon Y Lf;‘-” Oglall

The ability to learn gk e & e}
SAS2UL et bl s len s fesLas ¥ oy olall e 3yl fies
O g - Aasbed! cUas V1 e Balana V) Ao 2 ¥ easd ) 60559
il e Dy L LeLaS 0,00 sLial! 12 Liads o LT Lia JLss
550l ASIL 2a dasiyig - sLSHT 1yt 0 xS cpae JulB 3o Sy
Jogilly Lilindlly sLa¥l Lo JBletll oy il Aellataly elatll e
s Al lasbadl slaialy Sliasend! S LSy s
Sl VLl sl B gain e lilaus¥I IS ele b o5t L
Lo - ol Lo oy Y 2l J1sm 1 a0 1350 Laud el 5550
FLemdl 98 gl Blaeadl ugast (B dygaiall (po Hudll udd guam
3y48 o? chLaY| ST ialy b g9 e o o)l & analogy
OF el Ll 23,35 A e Apclill i leglall slasiaal Lle olusy!
o Bane Glyal B agde diles Sy icalonll AL Sl 3aell cye
AILSEN - Lea Y ol e e 5al3 ALYl Jaall 3Mrail
oo Ol Gle HLaa¥l 5508 0T oo elibho¥l (SA0) alel d g, Lol
Ohos e 513 oLasle . @laall e AL 5l ddast L3l samilly
Ll ol 5 Lo Lo 5Syullalell yud 3,80 Juolitll ol o
rady A Londl i Juolinl] oiu pla yil cll (ud b sl
el e |yald aban 555 e @lall e 5,3 Cocalonl sllae | AUSe
3 el i 5Ly €L yS% T s 30 sl @5Lamll e
S Lo of -labenty 0T (S



welihuoUl 1S3 suwbuUl paslaallg BlssUl

O el e ALl LYl 353 sotims Baidall o3 58 pLus¥l 3
Leax Lgin3oed (e Yoy GLastl (10 de gazmn (50 o Nl e 3 )0al]
Y LSO ol LS e dnall 35301 Jalse (pe Sty el 3,811
O I3 Y o (Vs O pdiadly dat B ylas e 350E0 |l o
Sl 4355 51 5 Lag el LgansiSs o S 31 Ll S
AB-gT 5B s 1089 A8 pall 13551 98 G aladtly < ISI 0T 9o Lis
43y . database UL uelsd malyn Leliao¥ cISW clele aldial
o2 Ll Azl B lally malill Houmd 050 oleglall slele T
ALY ¥ @l ual Sy Ll ¢ sginy bl aelsd Aadlass oL
Liliin e lpm 3oy e Libaa¥ 1S3 Enly 0T 5yl - gzmal o 2
dalizes day ko Bl O35 560 @bl vl el B g pdy Laie
Agbill wladadl puwl e @Bl da it i cam Lladl e

il 4 St

! e g 41 o gl 3150
oS 55 otall el 138 5 Lalglnlon 3l 3,01 alazilly
A 1 5all 5 58,5 g e libaun¥ o831 iy o Judl oy
LY Loadty 31 A ylall e Libaun¥1 £IS3H el o LSLod 0T s b
Bl s el ol o Ul 0 ¥ &, Lall o 1§ Ll I

0 ol S d>
imd (e 4dga Lo i JIgadl 18 e GLadYI Bl o pay
Jia Leie ol ¥ Lisa s Lo I J15ells Lode yusd (6)3
ool (o 33LELY a7 LY S35 S 1 e Likaus¥l <ISUL
el oo 53 B3I 5 e o sl cras Setsbaslell nllas 3
G Il g3 ity - AU JI5adl o Jo¥) GaI1 Ll s oY
WLl 020 (ye 483y 633 IS e Lila oW LIS lle 4 g 52
i el S0 cLgegdl (6590 doy Le Fulee BlSLoma o 138 ias Y
AGLT Jo i Al ys e L )ad (e aSTIL
e a9l (o ngly T comag



welhuoUl SAJI

el LY Bl BlSLad (385 LUl el ) o e Lilaao ¥ 1S2U
e Vg e alall et Lo S5 @ o g paifle . Lt pad ¥ g Busaa
daile C_AL..L\ oia O uSTI (oo ¥y ol il | alin Sy O
LB 591 3 LSyl (13 b Fuele (yunal e

oyl U ALY b J5Y1 LY e i QUSIl s b LidBgag
IVl iy Lo SLad¥1 £SO gal acadl gy caloall 3,580
e ¥ LT e SLead¥) Ll 3lSlas o Jals o Ll a2 I
3 il (B Ly Caliimy gLl 120 ()T ST ) s g L Jiom 21 s |
o2 bl Lgan ¥ G Gplall (amy o e By 00 LSy 45T g
il e Len Y s sbaial e 120 Do Ly o lsll oye sposall
5e153 ] gl Y Lo el cye Lo Y Al egy Wlus ] Shie
O Lid (e AL - Lgiganine ogds (ST o Bae Lo 35lie §lows o
Yl goalll padll le gLV 1SS Lo aaiay el T Gle @S
Y LT Lial el sl (g - gl leall o 1ol (315l (p jums
AV Sl B g 50 @3 Vgl Olype V1 3y sl Lo Ao ogd T
et Gl el Galee o I SV IS 5l Lalins ) ol S L
Sl Julmill sl o ol ALy ol 3Min g Glas jo Led Vs iy
ola oo Jrasdll e ciaeiel Gallg 3,3 V1 3,5 B el S
OY Onleall o cdind Loy Alll ngd o Lidyls (e juad ¥ (tileal]
LVl Jads LS Orlenll zlos] (pe eyl 3 Sl OIS il

oyl x5l 5 Introspection (lla e Sy dilo (3T ol (a9
S Lae Fagd alaslass Lo O 5,291 e uaill Lol Loy 31
T Of (S il bl (6T e g A gguny 4y dadiom) (T L] Jaall
gelaadl o fo5lall caladys g Spmamman 1 T Les ALY Jaall Lgo
o Jie 5l o Aag A3Me i By Slajlas cad Lels 3085
YY) calibead] ol SLd il el pullg ol

e Ll T o e e bVl 1S gl 0 3503 0l2 1un s
daate o] doma ydl @lad e M Sus e e ph5e sgl @laill 3oyl

AV csldaal) 31SIsL



welihuoUl 1S3 suwbuUl paslaallg BlssUl

52 LeSa . ALYl 3laiall Lo AY 00N Aleall LIS e iny elasl
4 peid] Lguan o5 @ UL A, aill dmay bl jaticy caglall (B aiin
leall

ole Logas g aslall (1e 388 ] Gelidao¥l IS 80wy
A1 el s HLRY gl DS (e ¥ Y IT1 el
interactive ddelas (585 Ty Y mel )l o2 OY Iylaig coeliboYl
S ) ALl ()T LeS 2l L5 Bma o ol sl 2 il by 33
Glo suS B0 A OIS SN ity Helad pe sudilly Helatll Als el o
Shaill ele ¢ra5aliiedl Gugyall cisels 439 ale JS day | dumgle
An3h JSE Les AdY 0¥ eoldast) formalization 4y pelad Lle
slalay e Lila oW1 oIS < Lale 333Le o) LeS cnlboall ola St Bl
(Ll (pe S B @gM (pe o Il ALYl Al cgal 59, 4L
3 99 alune W uadl] sLalas 33he e lilaua¥1 IS0 cLalal ()T LeS
cLS2U1 oy Il M ng oy sle gl a3y L Aacdally eliae VI
oteatl! LS o 3 Julwl] pag Jrmdilly pslall 3l e Libao Y|
eliba¥l LISl e

e LBl gl i 92 9!
A3Ls Auaal o lilho¥l ISl ale o Ay ¥ lore U (oS
doleal asyl (@2 interpreting images, LS| pucdl 1 a9 ‘al:f‘zll ol
(LS i) Jo¥1 g oo ol zlizmy . @laall 3 ybog o3 il dalai¥lg
10 piyg Aoladl dimgiag ad,b 4l ¥ liy LS 4 5,8 o
g cnatigd) £330 g y59 «alSII 1 Calie ol Bla 7ol
QLS 1 e Jo¥ it Jobm - Pl o1 Pt 1 g sl
ALl Aol Joo S Bl Hgay Leiy ALY Al cgb dund
S5l Lt 575 Ity 38 yall 3l 50 gdl dun ¥ culileatly
589 5yl LtV et d B ool el s pall S dayUI
o2 prdsg - laglall A0as 85,55 I 359 Glagdai B il gacge
b o2 5yl dedadi 5 L



welhuoUl SAJI
1391 el Lyl (yo 3L gl pll Lot 3l oledl 3,k

J.Ia_u u\_&.“ ﬁ.umj ‘)\53’2” FRV.Y &u.c}d <L\.m§“ O ...L’..,\.’J‘ ‘_,.Ia.u.uj
el 3 el ISU (e pB55 o Sy UL Al il




PIlg gilgall

Haig Badmag dminls Vel S clghad 065 G Ludad Cowlsd C“’b" M (1)
.(‘Q::):LU) cdaydl alad yal..\;’w-_‘l....,\.; G_AL'»J.) A Bsasdl ailglasdl ol dax 3 E_A,.,m
Aolestl aldaall tez=d 1S e 1Hud bl el Mib—““* of Jsall t._Ja.L.u 2)
O8I e lSIU1 (e 1503 GLed W (o llas 13T S daagin 7| ponial g Aaady o puo g e (30
A8y, a0y dminly cilslas Lt OF Gelilasa ¥ oIS Leantlay 1 Aa i1 g Leis 3411
el ) Jeogin Lo oy ol 7 bty OF (593 Al IS sl Lgay

L_,."._N aYleiaY sue of Lally ;k:;}.“dq..'n:ﬁ\ &UA.‘A.U.! OIS 503 Blaut¥l Lis ol (3)
s >l T Lgslagid e I Cenalodly LYl 3503 (o s ST Lgg ylal] Comy
(2

poa Ay kel ‘:,JlP gl eudl 4:,3 C_'J.Ia..:dl tlaé Ol @l e sue daugin fam (4)
sae (1 18 inyg cald IS bl () Sy Lalai| 053008 i 38 3 Grnsl ¥ S
ool (3 4wl 10) = 40 (ui(10 (i 2) = 80 Lyl (5 (i 2) = 80 (1l 30 uslgdl 5ol 2 oYl
120 (i 10 = 40

(5) Polya, G. (1954), How to solve it, a new aspect of math. ematical method. Princeton, Princeton

University Press.

(6) Dreyfus H L.(1972)What computers can‘t do: a critique of artificial reason New York Hater & Row
oy ks LB s e lesi] Lgesting o G301 25Lai¥ 1 SLUI o Banglall LU (7)
Sl e caling Loy Layud g 3uydai¥ly LSUYI A yall SLUIS Ggadd) &ly39 &l jliamy

NOESY) B EIPREAT FOPPR I SO PR B S|
aolad 29 dl99 ydio yyaydl ] g:Jl dzaypdl clad o Lood! cenlsdt enlat (8)
PRUSWEL D PRSI Y PRUINPNY MR PRINPYEEVSERCH PO P J P EDSW ]

Jd dvgyaa 3,b of 3hlas JS& ‘:,3 3aasme ilaglan Leglsl laglall cpa ol b SIlia (9)

A Jamsill gyl 5T aalasaadl Aol ke yndly S S B anlsB o Sang Jilead]

Aliias of 6)-;3’ Aat (e o den i AU culaglall Lagilig ‘e\aﬁn O dde daiugia
(P)J.ll) el ol s of shsdl ol s

(10) Winograd, T. (1972), Understanding natural language, Edinburgh, Edinburgh University Press.

(11) Boden, M.. (1977), Attificial intelligence and natural man, New York, Basic Books.

(12) Brady, M. (1983~), Computational approach to image understanding”, ACM Computing surveys,

Wiley.







9&\3\ )
Gudadal) Sl pad







yll) s

ek
Ll @ gdy ol g ya o oS o3l Vala syl
il oLl Wuiu&cﬁ Le LG"ﬁB gl
Jelatydsle 4| HLén Lo ¢4 utilitarian activity
man machine interaction (MMI) &I o QL..u_]:zI\
Holoadl agd JSLdiay ol il s (aisey ¥y
OleadV o Jlas¥I JSLaes Ladg ‘g_}\_‘.u'}?\
olalIh 3 5eSE La w3l 4aly joun JlwasVi
Bjmwﬂ|aw‘ﬂ3ﬂmW3‘W|
Aty ally 43 sV Gl UIS L) dalss
i Lo 5] JIEY s e B pally 2L
D51 ol | Ay il 02 Jis (s pcus 58
Lalad) Boma ptl enlad s Lo 1S B9 W ol !
Letan 35 @ Gl gy Jotl 05550 Juo
Yy olai¥l i oY sglastl -compiler
g—.‘")—‘-“—..'i":"—‘” Llatl doea,ydl eolad of i
alat eI pe Has Lgai ¥ cedattly Jleasiaa



welhuoUl SAJI

e gan] elatd plaiad T gy dunpads Aiaugs 1Y pa Hgloea O 295
Lo a3 Lo s yla i O Lisle crealy Cagll 1iks Gl s
2, all JU Y illasms Al go-Bunlall 4l Coalond] o sieiones dla oy
ALeLoa¥1 ] e’ Lo 1,885 4 Bl dog A3 (S IS )
Al ke iz 058 canlnly Siboglal) Baeld 1) g syl Lo s e
IS 1t ol

Bydine (e Ay Ll olihy oSyl Cpens 92 (Sibge e ST
Slgies dain CBYT

A gl e J13eadl 1 B 5 Sang

Sl o 1S 5 g (92 358 = (8 Jae cnluosn )
CaiMIlg G 31,231 IS B0 yas )5 LT Aslall o2ia iasy (1000 < (8
Opoling olS ) dig Curens (52 98 Joe alio g gless (5alage o
Uoslall sl JS& Hliel oSy - duin YT 3, e i byt Lo e
Aoma ol 0l ey Sl clghasl (e Alcbiny aliall AU culaglanS
e lsal da st Sl e il zised Jliadl liag . Lgs Luall
oo gl 1208 i Jagois - Leie claglas 7 il Caigs calaglall
Baelal Gihey WY 4 (35S JSE ) ALad¥ Bl dyapdall 455500
Cpas 3 OF 508 cilaglall 3ueld o (o ikl @leslal
ke 38yl 020 ()T (Ve (ol o @l palg) 385 el 38 0l 509
e ol egiagling Gudy onalbsll e¥3a (alg 0 (ysaige LTy (onaloss
el 5 0033 (ol (i o11 < Y5 (y5aign (yowi ST Aty Slie ugllila]

Sl LesY i3yl il 4l 0050 o dasill oia alaxin (Sag
O S 5AB 520 s aaids Hle (B Sl (e 31y oLyl
Lyl Jalis Jloma b el ol 5l 1853 o Ll < Logior JLal] ogdl
eolall wlsiadl s Y

daciles Lo 3 cumpalall ) @g sl 7508 3l Al ad¥I il
Lo 5 lae oIS 13] Lo s Lia ey J1 gl g Sabaill 5T galll dolizal
2 Lelsd Sy Ligsl dmum o

L:J'I_;Lﬂ.a}u ZHI—*I 28




Juleall yasy

Loyl 9as Al Jeandly wlpliadl alal o Aamd gy e g piolall
Lo 1 Jiang cmlylually Joadl oda o B3l i e J5lell & ool
Al ooy LS Le galistic aspect 553Lall Colad) ayle 3lha Of oS
il 1 512 pall Lgaillss) el g1 35 Mcas BLS L Ly 2l
e ST g DS iis o53) oa ol Aga ) Gana3ll 550 (p0
DL daiiny sy o oS Lo o 6 Pelo¥lg 3 Lo oo uleal
oaSbaddl Al ) Say 7 Swa gl Adiang . Mad dl gl Le g bpbas
plaseial Le @ G 4SOl ) o 1 (9o Al Sty Ay |
oIl s Loadl) Lele oLty olai¥1 1aa e @ty g 05l - 5l
San gl @igag - HLie ¥ B ISV ddee 157090 OIS G gay
Syl allathl @S5 il Ay guall selgdll dedaily o «(gyguall 5= illy
i Al SiwagdS ac A3 g . arrangements of basic symbols deculeY
Lgo,a on ; 33 ya de gaz=aS universal grammar (7)31_._..\51\ L=a¥ ke
U3 il Gransdl 555 01 e 5l o bl ol (e allais
) 3L L i 1 e Lmi¥ of D Sinsits g Paalisyl o
IS s LY ST-aalall Zoaldl cre (9o i) bull Laalad (S Y
oxsdodl Sleadl (e I ‘:gT innate &g Sunsdl Layday Sl
Gl sl g 55 i (e 0385 OF Jeimd| (e ilo 12gly . LD
dedly @blall Julad o Mad Lgenstios
022y (LSS 12 B ousyl OF Jolabow ) gag Alaai¥I el
raerdleml A la | A d! o dcaale e Al 23M ] dacud] e 3!
RN EPOe FEN N N I E PRCH N N P - PR L?.BA;}!\ ]
IS S e g dlastl ol AV Jood S daieall didlgenlyLiall g
inferential ¥ i) caldaadl ol = l:m szl bl dga g fias
@42 Olg pad 9T Alan (g1 glows 97 3s1)3 3 y2man Lavygs ceall processes
g 80 T s (5T 040 2 oydgx B alitey W Bysalll (o pinil]
b (e ol LS Lo S5 Lol a1 lastaeld Liegs 5t oLl
58 5 ysmd) 5500l ) 43T 535 syitax SIS a1 o S g0
L s - snaelall LI g



welhuoUl SAJI

<Lt LW MLt &0ld) aualg esyntactic tree oy W18 pom i 9SS P
el s S31 i 5 Tnnall ST @l ypntl Liia Jia )
s 40 Ll a3l 8T Olilss g, 1S 1By (Ll Joe 24
Ll 3 LS LeS-Lia Coogdl udy ucslll Lele e douesl
Gl LByl (e pudd Jo Ayl L daglall Sl egal el o
el 3 Lgannin

LeS ctanio gal o Alaal g Lo yiiied o adll byl gl (e
451300 LladT 390, Hlae ¥l S8 i T (glud¥l 3k SIad ez (Jals
~oa2l939 Lid yaay

oo ) Apaedall S Gaasdly QESIN (e <5l 10a @uuding
Lgalaetinnl ¢Stas ) Al ylall Gany Jundll 12 o yarg . Jgund
Y glodl el fadll caayy clalll ola fie (og@r s @ oad
Y Ll caaiial 1 G plally 29 il (5l ) (I3
sl s cagdall sl L 050 Le ayBT 4l

ilylie Jalmtl i€ a1 G131 el pudl ol o1 Jumill o Syl
Ok Yl olare B sae | formal grammar Sogall =il dnnieiiun dlindls
ooy Jladl e o ey o il A ) AUSAL Juadll s Cany LS
Gl o Juleid! 12 8 consetianl Sl 3kl pandd Guslsd) Juasll
coeldl g s Lgy JiaS (s21 3 guall Al Alazell Basladl 3y gunll (fgos
O 4oy Bolaill aMSII Sl il g (any (uobedd| Jundll cainyg
Al Bbead! JSLaLl pobadl Juaill Jslig . 25381 o gl Sl
drnall Gy Ty LWy A s JLaS¥I 3 Anulall il
dad oo Aol LU Aolas dagi 2 35S Aeal 15 il all]
PNl R RYCHESY PPN B A VR TPEN | Y PP g R TR WA R U1
oaidl @gd com ol Jo . Lalias Jiay internal form Al Jsa Al
Jaeld| Jladil Jas 2Ty 1ol B cnSHLaLl adl g9 ol e o Dieical g
Al alabin¥l e GlIiSy did s yg g Bl e dlezll (6 )5l
ecalond] il g B0 02 o 5y 32301 5 LST Lgull Jumsill oxSa
OV gl

L:J'I_;Lﬂ.a}u ZHI—*I 30




Juleall yasy

e} gl yie

LS . Y T leai Y0 Braailly o g gl i ya o35 Lia Jglni )
2SI o pal @l e 5503 aue 02y 4l Jo¥) hmdll B cipad
ol e calide s il Lgie JS Jually jplas 3ue audl o LSl
2 o139 Gt S e wlaill gl cpantl] e 35080 s ¢S
Lo JS uSias ylall (o stz 01 Lyl i iiSiay il ¢ Juical
3a0aill egall @il s (gus|

S sLeall 12 353 o] L AeSMa A ylay 3l Bl Lle 30l -1
Sy Iy Caypad 0Sa Y ey (Aaidhs Bl W1 058 cdlad b Lo
I35 . Zas DL ¢ye Baline iy Ll Lo paill o Seas il «Lelad same
ol LY Ol Sl )b dasle Lag) dar LI JI5dl Liga
Ll Faiale Log, Yo 5l el Ll Y0 oS5 aSle cppSic¥s
cAae e HI8T (4S5

Lol A yhay Labias s la ol )bl 2 bes dale] e 350310 -2

Jid W Sl T Alaind | gilatl sl 67 crlizna¥) Gle 350300 -3
I bl Ll 1 Jadig (lg3

e T B yulall i yiatg . g, Y 0t o das il Lle 350500 -4
Sl Y Joliad (50555 A0lSa] (uSiad eyl Gle Adins 3503
Sean 5 37 slne e cAleadl lisSie o ey Faaad] B3l
b AaBlie die sy Leid O gy B pallall L) dueadl (e
Lol B (eSS Jidll 12 Ol O 2 2,3l oY1 ¥ glanl
il R AL T Lid i o5 comag iyl e 3,030 L B
oulill galgs wpusly paill B (el 9o Le S a3 Jadin 0 S
coaill B 53,15l Jlasdu

L3 5! el @l s8I s o) - liacal| Sle (ol Lo 3,011 -5
Bas el g T el udd ] 3LaY (Sas T STyl o eedl! e
by peains de gazma ol o ool Jiiw Ledie Sy LS Gb
YY) 9T A8 yall e 1S a3 Gl Y1 G B masmiall g L) sl

595y e Ll 51531 -6



welhuoUl SAJI

pasetid LT (s yuad AN HLEY (g5udi¥l bl Il @lle Turing
L platl Ao | ()T Byl (=g oo pe Al g peilin A 519 30 510 Alams
Legols Tl oyl ¥ STy Ll ()3T Bl Ty skt Ll T b
oha alazeiuly [yls Ll 13l . culas¥l (e cdy 6T b Aose o
dlio g OIS D] Lo 48 yaa (pa ) (10 3 i s alatic @9 i ylall dlas] |
oLall ety - S gali ) O Jsall (S 4l Gl ¥l ol eIl
Y ooy M yalidge Gudla gy QIS b Leie Tya 0l 3,541 olgy wigl
L 1 T G P o el o T g o ) J3l1 ) b
SLas Yl o 355 Sue yaiad of Led oSel ) ALLEN al ) lanay
el oadall sles S Lol Jd

ey Lo gl dlead daliden (il gom (A 9¥) dwed| yulall 3laig
il U (el plall (e S Budsd camg lall ol S uslead]
coealeadl Hlall Hlasl o




PIlg gilgall

L_,.“.Jlj Lo bl eslall) astlal daliad] e ) ¥ leay &35 La Zda.:u.»YL' alsll o (1)
(ea,dl)) - e lilao¥ IS ¢ 950 o] Layas
Sl Lal Y Lgagas E,:dl .l 1) dazs aslglly yawll L Lowd! caulstt 458 (2)
bl el e Blalfs ollls oSl ggﬁ L('CJT ..@d}ﬁ} Cecadd Jia) Ldadl dan 3t
NEESviY)]
LT (6T cdibypnn ayyd Lo s 10 0T ) 503 plednea¥l Aadle g« Jogomall Lin (pun 3053 (3)
1 0055 Ol ceolS pihs s 320 58 1 S ool (5 o oo WY By
(el s BYT3 80 e daju (o obialany (g1 (g gl
(4)Chomsky, N. (1965), Aspects of the Theory of Syntax. Cambridge, Mass., MIT Press.
Gyad! clale oY performance «15¥1 9 competence 3¢ LaSUl o Jaatly ‘:,S_LM}‘JE @l (5)
S Gl e lsall pngs goalll ol Bua (ygaammy sl adll (aatig 15318 &yl
Secunstl gl aby Bslate of LysiSie OIS o yw atll O (o Dad 31sM1 (5531 ol
A3 Lewad) WSl K310 RUSSY e sl do o ] ‘a)\SJ\ gs. amail) 5,000 o
3ot g ST ) By3alll Eayall e Lds ygund s ¥ 568 1ingly @ISl (50 328,301 By
S "-\\S}S” (e gl Sl g competence @ISELL (gt dypalll 4B el dpaety (g oalll el (B
(‘n:-)]l‘) e sl msjimui;@mt Loy
(6) Winograd, T. (1977). On Some Contested Suppositions of Generative Linguistics about) the Scientific
Study of Language:, Stanford Artificial Intelligence Laboratory Memorandum, AIM-300.
9l Adyo 5l Abgo il lgurcpilsally uelgall o L Lgy ndlig o= > =¥ (7)
ST dgie e gl @S ALY 9T 313
(8) Chomsky, N. (1975) Reflections on Lanuguage. New York, Pantheon Books.
(9) Chomsky, N. (1982), Rules and Representation, in The Behavioral and Brain Sciences.
(10) Schank, R. C. (1975), Conceptual Information Processing, New York, North, North Holland.
(11) Gofstadter, D. (1977), Godel, Escher, Bach. An Eternal Golden Braid. New York, Basic Books.
(12) Dresher, B. E., Hornstein, N. (1976) On Some supposed Contributions of Artificial Intelligence to
the Scientific Study of Language”. Cognition 4, pp. 321-398.

*4

4







ek
RENEVENRES REFEEN POV N WS
Jumall 1 Lglgliny Sl a3l 3,501 0¥ dsd
188315 @ualiall Sl ls LS T colihs e
¥l sl @y el (e el o (S 3!
IS (e 5gm Il IS (e DLl 51) aall
Sl e leos S Gaill SSlan Y1 Julonl]
¥ 3ie s lla 3 Bae cilelS 1SS
Gl Bydo 5T Alaan ¥ Gylall ola JS 23
COlS LSy el IS0 ¢ya fs 3 oLalSIL
120 5 Jlamsbs Lgdamd Connall gl o, Jiad

Jenall

sl 81 G il o 98 1 i gland |
Cr Al T9¥1 SISV (T sl O LiSla
Lle B yels 13 Conladl Alailsy 5,5 43
@a.};wﬁj)gw!,o_«,.mmgb 1946 ale




welhuoUl SAJI

Lo yall G gyl el 1Sl Jglan e Coatiel Sl 2yl
oaddl 5B el iaell 08 (6T Guamid Loags o 1as Sleg . Y
SladS T By (e LisSis osliiels (aill ISAN Axdlall Sle 13859
Aasliie

Ao o ALalS uel9® JLoks Gl Ley 1505 Gl wbipaall calsy
SlelSl e iall iall cLamily (Leudly Leio e i) cialll (e JST 4018
Loatie i (AL lall ST a5 el Jgling 5aawill lall ol
s Agldne (5SS

ALalSl by yintll Loy agal 3 (91 Aan 33l pral po coais ity
bl Canpat aelsdy JLaddl jola Lo g5ia O (e Yo Jad JSI
il ) g 11 23U e A1 Ayl sl o JoT Slael a3y
092 A5alni¥l B Alaimll slan 53l S Lgs Ay AalS ST @5l 53 30e
Al i gl ydl ods a0 1388y Ao inll o Lgie (6T dauss
S ) A ) Al e

o Lacay bl IO 2091 des 10l aleia¥l de o 83059
(e HL) o ity 1S el @ 21 gl e Lale pdie Awas (4
Aoy all (e due by cowlstl 930 of cllas 2V e 31 T Bar Hillel
L o22ly pud el zsings opiiel Lo sy AlelS (3)las 3,515 Lgarm il
o T 800 o com Uaan o o2 g 3,48 OIS 13U @gdd s
=il aelsd Jlas] 4ual e 3,80 cdgll wlld Lo ad gf g oS
UV Ay oS J153 Y OlS conlad) maly Oy (I ealstl I
el PRecursive Language 4, Sl dalll 3,85 19 «machine language
-9 Lela o

09 dax il Almtical 9o dogadl oda o olialal (A1 Lyl OISy
oaddl (e e of ALl Glas Sl Jilag (pe 0¥ (1S5 . paill 0ga
Lesg @SN Bloes 1 521 iy OIS DnlalSIl oy (o502 oty
Laz 1l (las B el ATl wBy - ailly Juatll @ilall 3500 )
Jiadl agd Wlia munl Lasic 38T ol el gien pdie 3% aa A0 IV
Lol Lo Y oig!

30



ousasbll olell azllzo pac

bl | o et | Juwd Lo dudd 30

ae Legin dayy laladl o 19705 1960 ,sle o Le 3,280 S
LedMal (50 Jofiad by A gloma pute ST Aendl B iae T e ]
a9 Gl gl el g aluseil S Jo¥1 oLV Jicig . @Ilally
Alax uad i Anliie Abygad welsd Gualal dlawl gy Ll (e sue
Ao 5ile b gl 1 e oF 31 OS5 sliaall Aleanll ol
O JSkedl saall vy combinatorial explosion s ezl Hl=aidI
s I olad¥1 LeT . 20531 Al (e et oo (Sean ST gl
C\)i‘u.uy LoledS eulalSIf o ya o 91 Key Words 3 1| enlalSI| posl
Lis 3505 Lomali yo ELIZA 13] yias . @ lglulod 3101 Lasd! e cilaglal
i T W e Ll diaal 3 sl 5] Bad jmmiig . ola3Yl [g!
sl el ol o el pdl 02 Jil (S0 oS T

ol el i yore gy G redil) gl Joe 3] Sk
JUAS o LeS aiandall AL (o 1 e Sl 2 5 OF et
g 1l 3L e 3] o @& Yol oyl Gy ! L)

Oseliin ol e sday )l

Sy T et 13l

a0 ol Aa ke Lisailiny @] s (0 iyl

Saazms Jlie B 6,Sa O Sy Ja 2 3]

Sl s T o e el s Ol L 8 1

Slia (o puad e s 2 15|

LBl laee 2080 L] Jsks 4] 1Ayl

A il plaad el ) - 5]

lade 3,813 o ()55 540 ¢lua dagen Tud ey 3] eliye Jenas
T L) elS Lel .3 JS JoT bl cile gama 5T calalSI 21931 010
pietione Lela o 31 35kl o sl ) Lgie Gmn ilolSTI (o dasd
ATy el | ddany G201 501 Jiad B sl e AN 5 5l el ol
~daedd 5T 4Ly ¥ AlSI e sl ol 855 LalS I3 Bl ¥ i ol
L z o3 adl O35 Med




welhuoUl SAJI

A(chally e Gy Dl (¢ al %)

91 3elS (5T e a0 Sian T alh AalS dayg 18 ez illy 35unilly
pl Al (13 T aa U Lebatial el ol pums ¥ Gy il e e
Gl 35leadl B ao g LelS el Bl Jiad cchadly e oy
D el el aeiiae Lol

LA sl 1 laas

3 o Ly i puind (T ol caslia ] 8y

by e Gl s 3]

o abipdl il (19 2818 o jug dnls Lia 130) &l gy
A 1yl

ad L yd ] alS g ol sl ¥l Al of i Ll

bl e T ]

AL ReBdhe yd 5,31 5l Bl of i Y

O 3ae @dbgay ash o lua 3yslaill didecd B 1] addaicanys
Lo Jotian Ol diSay o> 439 - p ol aliad ) dacdll cl3]
Lady dewling dmumo M wdgn iy Cloladl Aany 554l @ISTL
Gl orole Ly AESa el o dla] B 10a glag Bl aelsal
Gl JBL 2 . L 3

slacly Sl aBg3: Wola Aminlg ol2dW 11a Jis j3und da gl gus
ST zalipdl ranaiy o 1 Ly aBly eyl AiSall Joandl ST byl
Fil a1y gl Sy Gl wealall of Jantl ilal el
LY Al b Budee e 515 6 aliydl 12a

gl i Lads ¥ JSisedlile s )mall o1a (e 633 T AL mal o Hliag
DU ol 53 Lot Ty cegdl] ol g 5Lals] 52w 153 A |
abo ol Blead| Joey (6215 MIT ¢ys «Daniel Bobrow g 92 JLil Student
:Jie UnLeil Linal aeioa] ady - Aaids 2l yundl ole 2

(201 x9ale) B%2% gal%)

05559 el ael5d e Jondl B dUall el p A5 b waiady
2 (el yall e on (pe LY

38



ousuhll Slall salleo pac

215 5L sy Ca g yall William Colby @158 @y sl o el
Fie Lends B3l Hlsom asd o el ¥y Ll gugad ol Slony
LS, Ay 5y s 03 1ol ST e Hinylo T W1 5l
O Balite e cilays Lean g Glasd il Gladl gl Jie Agas
o303 L el Bl i ms sy Ll 31 ol Ll 3l
Lolad 13adl (A1 dom sl aGidl don ol Bubais Sl (6T e g Bslondl (gainn
ok Gleg llall maliy e




PIlg gilgall

slaie ¥ sl w8y dlamxl! L_,.“A?..\.H el Sl pu Lacbl elalll dstlas C““)T' &yl (1)
t e Alan da 33 Mia Liayl |Alﬁg.as=b .\BQLA.\SJQL_,.\S.:J| e M) 3 yoma (T B9l dibgb
Je¥l ol 2 Jadll pis alipll S of sl ALE Luwgald Lud oSy «dohn left for Cairon
OF g 05>8Lal I 3 53len Al Aladl gl dl sy 138 i pall Alandl
LZ\_La_?J\‘_,.LalJ*\anTojA‘QJéUEQT W i dex y0 AL alx.agbelé A3 Cauldt
LU L5 S o andly Lde cae 3y 391 a1l gl py (ams cidacl gl
Interest rate rose &5l ¥ Alezell U o as g 359 pleia ¥l Juae s B A 3l sazil
. (ﬁ_?.):«.ll)%l by
(2) Weaver,W. (1995), Translation, in Locke & Booth (eds) Machine Translation of Languages, New
York, Technology Press of MIT and Wiley.
Aoyt bt IS G g L dasd 5,80 of pllaiad 1] recursive (551 S5 4l moalip Camg (3)
Seeng il L) HLaT ads 23 4,0 S5 Lel .l e ¥ Mie COBOL aats il ol
e lsall Buadad 5,85 Gyl e Led Buled ¥ S (0555 o (S LT 45 «(Chomsky 1965)
aldly Ja do el 4l gs. f\_u‘zll d dawall t‘A—I OF oS LT Mite Cogpall oyl . 20,1 S|
A5 A g 0T Sy 9] (5all Al Jo 505 Lo i o Loyl iy 65311
i T Wi Tan] L gy Wigs A sy Wy 13605 oyl 55l (6501 allly Jie
1Jsa59 Bagu Al Aalis| Sy Mary has flat feet.. J5B L Sy (5 ali¥ oy LJ:J A an
I think that Jhon suspects (J¢dg dlas Caad oy LiasT (,Sas g Thon suspects that Marry has flat feet
< (e ,4ll) 128 5 that Mary has flat feet.
deijs Cugalall 33,00 éTju.LLAQA;ST L@Qiéi dLnale Al QL.;.\S(db.u (4)
OF oS play fie alSg hit>y alSI J2Y1 e iee ydc »T‘:,S_.Aa..dl)_‘dl ESTINU-C R IR
3leall B austicall 9o iae 6T )8 OF cealadl e g played Mad o7 play @ fie Lowal (5S35
By 82 a5 AUaIS S5l &0y oty 03 Byl giio B 10 (o s 4By . Lgllomy 3
(e dl) cllatly Ao yaag
(5) Petrick, S. R, (1973) Transfomational Analysis Rustin (ed) Natural language Processing, New
York, Agorithmics Press, pp. 27-41.
(6) Weizenbaum, J. (1966), Eliza, a Computer program for the study of natural language communication
between man and machine. CACM 9, pp. 36-45.
(7) Bobrow, D. G. (1986) Natrual language input for a computer problem-solving system, in Minsky,
M. (ed) Semantic Information Processing, cambridge, Mass., MIT Press, pp., 133-215.

paranoia in Artificial Intelligence 3.

10



alaial)l Jeal) pad 4

PRV UG- BEV-PIPE S | ‘a\.,\.i'u.u\e RPN
e Jraag 8ayaie Jeandl Julsi Glo al o)
el I o sl LeiSialy g ¥1 Jaand
290 3l (B Glall (A B ybe JoT el 13y

-ualall dayl )58 Roger Schank bl

Cnlall | g 1§ (gl 1)) Guly 30

1970 ale Alya) Al 1l o3 Bl cdas|
LeLeSTL 24 somd s BuilSLal 3 S oot (s
e @a3sen il yuady canladl Jals
oyl L8 g Y| e 33tome 2 gid ST,
e O¥os crmaligs Joi 0S5 . AVl Sl
5 3y sinsd Shrdlu gls, & omaliyy il 1iaa
Liayi ads y Ul o2a 3ualig . 29¢) Lunar (Z)Jl_}j.b
W gloms (39353 a1l Jamdl Ll @gall Cbis yundy
JalS ol Jamdl 38 e

L Il el byl olats L ssle
iy 14 JSC o Al Al dalall
LAY




welhuoUl SAJI

$235 ) A il mal ydl it cddatul Lol Lgindlas @i A
LJISEYT sia o B gllall Dl gl

of (A Jiaidh Gle Gaun Le e ale BLESH a5 Y ] Gy
el Sl Enlan sl (ol cALamdl e Funle e 5T dugioms
Mo (S cLLel Lyl (3550 Lis O 3 LeS By gal o 28305 1)
oale Tas Sle 39e . Jdill Alac slgtl 13 luna Adae Tus o
AVl alshas Sle galiys IS i 01 859l

Slaglall oMo A gbadl Bal oo el o (e 3ale isllalla
gy a3 AT Y] A inll Aaglall Habeiun of @bl 3ueld e
Ot L) s hindyg  Aaaladl ol lewaian¥l Jagld Leads 38T el p
O dalies Ol juo juadill aggas Kayser )3alSg coulon (3)05_!55 Sia
sl il Gle eall

y fandell @l e

&) e sl Laadll )

n2




oLiadioll aloall pgd

(Lo allad dagas 43 Lo Hlgls¥ fua 20803 3157 (o gunill ad g el 0 ool
Ao Jon B il e gtz ) ) Jaeill pny 540
D, McDonald (5)4.‘\.33..‘5&3 T.Meehan (4)QL4,5.4 Lia ;S350 of Sy - Ligal
LI B ol Ll (e 1H)ofiS il @I JLandl s B e 1 (T Y)
e Lia panain Gl (egall 5 allhy oa,iST @ial 15 (e liloY]
Leasbiels Logntl Lasls a3y o J¥otudly bl ides 5L
cLelad cnlindia

zobip so Lelidawo¥ IS 2055 B | ggden s (g1 el 1l )
laa Sy MIT 5 5o ging (0 daig (g0 el Dy ol pn
JISCET @by clydlsae Jolis Lle 55080 il T olesd] Joe gali !
Sy Of 48ang daaia e Ao gin gl culel yall g caluastl fie dalies
sy s ok Jgm Ui e o 013 Le s o By 2l
(il gz il (pn Buativun dygal selsd domalip B Sl shg ein
SISE e allsd e 35lie 9o Halliday, (6)&5\@\4} systemic grammar
aYlat Lols A S5l @lus sl digas (ol (el Ul dyalail
LIV Glall Gams sty (Jseanl! o aglasll) Leiling Lgiiadly JLaadl
Loe Aomell ASall e Lid) sue (aas Al (605 Les (goalll Juloed| £ LST
Lty B, sl Lidide !

sy malipd Gaids st Jle Gl Lesdy

LSl 33 e 3aga sl e LY sue o el adseiina

Sel puastl
L.,A«Z\.ABUJ.L»BJ\%.«,'QJ.JWJST:M#AUT tola
NPAPVE-e S | LN PN (- PR =T PN
el Gle 8yl -
bt Gle T ol o1 2 -2

2 aliydl anetia

clell M5 Ilia ol yd

el auieiiue




welhuoUl SAJI

§ puiall Sl e

J.fa&;y‘ L-.A-’&L‘ L‘Q—’.; Z}JJ).«:
Sadadidl Jia zelydl anseine
m‘jtﬁay|guﬁ‘uaffﬁiu5hm :_913).&

SO an V) Sl g 5 ST 2 yam]

Saidazndl I3l el aseia

cdie palil S daidagil s ola i

NSy

A 50 Leb ey Sl Sl o (30 53305 S5 1208 coas
Lo e Lgd! sgm Aenil 3)lie oF @l (5T i fie 00,85 G Lo
e 1Hald sSs clling o dagod | dac sl sl yen 4T gealiydl o LeS
el Jlad¥l o @Bl e i Lle LY

g pall aizy )l aladeiols Loy a5 B!l (udd B ashs Sa99 alibiy IS
Jadtl 454)) Augmented Transition Network ATN 33 pall JLai¥l aSidn
A lall UL @lile 3ueld as Hsleill (LUNAR) ol o ¢ Lid (AL
A Bl o (pe ilie e cilaglas (pe ods Ll Sueld (S35
@y (sLinall 3asall 385 5oVl 32gll) NASA e clind oly) Lo
i 5 le eyl da g3 ALY Sl

Sl 13 @l bae 9T eVl 8 ymd g (w5 Jul -1

obeadia A 1t il g ol &l 973 e &ll I Julo -0

Sy 1 ield ) ] b grecail] il Blpi¥)
LU 200 slaely J5wdl S Apsllall cilaslall e ¢l Lle 1aa
AL

il aelgd ) Bl Yl 4618 3500 e o ydy Le el )l el
Slesall 23Mat 13gumme Lagd ooy o oalll Julomid] ol p pdaiowsg
A gm 1 Ll i 8 ygalall L1 IS Lasll g3 301 sV
cAwd 1 At 5




oLiadioll aloall pgd

I Aol il Aadles o Lo guds 3kt 58T e Busly ool
Aol ydall el g

et o7 Sas 1 AL gy Aal L Ly

S2lall Aadiya Hoiio B asisl Yl 36,5 daugie 9o Lo -

$ogacagall sl Guals Lle ggimd il ciligall sue o -

<BLE po 9y 8l il cd CoRiesbeck, C.Rieger, and N.Goldman ﬁ\é 4By
Lenplall BlI1 (e lyle Jyoms 0 MARGIE 7 > 5le sl o slis
ot Lo Bl o8 i s 535 g 1 8 pSll ol 2l (y0 S5 )
A ) Jeandl Ae Lo am o Ll gealipadl o eyl 2 52el 0Sans
55 Lal sl 45555 5201 (6l LI el il s o 51l
S Sl el plgs B ol cedladl iy B By po Aiuan cLiii

Aeluallaslel oaole ald Lle Jla L Ledy

LGole O3 i sl ) ALesd]
i ol goke g 3 - >

c il O pdaiads @ LeY eileg 65l 9> Gis -2
i @1y udin O plaies o LeY (g)le cile -3
Lgid) pume g OY udl O

gl o> ole ald Gle Jlis 1hag

Ol x5 (ke O (g Ada -1 >

al Lo Gle Leh )le pais o 2
O OF (g5le sl -3
LS o ol Ll g paS 7l Led 0lS 5 T a4 0a5 Iliay
AU Dol M 31 Jaloeil] (3t ¥ 02l) Lol e Libain¥|
Lo L 35559 - (Al ¥ ¥l gond) 3yl oy all 7l il
oyt LoV JLat) ) pa o o @ied) GoLatl ey Led aga
- salis
il Lt Ao W1 Ll s o a1 3,840 ¢
g ezl ead M (5Sd

5 Jasdl



welhuoUl SAJI

e Lgie JS Al s O raes 1y Ada gyl

@ s yglas o7 (e innectional languages &y yeatl] clall] 29
O daBgs e il (B yiny Lo g Aol Aled JSA Gle zaos
JSL Chlopiec je gruszke : duaid gdf 42l 8 as 1088 g (et o Jaall
. Gruszke je chlopiec LAA:O% S o1 S g .‘_g)fmg.” Al

(Jelalt ecr olgdly yglas Jaall Jels ga (chlopiec) «lglly () daibes
o2 Ll e Jgaall Balgin yglad dy Joaall o (gruszke) «g S (il
dud 3T Aol e W Lgdls Coumey claca¥1 (o yind Mo 250 dal)
.he/ him, we/us fia yilecnll ¥l 4o claca¥! PO

Uil Jio Aol S onlil) pomil] Carians 51 530l o
e ae] o) Rumbars yalsls Layliels Y] s ¥ 1 . Jelalls 4
el Leiess IS lamSLa Lo oy goms 355,55 -l e Y1 3L
) A L

John broke the window with the hammer . 43 )bl 33800 g S -1

. The hammer broke the window .38l &3 yIa 1| &, S -2

. The window broke .5J8Ld| ¢ SO -3

il ol oy i Bl Jesd e Alen S 3 Jelalle
o (6355 OF ) Ape ¥ LS e ST (SCan a1 inay dg
LAl e ol Bl Lot JS By o oy 1 delilly a0l 5
dile g5 crag (A2,dal0) Lo 515315 (0s) 3o Jadll Jels Lo (uSallyy
o2 Ly Lieie LT e &I Janl o A0l a5 (328Ll1) Jaall
NURPVER (USRS

VL) ) 355 rm LAY (¢Sl das 20 38 s
ol 91 Bl das s 457 55 Leins iyl 3l ymming (ol po )
«primitives of verbs»y dLa_“»;)iJ gyl QYJ_” SLsSIL el S5l
CAIL 3541 B Lt Laypad anaie Sl

Conceptual Dependency (&, yiid | &aui | o | Gl i
Voia Pulila 2 55k

L:J'I_;Lﬂ.a}u ZHI—*I 6




oLiadioll aloall pgd

il Lt o lall s B!y alate Caany Elacalys Ala e
to Lo A 1 IS8 (ol (Sang . Joandl ol B 5

o (pializee (iad G 9T ARU1 (udd (e onilannd 0550 OF ceom -1
48, Laginy OIS 13 i g iadl G Leg! OIS 13] A1) S
. Leles alins

Juiaidl o Aleal L5 Aienill cilaglall JS gl of com -
Lol 128 il @ ] candy Alenlls g pus S Lol
Ol Lo e Jomasdl B edid ub T ol sl ) peled! 353
618 (aar (pa T pa L 1 06y O cemag «onad g9 Cnid el
ALl

g Sl (585 elliug Ao ¥ AV ailigSay Jad IS (e jum 7
(@ Ll Al O Sy daadl ) Jov o Mis iy Jaall 0¥
Of comg @Yl el SIS schema gEJaJi\ sl dadpg .« JSLng
cedll Aulee T O 3 (Ldsa J2Y1 e (i)

S5 (Sl dasl i) ey Silaie Caiogy Alandl ine Jiang
115l Annyl (oo (A B e 9T) @¥sae le

celewdU Byglins a9 Hsuall -

LJLaYl cile gazma of JLadM gliwa gag Jasll of Jeall -2

Loglens 0583 clling Lelaad 5T Hsuall ol o jsuall ligles -3
) alanal

B glewe (3983 Gl g JLad¥l Cand Loy JLaa¥l g7 JlaeVl wiliglas -4
ol Le e Bl 5T bl 1 LeT il

(o9 Lagia NS 0T Cn 5,53 5 Casgde o Jalite slaiel (1)
CJaally 3 ygeall o LILE 108 Eaimms

Jaall o 1) 3y5uall slaay Jadll (o aaly ol e slaiel ()
(il aaially @l o 1) 3y s0all Gglaag 3y3all o of (4 Jsaalls

(i) 13l Jie) oniygie G g ol (e slaiel (o)

S o dlannd (6 ,SAll dayl )2l Ao gl o glasnl ()5S5 108
: YIS Bl sl



welhuoUl SAJI

a0 0 «—» 0o

(000D T 000

o0

Bad) 6 s 0 o 2- 4 S

Lol ¥ Yl g welsdy (,Sall dayl yall Jiad Cn jusailly
oaed gzl Joliaidl (o g (S it 9 uallh Alax Jolitd Lies
.3-4 US4 Lo Alesnl

b die | yuae causative Al BNt (g ,Sall dasl ) L;b)-"-'d
Lomo g ad Dad (07 1B (92 O i (ke (15> wan!douaﬁﬂ
lagd &g (DO Jady o die pmdg (e, ill . 98 Lo Coya8 ¥ (i)
o2 el JiaS 44 JS & mibgyg - cand Ul B (6 ib ol Jadll
sl o 3dl Al pr )5 G Al pe W1 ¥l gl

Lo e all Jiitad Bulac ol « Lo S0 Ul dacad ST 11085
limg gy Aags )1 ¥ ALeSg JLad AoV Jouo ¥l ool 3 (e 058
tleie Linay HS05 209V Jgua¥l (e 14-12 (0 oy Le

T pasd Gl et Jaid 53,201 8,Sall g 183, S gD
Jie) sagae oLl (5590 Jagad o1 (AL Jie) Guaill o1 (Glasy Jie)
(Blag 2580 Jagd (raually OF (S STy |l

DY OIS (e Augand | 2 LaY) Jagd oy s Awgenne SMLgal
(a9l 3 OlSa (e iy QL ¥ JLESH I 3 ydin cn i S
cpugmma s Gl Byl

@lagles o sugan clasles cliod ddaell ddaall ] jdlg sela
Sy (Joliew o pidien 8y Jie ddla

s iy @l Jie ol ol lais] ) iy s




oLiadioll aloall pgd

g e Jio
ol (B T (ot Jie ;‘:,J.J Ol gl C\J.‘xl Al tbngra,dall
T

.,/M‘ T~

il danall
J s Jeuh Jadt 3l
52 O - b

"6 Oy bl Aad Byl oY OV 2 283 - 4 S

s5.‘4\.\‘ oo




webhuoUl S1S3JI

Ol 13 iagg ke sads Gsa JST Alaand Ml 54 JSG Lighanyy
Ll i ol clgde o il el a9 Ao ddis diae ] J5aT 4B (g5
S L g (g Bomam o A Bomg . e ) Leam o 3
RGN BASCPN| L_,“L.HS(\,s.a.Uﬁtaﬁ ASTIL 4o Y ! e o
Jro sl B auieial (015 ,Sall Jdill Riesbeck by y el o 0
s Vs S o | sl kel Lt St el 1a 1]
1t 3500 (a3l Junall B (o yad Aoy . Sl ciladgull o9
Y1 il PO (e Aol Jlaely 1V uSlg ald a3y gali !
. prefemtial semantics dclndil

O Y
V A>) iy === =mmmmm———— =
8
Ogr
£ Qs === mmmmm—mm -
X"---Q/ sk 0 g ST Ak ik 5-4 (S
¥ o




PIlg gilgall

(1) Winograd T. (1972), Understanding Natural Language, New York, Academic Press.

(2) Woods W., Kaplan R., Nash-Webber B. (1972), The Lunar Sciences Natural Language System,
BBN final report, Cambridge, Mass.

(3) Coulon D., Kayser D. (1980), Un systeme de raisonnement profondeur variable, Congres AFCET-
TTIL Nancy, pp.517- 527.

(4) Meehan J.R. (1976), The metanovel: Writing stories by computer, ph.D.thesis, Yale University
report No. 74.

(5) McDonald D. D. (1980), Language production as a process of decision making under constraints,
ph.D. thesis, MIT, Cambridge! Mass.

(6) Halliday M. A. K. (1970), Language structure and language function, in New Horizons in Linguitics,
John Lyons ed.), Har-mondsworth, England, Penguin Books.

(7) Schank R. C. (1975), Conceptual Information Processing, New York, North Holland.

(8) Fillmore C. (1968), The case for case, in Bach & Harms (eds.), Universals in Linguistic Theory,
Chicago, Holt, Rinehart and Winston

.(9) Schank R. C. (1972), Conceptual Dependency: a theory for natural language understanding, Cognitive
Psychology, 3.

(10) Wilks Y.(1975), A preferential pattern-seeking semantics for natural language inference, Artificial

Intelligence 6, pp.53-74.







G Julail G0 ama
Sl il

Lo Cy ) B e Junill it s sl
s sdgdye o bt el sl | as cul 5484
23 Crs (A NIy By e 21 LS|
1 32 Lo g Alamndl ins Caimg IS g el sSLL
Lls ol ot Lall Ll L3l 35 gunlls Caam gl
) el

Call Canyal 6T slhae] dee (e Lis Caxily
Aodlall OIS 1] Lo cuosd (gun S50 iaeldy
Fie Ligae @ualie Lle o yaidl byome guan Y
1 Lo il 0lSLeg s Sl Jaily JeLal
Lo e S B ey S 1) 5T el
) RENINEEIN

iyl s LA Lunsily inll g
Alee 5 g5 cals ) i pall el pon
el

o2 ST Juadty LLaall oda Jolith Cagy
Lia J5Li s «pmsenill o6 o 385 (ralid] Jundl
S S8 1] el B e 3
s ol



welhuoUl SAJI

Sy 1 J i &1 ol bt
Recursive Transition Networks (RTNS)

LS SIS pialy  somil] il By o 1] sl 130 sy
o2 xa finite state automata 3.3 i | ¥ L LSLagig¥ |yuglas 5,
2 iy el e 3|, Aadall 25 L3019 A g puiall do g -l
el e L5508 b Aglae Sl JLESYI SISl sl Lie
) . context free grammar Bleull fpa ypeid] gmeill

! nodes azall (e de gamma (1o B3gud | YL ablagial (y9Shg
Sl e JLan¥ ddae do gyl (s ol 931 Jias states, ¥ s il
Fiad 8T of Wl SSling (lacnl) ladl Jied adof Dl Sligs . g )51
Lat 5391 cyyiad ,Sa JLEEY U ) Rl - (oLdl) el
ousall Lgliay ! JLESY) Ul o iaes categories, Y gaa o culalSy
oo 9l pugall Sle ol ISl daillas Al AeIST) 0685 Leie @5
s 0Lasis ¥ 5 J3ihg - ¥ ies rmmns (sl OIS 13] Usall Gl
lanlS oV I 2T o glaiial 3] @lalSI e Slars Lol Juay
(oLeal) ASLedl) I ) Sy

the pretty Littley 35Lee (s o 1-5 JS& 2 (93kagig¥l alaions
dittle pony» Juds ()1 polaiey ¥ 4319 «the pony» 3 y=s 9i «.pony

article 31 ‘ ou .l
sl / \ o]
O O

START 1-5 )Ka FINISH
o ey 2 8, 83 5 SV 0 5551
LSl e DS Glasy o Osilegig¥l s e audaion Yy
e Led Ol e GUlly w@aiall Alls Glgs el zoy Jie 3)le B
nested A 10l Jasd| Jloical Lails (Sang . Mnalalin¥l (o sl
ative 4 51 <G ealoS b clauses

54



sl SEU IO Jalxall 4 sy

Bisie yain ¥ oL Lscall s3s (ind (Saps - inall Angelall 2l
s OSIs @¥sda ol lelS Lle Sl JLaaYl @l o Gul 23
Al (xS o o 5l iranel S pon o Jie 3051 i ¥ 5L
JLEEYT e 550005 58T 2300531 (oo le 3o JS5 6 T culilosish 2 a3
IS ey Skl JLEBY ol 3 o159 3,SA00 L oliag . Ll
tdlast 5,S0a JlEnl Al 2-5
The Clever little daughter of the owner of the sweet-shop has won a
scholarship to Oxford
Aaslony Aecul yo dmin oS (g glodl Joma L 5 xalll 3 it 2N
.3, 3358089l
£ () (o «(Ja2) Ca c(sl) o (o Ui 2Ll ¥ 5311 (05855
S30) o r (oo Bl 5 ik 3R S G1aD) 5 (o Chyn)
e ¥l LS el JLainl g - B oS ps (7 2) (s
O gl ¥ SIS Jsed Apanl Linyl prummis (uSall g (B0 S5
cza | oolad

NG s Q Voo G S e
;W‘/ -\)GCQ
o

START Q

DET s . N o S oS e
&S PGCQ

NG

PREP , oo Q NG s,
S S e / \

LS Jsyl s e i 2-5 K FINISH




welhuoUl SAJI

O Wt L s ¥ LeiST3 o andl o 1t Tlae Lo 050y
i Lnls gy e lall LUl 3 yalglall pan sLae¥l L3 350
SLaslpll 5 i 21553k Lol oS 451 oy B Lecll alslal
s S 1 leall g el e B - oty Lo (i LS
Sie Itk T 355 438 . Ll Jmsll s @3 1 Gaylall e 5utiall 15
e S, o @Vl pe 3 OIS 13 Le 3 yal Alesndl 3 Jaill 1]
i O Say Jadll o g il slale cya |58 Ji Allie saasg
Ay e e cowalill iall HLos | Cadgn 0By . sunae dalies Olaas
auaieS shex e 5T lsan 9T QLailS o (1S e Ju oIS 13 @Y

o spdl goil) aelsh dlaulgy soadl b BLEYI e oSkl pag
O sl e Bl

g Al /53ph0 Aan 1alen

Spda Aad (Sya/3ybn pensl (S pa =150 p00-dlan

o> e Sha /[ per el CS )y = pen-dlan

Spia @l [33)da Bais [53yda 31l sy el S ya

oyl e

SISl e sl Sars ol uld Bagme 3555 ielsll on o )
Augmented 3 yall JEHY lSs Lalail aluseials 357 43 ylay 230
g.‘f LS dbinicy é.’,\l Ig (4)5.5 g9 ol “..5‘3"” Transition Networks (ATNs)

B3 301 b 1 G i
Augmented Transition Networks (ATNs)

1 e a5, Sl JLEAWT ISl e 55 yall JLEOY) ISl S

02 s et LaS Gl 931 dai o T HLa Y1 (e 5 (Y anas -
B0 9T ¥ e pame o s ke (e TSI (55 IS dog
3352 5U1 315V Ao gamma yud (o @ue¥1 5580 O e 13 iy g B30
(sl ol (338U S (2055 o (S 1 e g Sl b Ll
el S JeLiS

iy Lo sased (0 L e -2

50




sl SEU IO Jalxall 4 sy

otas Les Lgalaiis¥ Lo aslan ooy Jie t Lisas
oo caldMall ¢35 set of registers cuMmecull (ya de gamo Lidaad -3
AL {«U’a.u doudall de yall calSall
il g il Uelgd camgd duld ilxllning J3g9 Gt U3y
£55 00 oesB B Jes e illig (335all JLEY) Gt 2 Ll
Bl lmie (g 63T ) Al (e JLEEYL raced jump S 33450
Lo 5y Jaadl e Yl ‘:,5 DL dse Ay Lo elliag .JBA}H
Jror e Aol Aty ) 11 ) b Lotz gumll Jasnllg
3l go (ol (e I ool ity 201 I3l ey (fio 5,8 ol e
JLEY S el pd S - Phpull sl 5 el pa et Lgno Ao
P ALY qgdy (T 3 -5 S 8 35l
Ssbe ST Lt Ll Al o La -1
Sdes JoboT o Le -l
Ssbe STl pawll oo Le-i-2
Soyaead Jolod oA Lo -2
oyl (601 iy i Bl AL s waiuni
1 (a) Which is the ship of greatest length?
1 (b) Which is the longest ship?
2 (a) Which are the ships of greatest lenght?

2 (b) Which are the longest ships?
ADJG

@ which/what to be NG ADJG
G5 O O—"> O

article noun

e

jump
ADJG = adjectival group
NG = noun group

p - comparison (greater/lesser length




welhuoUl SAJI

(0 2) 1(112) G335 iadl i Legd (0 D)5 (1 1) o e o]

el sl 3yl saall doeis daiay oie gand | O 68l ran g3 (S

Al el alusiod (Sang (ship/ships) o (is/are) || 21Tl Judond ay
“the Ship are” jasxd oS 15] L=l (Uas VI CaLasY

Analysis of queries «ul ko bt &1 Juadei

Aailgr 303 Y Llids Sl Jeadl 0L Lis Lendeticall sl pd! Hlies
Aaodl el goed Alniul g 3 g0 IS 13 Sl 9o LS uelyd de gams
Uoall dgd Hleadl summy Sl dalazes ddasil s 9f Phrase Structure grammar
Jolod) goill T (e Julomidl geal g AU ) QIS Led] s )
Sale dad 5 Bisns uabia le 3,3 b RS S pamds ¥ (Seledin)
Jsaally Jelall Jio dpl o ¥l w¥ladbidale ualall ola dadyS5g . Jaslly
e el )l Lgie Gy Sillg (a3l Sl Alasntl Aainy of 51! 3181
O degandlola das,s Y Jouleill e Jie By Jadll Sle ol
Jeaall 3 I55)) Prim actives-ad¥ ol esligSAL ST g aadd Jaall x|
AT 35S i (355 (6l a1 s 28 1k e (el
)3 ey« ST i I

= slawlly (aall Sl B deal ciledSI) ST JLaddl moasy
353y L3 35 o oS 1 AL Loy dad oy cisensd] LS,
LG Lgieelows 9 551l el pdl 0l Jio ey« day Laud Ll comy
(Il Guaid HUb) 00585 97 3,SA01 udh e il o caladus U
12gly - Jelmdl Alee 2 Arnalaal dpeal 13 Gud aMSIN Caiy3 Y il
e ol Las (58 1 RSl Gl s 345 il iyl
Ol o lomy 55 (6T Sy et ¥ (655 T 2 Ui (g (Bt 511 Al
Oy il @Il Gl 5o gal, 1 Glls Jusdly . aMSI i3
aydait 3, Ll a it e ndal) AU Joo (pe aetical (519 Riesbeck
1o Lo el olia (Jis madlo @aly - (ol Jaddl) (oSl dayt o)

il 3 5] 3l (S35 el €5 ol e s ¥ L -
o3 G301 Blaaall B ybles

L:JII_;L::.-#}H Zyl_ﬂbl 58




sl SEU IO Jalxall 4 sy

A€y laglall e fus Uopeay 1Hu® anstios -2

O i€ 3uad Vg eonlo@ially IV Adaat 4330 deald laai -3
e AV A aleen] Adae Tady . galll je g dgalll culaglall
Of Jeimdl (e 01 33y sy ey - LeleSTy Al 3213 (s cLgid¥l
Al gd B Lgan Sl day,lall oo ol (5SS

@Al WN AU juder dewolg iy daing ) Sl Lis caunly
1oolex &S Ay (7)English Lanugage Interpreter (ELI)

Ll Jadll ,1a51) Production rules L) aelgd (pa (ugalall ()5S -1
sl e e ) Al (6055 g (e

o (1S 3 L | sl el 3 (32 pusd 1353 s -
ERTAPVL AV SNRE S

cualall dayl )5 Lein 9o Malds Lidhais Lo g adseiw -z

ALYy L 25l s U531 53 cpo pali 55 lling
LAY 3,5 e Aalin] eV lea JLaa¥lg 39ual cyo saliall ol gll )
Ul Lo 2ad Lalos| al)las saasd Jle 3,591 acludy wls yuabll
" a2y

29 TGy e85 el B ale da g Lo Lo Dl caliws
()5S ol 2 Jiai Gilly <Ll 10 JLeSiY dygllall claglall uyuss
(Jaall polgs ola (585 Lo dale g ciay Lgiasd s @ (ol gl e
@29y Ol U G B o Juleill st Alead) LS 13] Mied
S ) e il Lo prabipll Copus o 3 ymend s puaiins
kel B 3L 138 (5 gty sl I 5 0l galipl a3 o (JI3
02y pazmddl P dulee @5 Ling .4 -5 JS& B LeS Coslidl azmall
S s Lol a5 Bl 3L el Fles 5y ccygomr o |
raios ) Leasd S b i) of Lilsis 18 G and of LSy
. partially instantiated L5

OF ez Miad dlaall oda b Lglelpe com 2503 lia (155 U3
0555 Ol San (1asglaa) | Information (SJ g «Mad ey person 2 (S0
» Aol B) dlalS 3,50



welhuoUl SAJI

1 oo el 2 o2 el
G‘““ ]|
source Y] destination
Jal ¢ 2l
object

1 2o sleli INFORMATION 1

Y s o o gas s s\ls) oo e i ey 4 -5 IS

elpe ie Gugalall Gl g oo p b BLE A 50l A5U1 o ye a9
Y PTRERTSSUNp PUNE-IPUIF P RUIXPRIENTIRUAPN N
aldball (e de gazma 12 e g - Incorporate (gsesh w252
2T e malipm dda il Laplond @iy s icanlad! 35,8100 Joad
Ledogpd yolg Sl collall A5 Sty (201 consider (8 pdaih (e
sl 358100 Al AL e (2BLED ) el

The problem of pronominal reference yulkuidd | duibf dabiiing
85 pwesiall dule 351 3] il @ o 4 Lia AL
il el Liasar 3 Lol (rasions 3 JSLELT conio] i 3l
Jacques Pitrat (8)13:1,9 d\:_-..;dlfm uﬁta_h.w -y - |l | g P g |
AL gyl Ll

60



sl SEU IO Jalxall 4 sy

S die Jamd a3 -

Byl ab pls 2

ol o wpols-3

JS P9 BN jaall ssay (e e Gasd B Buges i Y =iy
Oeial da By alaie JYanl Sueld e bis Sy Y 4T 02 Al
] B Y1 ] Lo

S i Jamd 130 gll (150 0 e Lo s ¥ JIELT 12t 3
Y ST LaS oyl A1 s <l 0T o ¥ Jlas V1 T gy 43T 02
Lol LIS 13 OIS 130 5805 o3 ylmmd] eL3H] cra uyotll pies Le cm s
e g el o Lialaie U3 (55 g $, 500 L il T 13]
Lo Lo atoss Sl Eayall o Lo 5 Lin 3y 201 Jlgaally el
L5T 5 B 13 S05guall o Byl o AL ok e o Lilams
5 p Lty Leresi€ ,1-Lith yae 3150 (ye Aaciie Ains o e yama putieions
LMl LS| sl g Lt g @lally Licoliws| M5 (109 deuliud| commonsense
b Bl B LY

13 o LB JSLEL o2 Jie o o0 05Sies G301 335 sl eyl
S AN lass o Ll 333 510 2 S 3 fois conall (e 461
) GG Ay Lasll 38l e o1yl oia SI

fa 33dses CalaaY ciaais 4B Yad Lol ol ol ods fiay
JUPRRRIC TSR RN JOR PR VNPV PR WL DU EJORNITEE
T Ayl clling yueall Galaadl aca¥T S 5T @l @7 e
303 paeiall 5o ¥l s LS S Leb yaasall 3ol ol S0 Lo
cdae LYY B3Me usg LS

widid 1§ widand ! ddSng
The Problem of Conjunctions & elliptic constructions
5 s 0y lie dag s calie B yle gagcalaall alasiod o
Jrlond 5 2a Bl JSLA (am s aB-lend] (e s 51,5 il
[V UPET AN REN M1 Y PPN



welhuoUl SAJI

cebiall Gog Jgo jn>

- 33ked Oy (LSl uag ol

oo 3555 el (e el Bl (e JSliie Lad o (S Sl

§ LSl LT eole o L

Calaadl AS e g Jalatll e JLJI o jlases Sull 3591 3,41 ¢
ke B Aaandl 51 13] Le aod o Jglons ccabae sy LalS €01 o
ey T el Bygmill saelall pe J8Y1 Lle Lijs dudaie
Goleadl JELI a8 20

3kl oy

reS il pen Ly ddiatia

POV - I PO Jad

9

OLSI Guars Caly

Jadll ga Lia jadiy Leg

el 1 Laslecil (Sias Yo oo 3538 damdl ¢ gl Lia ¥ Lain Yl g
oosai Lm0 o Sl g cpuubeal] uasdl Gle slaie Wl 5 2Ys
e el

(ORpadly el HLST By smma Ll 23150

bl sl alaeieal gyl gadaiens OIS 13] el g1l (o 5T G
Sdazd @a)lS e |yguade el o o

U SLelSI i RS aluziad] e 2l ST &5ais lling
2 Lealuzialy Lol oo Agagdall LU Lo dgabaill dlalall 4l
Dlewdia¥ 13 ) dails . o ,a 2l e cilaslal] dantlas

§ L)l sin g Jlads o Labing 31 Fpuaie il bl sue oS
Tl Leladn o (S 1 gy suall A3UL J15aadl 1o (e Ljre 13
Sy g HlewdnsY) oo Y1l gl clBladl suel® adlat|
SR Ay V1 JISEY) (e S L e patll Sy pd| Aalaia



sl SEU IO Jalxall 4 sy

Ld )€ cgin 5T Jlod = 2alaia -2

Lidg)lS gl of Lidg)lS Jled = Aalais -3

L g)lS g g Liddg)lS Jlads = Aalaie 4

3 LBl cracay (4) @3y 0¥ ((3) 02 9 usmiall ags ol ISl
i B Lid g€ gy Lidg)lS Jlads e (0 (S Aalaie a3 Y
Calizey gy € gr Jio alaill cdlalall o Lis Leules V1 Alazilly . byl
e oy Aling . gHsall Glaill b die duaglall wlalll Lo Lealias
Terry Winogra (9)_5‘3.3..3.133 SrS S B dadall alalll Juld SLaL
Wendy Leh. nert-{'Vy ) ot &_g_x.]jj
el

el L s b (s o Gl JSLALT (e el sl
dex a5y pacsd Gl (sl sl welsd png Dygaio ] ALY
5508 ilia OIS 13] Legd alaill Jlgeadl clligs Tumuls lill dnpmin
Of LS Bgm il e Jaandl (o 53801 ngd pudaiead LSY s ¢l y9 (e
LIS Ly g O ()Siar 1 338801 ilaall e i Andall Bl iz
Haws (Jlaadl (e paSIN AR Glasy 0! Gudlly (g0l 3us )
ety Lo @Ilally Lo pae Jiiad Byl agasd Jams




PIlg gilgall

IS0 i ol S e B (S 45T il ol 231y IS 5 BLYN 50 (1)
the cousin of the &3 L>3¥1 2511 b Jsall alaied Wicd 33gumma jud el lilly dalis)
LiiSays the cousin of the cousin of me king ¢3S Aalio¥l o2l asel 8 0 Aol (e king
12&ag . .. The cousin of the cousin of the cousin of the king (ysSC s ‘:,_a_u.l S ya dals|
iy g Losel Coimiy gslondl Ly J5 0 Loy g all 2l 2 o ol i amg
(i) 1382y . sladl 5L Al 79 Jsaly Tagua Lewl Cauiad @3 (gslndl w3k A
(‘q:-):«ll) Caddall elalll g—“' Ly, dauda ) Alastl oln o 2)
Je= 8 JS 0T (6T A->B 93 (e el g2 @iay context free grammar Blecull (o yd| g1 (3)
255 il a3y selsall e g5l 13 Jie Buslad le dogrd 5f 3563 sa3 ¥y B )
Syntactic 3LiS B ddygoill diyad o Lasie 1957 ale b il (e g oill 1aa Siueagds
Jiad le-osyaaryald ;& g dl s o cdgl el P Seuwnsdd pliel ABy . structure
a7 ,SWUL s g . transfonational component hasmtdl sSUl aud gty dysalll da yall
Ol agall &0 ,all JiaS e 5old Sl (oo 5yl sill o itad Eps Bodgs byl
Generalized (1985) LS 8 4 3559 Gazdar H531) Blacal (0 3yt oeba¥I 2 Lngdall ulalll
Phrase Structure Grammar
(4) Woods, W. (1970)Transition network programs for natural language analysis, CACM 13 10, pp.
591-606.
Aeslyie) Jox bue dling woudll (ol 38 sl oo deala¥1 Aleadl 7 Lis das D (5)
!l Cls 3gndll g Alaxntl agd (B Bugais dond Wl sy Alaandl ydhg Tl o 3
sl (e oyud Gl gl 9 Lin
(6) Riesbeck, C.K. (1975). Conceptual analysis in Conceptual information processing, Schank (ed.,
New York, North Holland.
(7) Riesbeck, C.K. (1978), An expectation-driven production system for natural language understanding,
in pattern-directed inference systems, Waterman and Hayes-Roth (eds.), New York, Academic Press.
(8) Pitrat, J. (1978), La programmation informatique du language, La Recherche No. 93.
(9) Winograd, T. (1982), Language as a Cognitive Process, Reading, Mass., Addison Wesley.
(10) Lehnert, W. and Ringle, M. (1982), (eds), Strategies for natural language Processing, Hillsdate,

N.J., Lawrence Erlbaum.

b1




wlgh gasa ol paa O
“}E &}\

gsu_b_mY‘ LWL PUPS g P A [ P A | )
dalaif (o Juo sl Friandly dusg sl jo puolal s
«_3“4..4_} LL@,J}.A..LL.LUA.:! C)._J.;\_”j &LLAle\ 3\.:.1\.’.&
ST e ﬁMSJ\ Of Gas g anlaglall 31 o gl
e S il a3 JLasS daall Ly
iy - A Gl e lon ] (Ll
&‘QMS-”WML’.‘LJJM." ‘...\.A‘:,ﬁ Listlaa
(1982) g M JEL Jarew e g 32 11 23S
sl c\.gs ) 34‘9.1.44 J:ST ‘AMS_” p.gﬁ ul . Witten
:L,?"f Lo Lgeal Gl 3aat Uiy du gt

49 (o) e Bahaill Al Il i -|

‘.—.’:d‘ &D‘}LAE” ol Jis ol Lads Ciomyg -2

;aJ:m_j‘LIajmujszﬁLAbabﬁm‘gh-u
ST Il i (e 85l i 3lad

3yleadl Hudd sl sl 3lay Calizey -




welhuoUl SAJI

A sl suendlly

ol 1ayaie Glai OIS 13) W Lad us I gl cgendt 3lad Calides o San -0
(T lelS pa

A LIS (e Ayl 3,LEY1 3 Fminly 390n i vl -
ST obu ol Al Cauntiin B coos ol yid Ilia (5SS T (Sas
I Ll o i

i Ll Lilad s Lmgll 3 Lebed Zalisndl cLelSl (35S0 oo (S -5
. pair peeper °, right write, rite

peoliall (e e g 2SI Sl sl o ) U5l 0T o Bm il
e gil] 138 s siomsns - Jio¥1 3 B3staill Alasdl e yusd By
LAl gl o gl (el e 730 (re Ltian J55 Y olas|
IV ALl B sl s e 35S Ay L ABIL (635 1oy

LS (e e Gl (Sas il oV (e a1 leg
S Ling . Shedl 128 3 il 5o s LSkl bl sl e liamy
Lo Unl e Ll s 0 3 St ol Rags yoan o
o) il e Blgall 5208 o i By . Sl ilaslall e Laiions
oVl s e LaaEad A ys 1u)3 Al wlall d.aly e bottom up Sled
ilaglas Laad i top down Jaw¥ el ye dtlee Luleas LaS3 4T o
cGlel gsius e 6351 cilaglasy pragmatic 20lalaey 28,59 39S

iy 53 yaill lalSIl Sl AS e Ll daniicall 53¢ Y1 llass
il o (505« pend] ST s A e (o S5 el UL
g Lo L Laot el pull ST 335 il 53 0l slalSI Snetd
Y GLelSI (e Jgenmd Y] 50 ¥ Lia olb Lea DA Lads 799, 5.,1)
lgal Wlling . coyie sy @IS Lgalaty o cllatig 461S 120 e oo
15 B 5T e U Sl ol e il s (r0 Josd
Levels of recognition eyl | el sl g

a3 DBarr 5L iy 4ils Asunll 3,LaY1 L 0l Alaii IS 13)

AJEPNT-STOREPUER o

bb



olSioll wislgs yass :pUSII pgd

.QLASJ\E,ABAJBMa‘jmy‘@aquua\jé-dﬂi‘m]fhonetic gl -1

il gV Blad (M| (@S2 A1 ael 52!l phonological: A 91935411 -
ceimadly alaoWl fie yalshhy velgall ol Glay Glewd! CMus by
el

(5)«2\_..&).«4.” Al 28 s ) aelgall . morphemic 4 yall -
o Jlae¥ oy yaty | P IRV PY-A PN g A PRLA DY N e
ol

sl B MBI oy A aelgall 3 prosodic: Loyupdattl -
5l Bl b iyl il e il

cJoandlg s laad) 043985 @S0 Al ae | 9811 8 g syntactic: 4ol -

Sl Jaodly oledSHl alusiul uelgall semantic : 4 d¥ ! -5
ALcimn . S0 igoes Bomsomi (3553 3 3l mamiall bl 13 51l
=399

ool (80 il g aMSIN @S5 ) el 521l pragmatics: dblea |0 -3
S i el QLT Ly s (3555 s S L5 il (10
AASIT (g2 2 (58 Bygaindl Taiiy  Apgalll Dbyl Lomla | sl
Ao o g 2SI Ailant combiall cnad) ave g Uasell o yanae e
e S iy gl ) 51 g L 5L 31 (ol
Lot lelSI HLos) Fia vl gual Al oIS @ISl daa )3 AT Uas Y
Alia 0580 Y ona @lalS 5185 5T« BIS jue zausg 5T Und Leakall 5
51 5y L oo L) ine Y Ay lyanl 5lotenly clia 3500
pgdn Of pabad) Lo B Ul Wiyl e ddl 3p 58 sLdT o)
1 il Ayl T 5 S Loy ol Ll el (S
aelsd asgd Y sy (@Sl B slas T oo slas T Sy (@ISull Ll
o Liad ol o JLaai¥! T Aaladl cllas DU (a9 . gall @S 3530
o gl g Sl Cllas 3, 58 Al

dis-) o ¥l ISm g @ISEl Ao o1 5SCew AN Pay a3 | -6 JSU B
ol lae Y L(lexical) oS80 31 (Sysyntx) g Blectl aelsd 31 (course
odic considerations) ¢ «diazxas



welhuoUl SAJI

Ug dda ol sling I Ey “QJS_'L“ e Gl Jlgad LA g aldgnl
- 09895l

Sm
0 Psy

Pr

Ph

Newell (U cre) Bgunll 2Lyl 2 35 il OleslSl o (16)JSa

PR ks oy | 30! ol e
Some speech-recognition programs

2 gladl 5,l55s (ARPA) daaaill eales¥l ¢ g5 WISy cdga aal
(1976 -1971) sl i yua 3d yatica! Lomals po A0 po ¥ 3| i 41
zolip zl] s Gl Cana OlSy . il SUSTH e o el B e
S35 Gupald (315 e oLl Bmimin Jamdl Julod e 3l3 ol
T ey dagame a¥lmn o Janl ja=Dy AolS Call A g @i
Bae ggyddl 10 (yo i w8y ASUL 3 )die galiyd) Uas 3 (g
MITRYS 9 Bolt (Newman) BBN .Beranek and 4 & Speechlis Lgia G_a‘ B
Laslod PHAARPY PHearsaye,o g sue g AS, il Guail HWIM
System Development as (yglaZlLs SRIinternational < sbo LaS ((yglin (oIS
ooy Ll Vs 073858 @5k 5 ("VSRISDON sl o Corporation
.Bell Labs 3 afilas Jlec§ &Il oIS LS Dragon

5 Jilas 39g2me g1 0B

b8




olSioll wislgs yass :pUSII pgd

Centre de Rechareche en Informatique de (CRIN) in MYRTILLE-I and
II Laboratoire et de gﬁ (“ESOPE @al_" ) 539 ‘(|3_|2)Nancy d’Informatique
ngechanique pour les Sciences de Centre National d’Etude (CNET)
Lannion des zebi 59 (Ié)gl:wJLo daslzmy Pengenieur pealiyg (9KEAL

. (|7)‘_j o0 =0 ENSER G_Au ) 2 9 Telecommunications

Hearsay ( Jub § goi?) (& bt gl & 9 g

O Sl OTelld Giang e o e 35 ykay maliydl 1 Jony
& Abseall) oMal )€ il Lalo¥l cilaglacll sauaill jalall
439 (35l 3500 Hearsay-Il anzeling . joball SBL e o @
Ji}.'dML@T@\IAMQL@MUAM&AJWJSQ?;‘UKW
NiSay ggandl dasae mual Ul il

3,LaY) eradty Laliaf Tuw dablies cibygicad Lol Jul=tll s
ddguall @lasgll ola @lai &5 segments, dbgo Slasy Al Adguall
calelS ) abolatl sia @Iai @5 Possible syllables, 4iSell abolall )
Shast @5 w3y Gl gl B AV g LSl cubeglall anias
ool AV JasIl (4 pag e o ddl pdad sl yoeih ol yLias ol o)
et las dale 3)b alusial pewn AT Y g ¢ i phaddl alad
aslasd sl Sl Adsall ol LAY

ddanndl jalall e dual Hearsay gl yd alatl CouS 53l o
2 bl e austinl aaly . Le Al S B Golailly claglaslt
B s le-austiol u@s  aUSI Gl Coyaill e (g3 T ¥ les
AL el plo ods HI i g g (pag - daganl 5ol Ay B @S
laa Joliiig « s allaiS) Lgd] i Le LILE Hearsay gol o (00
e uall il s g g3l

Myrtille Jul gond &9 yoind
O S pd Siang - crin 38 oy el Bnalr (B2 1 S s yglad &5



welhuoUl SAJI

Top Ja¥ lei cra Lollad gl anieiian g LB Holoeid W el ol
el Olas 22 Jiyus il 1By o811 le LIS sstiays Down
Codadl 830 goud lay goedg AelS 375Mas0e alo ol ydes gl yalglall
el e ol (e Ao 9350 Buomfil il adiiin g A yally
coaaill (e Aoyl ol fray juat Ul @dn il Qi&d.\.‘bgbs\jm‘d&uy
ab,b Aeniiis dnla] blEy ue e dlesd) Sl Tos o LeSaud
Laains Sy HWIM 5 dsusical | dslands of confidence 4231 550 Fis
cJundll | e AL <5l B

5L 31 5l S ) Bl ansd Byl oyl 2 005

§ 8,1 )l A o pdyi e

S ol B rall o, el Ay et s

§ el dalaie o Hladi Jo

lag e dahaie B Al 35k sga g Jlanl Jaw Jo

Control strategies @Seeid| b=l )il

Aedndl Lgoudeios Lol Aalsd) Gylall o S coladlusy sla3s
Sl Y e A yall selsd alusziul b @Sl 2UST le oyl
OemLead] LAY Gaw STgrAalisdl Lge ol deusiad| 40,01l ¢55 B
eyl BV 3] Egunl] 25l

JSi ade JSE e Harpyols gabiy o2 cilsa ¥l Jied @iy
Loio cpunladl Jiadll o Lalias g il 35 5all JLE¥| clSGad by
O il gV Lgid s (o S Gl Al el ol s2Y s
Al Josill G Aeand) jnd Bulae juami 1agy - olelSI) 57 abolal
slidl e Legh malipdl Glaay cllhg L Aled) JSLA1 B il lesd
g o s yslo Sl el )l SBL (ye 8o LaS YT yian (g Jalarid
Jacall (e ad OIS (g eyl A (10 1976 -1971 (40 33401 S Arpa
Al Lociiens el 1] sl s sl oyl B - Al
Y Leadie dese Gyl Juanl oS5 Y 03 g fan-out strategy d g yo
A pgans Alendl ks e b yatl] (S

A ST doe il il GIliag

L:J'I_;Lﬂ.a}u ZHI—*I 70




olSioll wislgs yass :pUSII pgd

A 3o 1S5, LS A3 e Alendl (o Lelilond & Ll =31
Slead! ya Laf (63T AL 3300 o bt adEi g dslands of con fidence
SRISDC 52 (18 yae (e S piionss slawsl] 1 crneatl (e 57 creal] ]
$Lls Lpaamd Comy 3l ¥ Lt ¥ site ki 33le (Sany - gl 1o
LS Lais s oGBS g pinsll e LYl 35,5 clioml i
O Lomaa HWIM sl o aceiawg - AVl gl Sle Vil 58N
BalS e Cyanll Jolond i oyl Buomatl il g Bl 1Y) o2
oralail o =il B 5l ¥ @5 colelS Ae gamma (o ol T30l
~Onaall (pe 4018 A s Lgule Byl @ G IS (e e
FISTE

Aype S O ol cdgll S aUSI Sle oyl mal o olT juety
el Sy - 538 Aaalall A3l g gal o ol (pa iS5 o
Los diguadl Blarydl Julod o oLl ¥l (Bl gl o Il and
L Ll B L8 Sy - bl 3 cociall potes I 535
AL s, IS g yinsa che Aiben g Y cilaslen alusialy
OSel 1309 - 3guma wlle ol bl of alaia¥l Jlome spusd 1as ol
i Lec Las e s yuotis RISl Hlb (ol ) ik il
VI LYl o 255 Ul A geall clinl 5V gite yuntin’ el ay
gl abygiadl o Je kol (o p ol 12 20aD Jgad! (pa ud 4
R-PivENY
s ool Rgall 3y, o ol ale S 5l (Sass
e oyl Aail s LolelSy Eiiguall culapleall IS (bl Jany
FSILN)




PIlg gilgall

(1) Written, J.H. (1982), Principles of Computer Speech, New York, Academic Press

(q.é)j ‘@LiJ\ gé Syt Lasias .‘aMS.U dolall dgalll o ‘;»l}miﬁl @malb Suadh (2)

O YLl A<, g @l Lol @l}'i Q‘}.«AT Leasi t&.uu LT W1 evasnd | eay W L Latie!

c&ggb Ul e gal ol gol cllia (oS0 Llonls A galll Dl Lle Lunio 050 Lialaual

iy ] comi ¥ o ey Dlute 503,01 51 osapatil] Slen Lk Soam Loie (yne

i n Loy 5 By gl il 3a¥1 o S o o canalnl) Bl AISLT - Lm0 ]
.(pq.):d.l) LT Al e W) s g AN A gall Q‘}my‘ S:xT)

(3) Lea W. (1980), Trends in Speech recognition, Englewood Cliffs, N.J., Prentice Hall.

(4) Barr A., Feigenbaum E.A. (1982), The AI Handbook, Vol. 1, Kaufmann (ed) Los Altos,

California.

Ol i (o0 ISBOLES) Hiad «ine 13 By5a 5my ksl o Morpheme s puall (5)

ol @Iladl calidasly OIS aBy . 0Bl sasdl adg (o ASEI g (liS) AoV (J3YI Lle

Mﬁ.é}m‘ Sl (S s a9 Augad 3 oS Lgantietiol g 4 yundl o 5o QAJ}T&,S;“)ASH

2 eoh Jie sugiag @IS cra Ba 6T B 2 O e om0l Jio 3y ] g2y

i il g A dlEaN el pall gﬂﬁbdﬂbsjé)&?@)mca Yl JJJQT[)SA:‘ Ygﬂ‘ﬁ“iﬁ‘”ﬁ”

[EESY))

(6) Newal A. (1975), A Tutorial on Speech Understanding System. in Speech Recognition: invited

papers of the IEEE Symposium, D.R. Reddy (ed.), New York, Academic Press.

(7) Wolf J., Woods W. (1980), The HWIM Speech Understanding System, in Lea, Trends, pp. 3 16-

339.

(8) Erman L. D., Hayes-Roth F., Lesser V. R., Reddy D. R. (1980), The Hearsay-TI Speech

Understanding System: Integrating Knowledge to resolve uncertainty, Computing Surveys, vol. 12,

no2.

(9) Lowerre B., Reddy R. (1980), The Harpy Speech Under standing System, in Lea, Trends, pp. 340-

360.

(10) Walker D. (ed.) (1980), Understanding spoken Language, New York, North-Holland.

(11) Bahl L. R., et al. (1978), automatic recognition of continu ously spoken sentences from a finite

state grammar. Proc. of the 1978 IEEE International Conference on Acoustics, Speech and Signal

Processing, Tulsa, Oklahoma.

(12) Haton J.P., Messenet G., Pierrel J.M., Sanchez C. (1978) La chaine de comprehension parlee du

systeme MYRTILLE-II, Congres AFCET-TITI, Paris.

ques en comprehension automatique de la

72



olSioll wislgs yass :pUSII pgd

parole continue: le systeme MYR TILE-II, Revue RAIRO/TSL, vol.1, no 5, pp.403- 421.

(14) Mariani J.J. (1982), the AESOP continuous speech under standing system, IEEE-ICASSP, pp.
1637- 1640.

(15) Mercier G., Gerard M. (1981), Les niveaux acoustique phonetique et 1‘apprentissage dans le systeme
KEAL, JEP GALF.

(16) Meloni H. (1982), Etude et realisation dun systeme de re connaissance automatique de la parole

continue, These de doctoral detat, Universite dAix-Marseille 2, Luminy.

(17) Groc B., Tuffelli D. (1980), A continuous Speech recogni tion system for database consultation,
IEEE-ICASSP, Denver, Co.. pp. 896- 899.







il daag e Ta\@
dosmodol]

“

o el
aegay JLaat¥! cpa Sai o Ladls Juad¥ e
Lol g aads 2aL 3,001 AtV i bl
Laastio 0550 ¥ ot cenlandl andeind Aaitly
ol GBS ulestloaie 0580 Vg cauldl o
Glatagdaals coSHI il e Ll o s po 43S
Ll (e sl b Gyl e (sl 3
Mg plall ol e anstiadl Loasf elling
o5 S) 3 e i i (1550 Le L
Cag e 45Y 3ualad) Aoma y ) 3ad il aule
ol sae Lol @l g dme ) delsd
s 3T oo ling el L i
natural-language-dca ot e ULy 3 do &l
postiall 6550 VT Jeiidl ya 457 g interface
12 e genblodl sueld 4 Jrwlan Ll Lle
T a a1l e 15318 el ydl 05680 O e
Ligh o 5T e 5l il Josiadl (o
£S5 jouds B ansiadl b O e i
sl , 1

7



welhuoUl SAJI

dolia ¥l e pusicall Slay Ling . d5;08 231601 b o bl bl
dosadl Jling 33 gumd | malh yudl ol yud dl i Lentie alatia¥l olugsg
terminals 4.2 ybo cyllaz oy (ygladioey (pao Liladl 351591 1 pas G yodl (0
ekl sl o Jaomy GBISI alazia ¥l aoiad Ll egal il Hals @gilSa B
JUI e &S menu-driven @5 gall ol FENINY ol O <l L@agn
o 5 Biae LS 5y P (3o potiall S o cllas LY

glle Bl il ailalin] Gy of Jends 41

Interfaces at different levels: : dulidbiuie, | i bl Guiwand | (gobi il bnwimure !
aieiall e i ol 5 ] gualpd] (e eyl Cougll
ot (6241 el csd) gl puld baglal s 5 oL Jie il Jroo i
sl die e LeS (LIl s le Buiedl zalpull oltn Jasl oy

] ol e 301 ST (1) s &) 5 3 Al
Ll sl ol Lagl gl s Al peal sl skt (i O siicnsa Uit (0 pains
S DU Jadlly oy w3y 5o slaty Saloel o yldiee S B B39 ol
oy pingn cll3la g AU Ggieall el o Lo iyl Lol

Sl g Bue e Jid sl g Blad Gl 257

:J 981 & goundd | 0!

Sl tbl;‘ﬁl oo hHladind macd oy

2 s Jlie g el bl gL aladll b ¥ 3l ey Liiies¥) -
Syde pis Ugs T

cbleaml (g by a8 g el Lt (b 3l lls -2
¥y Sl I 53 oo Jpems! HUadll L yatien (Il 5l Le e
Vel 128 s e Bl 1S 5 1 510 cuboslas cllin 5 o Sy
91 a5 o (S opttne (5T (g Aol T il (e 809 - pdilis
ol sllae] S @il Uazll Ae yw dacugio oo laslall (o oamd
i) (o HUadll Als y aB it ab A1 il

L:J'I_;Lﬂ.a}u ZHI—*I 76




sasuhll SEUL 639 oy 2ol

il sa e 335 51l claslall o Le S il Lgygios Sl sbiled! Jsas
o yell elyg Loy wlaglell cra g oill 108 e () (Slang Shiins il
Sl (o giall 1 e Josd Sl sl 1l (pa g - meta knowledge
Sa Robotintellect " Ladder (z)phir-@)

@3 e AL clalos¥l s el o pagall g : G s
sAaalall LAl el gl B Jo il

Sl ygi ymdi 5 Lov Jio oLl o ALY 283 lila -]
J15eadla S 1983 ale 3y Crrcadm g ke 5y yondl dn 3 sl g oS 5L
A gida dud B uld W LY gl Ae gazma (T clis cdd Line ¥ oY)
Agidae gl § sumay hgyas ygo Jobol ¥ Lle¥l usdl e 4Elis
il e bl g cllia (6o ol Jeisdl e8) (3o asdl die
B9 5L Al Aalgll locall oo ud uaadlly . (Mad Joms Jobo
el Wl o2 W30 d8 s

ol s ez pamdy SUN J5d) Gle aal )l @lans condy
S ) 3018 Sl HLAT By g Yo e V1 lans 5 (a 1983 alal 3] o
las le 2l DU 2IY ¥ Alaall Gudis a9a3 ¥ LT Y| Daniel Kay ser
St A 5325 o Jlgead] S8 355SIL1 Byl ol Ay SIS 5 LeS Sl
L e sl yg Lo aueiad LT el

0553 B Alinds @158 cllac] (o Yoy 3 puatzs ol jliay Ll V1 -
S, 3yl potimions Teaca3U1 3 Gy 1l OIS 5T e 351 JBT
slacly 2318 3jmma (o ST ilaglas lasd cdlshy pudd 35l olo
Yia

O IS8T el pll aismiins s (slaill 795 pelad @bl cllae) -
ALY ol et Kaplan @S mnsag - Jyds Les Lidyo il
LA bl YIS

Olomial 2 /15 iya 38T e Tglias (il Zlall @a cya:1
521983 5o B =LYl

Lol Y IC

Iis <Ilia colS Ja:2




welhuoUl SAJI

.YIZC
Sp 1983 digy B sl ¥l ele B e L) Al sue @523
o Y3 z

2T Y5 Sl 01 5 4l Bl Y odg Sl b lay o
S 1983 5ign B clinl lmiial cllin IS Ja 24
LB e st o oS OIS Bl ag) Y sd ¢

LIFER: yiel ¥ : iuwuel! 30 gl | cbiud il gai 2

il 9aY luses L3443-SRI International 2 sk g&l\-(7)(< Yy aan
Ll 9T cbiled! 3o iy Jlaaid Aacdall elalil A ol el
Hogama I BV smill dclsa] ke foa yai¥ (sSiny -3 ai
Al sl aelgd wousd Lle andeidl deld fuas dadl o0 caills
s T LB ALY g Ll ausid o - g O
el o€ (SES) sumy template LB (pe gomi Baeld (IS ()9S
a3 31 5l el 4 St (5201 IS0 e gy ity il
.dazs oVl CILEY L Liagyg . bl

delsdll e degamma dpusey Tuos il malpd! < Lo Aulee )
i) sLea¥ e sae auasd el ) (e ¥l sl Sle productions
2 @layall ol Lgiis lels oVl algied) e yelad o (S
O wblp dueldl JI5w olyel 5y | -7 JS& mio gy - alaia¥| Jles
55005 Hhges  JddS @ ler 99 Ly
When will Bravo* s sonar be operational?

18k 30y Category Ugall vuasd (Sang

el dalinll @uall 7 gingy laad 4315 dlaiulgy |

A(Ola /b /CAS) = 1 (Ol g)

laa muayg  didgas HLis | ceom s ) (predicate Jgamldl daiul gy -2
Lo o 5Sas 5 Ailed Y ] G pame (3555 Loutie Lol SLEGS
Uls Wlia o LeS M A 9301 eV fio cling duwls of ddcay
H5Sa Leie oy (g 5T daga

78




sasubll SlRUL ousg oy 2ol

gl 231601 8 ()9S5 Sy alipgd) (e sl Aacal g0

cen¥ ol e Ao Anlgy byl S5 -3

Aadlas e JB¥l e Lo us Idiud o an¥ @iliue asi ol
0950 Goos Luadlll AL il a55le RVIPRR-TYN S (RUAIYA]
Ll L g o I il B LS Gobew J13w ] Akes 35L) ILia
5l gy a3 aliydl o asgden

§ Caans 9> Sl M @S e

préie T

15500 (.3l 10324 @3y Calsge

<P> 4.\.4A3

PN

<even> &hu

<time> / \
dund 2> <state> Al
<equipment> <preposition> <sh1p> / \
/ \ o..x.n- Ul
’ ) <existence> <good state>
<article> <device>
ke
when :
0 Bravo
uge Al
the sonar will be operational

Sdasll ala 53l Hbs 05Saw o el 5y 147 JS&

(4815 U2y 38, b Calssll @by maliydl lasy)
§ Ogeaingy g i
Eaaad




welhuoUl SAJI

128750 .3l 31416 @3y Calssa

Q&Jbﬁg—!ﬁ—'ﬁdiﬁﬂbm‘ 8 yay Qi‘a..\ilum.u L‘A:’T)-“fyﬁ“'“‘ﬁj
e g IV B bl 3ueld sl 3asS 38 el gl 1 090
AT )3l Gl o gag LT (ugalal]

LSHU Tasas Lew! Blolay Al Ja=d ‘z._x.?_'}.‘.‘.xl‘

.‘aj.g.a.a ).a:'y

SW*PMQBB\S.AG.JGS‘:M‘

(sl=gl! &‘LAA:') 318l a-51018 sy

-5000 51 261828 @3 Calssa

Guizni) 'LADDERUNLAND geali o sl o ¥ auieioul a3y
byl 1ae fpe Huus wBg &y JI ol dalatie blp ueld cilaglas
AL 538 L3503 s Lo o pag - P 20y By sl cpallly e
:L'\_s:}” ﬁUafu.u‘ a5 @AU)..:.” of «‘a.a_'v» EPNLY Lf”":ﬁ Ll da gl ol OSan L_r.‘”
cpmget ol e 6T (93 JI3eall e

cearilolsd gl Lot Ags (o

-2 § 34-00 N 43-15W a3gs I Jeald ASPro gyecsl §yiicss

a8 ol ) Shark Iyl 135 e

e Splibl e He w038 Wgas oo Ad gl a4

ceair§ Jare sl e a5l el (6T a3 Ja

s $0X uS 5B Anidis jugani (S s

@2 SCharleston (ygicad yLa3 didw Hlgw 7o) (San (Sia

(O L 5181y ool S e Sl slaianl) @aiS 15l I

s ALl 3539 w0933 slive 1,30 5 L

.‘c.u-s;‘jla.u‘ﬂ das JLQ.I:U 839> g8 (ydcu éi

(81256 N gia 3392 g0 (pds ST Hlain) §12-56 N Cugin

e @uyadsily oY L Jaas slata ¥ 9l dhs,0s) Y §ajulsl
el s O (Sang pasle J15adl weadsn iginn oS5 udd Lyl

s ol S yula¥! ol L Le




sasuhll SEUL 639 oy 2ol

e e da Gle Gan T ua s Ja

(S8ade .. aw T Wlinew Jar Hlaisl) @ai-bude 12 4e yu youd

Lelgog pB50 (pau éT» BIPEEN)) ‘u.}-s Le Havre 1] Lglgog aB5n
§ Havre I
Le ] Ledsioy g5 il (odaw (6 o2 Jlgeall ] gslipull Sty ¥
.Havre

cear§ (aSsn Al Jsboy 3ae ilaed

S g el Al e Joeal) dogliatl el 5o Ls

a3l Jux Ml s Ol cre oyl Ll 5a Le

@a-SFall River dd el e (1S90 Liadl vy 9o Lo

s Sel ¥l das Jled 339anga Zulu-5 Sk (pe ABL 4T

- g pid e 5ind (sl ol Al )5 e

@ Sonll gl B A5 Sl Adjd pliein Ja

@-Seall 3ol cugyal Aadl mual e

@ai-Slgiboge slice 5 Lo

Sdacgill pan¥l yedl S8 Leiia Gle cands o g G Gad) e oS
o

JLaid dapdall il A el 1 Lo 31 (6331 gl | O 0009
e g alead gl e Lidiaio Plaines, 5l sl o clilidl 3 Ly
Ol datly

62 10k Y e 03531 (e Aoyl o § 91 10 sl ol (ud g
ey iaby yhlie 35,k Lot da gl 15l ping Ulls fgs (Jaad
3aaza yul ALY (53 Lastie aliyull 5oty Lo ole yow STy inald
Wlog . vee e zaliy b pLad ansiwll L Lanie ol (Anale i
t YIS J1gadl oo s Aundall 35 ydall (4S5

§ cdidyg) (lSols el cas

JIseall a2yl 0585 ek




welhuoUl SAJI

Sogyae cdidyg) oSSl ige o Ja

S A 31 A1 2l 55 L

Yhoatiol (5lad¥l o idl auseinl) § cdid)g)y (nISSlHe ole 13U
Why did Franklin Roosevelt kick the 3lagt fye yiayl L?.,c:Lc STy L3l
(e id) eIl JSLAe Jleaiaa¥) 12 fia Coronrg bucket?

Gl Jeand| Bl Ao ol Bl s A yaill s Ll e Ilis
Gl pnsn O S JN3w 6T Lt pe L (gins 5T oLV Leliay
-eladl auzill fpa a1 Al ot | e g lu Bague dalizs
NPSUE SOPPNLR-Je-Pui U PIRVER> [ F SPESY P v M EN | DYWWPR Vi)

Some Immediate Possibilities : &Il chlilSaVl (aay

b Legdg cdia Il el s dan) 3l et sue ollia
OWaltz ully LaaeT Sl coladantl el 2asls

Of gl | Ilia J1y Lo oS09 «6 )3 Y A4 (e e il B Bae Ll -
csbad sy Gagesd! Jom S UV dan )3 QL el

S5LE et Lot Sl Lgumieliy 350811 o e 3,030 -2
Leie G il ilaglall Lle (59123 255401 OIS 13 Lo 5 (0 & jny
@tl (e pnlgie Gun ) Ll 339 gl el pull cling 4B . Y AT
G Lo 5alig 358 (390 Lole Lggd ol f gung0 (5S0 I ¥l B
.keyword searches 4 liall bl e G |

ogill Jantl (o ya€ Hud 2ol Goguaill slae] o sueludl -3
salel 71,3y Ay illy Al gl cllad VI (e 2SI fio cpa | ML
il B 5 (s B 2 Lsal

Bals ) By i Sl caslall Jagonts o 35511l -4
ce a1 e B s (6T celiy i gLV o @Sl (Slang Al

3 S Ll sel sy JLai¥l Lo @Sl Jie dalides uladas -5
B Lgie jras aleslas gy e liall ‘:ASI\ Ol ¥l o @Sl
Aelad¥l Ala il gy (&) - Abliad aubs) dpaiasd (alis B 3yl
23y




@'\

(1) Harris L. (1977), Robot, a high performance natural language data base query system, TICAI-77,
pp. 903- 904.

(2) Sacerdoti, E.D. (1977) Language access to distributed data with er ror recovery, IICAI-77, Cambridge,
Mass.

(3)) Erli (1983), SAPHIR, presentation generale, Rapport de la Societe detude at Rechereche en
Linguistique et Informatique.

(4) Collins A. Warnock E.H., Aiello N. Miller M.L. (1975), Rea soning from incomplete knowledge,in
Representation and Under standing, Borbrow and Collins (eds.), New York, Academic Press.

(5) Kayser D. (1984), Examen de diverses methodes utilisees en repre sentation des connaissances,
Congres dintelligence Artificielle et re connaissance des formes, Paris.

(6) Kaplan S.J. (1982), Cooperative responses from a portable nat ural language query system,Artificial
Intelligence, Vol. 19, 2, pp. 165- 188.

(7) Hendrix G. (1977), the LIFER manual: A guide to building nat-ural language interfaces. Technical
note 138, SRI International Men-lo Park, California.

(8) Bonnet A. (1980), Les granimaires semantiques, outil puissani pour interroger les bases de donnees
en langage nature!, RAIRO In formatique/Computer Science, Vol. 14, 2, pp. 137- 148.

(9) Waltz D.. Goodman B. (1977). Writing a natural language database system, IJICAT-77, pp. 144-
150 MIT Press Cambridge, Mass.

(10) Waltz D. (1983), Artificial Intelligence: an assessment of the state-of-the-art and recommendations

for future directions, AL Mag. azine, Fall 1983, pp. 55- 67.







el pad 8

o del

Jadll B Lgdl HLaLT 5 )54l B G dl 38,3
W3 T By Alaaill Janl cgd Jo goluad!
Al OLai¥ oy o 5 Yyl 1 JSLie e
e )5 ol Bledl (e Jiaes Jand! Julos
W 3y ilie ju bl Glasd Le |38 LT LS
igle ks 3l

A Tl ) Slie il

Senloiied ! jugead AT ool i e

BygSa Lgil iz

OF il S G e &l o el sy
sy -l il gt AT al il 350 J5Lell
89 pmadly ud S Lmimin (550 03 il
Cro Sty o) AIBL il 1 ALl B il -ellg
2813 550Ss LeSlo dnlgomd Uiy «Lgal el
o2 b J5all 5 il Byl ] dillae] (1o 3500
-Ylis 508 <3, 43,2

Gl Jolm iy alamia Wl Ly juS 5509
@laMally s Ll e sue Ll @ligyg cdlinsil
(sl il agdans g Gail] (B L]




welhuoUl SAJI

g Eilm ¥l ola jolas Jalhg. paill B 6y Lo 0gd pudaiid

il

plea¥l datiiw (aill 5,559 (story grammary duadll goed j9lad aa: Wi
gyl sl S I

reas] &A:JTgAmS);'uiii w219y e alaia¥l 3,0+ Lals
cAna faal Gua=y Lggacn Sl @bl Lsls

story grammars dai§ i1 «lawii
O 0S8 Ay Lgd paiaidll @laae (T AlasMa (10 5,41 o2 il
S 3 il gamd | e Alialin (e 3 ylall 05875 Labia el a1 o Alials
e =S, 2 Propp (2)5_'3)9 9d> Rumelhart (I)QJLG_L*;.@) fO> ualy
AT T3 g A Bk 3ue Lo LILE 301 281, pacal

IR éUSgJ:n« ...... »ﬁuﬁﬁlﬁ?\a\;uﬁ‘aﬁf«aw|
(KWW P TEON gl daos ey oIS Laie ‘(@5 <39 « ‘:LA

Al 5T sl d A1 Bleill b Lisge LSy 3 Bl 285100
3y 3o LT oW1 RSN Jolis S Ay plall oa e olided Ll Alae 5
Blaall e samdl e Coypatll ey il Ay oo Al 2] e
wayel Lo yadsg . clae sl e Cayatll LSy Les yiST A gguuy aill

R T

Scripts ( gul ybumd 1) g Guiieed |

olidiog () 3o (gM) -MARGIE > le Jio Lmali o 0 einlsll (e
Db 8 A ol bim Y (s o€ sae Joay psdiw -l Jadll B
PE-L PRI P I AE PR -IP P Aliay el pinge 53U Bl
Sde e dadl ddgle s JLAB| B combinatorial explosion 2l
plazicl ASal S d> Jo gl ySal 1By A gyl ¥ e Y|
B 3553 o5 AL Jamdl das 505l 57 mgnilly 3,S3
cAeedd!

g LULE yo> 9y (pe S OISy

86




uograill pgs

Loead! I GLalUIS Laladl cnbeaslil | Gans 5l Gl el DU (R gl
SUoY aggan (re lax opd asgall 1hag 5l oSOl I of @alas ] o
‘;JA ‘m.a.g v.&c EJE d,m.a.ﬂ L_?ﬁ dand &_;..L” ‘gs.uu.“m u_‘)ﬁ)u frame
Y O - p.:la.l‘«uajo.n
soliadl 38500 O o Ggealuly clild Lgaud il Al Alasilly
a1 g dasl ) Al A plall @gdl (69 s do s Aabies cliwalid
Efus Y oo Lecad! aldMall o yliced! Canyg  dnd &gi gﬂ aalisdl

ol asll o e pall s dag il ps (826 @ Gl Al sLesY)
el Jlaion | el o Ley dapially (6 el e lall Jady LS (59,3
daondl cnn 1 adally soslic (o e jndl S 198 JS& o sy
03331 53 8 I a1 (e e LD & jndl 35S Lig alall
by HLan ¥y Bluai¥ly Clasdl a8y ol alalall by HLas |
S Aalie s Yl Lag s ol s e 53 il gy ylins TS alalall

i
Slaga ot
B DN | B | PP Y “ALa.Ia." 4S5 uslie
21,2%
oLl paall 5al Janma gyl forgen el (G305
Jsadl dog s

Ll g3l 05Sa o

2535 g3l g sS0 of

el

Il 2 auud IS Les J3T 3535 (50301 sl
Ll aay @ G0

(Lexy) aas (33!




welhuoUl SAJI

SAM ek i

> 9, Script Mechanism” g3 yliceat) 3uda’ 4800 I SAM 30 0
L Lo ey el ol 128 sy oo Aaloms Ptidleyg il
:L.,SSNS

aledbicwadas! (ol way 6 @3y a0 pedl G plall e 35l iyl
o 53 el 8 ST 58y . il el g sl (aa
Gladl DT ady . 5ialy Gusl 59385 05,3 W Laay Jladl o o5l
il ) eSO oy Jads gL 59 B @l Ja)le 5500
Aol g - Onege o i I olaldl A ey SLEYI Goyd Alalsy
oyl B Guamilly I OS5l (ikae @ sy (lalgil ST
sl

I il alipdl T ecenalondl f il 138 JLsosbag

6 02y 3ayb B el )l Jar oIl 3l cusalaiol alyf a1 die
Jo5le 9507 Filedl 7o LaS wgygimd sl o @l s Gagadl o S
065 T sl dalgn @y SO oy Js £5L& 59 o @l
vy

L8 BRIL sl maliydl zya i LS

AL a1l Bl Aabeall Al le Bla Y pliatulg

) Sosi Jid Jo -1

Ly a3 3 end

Sosi > Jo 2

il by S5k 9551 7y w3l el

35Le 953 7y 13 -3

s 1 sl candaisl 3yl Y

Sadieadl L1l Jasle 95081 357 Ja -4

il I Joyle 55T 23T 43 el

Sl L3 Josle 9560 2501 s -5

il 1) Jasle sLEYT Gyyd 25

SAM sl ys adietiog

88



uograill pgs

&) Ambulance Cdla¥l Lye ool Jia supie due o calagy)liw
o2 oo OIS Ja5le 9507 75 Ol ol Zlia¥! Gle el
Aias Arer 133 Aal3l o La¥] Gall 3 B3gm g 0S5 ol 55l
I T GLEY g we3haadl 7y 5 Galodly caalaal 3yboasn oy Rusls
NEVERCY v =

Lealu¥ yoliatl gyt o malipadl oof Lis Falgll dolaill cya
Aboliwn ey o (e Yoo dalitl el yliadl Joom Sy corcused Eunloel!
Lo i SAM gy 231511 29 Lo ¥l (aill B cusyg LeS ol yLeall yudd
asdng Al lasdl JSAI e JEie Lty e ] Gla¥l el
el I3 el 12 e R By il ilam il 15
’ s e e 2Ll

BAOBAB gelu i

Cresale udall i) by slof 3 ¢ VBAOBAB sl ys yuslat 3
bt dileglas 3ueld sty (e Gualad! Juadll ,183) MYCIN
eIl ey Ands dd it B s LY LgaS il iyl ¥ s
Oapn el ¥ T oy lsadl At Jso 3 puolall Sl Jlma 2
a3 O S gyl JS o0 3f ale laed (S o 1l ¥l 15 e
o2 1S de iy daatll s A2 500 09 Sl VI e st gl )
wellaiul fpa @gall e maliydl 3,08 Goie miaig . 0gall didoe
sl alglly aluall

Agre laslas (adh pe il e ¥l -

ol bz ) Jo gl -

Ol Bld!) A ya ST -

dolaill ey o g5 llny -3y g junll e el pll aseticns dabolia -

bl sl pe el ) oo sl Coig Bpaids 33l g <11 -
) U IPES

L>iges 2-8 S8 g




welhuoUl SAJI

IS (e alaill Goliog¥1 iy S 0050 - ilaill Colins¥1 oy ol
Laglac] @ity Ul a9 &y pundl 11557 255 (e cDalas Jodio ulily
13 (Sang - 3uSls cld (4585 I cllig (g pually cocud (ST 2aglly
iSLalall gt dass o 130 ool Aaloie tpo gl pull o gl Jeull
Le 339 093 alaill Camgll 3 |yl llim oo 1oty 130 5y sl
ol AL Gl 33gall Iy

tslLlo¥l a9 BAOBAB gl o 5lgamt Jlia Ly Lauidg

el 7l el

Oldd plas -dhe ) Jon ) Gl ol

ool ¥ i @3 1alipl!

1978 yiawws 25 : Jo ) gyl rudall

.‘al:'T Ayl dia i) J507 ol il cwgd gl !

(s> eyl (ye i)

265 il gl (a7 ool

1O Caagd el

ool @l

Lole 26 Lyl ee

Lo padl gl Gyl A

(e il el JLain| 3 5355 0 (xS i)

syt Galal agall o plamg By (oo iyl ile salall
ikl

e 13 canlall 0¥ Conlall Baobab alsliy) Soauyll uias 1galipull
(LAl i Glans O (193 Galaill Can |

ol iagkall

Coagd iali ol

"PLANS” adadd!
Cro ST o oy Aaleadl cal a0 L plidam g g1 Julowil] p ety
s i Sealall o gy il

90



uograill pgs

o BT V] GUaal sslig cpalally gl ) g s 1 @i 5U3IL
G 5T LaS ccnlicalill graen o calbglisce yudgs Aol sl sl
< sobeall (AL asgall 5o Lgauss Sy ¥ 330 Ay 3929 Jatind
A JEL S 25

o ISl Al di o) Ly pmis G Aoyt Adaad | 0T 9> el
oo Ogadidl Jds junmd dagig . alibig @all lis L

OY i Aol sl gyl @il (09S5 o Jaimd | e
2 dale Alas ua g3 o laa Jatisd ] (e 809l T3gumma ()5S0 clls
@l e 0253 e Jguansdl 80181 ) podi 0T (San Gy e JUL e
Aigadi @3y 4800 Al GBI alibyg

O laae ot illy cdlasdl aggas GULL de game Coadiinl A3y
Y ‘AJ.C.(7)L.0L4.U Syl S 0By Lol duea LBua Gt Jeall B,k
eloal ;eudy JSi 350,00 calpai &l Wsl oS Ll el 53l
Gl Legd 2ol g aggall 1ag) ()3T blesiiaal (o aly . wgill puais
e I Jaddl B el

Aaglyie pe Jerg bilie @gad S Ualas anzmiad 340l =iy
Sy Cpgy ooy (e 39U LI JEL ) plaiils  Leela
.PAM: (Plan Applier Mechanism) (8)4_?-_;:1_3 ) ]

Sl gl SIS

sl Juls Jolad Laog e

2> (B 593 (re eall Lo oz W) ASLN Alezell e (5T Slia
L GBLE Gle 1By 5 Alendl (re 4o bl (Sa 5201 Josll A
el a1 S0 3 e Jolid Loty caota o Al Aland] el o]
) o Iald ety faudy

PAM gali s Lglglis dumd L Loy

Of Jodl colio ol Homa 339 Lvaias Joli3 . 2535 N 05 gl
O Iy 3saill ol Conlis ollac L 352l alyliy

b Letdg Ladtl ol S Uil e Cazms T PAM gali o g latiaul g
sl e



welhuoUl SAJI

dtendt 4y J
daseidl UL
-
rﬂy\ & LU
o)
o
e
i idere UL
u.pb;y\ W EY]
C\M ;jb-
s
+ CJ\)L;."\
[GF Y sl
o)

9




uograill pgs

S WRPPIFREES HLYE EPWES IR

oLl By 0T 315 0¥ el pd

Sosad 35211 Jodl oo Slae T 13U 2 el

cobias o 30 @ Y pali )

05> B all 13U sl

e (i Of oy @ 4Y el

e Sy Alaey dibyan e Al ol S8 PAM @il 0B S
98 LS da b=l §yb 3ue jgal (S (JUT e caus Sgan g ed (JU
-3-8 JS& B pinge

JWU i)
/ \
) & S A
T /T
el et Yos Ug Jos 4l
TN
el O

PAM gl § Jos ds 3 - 8 4

i O (S G« (J2m0) Gle glacalle o 3ylall ola sl
e sl S Lelais 0585 O o p) iy - LinyT il ( Jomar A gae
el J¥1 JI3edl le Tla 1y Guteal | Jam pnds Los by 5 Joms
UV ES VLA




welhuoUl SAJI

B el lsadeiy (58 Laall lamin s vsbunain &l ¢y e g3 i
Oz shaedly (y5a3Lalls (ablgudl (e saay egie JS lbpual youdiy
OT O3 ¥ 062 0539 el Lal wegale il 0T 093 JUI e Jguandl
Ammlacdly oSl Aslewss z3Leill 028 juaiiy . 1384 .. 3L |52l

cdaay G G Lgagand (S Y e (ol (2Bl cuscin LYy

Limitations of Scripts Gul yhwesd | & yid  gesded

A0 ya0 (e 23T UK B Lgie pe 1B cilagysligud! Gan O s
dde (o Ay A yan dlga o cildee slae] Caaall e dils ddasd
ol sledl (e Lo gd lagu sl 006l S5 @ 15] lagyylived| e
e e qealallh goslid oglay U 331 Lol Lgie S fias co
o2 JSYD sl B 1,58 Gl calaladl dus g0 13 (9o JUEL
aall o audl 53l (285 g5l @and OF ceasall (e (S0 e J 3l
05l By ale CaBga a3 (e 8T cieids @il Ay 0
Tl sl 2 20 O (Sea @21y Aeadl Aau sl oy (@2
SO

(102011 Badll ild sy padys

2 T LS ol omlll 1 gl @ in 55 0F (g5l il S
B0 SIS I G peabil gl ol (s SAT S Losie a g
ISy fan |ad (g pad (BT OF syl i 5505 B S Laie
o Isady O dad Tpadatiiny @ty -1 5ol cdgll clld o 2ol o
2 A, Alaaill ale sa Lis zaplall J15adly sl LeS g pads
ot pie g aslle jud o d o) 4l LT gu Sonadsll la
Lolall Lolaill o ST Ly Lmgin LI ¢ pandl Joliing -cdule
| dibie clagli b

O yhlad) punliiai il g0e
Memory Organization Packets (Mops)

TR




uograill pgs

sl S Gle LSty digns ooyl j895 i Bl (e Juloeid]
@l a8 day 3y pwdd daglyy Jodd Jo A0yl (e Alindie sy T cond
Al 381301 @l e gama Caughy - Lghe (55T Ll Lalis| 2 pal
0553 0T 3> e 0583 O A IS Aaladl Asled¥ alliasdl Jias
“Aalall aileasl oda Jie ety cule SLl e 350 7 g 30 ol e
LS sl Codlaa g 158 -yl (e Lo 3dle 353 Gl

tlea Onigas gnzmali o B Ayl Jfaid Mop 4yl cadiil 13y
3131l gt Ganll (e 5B le wgd Guind ) Cangs gl (PBops
Aatiee cul 2 ey (PCyrus I ol sl GHUA ¥l B (S sl
il g pcs S pa¥ alosliadl Bl cya

Lero g il des pall dmin HLiY Cyrus g pobes ol po paio udg
Js> Bartlett ('4)¢‘1.J3)l1. vogasl dag ey uadlclale e nue
ramBiy. pla iV g daasdl cliles B diasill Ll ole) LSS0
il e elae ] ) G pbany 43l 8 12068 ol oLy Al gl s Bpaa]
Slilee b Lienie L] A A1 Alaall lleall Gaeall Jelaill g
bt 22 gl Bpeudil) Gucd oye cpaaSTie 5S3 Y Lestie gl yio¥l

45,815 Ly ol Ll 3 ball ) Leakal (g yolcw ol ALl 3539
13alia 3yl &5 B 7 0 plelias Sl &alus Y olasy

hierarchically Lea o -

sadza pailasd g i @lddle g Al Aoced! culdMall -

sleall oy caladall Alasal gy -

e 81 o i 01 e ]

plaail 11 1960 -1950 das 2 2V Aas il sl po rlond puke g o
oia & yjuaidl uib . Aax il Gudomd) Aaasall malydl B (eedlh Colx
ST Les J5lins ol Ayl ity 2301 lalSy e M e el !
Jabisy Juolsmdl 3laT o 3l o Aaas Hlae ¥l o AT @l )
el C 5ISBY




welhuoUl SAJI

S Elan ST el 3y 31 531 olod¥T b ] Jpois J5¥)
6 IR 1] Lebagond iy ol i 5555 ¥ laslams Lagupad

e 1S aaiay ¥ G gilly P Byl alsh dlanly,
Logid 5 Lol @emlil Shuumis 38T LGS by 4S5 oSl
Ao sazmay 73Sy cly sy sl w3y pail] YA Ssimell Basl
.G@JL@:.‘Y zoled Bue Gl Lagd (o iy (AL mgdl cULL

doo ol JliaS g gLl llSCal (o MS SAM zoli o pofiicul 13
wldd ue o A udl Jeadl Silas A Juosid) Jo i ope dezll S Sall
L) B 01 Bl slagl kgl cEdlans ¥l s 1| ol 1Ly

329 abis camy LIl Lage Hauall 458 o dlsadl dlead) Sl -1
&oSall daol )t

LolS 45l lSod Loieiona cdugll 431 o ) uadll il -2
Il Jaanll B Bauate las ild AslS cgaly

posin M) il 1o Of dasMlis (Lia Al il Gle 3850
Aoyl malpdl (pe (32 5 we ey A a2l e AlaTiue A1y 43S
e (1-0) & sl g cllaty Lo nnall LI cya (y30e
colald b alalll sda Joliy oo ¢ clall sl 1!

A car hita 14 0LV I AL a5l Alesdl des 5 ) b
tree friday evening.

A dclil) Aol Al ) o gl o Lia S 1 QIS AL
1o Aol o Yl Vg chity AleSd

polaell ddl dlendl el BJL; (agent) ‘_,;:J;-..U 0550 Lasdie :peger
i) Bl 31 Bl 335 e s st (e 3311 ptinians il
< LeesT oyl 50 0T ¥ 13l callae

Ao lon (S 893l a4 L LSS sl 050 0 Jucads cliag
AL Al dea 53 (53S0 Miad . oyl 50

Juan Le Pego A Maria d.3Lew¥1 | John hit Mary

g - Ble (o p ] (3580 o Jundy golpear
1 515 i L Ll

et - R INRES TPy

L)



uograill pgs

(3001 Alenll Fan )5 (583 Mied s dil] Anls

s ALIS a5Lew¥) I John hit the nail with a hammer

Juan golpeo el clavo con un matrillo.

s Jadll ) o (] Sl (e 6 5T 529 2% Y schocar
OSI5 Alondl 3 5 ¢y s yond| il O 509 < Lgus ol 2S5
(eadl) do Jsaall (oo 57 & 5y

tod Al dax )59 dlid) dalSI) o chocar ()] muslsll (pag

El viernes al Anochecer un Auto choco contra un Arbol.

Cangll g_o, b!&lé—” ‘;’_!Lu.uy| Jaall o) A5 4-8 SE g
120 2519 PROPEL. Aol &t gD das Ul (g ,Sall daylyall ataid
sl At el Caws gl

SPRE I <« PROPEL <==> yu oyl




SAJI

el

fvzou][wavo]  [orowmwniad]

sqaed

-1alqo

[xivindawa]

2VAd109]

XVA10D MVIVNNAV ][ xvoad VALV

Apoq

sauase

3
]

XIVOOHD 2 ot
Ausdd !
N 130q0 A
uey 1a[pews f
shanaesd il
A N yonur A
130,
JusALp
[euonewIAuL
EL
N Juafe A uonae nes
auage
nioN

uewny

98




@'\

(1) Rumelhart D. (1975), Notes on a schema for stories, in Repre sentation and understanding, D.
Bobrow & A. Collins (eds.).

(2) Propp V. (1970), Morphologie du conte, (French translation), Par is, Seuil.

(3) Schank R. C., Abelson R. (1977), Scripts, plans, goals and under standing, Lawrence Erlbaum
Assoc., Hilisdale, N.J.

(4) Cullingford R.E. (1978), Script application: Computer Under standing of newspaper stories, Yale
University.

(5) Bonnet A. (1979), Schema-shift strategies for understanding texts in Natural Language,Stanford
University Technical Report HPP-25.

(6) Bonnet A., (1980), Analyse de textes au moyen d‘une grammaire semantique et de schemas.
Application a la comprehension de re sumes medicaux en langage naturel,These d‘Etat.Universite
ParisV1.

(7) Sabah G., (1980), Contribution a la Comprehension effective d‘un recit, These d‘Etat, Universite
Paris VI.

(8) Wilensky R. (1978), Understanding goal-based stories, Research Report 140, Department of
Computer Science, Yale University.

(9) Dyer MG, (1981), Restaurant revisited or lunch with Boris, IJ CAI-81, Vancouver, Canada.

(10) A conversation with Roger Schank, in Psychology Today, April 1983, pp.28-36.

(11) Schank R.C. (1981), Reminding and memory organization, an introduction to MOPs, in Strategies
for Natural Language Processing, W. Lehnert & M. Ringle (eds.), Lawrence Erlbaum, Hilisdale, N.J.
(12) Lehnert W., Dyer M. G., Johnson P.N., Yang C.J., Harley S. (1983), BORIS an experiment in-
depth understanding of narratives, Artificial Intelligence, Vol. 20, 1.

(13) Kolodner J. L. (1982), Reconstructive Memory: A Computer Model, Cognitive Science.

(14) Bartlett F. (1932), Remembering: A study in experimental and social psychology, London,
Cambridge University Press.

(15) Kittredge R., Bourbeau L., Isabelle P. (1976), Design and imple mentation of an English-French
transfer grammar,Coling-76, Ottawa, Canada.

(16) Boitet C. (1973), Problemes actuels en T.A.: Un essai de re ponse, Coling -76, Ottawa Canada.
(17) Wilks Y. (1973), An artificial intelligence approach to machine translation, in Computer Models
of Thought, and language, schank and colby (eds.), pp. 114- 151 ,Freeman, San Francisco.

(18) Carbonell J., Cullingford R. E., Gershman A.V. (1978), Knowl edge-based machine translation,
arch Report 146.

*4 +

4







) gJ:Y\ T N | Y EU R RO { I PP e P
latly J¥Y s S eU'a.} o bl dals)
.g%)l_&.ﬂ
Al eagy coady e Jiad Sall e
SlelSls oy ol e ol (6T o LS b
J‘M&Abﬁ@.ﬁlﬁedmw| a.lbgboﬁj
Sl Al cad o Sl Gle Bl Y Glgdly
O calodl San Lo asmgn Y 0] dsls (et
O na¥ sty L Jaall Jels e (o yatll
Leads JLIV 8 oz (019 cola HIaill g g

o
SRy deldl!

S :)AJA_L‘
cole el

§ il

e Ju3 L_::“” Cilaglall Aa5la1 ola Jadig
ot O O] (¥ S (52019 el JY Y|
EIPeN] Mcua:o oliacal 15l g . alasdl o0 (ya

[VRV-T)



géba.’i.iUl SAJI

Olwd] :&}Lﬂ 9 e Lat!
Loue Ciygy e ol § yuall
L yo dawole -1 P
)UA.Z." M‘y)a.u S Z\l:'u.u}.”
EFIRY
3 5Ll

A¥ Sy i bl ol e (583 OF Lygpis (a9
255 OF da LVl aldeadl (S oo &8 yall Jéed ags el ¥
el G Lasygs

o S0 (alS @Ilald Buslg Aoma o A3] el B u T el o LSy
LS el 2 Aoy bl Jhaid o 3ged S sl (o a8
Jias o Layis e Jundl a0yl s JISAT (e . e lilaoY]
Yo edls b ST IS e Lo e AY oY clilaatl
NSy L BlSst L

Bl 2 yall i3 yall (oo cne s o SuadS el s ulling
LS b I Julayg knowing how 44, Sl 45,2115 knowing “what”
49,2119 declarative knowledge dilall 4o, all cuy 35,2l (:,_c_l_;_!a_m‘gt
gew Lgly dilall &3 pall 3lge 3liadg procedural <> knowledge 48y !
Lgwens ST . Lgal il 38T I p& ot Y LT LS oaasdl g 3¢ a1
20yl Lol . Leea Shgle 153y Lty 30 pall (e sl 12a Eandlae of
Aoy all slge 5S35 AoYl A sall Cigue g il iuen (uSe Lglo 35021
OF G aBg el ydl Lo yadys Loale Joay i) uBladt &Ly 2ilal
Gl Jdsd S 451 Wl Alall 48 el g bl Sle Yl Ll
gl g (Aakall o pall JiaS ) dgalll uefgall g clidg calal)
) data structure cUledl JSoa T LeSy . aelgall sla 3udady yedd !
T Y ey A8, al juan G pud QESII Gl (g1 A8 5Ll 9
gl g 3e )3l e 35081 pa doen (> W A3 all

| @ilel ¥ ausiudg



LA Ay ¥ 3yl as D o Al e Ll sl (S

Ao LT 0583 7 15 conmmammin 0 9 T JS OIS 13 -1

SLa] o 1Sal) 2a,kalls o) g A L] s Caugll IS 13 2
o ol dmin

i3IS 055 o 03] L3I g g Lmmn T 0S 13] -3

LIS 05Ss  g Tipe JBYI e aslgd 3] (LIS 7 olS 1) -4

Lt (Uil (o llall $5Las Js &0 5all cyn Mika Ligiins Ll o
G2 das Oy gl agdo s 4t Juathy (blgusdl e g 53 USTD
Oly LeSlal (e sLeaV olsa sy pudatiasd o e lilasV1 <IS)
sl Cam gl 1yl w5 auyd LS e LWl ol Cauatt 18,h as
Ul 2 5o ke O JBrg gl B o o )l LB Jio
Sl

Badall 2Bl gl e Ay ytll e LghHud Jiatll 3,0 353 Gulay
O iy (re pum OIS e Lua¥ o daal 3 JaS Gle Linl Ly
M L sl gl aloslall 20t Lo ¢ b OIS L5 (taliee ol
Lo Lo s alial] yuand] ymmng oo giiall yumdl yommn S O cms
Legiy da o ¥ (palize s (r0alaS Gl g e puadl pma (o (ol (IS5
Caasey o dadd Jienll ey LAGN Zualil oda (sl ¥y s
G el e Sz (e oS3 LY Ccalondl 3,815 e sl L
Aladie I3 lae B Lelm i (e Yo Bus |y 350 48,0000 (ol s> Ly

AEBA jul ol Andlas e 3500l el ) 353 (ulid (S
lleadl e ool Ladls oo oilly bl ,anwy aldaall ol
ALl Vo) 5,S ) el O (S Ling (i) ZuaLurin)
On pdseiad LedT oo aliombiyly «ghsall Ghaill (e calizs Silly
S ¥ Sl 11 S  ALalS calaslas 2l B 1Al 3L ) e
Lilentia e YN il 53 Gudats L] Jamgill i @) L plSin T J 53
Ly jgins aluail] Y] Bl Ll 2 sl Lo 138 Lads 08
Usane L gus LeiSy By Lgimio ol o LiSiay ¥ L0 ] Jeogiig
o Lol Lgaas Lo 1,85 s




§Al.|n.’i§UI SAJI

BlSLos e cpald (050 OF Linls e uSH & Vsl ozl Ghaill
LYY e @Sl eSS (s

104




Sl dagall i 9
First Order Logic

M Gosall Gl allsd Jndll 10 Sl
OLSs - Jusle (pa3d sl plly Lacdall 4 @il
Glaill 1aa sl 75581 (e ST 5o 5180 o5
Wag cenlylHall Aty I¥ Y esbdee Jbed
Clas Yol Caning . 1958 ale dand ey 8
(3auane 3157 0yLie Ly propositional calculus LiLiag!|
Bledladle eyl e jald e <G Y
oo LeS oelibh oWl SO Lgy iay I
«predicate calculus Jgaodl Ol Il oalocie
22 O S G bl g Alie] laaly
(3 Y Ay gl 22 Luall s g Leic

Propositional calculus il | el

O e saman Ll sl Gl sumty

S 1 o131 05153 A pame Lot sl
L LB Leie pum of oS L3 5al2Y1 US4
El3l3] (ya Butgan L] BLELAN @S5 3l s
nd ) Al 35L8] S0 sy




welhuoUl SAJI

Lol @le @by Boolean values «dd g @y (leeca 121 0Tl
(o 1964-1815) 53 7555 - 3laills

3ol ST s 38 oy sl Bl il 3] 1 3L
o4 B A min dadd Lagie dusly O dad wlSumb Aesle woyiens
dol g 1 alaseicaly lodad ST Llind e yatl) (Sang - (o 1984) Anzell]
o) Sl (oSS L 3ale W19 Logical con nective aalaill

) ‘ & ol «9»

\Y% «sh

~ 9l ey

C ol <--- (ot

Jie LLaS (e g Ay il dal g1 0200 o] (et
sl abusly @le ud @i 5Tl o sl saaill Gle Lof ciysdh
4 9uall a1l ol B inclusive diecaie Lin b Ol dasY @b olle
Alantl o LeS i dia gl Lok 8 exclusive dasladil (5S35 Le LiLe Laiy
ST edlS 13 bygum 3B3kio (9SS o 9T T Aadlles gl (e AdsLedl|
Lid s 15) 0809 ool ¥l (58 Al o of Aosbio o 5T T 0e
Y oo Aeid B il L dals M clealas] Axs

13) LT e8I 5T Bauall B o 9 T g5l 13) 2Bslio o =T sl
IS Al 5SS Bauall Aagd B Lol

0555 lASs @Bskis (1 calS 1] i« <=== 1) Aadll Ly
A3l (o cALS 1] Al 9SS w <=== T d 1aa ey wen
OSTg Adandl Lle ;Y @lEY) Gy a8y 23S (1) IS 15) cliis,
BT 03]« unsls 2 S 3] :E,S:ﬂSJL‘m slhel dims e Jdod) Sas
syl B BT et o7 Ladya 8 BT Lal Lidlaie Jola g9 «lad o B
13 s Moo dguadly Labls i W duds ) Al LLindll Gus daid ()
g - BBk el (T LgiSay 53 LT Gl (@S5 ()T Jund! e U
o paSally IS (D OIS 13] Bals (580 «1h Aund

(o G Atlady dwast) A Ehill daylg 11 SN AaSLAT susiyg
IS (g ABsls e



AUl 6331 Shio

H_ «T'<==? &ToVT uAT

—n

< =l <
o d o o B o
o o e o =
g e o= o e o
e oo o o o o

Modus sy yugdge ecad) Heilal e Lleadll Gl saiang
Of udLs @35l P elilSy P —— Q oIS 13 4if s (215 ponens
A S Lypin 1 35 B0 skn Lins] Q 053

(AA(A—=B)—— B

de Morgan * s « sl s g0 (63 001 93) (e Lig3L3 Loyt etlia o WS
.Laws

“laAB=lavs

“JavB)=laA I8

AlS JY el 2 the reductio ab absurdum pegil (5 geall ol

(A ——>B)=( B—>lA)

LiiSas aile T ald) Lisaa olS 1) day,datl ola Gudas oSy
10585 Ul olia B 45T mainghy BLS O (o (ol ydly «lls Guass
(0 5S35 O M el Lle g BBsks «h ol (o pall (2B Taag A00IS
LABslw

Predicate Calculus: J g | el
(045 558 Jox e ol B Ll Oleas alaseinl LS ¥
2S00 ol 390 Landie Mied cbeayl (6351 (aabeag o oelila¥l IS0
W e O e (sl (60 O oy @llall B sLea¥) (e il
S Ol g «(instantiation (ydacatl Aliwe) Lgad] i Al Lghs NI
(ks Loie Liaws ol Loisns e game ] (oo (e IS a1 13] Lo
Uy cldi-bilbnall bt slusial gasJgemll Glas Ll mawng
Dsdliple 93 5 geally . quantifier gl g predicate Jgamll 5,83 alaziols
| 9 universal quantifier gJSJ |



welhuoUl SAJI

variable ,uiill 5,540 desnii ga LLiadll Glus e Jyemdl ol ue

o T cargument ,*ST o ds 4 function J15 97 aals g8 Jsamlly
A a5l Gl (GdS) Jsaamll ey Uiy Boall @8

S 5 o () IS

OLS 151 LialS 45559 crgamen OIS 13 Balo Jgamll 10a 05809
‘ Csd

il paiall A sdai ¥ Apasm V1 403, 3 V1 gyl al el il e
5T s e (sLocal) a0l il yall 5T Io¥1 Chgpondl altinialg
s e Mad sumy 5T ABMe By O Jgazmall (Sag - ol 68 )y

(@ g i) Glas

w0 Al g laay g 10 i 0T oSy

g0 ST o A pla] e 5olB 5y (Jsamnll 5)Sal @read glidly
bl A 5T iy of Ay

(p)issle

gl = (o 5SS Lende lagyy Aaglll p

wilB3 e 33l i slelpes 5STg colilly Jpeamd| mes 5Sass
IS I iyl ansle gl e a edSy et Limas 13] Sl
38 daa® A Jgamll 6550 ¢yl = (o IS 13y (o dnale)
Jsedly bl o y3 LiSe 3] LaT L Li3IS (1S Layy sl (o)) S
(39) Loole 5 e 3|y bl (3580 (o ) Baole . paias
A ine Y i 48] gl sl e s GBS denole o Lon ine

Quantifiers b g-il
)}u."j T QNN @m_?d» L_r"’-'.ﬁ L‘:’.‘s_” )j.l.u.” J‘}u.&‘u.nul.c.}n s
S CN BETN L_?""".J &5'53’“3‘”

AL Lalaie Lgie oy Ol IS Sl

() Vg == () ) (V)
AL Lgie pm @x s ey g JSH
(o) o) (53) (o= V)

104



AUl 6331 Shio

Cams (§) 53 i () 3 OIS cye JSI oo Al Bl g
(Ieles () o

Rules of inference J# st @ &b 1 9ab
e A8 e 3uaus olals] L Jo gl e JY0WY nelsd LSl
Lealid je (il 3idsn pugige 530 alusticly (LB (e 3392 5o clsla)]
real ) sl il Pl Gle gslais gl G aiastll g G Logd

Do) &) o v

O Oy Gy S gbesd Aas g e Jlafia¥h Alaadl 00 ey
Ao gl dad e cyST wdg L umification ds gl el IV 5oy
theorem & ) Lo i3l L) aloend 2 bla 515 Rohinson (z)gwj).!

.Nilsson (3)(05.‘&\:53 JE e e pI83) L proving

okl g : Juibd | i (g o il

Adllaie € EMI 79 g T lels igllas Aliwe T-9 JSE ingn
e olesige oy Teas Oladl Lo one sa LS ladl 5 45 s
AL (T p s ¥ Al a3y @ 9 ] (398 Ao gunga 7 Lody Buuail
¥l Colandl B ore 58 Lo I il pds 5 Cogllally . Lgile
saels sVl ps i Gle Tz Gle @ g daaill Gle 3)80ue 7 o
glai S suly LS W1 il o S ¥ il S




welhuoUl SAJI

s AL it le ULewall 309V 3y 3uall oyl S

@D Gle Aol Hsuad

(NGl e

(@) sanill-le

@ >

(@) 3>

A 5=l e (Bagll) Aileill 55all 055y

(2 D) Gle s Hlgh Hpuas

(@) e

(@) sl e

ol aelsadl cllac] e Y LeS wpan Jgaamdl capald (re Yy
LU eyl malipall lansg 3, Lo AS Jand Ll Cagplall suss
calizs Cod i Leadal Jolmag

(1)l (ga) [e==(1) 3> -I

LT A (ST Lgale ,10 Y @il 3,5 ALS OIS 13] ines

(1) e TA () o <==(1 ) anl A (1p) e 2

B (e By OS5 @ ALS 5y Al il JaB By

(D ole <=—@ED g A (@ A ()>-3

T Bep ALS ) pal die iy G (s 9T ey Capal

ol Jlee ¥ e Aialis aamy - ae 152l 22y 13g5agali ! oy
ALl diygun ) AT 5 gum e JSET i I (653

e P Juadll o gl o s il B LM 73903 AUSLA o0

Calaa¥l (e Alil i Gudod el ydl ol O o Zumml ¥l
O g (Jo¥! e yall daagS «(o o) Gley aliydl AT Aue yall
gl Jglmid 3 @3 3uelall umid (g () or ) a5 3ueld
Bugll pas clling o = ¢ g0 @ Yadiws suclall sl Gudas
(1 ) 931 e yall

(N> il can

(@)~

106




AUl 6331 Shio

N () F P

Guda eali )l @ gy ATy (1) o Budiond (po 0¥ el Gudoeily
LI e gl g g o = un Yoians (2 o3 e Ll
1(2 can)

(1 )2 can

(1)l

= g Ytis Wsgen (T4g) lor Guand Wi malipdl pudationys
Joe J9lS (1) b 13 Slansg  (T4g) Lo lae T o Gow 4
1382y Loz ol «(1) ) o (b 0580 OF dojdig - S35 aua>
OV LiSas (o) panr Gulaod o

daclall Gudaty (7 +0) Glor dudl e ¥ Sleddl Cangdl Gua=ily
Hlagas Lie s Loans ety clldg 3 @3,

(>3 can

@~

(7 @) o>

13y (@) 0S5 ST dogyrddl |03 Baelall susd

(e Dol == (@l (¢ V)=(@) >

Y AL i e 3 ydie AS Slin coald By o SIS 1] (4T)
20208 2 03 sae LAl Gkl a5k g (@ le 3 dius T05S3 o oS
ol g Gl (o) e Golead! Joall el Lials e o) by
Gudd 3 yzmas OST) (e J Sl Jadll o o Ao pal Al
CAUSEL o (o 4T) e HBI Jaddl Gl (7 ) e

Ol (Seas Aee ya1l Caluad memiall co il T JELI 18 mingy
o el) e e yall caagll (9So Y Ling . AUlell § 5uaf Mo lany
Y Lo ALl Guiod Gum Jo¥ Gudid (g o) lor e s
Sy ol o il (s Gy sy (Js¥l alef ile (of Sitl IS
Ol e g lpall @3y s way CaBl gl (@ ) ey Jal cand




welhuoUl SAJI

el Gy el o (g (Jle Goiue @l e lgd o0l )3 search
fa e 505 Earl Sacerdoti (4)‘:,.333)SL.~ Joo ¥ NOAH alastl udss
el 10 e sl Sl Jilewall dacilly

Ul Sre-dgboliia¥ Aadall @y Bl s 508 (e pntd] (S
il alazxiale s g 8l gila g5 U 5T Dlel Laliiali |
Lolle g ualaia oladl syome AaEanl B ol Sy o g¥1 Ayl e
208 (y S ST Ayt Rl 3 Gl Lggn g0 301 S5l
JSLaLT o Jied iy pall ulall Jomead| yiwdiy @g I Jliag calat¥)
Al do gl (San Vg A (4585 03 Jy 8uS5e pue bl J9lio e
AS5 e (28 oy Jie Budas AVl ildass alally Y1 >
ALY STl (e H IS0 ol jpan] po ¢ 8T mlaglan iyl 65 LelS Lz yo3
Glaill My 6y T Ay ile Lo yyglat @3 1igly . 108 ag. o cLas Y|
g Luid 28103 cildeall dapls ping OISY oY) Ayl e
LY

sheadil B ol Gl alaadl Sl eV Ayl (e laill OIS
Il Ve Wpain Slael a3y SIR Pali o LS il aelsd
o2 o= O alipd! ey 3y ol jiiie 4y bl saeld ) 4 ge
ole Comy sl sl ol dasyd Sl el gl culaglall 3ol
LeguliS 2 “Minker & Gallaire Siiay sl a3k LeS o LaiinYl
4231 (B)Levesque clewia @ial Wy biladl uelsd b Glaill alazil
OLS 1508 LalS 12 culaslall Lggd (sS5 Lall bl aalsay ols
ilostall )f (o i el Al L g8 65be =Lt e S M J1
G 31,091 e ol Al o ALelS Ll Bae sy 3l

B389 > 75 352 Andie ililane &S wllin ()T 2 3 jugdll (g5ila 7 A s el ()
o2 liie oy Aol e Aaliss alea Tl o)y 2Y1 e (e d gy ldaall gus|
e oal 3V oia (155 58 Capllally 3aelall (e ST 1) Aall L3 yia¥l cye sl
O HISTJE Sz Y T L (e Bas 53 ¢l s 551 Adaias ) Al dlasal
L Adaall )Ty e yhuol (0,3 352 0,3 pudsy O Hsomn ¥ g Bus sl 3,11 o 53

TR TR S R A

sz ih ) [




4t dg>9 (R ..\_oy MTM ..\554__3 .«é‘)LA O.)‘»)LJ.Q.A ‘4.@:4.‘.:. é_qu:'
Ll Bueld byt Loy sLeaiiaatl Jlome e puasil] Lgalaiiod oS
s S 5] 1 i le Bla U Jlad! 13a e




@'\

(1) McCarthy J. (1968), Programs with common sense, in Semantic Information processing, M. Minsky
(ed.) Cambridge, Mass. MIT Press (Article originally appeared in 1958).

(2) Robinson J. A. (1965), A Machine-oriented logic based on the resolution principle, JACM 12(1),
pp. 23-41.

(3) Nilsson N. (1980), Principles of Artificial Intelligence, Palo Alto California, Tioga Publishing
Company.

(4) Sacerdoti E.D. (1975), A structure for plans and behavior, Technical Note 109, Al Center, SRI
International, Menlo Park, Cal ifornia.

(5) Raphael B. (1968), SIR: A computer program for semantic in formation retrieval, in semantic
information processing, Cambridge, Mass. MIT Press (original article in 1964).

(6) Green C. (1969), The application of theorem-proving to question-answering systems,Ph.D. thesis,
Dept. of Electrical Engineering, Stanford University.

(7) Gallaire H. Minker J. (Eds.) 1978, Logic and databases, New York, Plenum Press.

(8) Levesque H.J. (1983), The logic of incomplete knowledge bases, in Conceptual Modelling:

Perspectives from artificial intelligence, Da-tabases and programming languages, Bordie, Mylopoulos

and Schmidt (eds.), New York, Springer-Verlag.




S Judai

o del
declarative &ilall 48, all Slge B ung ¥
Leio dlgalozin) 4 e Joo Le knowledge
procedural 51, >¥l 4 b, a Ul s s 5ot
Js> Aol claslas le-Lilall a-knowledge
Al @bl slse dapls Ly EPY B TN:H PRV
o2 ol Lein cconlad) ol o Lgansios
Jeadl O el 12 e (5 g Sl geals )
et oll ¢ procedural repredentation gfﬁ g
>l s B Lgamd il duesd! &\333?\ Oty
JSCal Aabaall 5L U85 @ (s QLS ye

Solatl
¥l orlall el s 3yl et
a5 S gaedall QL Jlms B s
AL uelsd IS4 B Alas Solal e LS,
L maliy ddlaiilgy welgall sla Jamdg « goeill
Gollan )Ll lelS (ol IS 13] Lo jopa5 Sl
acld Gudati @I 1519 S aldugalll yulall fpa lsae
Jeding g3 T30e Byl o] s Lo Ayl
ocand mraway (S| ol dl S ¥ b



welhuoUl SAJI

I8 o7 oSias Y Ailall B el 3ale of dam S o daidl g Lall gl
OF oS ¥ i (B yenis ulsyals @i O caom 43S0 (L3l 3a313
LIS oty . Labkad Ll o] 0580 o 0San 83088 Lilas iyl 095S0
ully Aoy BT Al il Adle s puy ilas 30 pas e (g5 alip
ilaglall B oSOl g ol e puaidly mad wide Oyntax «pcdian oS 53
Al wlaglall @lhas Jumy 07 Gl oyl susll o€l o Leig
el e A1y Y1 521

V30000 ALl LieS el gy

~Osye oS ¥y ol ¥ sgindl e

tA9¥) Ayl e laill alasials Lt olall Jiadl (5S5

iyt (o) GSapel V (00) bl A (00) si) (e A)

.((L).u))
iyl a3 alaiinl e N JSCAIL (3555 250 Y1 30l Lo
: MICRO PLANNER :

(5 osnke)imit)

(Lo § i) ua

(0 § Ll ol C312) 5D

(55 Seral co12)

Al bae e pased IS 13] Lo oyl lall Sl st O (S
S5 - LSyl ) Lyt 35S0 ¥ (s3] gorindl (o] LY U138 .Y
syt La 138 T SLEY A o3 31y W1 Ll s
azmn 1300 L Lyl 467 BT el 3 o 303 gution 37 W el
ety Jimmgg S pel A el el 3] laydl sa 10ga welld o
) als Seal YL g termd 3]

Jua 5l g Sl ISAS Al agpally el jueall 1 (o o
ol Bl b s Js> s

di yaodd dvelad ! 5 9ed! il o0

g 3¢l p38 :3: | yall Aggiw




WS12Ul ol

JELI o alal Tl 1208 Bueal et ccrammaiil] yuid Tusls ol
oM

LemaliS a3l ¥ el yiis Bue g3 il Alandls 29,005 sl
By Ol ye e Lgal iimical Sy cdadd 3|y 3 oo (6 gew Ailall 350ty
A1 Y1 53l (ST By bl Ladg dalia culuculio 2 Aabies
Yl 55 0 Loy ol JS (2 585 0 ooy 2yl
5ysnll 3uas 10gly - Y geliy pe Calint u® el il e sgually
gyl 3L el

Aalin] (S LeS Juoaanll B Jgoa] Bilall 2l . Jooaid) A ggu
SISl ol s 5slal b Aol el gy . ST A sgans By cilaslas
O ol 3yaall (6T el (o laill e 30501 Lghllae g o e Lilaus Yl
(e geaalill Jimsll A S5l e deud prali ! Jotag

du | g BV 5 gl ) it
£55 2938 paall (AL G el slge pam e yuny a8 el 2y L
ety AL 1351 pa W jseall B ST Usgunrdyall clyg Lo (e
AN (o ST aoieriods W do iy P lamt 23S Jalas O Sian (o1
claglall (e g ol 1m Bilall ygentl Cocalis ¥y Adoliioal Aleales
sl ol shaiell Aant) Ad) ] oo il by Lgalaiian] 08 <l

e 2,1, &l glasIS

: Vi bR it | (g b i 1 O 9 9u @ bins |
by o Lalalaziad sliel (g 33 yall ilily LS (o byl
bl IS (yad o Lty cllid ()55 sl B Ll (e STy (3 Y

aldll il el a3 B Reniiaal| Aleanll oita ] i)

23 IS b il ola lSy waldl] Blsl e Laas oty 130
cag e 1089 138 b o Jalidl (e ol

J9 =3 IS 130 Y1 s ¥ Aleandl tye 3T s dl 5T ol oy
s el ! 3IS gy Bsles



welhuoUl SAJI

o S G ety s 98 008 0585 Le Bole g coman (ol Al
&gT odie puudd O cusm Ale Gsien Ladls Il L (g5indll 59 punll
oo syt Lails cllia gy 3 lens o Lo slpmls 2a% yTp Ailas cilaslas
39l iy by ey O @izl Laylaind (S ¥ cilaslall
A8l 3o e lep

Gy 31 il polnd 1 gou gl
baeld 145 Y A e dl il lus L3 gad Micro-planner (fias
e 3ylue 3,y ctheoremd 4oy Ias cnal g clily (o 2sSa 48 yasll
ceaass LelSg dnyall 3ueld le (hoad Tib LIS Jaad dodles culel o)
LoSls e clel ¥l ol 8 WYY pues o ] 2aLs¥lg
ZLO¥! selgd (g L a1 3,40 Lo Baumag Aol g culaladl B
e s ] (S el 030 O (30 (e I ] 1)
Garde e W1 1l Lgianss Y1 aelsd Joas ¥ Laias 531 Leia S
el Lbld o Al 5 5e Y] ol Aol ol laaly . yuds
Al Il a8 ¥ @daill e =il ) 10 a1 434 cmodularity
2 (Sl Bygae Lonl 382 ¥l @il Cisse o 00 0T LS S 0
i Lo (ntindl (on 8 5Ty 13 Ly 3l Bzl e

Al el s @il ol aluiul ds

114




salgally gl

By yall G 3y 405 (S rulai¥ paill B 3325l Jliell Lan 3 Gt JELI 208 (1)
() - eyall sLal e dagd oy 0 (Hulad¥ Gailly JEL 0¥ oliesiid

(2) Hewitt C(1972), “Deocription and theoretical analyoio (uding 0che-mata) of PLANNER: a language

for proving theoremo and manipulating modelo in a robot”. Memo Al-TR-258, MIT.

(3) Winograd T.(1975), Frame repreoentation and the declarative/ procedural controverdy‘’, in

Repreoentation and underdtanding: otudied in cognitive dcience, Bobrow and Collino (edo), New York,

Academic. Preoo, pp. 185-210

LI dgiad Le I UL sy (4)
== i[)ls ‘3!
(el z =Tl







aadall Sl

o el
aaall (e A gamma (re Y] ASLLAN) 0)6SD
daall Jied ale da g9 arcs, ol 53T Lglas )3 nodes
ol (yo LBl Ll g3y ol Lein qualas
slocly darad) Wl Lo Lo daley . qualall
loeind Y1 sl Lol clgie yund L3l ualall
SlSd Lgdd oy cslal 3)9 )ty Led (unla
LSBT Al ol 35S ey - dued AV
OlelosS Al Aobea¥l 4 el Ldand 30Y )
(s s 3o 5l e oSas - Quilian

- AL 4ol e

YIS B Ll S LS

‘Bj.uiji dc gaman Ln‘aj.g.a.n sy Ladsley
ole Jud «@» ‘a‘...\i'u.ul.gj Lgid lgne oo 5550y
‘%ﬁﬁf&ia&&‘?kuuiu&f«ww»




welhuoUl SAJI

ST [P FECI R Ty eE

s Juslall el il Aagll g 5)lay Jie lagdad ST Ales N laid
29 Ll clliay dad a9 LEIS 3 5lay (S 589) ag0 o) el ol 55
Jeiad (Sl (e - o 40T Lol a9 Ans Aol 4 01 (o 5a11)
S e Jus «}» e A JSIL Aend] oa

oSy ee @ualal Lols ca¥ls Ligiall 12 aiall (S5 Lo LILE
Juatig oMelcl-dad) 2 LeS Aoy Aalinky 39 puall Al B (ygias o
gl e e Judd (pr e (s a1 asgally
52 ol ALl o7 Ae ganl L individuals y 21 «gr ABMatl dayy3 03]
e Ao 3 Ao gazean LeilWag wdy 6501 W3Me ling lgid gne
el (Sias 1agag - 5STy e Aaday o7 18T Ao gazmay Ao ganll day )3
529 S g idlextl (e




P TINRER LA

s @ (g Badall Bigie Sall e 4T G Lall dasdly o3

2 1S U ST B gama B guac ga el CISI 100 T el
oLall dan Dy By - gar Baday bl (@ gy Lelan g g ¥l
2 Olidlims (Ol g 589 IS 98 aga Alaxndl B (509 (52 O Ly
Calizea (S Legie IS pa Jola 0 Y il 28018000 (Y Vg lal
oS 1389 LV sl (Lgh,l s La Bale a1 5uzall 3y ol sl

1By Ligiall suelaall (ul 3 (e ala g Bmin§ 4l (LIS o] Dol




welhuoUl SAJI

.)ﬁdal‘ slale dyn (Jor eead) Ll L'T ol Jsall @Jaluu Y

alawil 3yshas 1 olai¥l DSy i golay Piags aals it L3
Sees Lo oS el 5 Aa bl Mg Apens ) 2 Luall ol o oyl
e A1) ol bl N Jam 51 35k (0 LGS i ol 523 e

colaladl e Al pLSY
s e dae e ad (JSLAL jglat alacnd! Joand) J8ad B i g

u_’l (KW g:gaj_v Lgany u:vi - Y ;«@)Jcll_}» dalos) UA)T ‘Al&
Aol i3 (0550 1002 - il 3 ey (35S Jadll 2515 01 3,8




P TINRER LA

WVl e Jls gL LS jid il @l 1 s o Y
el e Lo 1D cue 630 @S9 6)be (g o pdr Jin Ao
e G e Lty OgSo Ol (G LS

AaloWh Lia onialize s optada Eastl il fiad o Jund¥ e gl

(oo "&” wdseally Jaall Jelay Asladl claglal) Jlaol Sasg
LSae Z«.\.u,J\ 3&44)\.?&‘ d.am_ Las (D pta) ‘AL'_" ﬁﬁ'@&l‘

g.ﬂfd\ p.a.u)i‘ cUs =829
*4 L 3 I
o dYlib




welhuoUl SAJI

:H;}“ ;ul_‘».” =) 3)..\.‘»1‘3 Q.A:&‘

1 5B Al i e 468 Jich sy (oo Lisad LT LY
A Vgama aggall musl 12889 (3ubeS aggall yudd 48 yglay )3T IS
BV Fle T sgusg Jeaally Jelall Fia sgastl e oeld sae
31 a3 I3 IS (e
Al 08 M e @5 alidl Bl pe Y1 YL gox Ul adyg
oo A o sl @) puang  AUL=S a9 B aS dliey G (a3
Simmons (s)ﬁw‘a,\s 239 gl Jals Aaliay J3all CASIN (s yon dlan!
ol Fis Jials Lgddle g dndall Sl qgd Jlms o dsla cilealis
eS|



P TINRER LA

Texonomies dphtd ! el biwusdiad |

i O (550 5558 5 Lad A ponilly Agmgalall sl (po S
(ol 331 el Loy (1) ualal) Ly aiall Jia3 5y o Ly Aol
(e peaien 9T ((ra Bue yB Ao gazar Jio ilBMe

Aaioll 5 g8 Alause 2V il sln ¥l oia Lol Sy
Zan | BN (e ] 3 ol 5331 Bl L yammd BV S
Jolas ) slabent) Alacal o i S0 15 L] Uyl 2l oLl Js




welhuoUl SAJI

(o ginn Y ol 531) LT ) Gaball ol s1)

due 58 Ao gazmang (o puaier Lganad Guw Ul BNl oS5 Yy
al Led Gl aaadl oo (o Aaya adl saall o A8Mall e il (e
Lol g puall (o o Loy JSTolBMe clasiul ligly 38 ke
raie) @e Jio (3)pa11itioned semantic networks 31y ¥l el P
. (disjoint Subset Jindia &)3) @29 «(direct element- y &l e

Osbossie G99 I yed ey AMall dayd LI @yl mingag
daipmg egud e AN Aaypa oSSl B 1 sy (3uda (B
) ayadl dadiy Lelw ey (ugd Aol sn (anes¥l de gazmay B
DL s T (90 B AT ] (@ g (B pan

(@29 (0 Ape p Ae gama) « B i Gl S @yl o509
Ay 09 A8 pol Le Apts (583 O (Sas Mo - (Alindie Lue 5B Ao gazes)
338 Ays 0385 O s Lo a9 ¥ Lialaie (S0 Bl i B
sl of B Alsens
ASLET 553 ey el 93V (e Lanmill £ 163V 2 alusiial ()
Aigts Conad (s OT JUN 12 (e daiiiy O el pd 0San g
s ll e Lo o 50 W (05 A0 e
el

O (e als el O a0 0T (30

124



aJUMI ISl

Partitioning semantic networks dud & e | i b | Gl i

DS yaia 5l Lgaad ull5Timdl YAl SISLA 5,80 mad
st 53 yome il Lse 3 Lipan asn O 5ol 53315 Bl (e il samd
A s S5 5uie IS a5 o Sy - Ailie U35L LIV Yl
dde oo daslgy el (680 o o Sas LeS el Leall ol oya J8T o1 as g
39and 3yl a0 20 e sl Coms (S5 Ailiine cilaLive
LA el la Ll oty At ol Ll

Hlimn 35lue Jfiad (S Huin (e 393U 0BT ompin il @yl oot
o155 2 315l SISLAL Aal Lis (s LeS byl el Ja 5
L g ool Lall (p A Lwe (1] Lo B e Lautic (333 5l1
ASLey (il e laslan oo ciils ilaslen le a0 i Loadl g5
Onas Jo oy 2a Jiady  Alasdl g8 B 31518 @l (685 1B Al el Ll
ALl Lol Yl 3a JiaSs - Aledl 5 Jelall i agis 315 o)
el (ra spuall 538 1 63 heas lliass 3,bad B 51 a5

ol JSU of o) Jgo o Ae 8552 357 Jlie b Legy



welhuoUl SAJI

«N» a.,\.a.a_‘b «Dy azall d JLAMYL' o}ul u.a_l_” ‘J-A.LAJQS-AJJ
equivalence alaseily Le) gneaill e il (Sang . ailly Jlasi¥ly
:‘:,.YL"J‘ ‘Q.u.u.” ] LS of (1 TV w)=(w <=1)

120




P TINRER LA

Laags A alill QYAM\‘?A%JSJU‘H‘Y‘QMYEQB&A&LM}
S5 T S P yuig!

(VX EX)p(x)<=>(vx)(member (x,X) ==>p (X))

S A Hgcall o5uad Aslas (6T O 2 Walall o2s 353 (eSS
by Ules 1] Letas 3

g Lieatia 1 oY LGl LLastl o Y (ols il as g Yy
Lo udy W |55emat alial Lighae T (gAYl culSill Sl 09S0
eldlods Jis Jesly . Lelgls e 55008 bl ral o oo lis 0555
Gyl Y aus Lg>T <aen unification, duius o5 dea) )l g2eS
i) 2L ey GV 85 (g ol arad o0 Ll s Y0
OSan Mg el iy (ron Jo 5l A Ll Jandl (0 Ae gazmay
:&,I&\S aléas

A3 alasiealy <Al s oo Jan S0 el 4 lie 6 pm

matching M & 3laliase



welhuoUl SAJI

ol it Lealad Agglis ddaall ol (30 = o Uy Jod| ooy
cA9Y Ayl e Gl e paldl Jundl| @ Lalidaed
i bl S B (3553 Y 1) Bl o s L |55
Gl alas ol wlddle aladiul alldy 3Ga Hloal Led| Juo o)
Y S olesad Lo Schubert sy yy5 aud 1By dieisie LLS,
23 0] o8 Lo gualadl Jar J15 o gng (o yall 10gd access skele ton>
il i ye LS &1 yagonlly o JSCaly sl Ll ] e
Ol gl O (S Lol @il ol oIS 1y s S

- .

ol

-Lgicn e B px At sl o2 LV GlSCGA coansiul ua
mineral Galall Calash dolidl cilad gl @igy (2| PROS PECTOR,
e deudne A 00 slatal ‘:;b.ﬂj (pdue el Jasll a5 pros pecting
8 GlSEN 543 O i g o Juadl! 128 o2 Ll uBg . 3zl olis
JSa uaat o da g o Labln Slia 50 o ¥y delunll uday
L Gl LelS s L ygae JSugd! OIS LalSa ¢ pwall sl ydl g caliledl
alazinl 3l A AdY o ISl A Al ys sl uBy . Jundl yal
Olesingn Lang A gl lLSy Z LAY delsd (e 30 sm Jiiaill (e g 153
oIl cnbiaall o Legdglinh

43y ST e lual oda (ot oY gleas St o2 Ol ald 13y
Lig) e S0 cLiaas yiSTy



P TINRER LA

oyl (e Glaitl alusialy HLal sl @y, nlag Kione Pizs !
sleafg Fahlman lagllag Oy s JlacTs 5l gaa¥ Liakialy Io¥1
olagdhsdd wlse Llsie dngals @llens alall do Bl 0 <L)
LAV @l aT) e el ¥l gy 1By Lale @ligSas dasins
leat) ladaitly Al @unlall Jied clulaly 353 ] 3l plasaly
aealall GBI 2 Y1 el e Lia 58T Lalatal Lalidac§ a3y

2l Jied B




@'\

(1) Quillian M. R. (1968), Semantic memory, in Semantic In formation Processing, M. Minsky (ed.),
Cambridge, Mass., MIT Press, pp. 227- 270.

(2) Woods W. (1975), Whats in a link? Foundations for semntic net works, Representation and
Understanding, Bobrow and Collins (eds.), New York, Academic Press, pp. 35- 82.

(3) Hendrix G. (1979), Encoding knowledge in partitioned net works, in Associative Networks, N.
Findler (ed), New York, Ac ademic Press, pp. 5 1- 92.

(4) Fillmore C. (1968), The case for case, in Bach and Harms (eds.), Universals in Linguistic theory,
Chicago, Holt, Rinehart and Winston.

(5) Simmons R. F. (1973), Semantic networks: their computation and use for understanding English
sentences, in Computer Models of Thought and Language, Schank and Colby (eds.), Freeman, San
Fran cisco.

(6) Schubert L. K., Goebel R.G., Cercone N.J. (1979), Structure and organization of a semantic net, in
Associative networks, Findler (ed.), New York, Academic Press, pp. 12 1- 175.

(7) Brachman R. J. (1977), Whats in a concept: Structural founda tions for semantic networks,
International Journal of Man-machine studies, 9, 2,pp. 127- 152.

(8) Brachman R. J. (1979), On the epistemological status of semantic networks, in Associative networks,
Findler (ed), New York, Ac ademic Press, pp. 3- 50.

(9) Shapiro S. C. (1971), A net structure for semantic informatior storage, deduction and retrieval,
Advance papers of IJCAI-7 1, pp. 5 12- 523.

(10) Schubert L. K. (1976), Extending the expressive power of se mantic networks, Artificial Intelligence,
7,2, pp. 163- 198.

(11) Fahlman S. E. (1979), NETL.: a system for representing and using real-world knowledge, Cambridge,
Mass. MIT Press.




awalaall ashgal)

o ety

Oles 2 A Y] delsall 4 Lo coanzil
Alishs 5yudy e lilaoV SO 5els LB 30ue
o o35 Post Mg d (50,1 Glaill Lgiag
Ll @le B Markov, CasS UL ciliay,l 55!
sale) delsa coatieivl Gas P S uag i
Jeo> 4 e (8,20l rewriting rul;s (*)Z\_.ol_"&_”
bl elal

(Joe-caBgazlonl) oo o li¥l saelally
¥l GOl Ballas  Lidga Liganl g LalS 431 e
o (po e V| LAl duaiy Lied Buelall (e
(Lo 513 3l damd) 680 e Wl g L 5uce La]]
Al d g ¥ 3L lIAS LaSls pa¥1 ud (ST
sl JS 57 3l S5 e Gaane

e sty G mali 3 050 Ladaley
sl oSe WM A LoVl Lelsall

delsall de gama (e oSl uelsall el -|
PR Y]

Gl e omibialis Gallad e (et IS ale] sacls (%)
Llly L
yanll>




welhuoUl SAJI

1 Sl Ll e ST o dnlg (o 5S09 Gilimd Bueld -2
i 0T Sy LS cplazia¥l Jlomay Alagiyo Ao g0 33> e 50
colay il Gaey Leadd

Bueld (g1 suad Gl AV Lyl gag i aelsally 35aml ol yuuie -3
sl Jeal) Tulg et )3 sy ((3alad

Lemimtlas adation 1agly  pendall (B9 yms oS )5 welsally Bila=lly
el 913000 3ila> (oMl g (LgdS 5T Lo | Joging Liakaie
e 35Laamlg (@ LLadh o Lesls paly )0 Ilia udy . dine 35l
3L Lok el | b Fiaall 45101 20 5l Lis (5Ll (inies
e USiia 9l Bauzme § g g lild

/ d

=)
v &

iyl el ) AT (e B Y1 e 5l s 3,85 S5

YT e o 31 7l By s LeSlsr i) AT ole ansd
Lie 52 Jguus i OIS s Liles MSE el 5all W e o o
S o LI o i Y1 Bl IS 5 ASee dn s BT ]
i3 Byl A3y el e ld dalind s (A LEY1 e ls3l maly e
Jec drla celyall Loss at gl s 031 iy B pall ik
YU S LS el izl




suslisUl sclgdll

S ealie ole Bee ;805 4 Limgie Land yuuilly aclsal
O e cyels Gl e dl sl Lle g pelibaoY!

s LS Bl 38Ty o] A LY e 5311 32 Lo 518 LalS g
ainily eresd (e IS alEBY] oo o eladll le galiydl 3,03
o 0o (S dipaaill 3 Al il E2 Lall () Y1 L A LY e 53
) YL (e (e e o Lolised oSes 31 Ll e s
Lo yeailly e lsall 32 Liin o audatll ol 3153 s s
Y ) Sl Al gy A yal) Lied Jyo B ope LS

tdaeadt JEU 1o ) pdaiits

toelgall ueld

ael®) Lad (550 (w03 e gan (g «Olgw o OLS 13 2 130 l®
(dazd 3usly

3l | Bocld

Olga Sl 11455

sgan oSl 1 2-4 a8

taelgally Flamll juall mine vy $lasdl 5ueld

Olsu Sl 1 1-daa

s gy (uSLd 12-45 5

Guslay el pdl Lgd] Juo g3 Bgus A o0ag) dad (uSLid:3-40 .G
s oS L (o paiall (SIS AL -0 ld

b | guitd | & e b
saeld IS o delsall e saciall me sl B 2l ol (e
Lgllall dogy sl pren Glo (g 40 all 59k (o Miews |y Jiad
ST 2 AT ao g3 ¥ il el e (0,5 Lads Ae D Joly - Lganudadd
<Gt T (e Lgaiad Lo g, (31503 31 0San Lgeud e LAl g g y3T 1S
JS 0T e cdaall (6551 o O Buelal (S ¥ 4 3 g
Goww el gall dceitly L’.Ja_v.bo Cayan Vg g,V il galls dlals S:mlé
155 o0 poay (g1 puall



welhuoUl SAJI

STl i (e e oy guioss Y A 51 il
Q_clb).uéigj_s&lam Las pad Lgd) Hla}ngTubLg,LagTJa_&.ﬁ
Bl alg 300 Ba el 3 Lgalaieinl (o3 Lol . Lal ol 2aS
s>l 2 Le-a-cuM-.‘-«a-uum-)e-\mdw 4—&@-4)-&‘-4 RS
29 el il (51 s Lin 0158y ¥ By . limdlinl] Jo e L]
s i€ G iyl a3l aaiis Al o

5 e LY e 5301 BB ol il Aumgis L paih o oSass
(3550 ol B 1) il 3w Ll | oLy L sl
Ol 093 sdaty o (S iy el Joiad Jged! (o ey Gl
¥y etelpal o of bl T Lalinls guali el ASugll S0 lets
31330 LelS cale gy - Apilandl S0 s cillalgin| 3L3Y flimy
LemSL LS Lol paally Lgiman (ol 81 parelipully aelsall sue
sty 355y KT

ol 3o 1l 8 L LS e 301 BB Ameia cand pulallg
o Lt Sl Bl sLs Y 5T bLSIL a3 20l st
By lay 05 Ll el Jaise I Jmdl

B LI 5 el ol b i ol Y] Comy 5201 raas ) el
03 Gl 53l Baels e sLsls Y (il SLaY (i sa (o,
danl yo canll (o muan Wie g il due L LBV sl gall sue du
Lo, S5 9T LgaBlis ante (e STl B Bute 13 Liais] LelS aclsall ol
LT A cileslall e alail il 136l 333350 (631 e La)
2Ll I coliatl] Jssf i e gl yall masas e bl Zygd
3333531 il zalydl LIV 0in Jadiiy (e gl il i)
A Y1 aclsal b clelanl s Sy

G o (golol Jumbnad | ol | it
Forward or backward chaining?

Lz 4.”3‘) ).u.a.UH;ul tda...‘..u

Ao S cuelgal) 0a s Ly

Jsbos Gl A, lall s (7

134



suslisUl sclgdll

e Yl Calodl 3as @5lasdl ells OIS 1) La s Tl eliludly
i eall IS T3] LT rolal Jbiiy Jans €3] J335 «(aall) s Lal
e 32dl) Buelall (o a1 Cladl 2 Blans oo LeS CBlua¥l I Yy
Jsah calaall ol Le U1 el gall dasd Jan o Syl @ (gouaid)
s L3V (6 pnin Wl dapially juad] 128 Jolasg . Al Jeabia Jony 45
e g @Y abe¥! kil UL e ol (e (ysleny (ol
O O @Y Al bty Hltl ol Llef g ccbled!
Sl CalaaYl

Glamy Leud ()3 e Aminly 53ae 3kl o2 (e 6T relai ol
ULl )5 o Jennl @Sy rale¥ Jealeatl] Sy - Baladl 3eLaSIL
el oy 40T B Al Sl Sl Lok bl 3ass 1
o14ais pady o ooy Y clgd] Jsuosll B il jo Sl BlaaYl (e
Sl caall o il Il 6T e g calua¥loig Aalall aelsall Sle
Caelsall oa 4 bt g2 (o il

delsalldegama o padll Hou Lo 1S oala¥l Jualetll oy
O 38T 0585 Laaie Lyylual dalsg s 3udad guw Al Baelall uaeyd
suelally. say Ledd ol yliaidl (aBlgn Caming ( Gudaill A & pa 30c 13
Al 390 B Guatll ALLS e nd 1B (L 593 B Leddal (S ¥ )
ST e ls® Gudatd Ao S el iy B ey Ly Gilasdl oY
Ll o WSNARK 5 POPS el yewie Jasis

fodng Ausyll mosly CBua Ladls pendall (56Sy Al Jualeatll oy
et 0T iy Leie g Caugll 1! 0393 O (Slay 30 w5311 Ay
podn «AIDOT didyan dgu B delsdll i) Aeddae @sdl Lle HalB
Al o i Ay ylall ol ety cdga BugS @il 10a pnsy
o A8Lin] A0ISa] pe Ly ylall 12 PEMYCIN Janys §389 yae il
o g ol (3825 3 p7may dadild ooy de 5311 (any S5 S s Balal dayly
ey .faLn;)U saslgdglas e ,SY LSl ol Y Sy (Aiiaa
@l auiad| J3 o oF Al sy s saall 250 PPROSPECTOR
i3 Al Lo Jum gy Ao



welhuoUl SAJI

Yﬁ?éﬁz_g

aoll yloadl gi (adid!) WY
“Closed” engine or guided dialog

csession ygl==d) 359 ?x:".,\,ng«;qul_l..d‘ 3s) yay Laaz J3Y gl asds
e Balani ¥ o b el @ lgle dabitl eldleall A1)
LAELL UV dand Lo o 108 9. sl Lganay e;dt dde L) LISy

e bio auseiad Gl 3yl Aelai¥l ares zlitin Judiadl 2y
0555 o caprlall Al g e 35051 Gy ] A Y1 el 531]
\;mgbsj.!aé. Jololela ¥y . Usgew PEERELY DISTIESA] g PP v
22355 xa aads 4l Hles ool Lle 3yaatl byl wgys oo ol>aY|
foosn Ao | rold Lade Juamy Il 393,01 G5ime 0550 OF ealipdl
Lo oig s Jubots aLiall ]zl Y Gl g, lall il
LelS I3l JlaStinals jenaall Zlacdly 5ol Coslaal o (S
0 B slgin s o O oo Y 3T ilaglas ) Zliey 67
Loy 5201 J1 el 5Lt B ] (LS im0 (S sl 138y g
Lo T «@S1Halhg cduad 3,81 gl culaglatl 2 iy e Sds bl
o=l La

strategies for connect resolution e ks | Jid <l boudwi | yotest !

o 3o 05 Lo pesdll Wsbes Il bl o 3ol i
Lealay oS 13) La 8y (0 Die dle Onalyg audatll AL1B e 5311
s a8 il ol Gl 15 3 Lo 6 Gl 1S 150 51 e
REA R WES Y

s e Silisoe ple Lpundi selsall o3 A S oy
4 Gudad g i3 gus sl ol (Ses Top Level eVl gl
il iy i L el | 3 AL SosLl (yag g3l
L LI5L5 L s aelsall cois

L:J'I_;Lﬂ.a}u ZHI—*I 136




suslisUl sclgdll

emmina pe D (S el ol Lgtlas] s LT Lgay wel g2l (ol )3 Liai
LedaiB 2agd Bye a9 «poiill galiydl Aub1B (e Caniny Y (Lizmgia
2 s Jead dgua g olical rali ! manal (9585 13 D gy - gy guall
e 45503 e as el gl ) 5L 251 Y Losie dusls ¥l
@Y S o Ll Lo sy ysald ZLLAH Tase S -y glall
coTsueld Gubsy ey jasd (T sueld

el sl e (531 iy s el pull a3 13] i) LRI 305 ¥
Yy 3unua dueld JSI mamiall Cod )il suey g1 9o ALl oda o2
2 Gaan ] A LI sl gall HLast IS 15] Y] Legd <1 ¥ s 0055
Ao AT Gaybe (e Sy (adtians Gy e 1250 Gt Lo Al e
83 (S glan Azl ¥l ol Jis Hliel oSy Lie ¥l o dpeal]
Yot dlee e (golain HLal Mo dulal le ) Hlall HLasl oY
T O HLae YT B i e e V1 ST ae Y1 el (e s i
39 ddaill sSs Lanie apiaddl Aslas o le 35080 ga < S1 yules
OIS Huay sLed¥ daied O com pueed! il J9 gyl
M e SIST e ST

2l el il jllad Ladls ndadiie o585 ol Linle s
O elaaddl S o /100 30858 calaglall S5 Y Lastie (aatiad|
Mie Liled 1ala . Uasdl cbladl Gle ] Jutieas ccsbBlad! 3l e
Wl A yn OF 3yl (Budais 3 12 (o ddy Jie calsdl cpe sy
i o0 Cldl mids (i (ULl e HLES ] Gguy Lgns o 3945
oagdill 1 Jlaia 3y Gle 55 6 a T able Jswoy plast Al
2 S oia B ek Cagay . asdl 18 (9 Le ) dlagagd 53
UL st (e aleadl Juadll) LITHO gl e Liyas
5,81 gall alaslall B ALalS 335 (95 o) padaiond ¥ Lotie (i slsuand|

ol aelsal A ts¥l elbae| caalsall (il 391 plall e
Lo oy ooll Lol g § Ly (o ,3ST Lgalaieiaal 5,5
Gl (5Ss Baeld JSI acdl] alaia¥l 1S5 mangi il Solilas Yl
loall Al 4l 2 dasd 1D



welhuoUl SAJI

sl g il Gaad . ol o Sueddl B S A ylall ol o W1 1
rasd Lo 5ol Lgddas e aiad Gl Cadlsll oY pusiad L 15al
ol oLl YLl e sy el @2 g dalann V1 camy S
Lesyg poseiads Lel® Sl ()2 Y1 aelsally . nas SSlas¥ 5 gl e
Lozl 0¥ 35l Aasae LY 9 Lgie patdl sl Y |l pueies ¥
Aoy ylall Jeaslly 33001 paum el CadSg . B anxios ¥ Mie
caegall e GBI g ill 1 AVl ilileally sl 53l Lggd das 5 Sl

el (e el Muie S Sl

F5 5 gl 1 i g bt ol & 91 Gt S0
Does or does not allow quantified variables?
dal il (e Jgeamd | Clasdl 3lail dalenV 5451l gﬁjﬁ NrYesy
OSan wlate 4l Hals ISy ABLEY A sl gle cUAd 25 sead ] o paiel
iy 1 3, S YS! LB LalS Lleadtl ol 0580 ol oSy
2 Il sa laay dlgolgn g 53 yaia entity 5508 ) Lggd yIail
ge-uyay g_AE.S).&Ji‘ D oiSIN (585 G gl 5yl LWl e 58
138 ans - (sl san ol 2) y T udall paise &l sl o B) e
3T Jlieg  Aalizes Bleel Lo Gblic due ] deguadl youll Ul o
OlS LIS (:4..&.”3 RI Ohm =V (‘a jT) Ol (@ ya L=ali of o yails
oty Ul 5l Aan® Coammy (1 5380 (] (o peiie Aad
O 39l 3,8 Lileadll Ol g Jaamdl Gleast) Léad o Ad1d1 45,151

ot Ll ol
Jgamdl Glos Lleaall Gl
Lessem Aslas s s Zaslas Ridlaglas V cilS 13) 01-30el®
daglas jud Ty

L:J'I_;Lﬂ.a}u ZHI—*I 138



suslisUl sclgdll

g9 o9 daglas I=VR ol (53]
obiaslas Zaglas LiaglaaV cilS 13 :25.eld
plasials G sl 003 daglas ;12 Ry
g9 029 R =V el (53]
aYaladl daglen I OIS 1] :3-50eld

V =RI Lasles ;& V g AaslasRy
P=VL.etc V =RI (e 3]

SS90 youi iy 9lig @ ol uld (gubs O yaiad |
3alad S35y ana Y diaday SLad Y1 IV i 58 e 5l sy
Lt 057 @3 cbe ol pi8) s ) llas DU e Ae gazma Lisd L
9l ool i o Laas wl3s ) Lel elid (6548 ST eullasdla
b Lo LY delsall olelus mewdy  llo pe 41 LW o)lgls]
9f) B &Sl B an g o (Sian Sl A8 (e i gl (21 5 S0
L cociod aal s glasin¥1 J331 10 Sle ey Ledale g . (Ao gyl
OY GIISy nae Slan] e (e Lgd W aS (Jleio b a8 alaseil
B el 5y dale Jias oS5 Lie gnga Bale (9S0 Y Ol
Lilias| ciloglas y3l 53 ane @2 55500 Slas ¥ MES Slasy 13 Mg dllxa

e ol

(92 i) e 0
saae alilges ol Ul selsall aelsd o) AL JEL ansion
Al el gy iias pailasd Ll clilgadl (e Lalio]
Liasiy . (e oy Lgale Gl Sall il g o 0l sumd| e oyl
SLAISe] s ST (ALalS a5 Amdll Roaiiaal| e 5all Baald (485 o
Leadly Gl alipd) OB Bl i (B9 sl judl 028 Jio (B e
3 Lela 585 231511 b o e e 31 5Ll cLs s 1]
Fiw O OSeay g d! Jadl Hlae¥l o DB 6k ollia 585 of com

S0 B! o leseioal Ay



welhuoUl SAJI

Lo Lo yow LgiY cilagais el Bl auiieiass 1 339l g 3ga3l ol | ALiaYl
Ll Aaiye 5,08 aelgd g o M) llas

B5Lamdl g yeuall (8 yad Aiady g g caelgall (pa saeld JUEL soseay
3alx YleaT gl 0 Ol gusmdl @by alazial 4 (U1 (6 Lal maniiy . 2 oY
NE T ANV JTSe|

ok | guitd 1 & ek b

R0 568 o gy 131113

Pl 568 Gy I OIS 13]:2-3

LLIL (s 948 55 9T 2 a0 OIS 13]:3-3

Gk 560 AL Gy Vg ey ¥y 15l OIS 1] :4-3

@3 58l Juig LIk Gl OIS 13]:5-5

9> 563 ($ug s A OIS 13] .63

eadl]

Blalins) 43l Lgd calanall (55 Ll el 530 pan (e o yas -
(LS

Aol 5)SSoueld 4T Jalad duald o Ji8T Gle (1) cddail 15) -2
Aol @) L e Ay yae

13 ke 63y J3T Lo B Ll Alaal g3 coslial] Jaall o -3
by aeldll oia Jie dsd

S 4

LIV FEas

(lax L& oy )lio) 1 @lax

(Goplos g 1)) aSaa CBfaal

gl (San il yeal dacsl o piall Bllaall amsl ¥l o
dlelyo pa) Lgaudad sueld Hlideg Ol yaiuly welgall sucld (o paiiw 460
Ty (i A Juo gl G A e 3aelall ¢l 55 YT o i
csllatl Jeall

s sae e dglaall gsladiy

140




suslisUl sclgdll

A g Capad ooy (Gudaill ALlal uus ol o 130130151 S5
s FElamll el

(85 o L& (s ) lio)- il

0SS LY et Thaeld (Gudaill A8 6 93 o | aelgd 24,53
el B 531 6301l LY 3-buelB s ¢ b (e Ay pae Biao
e glauJ

(0 LWL Glomy (65 o Jud s ) las)-Gila

391 olnelat) tac . 3udaill ALLB 6 9593 ¢ lacled:3-,,SS
s lansg (Brabaill Saueld iy

(@2 LI Gl (S o L (o - )lio)-35La

el aBgng Sl Ladas )3l Sl 6-bueld Jai 41,5
tohy LeS Al 05859

@ i GG Qe (65 o LB sy lais) = Gilas

Calo gVl Lagadle Gulad cnalizea cnil g Luad o 192 dasdliy
mealsll (yag LIS Lialate 1used 5255 Y selsall saald oY eliyy LIsY!
bl sem g Jatmll crad GlIs Sl 39)e g fun Bl gl Caung o
Alia 0580 O cemmy cllady LIl Gty s ALES (e (6531
Aol A ill e Wyheall o Lis 63ueldy . Lgude Cayaill alsd
Lodie B 5 Bale Alin] 54 03 (el Y dalimd Le JS
:E,B‘;YLS 3aclall

Cigo 32 s B Gmg s S oIS 13] 630l

BV Ola el pdl Juais Bael @ il 12 Ly 13
el ol Jd 580 ALy 285 (1 6-30e 1B T o ()5S > o1
(155 LabliySs Gl Gledl) Liled dmimin coad 3-bucldy s 54
5 O ez

olow ool San 45T 9o JELI 128 (e dalaid O ey g Gyl
editors zea il el o alasicaly o Ailall & yall (joghadg) Jooat zmals yul!
ol ¢y m ) B Lo (93 e pall lalall Sl e B 53951l
g el ! Bleal o iizee



welhuoUl SAJI

AS ol | ek it B (g it BT i 01 |
Use of plausibility measures in uncertain reasoning

UL oY ol dadl gl Bl JBlas Adsliia¥) 5 ,dall cocals ¥
i Aga g (uSad Ul ila LVl GlINS g 3uS5e sl (0585 Le Bole
oia 23Y 3yl sue ciygls Byl Lo ye (555G Le LILE sl
ol bineYh dla e eplie dals HLae ¥l S5 uncertainties ¥ sgl
3455 LT o 2alindl 3,0l o0 (ssladiiy (¥ sgand | 21g) Hiumtical
caalind o) i bl Leadans Gl il @la s 2 ale (S
Azl Z50 Jes Aapen oladsl Lgin Lod

Cre 31T 59 PEMYCIN ol o Fotieicad| L plall Lis Caunioag
ot Sl MYCIN pabiyn 2 auseiionl g yusd) 2edad¥) el o sLis el gl
LAl G ydadl oo Buneandl &5 Lall cslaul yud) cpn 5iSH1 Hlia o aall
<L3g SBlS 53 s yag sedward Shortliffe, Padsygeds 351950 calualy Lgia

®)

Henry Prade “*" 0 5o (6 o8 9 Bruce Buchaman and Dick Duda (8)|.s 9.

Ol JSI Adlaine 5 Jlainl A s duasd Gle s ylall sia s
U)o ey Aol 22U i) | oy Ayl 02 gl g il (o
el Sy (STl 218 bl o Siadg) -5 (STl d3sls
o 01352 el a3 T3] @21 a1 0,2 Bad iy . L) US| aoie
(bldl die ey 13 @l a1 0,2 Mg sl Lajlael Jsball
£ AN IS T ol o Bind Bllatin| e panig - 23IS LaLiie | e
Legd Lgudlaal §sSm Gl i 3ueld Buie oIS 1l s e s § (1)
OSes M2 M 0,3 § (1) 7 Jlei ¥l Aoy IS Likelihood value diuas
0.3 (o 1ST3aelall oia o o Jlais | Ay (5S35 O

1y saeld Lot o (o yiadt 0SS e eulanall

s<=======z 50 5 1 IS 13

0.7=(x) 0.6 =(2)z0,4-(7) 7 :0,8-()) z LBloas 4y
(alaill Juo Il Aagl il 7 o 1) B il Zandie Adloias A 53 ()5S
:L.,SSNS

() ) o= (aia)

L:Jbuu:.d}u Zyl_ﬁl 142




suslisUl sclgdll

ot plasialy il 48l aas dagd (4585 iy

0,32=0,4x0,8=(3) ¢

Lol Adlaias dayd 4l Ol O (o uad - cilaglall slge @i
EMYCIN Cecuzmy § (2) 7 4idlauas cdazd y8Tcilaglas o yal g3 @3 (17
t Y] e 323U A3 all

cadb @z 9 (D z o8 1312 (1) @) g+ (1) 77 ¥yl

Ll @) g s Dz olS 131 @) - () g+ @ g+ (1) g sl

il L) ) > oS 1 TR
el gl @ s Dot oLt
ctlz
12 o e 1), oY1
(2zlg W,

duds cilaglas yBlgl adl ol w3l aB A4SV Ldlawalla 128a,

Alslad 1alocial Alsleay LagisS (L) g (Yol) olac il suam ¥y
Lesl 5o (LIB) 3aclall 5yues - Al @il rlocald 28,01 ¥ LY
g plall ol B sliall (e IS By Btleadly B sl @l o 32l 3
Aolall e gandl cdle a3y.(2) o+ (1) ¢ = 7 daeadd] pand] al i
(E 7 OF slaie M lead dwss 5,801 gud IS 13 447 EMYCIN geali yo
Gurla 0,99 - = (B) 7 0555 adluall dad ol iy Lgiag) (9, 0=)
Lihae2 00,9 - = (B) 7 o sLaie DU aslg g (@ o poyi ) e 12
2151 B AT B s o bl ol 5T s 0,09 daeadl o
Lolal Lalize s 3ot gond| Alslall oty o) 9 Gleadl aran

0,90 = (0,90 -1)/(0,90 -099) =

1 aga o Adladly d sl @l G 3 all SSTy 12Say

sl L das Sl o cemy

Sl b Slass Sl &dlauall of olaciad) o J2 dagd of-f
blian] @l pee Il 5 a3y Ikl yus Laalary Tusie 2ad o
Lol a9 pea Il 01509 3505 (e 8,08 eV (B el LgiSdg il o0gd
cSlan] Gl

v Ads Lt | Aaladl i




welhuoUl SAJI

Aslyy el e Lg g ASIN AU

V- 51,3 3Ly A Lol gl g die-ran Holdd BT GIlia (S0 13y
S (a6 cosauay @ @) a0 il of s Lala ¢y gainy
Joloms ol alaill Sl cya g oill ety 5T 81 2R5LE0 e oLy
lall (e JSU ol o 155 slac] 3010 dalis] pe  Lin 45lSLns
gy lall

253 e Lajliel b 26D AL ois Andlal g,a ] 30,k wlliag
I Fuzzy set (duaslall de gaxnlln 5,50 42y 3 all ol audeind g cnlild
LS s B slatl de sandls qeu¥l Juy LSy . VZadeh o35 Lo s 1o
Lo OLST Lgud postd) 0580 Adlg dominlg ngan Led ad 1 e gand)
sleail] e gz o (ot S Bguinall aoie I) Sgunall Al (ya
sty (5219 Ll Buals 573 pball il Lecatl e yamma 5 cidsendl
Function 2 4l5s o Liasle degame A srd 5T 358 Lygune Ao )
Lgacaidg (sl HLS (0 Ao ama 52 g Lo 3501 1310 diygune (Gue (ulidd
Labooll oo b g dygunc B s ulid S oz &l jae Jiad oy
15 O (Sagd s s |

o dggiac Ay H5SS L pasll QIS 1Y yho = (1) p b

i =(2) & b

i =(3) & b

Liygac Aoy O5SS Olgis gyl 34l yae GIS 1310, 1= (4) I L
Bydue (pa axly

0,3=(20) & s

0,7 =(50) & L

1=(100) & s

58S el el 1€ 5T QL] 3,83 Gl clagls G6Hlall das My LS
Y 5Lae ¥l B Bleadl 351 (95 Led sllaey (@lSall Buaid le lax
B Ll Gy 5 ST Ll annlSYLa (aSod el O i

25 Dall 3 el s 5 5 Anelil] A pamd] ppgde Guba 13
Jedy o Galall L glgu

144



suslisUl sclgdll

Jadey LaS 35Lanl A i (e ST kel il s a3 J¥ s
Il alatl a3l (e Lo Haeal Aine Fod 4y a1 gl Linad
Lo el 128 piay g Layud (ye Laaall oda el el Lol
Slis audl dadint (alon sos cllin ()5S Leked . call Jlos 2
o corrrlall all 138 2ola Lo (il audl daiis ded Ll (S

Aigas gy B inalay Ju35 ol




@'\

(1) Post E. (1943), Formal reductions of the general combinatorial decision problemAmerican Journal
of Mathematics, 65, pp. 197- 268.

(2) Chomsky N. (1957), Syntactic structures, La Haye, Mouton.

(3) Forgy C., McDermott J. (1977) OPS a domain-independent pro duction system language, IICAI 77,
pp- 933- 939.

(4) Lauriere J. L. (1982), Representation des connaissances, RAIRO/ TSI Vol. 1, No. 2, pp. 109- 133.
(5) Van Melle W. (1980), A domain-independent system that aids is constructing knowledge-based
conclusion program, Stanford Heuristic Programming Project memo, HPP-80-22.

(6) DudaR., Gasching J., Hart P. (1979), Model design in the Pros pector consultant system for mineral
exploration, in Expert Systems in the microelectronic age, Michie (ed.), Edinburgh, University of Edin
burgh Press.

(7) Shortliffe E. H., Buchanan B.G. (1975), A model of inexact rea soning in medicine, Mathematical
Biosciences 23, pp. 351.379.

(8) Buchanan B.G., Duda R.O. (1982), Principles of rule-based sys tems, Stanford University technical
report, HPP-82- 14.

(9) Prade H. (1983), A synthetic view of approximate reasoning tech niques, IJCAI-83, pp. 130- 136.
(10) Zadeh L.A. (1978), Fuzzy sets as a basis for a theory for possibility, Fuzzy sets and systems, New
York, North Holland.

(11) Sanchez E., Soula G. (1983), Possibilistic analysis of fuzzy mod elling in medicine, in Modelling

and data analysis in biotechnology and medical engineering, Vansteenkiste and Young (eds.), Ames

terdam, North-Holland Publishing Company.

146




SaiSadtl) il

el o oyl Cauatie L S L
ligas Olaam-le (o yailly luasll alall aggall
IS plastly (i pas sl (Jl> T le
Caald 13 cols Buas Linyye doglas fyeale
0552 13ke (e 3,80 i (S5 @9 cdan (e Lol
Ladic g eeds 3 yome 0Ly ddual Ol pidd 22
¥ il g Ol saan 4] J323 O wliSay elie 33
Loatic gl sLam AT Llian (1S 3] 3 o et
W plas 4] S35 o godatiend 38T wlie o yi0,
L Jals T Jig 0 OIS 130 Le Jo5 of o ¥ i
Jazd b 2L s Loy Luyyd pepany Lootic
O J585 O pabatiead Gl hasy- S0 4] J5&5 O
Ol 4l T T Llas (udy diun plias
Umberto Eco (')553\33,#7 c(dauly 48,03

S deip

o Al S I LS alaeiad o
Lesady Gl SISV (e spaall (e Sl Sl
LS 28 Cras B Bibin s By calalad]
tob Lo Lgie ,S00 Bugie dalides slocls




welhuoUl SAJI

3,811 e il S PBart Lett o)Ly aait] @Il

Ll s Aae e D Sie tomy B @0y LS wl by -
SOUNITS 5 DFRL (Jis 2ome ps culad due b @& ol ylly Luadal]

O OB Legiog b Cppsally cli s 958 (lasy;Liseadly -
(ool Jamdll a3 aiiatl CaBlgll Lo &lasd)

99 Ao )l 431 B Units «las g1l i Prototypes «GZ;LQ_M» -
alall Gt o (Rosch (g Jee paeical @0l 7sl o singg

®SMALLTALK (Jis czme yudl i (s 588 3 Objects «LiLSI -
.12MERING (VFORMES (YORBIT 5 PFLAVORS 5 *YLOOPS

Aoy ale 7 LgdgT el Bua coject (LS pellains audeiial o gy
6l oy 5oy bl mllaall 0¥ Lolsy os 3 31 ¥Yall lais 2518
S rindl e (e S 5 1098 ya¥) cypim Ll et Lo 1,58
YT Suin d 3| Letie dJ OIS

Gaalnl | i il | 21 9
las o Lgalasin! aSlall duad) clellaall fo laae Vol andic
oolsdl clacl Loy cattributes 3 el lawall (e sue af LS JS. Sl
Jrolanfly 3 baB aniy 58,0 Lt Mia 3,501 HLSI suss ‘:,'L”
OSang - Aiglly ol giadly puindl g « poadly e Sl Gl Apinse &)
O9Sctew 03 3alaid | FACETS ciloeda il yo die 33me daw (ST 05650 of
g e LaasT 0580 OF St Lewld Lgunay
) sl maN B 680 of Sas Lgnayg el Laall Ladsls
OLSU M (1Said (8 3all Laiall Aad sl ade e 23 O oS
0950 ud Lf"‘-” (sl Aoyt fio 33an law U 060 O 3 yLecun
b&aju&ﬁi‘ uﬂjlc.u‘gﬁ)km I20370&3‘~'Cﬁ‘;‘3@‘j&‘ ;qu"
1082y Asganll (o ol of ;ST 5l du a0 gl eleadl U3 B
(LS (o Bagae ST STy oyl gumd! (oo Bpngae (BT HSLaI1 (y5S5

Ll LS e
ol Ll Zyl_ﬂbl

148



salSagll UL

Lele olsn 352y @l LAY (ae 3)Lall ol elaiy Ll
Aol o gild A ol Liieal culaMa Y ok ()5S5 a3 g (3S yidn
(e el LAY sa ()5S a3y o5l LgisS @y ubad ¥ b
Sldall e yuaidl G ghgaill B 5o o Sl 233001 Juslanl
B sl sl Lijlie say 5V gl s sl By . Aslall
e dams e Lgke il 1 1335La8Y) e gami « ulall el
Sl da il (e s e Lt 058w (STg g pall 15351391 2hsad
Lol o, gy Bl

181 @il ooty A0S gl UL Jiatl! 3 ylo el peandiy
Lads Bl 0] Aad® Jloiieal (Sasg Baiome cilaslas yal53 Y Lesic
O goidl 1 O el Vg Aaa Y Al o B 5 yun Y1 cyalgn 15) daias
Ll 3 dueal a0, e 12 Gl aale Cayay @l J¥ a0
ot 3531 Ay hatey e jantll (Siar Wy ALud¥l ial
B Ayl e yoaatl] 35BS LI Limin gl B (peenlitl] Jucndly L)
) 81y IS ST A2 V) el pll LiniBlia b Ailes 3500
UL alaeily Sl A ko (Sals ol yo JS& 2 el ans e
LYl leslall sllae by (@ il -2lally L51a Y1) oSy seall e (e
DRRL ma ydl 33T Sy - LU Bigns ool s (g o B g pial
«domestic «Ad |ty cule |y V| ey Lo Iligh . cnl e o5 (pa cle| |
La® alm] e Loy Ane lilac +10Y Jads 0 cma Lo 303
sl s LTI 0sSs Leatie wls e Yl anicag . ol sl pans
LS Jeald dazs Sl Pcais Lol culsl i M1 0ling cns Legd sl
(e las ¥ 1SN By 3,Sall os Cecd g Ains dog i Calin
psadl Aebadl g 51 108t g0g - sy (40 S Bag 90 (40
o Luall o 3801 I Leyy o Al ISl o LiaT 251081
OV e il

O Lo Gaas ) il s O @@l (e 4] (9 488 QLS (6509
Eiamd YU KRLy 3 ¢ gyagag9 3y ping lasd  Aalims a5 cilgay
ez il 3515 Ll olie !l S



welhuoUl SAJI

gy dgmg oo plara¥l cunid LA Lo Ll opsiall Gl a¥ Lle
NI

s Ly Lo e 1S 131 Lo oy Fale iy lo i Gy
oadlaell 585 Lo Lifle g dule oyl Coomy (21 caB5ll (10 3018
o 3 53 I ileaidl SLei Sy sslall el Aol
St e oo W aS] Joatl LiSang . a3l ollg zagaidl o »ST culadlusd
ool rel 585 Losiad 1 ¥guda fos claa ¥l oia ol Lasic (284
LALE 28 e lay ST (351 VL dlio) pe Ao Mie iyl
e Ay dolo) Jlaisl o il Joaie comid wdoose cough

Aol ) jand

ool as ¥l ol gl Sldaiine MSE Caual O oy LT (a2
Ui o @uBS L8, s OF (Sang - sl S0 pgag mpally
A5 Tyl ALl | ol Lol L Bl Badhg el sV o liell
JSEIb ol camg (4580 108 e s (3,51 o1 pauol o el (1585
:gjt'd\

Jubatall Cay a5)

(Lo ©2) dayall) Jskall)

(Lo ©2)) dayall) (21l

(((Le Abazd) dayall) 35,11)

(33T raol yenT) YLz V) dagall) o5lll)

Ayl Sledaidl Gaad OV (o ey

Of (S GLSU 33uall Golsal (i) dad oda susdy . daydll -
.array A2gdina gi (Ao gazma gl (AalS 9T (@B (5SS

$LS) Jls

((aoD)aegall) oysll)

Aol 03] 348 (6HLSH 35 el culiunll snl 3 (sl 0T 128 ias
O Grao Ty a9 Aaid Lgd 3l Lo lSl o2 g cattribute> 3 3 ian
| dpaolsdl 2ad o ol



salSagll UL

oLl o | B Y Al sazmag il Y ol -2
093 ST A b Ll oSy - 3 T ilaslas Glid e 35l

Al Fell e Glly 55 o
oS) 1l
(&7 aayall) ¢ 5il)
(4 oyl ) S Y1 sue)
usdl e yS)
(e pS Aagall) g5al)

(3 ¥ sae)

Gl g 4y Bl e yST (a1 sae Lns i 3agd (063 Aladl o
e sl S ] resyo 3T LU Hnl 9] Rall S
oS o i) Ao By Aol il ] i
3y 9 Ay a0 Comral Silly Buxdl

Y gamtl pa dails & 2 d54all o2s (15839 . constraints 3g.all -3
colS 5l Hlue ¥l s ge iloeda il Slaall Aauall 39081 ola p sl
e M8 ST @ 13] LT 594811 pa Aot LT 18 iae (IS (8B80Lo
Al 256 o L

JURDERIE

(o (ra J8T) 25.3)

(((150 ¢y J2)

OIS 15] Olgum 9T Glewd¥ poall Aayd (0 s ali ! T 1 ans
150 (ya ST o7 yais e JBT soad

S35 Lesie cagual) (yo ol Al o089 . possibilities 4Sell @uall -4
Lo dainl ALl @uall

i) £ Jlie

(330 5S0) Al )

DS Les onill ontiaudy i Adial ASal] @l sas Ligs
couidl daal neuter MWie woldl da @ clac Y Aglxa &_;TQ,J\JJL_@ wHslly



welhuoUl SAJI

OLS 1318 (351l (e paill (531 4Gk ag . intervals Juolall -5
L9 S9ad Aad laniw (Ld) sl

eadl) 1 Jlis

(((150 yai0) Juols2)

Pl (Cond A3l 4 58a)ddds g < Las e aelay . procedure <f )] -6
Sl (3l Bl (e g ill 1ot e 3layg scnlndacall 2ed
(VKR o sl

il ased! Jhe ilemdac wy b Jie OLS Gl M plaiils
Lagls s Uaal g Uggews § e agy Olews (g - 9] abily il
paiady onY] g 325 1905 iy Joi of Aida Suse o€ 2505
ol pudid U a gl Sty oo p gl agn o S5 31 Gilasd)
1S g (e Biall (S5 T oy LI il s

&=0b)

(B11) Juols?) as)

((121) Juol52) yg)

(((990) Jeolsd) 4ice)

g e l-as)

(a1 B aBY) 35.3)

£ seadllas L) clyal)

(psd)

(edadl)

()

BVRA|P L‘Q}:L” dad 25U sue Lo 4ads oS ( J1h Lid o a1 3151 Janig
piw obas Aalhy ) @udll oda iy (ST g OLST! (e Al
.@_.‘...f‘jl

Laall Aad eyt LelS 285 o com daubs ¢ 303 demon dwl y> -7
daen Of S &_g;\.ﬂ Qapdl-3,Lah OLE Lot HIST dla .3 0Ll 35l
O i LelS apill Al o Aagds g 1S (S« uiad V1 T yaan V1 (51
oia Jio LIS (Sas . 3,LEY!



aalS gl LLSUI

5 Lal)

0s)

((uanT o) 2548)

(Y1) ad) Al y>)

T LeS agidl Aaus g LIS Sy
(05) 4 oy pe3)

(sl Hla) st

((Jsadn Slgndlh jax)

(A Sleadh juai)

-hierarchies (g gl | Jombuiad !

object programming languages <y LILSU de sy Il culad (ol g p.AT e
Liglh Il olawmll aalgd ‘d 13) Lge g0 I e;}“ SULLSI e SEEYL
Qb@‘wﬂ@mﬂmmw‘wyuw\gwuh
S as gl Jle

Pl HlS-cay y5)

(Ols>)

((«):Jaf» QLma)

LS OLS-cay )

(i)

((«J.&.@T» Oelih)

(S92 OLS-Cay yad)

(&9

(Blb)

((«J:Ja:ﬁ Y QLM)

eals o Baeliwas L?Jtdl Dlaadl el San
() o439 G‘L')"'” ‘a.xz"u.ul

L « » a3 u_.w.n,.da.'.b



welhuoUl SAJI

Galaill )yl
«Aalady S Fun L,.\L).&Lm BEPY (Al ulaws) p

R

Coiwn e Yy (S Coiwn Ao uxgi Y («‘:;‘99.» alaw) a
Il 6 gtan e s g Sy «‘:.;)Lls»ﬁJa:o e

Oe ﬁ‘j‘)ﬁ QS_U L9 & rua ulc. EEpY Y («&53:3» u}m) e
«@L}S»J@ai -

LAl dalatl calanll ) 32195 Y @aladh wlaw o dasy

Handling objects «ul bl i} J § b

ol s 0o ele a5 L LS eyl ASAL 1 (i pol
L (e 35S Lo Bale (ol culBSball Calimas Alal il LLSH e
e Gt @ QLS iausd o gllally 4 e g Sl ulBMe
5501 (1S 3L - Luenitlly GolLal (y (S 5o STy 3laall cilin 1l
OIS gl 211 Gl Ul anY el sl e dondl 43
Lo (ra Jundl gl andl 458 Alale Al denss Jun2Y (e
o il cya ST 13 lass 531 Buentll 0 aiagl adl 30

SZolovits)'? iialg 1) BN ¥ su] (LS 0580 Lo dale g
Al ol oM A o Mad yga go GLSI 05S0 Lenie-ala i Al
A o P Cmedl Sr=2 glﬂ

el L3s o LSl gy (5S Lootie-Aladl aus Al
LA 038 5 Sad dains) LIS 3531l ud (U ol g lae

s ]G3k inl Bl S ah) o3 (5Ss Loie-ila il Al
i b o 5f ZeSLE clinl Y1 Aesls s (LS

) ISl il ysY) HLaa ] Bdee olaT Lo Baleg

AoVl Bl JLss) -

Aalail] selsall aluinl Latid | alislyml alyl] pss -
bl

Lol ,58Y1 0348 iy -

154




salSagll UL

23 Les el Sl SULSS lbegda slaosls el | ¥l Las ] -
Wade g i Jud (e B39l Glamd] (e Bugan @Blas plisil ) a5
OF dang 13] (@) skaddl ] a5adl A5ISa| g Bpus il bl CBliss
gl ALl i 5 Sy - 521 Joiesy OF ey ALl (! 20Y|
e aeia Gl el il OLs s o OLS egdll slas| Aulac £l
caelgall dueld

Ao L ey gadanll LB (ol 5al (e JST 359 00 1] -0
228 (s il 43850 Al T RGSLEN o il 1Y e
REABRRY

cazsd 1] alylosd sae slae] of (Juad¥ HLaY 21,5 < -
CAsllal) dog il wgid

uraid ) g 1 i | 0 et bl § e i i g gl J kit A
Reasoning from incomplete information, and by default

ol eepm AV alileadl @lhaa alall Hled¥l adatiy
oSall Ble] ) Lgads (525 Y Ul ALalSI) claslall

dall Jlewsdl daeds puie L pSas 3lSloma d01S] o cumdl (o 139
grall gLal o duadlill cilaglall s B Lgldal 5l all Bl 5, i
2 cdiamil (Reiter 3 dan Y LeS (Lia ey .5 ymall e LI
el @ 1B Gl (ol Ay jio el el ¥ ISA) ol o pe
e 03 elaglall ueld (o dias daglas Zliiul

e Jalaall Aleng bl g 3o o) Aaall alustialy JY Yy
Ll @laser JS& 250 Auleadl 5Lt 2 3501 laasd LYl
Dol @ laaey Lilgd Jia clldy (|28 2w Ly A olazer of (128
e Gapladls daladl fue Lo yudadl adatiedd guball aiesy iaas pudal

s 35 bl B Ll cye Loglen grali sl (090 0 359 pad 1l
T3 el OF A9¥1 Ayl (e Syl Blata e e graliyg 5
e eIl e Yl e (dalhia dund g:;;}? e LYl e
Lt Ul aa bt da @l



welhuoUl SAJI

() pboy <=== 0 () Garlor 28 (L) Aalad 28 () Sl (e 7)

Ol mdall adaiad Bale Houdall O i Ol Tas L e ¥ Sy
olaa¥ i e ad o Y ey s |5l O el ! e ST
LA Al

Gl Gl g cAalady (ud v

O e ol palls ool | ol glall sl o8 Maminn ()5S0 g1
ol ¢a (o

Cre a5 I3 Bl late s Ul el pdl Jadd Le Baleg
O Lde Jotiew o (S ¥ () & 2 LS 1)y (LLS (o oIS 13 55
e 35Sl 02 vty (AB3Llis (L) & o yial 03] ccbiladl 3acl
(7 3355 333 0 5 a1l ol citasis 4By oY) Ayl Glate palis
Joalatl dle culsy "MICRO-PLANNER 29 NOT, (Jala 1l dlauuls
oda Jis g Goudatld AL Aoma o 331 055 (T Sy ¥y . THENOT
z5os il Glastl e Bla sue Aol @izt Lgrgun oY Buelall
bl )

1506




@'\

(1) Eco, U. (1982), Le Nom de la rose, Paris, Grasset.

(2) Bartlett, F. (1932), Remembering, a study in experimental and so cial psychology, London, Cambridge
University Press.

(3) Minsky, M. (1975), A framework for representing knowledge, in P. Winston (ed), The psychology
of computer vision, New York, McGraw-Hill.

(4) Roberts, B. Goldstein 1. (1977). The FRL manual, MIT AT La boratory memo 409, September
1977. (FRL = Frame Representation language.)

(5) Stefik, M. (1979), An examination of a frame-structured repre sentation system,IJCAI-79, Tokyo

(6) Schank, R., Abelson, R. (1977), Scripts, plans, goals and under standing, Lawrence Eribaum Ass.,
Hilisdale, NJ.

(7) Bobrow, D., Winograd, T. (1977), KRL, another perspective, Cognitive Science 3, pp. 29- 42.
(KRL = Knowledge Representation Language).

(8) Kay A. Goldberg A. (1977), Personal dynamic media, Computer 10, pp.31- 41.

(9) Moon, D.A., Weinreb, D. (1980), FLAVORS: message-passing in the LISP machine,MIT, Al memo
602.

(10) Steels, L. (1982), An applicative view of object oriented pro gramming. European Conference on
Integrated Interactive Computing Sv.ctems Stress It!ilv

(11) Cointe, P. Rodet X. (1983), Formes: a new object-language for managing a hierarchy of events:,
IFIP-83, Paris.

(12) Ferber J. (1984), MERING: un langage dacteur pour la repre sentation des connaissances et la
comprehension du langage naturel, 4 Congres de Reconnaissances des formes et intelligence artificielle,
Paris, pp. 179- 189.

(13) McDermott, D., Doyle, J. (1980), Non-monotonic logic I, Artificial intelligence, Vol. 13, 1 & 2,
PP. 4 1-72.

(14) Selfridge, 0. (1959), Pandemonium a paradigm for learning, Symposium on mechanization of
thought process, National physical Laboratory, Teddington, England.

(15) Szolovits, P., Pauker, S.G. (1978), Categorical and probabilistic reasoning in medical
diagnosis,Artificial Intelligence, 11, pp. 115- 144

(16) Reiter, R. (1978), On reasoning by default, Theoretical issues in Natural Language Processin-2,
University of Illinois.

(17) Roussel, P. (1975), PROLOG, manuel de reference et dutilisation, Groupe dintelligence artificielle,

*

4



welhuoUl SAJI

(18) Hewitt, C., (1972), Description and theoretical analysis (using schemata) of PLANNER: A Language
for proving theorems and ma nipulating models in a robot, Al memo 271, MIT.

(19) Rosch, E. (1975), Cognitive representation of semantic cat regories, Jounal of experimental
psychology, 1975, 104, pp. 192- 233.

(20) Bobrow, E., Stefik, M. (1983), the LOOPS manual, Xerox PARC. Palo Alto.




Yoy yall wal galn
i)

sl plad | witd ! i
et gl LS L Gl e S iy
OSTg cuaall (e 63 LT e oyl 5 ol pla ]
W13l e 5yl ane (uSal Lo LILE 3,001 o3ua
el Byde oy Jolomnil] 23U dpanl
A LV il o5 g (o dng JSI Ak
2101 B e pla il Caal gl B Lo ]
2 Adle 3L 3 e pull 0155 LA
Ll puseieas Sall ol yoe &1 By b el
2 LSl i pda ] plad ol ol el
posminn Ol ¥ (T LS (2-14 S, 1a31) Apall
LSl alelasdl Guds mplalall Jie dgal B
e Gl (RN gl B Lganseiin
bz Sl ¥ sl adsion 7 LS dyas 38T
Loaa: Lo dnl g 3l (31511 b Lgaaintiowy 3
Jally alaladd o leill (650 O B meday 3l

. da guass]
Aol (o il cead el o sl OIS W3y

14



welhuoUl SAJI

sle 2 (VClaude Shannon (53l 3518 s LT JLal fina IS8 Y1 1o
CJ."LZ’-‘ VPR PENE-JVS ._\.B«ULLUA.AAY‘ 1S (“"'“‘ O ;d Leic 1949
oill (o Ao gazmag sl e La e gically ¥ Jiadd Lalbas 5l
3 = plaaxdl 3 Juall 5 = Aplhall 9 = 5034l1) Aabisll &5 e &l adad)
DL el plingl (e g T @ad B Lealosinsy (1= (g Sual!
(Sl b el wlSyz=ill sue) A0l Lle daladll 3,05 Lae ¥l b
w&@&;ﬁ)}l\ﬂ&lﬁ}&iﬁw Al Aed cllae]) Sleuall @daiig
O oy JS o phadl o (aseln ASAL] Aadlal dx 581 (1S . (A5 )
il @3¢ gudl dule (g1 e MU US| Syl pans 2-2alll §Lin o
135 0985 Of oSan Gl DSyl oSy ot ASall 3gapll e B
2 e o g Jundl I (6355 Gl A pantl sl | @8 dalll g lin ol pa
ﬁ%ﬁlybﬁ).&fai J:,TQ.AS...\.A....\Q- oles Hoild clals ‘a._& A3
@Richard Greenblatt iy 3Ll y 7yl 18D . e pla Sl Aad p L g
ol e MU oz &) yial sl alabefica) A0 (yuiu g il geule dgan (e
]! ¥l bt ATy et Jlatiad e bladl e sae 8T Gl
Fie conadl s Jie (31 yolae cdisl by miphaill She e JSI
aM@TuTYL ‘ﬁjz@‘&@&n!gﬂ@‘juﬂj‘ﬁﬁulcsw|
eVl Aaal MWis Jaus cealll o] 2 Y By opa calizd 13 ulall
ceealll e Eed I adadll e finl LS onSlell syl
Liasd ey el t@).la.&.” | an.v el 3 pa djgy Cj&‘ Lesic
O goo e lilaus¥1 IS0 Lol AU ie a5l i yuins JI3Leg P laslane
ALY IV Byl pe 345 Y (1984) ¥ Lyl 3,00 53l el yof!
Lia &Lyu combinatorial explosion aalgull Hl=ai¥l (Lo . Julall Ja7 Lo Y|
2 gl ¥l ST (audiine iy syl Loae Jusmiow gLVl (e 3o
J> Al Jeo gl o ASLAL sae 1agy gl o gl (San I sl
Ao e @b Ll cdgll sgus B ASall Jolodl Junal (6T (Jsude

iy el Bae JLeSad
Ol LE Zyl_i.lbl

160



Bluwall Jog @0 shiull wasl 2ol

Ol S kel 305 kil 593 o SISyl dacgie oIS 1] &
120 Gl 1004k dall dabis] oL oI IS sl

Boladtl L ey Apaddadl 45, Il 053l rgie Ama s Al 29
i Jad el (e Sl ol ol 3y gy dualll b 301
e Ul Bade IS G5is Gle T el ydl (o idyg codme Gee
(a1 sumty Lo sale g ad Lewilly (JundV £ 5401 59l dde oI
OLSg iealy 11 58 (¥ IS 131s L aame Aiauls g Lad Unilgy Lin
ol ll Glad (a1 (3583 iad Ayl 518 AdLall Aagall T st geallp
(LS caal) sy atl aaall b Aagall s G g 5891 Sl o
Y Aad s 108 g (053 calll) Qo o301 Bl b Lol
. D minimax algoritI;m L,.Lc_;}fl

dapeuy JEaS g 1-14JS05 B Lis aciseieal | 7yl il B o LS gl

— D W = U1 O d

o2l W:Wight  B:Black 5 gl
iwlb  R:Rook Kt: Knight  oLa-
e K: King Q: Queen 1)

J# B: Bishop P: Pawn S S

i Il SLSle y ol ot L1 1-14 s

161



welhuoUl SAJI

B Ll Balll sy lS e ) il Prey (o158 ao b (s
el agin . atie 5o LeS (an¥l Legd caalll Toy il 2-14 IS
@298 asdyg Anllally 55ell S y=S ASall S )t (e Jlall @saty
Ladle pngig - 33l OLElg (awd (LS > 6T 4 Gee i 3yl
91 G 59l LS 3] Lo e 530 3,505 o1 g e JS B el e
EESJLIP [PRVS I EN UV PPN L A DU UL NPTRY O S
Maiie) il il gayall O aes a¥sT Gaallh o Lol
Sl puds Gle p3T 658 Ll JB (Ses ae Bl

LA gl e dadll @lS o ol ! g

e5-e7 (5 Swue ed-e2 (5 Suuc -|

d6-d6 (§ ySue f3-gl Hlas -2

@ A aidl G359 5 puby B Aled! eyl el pd! oy
LY g I s o 1380y Ty o 1+ 2ed ] Lisge oo
25T geali ) a5l OF dang - deysa (goladl JSA) o e Badd]
i llia iy iles Lasled all 5aall Zegdll ol ast (L 5uke
Lgie Byamia 5yl Bude (e 30T (Aol 6T) Jundl Ay Jais
Al Jeag (6) wlall pren @3 (o g i 108 zali ] et
LoSas a e Y Al oIl ed 15 Ul ASyandl g cLibes sal] Gaall

e e p il (9 (3udas sal &l g el pdl Jundl aietiiay
B g3 Aalll Lo gl (e Cpae iy e - I daeandl JSEI1 I J L
o2 LA IS ol suad o (Sl 35318 ud (Ll 35313)
@l ol (e oSes e JBY ()l p puag cao gag Aualll B gl
58 G A58 Al alag bl suad Olia s sy ices gag LT ST 23]
t YIS Aagls gl (585 03] e

(pare) 3 + (Luorcn) 3 +(ud-C3) =

DT 63 (9 J S Bagally Gl ¥ B3pa (0T ad Al
syl sae oS LalSy ST 4l 3 bl Aagilall @l mdl sae olS LS
-GS elae] ) BT OLS LalSy ¢ ST Lgiaar Lga podaiony 31 3338,
o) el S 3-14 S on

&!;LL«)H ZHI—*I 162




Bluwall Jog @0 shiull wasl 2ol

(-
o~
1\
ws
L
2D vt 6 sraby 04°
K/
- < Pl ®_[Bv
®
v $3:23:9
Q ’.‘l.." }: Lre
e _J-
= W 2AZ
SP-¢p:g At
ruote? _[He

9]
(13

S pepig
wZ
- TR

et
A

-8

‘°I
-3¢ L=J 18

Sp.a_ -
‘pq( K\:O"“ o] ™
o,
- a2 =)
n “""9 =k4
0:61-%_(3) -
fl-‘a..lx °
,*N:lx Ta ks

(5)&51)‘_0.—%._..\.!1 Lacsbs an¥l awias o o Say uialin o (i€ ol due 53 5y 8 214 S5

163



welhuoUl SAJI

= el 2 3uGad) T 4-14 S s g LeS L Ao | 45160 @il
pre2-ed caals o (el e o 12 Lleg o+ G guad!| Aol

ol Lo il g Lall das Sl

e ddl Cad s LS| Al odgy M) (g il ce DUl agdy ¥ -1
G W il dops W) o L ] 0308 i g - Ll Btins Ll
Ll gLyl (e ALD e 2535 Y g (T Bgaadly A il el ally
Bagae YT asas L

e M vV a5l 3adds ol 0585 T Gleuss Il ud -
Sy oleandl B LI e Lada T ol liel s (85 0 (e
sl Ay s Lellial L Ll Ts iy

e oo Jol by daals (ya (7)Jacques Pitrat &l yn Sl IS U3y

Terminal Center squares
Legal Moves Moves to check
position attacked
White | Black | White | Black | White | Black
5 27 29 2 3 3 3
6 27 32 2 3 3 2
8 33 33 2 2 2 2
9 33 27 2 2 2 2
12 27 29 2 4 3 2
13 27 29 2 3 3 2
14 27 25 2 4 3 3
17 38 34 3 3 3 3
18 38 22 3 3 3 2
20 33 35 3 3 3 3
21 31 33 3 2 3 1
25 30 34 4 3 3 3
26 30 29 4 4 3 2
28 29 29 3 3 4 4
31 30 24 4 3 3 3
32 30 28 4 2 3 3
33 30 23 4 2 3 2

Oy st By -yl 4l ) Lo ol 3 - 14 JS

Lo o OWilking 35805 e <5 oMel (1) 2 domin gl AL
jies Llatl il il ¥ 3,5

L:JII_;L::.-#}H Zyl_ﬂbl 164




d.‘ll-lll.ﬂ.“d”é'l_jh.lmllfldéblﬂ

Value Value Value Value
Node | from | Node | from | Node | from | Node | from
Minus Minus Minus Minus
4 +1 13 +1
7 0
2 +1
11 +4 10 +4
16 +4 15 +4
1 +1
19 -2
24 -7 23 0
27 0 22 -4
30 -4 29 -4

By 132 - 14 Ko s i i Q) s 5w 4 - 14 S

LS ordass Lgia a3ydirlly loteeg s ,dll 351 JLeal s Jan 13
Cougll (35S0 By - 4ol osllall gl s s 3 3kl By
Gopalh el (2S) of coball Goyall e el of daladll sla A5 5o
Courell Lol 1 Lgiaind (5330 e b 51T gabipll g w31
) B 31y 020 i ot (5201 gl ) palaass « el
Lumgin Y B 4B oo G201 pe¥laladl) ST 51 4S5 (o ]
Gzt (635 Ul wlSyadl sy Y gl ¥ Y-l | G|
i all CalaaYl aa
Azl pia ¥l IS daaos sllall a1 Cougll Anuds susdg
Sy CagS AL len bl Ll 305 . zali ) Lalicy 3
Ao lga LausT (550 JBBAJJ@?JJ‘)LIA&;}" @i B lo Bue dmid
domy ud iy Gua=tly (1) @3 Lie y8 Laus 1as muang csliall o34l
el oy Sl 30 § leamdl 5T Judll oy o5 g Y 457 eli ol
3yl o2a Jie 0l HStie gl 135 (2) @3y Lic ys Laa ol meass
DT )8 @UES (e o Ma 1gly les (g0 pSaall ua Tl 13
Leasee S (5201 J531 e



welhuoUl SAJI

1iSas () 3 Le o

v much narrower 3 gacea ST dmgil | a;\.adlbgh)l..z&;‘ii YT
glog¥l sue (ainy LS laae JST LG Y paiiall e dl Hle i
(lydie ue S ol ALD (ylas L) BYTdue (o Loy (pom G
dooyg . sled ¥l e ags,bay Joadl B malsyl Tun 10SCas
Aoy e gill ol Jb B ALl oSyl (e faue Az Sl Y
Ortimliiie oSy o o 0 S Lo 2 a0 Y (620 W e
055 Vagng - dog il poad Ao 5 LaloSTy 3 yom il @53 Bl (g pomy 458
Ao Tl B o]y sl g A ylall 0348 (o LS (6

o s Y Y- imdl o Al 3l Al ) B Lol iyl B
Ul e 515 0 eyl S 515 o o Ly ol 533
gl slatie | S0 Y uBy . 33900 Ol6S B AleSL i padll Ao g e
5 350 0 Lt Jeimd] (o a1 Tl 3 gl i oo e
ol Ayl Bylall mllal il o Elsoll sda Ll slae Y
e 33ke s . Juiiaall o Feilac 5008 13 36l cue ST cye Lgualivtos
e ST LS 3len ol o L3 ylgs oalin mal s oLy Linkaial 13] skl
<O U LS Lganzmiing Sl bz 81,0 @gd e LSS

Gl Ae |y iyl fall Caall sl o ey B Lm0 il 0T 5539
635 43 ke gy elilein¥l oIS L] gyl Al e
S Aapdall Ll @gd o Ll 3500 «@lasdly aggal Jundl cgd
CnSHLEL) pal g Lid yaa (9o L o (63 062 pudatiead W LT oy La
ccgilblaie s B il pual jeudd Sl agd

ks ai€ gl ATglall Caad geall o 0T 825 O o plall (yad o] Ty
Al Byiel udy . dalll Lo @llall ey ajas 2 @Hans Berliner ,iJ 0
eyl Atey Lo aatiel Hea JS OV cdasdl dalls 0 domall o o dwdd
0SS @ 3y 73 (o (00 8 (T Aealll oL@l s Bl Al o pglaT a8y
e LW oLS0 5 3 s s w3501 3 1o 1Sy . lie
J5lewn 1 ol Lo gT @535, Ractieiead| malill Gans esd Sas
NS

160



d.‘uhu.n.lld:ga.‘u_,h.ﬁ.lln,ud&olﬂ

JSll Ja

o 9l g Lalosinl Aaadd] Al iVl 3T e JSLAL Jo i
5T 1oL S SLLAS IS alomine (e G ) daal 2S5 Jin JiLuas
s Lagd Lgie s U1 el bl ¥y il IST 2S5
il s 2

et e | k! - 1

e S5 Filwa sllae] (18201 el yLas ! o 3abiall Lo oy
(“3‘2{“"“)("‘! T(""")J}"‘:gﬂ‘ B.A.LLEﬂu.cd‘j.‘.d“qJ;la.\:mQLA}uj
D gy 1V 53LaY I JIELS (a3 IS8 Ll U IS0 (e
.Evans and Bundy

Tl g ;M)JSJLJ.E.AJ Lany .ABTMUTL.,SELZ_DJ@." o=ty
Al Jo sl ps ceVlainl 3ae Hlasl Ol ¥ e T B onaty 45 1oY!
g.'\:i.ﬂ Jog=dl e Leanl gubass g:J\ saclall
‘aj.t.u)-” O LAYy ddll enldMe 481S eyl doll Lle (San
O.a,\,.‘z’olsoﬁj‘mg‘:jw; MLW!amﬁgwyw&M
JLZ_LY[S;‘.UA LL@.A._\:LL.‘.:' uig.a.u\_'r_uus_n:»u:oZAm :Lauab L@.\.ﬁ_s
O degazma (e 0sSA) Lgd a1l Jiall ) dpads dab e e

*-’ /S O D

S T < i

50,5 L 5-14 )

Rl Can sl 585 )T Sa 1S9 JLad ¥ g e Lewal1 s LBl
i SYISS -14 <3 2 Alewsll



welhuoUl SAJI

cln s SB35 p e i

bz Gle 35 edia i

o o JSA N TS s i) Buelally

Ll g ol b ey

st g e gula Leaie Ll

.45\3933)3\49&.\1»::

“ler odgemmt] Can ety JISEYN 02gd (gra )l caiagll oLy (S
tlidany Los (JSEI1 B s Lea¥1 Lessgun (59835 w2 cdagme

(e 3505 daymarle) <

(e85l 52

(edie 3,305 dayma-le) i

G2 Al damale e o T3 Baelall (5SS

Pl 585 S8 Gle Laliads 15] Al

(edie 3,505 L*,'s) 3

Cadl g1l e alMa Yy culgalaall Lle Cayaill 3,03 of el Yy
o2 Leadlis (g il ulatl] clibed n 3ge Sy s A2
IS ALt Yoo Adend Hnalial Linal 29§y seanlil Jumnil
ke

(g o 9 QST 9 9 yomund 1)) Guliinng —2
Ban s Ly ] g ST (o E5905 g (s 35S 53
$ () il Aaall el jpue Lasen Ggas09 Led¥! and (LB) 28,01
A ya (6T 2 ol 135 .55 JS dazid (ST, Y] e Y (l3 gl
Ok (el sae e pdidl agad ST sde il (e i ST B
ol e g Bl sl (3555 35 asT el Sl 5ol IST g
Aaiall (ye le jar LA yliang . (ol (ST I g i (T glomy a2l
e Dol e ygill yie 3y8 S Ja o ASALD5 . Legd )5Sy I
Y ) oI B ey e (16) 530lS JLols Gle aby .oy ydall Ladle
i Y U g o gl

168



d.‘ll-lll.ﬂ.“d”é'l_jh.lmllfldéblﬂ

058 of ¥ Al U oda Jis Lomal o g ST 3 0 il (e 3
o LSS

sy O oy el Bl o L e Lo £IS21 AIS.ue g
it Ly Llad a0l (S (parLadlial con 3l il slaidl i
Liysio Liemg cocalondl o bans o3f oo ccills Gy S5l Cagll
2 il gt AUSTy g il Lgud (y5So Sl ALdl) 3l ¥ ULl
Al ddl=ll a7 Lasgg (o yill-Leie JLEDY (y5ue o I Al
oyl iy gy Bl ] el L gl i)
LB e o 4 galipdl ST o ¥y ALl i cadlalasy
L) dag il Bl g

e s JS (1) el o] GIST 30 5 () (oo pidl 30 e
o g5 ST o2 phis = (2) OIS 130 91 o yloms] w51 Ll 3 51yl
FEIRY

2Bl gall (g yall oo gl slin e Linas o LT Lia das DU () cemag
Fasiall Ly oo Jandls JLESOL 23501 Zuleal] Lilalad (AL
23 ool Aleall ola g e ¥ladl g cdlalall aluseioly (g3 Jied
Ol g2 g0 (0 Ay Miad . 250 i Ligee Lagd cdlaig el 1 o
sae ol e dalay golaiy e ¥ @l yindh a gt SIST gl iy
melis ole oo ¥ WLl ey cill (1) e oo e o coms (2)
AL Jand B el (yo By 1L SN 38 355 4] Lo o
Blel yo pa ccmdbalall prea Gubay (3 ol pull (S (57 LiSan o T s
) a st ST sue Led o Alomy lecdl ooy W T a9 il b
Loadad) sae e

b LS ASELL (g gunldl oyl (4509

(33 ) il 3 53 JS) (177 a 0) = 5 s 2ds¥1 W

est

o = G asled! Al

(il dantl o 5ya ) (TTTaa )¢

o A gazma Liay lling



welhuoUl SAJI

O ging 3admma B9 ls it W] Gulad Y eMlalall slag . @ gilas oty (5
A gl e T s el San e Al B i Lgagdas

¢ of O dladl Aagd

¢ of b dleal! Al

1o g il

dulgd) adasy #aulad) adasy -

(Lo ¥ OISII o asly i poand STy JBY1 Lo usly ydie) 2

N (C, ORIGIN) 1,n (M, ORIGIN) > 1

v ol

Sagua Ut ooy (T a)-doludl Alad) <=== Lol ddadd

(Ta) + Lleal Andh <=== Lilgd! Az

LBundy guisy S JIEL gl JalS ali sl Il g 1 (Siass

ool Jodl o g8 odel Lalin e Ll ALeal) o 3 pko Cuny Loy
(ST Jilewa ot dalasein] @and S Vg el L UTeall 02t o
[ 9loes (T JeanLouiv Lauriere fia ¢y 33 T ofis Lo enlyLoie W ola coa 13y
aladl Ul yiang . "PALICE Jia ueaild 33 38T 3yle poskad
g «Ogaspeny Jag oliy (A1 General Problem Solver (GPS) (J5lewsll
Jd e g-"' G_AL"),' Jaii (IB)Newell, Simon and Shaw

The GPS Program ghtd ! Jukad | J W goli i -3

o LaS-(Oolaa¥ly cslLadl) 3dleitl g 3o VIl spuss Cons
YLy 3haban gl LT coms LS JSLall o el 3 S
OY degec ST USE cdbalall 2 (T (San-plall el ydl oo
Ll i3y gl Bl 1 ALl i 3yl L35 5 il Leiin
Cabins s e Lginles oS s bl 353 ) sl i
Lo Lol |

ol s O 2 Tie e Clad A Eie o i S 13
5t A s 3yl s o (S ol G ol 08 ool
NEVIRETUR LI

170



d.‘ll-lll.ﬂ.“d”é'l_jh.lmllfldéblﬂ

(3 Gy HUAR W 3,5Uall L5 Y STy §yUail) 51 3,5Lal aliily
52 O ol gl 138 somll ISl alas 57 UL (e Ll
B9 e s 15 (posaind] ISl Al 51) ULl 1 gl
el pll 33ell Aalgll il Gl Gy - 13S0y . aiint] daladi] o
5 25 3l g3 Adl ¢y 3l i) | 201 Jalal) oo el
57 3,5LAI S cdall el 3 g yall CiBsll B Gaakaill Sl (50 Y
e OF Jslomy il Jalall 1aa (2255 GPS a5ay o (e Vg « 5 ladll
Sl BIaaY p153T b Led Ganliy . Jolall 1iag) Lialie mound a3l
Lo Jaletl] GPS pslaiens

S 1 108 Jagos -1

T i 5 1 o gl Julis 2

T ole Lo Jolaa goas -3

oo Lalizma Lo gh Yie as Jod o duagac GPS sl 8T alatiedy
laill Jie Boli Yl ey (315 Jiliwng STl b Loy S5l
gl o 1SS 31 a1 Jlndl 3 s3] 1 W gyl JalSallg
OF 1l amy o STy . PSAINT 4 P (DMAC SYMA-_Jiie Fmenieil]
o Al bl 5alie 583 LaS wopliiel Comy <1338 GPS ()5S,
JSLall o Brlae Aalal il g ot ) o Ll byl
el sl ) el 5 e 2035

The ALICE Program g | gk i —4

Jean-Louis- y055 (593 (o~ Alawul o se T (g ued T sl oo padaicas
L9 Aabaitl g Aeonby I J5leall e 05yl Anal (oo (P Lau riere
cgadadl Glailly ole gemd | & s uls yde andeind A2l

ety AT L ALl samg

05535 1 yuoliall o2 (3 yayg (LET g3 AalSly 5 ey pall -
el 9T sy AL Lgia

OF ez Sl @l sosey 9 (FIND (i 91y 4alSh Bgiiia ccdugll -2



welhuoUl SAJI

@l pill g lBMall susg (WITH (aer 3alSs Bgiie 39431l -3
ALl o
ey of Basae 5553 o oSey A bl -4
dal ddes B dd) Jo e & Gliag
ek Liag  Bgee ol il oy ) ) @l ool 39081 e -1
a3 3oy Lgeaetian ¥ 50 2508l alamials 45lge (D sl
JuB 5y mall 35uall aliiad Jie Tols julal Lids Jo «Gress ol
Lo Aslatl
LS (e (S 5D 5 STy LYl @5 S (m,dll s o)
Yl Y| @l cLanl
SV o1 T Hlela] e Jod! N Jem sl -
x50 Aol 1 5l Bl Jo e a8 yudy (oD galig jasns
e (ol
GERALD
+ DONALD
= ROBERT
3yduall ¢ L3y GERALDONBT Cagyadl o JS Jias G
GDR adg¥ ald ¥y rumen g gamlly calizes gl 9000 2,1, yain
Bt el 1S
Aulae 3 nagdl G leadl e Al 1 al3,91 Lo abede 5IS 3]
350l IS Sl AT Bl ol s a5 (sl als o (11 g
AL sl o
2D =T+ 10e (1) )
e+2L=R+10d (2)
d+2A =E+10c (3)
C+RN=B+10b (4)
b+E+0O=0+10a (5)
a+G+D=R (6)
AP RENEN I PSP

172




Slwall J>g @0 shiull wasl 2ol

Wil Ll Jos o9y (@) T

(a=o0 & b=0& E=0)Lal

Oaaiul gy (a=1&b=1&E=9) o

Dyt | 32 «R=e(modulo 2)

®3siul 53 (E=D(modulo 2)

JS Aed O Lisualia) E=O 59 oy 5Ll pudd galipg asdag
16581 JISAT ) dulo¥) 55uall Gl iy s ((Gduo biage
d+2A =10c (3)
C+R+N=B (4)
G+D=R (6)

d Ol o o @85 LY 1Ia3 dmn 9y 4553 0T 0¥ d 0T Bp) (e i
8 et Slazmiwly Jodl a9 Adypall 0l Alasdl iy - oo =
bmddl Lo o (6359 .6-14 JS& B minge o LS idazd wae cow il
1269 Y1 e¥olall o Yoriw Lesde Jusios gy ] R=64 R=4
A VLeall J> mrmyg RE7 V] a5 ¥

G E R AL D O N B T

1 9 7 4 8 5 2 6 3 0

R -7 solution

R-6e




welhuoUl SAJI

1D 0588 QS o Jall zalipadl Al syl oS

+ Gl b

YT yelad e LaLAﬂ_‘»U‘aLc d g JSLead!) o Al y )3T aad
Foosa 589 3yl ENAAN (-9 4=l | g inference engines C\li:'u.u‘z”
bl i ] Gase Of Jetisdl cpag . LTI laa cpe ol 1 sl
il S Blgh ey addl el o B Aladd) 5 ,S fie o Lulad

174




salgally gl

(1) Shannon, C. F. (1950), Programming a computer to play chess, Scientific American, February
1950.

(2) Greenblatt, R. D. et al. (1967), The Greenblatt chess program. Proc. AFIPS Fall Joint Computer
Conference, 1967, 31, pp. 801- 8 10.

(3) Even the possibility (of creating a good chess-playing program) was questioned by Dreyfus in his
book What computers cant do: A critique of Artificial Reason. New York, Harper & Row, 1972. The
challenge now is to produce a program that will play at Grandmaster level, or even world champion.
(4) Von Neuman, J., Morgenstern, 0. (1944), Theory of games and ec onomic behavior, Princeton N.J.,
Princeton University Press.

(5) Fray, P. W. (ed.) (1977), Chess skill in man and machine, New York, Springer-Verlag.

(6) There are in fact tree-pruning methods that do not require all the nodes to be evaluated. The reader
interested in these optimization pro cedures should consult, for example, Barr, A. & Feigenbaum E.
(eds.) (1981), The Handbook of Artificial Intelligence, Vol. 1,46- 108, Los Altos, California, Kaufman.
(7) Pitrat, J. (1977), A chess combination program which uses plans, Journal of Artificial Intelligence,
Vol. 8, No. 3, June 1977.

(8) Wilkins, D. (1979) Using plans in chess, IICAI-79 pp. 960- 967, Tokyo, August 1979.

(9) Berliner H. (1980), Computer Backgammon, Scientific Amer. ican, pp. 54- 69, June 1980.

(10) Evans, 1. G., (1963), A heuristic program to solve geometric analogy problems, in Semantic
Information Processing, M. Minsky (ed.), Cambridge, Mass., MIT Press.

(11) Bundy, A., Burstall, R. M., Weir, S., Young, R. M., (1980), Ar tificial Intelligence: Introductory
course, Edinburgh, Edinburgh Uni versity Press.

(12) Lauriere, J. L. (1978), A language and a program for stating and solving combinatorial problems,
Artificial intelligence, 10, 1, pp. 29- 127.

(13) Ernst, G. Newell, A. (1969), GPS: A case study in generality and problem solving, New York,
Academic Press.

(14) Moses, J. (1967), Symbolic integration, Technical report MAC TR-47 MIT.

(15) Slagle J. R. (1963), A heuristic program that solves symbolic in tegration problems in freshman
calculus, Feigenbaum and Feldman (eds.), New York, McGraw-Hill.

(16) Kaysar, D. (1984), Personal letter.

*4

4




TR\ PO
Dymadl dolaid)




Bymil) Gkl yaiuad 15

o del
oelibo¥ IS clale alaial sbajl 38l
Lalall alicll cguulos 303 pa b il dalai¥ly
eBlsll o el aad Y el aldead! J i
Lo mdy OIS il i3 lally malidl ddlad aue
Sl b Lederlad wie (&S ale (355 o
O A gL sl ZBMall g Lo« Vpsms
35153 Tow liciad| S5l 5T 48 . dingaally Adlasl]
Gl alaiall - Edward Feigenbaum @ glLiize
3ale cOlS ity - Ayl g 350y JY Y|
oy bz ol Sl o anzis La
e degama s |ypwdd yuad aulisl il
o2 eIl sl aBy  Lasoy @ Gl alglall
sleoyl (Al alall oliall (o g ol 10 ol
o dglaglall clele oo (2)‘3):@.5 & 9yden @iles
(e (o OLS Aan ¥l e el s g A s
@ley ileasSI) Joshua Lederberg gz »yaod |9dig
caldna 3ygal calbilo jewdd ,oal udg . &4l

A Calidaa B ey il Jlora ¢y5S ALSTI
LgS 5342 pae o gllall 3oL (e 3yt Ao (OIS




welhuoUl SAJI

o3 ol o M1 Jaisg dagae o3 T Gl Ll yasS dic i
o2y sVl s Gamd (e Llo¥l @l jadl 4 ) o sl (S
el 8 o2 PDENDRAL J1yties ol po e goleadl Jumall
LT sia

dasoeil] (e pS Hads el o ISU clale HInV 3apue ol gicaly
55 Leall Lalall alill ool slins olowil B sy 21 Jaall 1a 1)
delas Lo le pan STy calulyll slele gl Alinally cdgll clly
ASa g Jiad Al g g (re A AUSEL 3HB] e Joall 12
JSLine was @ cem Il ol le @89, tall JSLaL| oY @lidg (b yall
ool LeiSy cedlalall gpe i sae alazials Lol Sas cdues
cAigadl sl JSLie

QA alall o dl ¥ lma o dalall by adll o gaiag 590 S
SIS 5 thomas Kuhn (158 ubass iy 21 oLl le Jlie o
Cauny 448 . “the stmeture of Scientific Revolutiond e latl eul gl diyy
~(Ayy95 oy s dpalie b L (AL 4y )90 ddac o)lie by aglall Hglas
Fleall Jo Jlandl clale on plan] dd Leud 058 Aalae ¥ o U a8
g a0l Ul ol ity Jslond| 315515 Lgianl 5> ooy 3l ol
(09 el ol Aypaill el Joo S o i¥3las cllin (60 Vg
Algdsaill gl A ylaill oia SO e JSLALL (any yglss sl 5gps
Aoy Alasd 3D (ST a1 ol B Lglalad @ing - Ly Mo by
Zo5eidl o1 Builaadl By aill e il 1yl Ot Ll st Laoaay auly
RERENIF YO [SCPYPRT-NPNEIE UU-VIpRewm [ FEEY g SOy SR PP RO PN ]
ey By Al il s B Dlad| e AL Jindl Legd
e Bagual A il cend g (i (63 e (BT alslall (e s
Gl B 3ugas doliel Ayl ol (6SE LS g e Lgiasledt sl
Gdeg Aapaall A, il Hladl o g 130 Hauas gdalls 5S35 alall
Baoasdl sl

¥ lme 3 JY oY Slilee LT o ol o sLeladl &, Lotie s
eudbe aud ) (6T uB dgae

L:JII_;U'-:.J}H Zyl_ﬂbl 178




8 il swbisUl yasbas

Dliiel (Sen iy (dalize s ¥ lme B & 52l J 243 general tools dsle
el L ISU (e Laga e i 3] EPUASY o2 |

M1 DENDRAL, o by elio (e (g Ll dalad (s JoT (1S
4alSs o 38 cdinwmzil] LSl claglall e Sila 503 e Joidl
Slaglall Jafad Al ety oo yog s Alaaly cOLS ayd Joaas 3l
Tl Boil Lis ey cbayuaty Lgandeins il LV P Lozl
pi] LIV e Aoyl sueld Jind Cigogs JSLEJ\—@JJIJ\%—WLMS?|
L pcuds

8 ol Gt B 1 < bt (gpid bt

Olaedt o -1

3aal e Alee Lginday o U1 3l Aadai¥) Ly Alee b
Il agdng . sasd) Jladl sl ps as i pe ciliads 3ue dde incremental,
Sl o G Lgas 1 3l g (0ol 10 B i e g e (5 o]
G A9V 3,0l Layy LdY diadaie jud Aaylay 12 4y andy W3y
W sapae clan e elia b psell plocall Comyy el aliall aie by
slac g 0,85 G Lo (Al 3352l I B Lay gali )l B diauns T oy
<UD mingag . Buaas Slaglas Aol diune dolaid Aglan ol jriuds
@ 3y Leaadats agh ) maliydl (e 48 0ll Jiiad Jund I ALl
Colae Tl clastall e Galaild Bl A ya B G p3T el ydmy Blaia|
oy S8 B laglall 008 win 5 5T s 105 - oY1 il Al s
Jyeadll o Lalides g Ul Jietl] JISaT aelady . Lgialyag Lael 53 Jgend
Vg Ailall &8 pall IS 255 T 9 pall (a9 oo 52 Y1 00 g2 13 -9
el Jdiad ) I Gpdas 1]y Ama pdl il gadanl Cslia¥) o
033 ol pdl o2 2Ly @geadl (g ydidl ol ) a9 (3T 2B 0T LS
colaglall slale e liws

Lo LaiBY 3o yuall Al Al ! 15 JSa B sl @l Jiany
oy I alladdl ae Hlo o] (re pudeionll (SaS a9 3y
a1 1aa s of Ly s



welhuoUl SAJI

i ,all sass

B all e
knowledge knowledge

base interpreter

) aaet Al e SU T - 15 K

e Osbarl B (eSS Al 3y pall o] L alaziad B Lesus
oY Lyyg i IS s s al a3 (o (5T ey - Jladl B s
Loo (Liflgdie Lacamd daame 48 0ell 3lga oo 5lie laall culaglal
Ao yall slge gy (Sl 3] Aaie pue Bpudaill dma ol 3yl Jazmy
Lnulio LIS (6551 3yls Dl o2a B (1585 (alaia 3)guny o28
Uy N aliygdl Jusy T ssbay Ul g 30! Zatai¥1 5l (e 8T
ol 3f-1500e Sa (et ye ol dllaa B 03T Lad yiay
O3ST A led dillae Y jewall galiydl 2 A pall Bucld glasl-3 9l
ol 33T e malipdl Jads ul dols Leaiill 3,811 Julanl
ele sl UG (ya

IV Ades pwdi -2

poeiadl clae] le Lg5)u® 3l dalaidU Lalgll cilewd! (e
s leya ¥l G zlesly iy Qg gl ) oS Aasd |yl
Lgoiieianl Gl 4 yall slga (o yay cilel 2 W1 02 0555 oo ol yull
ol a8yl Lo maliy | gsimyg . dalSnd Jiosill B sl allal
el LS5y LS 80,0l 5500 e 1S Calind ¥ 5500 0 cilaslall
P A yall Bale Lo galiydl (gimmy add (gl

blas )5S0 a8 Aagas dlo g cdle (20,1131 B pa oIS T3]
ol adlanll ol b (o e 3 ggan malipll (Sasy 133500390
g - Azl S Jyosll Lgs a3

180



8 il swbisUl yasbas

debons 0¥ (Gaall (o 5y Ay Sle gl denay sl Zlay)
bl say o1y el ] o e gl sl le poid
Calall el | a5 LeS (L ypoman 35l Bgotian

ipasd) -3

62 -3 LWl sl wie Ldae olyliel suc dlel o e 0¥
2 8)sdua gl Amuad Cllay (1 53 pl Bute bl e (3 cmmy Y
ooobell condall 9o Ll 120 25LASN JUEL g Annetl) ¥l gus)
il andl dodis o IS (ol ol B s Am i Zlioey (201 Lol
dal Lol Aaal galipdl 1 Jidy . Slad T ] duaye Jigd Jid
Of ez 13y - Al T 0,31 e Jlusl ain Gle 585 13 001 cay
Il o i)yl <158 Lylaa sl el ol clof (gsicun ()5S0
il cile gl o Lidl wmil (e el el ol it oof (Siang il
olais @l Geaity O o il el ll (Sang - cilias ¥l e
@l ygatly CISIL Aomaus (5583 Lo 1530 Gloslall olag el puddl (e s
I s b 2l

48 s Gl (g 3yl AdaSY i 0 O £ 55 iy
Lelai¥l ual e Lele Jguasdl (Sang ranil fonse B duige
Jradll o Caladl 1) (o pai-dandaid] el yuBll (e Led 1 3 )
5 yorsind| LelaiB (Sian |y g emienalnd | Al g oulaill (ye eyl
Laaaas Sully callaadl cpmtaudly s pell 5,all ol il dadsd of
celals ) 553l @il s a5 (90 V5 aeliy Lanie Bale

FEJONLPEIVERIPIPY (B

el S e a3yl AW A el LS AU s
By 32l b o Jlme 2alanll Ayall gy (S Lo 1yalid
05 9 Tgsdy dam ot 13 Jis B yoxilly Augoad] 3 pall slga Hligh
Slge LiayT Iling ws aBs3 Say ¥ W STIL (SD9 7 5By Jaimdl (o
Lol ez @ o healeal 0350 53] (iaslas TS 130 Jio 351y Y1 2yl
10 ey (1058 G @5 o Jealead] 3800 Aaglan yui | ealST 3
Ige meta 48 yall ¢ |9 Lo» L



welhuoUl SAJI

saleg . 97 s e | 550 Jisfactual Khowl edge 4ailastl 4 2l
s sl Aal gy 38 yadl slga e onds ¥ cne sill (e yunatll sS5 La
S g9 -8y dd] Ay Alaal gy GBI g0l e puny Led (A LY
g Jrdiad Gldn mginn Lagd 1,88 o] 3l calizeyg . julaid! 1 2-15
S g gl A e Sl L @Bl oo o Lot gV e 5l 42 a0
Lilda po Jadiin Alaantly 48 el Jiad o cnadl paandl pan e 3700

2315 JSE B Glagg 0uidisSasg ¢ yala] (e S (elaadl

B Al el 8 b S o et 2 — 15 S

Oled! sel 939 howledge base 4 yol! .LQ‘}BO:\T'E’.A.ALA.AS“ Gradl (5eS0g

rcoasdly dgaond! A yall 3lga (ot Ao yall sucld o 2 data base
5Ll (y Ll 5B Lgia 513 1S3 51 5L Lo Ayl
Loio . bladl uelgd o (lilon d el delgd B el cilay yaully
ool dagy da i, Sl gl S 5 yusdl @dadll B «clibadh il
ALl gabi o ol ey oLe By 3 graliyull Loy 301 AISEIL,



8 sl swbsUl yasbas

(o e = 1) Sl B et 2§ s 3-15 S

B yownind 1 e 4 1 £ biwd et Jood @

ol Litale w335 ale die ST 5 95 yuitl ¥l el o
g3 Aminly Jo oy 9ad I Galdl (e o 53 By e
Al ool das Al slalinYl assig ol V1 Gas B Gueddl
e e Ogbailly Byl @il jstat (B (ysleny il ilaslall clale
Jlll B g i

OIS 52 213 4By 3 ednl) At pon il IS (sl ans canal 25
ooyl O (ySeas I Bledl o2 Cariiaty Buchanan and Duda (6)‘33%
* JEPS SRR

claglall e daZeing B.LEAAM&A)TMJ

o Caguaid| 2

b gl 293 -3

claally e Y1 s pagedd ol udall (o dall S padedall -4

1 AL, aSIN) gl Jie @Bl Gaas B jgndll LA -5
- (Mhie 2 9,1yl

b3Vl Axdlas -6




welhuoUl SAJI

cLalall (o 15 1ase (e LgiT Jiluall o0 2 38 il Aaaally
53le g (e ol yad ] Lgesd 1B ally ALl Aeslaill
ezl s ,e o685 Le
HGIS] e ol 3558 Jlsko (Baimd! il 395 gl cre -
oS3 Y g9 pdiall LoV o gl pteasmig il 3T sl pudes BlaiiY!
oo e e sl i yae - ie ol Jlms g i) yd] 353
el e 45,03 e o (S s Lgle Jgaadl (0 Say lly)
PO ONCITRVPRES WL VTN Y PUS ESPOPREH IERF- S 0|
15l Ass 3y 5Lel o aJumdl okang el (e dall ] A
-mut,.muyu!ds;ﬁum & seill Bpaa¥ (pag . S LB 53 u
ALan V1 5 Gy el LLE Gl ,les 055 Le LiLE Ll
Of s 31 ALY e 5 e e Y jilus LISAL I L) 3l
Lo o5 Laily (Apculi® 9T Aidia 359 unlly Al o2 (4S5 Vg iz plas
gitan e s bt U1 ol ye ¥
8 yud) AeLaiYI B Aaoeieal | A8yl (g Luind Lis zylaig -
C_AL‘.,.J\ ey YT el ¥l 1S2) o] a_m,_n Do) b el (a2
o S Cpaly Wy gl Agale (sl e 423 U1 alaglall S yun
el M polatin s pag | el 35lan 5T Aeguond] claslall
emall G Al el pihe Slae ¥ Lo 35D o ulall e il
el it 0T 59 0l (o ) 0809 - Ad 98Tl ilg pdiall dls o
e 35430y £55 S 33man 31 sesliae 3 3Lin B33l Jio ilslie e
alaiel aSas ¥ el sl (e Al Juadls 3T 5 (o ST oralS
ol e daslal Sl ¥ adanes o Jolig ecbaglall e g9l 10
5yl Lgalaily 2 5all el 2 cilaglall oda Jie olai!
el debeslall @lle 60 o o 1g¥ A3aaill L -5
i g 3yl Jlms B Reeieall Silxllaially el yalls 3l
Al YLl ot Skl s Lgang 31 3 ylall o e (oSee
lplas o Jlmal) Beasli¥l ol 22501 e 3,55 laglall @lle 138 ass
3y Aalailly ySall

n.:JHJ‘L.‘:C.u}H Zyl_i.lbl | 184




8 il swbisUl yasbas

ot ydlg Bole &Lt @5 ca cilaglal) @llal min gy LS JiLiall
ole AndallyLan il @3 o Mie (Seud (bladl e 4 @ g2
O 1 R

ol e dnlad @bl -

Soaall 6sSd o L -

Soanll pe condall 3dg¥1 cllas DU o Le -

el i gl -

Al sl g=d (6 xSl -

R

LT alhlasd of QL‘A}MZ syl dus gl -

3l Ll -

fos o107 o) el Gasd Lo ole yow . To¥) el yoglat -
2 o3ad L pglay (ST Ll Ledde (s Gl Adacill @Y o
1 A Ead Bl JSLine da gy Loaie Jleall Jond ali sl il
S9! e gy Lidg il @ (e 1588 Calizs Le dale
Lo A 9 Beadll (e JLES alipd) B Aals ol pd =1y
PETES (R IR RSP VISP R

mosi Gl Bug G Aty 2ymeS ¥l il el Sy
Jlme 2 dvnnmill 40 0l (o 1)l 1503 pusiion ol o LS 4018
Ll (Ses (Joall prototype gl slae] sy . Le Cus Guam=tl suxa
glae S cllandl (580 «(Bleall (o sae Gle diypmty dalas
oo heaglor alipdl Jao g cbingrg clunedor daladeio) Jan-dy el
Fire caliall GLad¥l 5l gmell Mikes maliydly aniicall cns slsmtl Jax
e aalind (5585 Oy A pag Aaewie Ay ylay ailinl gali ydl d o o
Al () poeadnIl o g Lo 1538 (0T 800 0T Lis wgdll pmg - g slly
ALV ol Jie JSLaS STy ) u® ALl L ,ale 333e ¥
B paty Of eyl (Sang calaslall Jobad JLai¥ly Hlsadl (e ey
295 Al ALY T a «bagy galipdl Jamg . Jilly
s Aalyg Aoy ()55 O oy

«c,.u'\}_ ‘_;i O



welhuoUl SAJI

LeS Lo gung 3T all Jad Zlin) Alial o 5 Al 251 oo
B yadey 9l o B jualizme (y5S5 Wy Amialy ali | Bl (455 O ez
Aaland) Aa,3001 3ua! Juolantl 3le pe sl o ol ol bty ¥
e daially Hla (S elg] I e opbaiing IS Sleadl alusialy
L asical) 0680 o el ydl oy Vg elall Ao gy (ran lica
A el Il 0l O Ses Jileadl ol Jied . VI cenlstl 2
.interface modules

ol aSslat ilypendt ellae] e 13 galisdl 05S Of cemas
sl (aadlyn s e 1l (05S o cms Yl (oSl Grsiens
0552 O coma Lolg cdlady oo Jglomy Lo poeionall reg 1yg J1
Lols deal oyl okl . Salaill 0,845 dad muingd e 1Hald
slhely e o Ahsplay Joay 457 B anSeiical | 234 alipull oS B
LIPS IS P PIREILRUE P P JEPSNS LY PRY-4 PTES W - PV |
sl (Say o el pll S1LES ] Jasm e paieicnel) Ao 411 Aozl
Sl B e sl alE Y oda 79l 55 3 Y B 8 )T Lgesl 53 ol !
Lose de aimical | de | 5all (and a@s o el pull alaieical 30 Cpcuzetd
5Ll S Sty o i JS daiiomy o5 amy |y Ty - 33l lialy
@ 1T a3l Al yag dlee slias] B ady Lo cad] s )
Ll HLa b Ll Com oyl ] B ¢ilsd alin) wie 4
U5 Y LT (e aSTl plomis Goleall B mals all Lgadle T dapuat]
Tl

sl 3,140 e lila oV eSO ile wal . sl alataly bl Y1 -
Cenaloell (e Lee gl elesl B 19atly il cnBlat] ol Ll ol 58 yn
@ Sl il e il G oyl Y1 B 4 aghy O
Obad Jany 45T ad el o prototye z3gaid apen sl Iy e @
e ey AoV dblaal Lol Gallad Y @il ylen| IS 1] i
o Jied oLl 0S5 35k s 6 Lactie galipdl B oyl
L) aanl| Slal) slas] @oll ora Bl Gudd Sy AV B Sl
I lady Judnll @lady aatat

186



8 il swbisUl yasbas

0552 O immn Lo g ¥ LeS IV kst B el s () ia
com Il e B9 8 el Jlma B s IV el olle
£ 2 Lo Balad o, S Ay yla B late jgund Corens yuindl sl poe
GY cdasd Lyalls (5S Le Lile g o ceud Jlandl dagds I gunill |28
ALY il iy @ ,Sanll cililee b il slad Bue i o (Sas
g gs ol Lgalis)

AGa . L Aalis e 0gag die (e D @ O ey gl )l o295 -
el Ao pw 0T O 0T B Al laslall @le s Aga g 3L
el B el )l esmions poa o553 Y1 al pdl A s Canis 4L
g i D) g . Labal Aalize s yulas @gad OY i ilgx Bae e
15 137 i JLatim| Leils i gy el ol a3y el ol
atd 20 el )l onrdeticad (Sea gy T s U (g - (g |yt
Mg ) Y 5T daloieioal By grali ol gy o calaglae sy
aS5 @ caudl Gl pel (o & MYCIN el p Al B9 - 0gdll Ll
VI LS Lisee 12 (IS By o To¥ | dilt (pa dadd /756 4w =]yt
Lboeaadl gl (o ezl DVL Yu el alB all 2081 s Ll o
G e 3l g gy Lantie Gl (e ST BLAST 0Li (S0 o 0 o]
1Y OIS Gy . gy T de gamma vl g ol pusd) (o Ao gamma 4y ceald
ol 9 2 el o BLEYT S50 aal A 2 s ralipldl Ly palls Cagainll
413 gali ) b i g1 ) umil

Sl a3 yoma (e il 8T (g 3l poadn Il geali o 465l o))
oo Yol obal uatd wlidg Lagie ST 2550l lonil) Al 71y 5l g
0552 Of T ctle 3diag s (awsedd 3)lall g ge VL=l (50
Ul 5 Moed lgin S oz &3 oo Jlanll ey 13 (o plan] cllia
OSas L S 0580 cgsill (6530 callama b g shall Alaimd | aslsanll
s game ol gl Gy Sad caady Ll sl sl BlSLes 58 dlac
Jlme Blad 3 gama 435S a9 Loy piiatn Bue gali el (4550 23 Liag
Al o il (800585 1 daly dals (6 ddl puml (580 Led a0e
Ll 3las s el |yl



welhuoUl SAJI

il o 3 6l ] 35S 13Sag - gmanl] S| 43 (r0 (S
.&lga

JURSTIRT PPN WU TE L E TR RCR R R
15335 5Ll JiLowg Lgunit 5l 3530530 gl pll 5 6 il il
(S oy O (e laslall e Jumond 2 5 il il 2 Ll
Leatons 1 Laslall (3l 13y RIS Suall L yungi Linmg Lgglasy ¥ 13
ot eyl ain g (g pddl sl aing oy Aalantl oligy s 45l jrcud
ot Joees a1 B3I pud oy Ial o 3y lall (e

3 gl | Juni § O yuwnind | o ¥ 1

G a6 S Fagd il 3y Lelai¥ L 055 Ll ¥l o
s i B laas ol @3 oyl Yol o L L s 31
Sl Sl (o e B Calaslal] @l dn i i g 4 yas Jaesd
Lolail sl ol (8ol (o BT g Alleg Alacy ¥l (aay B9
(e sl Jinall HIai1) 339 yma Jolo Lad ¥l lial (ya 8>
widnybe e (g dndl judl S5l V) @lans G259l (e 0509
LwcSl Al cctaiaal Sy cLgaiieiions Ll Bl 2Vl Jaall
el LS e Glen ¥ elans B sS0 Y Ly 3,31 I3 (e Lz
Il s (e 8 palll J33 Vol @i oyl o e sl @iy Le Bale g
a0 dilamial 310 maliyudl Al cilaglall @lle e @ icnlaslall olle
(4-15 s

oaa Bl ol A yall slge paay Jladl jos Sl Ledoley
Lz )0 LgadiSo g« Jileall o> (B oSl ddae B Lgady I il shasd)
Gl ALl ae 3l aay Jladl s lasy 1 LeS . laglall @lle
-3l el alaadl BUSLAN (6S5 (Ling . s Lesd omas (of s
ae Lo Lgs¥-data acquisition programs-csbLed| LS| el dale audy
U |y - B Sty | PN 3 EYUR (- NP L U (U9, g P
cariaal s LA 30 il 3195 sl p Bue llimg crali 5L
28yl A ans B

L:J'I_;Lﬂ.a}u ZHI—*I 188




8 il swbisUl yasbas

SAC

Skl el SdlS e, 4 - 15 S

s Ay A L oy 8l 53 Fan s e (Seang
Jesae e PROSIE ol o a3 Bigas Loma o 8 (0 oSl A Ll (e
5 LeS ) Aa L) 4us iy 530 e yutl] Sy (JULI
Ao L] LS e Uad gl e I JBLL o ge
Judalls wllia ol 1)
oy as Slex e Jan gl
dagyaa PROMH ¢ Al g
Bgyra yud g8 09
Juzall alad g g i o3l
(alaill-s o3 callss 5o 12a)) S

‘ Al



welhuoUl SAJI

BRI o a5l Lgund (il A T! Jietl) oloinianl (Sang
Lol i el Auols Rasgia ominly AT Lelamsy opnselal
:olaglall clele o (580 Le 150 g
Lol Al JSEI I EMYCIN albas 5 3uelall gl wlid
Oy
PREMISE: (SAND (SAME CNTXT AGE ADULT)
(SAME CNTXT LEAVES-YELLOWING)
(SAME CNTXT STEM-COLOR-ABNORMAL)
ACTION: (CONLUDE CNTXT DIAGNOSTIC TALLY ((FU SAR IOSE
400
(VERTICILLIOSE 400))))
OIS 13 s Lalias fpe peal AILS Jaodl 0dss Sias 3ue Lol ol yag
e Bladl el IS 13l g 35 9Y! o2 ol el Sling el il e
52 Jeidl e dnlls (3] L el
FUSAROISE (0.4) VERTICILLIOSE (0.4)
DATA-o UL GlwiSl mal o 2 oY algll claatl g
aMelandl ol inst L le Lghy03 2 ACQUISI TION PROGRAMS
OF sl e sa il e Guld cae |5l g il gall o cliadliadls
ael® maliy Il o ol ety malipdl Al B Sueld dalis] wa
Lal gy 513 35S oz D BLEIST Wic g Aligls 5 )50 Ao Agalie
el platiig Bunas Buelay Loghlatial of Logia Buslg Colimy
S aSoLaat | uelgall Calass! Mie EMYCIN
cow O g TeIST 3 1-3uel®
oo 0N g 9w 9 TealST o 25uels
O Agge Wliuy odag (Lol T-30eld dadndi 2-5ucld cda i LlSa
bl e (aat Al alloda B pSailloge o5 anseiol| ) sl pd|

Metaknowledge 4 yad ! <1 39 ko
‘»33).:.1‘;‘)3@4;43_"

190




8 il swbisUl yasbas

o Ll Ladls Gl sl o 353015 Js¥1 g5l e s
2 orlelall (e i aladid ) Ao el 5159 Lo Jiied Bagaio s ady
0555 A3y . 6,3 Y1 A yall 61637 B denmiaal) el 3yl udd Sl
Of iy 1089 . )3T (ased 80 jan0 Lguud) o Lo (o2l 305005059 e
ol wbisiwll sue Oy (e pggie 5o A8 yall clhy Lo aggan
2yl ceS1af) Bl Le graliys 5 3 pall o5 Lo coligione el (555
Ll ]y Al

=Wt | IV S { R RN P -

ola casl Vol Ja cala bt sue (adloeiul (Sa Laicl-a
el Y|

cobddl ele e B maliyudl Coym ¥ 2-a

30 elaW et &3 delgd Yol Jols cslid Juaddl oIS (3] 3-a

byl dadimy Lo 5ol di¥ clop g 60 (o A 00 e AlB sl 3 (55003
2 piid B 2a 65 (e A0y all Lal L zliina¥l of suelall oyl
Y Al V1 A2 yall alaial sale Gslindy mal )l Gosian 0¥ (el 1l
Y b abish 313 mali 6T Lelgmms Gl LoV 3513 O LeS (il
o e 3eb ) e 2l Lmali s (paiil o oS | Ty i
iglio] Jlaion| ILigh o bl OIS 131 315 6 g s e 3
Jads LeS Aol lasd ¥ LT B calises clid ae Sl wl j3slas¥l
a5 erla’ s i L5 Al 7,335 LS5 (Aum e il o530
s Al e300 (ya Apagac ST S5ians ole (55 1y

A5 2 Jadl s Lgudany G301 3 all g sl sbiadl cyeg
heuristic 4w y>3 49 yaa9 Factual knowledge, 35La >l 48 00 .cubgicua
C)_A-g_”:d‘ JULl o909 . metaknowledge 40,211 <59 Lag Knowledge,
LAt dspall bigiiwa - Jg ) Lisglgus

.Caboniferous precedes pemian : gui ki) db yitp
(8 cgraptooliths le (gotiad Aatata caion g 15] A el 48 5all



welhuoUl SAJI

Bmﬁw@m‘j.%ﬂﬁqﬂwMM&-@M&T-Q}?‘
g@‘wkﬁ\ﬁuléﬂl‘m&) LS g Limnl (yguaridll L yay poSanlt
ant dgad dalaia B graptolithis o gl guandl uorg 13] Juad Of oS
ety 3l Aoy 8 Jieh AS gl 3ueld g (AL Lol L calizes
Lt LLLA).\A.“ )AL&Ai wﬂ!

Lsla J.Afd.:Mm&lﬁfuﬁ&ﬂ&ﬁ)ﬂ‘Mé)M‘ (A9
coelaall YT e Lf}l": 28 S o 5,01 @a\ﬁl‘ sl e

0 ol | dogebhed ¥ 1 ik e § i1 9 01
Tools and formalism for expert systems.

doyall uclgdaelimt Lgalosin! (S doma o calat sue Slin
“al_‘.u_?.T ER I ‘:,_H SHESL PRV Ty PRES g.‘f Lawdg ¢3 peeint) dadaVL
tdensid) Aabill nelgall Laag

Lads Aaina 3 et LaladVL daosied | Aoa ol lad | -15 Jgus

idabill uelgalt
Jo¥I sl Blais -1
Language Author(s) Place
PLANNER Hewitt (11) MIT
PROLOG Rousse (12) Marseille
Colmerauer (13) Marseille
Warren (14) Edinburgh
SNARK Lauriere(15) ParisVI
FOL Weyhrauch(16) Stanford
TANGO Cordier (13) Orsay
Production Rules & LOY | dalgat -2
EMYCIN Van Melle(9) Stanford
OPS Forgy (17) Carnegie-Mellon
Rutgers

192




8 il swbisUl yasbas

KAS
RAINBOW
ARGOS-II

Language
KRL
OWL
UNITS
FRL
AIMDS
KLONE
ORBIT
HPRL
LOOPS
KEE

Reboh(19) SRI-Int.
Hollander(20) IBM Palo Alto
Farreny(21) Toulouse

cBLSI AVl olSLall -3

Author(s) Place
Bobrow, Winograd(22) Xerox PARC
Szolovits(23) MIT
Stefik(24) Stanford
Roberts(25) MIT
Sridharan(26) Rutgers
Brachman(27) BRN
Steels(28) Schlumberger
Rosenburg(29) Hewlett-Packard
Bobrow, Stefik(32) Xerox PARC
Kehler(33) IntelliCorp

i) B yuweihd | Gt 1 5 guis 4 9

Llai¥ sl B el ) 53adll O] o Aelacs AL sl ol

G Bl daaall 3 S alawil B Jicy p gl 3392511 5 sl
Loctic o Ylad (5S3 MYCIN fia sl pup 2251yl gladl o Lo 53
o @laglas juadly 5T s pawediy Le (ol pel dol )b JI3dl Glay
Llae gl caudl (), pisad e gimy ¥ aiSTg atl L Lo Aoy 3e
Vg dagend 3yl B (il Hou BULYI e 48 yaa T T cdalonl]
Js=1 2 el ausedad) ) o sl (o ali ydl (a2l 1 e

13 Tagads 1) gund yglag 4Ty ((un je Sy el JS iy G Aol

| g pll o (23U gy



welhuoUl SAJI

LA g pall oy (Bl S (Sian ¥y el pll e 6yl i1
Gea T Aealys e¥1 iy oy S oleamianl iyl dacas o5
Ll gl 3 paltadl Gled

sy Losie <1591 o malipdl Hoaty el 3 aupedl Hsausll
2139 55a0 LS (lagazma ()5S Lo dale (21 caST ] Jloma 7l ASie
Cll’.lu‘ﬁ «common sense @uleall sty alodeicl e maliydl 3505 anal
Geel ngay ;ST dale 1 Sa1 5500 3l clles Laiy . 2mdlill byl
sy @l sl O ae Cadl sl Gl pe Jalaill (e s @giSany - Jileall
ol A o 3ST e ST

Lol 2l g A J133 Y .3y skt J133 Y Al oMol
O OF ¥ aueiiecl Again jiuae JSu Lo ccaladl le 8 yie
bl B anEl A (o3l il B ansll 10 et Ll
bl el ga 0 dadall Bl Al el pull

Sl S O S e Jud aad L Al Lhuad Lsas
62 10 ey dmayia Lalls o Aoyl ueld jeedd o5 Lensill
SVEN PP REN PEN JUT (PP SR IR (PRt JON [ WA AR
Loy 5oty Lglyaad (580 i A 0¥ e 52l Aol g3 JiaS O Jundy
2 mata-rules delg a1 cly9 Lo aludeinl OlS w3y g g yusT
o3Vl s Laclghas Lga s (jf Comrdglas (30)TIRESIAS gali o

e dsle jl 5yjube LI o) L asly £55 e ad JY ALY
gl Lasy dalise e calimdl il alaiicly «Sladl Cadsll e ol sl
L LY aelsall Lo suaiall 3ol dalai¥) adaiess ¥ Leig - CaBoll
ey et Gl Al ¥l B aaliall Lgilelpa] juatisd o
Lo @aysd 3l Ay 1) L il eyl pand oS
o2 Osxbim Yo Goles CaBsay 08)S00 g sy Ml Bl Bl
2 Oslady LS Laslon |y el oY1 g g Adand e gl I Wl olia
LBabiadl Ul Y

elandanll 258y elai 3uge Aliel Caddldl cnliadll o lasy
e Lially aall

L:Jbu-:.d}u ZHI—*I 194




salgally gl

O el Gstus Gle gl e le bl JS Y Lalall malidl saias (1)
Ll A g dall AUSEL (g gius

(2) McCorduck, P.(1979), Machines who think, freeman, San Francisco

(3) Feigenbaum E. A., Buchanan B.G., Lederberg J.(1971), on gen)-erality and problem solving: a case

study using the DENDRAL pro gram. Machine Intelligence, Vol. 6, Meltzer & Michie(eds.)New. 190-

165. York, Elsevier, New York pp

(4) Kuhn T. The Structure of Scientific revolution, 2nd edition, Chicago, University of Chicago.

(5) Barstow D., Buchanan B.G.,(1981), Maxims for knowledge engineering, Stanford University Memo,

HPP-81-4.

Duda R.(1982) Principles of rule-based expert. .

(6) Buchanan B.G. 14- 82- systems, Stanford University memo, HPP

(7)Yu V.L., Fagan L.M. et al.(1979), Antimicrobial selection by a computer: a blinded evaluation by

infectious disease experts, J. Amer Med. Assoc. 24 1- 12, pp. 1279- 1282,

(8) Fain J., Hayes-Roth F., Sowizral H., Waterman D. (1981), Pro gramming Examples in ROSIE,

Rand Corporation, Technical Report. N-1 646- ARPA.

(9) Van Melle W. (1980), A domain-independent system that aids in constructing knowledge-based

consultation programs, Ph.D. dis sertation, Stanford University, Computer Science Department, STAN

CS-XI)-X2()

(10) Hayes-Roth F., Waterman D.A., Lenat D.B. (eds.) (1983), Build-ing expert systems, Reading,

Mass., Addison-Wesley.

(11) Hewitt C. (1972), Description and theoretical analysis (using schemata) of PLANNER: a language

for proving theorems and ma nipulating models in a robot, Ph.D. Thesis, Department of Mathemat ics

MIT.

(12) Roussel P. (1975), PROLOG, Manuel de reference et dutilsation. Marseille, Groupe dIntelligence

Artificielle, U.E.R. de Luminy, Uni versite dAix-Marseille.

(13) Colmerauer A., Kaoui H. (1983), Prolog, bases theonque et de velopment actuels, RAIRO/TSI,

Vol. 2, No. 4, pp. 271- 311.

(14) Warren D., et al. (1977), PROLOG: The language and its imple mentation compared with LISP,

Proc. SIGART/SIPLAN symposium on programming languages, Rochester, N.Y.

(15) Lauriere J.L., Introduction a Lintelligence artificielle (in prepara tion).

(16) Weyhrauch R. W. (1980), Prolegomena to a theory of mech anized formal reasoning, Artificial

*

4



welhuoUl SAJI

(17) Forgy C., McDermott J. (1977), OPS, a domain-independeni production system language, Proc.
1ICAI-77, pp. 953- 939.

(18) Weiss S., Kulikowski C. (1979), EXPERT: A system for de veloping consultation models, Proc.
1ICAI-79, pp. 942- 947.

(19) Reboh R. (1981), Knowledge engineering techniques and tools in the prospector environment
Tech. Note 243, artificial intelligence Center, SRI International, Menlo Park, CAL, June 1981.

(20) Hollander CR., Reinstein H.C. (1979), A knowledge-based ap plication definition system, Proc.
1ICAI-79, pp. 397- 399.

(21) Farreny H. (1981), Un systeme de Maintenance automatique dinterrelations dans un systeme de
production, Congres de re connaissance des formes et intelligence artificelle, Nancy, pp. 751- 761.
(22) Bobrow D. Winograd T. (1977), An overview of KRL, a knowl. edge representation language,
Cognitive Science 1, 1, pp. 3- 46.

(23) Szolovits P., Pauker S.G. (1978), Categorical and probabilistic reasoning in medical diagnosis,
Artificial Intelligence 11, pp. 115- 144.

(24) Stefik M. (1979), An examination of a frame-structured repre sentation system, Proc. IICAI-79,
pp. 845- 852.

(25) Roberts R.B. Goldstein I.P. (1977), The FRL primer, MIT A] Lab Memo 408.

(26) Sridharan N.S. (1980), Representational facilities of AIMDS: a sampling, Tech. Report No. CBM-
TM-86, Dept. of Computer Sci ence, Rutgers University.

(27) Brachman R.J. (1977), Whats in a concept: structural founda tions for semantic networks, Int. Jnl
Man-Machine Studies 9, pp. 127- 152.

(28) Steels L. (1982), An applicative view of object oriented pro gramming, European Conference on
integrated interactive computing systems, stresa, Italy. (29) Rosenberg S. (1983), HPRL: a language
for building expert sys tems, IJCAI-83, Karlsruhe, August 1983, pp. 215- 217.

(30) Davis R. (1977), Knowledge acquisition in rule-based systems Knowledge about representation or
a basis for system construction and maintenance, in pattern-directed inference systems, Waterman
Hayes-Roth (eds.).

(31) Cordier M.O., Rousset M.C. (1984), TANGO: moteur dinferences pour un systeme expert avec
variables, Quatrieme Con gres de Reconnaissance des frames et intelligence artificielle, Paris.

(32) Bobrow D.G., Stefik M. (1983), The LOOPS manual, Xerox PARC, Palo Alto.

(33) Kehler T.P., Clemenson C.D. (1984), An application system for expert systems, systems and
Software, pp. 2 12- 224.

196




wiall 5 Byl 2akaiil
Ml plig

ek

Ll Wlslid Mnda Yo ol y iy
Lols nd Liand 03 vl 12gl g 3 !
2 AV Clasll IV culapdant) OIS udg . o
IPPENTS: VTR SR JE T Sy pegee S pen |
ke g Ol pe¥ e 38T cilaglas pammy35laY!
delsat dale Loy U @¥ladl 0l lae Ls
Lgia Al Biluan] il 71yl Sy il
Ol s (e )31 (093 o ol sl Jlain| e
Ol g o I Baall

o2 suelull AU S 15550 cunlye 4By
placeinls Lol iyl ualy ulall (ase 2|
lBMe ol a3 e 3,050 bl aelsd
Gl ala e dally (ol )V o Alsg dala

)50 o LeS ol ciialyyg dad)le §ybo
B atVIS e Ll an¥1 LS00 403 aloily
o ge Liany Jundll 138 3 aniy o3yl
a9l o LeS dagill 3ydall (e 0l ¥ Cpne gill

16



welhuoUl SAJI

Bl AV e el
cilaglall slale g oLV org La5 1 olaild Bugae Glewd lia
g3t oy gl 0B 5 Lanll (e |58 O Laas (o 331 Cilsid] B
e I e il be gy guatl laliall cawm gy pagsedadl B MR
Ly g s LB o el B LIl (i 5w pctiomall Ay IS
s OIS L) Camiall (o il Y ol 13,50 il L
Coralol 2157 (395 3 g ras asie s ;oS aotad Liall o7 (3la Yl
ezl Codall aleia¥ §5S; Leaie Zgdall SBLadl yucds b Juadl
3 rbo olad¥ 1aa o8 L Te¥l ¥ glondl 8 it aBy. J57 593
il 5 A ) 3o sl 3 al) OIS LY Lasy eyl Bl

e lIS Lty Lo y3md pesin Lo ool o (ST

Mathematical methods i@l 91 9 ylad?

Ve | Y ol o sl o Caeaid] 3yl coanieionl 13l
LS Gty geali o il gy Dnallan ST o e gaza e <Ly
Aayydatl olia saialy e (olrel of wlodle Glie 5T 3529 Coumy
(e e gamma (09S5 ola Litlla Sb9) aliLSI! (e de gasme <LaT1 e
ooy Sy cloamay B9 yae liall (o Leia IS p2)98 05Sa (2 A
Aayly ol (45809 5 5ul) julall Lo IX G X=(x1, .....xn) vector deiieS Ll
RN

aj Xj
1

(i3 3aall (ol pe M x g (o il D (i yoll Lin P 30 5)
Aadsoll Corunig . o bl (10 3,08 Ao gamma Al y3 (4o 8] Ao G
ey 9l B (e A g pae Aidl ety OIS 3] Lo ol pus e JSO
Sy Y T Al Ay (ol Al Gollay (agie il GIS 1] Le jaT
2jdasd 1ty oyl e A8IS dige slomyl B Aayylall 0ls Bygae
<ol die ila (g1 oyl s Gul¥1 e Sl Lgie

P(D/x) =

™M =

198



LUl pleg wibll (o8 8 juuill swkisUI

Al ale LWl (605 V5w sude IS JieS G decision trees, | 3l
s Gl A Ll 5y A1 BlhoT I e i 1082 1555 T Buse
olnrloglall slele 4ot Aga g oo ylall p2a puaTig o msie il
)3 e Jlatinl (3 yulaidl s gluall (ye il pe (o35 LgiSTy o Jubl
ante e 13) Boms e ] ol e s 0 Bl Y1 e
A0 yall B clad T BLAKI wie 5y &l Jautad Bagaing «(eliyd! 058143
At Bl ety - hiasl AuSS] cilasles 53153 Lasic i
5L I3 (o ccrns 5 pe G0l o] Jlaion ] oleaes © P Bayesim
Baliall ol e S acatll 1S il e dasdls Sl ol e ¥l
Jlainl i3 P (i) LS 130 (oLl 12tg) el Tulio] Al S 3
Jlai ¥ Jies P (Mi) 9 Mi (50 (o lay G pe 2 S (ol pelalan s
il e i 1 13 053] ccpint] ool 81 2 ST o s LM 55331

{ AIS (35S0 Mi oy bl JLainl (ol cLe sy 3 S

P(mi) p(s/mi)
P(mi/s) =

n
> P(mi) p(s/mi)
i=1
I LS ol s b ) 3um3 Fpaaall 23 lally

el il s s 1416 S

199



welhuoUl SAJI

oo el A L) B (355 il dbs g p il l ¥l Y polic sue -l
Bl alosein Al O LeS a3 (o ya0 Lo 1alig lus puS aelgall
bl 435 e My LBl UL A ey

mutually exclusive Loaay Lgiany s (ol oY) o delgall oo a5 -2
a9 Le |yalh culinl yial siag « Hlae NI gbab.;;ia‘ﬁm}‘ﬁ\ e Ol
2l e

aﬂjmwﬁdym‘m&e LA.})} ‘_}!)‘).EJ‘).J).JMAJ‘U.A—:;
ol JS e wadl 1 Gubabyg (paus=dally ool xe Y e Lol )Y
cAblas Y Gyl Lle Buaiall

LiSas S o Jaall L_?'é' g.u:uﬂ g.dal‘ oax= i 1-16 4 =929
2l e LY Ly Jaan Sl da,bll fie ¥ 4 0S5 of

bl 1 S all g ol 11 G ekt 91 39 !

Ll e 3oatall 3 ydall ] AslisYLrenbiladl aelsd Julod oS
Mz il 1o iy s - Il Ao il g o p L) sty 3uill-3 ]|
@] ol e 3aaly a3l (e 808 e e A A YL skt
il sy an gzl ¥ (e Lisge (1atl 2SSy @dlalal
HLasloms 5,8 (y9d VARAMIS § g, e i Jliag o Lla¥1 Logoninion
daad @ldsll g laue Ga iy pe Condall (azd LalSh 03 9aili
Ao gamma ol panyd Ailes Ul (o pdiiad @bludl saeld L L
ealall o g0 Las o (g U 2y el @ Joms g pguasie il G (0 50
il 7 aall 23l

daelsd o Jilall alasials 1) ek YY) peill s L yag,
S ol gall el HLESYT e mgill 12 7l ety clildl
Cipg) Uslma Jio iWglma sue iy udg clilad) velsd bt
Julos e Toatine SLas Y1 10a w3l ae 53 winst O Robert Blum a gl
Ao AN ()lis 3 bl (e el 3 Le s ccnliladl sl 530 lias |
ol Jias macdd B 3yl AelaiW Lo Ll Wbl of Lmdl bl
5yl 1 Condall Y cUas Y

L:JII_;U'-:.J}H Zyl_ﬂbl 200




LUl pleg wihll (8 8l swksUI

-t nfl RV TR ‘:LALQ_” J..C.‘ a1 !d OQL:"M 0 )=t X
o &9 P
a3l B il e il Y

3 il i 8 1

L ¥ L el oo Lginns Lo S (00 8yl Ze¥ sns Lo o
St 333 541 2 ] el ll s i 301 keSOl Ui 5,35 o
ol Ayl 3ylat Lol Lin3Lis (s

IN- 5 "OPIP sy (OMYCIN cpcsla . oo Ay pall Aalai¥l ST,
(19pypF cl1285 .4 P AsnetExpert, VM . VTERNIST/ICADUCEUS
o Lelai¥l ol Calisdy 1973 ale aay oS Lgaiany (OIRIS
s ki (Aecail] Lo pall et & peall A Luuall Lgalaiial
frames «l LYl ;5 Y1y LIV @ISLa (aadly By aelsall
Sladlall o doLiiy ¥ ol @dlonisd 3 Linl §paties LS oo o
lodlin | Liasd clling (6,31 dga (1o pausdilly dga (e ol eVl
S e 1] il s L sl sl ¥
o 33580 (335531 g L < Lisee 53t B B e S
|y il 10g) i sl yia] (o ietione Alatiod | culun e il
Laio a9 clelon iy i Glo LgiHud B3yl Zalai¥l Caliss
e o] LTy £ La Y 35S eSS Ay gy

ol JLndl 8 Bl 3 yaiind Belai¥l I 2 jondl ey

MYCIN gueile
Lols Laall (oYl Gaz il ga pedl allaill 1 e Caugll o
O Ugdall Lyl Sle (o yuill Jglomyg Slomaadl Jilaadly adl s9ae
Losie 457 9o sliall Cadolly delill Ae pontly el 1,380y (o,
Led g9 Il of aadl (e e e 23D (a0 e @ladle jglal
e A L] aelyd JSa B slaiall cilaslall eyl @ (e e
S B Ly 4,01 CaBlgll e soas 3laiyllg (e GBI Jiadl)
3 JEL a4 S,5 5 5



welhuoUl SAJI

Patient 105 105 =
Culture 1 1a,;n Culture 2 2,5 Culture 3 3 i, Operation 1 1 als
(recent) R (recent) s (oldy s
| l |
organism 1 1.8 organism 2 258 organism 3 3.5 organism 4 405
1z3%  medicament 1 medicament 2 2% medicament 3 33

MYCIN Gldis =i 2 - 16 S

Llee Al cayaiy (Oldnas (ldly dead 3uslg) £yl e
o2 Sy onlpastl ontie )3 e IS (B g (SIS Jre g Basly
dapuall dey3l o prasine (SIS Jre g lgie us ol pMall s J15La
AU el 3 yoma 3y ddl ola daal guaiig (U luslgeloy laclsy
9l o Lt o (ol pll indl) ke banll 1 st
cpogall Guadd datisdl ol sall )

LI Ll 5ygum (B A ggem ali B Aanzieall selsall yglaiy
@@y daclddells sy Siaes 37 Blo aliydl A1 LST 3le e ydall
1Y Ay pa¥1 12! Crawbe oo (37

137 3 sel®

9 Bgyan b gySll goi -1 13

9 Gram-negative Cdlew 19,8l -2

Sy S8 e IS -3

(CnomeaSYN 35350 VI Gy V) Alsgun a9l -4

- «enterobacteriacaey § 93 (ya 19,Sel| (4T (09 8) $s2 i Alia: )]

d 53 o coefficients coMalall Coumey Crcala T JELN 10 (g
Fola dayl g il Jlatis!



LUl pleg wihll (8 8l swksUI

OIS 13y fuzzy reasoning S S| o YUY AaBle wie yde AU
ol il B L) 3yl LS o 151, Lmali s
Gk e omll 5 653 ;305 al IS laital] s allesiol pic ol g
i AL g gpall B sy Lgsotiein G JYuia) 3,k el
3,80 slalall Ju55 B Jundll gl OIS uBy LinyT cdall Jlme 75l
lls 03 3 L e putieianl LS oyl e o pall 33 Jund

oo il Qo gl o Lgadsy Ul JYai Yl Gyls @gd Ol ot

Present Illness Program (PIP) (g} g@ sV g@kst yui

4o A0yl Jidhy. ST ol el Gagse ST MIT o esli yull |0 H5ls
o5 L) Yl s (e I il yLadl) nya SBLS IS8 e
Lgnay 5350 cmad! (o 63T Bute a8 (3580 (0T HLSW (Sang .3 -16 S
pa Ut alams gt onnalls (L ) 1 pingo LI e 1)
dieg (dadd i (1) luasis dland (6551 madle Wling (dadd duss
g i p iy da 2l GLSH e gl yll aLeial 5852 oL Bnllan
et 5 e o9 QLS Cad Lautie o aall LS Ll alezay!
3529 O oy Ll G T QLS Hloal LT GLSI Al 56 o (S
Legeand Gleaia Legd¥ o Y1 gy b Leausi

Solte 9T e g = sliatinl eaadl

i et

Silaie

orileg) jue

Bl 1y a1 W85

Gaas Streptococal Eugli 1 e

A @i ind pat il andl dadis agasguatl sla il iobind
. glomerulitis

sl ool Jid relae binl) oliud

callulitis (6 9ISI) zrcid) Qlgdl :ulae Linll

5 dadis el o andl



welhuoUl SAJI

sl e Juo 5,80
Henoch-Schonlein Purpura e Juo ladls o i
PIP % Acute,glomerulonephritis HLSI! ¢ye 23 3 -16 &

INTERNIST/CADUCEUS goksi gl

s e e laglas adyg gy Anal B el ydl s ol
e e La slae ¥l o 335y Aubll (ol pa¥l B e 355 (re
ladally sl e Y e 5500

co2 ;O (S g Cauai By g (B ol ol 1200 A2l Be 1B JiaS
eillas MU Jedig cnllan My (ol ye¥ o cralail o daslgy cliny
IS 353 By soimyg ASLLISYT blidly csladbally Byl (ol 5o Yl
(e dally 53 Aas S AL 23Tl oYl (e pag (lal,
@b MU (o 35ay pans= il ol sed ) ydis (e gl 5 353 A5
oLy ¥l bl ueoia 5551l & )y Jialy duwed 1 0399 453 Lgls
oy Bas U o

G (ya Baliae yu2 INTERNIST/CADUCEUS (3 @S| diyls (o)
sy Al ks 568 (oY1 Bl Suell paskaill le Lasleel
Ol peay ¥ (B g Buin 0 LeayLiie ) LeadS IS 13 plicusliie Leaghl e
Coolin BME ling (35 ydia Lagia JS 0 ,udl Lo ST cullan Mo cacioes
col LS A il

o Gl ilein 3 T (e 38T o (il IS 13 slacia) -1
CAslill ailus yall sae Gauasd e oSl Gl Al allas Ul

e 35 4 52 o Aslindl il 5all sae 71,3 13+ ueid! -2
il il s Legalasd (0 (S0 cilaglas (e camly le V1 i 01

ore ool GBLN slagioal ey OUSI plaagm s L3y 13] 1 dnlill -3
s a Gl Legila o o 38l Jatd cileglas

Ventilator Manager (VM) gkl gl




Lol pleg wibll o8 8 sl soksUl

bl Cugg Sl Gles (A dTwag 5583l Anal G e
plells psdng 3383 Guliall us g (B o pall 4aS llan s Joo
Jal

) Sluldll o Lassa g Jaimd | clad Y| CBLaS] i

system life support 3lest! 3u5l e 33gals J5 ‘__;T e oyl -0
cenlill 5|y ¥ 7,331

o2 el A ol greudl) Al payels -

o2 oall Ul o il 37 ae dadlall o el pdi 7158l -
el Gl 1533 05Ss o e el a¥1 Ayghall Calua¥ly sLacy

iy Ayl paa 40 (e ST YAl Babial| Bl VU Gl -

e Gl 5 i
Casnet-expel (Causal Association Network)

ety syaiyg LasSsladl ¥l (aiediy golipull 10a iy
L oIl e¥la-cnlianMa (4 -16 S8 3 I0) cbgtwadue e 49 yaall
el B sy cudll Al Y Jandll 1 (Sal sy Lgunin g
489,009 Aol g Cminl

ads Lagin 433allg CASNET zsll y i @uead g8 EXPERT ol o
Wl ld pall i WIlin uay Lo (Onanlaly ool g 23X
LS (i gty slis 2 10a piieal By i 51350015 sl sl
516 JSa B minga 9o

1g 1657 M5 (ye EXPERT aclgd o

s M s culdayf )3 -

@l yxa¥l g colbas M oo cullan! 5 -

Lol mmYl o enllayl )3 -

ol = Ladls day 31 (59509 eyl gy Ladls walgall Gudal @lng
o0 e LoVl elaall LV AT Lens 10 o 5las o GyLal) Y«LJ‘AH
(e @lfd\ Jadtl



welhuoUl S3JI

acute ciosed-
ngle glaucom

DISEASE
CLASSES

causal
relations

classification
links /

/

/
/|

glaucomatou

cornea
/ loss of
l visual
( I an; gle tield
‘ cupping
/ of optic
/ intraocular S
PHYSCPATHH OGCAL .
STATES | I I
associated ’ , ,
lin;s —_ r t
] ’
l. —
gonioscopic
’ -
- +_ synechias ELL
' \ e tonometry
\l \l 0SS O 10P= arcuate N
J v 45mm Hg scotomy f N
PR - - ep=—w -
] o
‘\ 1 fuzzy s tlated] M ophthalmoscopy Pid
>~ ~— wil] v S) 0 ewor L2
N~ —— N ST / - -
e 7 i —
OBSERVATIONS

all B 5yl Al 1-16 94>

2006



Lol pleg wibll o8 8 sl soksUl

CASNET

(LS o)

EXPERT

(S e

\4

EJRURH] £3les ) o) O gl b

EXPERT , CASNET 5 - 16 s

Al aelsd sue 6355 Leade ABMall 353 31353 ¥ Cranle ey
Jlatio] Ao s cALS 13k SV 20 @l Jolae 3550 o ol udd
Jlais ¥ ds 5 a3 0,04 ol Lees iS5 @3 0,06 Jalad Le & o
2 i Il gl 12 e (058 (Cremle 2 e Calizey Leiys 0,06
OV 1) Sl Caltises ¥ eI pag . 76 ) Jatd A yall Jlais| dn 5
e Ll LaS cnmalipdl 3 Aalies plas Led Sl ¥l dlales
Ao )0 2 Bablpdl el oy Ladd sali o S (2 dalides 42y ylay
podng 3Ly 9o Jleim ¥l Ao yud ulea¥1 JEUI EXPERT 2L e JLais Y|
de 1330 (a3 SY1 saall Lgae g 1 i 2all 5303 oleams Bulglll o
Ll Sles yall ST Ll o g0 Las

O V10153552 Aaly S Y Agge alih (Say EXPERT gsli
il ) 5B Connall e Jazes Tssmicad | Sl HLain ¥l (e @iecall sl

O NS DP YL WM BP -JUVER [ - DUV | i Y PREN | pRee



welhuoUl SAJI

algll byl el ool
adl ol yal
(9) SHORTLIFFE MYCIN Lilecullg
(11)POPLe INTERNIST/CADUCEUS dcbs L| o=l ).AS"
(18)Shomliffe ONCOCIN ol gom|
(13)weiss CASNET LagS ol
(10)Pauker PIP LI byl oY
VM (12)Fagan 35S 11 Lliall Lo ya daslia
(15) Kunz PUFF Ayauall (ol yeY
(19)Fieschi SPHINX Ligaa (s}”
(16)Trgoboff Iris da i
(20)Gory DIGITALIS E
(21)Patil ABEL PHCOHTROL
(22)Martin MOLGEN &> gl gl o sloeil] dadaies
(23)Engelmore CRYSALIS gyl Julsd
(24)Gascuel SAM g.ﬂ.i).adl {:.,\ﬂ dazis

N[5 JUVEN - DUV T PREN

a1 i1 pagdl
0555 Of San pase &) Sle 5,03 3, da ) AelaiN ola ¢ yglad
Ja.UJ\gb&a.CM plaadl e @e Il e Uiy Q\i;.&.«if.'u.«.ul\gbz_xj\b <l
O S OF @59 < Lgadd (1 3 il @ Iaill (Say U1 ol lall oy
‘z,lﬂ &ﬁ\tﬁjﬂy‘w&gﬁ‘ﬂﬁﬂbcbbﬂgdﬂlwgﬁd\
B}RTUJlBﬁH&J‘ﬁEJJ‘aMJEJ}QkHQYTM%Laj
Aol dsle = cardatl Lganeriaw T S gl'd\ 3yl ol
s el s S0 gl o 1 Conall zlims ¥ il




Lol pleg wibll o8 8 sl soksUl

e baell conlsdl @lle sleaial A g dacas 5 93 eyl 1gdoa
AUy posidl G T JLai¥1 B faasn ey 1ag




References

(1) Degoulet P., Chantalou J.P., Chatelier G., Goupy S., Zwei genbaum P. (1983), Strucured and
standardarized medical records, Van Demmel, Ball and wigertz (eds.) MEDINFO-83, New York, North-
Holland, pp. 1164- 1168.

(2) Ledley R., Lusted L. (1959), Reasoning Foundations of medical diagnosis, Science, 130, pp. 9- 21.
(3) Junin C. M., Tupasa 1., Craig W.A. (1973), Use of antibiotics, a brief exposition of the problem and
some tentative solutions,Anns.Int. Medicine, 79, pp. 555- 560.

(4) Duda R.O., Hart P. E. (1973), Pattern classification and scene anal ysis, New York, Wiley.

(5) Lusted L.B. (1968), Introduction to medical decision making, Springfield, Ill., Charles C. Thomas.
(6) De Dombal FT., Gremy F. (eds.) (1976), Decision making and medical care: can information science
help?, New York, North-Holland.

(7) Fries J.F. (1972), Time-oriented patient records and a computer da tabank, J. Amer, Med. Assoc.,
222, pp. 1536- 1542.

(8) Blum R. (1982), Discovery and representation of causal re lationships from a large time-oriented
clinical database: the RX pro ject,Department of Computer Science report, STAN-CS-82900, Stan
ford University.

(9) Shortliffe E.H. (1976). Comguter-based medical consultation: MYCIN, New York, Elsevier.

(10) Pauker S., Gorry A., Kassirer J., Schwartz W. (1976), Towards the simulation of clinical cognition
Taking a present illness by corn puter,American Journal of Medicine, June 1976, 60, pp. 98 1- 996.
(11) Pople H. (1982), Heuristic methods for imposing structure on ill-structured problems; the structuring
of medical diagnosis,in Artificial Intelligence in medicine, P. Szolovits (ed.), Boulder, Colorado, West-
view Press.

(12) Fagan L.M. (1980), VM Representing time-dependent relationsin a clinical setting Ph.D. dissertation,
Heuristic Programming project, Stanford University. (13) Weiss S., Kulikowski C., Safir A. (1978), A
model-based method for computer-aided medical decision making, Journal of Artificial In telligence,
11, pp. 145- 172.

(14) Kulikowski C., Weiss 5. (1982), Representation of expert know! edge for consultation: the CASNET
and EXPERT projects,in artificial Intelligence in medicine, P. Szolovits (ed.), Boulder, Colorado, West-
view Press.

(15) Kunz et al (1978), A physiological rule-based system for inter preting pulmonary function test
results,Heuristic programming project report, HPP-78- 19, Stanford University.

(16) Trigoboff M., Kulikowski C. (1977), IRIS, A system for the propagation of inferences in a semantic



Lol pleg wibll o8 8 sl soksUl

(17) De Dombal F.T., Leaper D.J., Staniland JR. (19720), Computer aided diagnosis of acute abdominal
pain,British Medical Journal, pp9- 13

(18) Shortliffe E.H., Scott C.A., Bishoff M.B., Van Melle W., Jacobs C.D. (1981), ONCOCIN: an
expert system for oncology protocol management,IJCAI-81, pp. 876- 881.

(19) Fiesch M. (1981), Aide a Ia decision en medicine: le systeme SPHINX. Application au diagnistic
dune douleur epigastrique.These de Doctorat en Medecine, marseille.

(20) Gorry G.A., Silverman H. Pauker S.G. (1978), Capturing clinical expertise: a computer program
that considers clinical responses to dig italis, American Journal of Medicine, pp. 452.460.

(21) Patil R., Szolovits P. Schwartz W.B. (1982), Modelling knowl edge of the patient in acid-base and
electrolyte disorders,in Artificial Intelligence in medicine, Szolovits (ed.), Boulder, Colorado, West-
view Press.

(22) Martin N., Friedland P., King J., Stefik M. (1977), Knowledge-based management for experiment
planning in moleculer genet ics,IJICAI-77, pp. 882- 887.

(23) Engelmore R., Terry A. (1979), Structure and function of the cry salis system,I JCAI-79, pp. 250-
256.

(24) Gascuel 0. (1981), Un systeme expert dans le domaine medical, these de 3e cycle, Universite Paris
VL

(25) Fox J. Rector A. (1982), Expert systems for medical care? Automedica Vol. 4. pp. 123- 130.







ol b Bypmdd! paaadl
ashallg

5yl @latll ] Jam ) 1s B s

RS ACTU RO B PRUET. KPS 00 [ WX

Lol Lady Lgaiun’ LeS celially aslall
Leie i Lleai Loy laxig cdgpalall

META- § DENDRAL ! yisuldbnt § J! yiouid
DENDRAL

ole (a1l 1) (VDENDRAL I jaiss Caugs
alastiel organic Molecule-(g gunall < g5l 4y
S s il Fnnlall eLueS31 biL
by paed dddize bS5 bl ol el
LiSas o532 Y1 0208 ppaad T LaS g gunall o6 ]!
el LS (gl a2 ) im0
e SO B ddeall sl oy

plageinl UK s o rudgid! -
askad yiiasg (e daiay s (Z)Congen zobin
U SETRREE B PR N B - I P S AT
. Lederberg

17



welhuoUl SAJI

o S 050 13 sl oY Al 1 ot gl Sl Gl @
Yl sae (adsedl 3T 393 Juaiig el icaiwmilly HLas Y| -3
Lol Ldilio LS ¥ lais Yl ola o )b e clgad paidl @ity )

CObasil Yl T Adgdall Ayl
st AaT el aglad maliyS Il Lie ausiion oF oS
s 5ot s A LeS o Jlyuias Lgaoiiion 31 els3ll ey
Jsbms 3lie 500ienS 21 e Jabiing el A ilaslen e dlec
@liyadl Trod @S ol aelgall L.ST S>3 Ul aelsall alacs|

A gl (e Bueld i OF Ihais Ll oSay 1088 g (o guaall
N-C-C-C----> N-C*C-C :34c 13
On 95 853 e Gy sl OLS 13] 5T suelall ois iady
02 O O9Saes badll GlB 050,ST1 e 3 S (e Al Aliatia
sClasl G99 Sl
“DMACSYMA LeseiSLa
JlSally Juoland) Jilews o B Buebwald malipdl 1o CBugyg
vector and matrix algebra culgo=illyg clvgdinll yim g &yl W alally
(e lida oV LSO 2 )l5 B (6 STl 2! don T el 1as Jiang
byl Joding Aes rranei My g3 Jpinall cdsll il
oy g y bl nousdg Aol Il e¥slall ot welysd -
ST 1) Led! Cany posiaal] (Sey LeS aluzin¥) dlgu welsall
el Jlie
Sin (x + 1/270) — cos X, Sin’ + cos’x —
log (ab) — loga + logb
Gsiad! e dads yuyd A pesdl JISEYT e Cayanll culel pa| -
3X2 +4x- O 58 0T S 40 AV (sl e Loasl (b 53l
(1) (x+ 1) U8 ax + B + ¢ Ll JSall 2w o oSag 1
el A Ll g cpadiioall s 138 Ay g da Lt @l ] -
cos (n+ 1/2) T =0 T 7Ll LexawSle a9y o dae N O Declare,
el G a5 s (Sang

211



ocluallg pglall o5 b sl kil

oo paslas ) JLawl g Deductions TKonoric-type dea cient enlas il
cole gend | plali o Hlailly AW LS

LT A8l Gapbe (e dliadd (Sayg MIT (8 sl pdl (o535 Uy
ol e S dauziil g e A2 GA\A).J‘ aa € 439 ARPA

plasinls (g (gl JalSill cililany o 530 (655 T el jo S U3
©hearm i 631 REDUCE gal pull 028 (a9 « yhuo] 48500 s l3
suatng @ Juind LEX galiyg PSNARK e loaias yuadsll y37 malipog
celall el ) allazily 5V

) PROSPECTOR 3 g § 3

13] a L) ULl mllay a9 onlall L glgummy malh yull 1a Glay
Loy gsill olall oo Loy A2l Lin i Licm L 53
Aadye pue Udie LY Gl ilidee all )l ansetion s 4Gk il o2a (1o
e B0 S alaly (Linshpendl 1) ol gsoslly
.5 LaSs daczag

o2 ol el bl So s lpw onaydl ane Hleb] Sy
il o bl JUal (Sass el Ll o 1 il i)
Hodg dands 4L Aan ailhlie (S0 B coulandl pe Hslid] 395
Jrebo ) el o datseticny 01 AV gl dlaiulgy ol leall 0l
sl 1 Julwil el il 4By (polead! Jumall i) (VLIFER
Al (1555 Le dale g cblidl welgdy dandall 2al Ay el o 30e
Aalin] cilaglas Las LT mali )l cllay B interactive dle lite gloeil
OF 59589y ol o iy (Bandil] 3yl @laddl el o (LS 43l
Jio g Gl ALl )8 4iSley LeS calondl B Al o (6T B dlos 7 3d
el

pods ol Lgie Sy Jo T 2adl calgal Bue ojgle aBg
sy (¥l S0 lasleall LI IT UK (0 Em 3 B
Knowledge Acquisition de lew g dacdnIl 811 cpa coyall o sl IS8
1 slesS] G“L';" system (KAS)



welhuoUl SAJI

Oleasiea¥ Ao 53 o e oSTIL KAsasayg (113 (10 5392 5l A5 Joaas of
Olewsetu¥l Ao ys OIS 13l (Aiias 3923 el )3 Aiaa ulasY 5yual
ABMatl (Lo B (e e 8 Ao gazma A CUlSH PIA) oo A Ls &iusd
3901 S e ly3 o T A OY (sl Balis (4655 (T S PIA)> PL(B)
Lguds B e B gyall el (e 38T 2539 Jo B e

aol Jiag <3S ZEEWY 380 (e e jo 141708 S Cng
Lein Degree of Sufficiency (DS) LLaSIl & 53 ¢ 55 SO onlasi J | (rad I
LLESIN Ax 5 sl g Degree of Necessity (DN) 3 g yuall 4 5o BES(y
o pall aLiat (IS Alaa UL 5T sl 1aa GTE Alas e o o) AylLall
dagally E—->H ol ajeel) Lidlaie 3yslae dugiiadl) LLaSI Aa yag UL
A yg o e Alas ML 9T casd] ()T a3 DN <<1 3 9 puiall Aoyl (4 yiual|
H- 0L ajeell Lidlaie Liglase clid (6O DN = O IS (318 WL (4 yall alias
«neck LuByy dgg gl -17 JSC& o2 O Seas S 10889 ->E
OULYI e (ud (809 &5l ) s2iall 352 51 (300 LS e 53) (698 JulaS
OIS, ol aLaStl o 5o &5 Led (1= 3900l A 50) Lo
RS O i (S09 (20,75 BLaSH A 53) (SIS ,all S5l 5T (Dikes
Leduia (Sas ST (§ 9 009 RIS do i 98 85510 H 50 392 50 ST Apas
sl Gleely dalaie of dy9la 32y LGS0

216




ocluallg polsall o5 & il phul

granitic favorable
intrusions | ®—————————————- regional environment
0.5y
5700 0.0001 \5 0.7
pre-intrusive
level favorable through-going faults
for erosion
800 1 / 200 0.0002
near-contemporaneous abyssal or
voleanic rock bathyal environment
65 0.01 300 0.0001
igneous characteristics of
rock texture igneous rock
\ 100 10~
201 1 /[.0002
300 1 751
ol
“
grain size fine texture necks I
to medium porphrytic

ntrusive
volcanic voicanic
breccias plugs

C((9) 1353 1yl 5 Sy g il ) ) I e s 1 - 17 S




welhuoUl SAJI

LITHO Goud gokst yul

) A Gupll) jnds Joymdl e adSIl JSLas @al (e 0]
e Qo sl LS Jie dalaill s ind Lunpdall ol sl das )5
Glice g5 e Yl clalall ol (Sass e lad ¥l dladll
eiliimie Alacl gy Leliady Driller Bl Ala il gy 3 y3ieall ygieenll
2SI SIS g1 SLedl dasnlly oy

&SChlumbeIger-ﬁﬂjmg.ﬂ‘)jja%s;\_“(I4JI3)5:.JJ§AU)..!O.AJJ.@J“9
o Lol (gl sl ! @Ilall Jads LS colialiall ol ycuds 5o
el | Lgalads s Ll o Aalail) dal yamS culaglall olus fie ol
Jan¥ plall Junde cang o Juamis lgud Jayudl (5S35 Leislang
Aaliadl elalall (e Ble e oy Lo LauSs a1 aalyill oy o
2oL 3OS il o g il Ain’ Sas 1360 g « o gl 155 Lot
A g0 Aajls dmis I ad >

LeaT gu Al Baall Guplie dayy Gyl 1588 eali ol ity
Ailes e el ] (e 1S O G o glgndl G dl B 5950
oan 09 Al (o9 yall a5 dan T (e calaslall (508 I panpus
s L Gt jud (e s Laoladieal (S i Lguamdlil LYl
5ya8 8l e Eumiing dadlie lily Al jlaad of Jlsdl
) .danld

Wireline Glleull das € ycudd Aglman (9pavies tand ‘1\3 BT
JSsLae ¥l o el Aoy Al S0 dadd usly Jlies (819 oo logs
LSy cgeall il go o Gl oo il g ge ALty dad o 5 Lo
laglall (e 2231 £ 19391 60 pami Losic g il . Lol gladsl g daglally
(L] 558 Ll e oy 5 ySe Leie i3SI O s Lo LILE (Laa
3auatiag 5 y=iS Laddl jalna oy

LITHO gokil i (g JE s B! J 0
JOEMYCIN by e slaie YU Lulod LITHO ot 48!

)Lc...Lu? "’LC<9":J Q"""‘ J
AJ




ocluallg pglall o5 b sl kil

Lo 35 Lol (ham s 1 gl 135 53 gali | Loy < ansS 3
Lo galipnll ety e ly301 s 1] ZoLia YLy cButaal By e
(o2 sdsi sl (galasll Ay o taxonomic ddiiial 48,00 sucld
o bl S5 ally il ele g o3l il sl yindl
Of L 5ol 1308 . 205 sl bladl (e duagec ST cilaglan alasio
v 9 il Ao lguantl Al ) IS D) A JSAIL s sueld Gllia
NEEPUR. WL g S UES PREN B ICR- | DY DARSWN|PWE S gy B PRTE
oo 23 o A yualdall 3,580 T @y aliydl OY s lall dadiius
A i) Aal paadl 3y i (e ey 2 - 17 IS midn g (S B Al )1

classes

orders

families

genera




welhuoUl SAJI

by Jake o il et

O e psimiall gl 8T dpusd o8 LITHO Leangs il dad 1 dagll )
0o Ll 3 UL o (S G ol B 0 533 s Le g3 Cyencl
s laslall 5353 -17 JS oy« Dhad il Lggd (aSy ] Aakail
il pe Agleall o2 B adiiing ) suall Caagll g slanll bl
Licee gt JY0 Llae Jros g1 coplly cacugio yulas (e
ol G bigions ayT gualy Y diee Goiwed Jux

| ke 25 |—> | S 3

e

e
]

WYz ien)l 10 3-17 S
it Qo1 el | il | et
Determination of the broad Lithological Structure
5 )8 Lel il of ladaa | yal ) g3eall ibﬁ?d.m.&i\ o) o Les
e quartzite g Silexite charts e dgalicia JiS JISET L) js5eadl e
Ll aluseri! e (B9 o el atian Gy (JEL Jcw
V] cdazd 5,531 A sl




ocluallg pglall o5 b sl kil

A Lad Lgin Soeid) (Sias 31 Su Per-Groups-Llall cile el e
heavy, dolomitic rocks, JS (g slats Of S g T ablae !l (ulal e
> Saline rocks Rocks (Phosphates, siderites, Fenginous, limestones, etc) etc
<3 -17 JS& ,IaM) Histogram dzercaid) @uuls ale 3gaio

1 s Litho galiyy 8 54 @3 suclad

-5 (5422 Histogram 8 «uaandlh 4 calS 1)

oy (0,7) e b coanyl] A3kl Al Al (3585 03]
-(-0,95) zsda yms9 (0,2) 3 yums «(0,2) Ayimas «(0,3)

Gy 3l 1 o i el

o1 yaban (pe buaical | cilaglall 1937 aaa (Al pad! 128 i
Jia 5 ,8470 Ladls 5655 Y olaglall sia fia Slga (neyg.Logs JSI) yus
| AT FEN W PP ;USTQ\LJ‘E,A Leale i 1 Hooall Ll Cainy
Sliag (ol ) sgxg Lle Ju5 g:‘dlS Paleontology &5La¥ ale 3lge o
gLl (San of d9g paa (H9ST Le Bale Al ilaglall (ya o1 glsl
Balie 5 psiaall gl e Resd ilaslan Il Juosill (Ses 150
O S Cboliwa Jio il aB ol &l yammdl dd yall IS e colbLasuY!
293 38 pa ol laglald (60 Ol ¥l elane B9 oVl 3,800 2
S I3 (g iy Syl Sy il ] Jumgill s S
el L 35 Il bao s

O o2 sdsdl panll Al do gl (e Bole LITHO gali o Sy
B e (A L glguondl @lle 38 a0 ae Al 8 i Bl Yl ilaslas
daclall Lads i iy o slsus @lle (T oL 1y Mis LITHO ol
..ol Silurian La (555 al )11 5T (] yudins graptolithis 35le 399 Lo 101
Ordivician

o5 5o LS il 30l B Ao )Ll cilaglall sy (S
2 bl Lgidaal gy 505 Buaiiaad 3l (e JS (e 055 (89 ol
ALl aelgdy las dale aelsd ) Jogild andind o (S @lad
I UL J5 08 Laode n &



welhuoUl SAJI

Il | Ilia 56S0 (L {5k 570 e 38T N =2 la @u3) cambrian
caindl Adle Hsmall o (92
t YIS o AL A el AL el
LT s st mslyun Slalie) Aol pin 2y
(el s i eulanas (L) ks alassi
Ograe A slon Jalie ooy olib ger 28l wlaglas
(s
(ammedl) (o)W 3L e cilaglas
(35S pulS1) ool re sl
(ULl e Jalall o 6 pund) pomndl) Lgatan’y ypimaall i e lashas
(OLES a3 el sd Byamin Hs3eio) dunrs s cilaglas
(el uuiat] Aebuad ) A% Zals
(SLEally 28] piad| claslell day3 sl e Jlie b Lo
5953_»@[3
ortLall yenall o LA Al 1 IS -1 13
ore Bl g B ol gumd] ilaslall colSy -2
il zagros gyl ali> of 30l A2l
ALY Bl 56SS o Jetimd| cpe -1 3]
(=0.6) L3 (-0.6) 3 yuzes fluvial
LAGoon (-0.3) Arid (-0.6) GLACIAL (0.8-)
PELAglc (0.4)....
L 5 Lyl gl ¢155T 055 o Jlatnl 2
deitric (-0.3) biological (0. 3)evaporitic (0.3)
Plutonic (0.5)
(-0,2) LiS ab gana cecad dabaill o S Jlais! lia -3
(0.2) abailly 3% 35259 Jeas JLatin cllin 4
Jsa sl realia¥1 sl g 399 opanyill o3ke 3 Lall day g
cagilll le 58 dga g V¥ lais | Gusl I
201 3uel®d




ocluallg pglall o5 b sl kil

i 53 (o ATl ol o3 1S 13]

o5l 98 bl asialll #5399

o B asdill] ¢ 1550 33 g ca¥Lainl 3
HALITE (0.2) DOLOMITE LIMESTONE ...

i | 1 Julid dgladl el hadd | of ddii |

Glait dala madle Gle g Aujayg dusae claglas lo S g9
e By olas Lel olag oiliimil] S5

S JISET s g e ae bt anls il cpe de gasma cdosiod Wby
ge>3 @ 439 (Normalized signatures bl JISCET ¢ g0 &P datisdl
Lol Bty () puieicaald (S Gy (i€ B Caaingg Aylach JISAT
@bilidl slaliasg 4ylaes LITHO galiy agdyg qualiyd! Juads oL
LA U Sle aelow 1aag (g2 Y1 clildl 4518 pe dolgll &y ye !
Dbews 5-17 S8 mim g Led onalaad G ylena 4-17 S0 min g9 e 8 0l
1od L W bty (Adw ol cilacd! (aayg el

| 255000 ol Llbs Lamsly bl g3 il Bl :Plateaux
JaY e

[yos 2588Lwa Ao Gluadh gf 5oLy yelas A GbUd! :Megaramps
JaYl e

e 252, o ol )35 Adlaws e &5 Aileeiul :Major Beds

e 25,5 o 79l )3 ddliws e pliadl 91 3Ly :Mesoramps

Aol g 2 &SIl (Clay Peak dds 43y (ye LSl (ygun fJgmdl g
Jramy STy QM\UQMYRBLLNC;«JA\&SLA;;&AJY Lol dadi
erdall il e anstiadl Jlan Lo claglall o2 e ali ol
il Ty oy Baall g aadall agandl 3,0 culadia | g7 el
e ilhliss B dalie wlas d929 Jo>

ULl ods 2319 ey . daglally 2oL g plad¥l A 5o wlow fia
Plausibility ol Sl 5 ol a5ay 7ol pdl Lggle Jazy
1yd) e @iy (IS Measures



welhuoUl S3JI

e o il o anseiidl gl el T zlioey Vg goeall #1957 (e g8
Lol 4y oy 2 > 4V Auleall ol Cadgy o Aalil) cilaall
o Ll 353 Jland el ) Lgaieion Olawssioal Gl jy apuey
SULedl ps d o gl eilaslall auzias Ul & pall Jlie Ll Legds
RN

..85ucld

Lol dadl Limmia 5 dinn Ilia OIS 13

LaaY A gl lus l1) 40API (e Aol L_,;Lum LoLaidl Ggin o
(A8l Jayidl Bewnuge Ll U1 Lals

onbo S5 ey (5] agdaiy Aakaill of (0,8) 53 Jlais| lia ¢13]

Oldadd olhlaws dndazs 4-17 K

221



acbuallg pglall b6 8 juudll I

- A
J— Y
/2
—
Y A—
—
— e
— = 3
e T~
X <
1V D
I £
—
. —
S—
F = E
= :
ry L -
—a
+ — 1 4 A S
- - — * — o —— —
r T —_
: [ &
.
- ‘i — "
£
2 e 2 L
- ——
— Seg—
N
L1 I} » .
» L —_
. ) A—
. N -
o L —
O e —
-
2
| =
_—
- n
— )
— S—
n - -
L §
e ¢
o = A i )
€
) ¥ _— g re r
) -
i X = v
- o
=
- I - L
r :
— — — e g
T —
—— - g
$ -
v v
- -
—
| T
n
L LI Y
r ) 1]
- y -
r -~
o
0 - L K1
) = e T d .

aadastll jliall ol @il 5-17 JSi



welhuoUl SAJI

gkl Gonild | el |
:93:2‘
ST olewmina¥ el 5 o P JCSS” BYE | &\yL =P
LAyl e LA 2 AU ) 532
Lo st Lo bl s Ll Jumomd 301 Ll il i
4,9 élll.” oia o oyl sl a3y (@ 1550lan] e ol MslS
il shendl @Il L] s 301 g5 e s

el el 0kt oo | Gl

Bl Log, s nlyloadl Jumadd Lells b @i 301 gyl ()5S3 Y
Uas V1 L o S LaS ee s VI (ya 5l gl Lald aif dm il
Lol (o Bussly jummid o 080 3] lmiall LA S pan Adee B Ly
Jie LITHO gellayg LoVl Lgiaal ylia Bae 2 Jomud clling SLo¥l
A il e JSLEL o2a

130 <l /100 Aompomin Leud| o g Ao ST OF Tl e ¥ -
Elasbadl yslas b +Le Fmis Lale i Lill @LL Lo
oYl claglall yalns s Lo Am s Laale caid Sl bl 6,331
Amaall ) 3T il I o gl 2 el

Bs5dl Lomrm ] om il (€50 (lslyle VT (o | S auiion 2
a5 e 5 (pe g sl L

it 1 kot 01 i 1 e e
Sy By 1) T 51 el el o Aake B Ll
LIS i L reiliies (e ol Bl Ll s Lg! laanic]
Sl s aieieal| ZY 0¥ lbeall T ] Sy L gl
5 Lol Jamsill gl 355 cxellod! SIS L o7 ines Lales dguLitie
ST g Fiais 3oLl

ol Ll Zyl_i.lsl a6




ocluallg pglall o5 b sl kil

Lja ) ilaglaald elymill alusend) Al 40 caal MikaS L
Ll anliny LS o Shaadl dasnl A pe Bl @y apliiny 3usaally
oIl S g il u—*)—b—m“ EOL e Rl lall 1)
glaly clall Al o o pell c pande &5 I Juo g3l Aledl| Coug!l (585
NIESUPVEN LB A |

©ed! 5135, jgnll qgd pn L slo Ladia ] culagdatl] ol Calizsy
Pattern JLSAY e Cayanilly Yol e, I Adlall 5 Ligd @)
faa Aodlas D day g 8 pallbll 383 e Loy Likhas (recognition
A5 Hall JISEY Aale 38 pa0 Wi auiias Sl duyay 3 plas ool
Ul 2 45T a5 @ell (rag (@IUSIN JISEY &Y o7 30855 385009
Andlall o W5l 5939 Al Ayja Il ilaglaald (4585 Mis L 15|
et il ey 1 B0 yall sl gl ity JiSU 2psaall

s Of oSy A1 AR |y @555 Olewmian¥| Gugplie yuSady
ASlan Y1 SV e lass add (gl Gulad 16 ud g 5Ll 2
1300+ S 13] (1 ydeld 381,500 331 Gl VT e T o il LeiST
13LaB 10 + 9 10-0 91,8 sl pleadl (aad 335 Ay Llaws o i il
SIS i 5,SG0 sia o eld Ve § e

ugal i — donel L | ol ¥
Lol elaill e Livnye Aumstgontl cla il cyuiad
Labiaid) deal Lt 0¥ Ludiaadl slmd| B Leiianl (S Les e Liall
o i) Ae 3l Jlee ¥l o )3T clagdas ellia Ll g aglae
S Clast Weidl g gl Lo slodl Gag clill (ol el
29 AU LU Glasd Wyl oy ygumdl Lixslsudl B AL
L Lill (o Lo el ol eline Ty 128 g o MBLAT Jdola] Bkt Ja
A58 Lgliamial ) el ) Be sama cLi S o YT i gLl
alaslge (ulial xeon goli j oday (a9 RIpall o Fio colcoloell Jlizmns
~laid! B Sue Lo XSEL zaliyog VAX JI 8 5gT
| 4S,ill oS, il ady



welhuoUl SAJI

3yl e tai¥I us T ZL] 2 Teknowledge 348 oY el oYl
CGE S, Luiys 2 Ll Joad LS LY jas culides 2 5ucliwsll
Linol Jonty A8l S0 354291 0 Jlae ¥l (aiseds mal o oliy 2
Jreadig elaal Jlummas 38,5 el pd dgoliin gral o sl B CIT &S5
TN EN I PN |

o2 ol Ll Aeseiiall delicall Aga ol @laidl | -17 Jgux (g5t
ceLaoVl Gayb




ocluallg pglall o5 b sl kil

A
Feigenbaum (1)
Buchanan (3
Wipke (17)
Gelernter (18
Bundy (19)
Brown 20y
Dincbas 21
Brown (22
Novac (23)
Langley (24
Bennett (25)
Duda (9
Bonnet (13, 14y
Davies (15)
Hollander (26)
Lenat (28,
Moses (4y
Hecses (6)

Lauriere (7)

117 Jyum

2 et
DENDRAL
META-DENDRAL
SECS
SYNCHEM
MECHO
SOPHIE
PEACE
EL

BACON

SACON

PROSPECTOR

LITHO

DIPMETER ADVISOR
DRILLING ADVISOR
AM

MACSYMA

REDUCE
SNARK/INTEGRATION

McDermott (29) RI, XSEL, XCON VAX

Bennett 30y
Barstow (31)
Manna (32
Green (33)
Rich 34y
Blazer (35)

Descotte (36)

DART
PECOS
DEDALUS
PSI

PROGRAMMERS APPRENTICE

SAFE
GARI

gsed
S CGllae Sl i
(o) 75
S e S 3
S5as S
S s
E N PRV WP
E N PRV WP
<y S)
Sl
el LS
EREAEA
Oslall e
Jam
s
dss
lis DL
.. J,&; <Ysles
LSS oYl
JalS
Slasl go s
RIS P
o e
o s
e
sk
o el
plall by 35 )Laza)

LY At

Jis!

]

b g

Sloly

ol r.k;

LY ag

iy S Ot



@'\

(1) Feigenbaum E., Buchanan B., Lederberg J. (1971), On gener ality and problem solving: A case
study using the DENDRAL pro gram, in machine Intelligence, Vol. 6, New York, Elsevier.

(2) Carhart R.E. (1979), CONGEN: An expert system aiding the structura chemist, in Revolution in the
micro-electronic age, Michie (ed.) Edinburgh, Edinburgh University Press.

(3) Buchanan B., Mitchell T. (1978), Model-directed learning of production rules, in Pattern-directed
inference systems, Waterman and Hayes-Roth (eds.), New York, Academic Press.

(4) (4) Moses J. (1967), A Macsyma Primer, Mathlab Memo 2, MIT Computer Science Lab.

(5) Genesereth M. (1976), DB: High-level data base system with inference, Memo 4, Macsyma Group,
MIT.

(6) Hearn A. (1969), Reduce 2 users manual, Stanford Al memo AI-90.

(7) Lauriere J. L. (1982), Utilisation et representation des con naissances, RAIRO/TSI, 1 and 2.

(8) Mitchell 1. (1983), Learning and problem solving, IICAI-83, PP.1139- 1151.

(9) Duda R., Gasching J., Hart P. (1979), Model design in the PROSPECTOR consultanat system for
mineral exploration, in Expert systems in the micro-electronic age, D. Michie (ed.), Edinburgh, Edin
burgh University Press.

(10) Konolige K. (1979), An inference net compiler for the PROSPECTOR rule-based consultation
system, IJCAI-79

(11) Hendnch G.G. (1977), Human engineering for applied nat ural language processing, IICAI-77,
pp. 183- 191.

(12) Reboh R. (1981), Knowledge engineering and tools in the prospector environment, Techn. Note
243, Artificial intelligence Center, SRI International, Menlo Park, California.

(13) Bonnet A., Harry J., Ganascia J.G. (1982), LITHO, un sys tem expert inferant Ia geologie du sous-
sol, RAIRO/TSI, Vol. 1 No. 5, pp. 393- 402.

(14) Bonnet A., Dahan C. (1983), Oil-well data interpretation us ing expert system and pattern recognition
technique, IJICAI-83 pp. 185- 189.

(15) Davis R., Austin H., Carlboom I. Frawley B., Pruchnik P., Sneiderman R., Gilreath J.A. (1981),
The DIPMETER ADVISOR: interpretation of geologic signals, ICJAI-81, Vancouver, pp. 846- 849.
(16) Van Melle W. (1980), A Domain-independent system that aids in constructing knowledge-based
consultation programs, Stan ford University Heuristic Programming Project memo 80-82.

(17) Wipke W.T., Braun H., Smith G., Choplin F., Sieber W. (1977), SECS-Simulation and evaluation
of chemical Synthesis: Strategy and planning, in W.T. Wipke and W.J. House (eds.), com puter Assisted
Society, pp. 97- 127.



ocluallg pglall o5 b sl kil

(18) Gelernter H.L., Sanders A.F., Larsen D.L., Agarwal K.K., Boivie R.H., Spritzer G.A., Searlman
J.E. (1977), Empirical Explora tion of SYNCHEM, Science 197, pp. 1041- 1049.

(19) Bundy A., Byrd L., Mellish C., Milne R., Palmer M. (1979), MECHO, a program to solve mechanics
problems, Dept. of Al. University of Edinburgh, working paper 50.

(20) Brown J.S., Burton R. (1975), Multiple representation of knowledge for tutorial reasoning, in
Bobrow & Collins (eds.), Repre sentation and understanding, New York, Academic Press, pp. 311-
350.

(21) Dincbas M. (1980), A knowledge-based expert system for automatic analysis and synthesis in
CAD, Proc. of IFIP Congress, pp. 705- 710.

(22) Brown A., Sussman G.J. (1974), Localization of failures in radio circuits, a study in causal and
teleological reasoning, MIT Ar tificial Intelligence memo 319.

(23) Novak G. (1977), Representation of knowledge in a program for solving physics problems. IJCAI-
77. MIT

(24) Lanley P. (1979), Rediscovering physics with BACON-3, IICAI-79. Tokyo, pp. 505- 507.

(25) Bennet J.S., Engelmore R. (1979), SACON: a knowledge-based consultant for structural analysis,
1ICAI-79, pp. 47- 49.

(26) Hollander C.R. Iwasaki Y., Courteille .M., Fabre M. (1983), Trends and Applications conference,
Washington.

(27) Nii H.P., Feigenbaum E.A., Anton J.J., Rockmore A.J. (1982), Signal to symbol transformation:
HASP/SIAP case study, the Al Magazine, 3,2, pp. 23- 55.

(28) Lenat D. (1980), On automated Scientific theory formation: a case study using the Am program, in
Davis & Lenat (eds.), knowl edge-based systems in Artificial Intelligence, New York, McGrow Hill.
(29) McDermott J. (1980), RI: an expert in the computer systems Domain, in AAAI-80, pp. 269.271.




gl aal
Ot § i




Semgally salaaaalll Al
S el 2\

o del
el el Junall L o Jglis
S Bl Wy sl B Higlas AlasS
o2gt Apulanll Jla¥ (ais @lailly sl ol (e
Sl Jol> g bl ] sl jdl 02 (g Al
8aguzmn By Sy ccdllall Gle Lga pdas )
elare s by oSailly JYamad le T
Loty BLeall o208 JS 3513 30 gral yull 0l0s
S SLeall e 5yl s Ll el sl o3 Jundls
LSy doa ol gl LaLinas 300l o3 Lidye 13
AT e Legaaseins Sl dayall sueld Jass ¥
Al e coall s oz Las @Sz
gl sl Jasdl 10 B 5385 1kl el ol

Byl Al 158 Lo @lal]
LS el ! T adant] @laill (e
el ymld Y ) AUSLE By all (e eulaill
ool Jlandl o s (4580 O dudd alad]
Fileadl > e 15318 050 O camy 7 aay

18



welhuoUl SAJI

kel (53 O s LeS eIl Laal] im0 Jolodl oSy oo e
iy LS i Buabatl] Bl yeadl) (g5l alad S201 el o
dayallsueld Lo aale JSCa Lieitie jutg Ay o585 O com
2 Gaedarld ALLS b Syma¥ o (5685 (0 Ll Commy LS geali ull
Az 0 yicel (] Limads 3] cnaadly 6S0 Y 134 Buune g calizea ¥ lxs
Lalall Lol (a5 O Glaill (e g 4 cc¥landl I3 30l
i g ali )l adating sl sl 02 Jie Lgy (st O (S G
AUl 35500 ping B dangll w3l audeion O 48 yaag Clall ol 53

A3 yall @daidl ddee doo o5 B Anaieal] @il | ol profile

danie 3l & i

(A B ol Aal gy walatl] el pud Boliall Ay lall sl

ULl ALY i g5 05 iecalond) Ll e oyl oy g
Julo e el ] 3503 el ellg Lty AWl le oo g2
Agrio 8T daglaizale (o ye B gali |yt | ua Ty Auagdall 431
o2y cdlall Bl ] o Uasdl g 9T e Cllall Bl | 1S 1)
" el Bl Y

seymour pa 1-& ;b 55aud LOGO g ol 431,30 Lis (i yat Y (B4
spontane ous learning—gjLE_\m (alall Piaget conlo e =S ‘:,“J ST I)per“[
JLab ¥ el 503 Leaty @ig el 108 oY b g ol 35l pa e Lally
v ST Lgie (g pum A1 HISBYN e gl Aliug wgillacly Aue Y|
@y 5250 Aanybs alazial JLab AU (Sad  Ans dale @ulaty dalaial
oalall el o uSie gl 1a Aaeald () LIS gl Cadlg culom 1
Ul el o ol Sats A1 Al

ol ) el S e il oW1 e S oLl aloeial 21ty 353
sael® alaetiuly Ao gind! 1S el 3| yan (uryuid Pscholar ;Y 5<L
SLSBY (e Lalis Al (ogual 3yme 0S5 @ U1 Adl i A2 a0
OF Ll 5 ol sl (yo JSI (ynall (o il oyl 12 o Bl



WU wuwldl shuwlgy yuyaillg elihwoUl ISAI

e 30 ol ! 100gdy Ay SINN HS1901 o s Llad Wl ey domy oS
Jolondl 3LE1 5 g (o 4Say Lo atieiieal | oo Apnall 2300l 2ipe
slUad T o Bl ya 11 5,V gicad) B o) dai| B 4f danal
OO claa i (i o ©BUGGY U}b NRECINSVN B PRI |
5aybae sllan i Gl 1 T B calS 2dlsie Yyl iy 31l 2glaasd|
L9y olall cpsbe aBy . Al Ji ¢y Aeuieiaa) Ban,dall e el
poe elys eSS G liadll ) Juo il WUMPUS @) usans Jis
DWHY ¢ Lrali s pelal LeS . Bl ol il y2ea¥1 crae S ol i
Slem3madly pols £ ginse uyol o 34l PGUIDON (ygagla s
Ul dations @ 13]) 255 ale Bael® Mie Hligh . puyuail] Zalall
g U 28I ) e Bala oy lsizme Ylie dlac T iale ()53l3 cgd

anss w3 Gl ke sl LS 3yl s AL ol 2l g
B il Lpedadl] Gl

et b 1 G § Ll e M T poeditid | B0 g i bt 90
el Biglass @bt ol ol @ aladl doslaint] 1418 (S gy
2 JLadl 10 b el ¥1 5,65 S G215 08l Aalai¥ L]

B JUEG [ REN PO

o




welhuoUl SAJI

O 3g» Ao gl g 3929 Al (55515 0 Lis uS5 Y e ls ¥y
Cray ] glaill DT Cammy 07,800 (T Lile (ST 9 crali yullg aursetical
Al ol g Uiy ) B AL abipll aas)s e 5L ¥
cursor &&lat! y&ige byt amouse 3 yLatlh g cula g ! plasiul 40lS|
cllas 3yl alasial (e g ly Jgol 1229 AALEI (o 390 HLasY
andal] U 08 5 ol i (3] Lo s el Zal o3
zelm soshaid cllatie @al 407 gup V-2l Lidyhe sgu 2S5
DT G plo aluseinl ga Cigllalls Jl (6T Gle g - conlondl &glacy @ulaid]
el v 1 Ul alaill Jloma 3 Lot

2l 029 8 ot Ledai¥l Loa s oSy il g e Juaall 1aa 3509
- el

O yrwind | a1 599

ol gl el gl ooF el 1208 B 3 13,5 gou B
O i YT ez AT Y] clgoas ol Lglloma B 3 5us (4585 OF ey
oall Lga il JiLeal o gt ¥ ool ol pudl 030 (ya i1
Hma pall il 30 @aletd (OBip (s ol s gl ¥ Miad (g
slas i mammial le 43503 (e 0 ) Gle g 330 el o S5 o
e il byl St o cmy LS ) el el pull 3 Eiune
6 senaS Janadilly aalall el ol yud 5Lae W1 2 13T il ol s
Cogll s Ll dolaidl Lo sSTH gotes ad gill cbgaally LIS <151
Slenlsd 3an e 113 05 of cama LeS clamll] el b el cpe
oudiy gl (S 0T e Lelid il (e Bygain 38T Jiliws pngd oyl
ETIRAL

Llasi abla] clhe] Gle 15305 jusdl maliydl Gy O ceams
o] llg ¢ ol ol glaind Linsle g cunaall dolaill Lgd Lo ga (i oo
LB ol

el | Jomy CAUl > 455l -

, U iyl 305 el -
ol Ll Zyl_ﬂbl

236




WU wuwldl shuwlgy yuyaillg elihwoUl ISAI

o o plation @1 umeall Hleadl S8 T 1 CdUadl Buebive -
Lol B Ains A s

Leaiplsadl Gpladl g ] e 15313 sl pdl 00550 OF cemas
ey (el | )l (n g il 6yl el jdl oSy Ayl g
e auS g LY padl §ylos duneall Siladl 7 il Lgiae e
ey eyl 531 3 plall iy, Vbl sl s e B gyl Jaadl
alasind jhaind Leoie . 6T A ylas Ll Jon 201S0] aotad 5T 5Ll
il g cdlall Aeadad 3587 3 by oSS 0T ey il ey 193001 (3 pdal
IS e SoTen ligh mali ol LaSle 10 joay ¥y - Blie BguiaS
colaaiy O padatieny W ali g of oled]

LS| e 3 yuall Lesad (5585 ol el yull 02! (653 Y1 clllaill yag
aladl CUatl @gs o el 5 o CaLanSly bl of 53,ball cllaadl
el gl 393 g IS (o yidng s Las Yl ol s Lgie La o3 I
sl allae W e audien O adalin addie

Olbgie Sle el yprdiclbhel Jle l)J\BG_aUJ._dig,}S:.QT%\).J&B
G Al s JSLall o] S 8 eyl et I3l 2aliss
308 7 13U Jlead galall Ol sl 055 e < o <1 Jio cula iVl
2 ALl 3aall in L o 0 ol 0580 (il 13lg e oY
Gt e Yoo (@ e o J5 U e o oy Il eV
2 et slna] Caglall oa bl Luaalia ()5S 539 -ilall el
< »3l93 JS& B aile geandl FiaS oo «Ven diagrams () cabe gy S

ol golsi pd! 590
2 of e M) pade i) oo el )l mean (21 Gyl
LYl e Aol cdUall slaeY Coulill cagll ga Loy Jie oilyl,2
3aeLsally GUasI o 51l Clall #lewd! Sy st ST s
T oS Bt il il oye 3ol o Sas (JSLaL 02 Jin J 2
el B glaay @alaidl B el W cISAI) alasi] &l
(Al AaSLa) dn a1 o




welhuoUl SAJI

590y CA}A.:.” (RS ‘A.A_'L"u.u___o 44?3 gy ol é}ﬂe ‘:,l” lylglly dayaall
Suzma) et ol 1as iag  dgalsd Sl JSLALY (> Agl=s B
ooyl Lads ga9 (z3geil o305y terministic behavior «de-cJlalt (Lol
Lgluss! @M‘&@‘Q‘JMEJ}MGSM‘gbuu)..xl‘dj.v_j.w
oo HI5 Aga s (g -yl Azl il o 5 adSi OF (S Les
Arguments dgaI) JSCaS CIUaI) ol yudy Ala 5,1 @uall s culoglall
Y gl cllall ad o As il Zhgeill Coyal ga bl ool yual
s IS e yaa Lo ud

MJMUTSﬁQ‘M‘W‘&JH‘W‘L‘M‘Cﬁj
O 9211 M3 o) AW Al yos Jgew O (Sas 3adall ealall
I8 Gl sl (ol da gy Glolpaeadl Hleadl coling . Lgie dalall
15 gy - Il 3 5 ihn 53 Lal 06 ) (ol iseead] B Lt
Jsosll Lalaill Laule i Buold ) 3ucl 24 Laay sga . FCelling jud oS
b L@y ¥ Al yy le delad 3l Cag,tall I culglas 3ue S
() oyl o gyl aladeinly 03] (Sas 1581 Hlsd Jlia
(N5 JS sy 93T o Benulil) e Lal) peiaig o(ds) Ll

(L2920 Ul (e JLul 1 130c13)

Blus! o oo

(ol e Jlul 2 30cl3)

GIlia 3,09 olis umgi 4V s
e smy9ly Oslaidly

(3 Ay gyt Jalgall o g Liadlio Ylia dac (16 50c13)

Uy aane T Y, Y

§ el uanas ¥ U s

L e JLul 12 50el3)




WU wuwldl shuwlgy yuyaillg elihwoUl ISAI

olda 2 3,3 dely) auald Gl aogy (SUg oy sle llin s
IS Byt Ambaas )y ¥1 o1 e Y Ll G LT s23LL
oy JBY1 e ol UL Lgdl ] adaind Amlaiun (51 00983 O
augas of

§ GLLI e 3le o3l

(Buyspio pu Jalgall (T cnd Isbine Ylie piieiod 18 5.c13)

L A3 AUl 75 130 2 AV Byl 5068 Goalia (ra
4 (580 padlie Jlie e Gomyld )9 pall jue Jalgall aal Lgiacss
L o0 Jis B A3Mal 2535 Y 3L Sy ASlae Hagd Jalall 1ng]
oo L) i g5 cpe alBMe cpe el pull 10g) 3 pall Bucld ()5S
e e Anldl I Ll Jady oyl < lsgdl Jaii @ o] o
e gelipdl 1 Jis juas Lag @l ol Hlasl JS& o dinghs ) dadiady
Gs a0 (e 3 gt 35Leatl ol Jie o odantl et sl o
bl 2 33 sll IVl S (ya alivins LgiSTy cdlim o

Lewcall West dall (2B rown 03129 Burton (155 o alaziinl Slasyg
o Laalll oag el sUas ¥l B yadt Lagdas Wi "PLATO (s
e o @Iy (olal Ly i p el 28,8 808 ) s Ul calll (40
o9 330l Jsox aaznll (3 ydall uadl 3lily (5Ll B 6 9Bl i
Looieious 4 slond s ylo 61y ol 91 prammag il e 305 a3l e S
el L Eiams Sl il slasl sae 3 Bpslall dplend! clylend]
slomal o AISaLl g el LARYI 58 S suall ()5S0 0 39l
ualll 02 3 s geali | T ) ABL Yoy Al S 5 Je¥1 souall
Lidge ,uo 38,n il LalSh Aola Laulad Al yieal 93 Linsf 5ga
didas ) il e cem SN (Sa3 Y Bue lany il e S oy
iy Apalal Agal LgisSI | pdatg Be il elnd Wl e 120gdg sty
e M1 Sy o S (33 i (055 Laotie W il ke Tose lal
el




welhuoUl SAJI

OF 5Sca dgcill .yl A pae s Sl ylgn re Abgiin 3ygunS A3l
o8 (8 (3l el pull e g Bl Ll e 531 al il (e @
gl 31 Sl o Gaadadl s ga Lganiny 0ofg AioL3] el 52l
el Lgrdany 1 Bl Bla Y1l e S ld cdae 13 i
S zd9ad (e Ty JSAS Uil e Lall ola o0 Jsdall zluma¥! sS0
el Ao iall Bl usydi (S Dt o2a oy cdlall

Jolis et W i aapewy Taulanll culyybaill ol el Loy
e bl alat (ol e (e Al e Jiad LT Y] 2Bl pran
LA ] Il o iy sl Bacal sy Gyl o il
e Sl oda S5 e STy Judl IS @5 1B Ade Ll ol
153550 of Jlad | 1 3 onfia Ll e comy - Bpuglaill gy aidl 65k
g sl geoal alall Jladl o malgll Zlall ) paials cnelg
RRURRN VL RCH WP JCA

el 1 001yl g 5 e gl b (ot g
0352 01 89 ualls ued s 53l s dide in 21 Tall o
T iyl 3 e s O St en Ll 3l ok Sbiall s
Gl Glanyg Aigas Uleas J> el 7580 o Lo aliyd Sy 03 4T
89 pally AUy iy ¥ (ST Lo ol (0 Vg linl Y1 (e Ao gazma HLis |
e 5yaalle L dadl b aSl (s G plall el 13U 7 i o oSCan i
Jradill (e HI8T Ay o o) B Aetstical | bz 81 ¥l 755
ol 31 o5l S (6T) Leits ol bl g o v 320l
lagt (el Ylia mal 1l compiling daa )5 ddee Jidy . (Lealue B
e el )3 lus cawll (e (35S0 compiled program o )5l z=all ) Lo
BelaSIl el Adle Ao s e 06S0 4T (e @2
Joeaall modular structure S 5l < L) Of e ale Blasl eliag
OF W yedd gy b guing Y3ST gali ot 2I¥ ¥ clibaall Jamy
Sl glasl Jadl zal )l @lanas o) WAL <3 Lle Gle 13 W. clancey, AMS
Y] Sildeall B el

L:JII_;L::.-#}H Zyl_ﬂbl 210




WU wuwldl shuwlgy yuyaillg elihwoUl ISAI

23 GuSall Sle o oY) Adee 3L e 10 Ja Y Leiog ]
Lo S 7 i o galipdl (e ey Lentie WaSle s LT ¥ lannyo
Ll ! ) Sl s s
ol

el 3yl b ol 5 (16T e Libe oW1 S 2,085 el
02132 Y 8 al @ladll HB1 5w T adB (s a1l ol @i o L oIS 131
gl B lomis pdeid Gy s IS S Oy oY LeS (el
qelailly @bl by plad 5Ly Byghg o 3151 8 okl . Lpalal|
YLt g_"n byl ods Liwgns g dragac HLidY Lingunsg
oia pieieds Al el yull (Sang 1) gl HLasY GliiSy skl
o la) latl] gl B Gy LS sl @lans Calal ala e




@'\

(1) Papert S. (1970), Teaching Children Programming, IFIP Confer ence on Computer Education, New
York, North Holland.

(2) Papert 5. (1980), Mindstorms, Children, Computers and Powerful Ideas, Basic Books, New York.
(3) Carbonnel J. (1970), Al in CAl, an artificial approach to comput er-assisted instruction, IEEE
Transactions on man-machine systems, Vol. MMS-11, December.

(4) Brown J. S., Burton R. (1975), Multiple representation of knowl edge for tutorial reasoning, in
Bobrow & Collins (eds.), Repre sentation and Understanding, New York, academic Press.

(5) Brown J. S., Burton R. (1978), Diagnostic models for procedural bugs in basic mathematical skills,
Cognitive Science 2, pp. 155- 192.

(6) Carr B., Goldstein 1.(1977), Overlays, a theory of modelling for CAl, MIT Al lab memo 406.

(7) Clancey W. (1970), tutoring rules for building a case method di alogue, International Journal of
Man-Machine Studies, 11, pp. 25- 49.

(8) Collins A. (1976), Process in acquiring knowledge, in Schooling and Acquisition of Knowledge,
Anderson, Spiro, Monatgue (eds.), Hillsdale, N.J. Lawrence Erlbaum Assoc.

(9) Bonnet A., Cordier M. 0., Kayser D. (1981), An ICAI system for teaching derivatives in mathematics,
Proc. of 3rd World Conference on computer Education (WCCE), Lausanne, 27- 31 July.

(10) Barr A.. Beard M.. Atkinson R. C. (1975). A rationale and de scription of a CAl program to teach
the BASIC programming lan guage, Instructional Science, 4, pp. 1- 3 1.

(11) Polya G. (1945) How to solve it, a new aspect of mathematical method, Princeton, Princeton
University Press.

(12) Burton R., Brown J. S. (1979), An investigation of computel coaching for informal learning activities,
IIMMS 11, pp. 5- 24.

(13) Dugdale S., Kibbey D. (1977), Elementary mathematics with PLATO, Urbana, University of
Tllinois.

(14) Goldstein I, Papert 5. (1977), Artificial intelligence, language and the study of knowledge, Cognitive
Science, Vol. 1, 1.

(15) Clancey W., Lestinger R. (1981), Neomycin: reconfiguring a rule-based expert system for application
to teaching, IJCAI-8 1, pp. 829- 835, Vancouver.

(16) Stevens A., Collins A., Goldin S. (1979), Misconceptions in stu dents understanding, International

Journal of Man-Machine Studies, Vol. Il,pp. 145- 156.

212




plaall LA e yall

o el

LS aal o @ lasdl e 300 o
@lell e Lia Gl g oSO AliY)
Lex dpe 1 Lappdall fras il 6T alall olines
Loyl 09 30me lacalondly lilgumily ydudl
-a,Sall @ gilyudy @il hles (oyslag cpaad

ALY e @latll dee ualys o paioal a3
ol M (gl 3. Lo lida sV 1S3 1Y)
e 3esS 3ol @mee Jugaleat (VCHECKERS
455l (s Gz el )l Lgatietion ) ceall]
Ole 3 48 (G21 el pull @las LaS cillyg el
Of LYl olia o5 Sedl dal @yyaterman
o Lo 3o Lay e lanll b ¥ enalsdl sl
g AT A pasll s J S gl Lo lie oS5
I b il 3 ggad] cmdls By . LgluaSy
@¥lma S alaia¥l Jooeil Loy (3550 das Jld!
aleia¥l sle a3y .48 ull Jied 3yla Jie g3
lall e 35505 sl ol Jas b ol ) Y1
5eLiSy Lgasman 31330 03 Aol onalmdl el o 0
Leule coliamll o] Lgan Jumtiow A 500 L3l
L

19



welhuoUl SAJI

cLyg s | yal

e golain gty (@I Ligliws ol o ey @l GIS 1B
o Aiall 5,840 973 yallall parameters <o Malal| @@l yaticall o yau|
D900 g0 T el el paslal Il el 10 Cougag Al 5l
oty slaline B ain Les Coyd gag S5:LaS 38Ty (LS ,IST |
Je¥l gl OIS w3y .(3)pattern clas sification and recognition -cuM (&
O gl Gle Ll uatiel s cianday Lisae cowls! @lald zmal j 0yo
eeead| ATy iadg . polynomial function 3 gt 3a%e Lails g 3laall dlia¥|
AT YL e s Ylia “Rosenblatt My g, perceptron e liwsl
5185 OSimon ¢y3aes pingl LeS gill 1ia y5nd zecail Ls oole pos
9 Tomn () el (T g D e il | a1yl
e el gl Jumy O (Sa ¥ A g1 500

@aaall ol e e elibho W ISU) o @laill aggae datl W3y
aldde le suatines i) A by gl Cumd| dxily bl B
Edward Feigenbaum aliiomsld 350 55% ©Epam plol mali o ydang eualall
O ldMall Al ;0] discriminating network joreed A4S0l oSl (2!
e 1S3 U3 e Yhia-lh b e dadolls lodl ol 3 poLal
Lot Toely ! 5y Aol iy cdlalally yulasll lad) @ gantl
Bl Iy B sagn @ T VLA je Al e Ldadl bl | @lasd
S| @latill mal o el Ldeb.nSﬂ A yall Ll A S e BIS o gd
plosa¥l (5 1] dae g agadl dasdl 1 oLl 3 jshadd] le
L9 Ayl W gl ey e lilaio W1 2ISIUN H519s B g g glly

toh LS @il (o Adlizee #1907 jarad (Sans

Oduldid | ke gl yoiloul | J ot 19 ouidd 1 diiad !

Gilasl Al liwy Jomen Jo e il &l 53 (67 i gl pdl by Y
2 Ll QL1 g sy Gadat o Jugad (90 agaadl 2Vl
eyl
ook 5 B (guid ol !

E-:JH_)u:-ﬂ‘}u Zyl_i.lbl 244




leill syl gol i

Ol oSas S gﬁ alaldy) of a8 ,alt 3onas slge GAL’).L—” el
AV 30t e &AL!J_I-” 4:72' B &yt ds yall ‘:,5 e
el

- bl i ouelad !
GLaxl o d 3,8 A s Agildis Sugan @la> maliydl ol
G252 O (e sl )l SaS A 6350 Les (S oy ol pdly B35 51
O bl Leas Jalad Cadl gay dddl (e Led Bugus (a3l 5e (B aS sl

a1 o dasd |
St .l 3lanll Baasdl ALY (o Balall 53l eyl dayiicay
el ddand Ll s il oS0 of all alall iall zaliydl ol
Ul Lgia 6T galipull JS3ig ceyaT sledily s Lot (oo il g
e (oo Jsenll sl (e 4SS Gl a3l sy o el leg
Ldae (e f oy D O W)l AT o3llac] (59l (oo

- elall

kol 1 9 dudiy Wl b poddiid !
el g e 5ill g BB pinln ¢ 313 el A plall ol1gy el
ot Lol & pall 3500 aliyddl asiis bVl le 2le 3,03
SBagas ilas g (il 93 Leie paliiand bolad¥l Calasy Algles
Coolal (Sang e Jumall 12 o dadd (3 i W1 iy plall (1 pa D5
Michalski, Cubonell and Jiiiag Juis )8y Sewdlmcs ) g9
oMl 3,58 @latll 3,k A3IS e eilaglea e Jynmll PMitchell

ol | 301 gl G0l Zlowi
two-space mod-(ytio~ Lead| gedey ) pai-dalall-elaill 3Led G a0y
g_b O}A:iLA.u dang ‘:g_d\ c.«a‘



welhuoUl SAJI

Al @MU pag el 5all (6 )3Ty WD A Lw ¢po gl 10m (35w |
o g Liial (Say SU1HISEY) Saw 03 a3l @2y Lis e gy puad]
9l Livas Laggan e abs Aagllll aelgall e Calisey MSE Ay

Lo OLS uad ol

il

ol o ol Ll 2358 119 s

aseie alats oLl I3 Gl LegniS Lganisiuins SUT AeY1 (o
O e Blogl e (ST an (6215 Sl Auad b flush (uglall
qErS I v prenr

Y 31Vl ¢y of cadiSy o maliydl Gle oo alial sue M5 (rad
O Blog¥l colS slgnd lae¥l o J5us Y Lewal 2aad) O LS ods
o2 gl daall (STg «egy ¥ hearts glall of spades (5 gcd| 4825
a9 LAEY (e Aewadl B1Ho¥ 468

.The example space dubiug 8 | durhe
O BT B ALl e Ll olaill ol ol (ye 0
Crs asill cya graliyull (S0 oamms 3aY1 038 HLEA ] Cimay s Lan Y
ealiall 5uell Lol sall soms of bl st o 6T ey el
oL i Of oy ! @laill el (0T 29 - Lgalaly O dde
Covd OYT Al izl o V) allasll 3Ea¥1 2 sLas ¥l (aay s
by goall Tan Al Juosilly o Gy B0 (e Ao Sl
P pud Lo Gl slead

246



leill syl gol i

dazely 4B il uslall o sgde it () diege gali ol flush (3slall Jlie
A9 925 Ol Gl ¥l - als OIS 1 Juoging o1 p¥1 1aa
-obglall (659 Yl

s iy g Of com ALY O gag HaT Cdlaie clling
pgmall 1) A pgandl cra g5l iy ilial lasy sl (pusalls

.The rule space | guitd | dudvlet

el 2 pa e dulee Falall i3l Goalill oSl yiag
130 Mie () p3T aimg (0 Apagae ST (1) Loy (0509 - Alied] (e
Al LY bl (@) Led 05So Gl @Bl a2 Ll (1) OIS
Sl M @penilla g5 3l 5a

cala s et sbeesSl oid Blls pas |

cala s @] pslall A4S Al pian -2

EP

Ll ] Bkl e (:2)

Mia g yinT Alial elbae] das Lo il (S (:2) Barel

clalys eard sliuill ead Ll e (1)

calalys e Raaladl Adls peen (1)

delondl suzm (g1 Lamgll e jomll Al Ilin day @f i ey Ling
lagdy G psdadl O e LiaeSI1 M) Anslandl s (e 45 50

3300 ol o iy ] AalinWhig Uad @uaatl (55S0 0 Laubs (S
U3 (e logdad HIST H 30 Buylas le (3900 (it claill i Aniuis
e Bl nil5ally e lsall doliiaal b Laels ¥ LGY 5S
L e L Jrad G Ad) (e puis o

L Ll e yun 329 DSmith Cpens dand @laill ;5T dalais liag
O sl LEX sl p donieia) 1By 2-19 JS i prangag duduls 511
BT cye sl 120 Gl



welhuoUl SAJI

1Y)

N

f;)E:J\ y\..J.\ v

N

A0y LEX & ohad ety 2 - 19

.‘dﬁl‘j “g}lﬂ‘

Lrali o 090 O (Sang «BlaT st g (31 el ydl g s (Y1
uw&cmyﬁﬁithgﬁyﬁﬁdjitw\dblw
A CL’]&»J o Gt el ol L.,Jj‘z’l I B-) PRSP RV SN k)
2l 21V (g gnns Glaall 131 (y5la (g1 (3 gSU 5 gB31 . Creusnd
@ O 15 Lo ey @i)latloia 33y Lle Loyl @laill duc gd dalialy
Ao N AUl i Ml Adlad (e illas e e Mis Le (o ol
NE3S (A NV-NO PPN PY IR IR RSN R U - B

asall (58 Lgy ald Sl 0Ll L0 s (201 (5S sa @lan]
gl cliidg s Uyl w5kl e Wgtaws oY1 ilisa T aumd
LT de gazma (ra ol A0jall 3ueld (e ola (5S35 O (Sang il
R LA}%“J.&;‘JS"MOL&OTE’JT&M‘ a9 - abill J¥unwY
OF ! @lanth (oS cratn 1aglg )T e jom 21aT 598,08 B 5T gali !
aladl ¥ T aSTd Lglssi Gl duail] dabides o5 B (o palion
W ) s JSS el ul

50 @ Lgay @ dbia¥ HLasls L ydl ol @ Le Bole o LaY!
Orse oy alidl )

2418



leill syl gol i

&) it S ! e 1 gud§

2y 9 conjunction fusgll Labill A3Mall e pwill « &y PES I
G2y ol y p 5l Crmg cro LM Lo BVl ppesl] A330al >>
sl gl aseall @l oo G al iad o>

Cayyed CBua Guasd g1 Buelall mon sy« il col sl Jlaial
(3531 el a3 5515 Liyial 13] . ySaall Zuad 3 skl e
SRR RTINS RN TPE R TP

ity sl Gudl) e ol g 385501 O s (04 g) Bdas
-(Clubs iLeeu¥lg Diamond dullly Hearts ciglall

(gl g 10 2) GlINSy (ewe ol 53511 o a3 (54 9) 43y
ol i

¥ OB claelyg

S ) AL &3 A &2 )i &l 9)iis | Jlie
(cn5)adas

(59 .49 .35 .29 .19 usla <

Aaa & (pw 3 ) Al & (Gw 12 o) Akl &(Lw o] 9) Adai =2 Jlis
(0w 598l &( it 9)

(59493 .29.19 Gasla<:

AL Bue Ll it o el pull oSas

Solxed g) BaE (x (3 g)Aad &(x (2 g)iad &(x «| 9idii:| sucld
(x 5g)diual

(59 .49 .39 .2y 19 Lhsla<

x il s s cl 1 Jlil

FS 6,231 Gyl e




welhuoUl SAJI

LLaYl suelall fpe Lagae y&T sunasdl saclall e FUINTPR) R b:1)
AL JEL o a5l ol gLl (Sang - Lgadal Jlme plosy
il 3ae B alusiabg . cealll 31y gT o o ol do gy 41 IS Jalomy
Y e a5 (S Ll ity ol

&(2 (lg) 45, & (o 9Ty Tg) 2 :3-Jlie

&(5,2 9)A5, &(2 g)adas

&(7,3 9)A5, &(3 g)ddas

& (8,4 91, &(wd g)Liss

(coli ol 09) 4y & (o 59) o)

(59 .49 .35 .25 ,19) Lusla<:

Ll 1sue L) @and o (S Gl

-disjunction Juasll Gyl ye @ueaid

Jiaall 31T aluseialy saclall ) el los Lals] o BB a5, a0
cAegec JSTsaelall Jasd dasldl 45 ydall Fia g ot 9l Lualatl
el sllaclid zog ol Aual 2 HONOR 5,88 @ lad tuys LST (53l
sty

(x) HONOR < : :(10 «x) & :4-Jlia

(x) HONOR < : :(udg ¢x) &y :5-Jla

(X) HONOR < : :((y ex)ddy 16-Jlie

(x) HONOR < : :(cold «x) a0y :7-Jla

(x) HONOR  (_yuf ¢x) 4y :8- e

Al saelall abill Juadll alusiuly eueadl! Slaay

x) A3 of (e %) &35 5 (g x) 45, o (10 x) 45, .2 34eld
Aoelex) 485 of (ol

(x) (HONOR)

Cslad! ilareaidl (pe A0l JBT 22141 2 el 1hay

:#' M‘
o 252 Lpad o (o




leill syl gol i

03528 e T o Lagd 3oy Biglaie by Le Aolimy (1S 0l Legdd
79180 @l yu Az gand | 0T pen B Aol ola sga g (ol il
Lol Jelunty Ua Sl Jlain | o s lgl (g - Salaia quend 0 5 Tom

ALY coly

-0 s | St Guwiind o |

cilaglall Lidac 13le dslacl) JISEYI &in 3-19 25 o al asd
vl

(x) G351 < 1o (Jukationn x) JS&

(x) G5l < r(edia x) S

A panill ) S 3 yom ] oyl i

(x) @51 < 1 2 (phine ox) S8

e JS le il x Ao gema 31,31 e oof Liye 13] 4l ines
e gazma (po Aaliall JISEY IS O it Lils . 3551 0p! 993 Julsins
NETSINSTUSTER

/ dwg\
SN TN

S &

Winston program g el § goksi yl
L3 S (621 eyl 03 &g el @ Laid] sl o Alial (ya
o s bty el yull g o Al utews sl agms (Vg
oliay Aoyl Al 5535 o (Say a8 4-19 IS o599 3 plaial|
cales 31 aggaall mumiall JEL oW1 3 gl Llasis . qladll Alee
dala 3,88 o ear miss co yall Uasell Wl 40601 5l laad Lain




welhuoUl SAJI

e 355,53 a,a0] A8 Wlia 6585 o caomy 4T doys 9o JULI 12 Bg
S o g AL 3y puaall b 0] Ladndlg sl 1 oo
O a1 3y5all s 1o Ty Y Legie JS e B ol |
JSE B 0980 O oS Jo Dldaians 055 O @iy ¥ a1 (oS
dule 055 O comy W oY) dasgin il S galipddl CByag . gt
i yadl B Al jid madball oyl slacia ¥l elldg 5 ylaiall

3yaid

.((BJJQ.LH‘» fa}@.a.n ‘n.\.i:v 4-19 dsh&

Learning abstract structures & d yiud | vl | yod | ot

29 ,+l! Dietrich and MichalsKi ScadlS ey (i, malip g

313 A Ll ol e S el s (315 Caan o P INDUCE el
OSaas Lo Leod lode b daliad) wlisdl 55 JIEN (aa 22
oo 331,381 s 5 el s s il 51 el Sy Caungs o
et O (S g Tapuss




leill syl gol i

(1) 513 &(u) )8 0 2 1-JLs
(V)L_g)j\_s &(V) S & 0]
(vu) Llel &
(w) &_gjj\; & (W) yws :(y,x, w) 90 :2-Jlie
() e & () €& O
M pre&eS& O
(5 ) olel & (o) e &
(g olias H e pdl
A oS el g
(VU) Lei: (v a)d :1-Jlia
(yx) el & (vu) el . (y ox ow) d:2JLS
)_Si‘_j_uukg.d‘ (v u) L,.Lc.!uJaHqu_d\ do y Sl il diag
3llaall Aty e 028l ¥ Leiy Tagasd leeatd]
(2= > syntactic vector: 8,3 dxlie dlal sy Jiadl ()5S0 Ol 6Seas
<) JS () () S ()
Al gl oMe T AtV LS ssle| Lgigos o2 OSw Al
(BA13 S (5315 ) o 1 - Jlia
(e S 835 i) 22 -l
(e S a1 w8) 2255 bs
] gyl s 2 s 1 s 2+ Sy | o JEin ey
t A Cam gl 5oV @eaidl slms¥
(5 o o5 3S) 3 (o 15305 15)
cAaga e gt ALLEL Al o el oy G
ol Lo oo Aysaid) 23Nl alustinlg
(V) ;S & (W) 65010 & (vau) Llel:(va)d:l-do y i
(V) S & (W) yuS & (v u) Slei (v a)d 2-do 3
)'AT).«.SLA;U.&U.\LT).«.SLA;L,& d g1 g kel 1 g
saas il 1o laay of Sang )_..S s el (G518 s axsa9



welhuoUl SAJI
{kodratoff Cag315358 Lgdio g ald dgoline 5,1 Jleal clling

AQ 11 okt yui

el 9B ll (e Sat Bpuldadl B kel Mooy Lrgio 3l 10s (B ol
ad Jlall B e seull bl judl ae Sl bl A Y]
Y eVl alhas B dmpmin @il153 (g pdudl ju3 ) DL e 0 )
oia 33V Loy Juoss Ll a1 7y B Bysais amy Le sale i
033 LY b ek all) Lias s HS5 oais Ls |28 |l
Ll o3 1 bt 353 gl Lads Laysd lany ¥ T LS e

el claglall gy o Lia do bt (g1 sl il Sy
oy Lgal il (oo @laill gral o (oSan JS 3 Eg,all ALY o
e 52l €y 5 ysunll yudls A Al Lo o IS Guamil Ay lo
kS5 g Al

RysZard Mi-,SceadlSe 35150y Aaiulgr AQIT ol jo Shatinul 13
ool ¥ o sl s jslatl auiinl wBy (gsiall sl Pehalski
630 Caimg Lo Aoy, all Aledl ggindsy . P Liguntl Sl (ot A
o roladl (e A ) wle gazaS Lgie yuan (BLAN (ol el (o Linja
Sl il sue g wdgpall (o ially puameter value pairs /el
S O Lgie JSI S A1 yunlall (e 35 iy yie el Aleiad
5500 s TSkl ol ¥l e 0185 7,2 s 79l 5 Aeid

t @il ynl Lallae T ualal Jlie a2y

Lsle ue Bleddls & Bosle clidl 3yl cals 1)

o el Gieg &
o Lty aT Lg Bladly &

Aaad)ls Jomig dagy ¥ ylads dilio¥ (paad uB bl 5l 550 (03]
Al ol AlTs ) YLl a3 31 5301 oL AU e oLyl
oas il Bug3ll ALYl apen g’sfl'a.r’).a;’!l Jsl B 29 - eualall (e

Qj)l\fm;}” M%@‘SL)-MLALCLGM}&@E@&W



leill syl gol i

Lalaall 5S35 128y (Y1 calin e dald 53l AeY) paan (57) AeSLall
I3 15 S Lt Legd caliny Sull Alia¥l alipdl sl pagieds (S
Le ol Ll 2 galiydl Hla) a3y dienl La ST LEY Al L)
340 Lasae 3los asblall G311 (elasdl dlea) oL 290 @i
(L5 295) Wil (e Boaiand | delsall Amas HLid ] o pgalaiind

oaily PL doacaild ¢ 5 ol clin ) ol @laill ddae (53559
S| 3 g gl (B Bl A plall i (5201 Jladf el !
ol Bl ¥l paay (g ydndl yusl 5531 AQI gabi s Al 29 .PD
delgdll o Jie (AQIT Laps Lgidlad Il el e 38T Juolad codlas
T olis anzied Leiy dhenlal Lgs claall Gan Lad call 3l
(e 3:LaS JBT PD ()] asn g 088 63 531 &gy Ll o2 @l yg - ASTHl 3yl
SLEEYI Y (50 797 6 2 pummaall Gawe il PL lasy oIS 433 (PL
YLl e ZI00 PL ac§ el le 39)e 9. PD gealiyd 7 71,8 bilse
Lt (o OIS Gl g Alaiond | liaie 801 (a3 yand AaSL3 Lggd aud
calS il eBgll B PD galiyd £96,9 Jolas mumeall (o sl
LT Lae Tasl B (Y daluzmio (Say ity jndPL 2a313

Lelai¥l o o e ,S &yl ol w515 Hlael G 3ol L uly
S Gl A e aUatily 3545 o0 @latll A play i Sl 3 5!
ol ! o ullas i oIS add . gl sl ge sl elyaly
J27 36 LS olatll sl g Jaalicwy - e ditlly ol pe 1 oy oLiidls g1
91 intermediate conclusions Alaeu g 3L alasei] Cdlat ol R =
Lo g Ll el jguall o0 LS 510l le i Gl bzl
G o bl pddl aniein Ladn (Jlad) 33gume mals !
o2 JISaT 3ue adimi Js A 0¥ delsall 1) Aalo¥l JY sl
Aol ilia e 2301 1) @5 Lgans S LY a3l dol el
Guid cawnll oy umiall (aumdall e JST B de bl Lguanys
bl el p Alasal g Janll laa

AU e ySTa it e ygens PLLAW g3 L3l i l5all o clas a3



welhuoUl SAJI

o2 Al alaziwl (Sag (pliads Hlaa¥l pla s aey - Lehais
ebitl delyd el il e 435 Aglie 3T @ ¥lns
o2 il Golad B1aIS @laill Byl ) adl ey 0T g ale JSiny
Soied el slaslall @lle ono glall Bogan 45y aS g onelsd pog

Jlall s

AM gokui i
3y9a3li ZLuL%(Ié)DouglasLenat bt Mo 95 eals pdl i oS
ol ool eealall s e ol gabind hinite £35e3 589
Lol o AM (adg - @latdl) sl o B daneieal | il ALl d all
el Bl 3y ) anien Y Y ddyyad Galeadl ially @lanll
olsat Lia olidinl By . Lol ¢ gun B dila BT Juay STy Bl

i @il el yo LIS e

Lylas eualie e 115 (painti 48500 dueldy AM galiys Taug
Bl Juaall j1ai) stmetured objects ddSya SBLS JS& b cile gadl
L] o133 JS3 3 B yall ] (e suie ) BLYL (e
B (3 55 0 (e ¥ UL e Loy 3l

AM (g i b i 1
syl a8 (ailiasdl e standud dewld de gameas HLS Sy
Aagd Lm.ﬂ Aling . lus gaantly (liogaal! (AuSlall Aia¥l g ALY

NSVENIETVS [P ESEUSUI: SRy
prime numbers>: 3.d ¥ slae ¥y LI Sl JEL b
ER PO RV YRRV
1 o]
2=(x) divisors M‘}Eﬂ e dde sV
y=x3ll=y<=Gxly)V)=K JJsexll ol
23,13,11,7,5,3,2 : 4L
o slael rcaliagaall

256




leill syl gol i

el 58l (o o205 0B Ll Ampzmin slued

gy Ao slue ] ialus gunsl

Q3,8 domm o slaed

dmmall slae Y oe gl

(0LiaT 2 @ ,1n31) 800 :2dqall

L (o) Aol gl (e 33 1, VIAM el aoieions
sl grebiall s S daeially 65 o e Lol g 11,3
Bds @ualas

OIS 135 (Lol s @5 a3 Le (o) psedd cilum guasnll OIS 13] 1o
ilm gan3l o0 (ya JST Alia] slmy] o Tdlad] degl!

@ealall (o alial Lial o (o) psedoll 489 yall Abia¥l (4S5 13 )
PRI W |

(1 2) ynT aseal Aliel o (2) psedell Atiedl pam o amg 3] 120
(1 p) pauasd ga (a) OF aas Lagyae (So @ 13]g

coneggall Aagd 3ol @39 (T a) J pawasd 9o (a) OF ool 03]

function & by Jloes 3 Lo asgal ELY] ge gl 13] .3
.‘a‘.x.éiu.u'ﬂ 3531

Lo gandl Luyals Zausgll oaa comd pesliall 02a 5y gus Covunl (13
- JEieun o 5eaeS LniLill

ot LB Ala Lo aggal o g 1] 14-a

CAea ¥l B aggall O priely il and o Jol 03

ey 1000 -1epe ald V1 e 1-eo 338 pall Aol dats Liad 139
ol LS Aam il (055 csamd] wanl 301 30e o ggae

AT Y el g3l e ydia slael = jawm @uwld

ity @eldy slael -1 @uld

v ee13,11,7,5,3,2 @l all (0 2 ey slae =2 uld

. 169,121 ,49.,25.,9 .4 :p.‘.u\jé 3L alael=3 (Q.A.ulé

10 e g Firenl Ll o 3 puiaall byl (s 4 o Lo
5T 08 | eldy i @uld



welhuoUl SAJI

A )yl @50 B Haill asi 3 ey Al Hoia el 3 eal® (ST
g 5300y cm 2 oond Lo 2391 51t 9112 @l e yame o 35
Legie JS

calill le 3yl gomandl Gualals s @unlie AM il 13545
¥l Bugas L yae Less 3l O pudally ety Y STy (539 5l
celaitl el o I8 Aga s (e yudas Lindh ey (g0

55l Cllatg oS V1 65l (ro el Ssone llay ealaill
G yan moea Lipar 3929 Sugaadl o yall moe i CaLins] e
NASag @b yae o Lite Liger cdlad Lavygun ! metaheuristics

BACON -3 gokui yui

Ay ya¥) ilsall (LA (3ale]) ) BACON -3 galiyy chug
0L perfect gas laws alidl HLatl (0193 Jio dapdall (ol g3 o>l Lley
plasinly (il 05il5 Ohm‘slaw,‘ajbjllféjuacoulomb‘slawwﬁlﬁs
ey el slaall obldl o Uiy BLaaY CaLasY Ao yall =]
Dy b Lgims LIS Y L G il Y (S0 elld s

ORdde (o pitie o ldMall CLaiS o suall dd el ol ey
A

2-p )3T e dagd cladl LelS T-a Lo e dagd sl 13

el d s e 2709 T-p o Bl e dalplel A3Me (05501 3

0913 alipdl 2l 5 -19 Jgua B biladl maliydl slac by
PV=nRT ;LI

(ki) p o oS Wl b e ol il 3] golipull i
P darll iy Jiols B phah dlazey Les (eIl Vool LelS 5oy
Aol by dadiomy 4y . Luls G 1as T domy 45T Y] ¢ PV @zl
LelS 51335 PV o g 3T g - Al (351,01 45) T 35 Leotie
o2 Lgiad yglas illy PVIT Jlais| o sl yd) jlady 351 padl caslsy)
Al 35 3y V1 AaSI o2 T o AOES Aas MLl 5.6-19 J g
Laa LIl cmoles‘n el j>

Maed



leill syl gol i

@Auﬁ_” Jec ;Lﬁb.:t'glfo7 -19 dﬁ*—’.‘i)—‘&‘b‘ﬁ}"’ LS LG"TG‘A:‘-'J
sl Fl5 ) (6055 Y LT domy ST ¥ (o3 T ¥ lats | B plaill agis

Moles Temperature Pressure Volume PV
1 300 300 000 0.008 320 0 2496.0
1 300 400 000 0.006 240 0 2496.0
1 300 500 000 0.004 992 0 2496.0
1 310 300 000 0.008 597 3 2579.2
1 310 400 000 0.006 448 0 2579.2
1 310 500 000 0.005 158 4 2579.2
1 320 300 000 0.008 874 7 2662.4
1 320 400 000 0.006 656 0 2662.4
1 320 500 000 0.005 324 8 2662.4

P ol e 8B e Uy 519 J g

Moles Temperature PV PV/T
1 300 2.496 0 8.32
1 310 25792 8.32
1 320 2662.4 8.32
2 300 4992.0 16.64
2 310 5158.4 16.64
2 320 53248 16.64
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