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Y  I 

nllUdndn2lU? (knowledge representation) ~ & ! l U ? ~ n l l d d t t E l d j f i 2 n l l ~  
Y  I l Y  Y  Y  Y  

fl2W2 (knowledge engineering) ~ d l ~ ~ ? t t E l d f ? h l l l 5 ? . J ~  nlllldnd uR:n7lldfl2lul 
Y I  Y  Y Y  Y l  Y I  

h t t E l d l : L l ~ ~  L ~ ~ M I ( L !  (expert system) n1nlnmn~fi2nllumw~un35m~~~uh~\~u 
I Y Y  Y  Y I  I Y  Y  

d w  ~ r n n ' q : u i u ~ ~ d d r  : IM;~:I~IRLR~ R'u\lul:lru~ ~du2dltyiid 1 li ijuna d ~ n 2 w l  
Y  Y  Y  Y Y  Y l  Y  

(knowledge) n2u n 1 r u d ~ ~ n ~ 1 u ~ ~ & n 1 ~ d ~ 1 . m m 1 u ~ l n 6 ' 1 : m ~ ~ ~ u ? a 1 ~ u ~ m m 1 ~ ~ d n ~ n ~ w ~  

Y  Y  

d ~ : l s n ~ n ~ u n k  if q:fiad L& ~~au1a~m:i't:~un6n1un<~ Then ~ZIEI~ i&dn~ld?i  L ~ U I U  

.I f ddunnijn 

Then ~k~a 
Y  I 

a 7 q q : ~ ~ m I n ~ n u u l r d ~  rh 
I 

4 
~f r;auInm.~udd = un 

Then ~ d ; l l l ~ d  
Y  

- n1rldd1:Tnrm<d 1i 

I I I I  , , I  I 1  

~h2101V?as1.~u.rnua:pijau1.~$ 2 ~u'finr~dauf?u~nu9iiau1ju~n;l:~n~ww~u~du ~~u2n' ir  
I 

IS? u ~ ~ d u n d n  = 141 

Then ~ ~ U l , ~ l r  
I Y I  I Y  

n ~ r u d n ~ ~ ~ a u I n s : ~ a Q '  = nio  is ~&n?nimn 
I I Y l Y  I Y 

L&J u n h u l r n l h : ~ :  ~ n i a d n u ~ u  = h ~ ~ a l n d : n 2 n n o n ~ 1 u d n . ~ n 2 ~ 1 ~  (representing 



I I Y Y  I Y  

knowledge hniUny(;;lq: a t  L n ;a . r~7 t I  = i'&i Ill t1flf11 ~ ~ U ~ P ' ~ : ~ I D ~ ~ ? ~ U ~ Y ~ U  = yes  1 
I 

i f  dm; 
I I 

~ : M u ~ L I ~ ? w ? ~  i f  &in? = Iti ( ye s )  
I 

i f  un I# i f  un = 'ltl ( ye s )  

I I I 

i f  07tlzlj I# i f  a7~1;ll = I d  ( y e s )  
I Y  Y  Y  Y  l 

< ~ n ~ I u n ~ ~ I t i  i s  6 ~ : l d l u n ~ b . r  i s  known d a i s  unknow I u n ~ d t r a . r ~ : u u ~ ~ d s ~ t i i ~  
1 Y  Y Y  I Y  I Y Y  Y  

a%u ~ t u d q : n a u ~ u n r n 1 a n ~ 7 ~ ~ 1 u n ' 1 %  i s  known ua: i s  unknown IRRW n ~ I d  

i s  known Ui3: i s  unknow 1dU 
1 

i f  L % . I U ~ T I T J ~ . J U ~ . I  i s  known 
Y Y  

Than L jamwi3ad 

i f  L %Iu~ tlttiI4 U ~ J  is unknown 
1 Y  Y Y  

Then l ~ ~ f l ? l l I  L h n u i n ~ a . ~  

Y  I Y  I Y  

Then (~PILLHFIPJ 9:iifl?w~17fl?7 Then 1duHtd = 11~1 ( y e s )  nl l (1~1 i s  
I 

known LLR: i s  unknow ~ ~ L ~ u L ~ u ? &  
Y  Y W  

- n- r inu3  w n ~ n a w m  I a~nmn"u 
I I I Y  u 

4 
ti?ns"un~t%n~uinn-n 2 ng &I?u'Ifns?un'u~fl '3ruiu7l  mn"uTntIld and ma o r  u7 

Y Y  I I 

Then I W L  i?nuqnaa.r (a~ssr1u '3i . r Iuu~n??uih~i . r)  

U ~ E  if asa is know 
Y  Y Y  

Then E ~ ? l ~  1 ~ ? w u I ~ R ~ ~  

a s a  i s  known 



w  w w  

Then E~?l~ 1 ~ ? M U I ~ R B ~  

~ ~ n n i ~ u n ~  i;m a and L ~ U  
I  w  

if l;illl1!lttil;llld\1 = 97 and 

asa is known 
w  w w  

Then p ? i u  1 imu1naa.r 

w  I  1 W I  Y  

(lookup table) 1 1 ~ : ~ 1 5 ~ d f i . l ~ l ~ ~ ~ ~ f l 1 l ~ ~ ? l ~ l l l ~ . 1 ~ ~ ~ 1 ? ~ ~ n j ~ i i  4 ni5ldRituJl 

2 I  

question (light-condition) = ' 1 \1~~1!lm\l~d\1~finl&~t11;l15n6 ? 

ti I  

question (asa) = ~fiu~?ru'ld; ASA in715n=h?1 
Y  w  WI  

o-lninaulunin7uu51 bright-sun '$a\ ?N;IL~~RI (Value) mq light- 
I  I  w  

condition lihl bright7sun n;aninaum\l asa = 100 fi7M.J asa ~:LMI& 100 L&IRU 
Y W  w  I  I  Y *  I w  

lun i~naunin iugl~; r :na~~aunin iuniu~a~1ur : :uu  ~ ~ s ~ ~ i ~ ~ ~ n i r l ~ n ~ w ~ ~ ~  
Y W  I  W Y  w  1 1 W I  Y  w w  I  Y  

u a ~ n i ~ i n ? i ~ ~ d ~ a u n ? n i u  u ? n i  (value) ~~I~~IU;IU~:UU~?IU~ ~ : u ~ n ~ i u ~ < u ~ u d ~ u i 5 n ~ n  



1: If light-condition = bright-sun 

Then. . . 
2: If light-condition = dark 

Then. . . 
3: If light-condition = soft-shadow 

Then. . . 
l Y  YY  I Y  Y  I Y  

ninauig'ldnaqna~ ~iiuan"u light-condition ' l u n i n w a i ~ u u s ~ n a u I n ~ ~ u ~  3 $ntm:~~wi 
Y  Y  

+a bright-sun M','a dark M;a soft-shadow (97nnJJ& 3 PM 
I Y  Y  l I 

'lunriuaeq is know UA:: id unknown dtdu6 nmin'lur ~uugtdfladl@uiing 
I 1  Y Y Y  I Z Y 8  Y I  

~nEJ1aii.r is known L l A I  is unknown ~ ~ ~ a ~ b ~ ~ u d i u l r n n a u n i n ~ u u ~ n ~ d u n " u  Rjuilk lh 
Y  I I Y  

n i ~ ~ a ~ n " u n ~ ~ i i r m ~ i n ~ i i u a l n i n a u i ; a i ~ ~ :  ~ 8 n L ' l u n i r ~ ~ n i n w ~ ~ n a r ~ 1 n " ~  11% 
I 8 

question (light-condition) = L ~ ~ ~ ~ ~ ~ t i l \ f ~ ~ d . ~ ~ n ~ l h ~ f l l . l ~ l n < ~  ? 

(bright-sun , dark, sof t-shadow) ' . 
I Y Y  Y  Y Y I  I 

~ ~ s ~ n i ' l n g ' l a l n ~  ainifiauM'~a~s::nau&a:lr 

- 
3. LdlMUlfl (goal UEJI L ~ ~ E ) ~ ~ U U I U  (inference engine) 

Y e  I Y l  

IIUU~ ~ d u a d i ~ ~ : ~ ~ ~ i ~ s : ~ ~ ~ ~ i u i ~ n ~ ~ ~ h ~ i l l ~ ~ ~ ~ ~ d m i n ~ i ~  aur? ~ d u a d i ~  

goal = experssion f i ~ f J l ~ &  goal = advice. 

" 
goal = list f l 18~74& l  goal = (aperture, shutter speed). 

Y  Y  I 
- 4  4 

Expression UAZ list f i n 6  goal UU L ~ i~ tnaqniuqnq L nia.rauuw (inferenec 

engine) nYau ' lunlrni~un goal ni.r 7 ;n iaqaY~us :~&n l¶~ iun ; l?  1 n"qd 
I I Y  I I I 

3.1 L ~ a n i w n m m ~  goal 1Wa L(IU goal = advice L ~ ~ i l ~ ~ ~ ~ 1 ~ 9 ~ i ~ ~ n f I i a l  



I I 
4 

a d v i c e  ldufll ( v a l u e  ) ~9:1ldfl4fl?d?n~'l 
I I 3 Y Y 

3.2 t f i b q a W l w ~ : n ~ m r n ~  adv ice  imndjfl?7u; (cache)  U R Z ~ ~ ~ ? Y I E  ~Y:UU! .:; 
I 

Y b w  Y I I 

3.3 n 7 1 n ~ ~ 7 f 1 7 i 1 9 : 1 ~ ~ ~ \ 7 ~ ~ 2 ~  3.2 ?Un?7?:mlfl7m~ adv ice  

g o a l  = a d v i c e  

1 .  i f  l i g h t - c o n d i t i o n  = br igh t - sun  and 

a s a  = 100 

then adv ice  = '  a p e r t u r e  = f l l  and 

shu t t e r - speed  = 125 I .  

2. i f  l i g h t - c o n d i t i o n  = soft-shadow and 

a s a  = 100 

t h e n  a d v i c e  = ' a p e r t u r e  = f 8  and 

shu t t e r - speed  = 125' .  

3 .  i f  l i g h t - c o n d i t i o n  = br igh t - sun  and 

a s a  = 200 

t h e n  a d v i c e  = I  a p e r t u r e  = f 1 0  and 

shu t t e r - speed  = 125 I .  

4. i f  l i g h t - c o n d i t i o n  = soft-shadow and 

a s a  = 200 

t h e n  a d v i c e  = ' a p e r t u r e  = f 8  and 

shu t t e r - speed  = 125 I .  

q u e s t i o n  ( l i g h t - c o n d i t i o n )  = I  What i s  t h e  c o n d i t i o n  o f  l i g h t  ? 

(b r igh t - sun ,  soft-shadow), 

q u e s t i o n  ( a s a )  = '  What is t h e  f i l m  speed  3 

(100,  2 0 0 ) '  



I I I I w  

Lu'a RUN IIJ~ unlu L nianuiflayuiu9:u ibnim 4 goal goal = advice 
w a  I W I  I w  

{WI ~nia4nuiua~uiu9:n3iuninim4 advice ~ ~ ~ m i l f i l 3 l n ~ 1 1 1 ~ 1 9  1 ~u'1~1191np 1 : , 

w  W I  1 

advice = 'aperture = f I I and shutter-speed = 125 ' nam 1 : 9:L&9?41m~ L i b  
I W I  I 

nlm4 light-condition = bright-sun LLa: asa = 100 {WIL n~a4EIyulu?:Mlnltn4 
1 I w  I 

light-condition n a ~ ~ ~ 1 ~ n l 5 t f " l 3 9 n l ~ 4  light-condition 9 i n ~ $ 4 ~ 3 W ~ ~ ~ l i ~ . 1 ?  
w  1 W I  I 1  I W I  

l:uurr L ~ u 3 s i $ i ~ k M i 4 l u  <41~;nlar14 light-condition ~ & a ~ ' L u n d j n ? ~ ~  LniaqaI!3Jlu 
I I W I  I I w  

aanuminim 4 ligh-condition G3:;uB L$U?~I~'LMU (T~ITU~~U~L$~.III &:nu light - 
I I 

condition ~tJ;fhniU 

question (light-condition) = '  What is the condition of light ? 

(bright-sun, sof t-shadow) . 
What is the condition of light 3:IJlin~~ 

(bright-sun, soft-shadow) 
w w w  I I I I 

w9a ni;'Ltlnau?? sof t-shadow nlm4 light-condition GLnif?~ soft-shadow 9:nn 
w  w w  6 1 w  I 1 w  

u i l d  t du13'Lunkn3iu2 un3 L nia ~~~~uius:nR'ul~~rn'~~~Gn~-~m I : 'Lnu IJTI~JJ~I lo 1 i n  
I I I w  I 

Lnl1: light-condition l uLM l~u  soft-shadow Lu'aU119am 2 : i n  Lnrl:nlm4 

light-condition L M ~ U ~  
1  I I w  W I  

L ik I~9mlf I l tn4 advice (Lnl1: goal = advice) llima4~mm4 ass ~ 1 u n ~ J  
W I  I I I 

44 4 
aa; 2: llntlnu38L ' i I ~ f ? ~ 6 f l i m 4  light-condition nin iu l1?~'lf&nim4 asa 9:IJlinJ~ 

A w w w  l W W  I w  w  

w ~ n n a u ~ ~ ~ n a ~ ~ n a n ~ : ~ i n i n a u ~ i n ~  ni~ in3 ig ldnaum asa = 200 nam 2:  an m 3:  
I w  w  

n"inltluf?u i~n:rn 4 :  inns4 
W I  

$~U"U~IM.J advice = 'aperture = f8 and 
* t .  

shutter-speed = 2 5 0 ' .  
w w  w  Y 

Y 

4. n i l 1 d P i j ~ ~ ~ s  
I I Y Y w  w  

9 i n 6 i I ~ i 4 M ' l  'LuT3m 3 ni~iPi j~~11~1a:f11~14 (lookup table) Laiui'L419:ni 
w  W I  w  w  I w  

'Lnr:uugtdu~aio);n~iu&uin mln& l n p ~ i n h a s i s  2 d 



.goal = advice 

advice (x,y) 

advice (100, bright-sun) ='aperture = fll and shutter-speed = 125'. 

advice (100, soft-shadow)='aperture = f8 and shutter-speed = 125'. 

advice (200, bright-sun) ='aperture = f16 and shutter-speed = 120'. 

advice (200, soft-shadow) = aperture = f 16 and shutter-speed = 120 ' . 
1 : if aga = x and 

light-condition = y and 

advice (x,y) = Z 

then advice = Z. 
Y I I Y I I 

aak~n? h m  asa !num.j x R l  light-condition ?nLLmfiafl Y uA:Rl z ILumRl 
Y Y V v 1 I v 

nj~ufimrninau~~a:fiaun~~i;urm ~Zuadfi~u~m L$Y :uug~ds?aiqrm~n~au 1 i n  
b I 

r t l M i u i ~ l 7 ~ W I J ~ l ~ ~ ~ ~  advice 111 1 ~ ~ n a l ~ 1 1 ~ ~  (lookup table). 
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