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Symbol=>P/Q/R| ...
ComplexSentence(4= = ~sa)

Sentence (~=) — AtomicSentence (4= _» = ) | ComplexSentence

AtomicSentence (=S _» = ~laa) — True| False | Symbol (Cs.)

- — Sentence (~a)
(Sentence ~ Sentence)

| (Sentence v Sentence)

' (Sentence = Sentence)

| (Sentence <> Sentence)

—

NOT A=t = : —

AND : A

OR j§ : v

implies 32a 3o SEF I

if and only if (&=) 13 &213 1
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Artificial intelligence is a computer course.
Cat is an animal.
1Jle A8 e daaall () oS5 8
John's mother is married to John's father
true dspsaa Glis LIS iliall oda 5
false Lkl dida o34 Cat is a human deal) B3] 1) W
; R (Rules) xclall Al o
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Easy come easy go
Every why has an answer
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If animal gives milk it is a mammal
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Functions

* Functions are terms - they refer to a specific
object.

» We can use functions to symbolically refer

to objects without naming them.

* Examples:

fatherof(x) age(x) times(x,y)

Bopeall iy a I el e S 4 (variable) @ i) g
. £, ,7,V AN (connective) L)l o
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Predicate_name(Argument 1, ..., Argument n)
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1- COMPUTER_COURSE ( ARTIFICIAL INTELLIGENCE)
2- ANIMAL(CAT)

3- MARRIED (mother,(JOHN), father, (TOHN))

4- COME(EASY), GO(EASY)
5-COMMUNICATION(EVIL),CORRUPT(GOODMANNAERS)
6- EVERY (WHY), HAS (ANSWER)

7- ANIMAL(give (MILK)), MAMMAL (ANIMAL)
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Symbol

For All -8

Exist & 2

NOT: (¥) &

AND:

OR:;’

Then - 2!
<

greater than > [ S

less than < ;= _&

=199 (<[> ) ]
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greater than or equal >= s 5 e S

less than or equal <= 5w ' 0 8
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equal = ssbe
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If animal gives milk it is a mammal

Yy V4 X
ANIMAL(give (MILK)), MAMMAL (ANIMAL)
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1- ¥x {ANMIAL(x) ‘give(X.y) = MAMMAL(x)}
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Every city has a dogcatcher who has been
bitten by every dog in that city.
adaall S5 7 QIS y QSN galual g X G2l Ui ja ) 13
(Sl il e

(vx){[ CITY (x) > (Zy)(DOGCATCHER(y) ~ LIVES-IN (x.y)] *
(V2)[DOG(z)" LIVES-IN(z.x) >BIT(z.y)]}
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Cat is an animal

Dog is an animal

Dogcatcher is a human e

Animal has 4 legs

Person is human e

Animal (CAt) o

Animal (DOHG) -

Human (DOGCATCHER) -«

Leg(DOG)=4 ¢ Leg(CAT)=4 o) ) g2 s Leg(animal)=4 -
Human (PERSON) -
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e Brother(Richard, John)
e Married ( Father(Richard), Mother (John))
: (complex sentences ) 4 all Jaall 2-
A8 e Jan Line 5S35 Cprilan g Jag 53 30 a5 5l) (g sl Liaaaial 13) o
i ( BNF ) Jsa sk

» -Brother(LeftLeg(Richard), John)
e Brother(Richard, John) ” Brother( John, Richard)
e King (Richard) v King (John)
» - King(Richard) -> King(John)
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( All kings are person ).
V x King(x) -> Person(x)
13 X IS it sl Xl psaiall Al o3 Liendind L) Jaad
padd s x el 4 x O\S
( For all x, if x is a king, then x is a person ).
- 4daaMa
V A aaaall e 4t )l o ol 8131 58 (5352) => agdl @
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(King John has a crown on his head ).
3 x Crown(x) * OnHead (x, John)
x lia ol i3 bl g x Gl priall Loagl Leadiind L) Jaadli o
O ) e s plieda X Cua

( There exist an x such that x is crown on Jon
head ).

- 4Jaa M
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o) Al waY) IS Jsa o) e 5 1)) JUS o
( brothers are sibling ).
V x V'y Brother(x,y) * Sibling (x, y)
S ) Sy Alaad) oda
V x y Brother(x,y) * Sibling (X, y)
e add JS1 JUS claxsall o 5 G pand o) (S S o
(Everybody loves somebody )
V x 3y Loves(x,y)
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Fa’rher (John) = Henry i Jsi oS
Jie (gilas ot 3 glisall em u\ CSa LS @

\‘Bro‘rher(x Richard) © Brother(y,
Ruc ard) ” not (x = y) not (y = x)
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Advantages

1. It is very expressive.

2. It has unambiguous syntax and semantics.
Disadvantage

1. There is no generally efficient procedure for
processing knowledge.

- 4aaMa o

(== @) A yBY) ghidl e dosaill Glaaaall aadind o
predicate L) shiadl I Propositions logic
logic
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Common Semantic Relations

There is no standard set of relations for semantic networks,
but the following relations are very common:

INSTANCE: X is an INSTANCE of Y if X is a specific example
of the general concept V.

Example: Elvis is an INSTANCE of Human

ISA: X ISAY if X is a subset of the more general concept Y.
Example: sparrow ISA bird

HASPART: X HASPART Y if the concept Y is a part of the
concept X. (Or this can be any other property)

Example: sparrow HASPART tail




INST f INST

Semantic Network Example

HAZ-FART

EATS

|lasagna

HAZ-FART

CANNOT




Inheritance

* Inheritance is a key concept in semantic networks

and can be represented naturally by following ISA
links.

* In general, if concept X has property P, then all
concepts that are a subset of X should also have
property P.

 But exceptions are pervasive in the real world!

» In practice, inherited properties are usually
treated as default values. If a node has a direct
link that contradicts an inherited property, then
the default is overridden.
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» Sister_of(Mary,John) or Vs,p

Sister_of (s,p)
* Legs(John)=1

* Member_of(Mary, Female_Person)
» HasMother(Person,FemalePerson) :

™~




End







&% re g

Aadaa

iLaa Crriilom pie (Slidaso¥l €001 £9,8 (10 £ 9 yguall dxtlang bolad¥| juead

ol ll A5l yguall e 3yl @
ccsoloell s Ly giall e cldas slyn] ©

Image(s) — |

Pattern Recogntion
(PR)

(lassfication &
L Identfication of an
Image

Image(s) —*

Image Processing

(IP)

—> Processed Image

- 5Suad! Jlll 3 sotzms Lo olidarl] sa diel cpag @

Nt I S e

.5)3.44."3 w‘ 15.)”4.&3? cu.v.a«qhﬁ‘ Qbﬂ.’agi Badaie bfal




LY 58 oliks lew (&S

19 ey JUcaS 8Ll Byguo e Jalatl of o Lud ¥l <8 paiy a8 1w Lidla o
byl dab éi Ol 34 Lia o .8yl Ll ol £Y g Gl olgztl oisd
o bolas¥! o] edad Al o Ldiu O cpo ¥ @Jladl g s éigi Lla¥l e
Lo Q}b,.q.g,.os‘la.oséi de Syaddl o>l o3 cdudias A o Lpls

learning. clasiil>y. o
classification or recognition. ciiaiialsy. o




LY b oliks e (&S

Pattern Liu¥lne ole § deasiue dwbul Gl &, uags

: 29¥i Recognition Approaches or Methods

Template-Matching and _Jigatiaalbheda,b
Correlation Method.

Statically Approach. wslasyias,Lil v

Syntactic and Structural _.siulscleyiaa, ¢

Approach
Neural Networks Approach st o8t ¢




LU 58 olaby e (oS

oo s Ty 90 Ayl IS 7ydids

Led learning edau! s ya ois oS @
Led Dolas¥l Cacias g pues dlompe o5 ciiS [psly @




g

Template-Matching and “’J\ﬁﬂ*j\ iaUos

%jb LY a L
Correlation Method

| 9] 2o Cyldig A gduan IS4 e A ILT) Byguall (s

s> of| gasall 4iylaall ais Jnaispixel by pixel Ll §5ss2st
olre s 1 A8LoYL ciie JS ve cllgdll aeoedl ,LasNl 2 3dsyall oda

aa Gylal) gles @iz @

oilagdd Jozes A1l 5yguall el of Loguas o &iylall

bus ayzme JSI AU o ¥ oyl e dyaill A latl sia Ledseic oI Sied @
abdl A JS (e By plile ldadl iqgula sl e O35 § llaal
il L | {gdsets 0 050 a8 ey 2anys 90 s gl olikadly aualal
L gall oda JST Al Ayl




g

Statical Approach asla="%1 ds Ll i g, bl

A atll pasbas 2 Lo s Yold 8o Las Byguo (e 8 patll sy US o3 Sl
Aabaill (o lhoudl « JSA! (gl i JULT U oo IS elactdl A o 3 Lepis (&
bygal | s A Ll e o pad| oy 2liSy ! o Ldadl Al | Aaaed!
sl iiall jaibias ae dud Bagasll pasbasdl las i JSy 61321 )
ARTVY

Syaidl §5lyall ueloBo 4id S nilas)l de gosma sleis| (§ 2 Lid igaiall

Jaadl e




Syntactic and Structural Approach _.sii: b au az L)

CilBdal) Lgle Ciuai oSlg dia JS (ailadd 4ud ) adilly Jadd S5 Y 48y jhal) s3a B e
L) o i) A g pa Al e glae W il il g e JS (B gailadd) o

3 graph A aus gitree 3adS Bale Laaill Jiay 4% k) oda B alail) dda ja b o
. lBdlad) g A0 oY) ualiall Gustring  4ds Adudu




Syntactic and Structural Approach s as b aw 2z L

Sl Al Jadad P e i 4Gy ghall el & Ciiall) ddes o
parsing cua gl JAl Jae sISyntax analysis
bogall Al (e AU 43)e duad e} procedure
string s' graph 9 tree B ad JS pa il
AdAaal) 5 gual) 4gl) el g 1l) Cilial) dand




g

Neural Networks Approachi..o<i oS el o)z, Ll

Blad¥) Sl Apuand) Gl Led aadiind Al cYlawl) Gada (e o
o) spall 4 saaa JAX &us pattern sl (4 ds el
L)) o) Jasday Adyuanl) ASuAd) o 5810 Auanl) ASuA)

A sl g AGEN blail) JA) Al Ciniualll dda ya B Gl ay 0
Jaall) Jla ity ASuid) a6l ) 5 gY







17

&Y

Qolad) Ui (e A&l dda el o) il Cpe SN g
da gl A ABLGYLE Slead) ae lad¥) Jalad L S Ladi ag i
‘;_ZI QJéJS,}A-“ e\dilu\ &M‘ QE.AQ G SJL&JU @SM\
A3 ghaie clagleal) Alig 5guaSll il ludiclg el oY) i)
Basiial) ciliudatil) g geal sl JOA (e Jadlly 3 fag BB gl o0
9 Chgug Sl (IBM o) (2 ) Jie S ) (58 Ll paal Al
ATE&T




18

&Y

&) ) (A5 )™ 480 (5 Aalxd daklil eadall cliudat o

gl iy 455 speech Recognition "

.speech synthesis

s Bols 2ol Olgiwll § ondl Luas Ylme compol ladtll sia ©
23l o S ygqds 3 Blpmll Gigmddl sl ady .iguall e dyasll
sligdanll oo AiSI paanal § 7 bty Lol il o3 @1 Ao Lad! @lall




19

O e G paitl) dadail e gl

aﬁﬂ\e@@g}u\ﬂ\ Cnsad A ?M‘Lfb i_ail) dala| o KR
. gdle daada 4y Ay A (§ ghaiall

A e ABghiall Jaall of clalsll JUBiuly i) AUAT aghy e

) clalsl) sdd Joay A Jilee JAY Slea ol ol osh Sl

Jas cus Baalia ) Joaslly lgiallae Jeud 45580 (o gual

: (Gl




20

SO e (ol Ao 23 ol

s g AN o i el Aadasy Adlidle et Al o

pagal A Gshiadl DSl Jigad ) ciagh Al Aadley) 1) .Y
4 5%

Lo o el iagh (Al al<ial) o cd ptl) aJa0 lglag -
alial)

e Gl e addiaial) (a8 Al sl adaiul) aldl Lgda oY
A gua Agal g P (e iy Bas @ (3 dlma daglaae

N Al gua dgal g DA G cililyd) Jaxs ) 2B Lglag -




21

2SIl e oyl dalail o 5l

Isolated word ( 33,4l ) Al g al) calalsl u.b 8 il -
i gy gall Al dalsllg dalS JS G Jualll Al 48 5sySTEm
ey

continuous word ( aiwall ) Jualal) M) Jo (i) ¥
LBl LAY g0 AHBN Bogar lgd NS Sy




L o1 5iSIll 5 o slall daala
ddigll 4,8

selihaay) (1S3 sale

L& sasa A Dy
Neural Network




™~

guardl Dleall ) sa

Ll (LAY o) 63 (Adal) o
. g5 e
: . ‘ o \ NI i ¢ “ \

uJJMJM‘M‘P“%'\ o

Presynaptic
Terminal

wm-* [




Aadl LMALY -0

das




4 Q._\.J.j\_uj Lﬁ: A C e ‘ ..« - ):J.Si :\:ﬁ . Q\S. s )
Al siall ) Giladlas




/ S ..JE.GL}A:\_L_.\“)SA“S.:'@. S‘..;.:.S‘\
o) Elaall il pmnd alie s,

g P Hdden Laes T
L I..-- =y (T
o A

gad @1 —= A




\&M\gﬁhﬁa\

LY 4

ds

/




Z\*uaﬂ‘ | LEVAL aﬁ.ul.u\l\ Uailadll

o 1- set of simple processing
» 2- a pattern of connectivity

 3-a rule for propagating signal through the
network

* 4-a rule for combining input signal
* 5- arule for calculating an output signal
* 6- learning rule to adapt the weights
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