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Deterministic Machine Models

Memory Machine Languages
Finite States  DFA Regular
+ Stack DPDA [this wesk]
+ Tape ™ [later]
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Where did these models
come from?
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+ Tape MOTM [later]
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Modeling Human Intellect

= Turing Machine (Alan Turing, 1936)
- Mopdeling Human Compulers
* DFAs

- McdCulloch amd Pilts, "4 logical calculus of the
ideas immanent in nerous activity”™, 1543

- 5. L Kle=ne, A=pr==entation of Svents in
ferre Welbs and' Fmibe Aebormata, 1555

- Claude Shannon and John MoCarthy, Autormala
Studiems, 18956
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Out theoretical objective is not dependent on the
assumptions fitting exactly, It is a familiar
strategem of sgence, when faced with a body of
data too complex to be mastered as a whole, two
salact some limited domain of experiences, some
simple situations, and to undertake to construct &
model to fit these at least approximately. Having
set up such @ model, the next step is to seek a
thorough understanding of the model itself,

5. C. Kleene, Represemtation of Events it Nerve

Nets and Fimite Automata, 1956
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Language-Based

Models of Computation
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Moam (homsky (bom 1523), MIT Linguistics
Professor and Leftist Political St
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Hugo Chavez at the
United Nations

(20 Sept 2006)
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I don't know anybodly
whos ever read 3
Chomsky book, He
goes not wiite page
fumers, he writes
page stoppers. There P
are & fot of bent b
pages in Noam '
Chomsky s books, and
they are usually at
about Page 16,

Alan Dershowitz
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1 mist 2dmilt fo =EIng 2 oopyy of Hoam Chomsky's
ErnEaatic Srecores akomg with mes an my
Fecime=trmioan In 1861, Curimeg ooid miomarhs, winlls
croszing the Atlariic In an co=2n linsr 2ndl while

cEmping Im Europe, 1 resd that book rathier
thonciaghly and trisd 1o anessr same= basic
theorebcel cuestions. Here wes 3 marnskoss thimg: 2
methemebical theany of Erguege In whilch [ oould
LEE B mmputer progrRmimer's intuikonl The
mathsmatical, Ingulstc, and sgorthmic pars of my

Iife had previoush' b toilly separste. Dunng the
ansdng yeas thioss thres agoecis Decame steadlly

o= Irbertednied; amdl by the end of thee 1950s [

fioand mys=F a Frof=scor of Computer Soi=noe at
SEniford Unissrstty, primarby o= o weork: thek

P chome WiEh respect to lEnguages for oomplter

programiming.”
Daonad Kriuth
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Replacement Grammars

Left — Right
' Arrything that mstches the l=ft site can be reglaged
Ery wihaat = o the right side.

Lefr and Righe can be any sequence of verables
(nonterminals) amd symibols | berminals)
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Restricted Replacement Grammars

Unrestricted: o—f

(l=ft and right sides can be any s=guenc= of
symbals and variables)

Context-Sensitive: oAp - of

(A is & variable)
Context-Free: A s of
Reqular: A—aB;A—=a
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Example Regular Grammar

§25eeA (s))
A Spot B =
A —Jane B -
B —rnun Spot
R — jump E“w'\
run Jump
How many possibile sentences? d
End
Wity do we call € 2 Regessr Grammar?
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Example Regular Grammar

5§ 352 A 5 )

A —=Spot B C;E
A—=Jane B @j
B —run Spot Jane
B — jump e —
B —=and A run Illl.:'h_;g\_j:mp
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