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Announcements

o Project document posted on website
- Only worry about page 1 - & for now
o Team formation
-~ We can take a few minutes to do ik now

- Malee priv&&@. Plazza Fms& with URIT
useriame and c:orrés[aomde CrikHub
wsername,



va\%ax and
semwankies

o Syntax: program structure
8 Semankbics: program meaning

o Semantics are determined (in pm'%)
by program structure.



Lanquaqges: the Ckamswv hier&rahv

"On Certain Formal Properties of Grammars” published 1959
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http://www.diku.dk/hjemmesider/ansatte/henglein/papers/chomsky1959.pdf
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https://openi.nlm.nih.gov/detailedresult.php?img=PMC3367694_rstb20120103-g2&req=4
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Lextical Skructure

ik wmain()f



Lextical Skructure

ik main(M

character skream

i nt t e




Lextical Skructure

ik main(M

charactker skream =2 boleein skream

190 E Ml AT id(“int”) id("main”) LPAR RPAR LBRACE




Lextical Skructure

toleens

' keywords (e.q. static, for, while, skruct)
operators (e.q. ¢, >, <=, =, ==, +, -, &, O
identifiers (e.q. foo, bar, sum, mvs&erfj)

Literals (e.q. =17, 34.82E-45, brue, e/, “S@.rev\iiv”)

- punctuation (e.q. L e il )
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Describing lexical
structure

o We heed some formal way of
describing the lexical structure of a
Language.



meta vs object
Llanguage

o object language: the language we
are describing

o meta langquage: the langquage we use
to describe the object language



meta vs object
Llanguage

o How do we distinquish between the
two?



meta vs object
Llanguage

o use quotes (meta vs ‘object’)

o Fuhﬁ%uﬁmm (e.q. MEy LS s, )

o use font or font property (meta vs

@ Fz»w\&u&%mm (e.g. e )



lanquaqes & grammars

o Formally, a language is a set of strings
over some alphabet

o Ex. {00, 01, 10, 11} is the set of all
skrings of length 2 over the alphabet {o, 1}

o Ex. {00, 11} is the set of all even parity
strings of length 2 over the atpkabe& {o, 11



lanquaqes & grammars

o Formally, a grammar is defined bj 4 ikems:
1. N, a set of non-terminals
2. ¥, a set of terminals
3. P, a set of productions
4.5, a start symbol
o =(N I, 7 %)



Lexical analysis: a bird's eye view
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lanquaqes & grammars

Formally, a grammar & = (N, %, B S) is defined by 4 items:
1. N, a set of non-terminals
N=1{X Y1
2. 3, a set of terminals (aiphabek)
Szla,bl < for example
NnZXz={l < general grammar constraints
3. P a set of productions of the form (right Linear)
X => aY
Y -» bX
Y =»a < a right linear gqrammar describing a reqular langquaqge
X => ¢

XeNYeNaci bel € denctes the empty string

4, S, a start s:jmboi.
S =0y
SeN

2022

Copyright Carl Alphonce



languages & grammars

[..] a regular grammar is a grammar that is right-reqular or left-reqular:

- all production rules have at most one non-terminal symbol
- that symbol is either always at the end or always ot the start of the rule’s right hand

side.

https: /fenm wikipedia.org/wiki/Regular_grammar




lanquaqes & grammars

Griven a skring aA, where a € 2* and A € N,
and a Fradw&&cm

A=->»Be?

we wrikte aA => ap to indicate Ehat aA derives
aB i one s%ep.

=>% and =>* can be used ko indicake k¢ or
arb&%mratj many derivation sE@.ps, respe«t&w@iﬁ‘



