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From RE to Scanner (1)

NextWord()
-— Stage 1: Initialization
state =[Sy ; word := €

initialize an empty stack S ; s.push (bad)

-— Stage 2= canning Loop
>Swhile tate S9)
=NextChar(chary ; werd := word + char
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TToken Type)(Type)

So S1

Linvalid invalid( registe

Se

invalid

oush (state)
cat := CharCat
l;tate := d[state, cat]
‘9—— tagem3s lback Loop \E
p CF
&

whi%e (state ¢ F A state # bad)
state := s.EoEg)

truncate word

' Sf;age 4: Interpret and Report

Pif state € E_then return Type[state]




Expr - Expr(+) Term
Term

Term — Term x Factor
Factor

Factor — (Expr)
a
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Context-Free Grammar (CFG): from RE
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Context-Free Grammar (CFG): from DFA
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Context-Free Grammar (CFG): Leftmost Derivation

Derivation: a + a * a

Expr - Expr + Term
Term Loy = Ecg t  lovm
lerm - Term x Factor 117}, 7
Factor = B T B
Factor - (Expr) D\ Farer + [form '
Parse Tree: a + a * a = A4 i (L?’M
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Context-Free Grammar (CFG): Rightmost Derivation

Exor - Expr + Term | Rerivafion: a +a *a

Term
Term — Term x Factor

Factor
Factor — (Expr)

&l

Parse Tree:a +a * a




Context-Free Grammar (CFG): Leftmost Derivation

Exor - Expr + Term Derivation: (a + a) * a

Term
Term —~ Term « Factor

Factor
Factor — (Expr)

&l

Parse Tree:a +a * a




Context-Free Grammar (CFG): Rightmost Derivation

Exor - Expr + Term Derivation: (a + a) * a

Term
Term —~ Term « Factor

Factor
Factor — (Expr)

&l

Parse Tree:a +a * a
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Unique leftmost derivation for the string (a + a) * a: Unique rightmost derivation for the string (a + a) * a:

Expr = Term Expr = Term
= Term x Factor = Term x Factor
= Factor » Factor = Term x a
= ( Expr ) = Factor = Factor « a
= ( Expr + Term ) = Factor = ( Expr ) * a
= ( Term + Term ) « Factor = ( Expr + Term ) = a
= ( Factor + Term ) « Factor = ( Expr + Factor ) x a
= (a+ Term ) « Factor = ( Expr + a) » a
= ( a + Factor ) » Factor = (Term + a) = a
= (a+a) = Factor = ( Factor + a ) * a
= (a+a) = a = (a+a) ~ a

S L ,,,(7“’45

A
1 /f’(ﬂdy,.

=7 ﬂ,jz,






