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Remove Left Recursion

 Immediate:
A — Aa|a

e Indirect:

S— Aa|b
A —Sd|Ac|€

Recursion: S — Aa — Sda
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Algorithm (Dragon book, p 177 fig 4.7)

* Limits: no € productions; no cycles
Arrange non-terminals in some order: A .. A_

fori=1ton
forj=11to1-1
replace each production of the form
A—AY by the productions

A—-dY|dY..dY
where A — d |d, |.|d areall the
current A, productions

end
remove immediate recursion on Ai

end
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E_E+T|T Build Parse Table

T T*F|F
F - (E)|id

What transformations do
we need to make?

What effects do these
transformations have?
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Parsing with JELAP | /27> A
e FIRST? FOLLOW? Parse Table? 3 A ->cBb
@ B ->ccb
B ->b

P JFLAP :<untitiedi> |

File In|:|ut| Test Convert Help
Edil Build LL(1) Parse Table
Build SLR{1) Parse Table 7
Brute Force Parse
Multiple Brute Force Parse
User Control Parse

CYK Parse P2 JFLAP : <untitled1=

Multiple CYK Parse File Input Test Convert Help

[ Editor | Build LL(D) Parse |

SISy

Do Selected | Do Step | Do All Mext Parse

S . AcB Define FIRST sets, | iT the Iamth::II:;i_lrraﬂer' | FOLLOW

A — aAb I? } i E i

A — cBb P : {}

B — cch

B —b é
e — e e e e =
E é
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Parse

2 JFLAP : <untitled1>

[ Editor |" Build LL(1) Parse | LL(1) Parsing |

File Input Test Convert Help X

"TEIDIE Text Size

_a [ b [ ¢ [ § |y :
i L Start Noninverted Tree |+
B b cch _
ACB Z
AB “Input ek
“Input Remaining cbb$
“Stack B

Replacing S with AcB.
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LL(2) Parse Table

* Two lookahead symbols

MS ->AcB
@2 A ->aAb
3 A ->aBb
@B ->ccb
DB ->b

dd

ab

acC
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Bottom Up Parsing WE->E+E

e Shift-reduce parsing g E -> FS )E
->

— used in many automatic parser generators, [ E_s
-> X

* Reduce the string to the start symbol

 Shift a symbol from the string on to a stack

$ Xx+x*¥x$ [shift
$ x +x*x$ [reduce
$E
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Shift/Reduce Contlict

stmt — IF expr THEN stmt
| IF expr THEN stmt ELSE stmt

Action

$ IF expr THEN stmt ELSE .... $ 777
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Sipser 2.24: E= {a'V’ |1# jand 21 #} CVICW

L= {w|aabb'; x, 2> 0}
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