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Idea for a parser:

@ The parser manages a viable prefix « = X ... X,, on the pushdown and uses LR(()
to identify reduction spots.

@ It can reduce with A — ~ , if|[[A — ~ e]|is admissible for

Optimization:
We push the states|instead of the X;|in order not to process the pushdown’s content with
the automaton anew all the time.

Reduction with| A — ~|leads to popping the uppermoststates and continue with the
state on top of the stack and input A.

Attention:

This parser is only deterministic, if each final state of the canonical L R(0)-automaton is
conflict free.

15/54

LR(0)-Parser — Example:

@9,

@ E—E+Te ]

F U * I T—TexF
* N —

[z 1]

qo

*int + int

16/54 16/54



LR(0)-Parser — Example:

temr) %)

@)
E—E+Te
* T—TexF

g4
90

*int + int

LR(0)-Parser — Example:

F

Q2
E—Te
T—TexF

E—FEe+T

S'—>Fe ]

q2
g0

[<]int + int

LR(0)-Parser — Example:

@9,

@ - . ) E—FE+Te ]

( ) * T—TexF

S'—>FEe
E—Fe+T

q3
qo

* int + int

16/54 16/54

LR(0)-Parser — Example:

q9

@ - ’ ) E—E+Te ]

L) * T—TexF

S'—Fe
E— FEe+T

E—Te
T—TexF

qr
q2
g0

int + int

16/54 16/54



LR(0)-Parser — Example: LR(0)-Parser — Example:

g

@) E—E+Te @ E—E+Te
T—TexF l.d % TP O IF
* = ——————

@ E—Te S"—Ee
T—TexF E—Fe+T
g4 410 )
£l qr
g2 g2
90 q0
s N
S
)
+ int y + int
@
(i) (B
16/54 16/54
LR(0)-Parser — Example: LR(0)-Parser — Example:
@) @
D) E—E+Te @ E—E+Te
—{ - . et

T—TxFe

T—TexF

E—Te
T—TexF

S'—Fe
E— FEe+T

q1
g0

q2
g0

+ int + int
16/54 16/54



LR(0)-Parser — Example:

@)

g6
g1
90

int

LR(0)-Parser — Example:

49
@DT*F. @— E{E+Th
F* ) * T—TexF
ﬁi /
E—Te
T—TexF ’
q9 —
g6

g1
g0

LR(0)-Parser — Example:

Q9
E—FE+Te ]

* —_——

g3
96
q1
qo

16/54 16/54

LR(0)-Parser — Example:

Qo
@ @ [(E=E+Te
Fﬂ’/--- S — rortat
Ed
7

q2
E—Te S > Ee |

-

16/54 16/54



LR(0)-Parser

... We observe:
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The final states ¢1, ¢2, ¢o contain more than one admissible item

= non-deterministic!
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Correctness:

we show:

The accepting computations of an LR(0)-parser are one-to-one related to those of a
shift-reduce parser M/%.

we conclude:

° |The accepted language is exactly £(G) |

@ The sequence of reductions of an accepting computation for a word w € T yields a
reverse rightmost derivation of G for w
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The construction of the LR(0)-parser:

States:{Q U{/} (f fresh)

Start state:
Final state:
Transitions:
Shift: g re) i 4 L@@l 0
Reduce: (par-. Jgmhe,pq) i [[A=Xi.. Xgme] € gm]
Finish: (wple,f) it 5 =5 ep

with the canonical automaton ‘ LR(G) = 1Q,T, d,q0, F) |

q=4(p, A)
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