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Revisiting the Conflicts of the LR(0)-Automaton

What differenciates the particular Reductions and Shifts?
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LR(0)-Parser

Attention:

Unfortunately, the LR(0)-parser is in general non-deterministic.

We identify two reasons for a state ¢ € Q@ :

Reduce-Reduce-Conflict:

@
A—ve
A —y'e ) , ,
with A #£ A"V~ £y

Those states are called LR(0)-unsuited.

Shift-Reduce-Conflict:

A—n~ve
A’ ofeals

with aeT

Revisiting the Conflicts of the LR(0)-Automaton

What differenciates the particular Reductions and Shifts?
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Revisiting the Conflicts of the LR(0)-Automaton

What differenciates the particular Reductions and Shifts?
Input:

+ 40

Pushdown:
([T}
E - E+T | T
T — TxF | F
F — (F) | int

Revisiting the Conflicts of the LR(0)-Automaton
Idea:

In reverse rightmost derivations, right context determines derivations!
E|0
Input:
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Revisiting the Conflicts of the LR(0)-Automaton

What differenciates the particular Reductions and Shifts?
Input:

+ 40

Pushdown:

(qT)
E — E+T | T
T — TxF | F
F — (FE) | int

Revisiting the Conflicts of the LR(0)-Automaton

Idea: In reverse rightmost derivations, right context determines derivations!
Input:
40
Pushdown:
(qoil})
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LR(k)-Grammars

|dea: Consider k-lookahead in conflict situations.

Definition:
mar G is called LR(k)-grammar, if
S|with:
S =k aAw — afw 7 — =
S Ch S D o eewsia=al a[3=g]n[1=1]

LR(k)-Grammars

for example:

) s%| A=faAp |0 B-[aBpb | 1
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LR(k)-Grammars

Idea: Consider k-lookahead in conflict situations.

Definition:
The reduced contextfree grammar G is called LR(k)-grammar, if
aBwljapirr = B W ||ap4r With:

S =k aAw — afw

o e Y _q/
S ot o Aw a,ﬂ,w,}follows.afa ANB=B NA=A

Strateqy for testing Grammars for LR (k)-property

@ Focus iteratively on all rightmost derivations S — 7, a —>
@ lterate over k > 0
@ Foreach v :(handle with k-lookahead ) check if there exists a differently
right-derivable o/ 37w’ for which v = o’ 8w’ || 51
@ if there is none, we have found no objection against « being enough lookahead to disambiguate afw
from other rightmost derivations

LR(k)-Grammars

for example:

(1 s-@ B afaad o]

... isnot LL(k) forany k :

550 | []

Let S—raXw—aBw. Then af isofone ofthese forms:
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LR(k)-Grammars

for example:

(1) S—A| B A—aAb |0 B—aBbb | 1
...isnot LL(k) forany £ :

Let S—raXw—afw. Then «apwisofone ofthese forms:

A, B,a"aAb,a"abbb,a"0,a"1l (n>0)

LR(k)-Grammars

for example:

1) S—A| B A—aAb |0 B—aBbb | 1
...isnot LL(k) for any k — but LR(0):

let S—wraXw—aBw. Then «af isofone ofthese forms:

A,B,ad"aAb,a"aBbb,a"0,a"1l (n>0)

@2 S—aAdc A—AbL|D
... is also not LL(k) for any k :

Let S—raXw—aBw. Then «ap Iisofone ofthese forms:
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LR(k)-Grammars

for example:

(1) S—=A| B A—=aAb|0 B—aBbb]|1
...isnot LL(k) for any k — but LR(0):

Let S—raXw—aBw. Then af isofone ofthese forms:

A, B,ad"aAb,a"aBbb,ad"0,a"l (n>0)

L]
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LR(k)-Grammars

for example:

(1) S—A|B A—aAb |0 B—aBbb | 1
... is not LL(k) for any k — but LR(0):

Let S—raXw—aBw. Then af isofone ofthese forms:

A, B,ad"aAb,a"aBbb,ad"0,a"1l (n>0)

@ S—aAc A—Abb | b
... is also not LL(k) forany £ :
Let S—raXw—aBw. Then af isofone ofthese forms:

ab, aAbb, aAc
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LR(k)-Grammars

for example:

(1) S—»A| B A—aAb|0 B—aBbb|1
... is not LL(k) for any k — but LR(0):

Let S—raXw—aBfw. Then «ap isofone ofthese forms:

A, B,a"aAb,a"aBbb,a"0,a"1

(n>0)

2 S—aAc A—Abb | b
... is also not LL(k) for any k' — but again LR(0):

let S—wraXw—aBw. Then «af isofone ofthese forms:

ab, aAbb, aAc

LR(k)-Grammars

for example:
@) S—sadc A—bbA|b
Let S—LhaXw—afw with {y}=Firsty(w) then «afy isofone of

these forms:
ab®™be, ab®™bbAc, alc

23/54

24/54

LR(k)-Grammars

for example:

3) S—aAc A—=bbA | b
LR(k)-Grammars

for example:

B) S—aAc A—=bbA|D

Let S—=LraXw—afw with
these forms:
ab®™™be, ab®™bbAc, aAc

then

o bw + IQ\LMLC_

...isnot LR(0), but LR(1):
{y} = First,(w)

apBy

is of one of
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LR(k)-Grammars

for example:

@) S—adc A—bbA|b .is not LR(0), but LR(1):

Let S—raXw—afw with {y}=Firsty(w) then «fBy isofone of
these forms:
ab®™be, ab®™bbAc, aAc

4) S—aAc A—=bAb | b ... isnot LR(k) forany k > 0:
Consider the rightmost derivations:

S—Rab” Ab"c—ab"bb" ¢
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