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Our goal: impose deterministic choices on 

this non-deterministic LR parsing algorithm
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This is non-deterministic

since multiple conditions 

can be true and multiple 

items can match any 

condition.



The easy part: NFA  DFA
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2grammar for  tionsDFA transi fewA G
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2 of languagestack  for theDFA  Full G
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As usual, the 

ERROR state 

and 

transitions to

it are not

included in 

the diagram. 



(enlarged to improve readability)



(enlarged to improve readability)



How can we avoid shift/reduce conflicts?
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Now we can do a DETERMINISTIC SLR(1) parse of 

(x+y)
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Replay parsing of (x+y) using SLR(1) actions

(FW(X) abbreviates FOLLOW(X))
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accept!$,'$
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Better idea: Replace the stack contents with state 

numbers!  
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stack on the statesDFA  with parsing LR
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SLR(1)for  GOTO and ACTION
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Note: there 

may still be 

shift/reduce or 

reduce/reduce

conflicts!



SLR(1)for  GOTO and ACTION
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parse Example
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SLR(1)? Beyond
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3grammar for DFA  LR(0) G
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 conflict.  thisresolvecannot  SLR(1)
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 LR(1)!    SLR(1)? Beyond
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states as items )1(NFA with an  Define LR
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3grammar for DFA  LR(1) G
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LR(1)for  GOTO and ACTION
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LR(1)  vsSLR(1)
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LR(1)  vsSLR(1)

26

1. LR(1) is more powerful than SLR(1) 
2. The DFA associated with a LR(1) parser may 

have a very large number of states
3. This inspired an optimisation (collapsing 

states) resulting in a the class of LALR 
papers normally implemented as YACC. 
These parsers have fewer states but can 
produce very strange error messages. 

4. Ocaml’s Menhir is based on LR(1) and claims 
to overcome many YACC problems.  

5. We will not cover LALR parsing. 


