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A Non-SLR(1) Grammar

• I2 has a shift/reduce conflict:
– S->L.=R : action[2,=] shift 6
– R->L. :  action[2,=] reduce “R->L” 

• (= is in FOLLOW(R): S => L=R => 
*R=R)

– I2 is for a viable prefix L only and 
should not reduce R->L. 



LR Parsing Table
• Add more information to the states
• Split states to indicate which input symbol can follow the 

handle.
• LR(1) item

– [A->α.β, a], where A->αβ is a production and a (lookahead of 
the item) is a terminal or $.

– Lookahead has no effect on the item [A->α.β, a] unless β is ϵ.
– For [A->α., a], call for the reduction only if the next input symbol 

is a.
• LR(1) item [A->α.β, a] is valid for a viable prefix γ if there is 

a derivation S =>* δAw => δαβw, where
– γ = δα
– Either a is the first symbol of w or w is ϵ and a is $.



LR Parsing Table

• Changes to CLOSURE
– LR(0) items: add [B->.η] to I if [A->α.Bβ] is in I.
– LR(1) items: add [B->.η, b] to I if [A->α.Bβ, a] is in I

and b is a terminal in FIRST(βa).
– Why b is a terminal in FIRST(βa)

• Suppose that S =>* δAax => δαBβax
• For the same viable prefix (δα), S =>* δαBby => δαηby
• b can be FIRST(β) or a if β =>* ϵ. Hence, b can be 

FIRST(βa)



LR(1) items



LR(1) Items



LR(1) Items Example



Constructing LR Parsing Table



Constructing LR Parsing Table



LALR Parsing Table

• Merge LR(1) items with the same core (first 
component).

• No shift/reduce conflicts are introduced by the 
merge:
– Suppose there is a conflict in a merged state.
– There are [A->α.,a] and [B->β.aγ, b] in the item.
– Because the cores are the same, before the merge 

there is an item with [A->α.,a] and [B->β.aγ, c].
– Hence, the original item before the merge has a 

shift/reduce conflict.



LALR Parsing Table

• A reduce/reduce conflict can be introduced by 
the merge.

• Quiz: 
– Find LR(1) items for the grammar below
– Check how the reduce/reduce conflict is 

introduced by the merge.



LALR Parsing Table Construction



LALR Parsing Table Example



LR Parser and LALR Parser

• LR parser and LALR parser mimic each other for the 
correct input.

• For erroneous input, 
– LR parser detects error immediately.
– LALR parser reduces several more steps and detects an 

error before shifting any symbols.

Quiz:
1. Compare the steps for 

cdcd.
2. Compare the steps for 

ccd.


