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1. Top-down parsing (LL grammars )

1. Predictive parsing 

2. Bottom-up parsing (LR grammars)

1. SLR(1)  (Simple LR) 

2. LR(1) We will NOT cover 

LR(1) this year!   



Leftmost, rightmost derivations 
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LL(k) and LR(k) 

• LL(k) : (L)eft-to-right parse, (L)eft-most 
derivation, k-symbol lookahead.  Based on 
looking at the next k tokens, an LL(k) parser 
must predict the next production. We have been 
looking at LL(1). 

• LR(k) : (L)eft-to-right parse, (R)ight-most 
derivation, k-symbol lookahead. Postpone 
production selection until the entire right-hand-
side has been seen (and as many as k symbols 
beyond).  LR parsers perform a rightmost 
derivation backwards!



For LL(1), augment Grammar with end-of-input
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Can top-down parsing be automated? 
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This looks promising. But …. 
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…. how do we automate selection of the  

production to use at each step?
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FIRST (we will see how to compute later)
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  AaS|a=A  ,)FOLLOW(

FOLLOW (we will see how to compute later)
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The LL(1) Parsing Algorithm

()TopOfStack:
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)( while

 

 















X

α}{XM[X,a]

ken() LexNextToa :

aX

$X

()TopOfStackX:

en()LexNextToka:



12



Now use M to parse (x+y) …

}'{],'['$')'')$

'$')'')$

}{],['$')'')$

}'{],['$')')$

}'{],['$'))$

'$')()$(

)}({](,['$')$(

}'{](,['$)$(

}'{](,[$)$(

$}{](,[)$(





















TTMETETy

matchETEidTyx

idFidFMETEFTyx

FTTidTMETTEyx

TEEidEMETEyx

matchETEyx

EFFMEFTyx

FTTTMTEyx

TEEEMEyx

ESSMSyx

actionstackinput

13



… kachunk, kachunk, kachunk … 
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Computing FIRST:

Easy when there are no epsilon 

productions! 
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Computing FOLLOW:

Easy when there are no epsilon 

productions! 
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With epsilon productions NULLABLE is 

a useful function 
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Computing FIRST with epsilon productions! 
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Many grammars cannot be parsed LL(1)
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Bottom-up (LR) parsing to the rescue! 

grammar!
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