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LR Parsers, Example 2

State on Action Goto
top of id + ( ) $ T
stack

0 s4 s3 2

1 13 accept

2 r2 2 2 2 r2

3 s4 s3 2

4 r4 r4 r4 r4 r4

5 s4 s3 8

6 S5 s/

7 r3 r3 3 r3 3

8 r 1 ' r1 I
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LR Parsers, Example 2

Action

Goto

(

$

53

re
s3
rd
s3

r3
r1

r2

r4

s7

accept
r2

r4

STATE REMAINING PARSER

STACK INPUT ACTION

So id + (id)$ |Shift S4 onto state stack,
move ahead in input

S0S4 +(id)$ | Reduce 4) T —id, pop state
stack, goto S,, input unchanged

SpSo +(id)$ |Reduce 2) E— T, goto S+

SoS1 + (id)$ | Shift Ss f{:;‘j;n —

SpS1Ss (id)$ | Shift Sa stack _ -

S0S1S553 id)$ | Shift S4 ; L

S0S1S55354 )$ | Reduce 4) T—id : DA

S0S1S553S0 )$ Reduce2) E—T, . .

S0S1S595S6 )$ | Shift S; S I

S0S1S553SS7 $ |Reduce3) T— (E), goto Sg

S0S1S5Sg $ |Reduce 1) E—E +T, goto S+

SpS1 $ |Accept
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-

*There are three main types of LR parsers:

*LR(k)

*Simple LR(k) {SLR(k)}

*Lookahead LR(k) {LALR(k)}
*The major difference between them are in size of their tables and how
the tables are constructed.
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Classes of LR Parser -

*LR(0) is the simplest of all the LR parsing methods.
*Weakest LR parser.
*Theoretical parser more than a practical one.
*Why!?
*LR(0) parses without using any lookahead at all.
*Adding just one token of lookahead to get LR(I) vastly increases the
parsing power.
*Number of LR(0) grammar vs. LR(1) ones.
*The major drawback: the algorithm becomes somewhat more complex
and the parsing table gets much, much bigger.
*Many thousands vs. few hundred.

*A compromise in the middle is found in the two variants SLR(I) and
LALR(I).
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LR vs. LL Parser

*For LL(k)
*It must predict which product to use, having seen only k symbols of
the right-hand side.

*For LR (k)
*It can postpone the decision until it has seen tokens corresponding
to the entire right-hand side.
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