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LR Grammars: - 

 A Grammar for which a parsing table can be constructed and for which every entry is 

uniquely defined is said to be an LR Grammar. 

All CFG’s are not a LR Grammar. 

Closure Operation:- 

 If I is a set of items for a grammar G then Closure (I) is the set of items constructed from 

I by the two rules. 

1. Initially every item in I is added to closure (I) . 

2. If Aα .Bβ is in closure(I) and Bγ is a production, then add the item B . γ to I, if 

it is not already there. 

Augmented Grammar:- 

 If G is  a grammar with start symbol S, then G´, the augmented grammar for G, in G with 

a new start symbol S´ and production S´S 

 

Ex:-1. Consider the grammar given below, 

 EE+T / T 

 TT*F / F 

 F(E) / id 

Construct an LR Parsing table for the above grammar. 

Solution:- 

(i) Elimination left Recursion 

 ETE´ 

            E´ +T E´/ε 

 TFT´ 

            T´ *F T´/ ε 

 F(E)/id 

  (ii) Finding FIRST and FOLLOW:- 

 FIRST(E)= FIRST(T) = FIRST(F) = { ( , id } 

 FIRST(E´) = { + , ε} 

 FIRST(T´) = { * , ε} 

 FOLLOW(E) = { ) , $ } 

 FOLLOW(E´) = FOLLOW(E) = { ) , $ } 

 FOLLOW(T) = FIRST(E´) = { + , ε} + FOLLOW(E´) 

            = { + , ) ,$ } 

 FOLLOW(T´) = FOLLOW(T) = { + , ) ,$ } 

 FOLLOW(F) = FIRST(T´) = { * , ε} + FOLLOW(T´) = { *, + , ) ,$ } 
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(iii) Numbering the Grammar:- 

1. EE+T 

2. ET 

3. TT*F 

4. TF 

5. F(E) 

6. Fid 

Augmented Grammar 

 E´E 

 EE+T 

 ET 

 TT*F 

 TF 

 F(E) 

 Fid 

Closure ( I´) 

 E´.E 

 E.E+T 

 E.T 

 T .T*F I0 

 T .F 

 F .(E) 

 F .id 

 

GO TO(I0, E ) 

 E´E.   I1 

 EE.+T 

 

GO TO (I0, T )  

 ET. I2 

 T T.*F 

 

GO TO(I0, F ) 

 T F.     I3 
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GO TO(I0, (  ) 

 F(.E) 

 E.E+T 

 E.T 

 T.T*F I4 

 T.F 

 F.(E) 

 F.id 

 

GO TO(I0, id  ) 

 Fid .     I5 

 

GO TO(I1, +  ) 

 EE+.T 

 T.T*F  

 T.F  I6 

 F.(E) 

 F.id 

 

GO TO(I2, *  ) 

 TT*.F  

  F.(E) I7 

 F.id  

GO TO(I4, E ) 

 F(E.) I8 

 E.E+T 

GO TO(I4, T ) 

 ET. I2 

 TT.*F  

GO TO(I4, F ) 

 TF.       I3    

GO TO(I4, (  ) 

 F(.E) 

 E.E+T 

 E.T 

 T.T*F I4 

 T.F 

 F.(E) 

 F.id 
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GO TO(I4, id  ) 

 Fid .     I5  

 

GO TO(I6, T  ) 

 EE+T.  I9 

 TT.*F 

 

GO TO(I6, F  ) 

 TF.      I3        
GO TO(I6, (  ) 

 F(.E) 

 E.E+T 

 E.T 

 T.T*F I4 

 T.F 

 F.(E) 

 F.id 

GO TO(I6, id  ) 

 Fid .     I5  

GO TO(I7, F  ) 

 TT*F.     I10  

GO TO(I7, (  ) 

 F(.E) 

 E.E+T 

 E.T 

 T.T*F I4 

 T.F 

 F.(E) 

 F.id 

GO TO(I7, id  ) 

 Fid .     I5  

GO TO(I8, )  ) 

 F(E) .     I11 

GO TO(I8, +  ) 

 EE+.T 

 T.T*F  

 T.F  I6 

 F.(E) 

 F.id 
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 GO TO(I9, *  ) 

 TT*.F  

  F.(E) I7 

 F.id  

Reduce:- 

 ET.     (I2 ) 

ACTION(2,FOLLOW(E)) = (2,) ), (2,$)   r2  

 

 TF.    (I3 ) 
ACTION(3,FOLLOW(T)) = (3,+),(3,) ), (3,$)  r4 

 

Fid.        (I5 ) 
ACTION(5,FOLLOW(F)) = (5,*),  (5,+ ), (5,) ),  (5,$)  r6 

 

EE+T.        (I9 ) 
ACTION(9,FOLLOW(E)) = (9,* ),  (9,$)  r1 

 

TT*F.        (I10 ) 
ACTION(10,FOLLOW(T)) = (10,+), (10,) ),  (10,$)  r3 

 

F(E).        (I11 ) 
ACTION(11,FOLLOW(F)) = (11,*),  (11,+ ), (11,) ),  (11,$)  r5 

 

 

 

State 
ACTION GOTO 

+ * ( ) id $ E T F 

0   S4  S5  1 2 3 

1 S6     acc    

2  S7  r2  r2    

3 r4   r4  r4    

4   S4  S5  8 2 3 

5 r6 r6  r6  r6    

6   S4  S5   9 3 

7   S4  S5    10 

8 S6   S11      

9  S7  r1  r1    

10 r3   r3  r3    

11 r5 r5  r5  r5    
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Ex:-2. Consider the grammar given below, 

 SCC 

 CcC / d 

Construct a CLR Parsing table for the above grammar. 

 

Solution:- 

(i) Elimination left Recursion 

 SCC 

 CcC / d 

  (ii) Finding FIRST and FOLLOW:- 

 FIRST(S)= FIRST(C) = { c , d } 

 FOLLOW(S) = { $ } 

 FOLLOW(C) = FIRST(C) = { c,d , $ } 

(iii) Numbering the Grammar:- 

1. SCC 

2. CcC 

3. Cd 

Augmented Grammar 

 S´S 

 SCC   I´ 

 CcC 

Cd 

Closure ( I´) 

 S´ .S,$ 

 S .CC,$   I0 

 C . cC,c/d 

C 
.
d,c/d 

 

GOTO (I0,S) 

 S´ S .,$     I1 

 

GOTO (I0,C) 

 SC.C, $ 

 C.cC, $ I2 

 C.d, $ 

 

GOTO (I0,c) 

 Cc.C, c/d  

 C. cC, c/d  

C.d, c/d  
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GOTO (I0,d) 

Cd ., c/d         I4 

 

GOTO (I2,C) 

 S CC .,$     I5 

 

GOTO (I2,c) 

 Cc.C, $  

 C. cC, $ I6 

C.d, $ 

 

GOTO (I2,d) 

Cd ., $         I7 

 

GOTO (I3,C) 

 C cC .,c/d     I8 

 

GOTO (I3,c) 

 Cc.C, c/d  

 C. cC, c/d I3 

C.d, c/d 

 

GOTO (I3,d) 

Cd ., c/d         I4 

 

GOTO (I6,C) 

 C cC .,$     I9 

 

GOTO (I6,c) 

 Cc.C, $  

 C. cC, $ I6 

C.d, $ 

 

GOTO (I6,d) 

Cd ., $         I7 

 

Reduce:- 

Cd., c/d     (I4 ) 

ACTION(4,c/d) = (4,c ), (4,d)   r3  

 

SCC. , $     (I5 ) 

ACTION(5,$) = (5,$)   r1  

 

Cd., c/d     (I4 ) 

ACTION(4,c/d) = (4,c ), (4,d)   r3   
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CcC., c/d     (I8 ) 

ACTION(8,c/d) = (8,c) , (8,d)   r2  

 

CcC., $     (I8 ) 

ACTION(9,$) = (9,$)   r2 
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