














































































































An LR(1) item has the form:
[A → α • β, a]

CLR(1) Parser

The Dot (•): This is a position marker. It represents the current state of parsing 
for this production.

Everything to the left of the dot (α) has already been matched (seen and 
processed from the input stream).

Everything to the right of the dot (β) is expected to be seen next.

The Lookahead (a): This is a terminal symbol (or $, the end-of-input marker). 
It's a condition for the item. The item is only "active" or "valid" if the next 
token in the input stream is this specific token a.



Given a set of LR(1) items I, Closure(I) is constructed as:
1. Start with I: Put all items of into Closure(I).
2. Expansion Rule:

If [A→α • B β, a] ∈ Closure(I) and B→𝛾 is a production, then add:
[B→ • 𝛾, b]

for every terminal b ∈ FIRST(βa). 
3. Repeat until no new items can be added. 

S' → S
S → CC
C → cC | d

S' → • S, $
S → • CC, $
C → • cC, c|d
C → • d, c|d

S → CC
C → cC | d

Grammar Augmented Grammar

LR(1) Items



Goto Operation: The Goto(I, X) function means:
From a set of items I
If the dot (•)  is before symbol X,
Move the dot past X,
Take the Closure of the result.

S' → S
S → CC
C → cC | d

S → C • C, $
C → • cC, $
C → • d, $

S → • CC, $
Goto(I, C) 



S' → • S, $
S → • CC, $
C → • cC, c|d
C → • d, c|d

S → C • C, $
C → • cC, $
C → • d, $

S' → S
S → CC
C → cC | d

CLR(1) Parser

S' → S •, $
S

C

C → c • C, c|d
C → • cC, c|d
C → • d, c|d

c

C → d • , c|d

d

S → CC • $C

C → cC • , c|d
C

I0

I6

I1

I2

I3

I4

I5

d

d

I3
c

S → CC
C → cC | d

C → c • C, $
C → • cC, $
C → • d, $

c

C → cC • , $
C

C → d • , $ I7

I8

I9

I6

c

d



State ACTION GOTO
c d $ S A

0 S3 S4 1 2
1 Accept
2 S6 S7 5
3 S3 S4 r3 8
4 r3 r3
5 r1
6 S6 S7 9
7 r3
8 r2 r2
9 r2

CLR(1) Parsing Table



S' → • S, $
S → • CC, $
C → • cC, c|d
C → • d, c|d

S → C • C, $
C → • cC, $
C → • d, $

S' → S
S → CC
C → cC | d

CLR(1) Parser

S' → S •, $
S

C

C → c • C, c|d
C → • cC, c|d
C → • d, c|d

c

C → d • , c|d

d

S → CC • $C

C → cC • , c|d
C

I0

I6

I1

I2

I3

I4

I5

d

d

I3
c

S → CC
C → cC | d

C → c • C, $
C → • cC, $
C → • d, $

c

C → cC • , $
C

C → d • , $
I7

I8

I9

I6

c



S' → • S, $
S → • CC, $
C → • cC, c|d
C → • d, c|d

S → C • C, $
C → • cC, $
C → • d, $

S' → S
S → CC
C → cC | d

LALR(1) Parser

S' → S •, $
S

C

C → c • C, $|c|d
C → • cC, $|c|d
C → • d, $|c|d

c

C → d • , $|c|d

d

S → CC • $C

C → cC • , $|c|d
C

I0

I1

I2

I36

I47

I5

d

I36
c

S → CC
C → cC | d

I89

c

d I47



State ACTION GOTO
a b $ S A

0 S3 S4 1 2
1 Accept
2 S6 S7 5
3 S3 S4 r3 8
4 r3 r3
5 r1
6 S6 S7 9
7 r3
8 r2 r2
9 r2

State ACTION GOTO
a b $ S A

0 S36 S47 1 2
1 Accept
2 S36 S47 5
36 S36 S47 r3 89
47 r3 r3 r3
5 r1

89 r2 r2 r2

CLR(1) Parsing Table

LALR(1) Parsing Table



S' → • S
S → • AaAb 
S → • BbBa
A → • 
B → • 

S → A • aAb

S → AaAb | BbBa
A → ε
B → ε

S' → S • 
S

A

S → Aa•Ab
A → • 

I0

I6

I1

I2

I3

I4

I5

State ACTION GOTO

a b $ S A B

0 r3/r4 r3/r4 r3/r4 1 2 3

FOLLOW(S) = { $ }     FOLLOW(A) = { a, b }    FOLLOW(B) = { a, b }

S → B • bBaB

a

b

S → A aA • b

A

S → A aA b •

b

I7

S → Bb • Ba
B → • 

I8

S → BbB • a
B

S → BbBa •a

I9

State ACTION GOTO

a b $ S A B

0 r3/r4 r3/r4 1 2 3

SLR(1) 

LR(0) 



S' → • S, $
S → • AaAb, $
S → • BbBa, $
A → • , a
B → • , b

S → A • aAb, $

S → AaAb | BbBa
A → ε
B → ε

CLR(1) Parser

S' → S •, $
S

A

S → Aa•Ab, $ 
A → • , b

I0

I6

I1

I2

I3

I4

I5

S → B • bBa , $B

a

b

S → A aA • b , $ 

A

S → A aA b • , $ 

b

I7

S → Bb • Ba , $
B → • , a

I8

S → BbB • a , $ 
B

S → BbBa • , $ a

I9



State
ACTION GOTO

a b $ S A B
0 r3 r4 1 2 3
1 Accept
2 S4
3 S5
4 r3 6
5 r4 8
6 S7
7 r1
8 S9
9 r2

CLR(1) Parsing Table LALR(1) Parsing Table



S' → • S, $
S → • aAd, $ 
S → • bBd, $
S → • aBe, $
S → • bAe, $

S → aAd | bBd | aBe | bAe
A → f
B → f

CLR(1) Parser

S' → S •, $ 
S

a
I0

I1

I2

I3

I4

I5

S → a • Ad, $
S → a • Be, $
A → • f, d 
B → • f, e

I6

I7 I9

I8

S → b • Bd, $
S → b • Ae, $
A → • f, e 
B → • f, d

b

S → a A • d, $A

S → a B • e, $

A → f •, d 
B → f •, e

B

f

A → • f, e 
B → • f, d

S → b B • d, $
B

S → b A • e, $
A

S → a A d •, $
d

S → a B e •, $
e

I10

I11

S → b B d •, $d

S → b A e •, $
e

I12

I13

f



CLR(1) Parsing Table

LALR(1) Parsing Table

State
ACTION GOTO

a b d e f $ S A B
0 s2 s3 1
1 acc
2 s6 4 5
3 s7 9 8
4 s10
5 s11
6 r5 r6
7 r6 r5
8 s12
9 s13

10 r1
11 r3
12 r2
13 r4

State
ACTION GOTO

a b d e f $ S A B

67 r5/r6 r6/r5



Let S be the state on TOS and a will be the look ahead symbol.

1. If ACTION[S, a] = Si then shift(push) a into stack and increment the 
input pointer.

2. If ACTION[S, a] = rj where rj is α→ β then reduce(pop) 2 |β| and 
replace by α, if m is the state below α then push goto[m, α]

3. If ACTION[S, a] = accepted, then successful completion. 

4. If ACTION[S, a] = Blank, then Error. 

LR Parsing Algorithm
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