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LR parsing animated step 1
0  S → E $ 
1  E → T "+" E   
2  E → T  
3  T → idstate "+" id $ E T

1 s 4 g 2 g 3
2 a
3 s 5 r p2
4 r p3 r p3
5 s 4 g 6 g 3
6 r p1

state 
stack

symbol 
stack input action

1 id "+" id $

Input string: 
 
 id "+" id $ 
↑



Compiler Construction 08: LR-parsing !3

LR parsing animated step 2
0  S → E $ 
1  E → T "+" E   
2  E → T  
3  T → idstate "+" id $ E T

1 s 4 g 2 g 3
2 a
3 s 5 r p2
4 r p3 r p3
5 s 4 g 6 g 3
6 r p1

state 
stack

symbol 
stack input action

1 id "+" id $ shift 4

1 4 id

Input string: 
 
 id "+" id $ 
   ↑

shift "id" onto 
symbol stack

shift state 4 onto 
state stack + goto 4
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LR parsing animated step 3
0  S → E $ 
1  E → T "+" E   
2  E → T  
3  T → idstate "+" id $ E T

1 s 4 g 2 g 3
2 a
3 s 5 r p2
4 r p3 r p3
5 s 4 g 6 g 3
6 r p1

state 
stack

symbol 
stack input action

1 id "+" id $ shift 4

1 4 id "+" id $ reduce p3

Input string: 
 
 id "+" id $ 
   ↑
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LR parsing animated step 4
0  S → E $ 
1  E → T "+" E   
2  E → T  
3  T → idstate "+" id $ E T

1 s 4 g 2 g 3
2 a
3 s 5 r p2
4 r p3 r p3
5 s 4 g 6 g 3
6 r p1

state 
stack

symbol 
stack input action

1 id "+" id $ shift 4

1 4 id "+" id $ reduce p3

TInput string: 
 
 id "+" id $ 
   ↑

✗

reduction removes top  
state 4 from state stack  
→ back at state 1

reduction replaces 
T "id" on symbol 
stack by NT "T"
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LR parsing animated step 5
0  S → E $ 
1  E → T "+" E   
2  E → T  
3  T → idstate "+" id $ E T

1 s 4 g 2 g 3
2 a
3 s 5 r p2
4 r p3 r p3
5 s 4 g 6 g 3
6 r p1

state 
stack

symbol 
stack input action

1 id "+" id $ shift 4

1 4 id "+" id $ reduce p3

1 TInput string: 
 
 id "+" id $ 
   ↑

✗

in state 1 we see  
"T" on top of the 
parser stack 
→ go to state 3
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LR parsing animated step 6
0  S → E $ 
1  E → T "+" E   
2  E → T  
3  T → idstate "+" id $ E T

1 s 4 g 2 g 3
2 a
3 s 5 r p2
4 r p3 r p3
5 s 4 g 6 g 3
6 r p1

state 
stack

symbol 
stack input action

1 id "+" id $ shift 4

1 4 id "+" id $ reduce p3

1 3 T "+" id $Input string: 
 
 id "+" id $ 
   ↑

✗

in state 1 we see  
"T" on top of the 
parser stack 
→ go to state 3
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LR parsing animated step 7
0  S → E $ 
1  E → T "+" E   
2  E → T  
3  T → idstate "+" id $ E T

1 s 4 g 2 g 3
2 a
3 s 5 r p2
4 r p3 r p3
5 s 4 g 6 g 3
6 r p1

state 
stack

symbol 
stack input action

1 id "+" id $ shift 4

1 4 id "+" id $ reduce p3

1 3 T "+" id $ shift 5Input string: 
 
 id "+" id $ 
   ↑

✗
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LR parsing animated step 8
0  S → E $ 
1  E → T "+" E   
2  E → T  
3  T → idstate "+" id $ E T

1 s 4 g 2 g 3
2 a
3 s 5 r p2
4 r p3 r p3
5 s 4 g 6 g 3
6 r p1

state 
stack

symbol 
stack input action

1 id "+" id $ shift 4

1 4 id "+" id $ reduce p3

1 3 T "+" id $ shift 5

1 3 5 T "+" id $

Input string: 
 
 id "+" id $ 
       ↑

✗

shift "+" onto 
symbol stack

shift state 5 onto 
state stack + goto 5
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LR parsing animated step 9
0  S → E $ 
1  E → T "+" E   
2  E → T  
3  T → idstate "+" id $ E T

1 s 4 g 2 g 3
2 a
3 s 5 r p2
4 r p3 r p3
5 s 4 g 6 g 3
6 r p1

state 
stack

symbol 
stack input action

1 id "+" id $ shift 4

1 4 id "+" id $ reduce p3

1 3 T "+" id $ shift 5

1 3 5 T "+" id $

Input string: 
 
 id "+" id $ 
       ↑

✗
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LR parsing animated step 10
0  S → E $ 
1  E → T "+" E   
2  E → T  
3  T → idstate "+" id $ E T

1 s 4 g 2 g 3
2 a
3 s 5 r p2
4 r p3 r p3
5 s 4 g 6 g 3
6 r p1

state 
stack

symbol 
stack input action

1 id "+" id $ shift 4

1 4 id "+" id $ reduce p3

1 3 T "+" id $ shift 5

1 3 5 T "+" id $ shift 4

1 3 5 4 T "+" id $

Input string: 
 
 id "+" id $ 
          ↑

✗

shift "id" onto 
symbol stack

shift state 4 onto 
state stack + goto 4
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LR parsing animated step 11
0  S → E $ 
1  E → T "+" E   
2  E → T  
3  T → idstate "+" id $ E T

1 s 4 g 2 g 3
2 a
3 s 5 r p2
4 r p3 r p3
5 s 4 g 6 g 3
6 r p1

state 
stack

symbol 
stack input action

1 id "+" id $ shift 4

1 4 id "+" id $ reduce p3

1 3 T "+" id $ shift 5

1 3 5 T "+" id $ shift 4

1 3 5 4 T "+" id $

Input string: 
 
 id "+" id $ 
          ↑

✗
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LR parsing animated step 12
0  S → E $ 
1  E → T "+" E   
2  E → T  
3  T → idstate "+" id $ E T

1 s 4 g 2 g 3
2 a
3 s 5 r p2
4 r p3 r p3
5 s 4 g 6 g 3
6 r p1

state 
stack

symbol 
stack input action

1 id "+" id $ shift 4

1 4 id "+" id $ reduce p3

1 3 T "+" id $ shift 5

1 3 5 T "+" id $ shift 4

1 3 5 4 T "+" id $ reduce p3

1 3 5 T "+" T $

Input string: 
 
 id "+" id $ 
          ↑

✗

✗

reduction removes top  
state 4 from state stack  
→ back at state 5

reduction replaces 
T "id" on symbol 
stack by NT "T"
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LR parsing animated step 13
0  S → E $ 
1  E → T "+" E   
2  E → T  
3  T → idstate "+" id $ E T

1 s 4 g 2 g 3
2 a
3 s 5 r p2
4 r p3 r p3
5 s 4 g 6 g 3
6 r p1

state 
stack

symbol 
stack input action

1 id "+" id $ shift 4

1 4 id "+" id $ reduce p3

1 3 T "+" id $ shift 5

1 3 5 T "+" id $ shift 4

1 3 5 4 T "+" id $ reduce p3

1 3 5 T "+" T $

Input string: 
 
 id "+" id $ 
          ↑

✗

✗in state 5 we see  
"T" on top of the 
parser stack 
→ go to state 3
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LR parsing animated step 14
0  S → E $ 
1  E → T "+" E   
2  E → T  
3  T → idstate "+" id $ E T

1 s 4 g 2 g 3
2 a
3 s 5 r p2
4 r p3 r p3
5 s 4 g 6 g 3
6 r p1

state 
stack

symbol 
stack input action

1 id "+" id $ shift 4

1 4 id "+" id $ reduce p3

1 3 T "+" id $ shift 5

1 3 5 T "+" id $ shift 4

1 3 5 4 T "+" id $ reduce p3

1 3 5 3 T "+" T $

Input string: 
 
 id "+" id $ 
          ↑

✗
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LR parsing animated step 15
0  S → E $ 
1  E → T "+" E   
2  E → T  
3  T → idstate "+" id $ E T

1 s 4 g 2 g 3
2 a
3 s 5 r p2
4 r p3 r p3
5 s 4 g 6 g 3
6 r p1

state 
stack

symbol 
stack input action

1 id "+" id $ shift 4

1 4 id "+" id $ reduce p3

1 3 T "+" id $ shift 5

1 3 5 T "+" id $ shift 4

1 3 5 4 T "+" id $ reduce p3

1 3 5 3 T "+" T $ reduce p2

1 3 5 T "+" E $

Input string: 
 
 id "+" id $ 
          ↑

✗

✗

reduction removes top  
state 4 from state stack  
→ back at state 5

reduction replaces 
NT "T" on symbol 
stack by NT "E"
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LR parsing animated step 16
0  S → E $ 
1  E → T "+" E   
2  E → T  
3  T → idstate "+" id $ E T

1 s 4 g 2 g 3
2 a
3 s 5 r p2
4 r p3 r p3
5 s 4 g 6 g 3
6 r p1

state 
stack

symbol 
stack input action

1 id "+" id $ shift 4

1 4 id "+" id $ reduce p3

1 3 T "+" id $ shift 5

1 3 5 T "+" id $ shift 4

1 3 5 4 T "+" id $ reduce p3

1 3 5 3 T "+" T $ reduce p2

1 3 5 T "+" E $

Input string: 
 
 id "+" id $ 
          ↑

✗

✗in state 5 we see  
"E" on top of the 
parser stack 
→ go to state 6
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LR parsing animated step 17
0  S → E $ 
1  E → T "+" E   
2  E → T  
3  T → idstate "+" id $ E T

1 s 4 g 2 g 3
2 a
3 s 5 r p2
4 r p3 r p3
5 s 4 g 6 g 3
6 r p1

state 
stack

symbol 
stack input action

1 id "+" id $ shift 4

1 4 id "+" id $ reduce p3

1 3 T "+" id $ shift 5

1 3 5 T "+" id $ shift 4

1 3 5 4 T "+" id $ reduce p3

1 3 5 3 T "+" T $ reduce p2

1 3 5 6 T "+" E $ reduce p1

Input string: 
 
 id "+" id $ 
          ↑

✗

✗
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LR parsing animated step 18
0  S → E $ 
1  E → T "+" E   
2  E → T  
3  T → idstate "+" id $ E T

1 s 4 g 2 g 3
2 a
3 s 5 r p2
4 r p3 r p3
5 s 4 g 6 g 3
6 r p1

state 
stack

symbol 
stack input action

1 id "+" id $ shift 4

1 4 id "+" id $ reduce p3

1 3 T "+" id $ shift 5

1 3 5 T "+" id $ shift 4

1 3 5 4 T "+" id $ reduce p3

1 3 5 3 T "+" T $ reduce p2

1 3 5 6 T "+" E $ reduce p1

1 E

Input string: 
 
 id "+" id $ 
          ↑

✗

✗

reduction removes the  
three top states (6, 5, 3) 
from state stack since the 
RHS of p1 has 3 symbols! 
→ back at state 1

reduction replaces 
"T + E" on symbol 
stack by NT "E"

✗✗✗
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LR parsing animated step 19
0  S → E $ 
1  E → T "+" E   
2  E → T  
3  T → idstate "+" id $ E T

1 s 4 g 2 g 3
2 a
3 s 5 r p2
4 r p3 r p3
5 s 4 g 6 g 3
6 r p1

state 
stack

symbol 
stack input action

1 id "+" id $ shift 4

1 4 id "+" id $ reduce p3

1 3 T "+" id $ shift 5

1 3 5 T "+" id $ shift 4

1 3 5 4 T "+" id $ reduce p3

1 3 5 3 T "+" T $ reduce p2

1 3 5 6 T "+" E $ reduce p1

1 2 E

Input string: 
 
 id "+" id $ 
          ↑

✗

✗

✗✗✗

in state 1 we see  
"E" on top of the 
parser stack 
→ go to state 2
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LR parsing animated step 20

0  S → E $ 
1  E → T "+" E   
2  E → T  
3  T → id

state "+" id $ E T

1 s 4 g 2 g 3
2 a
3 s 5 r p2
4 r p3 r p3
5 s 4 g 6 g 3
6 r p1

state 
stack

symbol 
stack input action

1 id "+" id $ shift 4

1 4 id "+" id $ reduce p3

1 3 T "+" id $ shift 5

1 3 5 T "+" id $ shift 4

1 3 5 4 T "+" id $ reduce p3

1 3 5 3 T "+" T $ reduce p2

1 3 5 6 T "+" E $ reduce p1

1 2 E $ accept

Input string: 

id "+" id $

in state 2 we read  
"$" as input 
→ accept and end


