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 Parsing stack Input Action
    
1 $ n + n $ shift 
2 $ n + n $ reduce E → n 
3 $ E + n $ shift 

5

3 $ E  n $ shift 
4 $ E + n $ shift 
5 $ E + n $ reduce E → E + n 
6 
7 

$ E 
$ E’ 

$ 
$ 

reduce  E’ → E 
Accept 

 

 Parsing Stack Input Action 
1 $ ( ) $ shift 
2 $ ( ) $ reduce S → є 
3 $ ( S ) $ shift 
4 $ ( S )  $ reduce S → є 
5 $ ( S ) S $ reduce S → ( S ) S 

6

5 $ ( S ) S $ reduce S → ( S ) S 
6 
7 

$ S 
$ S’ 

$ 
$ 

reduce  S’ → S 
Accept 
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E1

i

E2

i

E3

i
E4

* E3E2

E5

+ E4E1E5

+ E4E1 E4E1

9

* E3E2i E2

i

E3

i
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γγ → → αα..XXηη γγ → → ααX.X.ηη
XX

γγ → → αα..XXηη γγ → .→ . β β 
єє
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S’ → .S

S → ( S ) S

1
S’ → S.S

0

S → .( S ) S

S → .

S → (.S ) S

S → .( S ) S

S → 2

3
S → ( S. ) S

(

(
S

(
)

18

S → . 2

5
S → ( S ) S.

S
S → ( S ) .S

S → .( S ) S

S → . 4

(
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E' E . E E' E . 

+ 

E E . + n 
E . n 

E E . + n 

n 

0 
1 

→ 
→ 
→ 

→ 
→ 

19

E . n E E . + n 
n

E E . + n 

2 3 4 
→ → → 

20



Dr. D.M. Akbar Hussain

Compiler Construction F6S 11

E' E . E E' E . 

+ 

E E . + n 
E . n 

E E . + n 

n

0 
1 

→ 
→ 
→ 

→ 
→ 

 Parsing stack Input Action
    

1 $ 0 n + n + n $ shift 2 
2 $ 0 n 2 + n + n $ reduce E → n 
3 $ 0 E 1 + n + n $ shift 3

E . n E E . + n 
n 

E E . + n 

n 

2 3 4 
→ → → 

21

4 $ 0 E 1 + 3 n + n $ shift 4 
5 $ 0 E 1 + 3 n 4 + n $ reduce E → E + n 
6 $ 0 E 1 + n $ shift 3 
7 $ 0 E 1 + 3 n $ shift 4 
8 $ 0 E 1 + 3 n 4 $ reduce E → E + n 
9 $ 0 E 1 $ accept

 

0

Á → .A

A → .(A)

A → .a

A  ( A)

1

2

Á  → A.

A → a.

A

(

a

a

(

22

A → (.A)

A → .(A)

A → .a 3
4 5A → (A.) A → (A).A )
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0

Á → .A

A → .(A)

A → .a

A → (.A)

A → .(A)

A → .a 3

1

2

4 5

A → A.

A → a.

A → (A.) A → (A).

A

(

A

a

a

)

(

Parsing Stack Input Action

1 $0 ((a))$ Shift

2 $0 ( 3 (a))$ Shift

3 $0 ( 3 ( 3 a))$ Shift

4 $0 ( 3 ( 3 a 2 ))$ Reduce A → a

5 $0 ( 3 ( 3 A 4 ))$ Shift

23

6 $0 ( 3 ( 3 A 4 ) 5 )$ Reduce A → ( A )

7 $0 ( 3 A 4 )$ Shift

8 $0 ( 3 A 4 ) 5 $ Reduce A → ( A )

9 $0 A 1 $ Accept

S’→ .S
S → S.
S → .AB
S → A.B
S → AB.
A  

S’→ .S S’→ S.

S → .AB A → .x

S → A.B

A → x.

S → AB.

S

x
Є

Є

A

B

24

A → .x
A → x.
B → .x
B → x.

B → .x B → x.x

Є
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S' S S S' S→ →S  S . S S .

A . x 

S A B . 
A . x 

S A . S A B 

x 

0 

5 

1 4

→ 
→ 
→ 

→

→ → → 

A 

B 

B → x

B 
. 

25

1 

2 

4 B .→ x

3 

x 

B . x → 

S' S . S S' S . 

A . x 

S A B . 
A . x 

S A . S A B 

x 

0 

5 

1 4 

→ 
→ 
→ 

→ 

→ → → 

A 

B 

B . → x 

B 
. 

 Parsing stack Input Action 
    

1 $0 x x $ s1 
2 $ 0 x 1 x $ r2 (A→x) 

2 

3 

x 

B . x → 

26

3 $ 0 A 2 x $ s3 
4 $ 0 A 2 x 3 $ r3 (B → x) 
5 $ 0 A 2 B 4 $ r1 (S → A B) 
6 $ 0 S 5 $ accept 
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27

state 0
'x' shift, and go to state 1
S go to state 5

state 3
B  ->  'x'. (rule 3)
$default reduce using S go to state 5

A go to state 2
state 1
A  ->  'x' .(rule 2)
$default reduce using rule 2 (A)
state 2
S  ->  A . B (rule 1)
'x' shift, and go to state 3
B  t  t t  4

$default reduce using 
rule 3 (B) 

state 4
S  ->  A B . (rule 1)
$default reduce using rule 1 (S)
state 5

$ go to state 6
state 6

$ go to state 7

28

B go to state 4 $ go to state 7
state 7

$default accept
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0

Á → .A

A → .(A)

A → .a

1

2

Á  → A.

A → a.

A

(

a

a

(

State Action Rule
Input Goto

( a ) A

0 Shift 3 2 1

1 Reduce Reduce A’ → A

A → (.A)

A → .(A)

A → .a
3 4 5

A → (A.) A → (A).A )

30

2 Reduce Reduce A → a

3 Shift 3 2 4

4 Shift 5

5 Reduce Reduce A → ( A )
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E' E . E E' E . 

+ 

E E . + n 
E . n 

E E . + n 

n 

0 
1 

→ 
→ 
→ 

→ 
→ 

State Action Rule
Input Goto

n + E
0 shift 2 1
1 shift/reduce E ‘→ E 3

E . n E E . + n 
n

E E . + n 

2 3 4 
→ → → 

31

2 reduce E → n
3 shift 4
4 reduce E → E + n

32
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0

S’ → .S

S → .( S ) S

S →

1
S’ → S.S

0S → .

S → (.S ) S

S → .( S ) S

S → . 2

3
S → ( S. ) S

(

S → ( S ) .S

(
S

(
)

33

5
S → ( S ) S.

)
( )

S → .( S ) S

S → . 4

34
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Parsing stack Input Action 
    
1 $ x x $ shift 
2 $ x x $ reduce A → x, reduce B → x  

36

3 $ A x $ shift 
4 $ A x $ reduce B → x 
5 $ A B $ reduce S → A B 
6 $ S $ accept 
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S' S . S S' S . 
S A B . 
A . x 

x 

0 

5 
→ 
→ 
→ 

→ 

A 

B

State Input Goto 
 x $ S A B 

A . x S A . S A B 
1 

2 

4 
→ → → B 

B . → x 

B
. 

3 

x 

B . x → 

37

0 s1  5 2  
1 r2 r2    
2 s3    4 
3 r3 r3    
4 r1 r1    
5  accept     

 

0

S’ → .S

S → .( S ) S

S → .

S → (.S ) S

S → .( S ) S

1

3

S’ → S.

S → ( S. ) S

S

(

(
S

State
Input Goto

( ) $ S

0 S2 R ( S →   ) R ( S →   ) 1

1 Accept

S .( S ) S

S → . 2

5
S → ( S ) S.

)
S → ( S ) .S

S → .( S ) S

S → . 4

(
)

38

1 Accept

2 S2 R ( S →   ) R ( S →   ) 3

3 S4

4 s2 R ( S →   ) R ( S →   ) 5

5 R ( S → ( S ) S ) R ( S → ( S ) S )
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E' E . E E' E . 

+ 

E E . + n 
E . n 

E E . + n 

n

n 

0 
1 

→ 
→ 
→ 

→ 
→ 

State Input Goto
 n + $ E
0 s2 1
1  s3 accept
2  r (E → n) r (E → n)  
3 s4

E . n E E . + n 
n

E E . + n 

2 3 4 
→ → → 

39

 
4  r (E → E + n) r (E → E + n)  

DDANGLINGANGLING--ELSEELSE: : 

40
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Parsing stack Input Action
    

1 $ i i o e o $ shift 
2 $ i  i o e o $ shift 
3 $ i i   o e o $ shift 
4 $ i i o  e o $ reduce S → o 
5 $ i i S  e o $ shift/reduce (shift) 
6 $ i i S e o $ shift 
7 $ i i S e o $ reduce S → o  

41

$ $ educe S → o
8 $ i i S e S  $ reduce I → i S e S  
9 $ i I  $ reduce S → I 

10 $ i S $ reduce I → i S 
11 $ I $ reduce S → I 
12 $ S $ accept 

 

S' → S . 
1 

S 
S → I . 
S' → S . 

0 

I → if . S 
I → if . S else S 2 

S → I . I 
S → . other 

I 

3 

other if 

4 

S → I . 

6 

S → I . 

I → if . S 
I → if . S else S I → if . S 

I → if . S else S 

I → if . S 
I → if . S else S 

if 

S I → if . else S 

if 

I

other S → . other 

S → . other 
S → . other 

42
5 

I → if . S 
S I → if . else S 

S else 

S 

7 
S I → if . else S 

other 
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St t  I t G t  State Input Goto 
 if else other $ S I 

0 s4  s3  1 2 
1    accept   
2  r1  r1   
3  r2  r2   
4 s4  s3  5 2 
5  s6/r3  r3   
6 s4  s3  7 2 

44

7  r4  r4   
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S' S→ .[ , $ ]
S .id→[ , $ ]
S .→ V := E[ , $ ]
V .id→[ , := ]

S id.→[ , $ ]

S' S→ .[ , $ ]

0

8

S

id

E V→ .[ , $ ]
E → .n[ , $ ]

[ ]
V id.→[ , := ]

.S → V := E[ , $ ]

V .id→[ , $ ]

[ , $ ]S → V := E.

0

2

1
V

:=

E

46

.S → V := E[ ,$ ]

E V→ .[ , $ ] E → n.[ , $ ] V id.→[ , $ ]

3

7

6 5 4

V
idn
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0

Á → .A

A → .(A)

A → .a

A  ( A)

1

2

Á → A.

A → a.

A

(

a

a

(

49

A → (.A)

A → .(A)

A → .a 3
4 5A → (A.) A → (A).A )

0

Á → .A

A → .(A)

A → .a

A → (.A)

A → .(A)

A → .a
3

1

2

4
5

Á  → A.

A → a.

A → (A.) A → (A).

A

(

A

a

a

)

(

50
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Parsing Stack (BU) Input Parsing Stack (TD)
$0 ( )( )$ $0
$0 ( 2 )( )$ $0 S 1
$0 ( 2 S 3 )( )$ $0 S 1 ( 2
$0 ( 2 S 3 ) 4 ( )$ $0 S 1 ( 2 S 3
$0 ( 2 S 3 ) 4 ( 2 )$ $0 S 1 ( 2 S 3 ) 4
$0 ( 2 S 3 ) 4 ( 2 S 3 )$ $0 S 1

54

$0 ( 2 S 3 ) 4 ( 2 S 3 ) 4 $ $0 S 1 ( 2
$0 ( 2 S 3 ) 4 ( 2 S 3 ) 4 S 5 $ $0 S 1 ( 2 S 3
$ 0 ( 2 S 3 ) 4 5 $ $0 S 1 ( 2 S 3 ) 4
$ 0 S 1 $ $0 S 1


