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LR(1) Parsing

—

ActionTable (Gotfo Table

State eof ) List Pair

- | S—

0 s3 ] 2
1 acc s3 4
1 Goul — List 2 r3 r3
2 List — List Puair 3 s6 s7 5
3  Pair ' 4 r2 r2
4 Pair = ( Pair ) 5 s 8
5 L) 6 s6 s10 9
7 r5 r5
' 8 r4 r4 '
9 s 11
10 rs
[ 11 r4 |
(a) Parentheses Grammar (by Action and Goto Tables

M FIGURE 3.16 The Parentheses Grammar,



LR(1) Parsing Algorithm

push $;

push start state, sy;
word < NextWord( ):

while (true) do:
state «— top of stack:

1f Action[state,word] = “reduceA— 8" then begin;
pop 2 x| B| symbols:
state « top of stack:
push A;
push Goto[state, A];
end;

else if Action{state,word] = “shifts;” then begin;
push word:;
push s;:
word < NextWord():

end;

else 1f Actionfstate,word] = “accept '
then break:;

else Fail();
end;
reportl success: /* executed break on “accept” case =/
W FIGURE 3.15 The Skeleton LR(1) Parser,



Parse the String () () ()

Iteration State Word Stack Action
ActionTable Goto Table Initial - ( $0
State eof ( ) List Pair 1 0 ( $ 0 s3
. 53 1 2 2 3 ) $0(3 S’/
| 1 acc §3 4 3 7 ( $0 ( 3 ) 7 S
21 fi(:rd —: i’:: Fair ; r3 ; 2 s 7 5 4 2 ( $ 0 Pa.lr 2 r3
3 | Pair 4 r2 r2 5 1 ( $ 0 List 1 S3
4  Pair — ( Pair ) 5 s8 6 3 ) $0List1 (3 S’/
5 1L o el : 7 7 ( $0List1(3)7 5
8 r4 r4 8 4 ( $ 0 List 1 Pair 4 2
. * 9 1 ( $ 0 List 1 s3
|1 (4 10 3 ) $0List1(3 S’/
. 11 7 eof $OList1(3)7 r5
(a) Parentheses Grammar (by Action and Goto Tables 12 4 eo f $ 0 LiSt 1 Pair 4 )
M FIGURE 3.16 The Parentheses Grammar. 13 | eof $0List "1 acc




1  Goal —> List

2 List = List Pair
3 | Pair

4 Puair = ( Pair )
5

L)

-—

(a) Parentheses Grammar

M FIGURE 3.16 The Parentheses Grammar,

Parse the String () () ()

Action Table
State eof ( )
0 s3
1 acc 53
2 r3 r3
3 s6 s7
4 r2 rl
5 s 8
6 s6 s10
7 r5 5
8 r4 r4
9 s 11
10 rs
11

r4

Goto Table

List  Pair
1 2
4
5
9

(b) Action and Goto Tables

Iteration State

Initial

Word
(

Stack
$0

Action



1  Goal —> List

2 List = List Pair
3 | Pair

4 Pair — ( Pair )
5

L)

-—

(a) Parentheses Grammar

M FIGURE 3.16 The Parentheses Grammar,

Parse the String () () ()

ActionTable Goto Table

State eof (

o

—
- O

OV oOoONOOVLE WN -

s3
acc 53
r3 r3
s6
r2 r2
s6
r5 5
r4 r4

) List Pair
1 2
4
s 7 5
s8
s 10 49
s 11
rs

r4

(b) Action and Goto Tables

Iteration State

Initial
1

0

Word

(
(

Stack
$0
$0

Action

S3



1  Goul — List

2 List = List Pair
3 | Pair

4 Pair = ( Pair )
5

L)

-—_—

(a) Parentheses Grammar

M FIGURE 3.16 The Parentheses Grammar,

State eof ( ) List Pair
0 s3 1 2
1 acc s3 4
2 r3 r3
3 s6 s7 5
4 r2 rl
5 s 8
6 s6 s10 9
7 r5 5
8 r4 r4
9 s 11
10 rs
11

Action Table

Parse the String () () ()

Goto Table

r4

(by Action and Goto Tables

Iteration State

Initial
1
2

0
3

Word

(
(
)

Stack
$0
$0
$0 (3

Action

S3
S’/



1  Goul — List

2 List = List Pair
3 | Pair

4 Pair = ( Pair )
5

L)

—

(a) Parentheses Grammar
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Parse the String () () ()

Actvv' on Table Goto Table

State eof ( )  List
s3 1
acc s3
r3 r3
s6 s7
r2 rl
s 8
s6 s10
r5 r5
r4 r4
s 11
rs

—r
> o

r4

Pair

2
4

(by Action and Goto Tables

Iteration State

Initial
|
2
3

0
3
7

Word
(

(
)
(

Stack
$0
$0
$0(3
$0(3)7

Action

s3
S’/
rd



Parse the String () () ()

| Actvv’ on Table éoto Table ‘
State eof ( ) List Pair
0 53 1 2
1 acc s3 4
1  Goual —> List 2 r3 r3 o .
o List — List Pair 3 ‘6 3 : Itgljatlon State  Word Stack Action
3 | Pair 4 r2 r2 Initial - ( $ 0
4 Pair — ( Pair ) 5 s 8 1 O ( $ O S3
5 | () 6 s6 s10 9 0 3
a 7 r5 r5 ) $0 ( 3 S/
8 r4a r4 3 7 ( $0 ( 3 ) 7 S
9 s 11 4 .
10 rs 2 ( $ 0 Pair 2 r3
11 r4
(a) Parentheses Grammar (b) Action and Goto Tables

M FIGURE 3.16 The Parentheses Grammar,



Parse the String () () ()

| Act.v’ on Table éoto Table ‘
State eof ( ) List Pair
0 s3 1 2
| 1 acc s3 3 Iteration State Word Stack Action
1 Goal — List 2 r3 r3 Tnitial $ 0
2 List = List Pair 3 s6 s7 5 nitia B (
3 | Pair 4 r2 r2 1 0 ( $ 0 g3
4 Pair = ( Pair ) 5 s8 2 3 ) $O(3 S’/
5 L () 6 s6 s10 9
. 7 ¢5 15 3 7 ( $0(3)7 5
8 r4 r4 4 2 ( $ 0 Pair 2 13
9 s 11 .
10 r5 d 1 ( $0List1 s3
11 r4
(a) Parentheses Grammar (by Action and Goto Tables

M FIGURE 3.16 The Parentheses Grammar,



Parse the String () () ()

L Acfion Table éotc;Table ‘
State eof ( ) List Pair
‘1’ . zi ‘ i Iteration State  Word Stack Action
1 Goal —> List 2 ¢3 r3 Initial - ( $0
2 List — List Pair 3 s6 s7 5 1 0 ( $0 s3
3 | Pair 4 r2 r2
4 Pair — ( Pair ) ¢ 58 2 3 ) $0(3 S’/
) () o 56 510 3 3 7 ( $0(3)7 r5
; : 2 :: 4 2 ( $ 0 Pair 2 r3
9 511 5 1 ( $ 0 List 1 s3
10 rs 6 3 ) $0List1(3 S’/
11 r4__
(a) Parentheses Grammar (b) Action and Goto Tables

M FIGURE 3.16 The Parentheses Grammar,



Parse the String () () ()

| Act’i on Table G'oto- Table
State eof ( ) List Pair
0 <3 1 5 Iteration State  Word Stack Action
1 acc s3 4 Initial - ( $0
1  Goul —> List 2 r3 r3
2 List — List Fair 3 s6 s7 5 1 0 ( $ 0 s3
3 | Pair . r2 r2 2 3 ) $ 0 ( 3 S’/
4 Pair = ( Pair ) 5 ] 5180 : 3 7 ( $ 0 ( 3 ) 7 S
’ Ex 3 (5 ?5 S 4 2 ( $ 0 Pair 2 r3
8 r4 r4 5 1 ( $0List1 s3
190 S;r1s:t 6 3 ) $0List1(3 S’/
11 (4 7 7 ( $OList1(3)7 5
(a) Parentheses Grammar (b) Action and Goto Tables

M FIGURE 3.16 The Parentheses Grammar,



1  Goul —> List

2 List — List Pair
3 | Pair

4 Pair = ( Pair )
5

| ()

—

(a) Parentheses Grammar

M FIGURE 3.16 The Parentheses Grammar,

State eof ( ) List Pair

0 s3 1
1 acc s3

2 r3 r3

3 s6 s7
4 r2 rl

5 s 8
6 s6 s10
7 r5 r5

8 r4 r4

9 s 11
10 rs
11

r4

Parse the String () () ()

Actﬁ‘ onTable Goto Table

2
4

5

(by Action and Goto Tables

Iteration State

Initial

O 1 O\ DN K~ WDN -

D J W= N JQWOo !

Word
(

(
)
(
(
(
)
(
(

Stack
$0
$0
§0 (3
$0(3)7
$ 0 Pair 2
$ 0 List 1
$0List1(3
$O0List1(3)7
$ 0 List 1 Pair 4

Action

S3
S’/
S

r3
s3
S’/
S
2



Parse the String () () ()

Actﬁ‘ on Table Got5 Table
State eof () List Pair Iteration State  Word Stack Action
0 53 1 2 Initial - ( $ 0
1 Goal —> List 12 ?c3c f§ ) : 0 ( 50 s3
2 List — List Pair 3 s6 s7 5 2 3 ) $ 0 ( 3 S’/
3 | Pair . r2 ra 3 7 ( $O(3)7 5
4 Puair — ( Pair ) 5 8 .
5 | i y R s6 510 9 4 2 ( $ OPa.1r2 3
- 7 5 15 5 1 ( $ 0 List 1 S3
2 4 r4 N 6 3 ) $OList1(3 s7
10 rS 7 7 ( $OList1(3)7 15
1 (4 8 4 ( $ 0 List 1 Pair 4 2
| 9 1 ( $ 0 List | s3
(a) Parentheses Grammar (b) Action and Goto Tables

M FIGURE 3.16 The Parentheses Grammar,



Parse the String () () ()

ActionTeble Goko et Iteration State  Word Stack Action
State eof ) List Pair Initial _ ( $ 0
? Z; 1 i | 0 ( $0 S3
aCcC
1 Goal — List 2 3 r3 2 3 ) $0(3 S7
2 List = List Puir 3 s6 s7 5 3 7 ( $ 0 ( 3 ) 7 rs
3 | Pair | 4 r2 r2 4 2 ( $ O Pall‘ 2 r3
4 Pair = ( Pair ) 5 s8 .
. L) o s6 510 ; 5 1 ( $ 0 List 1 s3
; 'i :Z 6 3 ) $0List1(3 S’/
9 r 511 7 7 ( $OList1(3)7 )
10 rs 8 4 ( $ 0 List 1 Pair 4 12
! s 9 1 ( $ 0 List 1 s3
(a) Parentheses Grammar (by Action and Goto Tables 10 3 ) $ 0 List 1 ( 3 S/

M FIGURE 3.16 The Parentheses Grammar,



Parse the String () () ()

ActionTable Goto Table Iteration State Word Stack Action
State eof ) List Pair Initial - ( $0
. 53 1 2 1 0 ( $0 s3
X Y2 ) 800 7
2 Li:‘: — L:Zr Fair _3, - ;36 s7 5 3 7 ( $ 0 ( 3) 7 IS
3 | Pair 4 12 r2 4 2 ( $ 0 Pair 2 13
4  Pair — ( Pair ) 5 s8 5 | ( $0List1 s3
S o el : 6 3 ) $ 0 List 1 (3 §7
8 r4 4 7 7 ( $OList1(3)7 r5
190 Sr? 8 4 ( $ 0 List 1 Pair 4 2
11 4 9 1 ( $ 0 List 1 S3
R 10 3 ) $0List1(3 S’/
(a) Parentheses Grammar (b) Action and Goto Tables 11 7 eof $ 0 List 1 ( 3 ) 7 5

M FIGURE 3.16 The Parentheses Grammar.,



Parse the String () () ()

| — Iteration State Word Stack Action
ActionTable Goto Table Initial ) ( $ 0
State eof ) List Pair 1 0 ( $ 0 33
0 s3 1 2
1 acc 53 4 2 3 ) $ 0 ( 3 s/
1 Goal — List 2 r3 r3 3 7 ( $O(3)7 rd
2 List = List Pair 5 s6 s7 5 4 2 ( $ O Pair 2 1'3
3 | Pair 4 r2 r2 + - .
4 Pair — ( Pair ) 5 s 8 S 1 ( $0 f}St ! s3
p ) 6 s6 510 9 6 3 ) $OList1 (3 s7
7 ¥5 15 7 7 ( $ 0 List1(3)7 5
8 r4 r4 L . ) .
o < 11 8 4 ( $ 0 List 1 Pair 4 12
10 rs 9 1 ( $0List 1 s3
d s 10 3 ) $0List1(3 57
(a) Parentheses Grammar (b) Action and Goto Tables 1 7 eOf $ O LISt ( 3 ) 7 rS
12 4 eof $0List 1 Pair4 2

M FIGURE 3.16 The Parentheses Grammar.,



Parse the String () () ()

Iteration State Word Stack Action
ActionTable Goto Table Initial - ( $0
State eof ( ) List Pair 1 0 ( $ 0 S3
. 53 1 2 2 3 ) $0(3 S’/
| 1 acc §3 4 3 7 ( $0 ( 3 ) 7 S
21 fi(:rd —: i’:: Fair ; r3 ; 2 s 7 5 4 2 ( $ 0 Pa.lr 2 r3
3 | Pair 4 r2 r2 5 1 ( $ 0 List 1 S3
4  Pair — ( Pair ) 5 s8 6 3 ) $0List1 (3 S’/
5 1L o el : 7 7 ( $0List1(3)7 5
8 r4 r4 8 4 ( $ 0 List 1 Pair 4 2
. * 9 1 ( $ 0 List 1 s3
|1 (4 10 3 ) $0List1(3 S’/
. 11 7 eof $OList1(3)7 r5
(a) Parentheses Grammar (by Action and Goto Tables 12 4 eo f $ 0 LiSt 1 Pair 4 )
M FIGURE 3.16 The Parentheses Grammar. 13 | eof $0List "1 acc




