LR(0) Analysis
Constructing LR(0) tables: Analysis example
®  The following is the analysis table obtained for the previous example

i Ty
E i + ( ) $ E T
0 s4 s5 1 7
1 s2 acc
2 s4 s5 3
3 r1 r r1 r r1
4 r3 r3 r3 r3 r3
5 s4 s5 6 7
6 s2 s8
7 r2 r2 r2 r2 r2
8 r4 r4 r4 r4 r4
Action Go-to
LR(0) Analysis

Constructing LR(0) tables: Analysis example

®  Check that the table is correct, analysing the following input strings with it:

® Correct: i+ (i+i)
® Incorrect: (i+i




LR(0) Analysis

2 > ] [0
E i + ( ) $ E T
o [ul l= N I A
1 s2 acc
2 s4 s5 3
3 r1 r1 r1 r1 r (0) E’HES$
4 r3 r3 r3 r3 r3 (1) EDE+T
5 s4 s5 6 7 (2) | T
6 s2 s8 (3) T>i
7 r2 r2 r2 r2 r2 (4) | (E)
8 r4 r4 r4 r4 r4

Action Go-to

ﬂ
LR(0) Analysis

2 2 ] [P
E i + ( ) s E T
2 = SELAS < I I OO B
1 s2 acc
2 s4 s5 3
3 1 r1 1 r1 r1 (0) E’'>ES$
4 r3 r3 r3 r3 r3 (1) ESE+T
5 s4 s5 6 7 (2) | T
6 s2 s8 (3) T—i
7 r2 r2 r2 r2 r2 (4) | (E)
8 r4 r4 r4 r4 rd

Action Go-to




LR(0) Analysis

= a Lilefefif-Je[r]s]
E i + ( ) 5 E T
° 1 ® A IS I OO O
1 s2 acc
2 s4 s5 3
3 r1 r1 r1 r1 r (0) E'DES$
4 r3 n r3 r3 r3 (1) EE+T
5 s4 s5 6 7 (2) E-T
6 s2 s8 (3) Toi
7 r2 r2 r2 r2 r2 (4) T (E)
8 r4 r4 r4 r4 r4

Action Go-to

ﬂ
LR(0) Analysis

= a Lil-felif=Jifofs]
E i + ( ) s E T
° L= > Lt e P P
1 s2 acc
2 s4 s5 3
3 r1 r1 r1 r1 r (0) E’'>ES$
4 r3 r3 r3 r3 r3 (1) ESE+T
5 s4 s5 6 7 (2) E>T
6 s2 s8 (3) Toi
7 r2 H r2 r2 r2 (4) T— (E)
8 r4 r4 r4 r4 rd

Action Go-to
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LR(0) Analysis

= a Lilelefif-Je[r]s]
E i + ( ) 5 E T
° 1 * i BN N KN G O B
Al -
2 s4 s5 3
3 r1 r1 r1 r1 r (0) E'DES$
4 r3 r3 r3 r3 r3 (1) EE+T
5 s4 s5 6 7 (2) E-T
6 s2 s8 (3) Toi
7 r2 r2 r2 r2 r2 (4) T (E)
8 r4 r4 r4 r4 r4

Action Go-to

ﬂ
LR(0) Analysis

a . Lil-felif=Jifr]s]
E i + ( ) $ E T
° L= > T oo fElo [ ]
1 s2 acc
2 s4 ﬂ 3
3 r1 r1 r1 r1 r (0) E’'>ES$
4 r3 r3 r3 r3 r3 (1) ESE+T
5 | s4 s5 6 7 (2) E-T
6 s2 s8 (3) Toi
7 r2 r2 r2 r2 r2 (4) T— (E)
8 r4 r4 r4 r4 rd

Action Go-to

102




LR(0) Analysis

= a Lilelefif-Tefr]s]

E i + ( ) 5 E T
° 1 * LT, fefifsfcfzfer]E]o |
1 s2 acc
2 s4 s5 3
3 r1 r1 r1 r1 r (0) E'DES$
4 r3 r3 r3 r3 r3 (1) EE+T
5 s5 6 7 (2) E-T
6 s2 s8 (3) Toi
7 r2 r2 r2 r2 r2 (4) T (E)
8 r4 r4 r4 r4 r4

Action Go-to

ﬂ
LR(0) Analysis
a . Lil-felif=Jifr]s]

E i + ( ) $ E T
° 1 > s AR KR R KR DN
1 s2 acc
2 s4 s5 3
3 r1 r1 r1 r1 r (0) E’'>ES$
4 r3 r3 r3 r3 (1) ESE+T
5 | s4 s5 6 7 (2) E-T
6 s2 s8 (3) Toi
7 r2 r2 r2 r2 r2 (4) T— (E)
8 r4 r4 r4 r4 rd

Action Go-to

104




LR(0) Analysis

):T DN |i|+|(|i|+|i|)|$|

E i + ( ) 5 E T
0 | s4 s5 1| 7 >|G|E|5|(|2|+|1|E|0|
1 s2 acc
2 s4 s5 3
3 r1 r1 r1 r1 r (0) E’HE$
4 r3 r3 r3 r3 r3 (1) ESE+T
5 s4 s5 6 7 (2) EST
6 s2 s8 (3) T-i
7 r2 H r2 r2 r2 (4) T— (E)
8 r4 r4 r4 r4 r4

Action Go-to

105
LR(0) Analysis
2 > [T

E i + ( ) $ E T
0 s4 s5 1 7 >|2|+|6|E|5|(|2|+|1|E|0| | |
1 s2 acc
2 s4 s5 3
3 r1 r1 r1 r1 r (0) E’SES$
4 r3 r3 r3 r3 r3 (1) EHE+T
5 | s4 s5 6 7 (2) E-T
6 a s8 (3) T-i
7 r2 r2 r2 r2 r2 (4) T— (E)
8 r4 r4 r4 r4 r4

Action Go-to

106




LR(0) Analysis

= a Ll [P ]s]
E i + ( ) 5 E T
° 1= * LT e[ 2]+ ]e]e]s[ (][] ]E]o]
1 s2 acc
2 s5 3
3 r1 r1 r1 r1 r (0) E'DES$
4 r3 r3 r3 r3 r3 (1) EE+T
5 s4 s5 6 7 (2) E-T
6 s2 s8 (3) Toi
7 r2 r2 r2 r2 r2 (4) T (E)
8 r4 r4 r4 r4 r4

Action Go-to

M
LR(0) Analysis

= a Llefclif=Tip]s]
E i + ( ) $ E T
° L= > LT o]zl el e[ 2 ] [E ]
1 s2 acc
2 s4 s5 3
3 r1 r1 r1 r1 r (0) E’'>ES$
4 r3 r3 r3 r3 (1) ESE+T
5 | s4 s5 6 7 (2) E-T
6 s2 s8 (3) Toi
7 r2 r2 r2 r2 r2 (4) T— (E)
8 r4 r4 r4 r4 rd

Action Go-to

108




LR(0) Analysis

>:T DN |i|+|(|i|+|i|)|$|
E i + ( ) $ E T
o [ ] [ L eI [T 1]
1 s2 acc
2 s4 s5 3
3 r1 r1 r1 n r (0) E’HES$
4 r3 r3 r3 r3 r3 (1) EDE+T
5 s4 s5 6 7 (2) EST
6 s2 s8 (3) T->i
7 r2 r2 r2 r2 r2 (4) T— (E)
8 r4 r4 r4 r4 r4
Action Go-to
ﬂ
LR(0) Analysis
2 » | [T
E i + ( ) $ E T
0 | s4 s5 1 7 >|3|)|6|E|5|(|2|+|1|E|0| | |
1 s2 acc
2 s4 s5 3
3 1 r1 r1 r1 r1 (0) E’'>ES$
4 r3 r3 r3 r3 r3 (1) EHE+T
5 s4 s5 6 7 (2) EST
6 s2 ﬂ (3) T-i
7 r2 r2 r2 r2 r2 (4) T— (E)
8 r4 r4 r4 r4 r4
Action Go-to

110




LR(0) Analysis

>:T DN |i|+|(|i|+|i|)|$|
E i + ( ) s E
K 2 1 selrfzlefrfElef [T [ ][]
1 s2 acc
2 s4 s5
3 r1 r1 r1 r1 r (0) E’HES$
4 r3 r3 r3 r3 r3 (1) EDE+T
5 s4 s5 6 (2) E-T
6 s2 s8 (3) T->i
7 r2 r2 r2 r2 r2 (4) T— (E)
8 r4 r4 r4 r4

Action Go-to

ﬂ
LR(0) Analysis

2 ~ | [T
E i + ( ) s E
|l =4 = ! el [T
1 52 acc
2 s4 s5
3 r r1 r r1 (0) E’'—>ES$
4 r3 r3 r3 r3 r3 (1) EHE+T
5 s4 s5 6 (2) EHT
6 s2 s8 (3) T-i
7 r2 r2 r2 r2 r2 (4) T— (E)
8 r4 r4 r4 r4 rd

Action Go-to

112




LR(0) Analysis

>:T DN |i|+|(|i|+|i|)|$|
E i + ( ) s E T
i - = T el [T
1 s2 H
2 | s4 s5 3
3 r1 r1 r1 r1 r (0) E’HES$
4 r3 r3 r3 r3 r3 (1) EDE+T
5 s4 s5 6 7 (2) EHT
6 s2 s8 (3) T->i
7 r2 r2 r2 r2 r2 (4) T— (E)
8 r4 r4 r4 r4 r4

Action Go-to

ﬂ
LR(0) Analysis

2 2 ] [ T5]
E i + ( ) s E| T
0 | s4 s5 1 7
: _ Mol [ [ 1 |
2 s4 s5 3
3 1 r1 [l r1 r1 (0) E’'HES$
4 r3 r3 r3 r3 r3 (1) ESE+T
5 | s4 s5 6 17 (2) |t
6 s2 s8 (3) T->i
7 r2 r2 r2 r2 r2 (4) | (E)
8 r4 r4 r4 r4 rd

Action Go-to

114

10



LR(0) Analysis

z Zy Lelif=1ils] | ]
E i + ( ) s E
0o | s4 H 1 slslcle ]l T 11T 1]
1 s2 acc
2 s4 s5
R (0) E’'HE$
4 | 3| 3| 3| k|3 (1) EHE+T
5 s4 s5 6 (2) | T
6 s2 s8 (3) T>i
7 2 [ r2 | r2 | r2 | r2 (4) | (E)
8 r4 r4 r4 r4 r4

Action Go-to

ﬂ
LR(0) Analysis

> Zy [¢Ti]=Ti]s] [ T |
E i + ( ) s E|T
0 s4 s5 1 7 i
1 s2 i slafifsfefo] [T |
2 | sa4 s5 3
3 | | ||| n (0) E'E$
4 3 r3 r3 r3 r3 (1) EHE+T
5 s5 6 7 (2) | T
6 s2 s8 (3) T->i
7 r2 r2 r2 r2 r2 (4) | (E)
8 rd rd r4 rd4 r4

Action Go-to

116

11



LR(0) Analysis

z Zy Lelif=1ils] | ]
E i + ( ) s E
0o | sa s5 L
1 s2 acc >|7|T|5|(|0| | | |
2 s4 s5
R (0) E’'HE$
4 | 3 B3| 3| 3 (1) E—E+T
5 s4 s5 6 (2) | T
6 s2 s8 (3) T>i
7 2 [ r2 | r2 | r2 | r2 (4) | (E)
8 r4 r4 r4 r4 r4

Action Go-to

ﬂ
LR(0) Analysis

5 N [¢Ti]=Ti]s] [ T |
E i + ( ) s |E|T
0 s4 s5 1
1 s2 i slefefsfejo] [ | |
2 s4 s5
3 | | ||| n (0) E'E$
4 3 r3 r3 r3 r3 (1) EHE+T
5 s4 s5 6 2) | T
6 s2 s8 (3) T>i
7 r2 r2 r2 r2 (4) | (B)
8 rd rd r4 rd4 r4

Action Go-to

118
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LR(0) Analysis

z Zy Lelif+1ils] | ]
E|l i |+ ()]s |E]|T
0 | sa s5 LI
AL NN
2 | s4 s5 &
R (0) E’'HE$
4 | 3| 3| 3|3 |3 (1) E-E+T
5 s4 s5 6 7 (2) | T
s | 2| s8 (3) T-i
7 2 [ r2 | r2 | r2 | r2 (4) | (E)
8 r4 r4 r4 r4 r4

Action Go-to

ﬂ
LR(0) Analysis

> Zy [(Ti]«Ti]s] [ T |
E i + |« ) s | E|T
0 s4 s5 1 7 i
1 s2 acc >|4|I|2|+|6|E|5|(|0|
2 s5 3
3 | | ||| n (0) E'E$
4 3 r3 r3 r3 r3 (1) EHE+T
5 | s4 s5 6 | 7 (2) |t
6 s2 s8 (3) T->i
7 r2 r2 r2 r2 r2 (4) | (E)
8 rd rd r4 rd4 r4

Action Go-to

120
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LR(0) Analysis

z Ty Lelif=Tils] | ]

El i [+ ] [y ]s]E]|T
0 | sa s5 LI
1 s2 ace MafTfz][+Jefefs]c]o]
2 | s4 s5 E
R (0) E’'HE$
4 | 3| 3| 3] 3 (1) E>E+T
5 s4 s5 6 7 (2) | T
6 s2 s8 (3) T>i
7 2 [ r2 | r2 | r2 | r2 (4) | (E)
8 r4 r4 r4 r4 r4

Action Go-to

ﬂ
LR(0) Analysis

> Zy [(Ti]«Ti]s] [ T |
E i + |« ) s | E|T
0 s4 s5 1 7
1 s2 i slefefsfejo] [ | |
2 | sa4 s5 3
3 | ||| r (0) E'E$
4 3 r3 r3 r3 r3 (1) EHE+T
5 | s4 s5 S (2) |t
6 s2 s8 (3) T->i
7 r2 r2 r2 r2 r2 (4) | (E)
8 rd rd r4 rd4 r4

Action Go-to

122
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LR(0) Analysis

z Ty Lelif=Tils] | ]

E i + ( ) s E
0 | s4 s5 1
1 _ Mlefefsfcfo] T 1]
2 s4 s5
3| |1 || o (0) E’>ES$
4 | 3| 3| 3|3 |3 (1) E-E+T
5 s4 s5 6 (2) | T
6 s2 s8 (3) TH>i
7 2 [ r2 | r2 | r2 | r2 (4) | (E)
8 r4 r4 r4 r4 r4

Action Go-to

ﬂ
LR(0) Analysis

> Zy [(Ti]«Ti]s] [ T |
E | i + |« ) s | E| T
0 s4 s5 1
1 s2 acc >|6|E|5|(|°| | | |
2 | sa4 s5 3
3 | | ||| n (0) E'E$
4 3 r3 r3 r3 r3 (1) EDHE4T
5 | s4 s5 6 | 7 (2) |t
6 s2 s8 - (3) T->i
7 r2 r2 r2 r2 r2 (4) | (E)
8 rd rd r4 rd4 r4

Action Go-to

124
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LR(0) Analysis
Constructing LR(0) tables: exercise

Build the LR(0) analysis table associated to the grammar with the following
production rules. The axiom of the grammar will be the non-terminal <Block>.

(1)<Block>—>
(2)<Decs> —>
(3) I
(4)<Ejecs>—>
(5) I

begin <Decs> ; <Ejecs> end
dec

<Decs>;dec

ejec

ejec ; <Ejecs>

LR(0) Analysis

Constructing LR(0) tables: exercise

Extended grammar:
(0)<Block’'>—>
(1)<Block>—>
(2)<Decs>—>
(3) I
(4)<Ejecs>—>
(5) I

<Block>$

begin <Decs> ; <Ejecs> end
dec

<Decs>;dec

ejec

ejec ; <Ejecs>

We shall use the following abbreviations:

<Block’>, B’
<Block>, B
<Decs>, D
<Ejecs>, E
begin, b
dec, d

end, £
ejec, e

126
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Sy

LR(0) Analysis

Constructing LR(0) tables: exercise

Deterministic Finite Automaton showing the transitions:

B’ —>eBS,

B—>ebD;Ef

Sy

LR(0) Analysis

Constructing LR(0) tables: exercise

Deterministic Finite Automaton showing the transitions:

S

B’ —>eBS, =
B—»ebD;Ef B’ 5Be§

128
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Sy

LR(0) Analysis

Constructing LR(0) tables: exercise

Deterministic Finite Automaton showing the transitions:

B’ —>eBS,

B—>ebD;Ef

s, s

Sy

LR(0) Analysis

Constructing LR(0) tables: exercise

Deterministic Finite Automaton showing the transitions:

B’ —>eBS,
B—>ebD, Ef

BobeD ;Ef,

D—ed,
D—>eD;d

s, s

130
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LR(0) Analysis
Constructing LR(0) tables: exercise
Deterministic Finite Automaton showing the transitions:

Sy

$ Sl Sacc
B’ —eB$,
B—beD;Ef,
D—ed,
S3
LR(0) Analysis

Constructing LR(0) tables: exercise
Deterministic Finite Automaton showing the transitions:

Sy

s, s

B’ >eBS, acc
B 14 $ 14
B—»ebD; Ef B’ —>Be$ B’ —>BSe

S
B—bDe;Ef,
B—beD;Ef, D—De;d
D—ed,
D—>eD;d

132
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Sy

S;

B’ —>eBS,
B—>ebD;Ef

B—beD;Ef,
D—ed,

D—>eD;d

LR(0) Analysis

Constructing LR(0) tables: exercise
Deterministic Finite Automaton showing the transitions:

B—>bD; eEf,
E

E>ee,
E>ee/E,

D—D;ed

Sy

B’ —>eBS,
B—ebD;Ef

B—beD Ef,
D—ed,
D—>eD;d

LR(0) Analysis

Constructing LR(0) tables: exercise
Deterministic Finite Automaton showing the transitions:

s, s

s

BobD; eE£,

B—>bDe Ef,
E—ee,

D—De;d
E—>ee E,

D—D;ed

B—>bD;Eef

134

20



Sy

LR(0) Analysis
Constructing LR(0) tables: exercise
Deterministic Finite Automaton showing the transitions:

B’ —>eBS,
B—>ebD;Ef

B—>bD; eEf,
E

E>ee,
E>ee/E,

D—D;ed

B—beD Ef,
D—ed,
D—>eD;d
B—bD ;Eef

Sy

LR(0) Analysis
Constructing LR(0) tables: exercise
Deterministic Finite Automaton showing the transitions:

s, s

B’ >eBS, acc
B 14 $ 14
B—»ebD; Ef B’ —>Be$ B’ —>BSe

S
BobD; eE£,

B—>bDe Ef,
E—ee,

B—beD;Ef, D—De;d

E—ee E
JB,
ML D—D 8 od

D—>eD;d

B—>bD;Eef
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LR(0) Analysis

Constructing LR(0) tables: exercise

¢ Deterministic Finite Automaton showing the transitions:

Sy

B’ —>eBS,
B—>ebD;Ef

B—beD;Ef,
D—ed,

D—>eD;d

B—bD;eEf,
E—ee,

E>ee/E,

D—D;ed

B—bD;Eef

B—bD;Efe

LR(0) Analysis

Constructing LR(0) tables: exercise

¢ Deterministic Finite Automaton showing the transitions:

Sy

B’ —>eBS,
B—ebD;Ef

B—beD Ef,
D—ed,
D—>eD;d

s, s

S
BobD; eE£,

B—>bDe Ef,
E—ee,

D—De;d
E—>ee E,

D—D;ed

B—>bD;Eef

138
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LR(0) Analysis
Constructing LR(0) tables: exercise
Deterministic Finite Automaton showing the transitions:

B’ —>eBS,
B—>ebD;Ef

B—>bD; eEf,
E

E>ee,
E>ee/E,

D—D;ed

B—beD Ef,
D—ed,
D—>eD;d
B—bD ;Eef

Sy

LR(0) Analysis
Constructing LR(0) tables: exercise
Deterministic Finite Automaton showing the transitions:

s, s

B’ >eBS, acc
B 14 $ 14
B—»ebD; Ef B’ —>Be$ B’ —>BSe

S
BobD; eE£,

B—>bDe Ef,
E—ee,

B—beD;Ef, D—De;d

ML D—D 8 od
D—>eD;d

E—>ee E,

B—>bD;Eef
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LR(0) Analysis

Constructing LR(0) tables: exercise

The following would be the analysis table for the example:

s Py
E d e b ; f $ B D E
0 s2
1 acc
2 s3 4
3 r2 r2 r2 r2 r2 r2
4 s5
5 s8 | s7 6
6 s9
7 r4 rd rd r4 rd
8 r3 r3 r3 r3 r3 r3
9 1 gl | 1 r1 |
10 s7 11
1 r5 r5 r5 r5 r5 r5

Action Go-to o
LR(0) Analysis

Constructing LR(0) tables: exercise

There is a reason for the conflict

The problem is due to state s.:
<Ejecs>—ejece
<Ejecs>—ejece ; <Ejecs>

142
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LR(0) Analysis

Constructing LR(0) tables: exercise

From these two configurations

<Ejecs>—ejece
<Ejecs>—ejece

; <Ejecs>

Given the next terminal symbol “;”, we cannot decide whether we should reduce
the first one, or shift the second one.
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