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You should be able to ...

» Explain the circumstances that cause a shift-reduce conflict.
» Use the presence of a shift-reduce conflict to detect ambiguity.

» Explain how a shift-reduce conflict could be fixed.

» Explain what an LR parser generator will do if the shift-reduce conflict is not fixed.
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The Automata, Starting

» Let’s build the table for this automata.

» Can you tell that it is ambiguous right now?
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The Automata, Starting

» Let’s build the table for this automata.

» Can you fell that it is ambiguous right now?
» Isb x b x bfobeparsedas (b x b) x borb x (b x b)?

(%)

m
1

S m X

m
S

x

m



Introduction
[e)

The Automata
0®000000000

Shift-Reduce Conflicts
[e)

Introduction
[e)

The Automata
0®000000000

Shift-Reduce Conflicts
[e)

Step 1

Step 1

lp S— eaEb lp S— eaEb «
eab$ eabs «
Grammar Action Goto Grammar Action Goto
[afbfx[$] [ [afb[x[$[S[E] [afbfx[$] [ [afb[x|$[S[E]
0 0 0 0]
1 1 1 1
2 2 2 2
S — aEb S — aEb
| abs |3 3 | abs |3 3
E — ExE |2 4 E — ExE |2 4
b 5 5 b 5 5
6 6 6 6
Introduction The Automata Shift-Reduce Conflicts Introduction The Automata Shift-Reduce Conflicts
Step 2 Step 2
ly S— eaEb a hoee ::E’; ly S— eaEb a S j:ig¢
eab$ E— eExE eab$s E— eExE «
ob ob
S — aEb S — aEb
abs L lafb[x[$] [ [afb[x[$[S[E] abs L lafb[x[$] [ [a[b[x[S[S[E]
E — ExE s 1 E — ExE S 1
| b | b

V| | W|IN|—| O

AUV | WIN|—|O

A\ UV | WIN|—|O

AUV D WIN|—|O




Introduction The Automata Shift-Reduce Conflicts Introduction The Automata Shift-Reduce Conflicts
[e) 00080000000 [e) [e) 00080000000 [e)
: :

Step 3 Step 3

Iy S— aekEb I S— aekEb
ly S— eaEb aebs ly S— eaEb aebS«
eab$ E— eEXE

eab$s E— eExE
ob <=

ob

S — aEb S — aEb
| abs [_[alb[x[$] [ [af[b[x[$][S][E] | abs [_[a[b[x[$] [ [a[b[x[$][S][E]
E — ExE 0]s 01 E — ExE 0]s 01
| b i i 2 | b i i 2
2 2 2 2
3 3 3 3
4 4 4 4
5 5 5 5
6 6 6 6
Introduction The Automata Shift-Reduce Conflicts Introduction The Automata Shift-Reduce Conflicts
Step 4 Step 4
a ("o ) E a ["soeee ) E
. .
b b
54: E;Eb §~: l:;Eb
S— eab$ S— eab$s
S — aEb S — aEb
| abs [_[alb[x[$] [ Ja[b|x[$[S[E] | abs [ [alb[x[$] [ Ja[b|x[$[S[E]
E — ExE 0]s 01 E — ExE 0]s 01
| b 1 5 1 3 2 | b 1 s 1 3 2
2 2 2 2
3 3 3 3
4 4 4 4
5 5 5 5
6 6 6 6




Introduction The Automata

] 00000800000
!

Shift-Reduce Conflicts Introduction The Automata
[e) [e) 00000800000

Shift-Reduce Conflicts
[e)

Step 5

Step 5

a i S— aeEb E a ’m\ E b
et el P
_____® J _____°t
b b
I3 S— abesS I3 S— abesS
E— be E— be
S— eaEb S— eaEb
S— eab$ S— eab$
S — aEb S — aEb
| abs L laf[b[x[$] [ [af[b]x[$[S]E] | abs | Jalbfx[$] [ Jalb[x[S[S]E]
E — ExE 0s 01 E — ExE 0s 01
| b 1 s 1 3 2 | b 1 s 1 3 2
2 s |s 2 415 2 s |s 2 415
3 3 3 3
4 4 4 4
5 5 5 5
6 6 6 6
Introduction The Automata Shift-Reduce Conflicts Introduction The Automata Shift-Reduce Conflicts
Step 6 Step 6
I S— aeEb
eab$ E— eExE
L
b
I3 S— abeS$S I3 S— abeS<«
E— be E— be
S— eafEb S— eafEb
S— eab$ S— eab$
S — aEb S — aEb
| abs |_[a[b[x[$] [ [a[b|x[$[S[E] | abs [_[alb[x[$] [ [a[b|x[$[S][E]
E — ExE 0]s 01 E — ExE 0]s 01
| b 1 5 1 3 2 | b 1 s 1 3 2
2 s |s 2 415 2 s |s 2 415
3 3 3 3
4 4 4 4
5 5 5 5
6 6 6 6




Introduction

The Automata

00000008000

Shift-Reduce Conflicts Introduction The Automata
[e) [e) 00000008000

Shift-Reduce Conflicts
[e)

n

,.n
11

Introduction
o

aEb
ab$s
ExE

I3 S— abesS

E— be S

3

Iy S—aEbe

S— eab$S
| [alb]x[$] [ Ja[b[x[$[S]E]
s 1
s 3 2
s |s 415

U W N|—|O

NV | WIN—O

The Automata

00000008000

Step 7

1 <. .
I S— aekEb
lo S— eaEb a 1 aebs E b I S >afbe
eabs E— oExE !
b
b
I3 S— abesS S
S~ eakEb i
S— eab$s
S — aEb
| abs L lafb[x[$] [ [afb[x[$[S]E]
E — ExE Ols 0|1
| b 1 s 1 3 2
2 s |s 2 4|5
3 3 6
4 4
5 5
6 6
Shift-Reduce Conflicts Introduction The Automata
o o 00000008000

Shift-Reduce Conflicts
o

Step 7

ly S— eaEb a
eab$

(%)

n—.
41

akEb
ab$s
ExE

ls S—aEbe

R s
ol paa GRS
ER
| [af[b [x [$] [ [a[b[x[$]S]|E]
s 1
s 3 2
s s 4|5
r4 | r4 6

AU B W|IN|—|O

Step 7

Iy S—

eaEb
eab$s

ly S—aEbe

S — aEb

| abs [ x [$] [ [af[b[x[$]S[E]
E — ExE 1

| b 3 2

AU B W|IN|—|O
)




Introduction
[e)

The Automata
00000000800

Shift-Reduce Conflicts Introduction
[e) [e)

The Automata
00000000800

Shift-Reduce Conflicts
[e)

Step 8

Iy S— eafEb a
eabs$

Introduction
o

(%)

™
_d_ 4

ly S—aEbe

I3 S— abeS
53?251,
o
| [afb [x [$] [ [a]b[x[$[S[E]
s 1
s 3 2
s s 415
s |rd|rd 1 6

AU B W|IN|—|O

The Automata
00000000080

Step 8

lp S— eaEb a
eabs$

S — aEb
| ab$s

E — ExE
| b

Shift-Reduce Conflicts Introduction
o o

The Automata

00000000008

Shift-Reduce Conflicts
o

Step 9

(%)

m
41

aEb
ab$s
ExE

S— eab$
{x.b} r4
| S —

[afb [x [$ [a[b[x[$]S[E]
0]s 011

1 s 1 3 2
2 s s 2 415
3|s|rd|rd 3|1 6

4 rl 4

5 s 5 7
6 r2 6

Step 10

lo S— eaEb
eab$

Iz E— ExEe <
E— EexE <«

S — aEb
| ab$s

E — ExE
| b

Iz E— ExEe
E— EexE
{b.x} r3

[a [b[x [$] [ [alb[x[$[S][E]
0 |s 0 |1
5 : 5 7
6 r2 6
7 r3 | s/r3 7 5




Introduction The Automata Shift-Reduce Conflicts Introduction The Automata Shift-Reduce Conflicts

] 00000000000 L] ] 00000000000 L]
!

Shift-Reduce Conflicts Shift-Reduce Conflicts

Iy E— ExeE

E— eExE
ob
{x.b} r3
» The FIRST set of E says “shift.”

» The FIRST set of E says “shift.” > The FOLLOW set of E says “reduce.”
> The FOLLOW set of E says "reduce.” » Fix this by changing precedence or associativity.
» Fix this by changing precedence or associativity. > What if you don't fix this?
> What if you don’t fix this? » Consider the “dangling else” problem:

if x then if y then z e else g
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{x,b} r3

The FIRST set of E says “shift.”

The FOLLOW set of E says “reduce.”

Fix this by changing precedence or associativity.
What if you don't fix this?

Consider the “dangling else” problem:
if x then if y then z e else q else w

vVvyVvyVvyy



