Homework #3

Bottom Up Parsing

#1. Using the standard (left recursive) expression grammar, identify the handles in the following:

(a) E + T * a                                      

(b) E + a * a                                          

(c) E + F * a                                          
Solution (handles underlined. Can also give position)

a) E + T * a                                      

b) E + a * a                                          

c) E + F * a                                          
 #2. Create SLR(1) states and a parsing table for 

S--> a A S | b A 
A --> c A | d

Solution

0. S’ (  S

1. S ( a A S

2. S ( b A

3. A ( c A

4. A ( d

States:
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Table:
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#3. Use your table in #2 to parse a c d b d

Solution

Stack                                    Input                         Action

0                                       acdbd $                            S2

0a2                                      cdbd$                            S5

0a2c5                                    dbd$                            S6  

0a2c5d6                                  bd$                            R4

0a2c5A9                                  bd$                            R3

0a2A4                                      bd$                            S2

0a2A4b3                                  d$                              S6

0a2A4b3d6                                $                              R4

0a2A4b3A7                                $                              R2

0a2A4S8                                    $                              R1

0S1                                            $                            Accept

#4. Show that the grammar 

S --> b A c | A b | c c 
A --> c 

has an SLR(1) shift-reduce conflict

Solution

State 0                State 1         State 2             State 3         State 4
S’ ( ( S              S’ ( S (       S ( b ( A c      S ( A ( b    S ( c ( c

S( ( b A c                               A ( ( c                                 S( c (
S ( ( A b

S ( ( c c

A ( ( c

We can stop with State 4: On seeing a “c” next in the input, from state 4, we won’t know whether to shift it (the 1st item) or reduce it (the 2nd item)

whether

#5. Show that the grammar: 

S --> b A |A c | c 
A --> c 

has an SLR(1) reduce-reduce conflict

Solution

State 0                State 1         State 2             State 3         State 4
S’ ( ( S              S’ ( S (       S ( b ( A       S ( A ( c       S ( c ( 
S( ( b A                                  A ( ( c                                 A( c (
S ( ( A c

S ( ( c 

A ( ( c

Here, again in state 4, we won’t know whether to reduce by production

3 (S ( c) or production 4 (A ( c)
