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Test #3

Wednesday, 24 November, 2002

#1. (2 points) Consider the following grammar

                      G:

                              S--> ( S ) | a

a) Create lex and yacc files to create a parser for this grammar:

Lex File


Something like:


%{

#include "y.tab.h"

%}

%%

"a"     {return(a);}

"("     {return(LPAREN);}

")"     {return(RPAREN);}

%%
(Presume this is in a file called test.l)

Yacc File

Something like (omitting “main” which most lex and yacc’s (but not KU’s) have a switch for)

%token a

%token LPAREN RPAREN

%

sentence: LPAREN  sentence  RPAREN                {printf("sentence\n");}
                            | a
       



         {printf("sentence\n");}

b) Show the unix (or Linux) commands for creating a scanner and a parser

and for executing the generated  parser on the input ( a )



lex test.L



yacc –d ly.y

:                 cc  y.tab.c lex.yy.c
c) Show the output from the parser when ( a ) is input?

sentence




sentence
d) What is L(G)?

L(G) =  {  (n  a  ) n  | n > 0 }

#2. (3 points) Using the grammar from #1, add the production S’ ( S and

0. S’ ( S

1. S ( ( S )

2. S (  a

a) Create the list of states for an SLR(1) parsing table

State 0                       State 1        State 2           State 3       State 4          State 5

S’ ( ( S                  S’ ( S (       S ( (( S )    S ( a (       S ( ( S ( )    S ( ( S ) (
S (   (  ( S )                                 S ( ( (S)               

S (    ( a                                      S ( ( a 

b) From the states in #2a, create the parsing table


                  a            (         )       $               S 


           0    s3           s2                              1

           1                                  accept                

           2    s3           s2                               4

           3                           R2   R2

           4                           S5

           5                           R1   R1

c) Show a parse of ( a ).

Stack              Input                      Action

$ 0                  ( a ) $                       s2

$0(2                  a ) $                       s3

$0(2a3              a) $                        r 2

$0(2S4               ) $                        s5

$o(2S4)              $                       

#3. (1 point) Consider the following grammar:


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

What is the handle in the sentential form    a A b A?

S ( a A S (a A b A (rightmost derivation). So the handle is b A
#4   (1 point) Show that the grammar 

S ( x X y | X x | y y 
X ( y

has an SLR(1) shift-reduce conflict
State 0                     State 1        State 2              State 3              State 4

S ‘ ( ( S                S’ ( S (    S ( x ( X y      S ( X ( x      S ( y ( y

S ( ( x X y                               X ( ( y                                  X ( y (
S ( ( X x

S ( ( y y 

X ( ( y

In State 4, the first item produces a Shift under input symbol y. And because y  FOLLOW (X), there will  be a Reduce (using X ( y) under  y also.

#5. (1.5 points) Consider the following attribute grammar, where O is the start symbol, and  ( means concatenation.


G:


O1 ( O2   D 

O1.Value = O2.Value ( D.Value


O ( D


O.Value = D.Value


D ( 0 


D.Value = 0


D ( 1


D.Value = 001


D ( 2


D.Value = 010


D ( 3


D.Value = 011


D ( 4


D.Value = 100


D ( 5 


D.Value = 101


D ( 6


D.Value = 110


D ( 7


D.value = 111

a) Ignoring the attributes, what is L(G)?

L(G) is octal integers.
b)  Parse and evaluate attributes for the input 2 7

                            O value
                          /     \

                      O value D value
                         |       |   

                        D value      
                         |       |

                         2     7

Using the semantic function and computing while ascending the tree gives:

                            O value= 010111
                          /     \

                      O value D value= 111
                      | = 010      |   

                     D value = 010     
                         |           |

                         2         7

c) What does this attribute grammar do?

It converts octal strings to their binary equivalent

6. (1.5 points) Translate the following to both an abstract syntax tree and to quadruples.


if (a <b) a = a + 1 

Abstract Syntax Tree
                    If

                /        \

              <         =

             /  \       /   \

            a   b    a    +

                            /   \

                           a    1

Quadruples

<  a  b  T1

JF         L1

+   a 1   T2

=  T2      A

               L1

