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	Assignment No. 03 
Semester Spring 2012
Compiler Construction CS606
	Total Marks: 20
Due Date: 07/06/2012

	Instructions:
It should be clear that your assignment will not get any credit (zero marks will be awarded) if:

· The assignment is submitted after due date.

· The submitted assignment does not open or file corrupt.

· The assignment is copied (from other student or copy from handouts or internet).
· Student ID is not mentioned in the assignment File or name of file is other than student ID.
· It is in some format other than .doc (MS Word Document).
For any query about the assignment, contact at cs606@vu.edu.pk


	BEST OF LUCK

	Question No:                                                                                                                            Marks 20
You are required to construct the LR(1) action/goto table for the grammar in the context of Canonical Collection. 

S ::= AS | b 

A ::= SA | a
Solution:
Construct the canonical set of LR(0) items 

       Note that whenever S or A is about to be parsed, we have the non-kernel (NK) LR(0) items:

Kernel Items: All items whose dots are not at the beginning of the RHS, plus the augmented initial item [image: image2.png]o _,.q



. 

Non-kernel Items: Items with dots at beginning of RHS, except[image: image3.png]o _,.q



.
                          [ S -> *AS ]

               NK =  [ S -> *b  ]

                          [ A -> *SA ]

                           [ A -> *a  ]

       State 0:  [ S'-> *S ]         NK items

       State 1 = Goto(State 0, a) = [ A -> a*  ]

       State 2 = Goto(State 0, b) = [ S -> b*  ]

       State 3 = Goto(State 0, S) = [ S' -> S*  ]

                                                    [ A -> S*A  ] 

                                                    [ S -> *AS  ]   \

                                                    [ S -> *b   ]       \ NK

                                                    [ A -> *SA  ]    / Items

                                                    [ A -> *a   ]   /

       State 4 = Goto(State 3, A) = [ A -> SA*  ]

                                                     [ S -> A*S  ]

                                                     [ S -> *AS  ]   \

                                                     [ S -> *b   ]       \ NK

                                                     [ A -> *SA  ]    / Items

                                                     [ A -> *a   ]   /

       State 5 = Goto(State 4, A) = [ S -> A*S  ]

                                                     [ S -> *AS  ]   \

                                                     [ S -> *b   ]       \ NK

                                                     [ A -> *SA  ]    / Items

                                                     [ A -> *a   ]   /

       State 6 = Goto(State 5, S) = [ S -> AS*  ]

                                                     [ A -> S*A  ]

                                                     [ S -> *AS  ]   \

                                                     [ S -> *b   ]       \ NK

                                                     [ A -> *SA  ]    / Items

                                                     [ A -> *a   ]   /

       State 7 = Goto(State 6, S) = [ A -> S*A  ]

                                                    [ S -> *AS  ]   \

                                                    [ S -> *b   ]       \ NK

                                                    [ A -> *SA  ]    / Items

                                                    [ A -> *a   ]   /

       [All state transitions]

       Goto(State 0, a) = State 1

       Goto(State 3, a) = State 1

       Goto(State 4, a) = State 1

       Goto(State 5, a) = State 1

       Goto(State 6, a) = State 1

       Goto(State 7, a) = State 1

       Goto(State 0, b) = State 2

       Goto(State 3, b) = State 2

       Goto(State 4, b) = State 2

       Goto(State 5, b) = State 2

       Goto(State 6, b) = State 2

       Goto(State 7, b) = State 2

       Goto(State 0, S) = State 3

       Goto(State 3, A) = State 4

       Goto(State 6, A) = State 4

       Goto(State 7, A) = State 4

       Goto(State 0, A) = State 5

       Goto(State 4, A) = State 5

       Goto(State 5, A) = State 5

       Goto(State 4, S) = State 6

       Goto(State 5, S) = State 6

       Goto(State 3, S) = State 7

       Goto(State 6, S) = State 7

       Goto(State 7, S) = State 7

       (State 3 is a final state because it contains [ S'-> S* ])

       ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

       Construct the canonical set of LR(1) items 

       S -> AS | b    S'-> S                 First(S') = a b

       A -> SA | a    S -> AS | b         First(S)  = a b

                             A -> SA | a         First(A)  = a b

       Note that whenever S or A is about to be parsed with lookahead {a,b}, we have the non-kernel LR(1) items:

                           [ S -> *AS , {a,b} ]

               NK =  [ S -> *b  , {a,b} ]

                           [ A -> *SA , {a,b} ]

                           [ A -> *a  , {a,b} ]

       State 0 = start state      = [ S'-> *S  , $       ]

                                               [ S -> *AS , $       ]

                                               [ S -> *b  , $       ]

                                               [ S -> *AS , {a,b}   ]   \

                                               [ S -> *b  , {a,b}   ]       \ NK

                                               [ A -> *SA , {a,b}   ]    / Items

                                               [ A -> *a  , {a,b}   ]   /

       State 1 = Goto(State 0, a) = [ A -> a*   , {a,b} ]

       State 2 = Goto(State 0, b) = [ S -> b*   , {a,b,$} ]

       State 3 = Goto(State 0, S) = [ S'-> S*   , $     ]

                                                    [ A -> S*A  , {a,b} ] 

                                                    [ S -> *AS , {a,b}   ]   \

                                                    [ S -> *b  , {a,b}   ]       \ NK

                                                    [ A -> *SA , {a,b}   ]    / Items

                                                    [ A -> *a  , {a,b}   ]   /

       State 4 = Goto(State 3, A) = [ A -> SA*  , {a,b} ]

                                                     [ S -> A*S  , {a,b} ]

                                                     [ S -> *AS , {a,b}   ]   \

                                                     [ S -> *b  , {a,b}   ]       \ NK

                                                     [ A -> *SA , {a,b}   ]    / Items

                                                     [ A -> *a  , {a,b}   ]   /

       State 5 = Goto(State 4, A) = [ S -> A*S  , {a,b} ]

                                                     [ S -> *AS , {a,b}   ]   \

                                                     [ S -> *b  , {a,b}   ]       \ NK

                                                     [ A -> *SA , {a,b}   ]    / Items

                                                     [ A -> *a  , {a,b}   ]   /

       State 6 = Goto(State 4, S) = [ S -> AS*  , {a,b} ]

                                                    [ A -> S*A  , {a,b} ]

                                                    [ S -> *AS , {a,b}   ]   \

                                                    [ S -> *b  , {a,b}   ]       \ NK

                                                    [ A -> *SA , {a,b}   ]    / Items

                                                    [ A -> *a  , {a,b}   ]   /

       State 7 = Goto(State 6, S) = [ A -> S*A  , {a,b} ]

                                                    [ S -> *AS , {a,b}   ]   \

                                                    [ S -> *b  , {a,b}   ]       \ NK

                                                    [ A -> *SA , {a,b}   ]    / Items

                                                    [ A -> *a  , {a,b}   ]   /

       State 8 = Goto(State 3, b) = [ S -> b*   , {a,b} ]

       State 9 = Goto(State 0, A) = [ S -> A*S ,  {a,b,$} ]

                                                     [ S -> *AS ,  $       ]

                                                     [ S -> *b  ,  $       ]

                                                     [ S -> *AS , {a,b}   ]   \

                                                     [ S -> *b  , {a,b}   ]       \ NK

                                                     [ A -> *SA , {a,b}   ]    / Items

                                                     [ A -> *a  , {a,b}   ]   /

       State 10= Goto(State 9, S) = [ S -> AS* ,  {a,b,$} ]

                                                     [ A -> S*A ,  {a,b}   ]

                                                     [ S -> *AS , {a,b}   ]   \

                                                     [ S -> *b  , {a,b}   ]       \ NK

                                                     [ A -> *SA , {a,b}   ]    / Items

                                                     [ A -> *a  , {a,b}   ]   /

       [All state transitions]

       Goto(State 0, a) = State 1

       Goto(State 3, a) = State 1

       Goto(State 4, a) = State 1

       Goto(State 5, a) = State 1

       Goto(State 6, a) = State 1

       Goto(State 7, a) = State 1

       Goto(State 9, a) = State 1

       Goto(State 10,a) = State 1

       Goto(State 0, b) = State 2

       Goto(State 9, b) = State 2

       Goto(State 0, S) = State 3

       Goto(State 3, A) = State 4

       Goto(State 6, A) = State 4

       Goto(State 7, A) = State 4

       Goto(State 10,A) = State 4

       Goto(State 4, A) = State 5

       Goto(State 5, A) = State 5

       Goto(State 4, S) = State 6

       Goto(State 5, S) = State 6

       Goto(State 3, S) = State 7

       Goto(State 6, S) = State 7

       Goto(State 7, S) = State 7

       Goto(State 10,S) = State 7

       Goto(State 3, b) = State 8

       Goto(State 4, b) = State 8

       Goto(State 5, b) = State 8

       Goto(State 6, b) = State 8

       Goto(State 7, b) = State 8

       Goto(State 10,b) = State 8

       Goto(State 0, A) = State 9

       Goto(State 9, A) = State 9

       Goto(State 9, S) = State 10

       (State 3 is a final state because it contains [ S'-> S* , $ ])

       ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

 Construct the LR(1) action/goto tables

1. S' -> S 

2. S -> AS 
3. S -> b 
4. A -> SA 
5. A -> a
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