SUBMITTED BY– DEEPAK AGRAWAL

                                 (04CS3017)

Sol 1 . 

Ans (a)     S ( aSc | S’

                 S’ ( bS’c | epsilon

Ans (b)  digit : [0-9]

             yyyy: 2.0.[0-9].[0-9]

             mm:  0.[0-9] | 1.[0-2]

             dd:   [0-9] | 1.[0-9] | 2.[0-9] | 3.[0-1]

if S is regular expression required then :
 S ( normal_yr | 31_month | 30_month | leap_yr

normal_yr ( 2.0.[0-9].[0-9]  - 0.2 - (0.[1-9] | 1.[0-9] | 2.[0-8]) 

31_month (  2.0.[0-9].[0-9] – 0.(1|3|5|7|8) |1.(0|2)  – 0.[1-9] | (2|1).[0-9] | 3.(0|1)

30_month ( 2.0.[0-9].[0-9] – 0.(4|6|9) | 1.1 – 0.[1-9] | (1|2).[0-9] | 3.0

leap_yr   ( (2.0.(0|2|4|6|8).(0|4|8) – 0.2 – 0.[1-9] | (1|2).[0-9] ) |

                    (2.0.(1|3|5|7|9).(2|6) – 0.2 – 0.[1-9] | (1-2).[0-9] ) 
Ans (c)     Represents all the strings that can be generated using alphabet {a,b} .

Ans (d)  given rule is :  A (  BcdE

            Possible items are :

              A  ( .BcdE

              A ( B.cdE

              A ( Bc.dE

              A ( Bcd.E

             A (  BcdE.

Ans (e) In Phrase –level strategy , on discovering an error , a parser may perform local correction on the remaining input ; that is , it may replace a prefix of the remaining input by some string that allows the parser to continue.

Ans (f)  S ( U | V

           U  ( TaU | TaT

           V   ( TbV | TbT

           T ( aTbT | bTaT | epsilon

Ans (g)  a | b*

Ans ( h)   Every rightmost derivation can be written as 

               wAy (rm    w&y 

              where w consists of terminals only , A ( &  is the production applied and y is a string of grammar symbols . 

 If  S (rm  A , then we say A is a right – sentential form of the grammar . 
Ans (i)   Configuration of the stack in LR parser 

         Before Reduce Operation takes place : 
      ( s0 X1 s1 X2 s2 …….  Xm sm , ai ,ai+1 …….an$ )

After Reduce Operation takes place : 

     ( s0  X1 s1 X2 s2 …….Xm-r sm-r A s , ai ai+1 …..an$)

Where  s = goto [sm-r , A ]   and r is the length of  & , the right side of the production . 

A is the left side of the production.

Ans ( j)  Grammar with the property listed below is called an Operator grammar : 

        1: No production right side is epsilon production . 

        2 : No production right side has two adjacent nonterminals . 

Ans ( k)  epsilon–closure (s) ( set of NFA states reachable from some NFA state Ai in s on epsilon transitions alone .

Ans ( l)  Three broad parts of a Lex program : 

   1 : Declarations

   2 : Translation rules

   3 :  Auxiliary procedures

Soln 2  (a)  NFA for (a|b)*a(a|b)(a|b)
No of states = 19

                  {s0,s1,s2,s3,s4,s5,s6,s7,s8,s9,s10,s11,s12,s13,s14,s15,s16,s17,s18}

Input alphabets = {a,b}

Start state = s0

Final state = {s18}

Transition table : 

	states

s0

s1

s2

s3

s4

s5

s6

s7

s8

s9

s10

s11

s12

s13

s14

s15

s16

s17

s18
	  a 

 -
-
s4
-
-
-

-

S8

-

s11

-

-

-

-

 s16

-

-

-

-
	b 
 -

- 
-

s5

-

-

-

-

-

-

 s12

-

-

-

-

 s17

-

-

-
	epsilon

s1,s7
s2,s3
-

-

s6

s6

s1,s7

-

 s9,s10

-

-

 s13

s13

s14,s15

-

-

 s18

 s18

-


	


Soln 2 (b) mov(s0,a) = { 4,8}
Epsilon-closure( mov(s0,a) ) = {1,2,3,4,6,7,8,9,10} ==s1

 mov(s0,b) = {5}

epsilon-closure( mov(s0,b) ) = {1,2,3,5,6,7} ==s2

mov(s1,a) = {4,8,11}

epsilon-closure( mov(s1,a) ) = {1,2,3,4,6,7,8,9,10,11,13,14,15} == s3

mov(s1,b) = { 5,12 }

epsilon-closure( mov(s1,b) ) = {1,2,3,5,6,7,12,13,14,15} ==s4

mov(s2,a) = {4,8} ==s1

mov(s2,b) = {5} ==s2

mov(s3,a) = {4,8,11,16}

epsilon-closure( mov(s3,a) ) = {1,2,3,4,6,7,8,9,10,11,13,14,15,16,18} == s5

mov(s3,b) = {5,12,17}

epsilon-closure( mov(s3,b) ) = { 1,2,3,5,6,7,12,13,14,15,17,18} ==s6
mov(s4,a) = { 4,8,16}

epsilon-closure(mov(s4,a)) = { 1,2,3,4,6,7,8,9,10,16,18} ==s7

mov(s4,b) = {5,17}

epsilon-closure( mov(s4,b) ) = {1,2,3,5,6,7,17,18} ==s8

mov(s5,a) = {4,8,11,16} ==s5

mov(s5,b) = {5,12,17} ==s6

mov(s6,a) = {4,8,16} =s7

mov(s6,b) = {5,17} =s8

mov(s7,a) = {4,8,11} =s3

mov(s7,b) = {5,12} =s4

mov(s8,a) = {4,8} =s1

mov(s8,b) = {5} =s2

Description of DFA : 
No of states = 9

                     {s0,s1,s2,s3,s4,s5,s6,s7,s8}

Input alphabets = {a,b}

Start state = s0

Final state = {s5,s6,s7,s8}

Transition table : 

	states
	   a
	     b

	S0

S1

S2

S3

S4

S5

S6

S7

S8
	S1
S3

S1

S5

S7

S5

S7

S3

S1
	S2

S4

S2

S6

S8

S6

S8

S4

S2


Soln 3 (a) 

              S ( Aa | b | a

              A ( Ac | Sd | c

Soln 3 (b)  grammar given is : 

S ( 1AB | epsilon 

A ( 1AC | 0C

B ( 0S

C ( 1

first(S) ( {1,epsilon}

first(A) ( { 1,0}

first(B) ( {0}

first(C) ( {1}

follow(S)= {$}

follow(A)= {1,0}
follow(B)= {$

follow(C)= {1,0}
	Non-

terminals
	     1


	      0


	$



	S

A

B

C


	S(1AB

A(1AC

C(1


	A(0C

B(0S


	S(epsilon




as the parsing table don’t have multiply defined entries,given grammar is LL(1) grammar.
Soln 3 (c) 

     given grammar :

 S ( iCtSeS | iCtS

after removing ambiguity :

S ( m_S | um_S

m_S ( i.C.t.m_s.e.m_s |
um_s ( iCtm_seum_S | iCtS

Soln 4 (a) operator precedence table : 

	
	Id 
	+
	*
	Arrow(#)
	$

	Id
	err
	.>
	.>
	.>
	.>

	+
	<.
	.>
	.>
	<.
	.>

	*
	<.
	.>
	.>
	<.
	.>

	Arrow
	<.
	.>
	.>
	<.
	.>

	$
	<.
	<.
	<.
	<.
	acc



Input string :   $  <. id1 .> + <. id2 .> * <. id3 .> # <. id4 .> # <. id5 .> $
                    (handle is id1 ,replacing by rule   exp ( id)

                        $  <. exp + <. id2 .> * <. id3 .> # <. id4 .> # <. id5 .> $

                    (handle is id2 , replacing by rule   exp ( id)

                        $ <. exp + <. exp *  <. id3 .> # <. id4 .> # <. id5 .> $.


(handle is id3,replacing by rule     exp ( id)

                        $ <. exp + <. exp * <. exp  # <. id4 .> # <. id5 .> $

                     (handle is id4 , replacing by rule    exp ( id)

                        $ <. exp + <. exp * <. exp #  <. exp # <. id5 .> $

                     (handle is id5, replacing by rule   exp ( id )  

                        $ <. exp + <. exp * <. exp # <. exp # exp .> $
                     (handle is  exp#exp and replacing by rule   exp ( exp#exp)

                        $ <. exp + <. exp * <. exp # exp .> $

                     (handle is exp#exp and replacing by rule  exp ( exp#exp )

                        $ <. exp + <. exp * exp .> $

                     (handle is exp*exp and replacing by rule exp ( exp*exp)

                        $ <. exp + exp .> $

                      (handle is exp+exp and replacing by rule exp ( exp+exp)

 accept:            $ exp $

         Soln 4 (b)  given Grammar is : 

                S’ ( S

             1    S ( L = R

             2    S ( R

             3    L ( * R 

             4    L ( id

             5    R ( id

Canonical LR(0) collection for grammar :

I0 :  S’ ( .S

        S( .L = R

        S ( .R

        L ( .*R

        L ( .id

        R ( .id   
I1:  S’ ( S.

I2: S ( L.=R

I3: S ( R.

I4: L ( * .R

     R ( .id

I5: L ( id.

      R ( id.

I6: S ( L = .R

      R ( .id

I7:  L ( * R.

I8:  R ( id.

I9:  S ( L = R.                      
follow(S’) = {$}
follow(S) = {$}
follow(R) = {$,=}
follow(L) =  {=}
	


SLR table : 
                  action                                                                 goto

	state
	id
	=
	*
	$
	S 
	L
	R

	0
1

2

3

4

5

6

7

8

9
	s5
s8

s8
	s6

r4,r5
r3

r5


	s4
	acc

r2

r5

r5

r1
	1
	2
	3
7

9


