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1.a)
Write regular expressions  and NFA for the following patterns. Use auxiliary definitions where convenient.








i)  The set of words having a,e,i,o,u appearing in that order , although not               necessarily consecutively.

ii)   Comments as in C.

   b)
What is the difference between pass and a phase?


2.a)
The grammar S→aSa|aa generates all ever length strings of a’s except for the empty string-show that the prete free method of top domm parsing succeeds of 2,4 and 8a’s but fails on 6a’s. Also find out what are the ever strings that are passed by the technique.








b)
What is an 22(1) grammar? Can you convert every context free grammar into LL(1)?


3.a)
What is LR(1) passing?
b) Construct couronical LR parse table for the following grammar

S→Aa|bAc|bBa

A→d

B→d.
4.
Write type expression for the following types 
a) An array of pointers to real, where the array index ranges from  1 to 100.                               
b) A two dimensional array  of integers ( i.e  an array of arrays) whose rows are indexed from 0 to 9 and whose columns are indexed from –10 to 10.    

c) Functions whose domains are functions from integers to pointers to integers and whose ranges are records consisting of an integer and a character. 
 
5.a)
What is an activation record? Explain how it is related with run time storage organization.  









   b) 
Write short notes on heap strategy and run-time storage allocation.    
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6.a)
What are the various machine dependent code optimization techniques?


b)
Convert the following arithmetic expression into syntax tree and here address code




b*- (a+b).


7.a) 
Consider the following code sequence.

i) MOV B, R0

ii)  MOV B,A

ADD C, R0

     ADD C, A


MOV R0 A

Calculate the cost of the above instructions in turn of access time and memory usage.










    b)
 Explain the simple Strategy to generate assembly code from  Quadruples.
8.a) 
An assembly Language program contains the  following statement.

  X     EQU    Y + 25 

            Indicate how the EQU statement can be processed by a single pase assembler if 

i)  Y is a Back reference

ii) Y is a Forward reference.







   b)
What are assembler directives?
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1.a)
Suppose we have the sequence of auxiliary definitions 

A0   = a/b

A1   = A0 A0        
      A2   = A1 A1
      
.

.       .

      An   = An-1 An-1          Followed by the pattern An
i) Informally describe the set of strings denoted by the pattern (as a function of n) 

ii) If we substitute out all auxiliary definitions in the pattern, how long is the regular expression.
iii) Show that 2n + 1 states are necessary for any NFA recognize An.
2.a)
Define LL(1) grammar.







   b)
Construct LL(1) parse table for the following grammer.





bexpr→bexpr or bterm/bterm



bterm→bterm and bfactor|bfactor



bfactor→not factor|(blxpr)|true|false


Where or, and, not, (, ), true, false are terminals in the grammar.

3.a)
Write a syntax directed translater scheme to translate the following grammer for declaration statement


D→TL


T→int


T→red


L→LDid


L→id

b) Distinguish synthesized and inherited attitudes in semantic ronters.

4.
Write short notes on:
a)  type conversion with example.                         


b) type coercion with example.                          
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5.a)
Which data structure will be used to implement a symbol table in an efficient   
way ? Give reasons.                             





   b)
Discuss and analyze about all the allocation strategies in run-time storage environment .                                                  
6.a)
Give a translator grammar for convertes borlean expression into three address code.

b) Apply the translation scheme on the following expression acb or ccd and e<f.

7.a)
What is global data flow analysts?
b) Translate the following expressions into syntax tree and portfix forms

a+b*c+d+a+e

a+b+c+d+e+f

aab↑c↑d↑e.

8.
Develop program specifications for the passes of a two pass assembler indicating

a) Tables for internal use of the passes.

b) Tables to be shared between passes.

c) Inputs ( Files and Tables ) for every pass.

d)   Outputs ( Files and Tables ) of every pass.
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1.a)
Write about lexical analyzer generator.                              


                                                

   b)
Construct minimum–state  DFAs for the following regular expressions                           

     
I  (a/b)* a (a/b)

            Ii  (a/b)* a (a/b) (a/b)

     
Iii  (a/b)*  a (a/b)(a/b)(a/b).
2.a)
The grammar S→aSa|aa generates all even lythe string of a’s except for the empty string. If a brute force method of top down parsor is used, it succeeds of 2a’s, a’s, 8a’s but fails on 6a’s. Find out all even strings for which the parser succeeds.

   b)
List out the rules for constructs the simple precedence relation for a Cfa.


3.a)
The following grammar generator all possible binary numbers




S→L.L/L


L→LB/B


B→0/1

Write a syntax directed translator scheme to translate the given binary number into its equivalent decimal number.

   b)
Distinguish s-attributed and L-attributed grammars.


4.a)
What is type expression?  Write type expression for the following  types.     

i) A two dimensional array of integers (i.e.  an array of arrays) whose 

  rows are indexed from 0 to 9 and whose columns are indexed from

  -10 to 10.

  ii) 
Functions whose domains are functions from integers to pointers to       integers and whose ranges are records consisting of an integer and a character.   









   b)  
What is type system?  Discuss static and dynamic checking of types.

5.a)
What are self-organizing lists? How can this be used to organize a symbol table?   Explain with an example.








   b)
Explain the process of organizing a symbol table for a block structured language.
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6.a)
Write briefly about various loop optimization techniques.




b) Convert the following Boolean expression into 3 address code

A<b and    c<d   or e>f.


7.
Generate code for the following statements for the target machine ( Target 

Machine is a byte addressable machine with four bytes to a word and N general 

purpose registers.) Assuming all variables are static. Assume 3 registers are 

available.

a) x = a [I ]  +1


b) 
a[ I] = b [c[I ]]

c) a[I] [J] = b[I] [k] * c[k] [J]

d)
a[I]  = a[I] + b[J].
8.a) 
Write a macro that moves 8 numbers from the first 8 positions of an array 

specified as the first operand into the first 8 positions of an array specified as         

the second operand.









b) 
Generalize the macro of question 8 (a) to move  N numbers from the first operand to the second operand, where N is specified as the third operand of the macro.
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1.a)
Write about machine independent phases of a compiler structure.

                                         

b) Explain with one example how identifiers and key words are recognized by     lexical Analyzer.                                                                                                         

   c)
Distinguish phase and bass of a compiler.





2.a)
Explain the reasons the separating lexial analysis phase from syntax analysis.   

b) Eliminate ambifientes from the following grammar 

S→iEtSeS|iEtS|a

E→b|c|d.







3.a)
Suppose declaration are generated by the following grammer 




D→idL


L→,idL/:T


T→integer/real

Construct a translation scheme to enter the type of each identifier into the symbol table.

b) Explain the translator process using the following example id, id: real.

4.a) 
What is meant by Structural Equivalence of  type expressions.  Write a function           which will test the structural equivalence of two type expressions.            


b) 
Discuss briefly about type conversions.  What is Coercision? The Grammar for expression is given below.  Write the semantic rules for Coercision from integer to real.

            E  ( num

            E  ( num.num

            E  ( id

             E  ( E1 op E2.                                                                                            

5.a)
Explain how the scope information is represented in the symbol table for a block structured language.








b)
Suppose P(x,y) is a ‘C’ procedure, and it is called by P(A+B,C). Show the intermediate code generated for the call and return.    Make arbitrary assumptions about the locations of A, B and C in the activation record of the calling procedure.
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6.a)
What are the applications of DAG? Explain how the follow expression can be converted in a DAG 


a+b*(a+b)+c+d.
b) Explain how loop invariant computates can be eliminated.

7.a)
Explain how “Redundant sub expression Elimates” can be done at global level in a given program.

b) Explain how syntax trees can be constructed for the following expression

a*b-(c+d)

a*b+(a*b).
8. 
Write a macro which takes A, B, C and D as parameters and calculates                A * B + C * D   in  any register.







a)  Where would you store the temporary result?





b)  Would you reserve space for the temporary results within the macro body or outside it  (i.e. in the main program ) Why ? What are the advantages and disadvantages of these alternatives.
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