CSCE 531 Final Exam
August 5, 2004

1. Give  regular expressions that correspond to the following languages:

a. Strings over the alphabet {a,b,c} such that that every a occurs before every b.
b. Binary strings (strings over the alphabet {0,1}) such that the number is divisible by 8.
2. Convert the following regular expressions to an NFA using the Thompson construction.
a. a*b*(cd)*

b. x((y|x*z)a)*|a*x
3. Convert the NFA into a DFA.

a. Describe the language accepted  by the NFA below:

b. Convert the NFA to a DFA
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c. What are Distinguishable states?
d. What are Indistinguishable states?
e. Give examples of distinguishable/indistinguishable states from your DFA
4. Give lex specifications for recognizing
a. Identifiers that start with “yy” and then any letter, digit or underscore
b. Hex constants, and also give actions to return the value of this constant to the parser

c. What is meant by treating keywords as reserved words? And how is this handled in lex/flex?
d. Explain how to insure that if your “test program” has an “illegal” character that this is caught and the line number and ascii code of the offending character is printed.
5. Lex/Yacc

a. Explain how you get your compiler to keep track of the line numbers for reporting errors.
b. Explain how to set up flex and bison for  maximum debugging/tracing.
c. How do you find out what caused your program to have a segmentation violation?
6. Build the DFA that recognizes the LR(0)  sets of items for the grammar
Goal ( B
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7. LR(1) sets of items 

a. Build the initial state of the DFA for the  LR(1) sets of items for the grammar below
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b. Given the set of item, S0, from above, give all the other sets of items that can be reached from this one (in one step).
8. LR(1) parse table:  For the sets of items in the previous problem generate the portion of the LR(1) parse table.

9. Symbol Tables 

a. Explain how you would implement non-nested scopes: i.e., two scopes current-block and global.

b. For the grammar fragment below what attribute would be needed for parmlist?

c. Supply semantic actions for the productions below that will switch between contexts.

Grammar Fragment

Funcdef ( Finit parmlist ‘)’ ‘{’ Decls  L  ‘}’
Finit ( type ID ‘(’

10. Semantic Action: Assuming that your are building a parse tree provide the semantic actions for the production below: Assume each node of the parse tree has child and sibling pointers, and a “char *label” that either labels with a token-name of nonterminal-name.
funcDef (  type   ID    (  parmlist   ) {   Decls L  }

11. Activation records: given the code segment below
main(){

    …

    x = f(y+27, z*3);

    …

float f (int px, int py){


float x;


float y;


…

}

a. Show the contents of the stack just before the call to f

b. What actions must be taken in the prologue? and show the contents of the stack just after the prologue has completes.

c. What is the offset of
i. x

ii. y

iii. px

iv. py

d. What actions must be taken in  the epilogue? 

12. Arrays
a. For the array “double   da[14][25];” if &da[0][0] = 1000 what is the formula for the address of da[r][c]
b. Assuming that the attribute of Id is a pointer to a symbol table entry and that:

i. p( columns is the number of columns in the array,

ii. p(baseType is the type and 
iii. size(type) returns the size of an element of that type, 
then give semantic actions to generate code for a rhs reference to 
“rval ( ID [E][E]”

13. Structures:
struct node {


int  x;

      char name[14];


float  gpa;


struct node *next;

} student;  

a. Given the code above specify the offset of each component assuming &student = 0x100;

b. What is the difference between a synthesized attribute and an inherited one?

c. Given the grammar below for structures

type  (   STRUCT    ID   ‘{’    compList   ‘}’

compList   (   complist    type    ID    ‘;’

and assuming attributes ID.place (pointer to symbol table entry), 
type.size = the size of an element of this type. What attribute does compList need to have? 
Provide semantic actions to generate the attributes for these productions.

14. Given the grammar below and the y.output (extra handout) for each conflict specify which action, reduce or shift, is correct and describe how you would address the conflict.

%token WHILE DO ID ASSIGN PLUS

%%

goal    :  expr

        ;

expr    : WHILE expr DO expr

        |  ID ASSIGN expr

        |  expr  PLUS  expr

        |  ID

        ;

15. For the do-alternatingly statement with grammar below:

S (  doalternate S1 or S2 until B

Which executes S1 then tests B, if this is false then S2 executes followed by a test of B again. As long as B evaluates to false this statement alternates between S1 and S2, when B evaluates to true the loop is exited. Hint assume you have a Modulo instruction “MODI      X    2    tmp” that calculates X mod 2 ( tmp.
16. Extra Credit Do-alternatingly with arbitrary choices.

S (  doalternate S1 or S2 or … or Sn until B

17. Basic Block / Control-Flow
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