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BİL 222 – PROGRAMMING  LANGUAGES

1998-99  SPRING SEMESTER

FINAL  EXAM (June 1, 1999)

Question 1: (10 points)  True or false? 

T    F
a) Attribute grammars can be used to describe both the syntax and static semantics of programming languages.

T    F
b) The syntax rules of a language specify which strings of characters from the language’s alphabet are in the language.

T    F
c) A metalanguage is a language that is used to describe another language.

T    F
d) A rule is recursive if its LHS appears in its RHS.

T    F
e) The symbol “(” in derivation of a program is read “derives.”

T    F
f) If a grammar generates  a sentence for which there are two or more distinct parse trees, it is called an unambiguous grammar.

T    F
g) A keyword is a word of a programming language that cannot be used as a name.

T    F
h) A binding is dynamic if it occurs before run time and remains unchanged throughout program execution.

T    F
i) A descriptor stores the attributes of a variable.

T    F
j) Programmers can alter the precedence and associativity rules by placing parentheses in expressions.

a) Question 2: (25 points)  Fill in the blanks.

b) ____________________ grammars is the most common method of describing 

c)      syntax.

d) _______________________ grammars is used to describe the languages of tokens of 

e)      programming languages. 

f) ___________________ are the lowest level syntactic units whose description can be   

g)      given by a lexical specification.

h) _____________ is a metalanguage for programming languages.

i) _____________ is used in BNF for describing lists of syntactic elements in programming languages.

j) _____________ is the process of tracing or constructing a parse tree for a given input string.

k) A variable can be characterized as a sextuple of attributes: _________ , _________ ,

l) ____________ , ____________ , ___________ , and ____________ .

m) We can investigate storage bindings of variables in four categories according to their  lifetimes: _____________ , ___________________ , ________________ , and 

n) __________________ .

o) _____________________ is the activity of ensuring that the operands of an operator 

p)      are of compatible types.

q) The data types that  are not defined in terms of other types are called     _____________________ .

r) IEEE  _________________________ is widely used for representing single- and double-precision numbers.

s) ______________ and ________________ are two kinds of ordinal types.

t) Formal parameters are characterized by one of three distinct semantics models: 

u) _____________ , _____________ , and ____________ .

v) The format, or layout, of the noncode part of a subprogram is called an 

__________________________ .

Question 3: (5 points) Choose one of the following: A or B.

A.  In the following C statement, identify the lexemes.


index = 2 * count + 17;

B. Consider the following  Pascal if statement that can be described with the rules. Identify the rules (productions,) nonterminals, and terminals above.


<if_stmt> ( if <logic_expr> then <stmt>


<if_stmt> ( if <logic_expr> then <stmt> else <stmt>
Question 4: Choose one of the following: A, B or C (10 points)

A. Consider the following grammar for part of a typical programming language:


<assign> ( <id> := <expr>


<id> ( A|B|C


<expr> ( <id> + <expr>



   | <id> * <expr>



   | ( <expr> )

a) 
        | <id>

b) Prove if we can generate the statement A:= B * (A + C) by using this grammar or not.

c) Is this grammar ambiguous? Why? 

B. Given the following BNF version of an expression grammar, write down the corresponding BNF grammar.


<expr> ( <term>  ((+|-) <term>(

<term>( <factor> ((*|/) <factor>(
C. Write EBNF description for a C union definition. 

Question 5: (10 points) Answer two of the following:

A. Explain the “alias” concept by giving an example. How can you create aliasing through subprogram parameters?

B. Explain the dynamic type binding concept and its advantages by giving an example.

C. Explain type inference by giving an example. 

D. Explain static-dynamic variables and explicit heap-dynamic variables by giving examples.

E.  The name equivalence rule is adopted in Pascal. Would the following Pascal declarations pass the type check or not ? Explain why.

    
type T1 = file of Integer;


         T2 = file of Integer;


var    f1 : T1; 


          f2 : T2;


procedure p (var f : T1); . . .

Question 6: (10 points) 

Assume the following program was compiled and executed using static scoping rules. What value of x is printed in procedure sub1?  _______

Under dynamic scoping rules, what value of x is printed in procedure sub1?  _______

program main;

   var x : integer;

   procedure sub1;

      begin

         writeln(‘x = ‘, x)

      end;

      procedure sub2;

           var x : integer;

           begin

               x = 10;

               sub1( );

           end;

begin

   x = 5;

   sub2( );

end.

Question 7: (5 points) Answer one of the following:

A. How can the decimal data type be represented?

B.  Static strings require a compile-time and dynamic strings require a run-time descriptor. Draw them. 

C. What is an ordinal type? Explain by giving an example. 

D. Compare and contrast a stack-dynamic array and a static array. Give examples for both.

Question 8: (10 points)

a) Write the access function for a two-dimensional column-major ordered array.

b) Can you compute the access function at compile time? Comment on it.

Question  9: (5 points) Choose one of the following:

A. What are the design issues for records? Explain on examples.

B. What is a dangling pointer? Give an example of how you can create a dangling pointer.  

Question 10: (10 points)

Consider the following C program

int fun (int *i) (
   *i += 5;

   return 4;

(
void main()(
   int x = 3;

   x = x + fun(&x);

(
What is the value of x after the assignment statement in main, assuming

a) operands are evaluated left to right.    _________

b) operands are evaluated right to left.  _________

Question 11: (5 points) Choose one of the following.

A. We would like to increment the value of b at every iteration of the following loop. Why is the following C expression is not safe as a testing condition (i.e., may give unexpected results) ?


while ( (a > b) || (b++) ) (...(
B. Show the subprogram definition, subprogram call, subprogram header, actual and formal parameters in the following code:


float compute_pay(float income, 

  float tax_rate, 

  int exemptions=1)


(...(

main() (
   ... 

 compute_pay(a, b, c);

(
C. What would be the problem with the following call if the pass-by-result was used ? 


sub (p1, p1);

Question 12: (25 points)

Consider the following program written in C syntax:


void main( ) (
   int value = 1, list[2] = (3, 5(;

   swap(value, list[0];

   swap(list[0], list[1]);

(
void swap(int a, int b) (
   int temp;

   temp = a;

   a = b;

   b = temp;

(
What are the values of the variables value, list[0], and list[1] after each of the two calls to swap, assuming the parameters are

a) passed by value                                _______     _______                 _______

b) passed by reference

     _______     _______                 _______

c) passed by name                                 _______     _______                 _______

d) passed by value-result.                    _______     _______                 _______
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