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1. [30] Write a BNF grammar for the language consisting palindrome strings which are composed of only three letters X, Y, Z . For example, the strings X, ZZ, YXY, ZZZZ, XYYX, ZXYXZ, YYXYY, ZZZZXXYZYXXZZZZ are in the language, but XY, ZZX, YYXY are not. Is your grammar an ambiguous grammar? If yes, show an example.

2. [30] In some programming languages blocks are allowed to contain variables. What category according to their lifetime is suitable for such variables? What kind of scoping is used?

3. [40] Consider the following skeletal C program.

void fun1(){


int b, c, d, f, h;  


/* definition def1  */


…



while (…) {



int c,d,e, f, k;   

/* definition def2  */

while (…) {




int a, b, c, g, j;   
/* definition def3  */




…



}



…


}


…

}

void fun2(){


int c, d, e; 


/* definition def4  */


while (…) {



int a, b, c; 

/* definition def5  */

while (…) {




int a, c, d;   
/* definition def6  */








      HERE




…



}



…


}


…

} 

void main(){


int a, b, c, g, h;   


/* definition def7  */


…

}

Given that main calls fun1; fun1 calls fun2 and assuming that dynamic scoping is used for subprogram calls, what variables are visible during execution of the line marked as HERE? Include with each visible variable, the name of the definition in which it was defined.

4. Given the following BNF:
<assign>::=<ident>:=<exp>
<exp>::=<fac>{*|/|+|- <fac>}
<fac>::=<ident>|<dig>|(<exp>)
<ident>::=A|B|C|…|Z
<dig>::=0|1|2|…|9
(a) Draw the parse tree for the statement, C:=8*(A-B)
(b) Give an example statement such that compiler for the above language will fail during the lexical analysis phase.
What are the differences between a compiler and an interpreter?

5. Explain the following expressions:

a) Preprocesor:

b) Imperative language:

6. Write the list of various bindings that are needed to completely determine the semantics of the following statement. For each binding identify the binding times. (Translation time, execution time, chosen by the loader, language implementation time, language definition time)

for ( int i=0; i<sqrt( 100 ); i+=1.2);

7. Suppose the decleration of a vector V is given using an enumeration type as the subscript range, e.g.:

  ClassType=(Sunday, Monday, Tuesday, Wednesday, Thursday, Friday, Saturday);

  V: array [ClassType] of real;

(a) Show the storage representation (including descriptor) that would be appropriate for V and give the accessing formula for computing the location of a component V[i].

(b) How would the storage representation and accessing formula change if V were declared as:

V: array [Wednesday..Saturday] of real;

8. Consider the below C code and the memory contents before dlink() is invoked in the main body of the program:

…




p

20

int *p;

…
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int mlink( int *p){


p++; p++; return (++(*p));


40

}














50

void dlink(){

       int a;


a=mlink(p);

}

void hlink(){


p++; p++;

}

…

void main (int argc, char* argv[]) {


…

A
dlink();

B
hlink(); 

…

}

What is the value of p[0], right after dlink() (line A) is invoked in the main body? What is the integer value returned from the function mlink(), when dlink() is invoked? Assuming hlink() is invoked after dlink(), what is the value of p[0] after line B is executed?

9. [10] Prove that following grammar is ambiguous:
<S>::= <X>
<X>::= <X> * <X> | <no>
<no>::= 1|2|3|4|5|6|7|8|9
10. [15] What are the advantages and disadvantages of dynamic scoping?
11. [10] What are the two common problems with pointers? Explain. Suggest a solution for each problem.
12. [10] Suppose a language includes user defined enumeration types and that the enumeration values could be overloaded; that is, the same literal value could appear in two different enumeration types, as in:
type
mycolors
= (red, blue, green);
mymood

= (happy, angry, blue);
Use of the constant blue can not be type checked (since its value is either 1 or 2). Propose a method of allowing such type checking without completely disallowing such overloading.
13. [14] Given the following line of code in C language, where all variables are integers:
Result = b+(c=a||++b*d||++d ? d/++b : d/b) +1
Find the value of Result for initial values of a,b,c,d:
a) a=0, b=1,c=2,d=12
b) a=1, b=1,c=2,d=12
 
(HINT: Operator precedence in C language is ||, ?: from highest to lowest)
14. [12] Consider the below C multiple selector construct:
switch(index) {
case 1: printf( “1”);
case 2: printf( “2”);
case 3: printf( “3”); break;
case 4: printf( “4”);
case 5: printf( “5”);
default: printf( “6”);
}
What will be printed out for index values of 1, 2, 3, 4, 5 and 10 consecutively?
15. [14] Column major order is used in FORTRAN. Propose an access function; location(A[I,J]) for an integer array of size MxN. Assume the location of the first element, A[0,0] is address(A[0,0]) and the size of an integer is size_int.
16. [15]
interface OBJ0{

static int var0 = 5;

public int call3();

}

class OBJ1 

implements OBJ0{ 

static int var1; public int var2;
protected double var3;
private double var4;


protected void call1() {…}


void call2(){…}


public int call3(){…}
public static void call4(){…} 
}

class OBJ2 extends OBJ1


void        call2(){…}

public int  call3(){…}
void  call5()

	OBJ1 obj=new OBJ1();
	

	obj.call1();
	

	obj.call2();
	

	obj.call3();
	

	obj.call4();
	

	OBJ1.call4();
	

	obj.var1  = 1;
	

	OBJ1.var1 = 2;
	

	obj.var2  = 3;
	

	OBJ1.var2 = 4;
	

	var1 = 5;
	

	var2 = 6;
	

	var3 = 7.0; 
	

	var4 = 8.0; 
	

	var2 = OBJ0.var0;
	

	var2 = OBJ1.var0;
	

	var2 = OBJ2.var0;
	

	var2 = var0;
	

	var1 = OBJ1.var0;
	

	var1 = obj.var0;
	

	call1();
	

	call2();
	

	call3();
	





Above code is written in Java defining two classes OBJ1 and OBJ2 and an interface OBJ0. Mark the lines of code of class OBJ2 with invalid assignments and calls and explain them.

17. Is it possible to create a list of lists? Explain.

18. What is a keyword parameter? What are the advantages and disadvantages of keyword parameters?

19. What is the print out of the below code, if the programming language uses deep binding? How about for shallow binding?

        
procedure SUB1;


var x : integer;


procedure SUB5; 



constant x : real = 5.2;



procedure SUB2;




begin




write(“x =”, x);




end;  // of SUB2



begin


x ;



end; // of SUB5


procedure SUB4;



var x : integer;



begin



x :=4;



SUB3(SUB2);



end; // of SUB4


procedure SUB3(SUBX);



var x : real;



begin



x :=3.2;



SUBX;



end; // of SUB3


begin


x := 1;


SUB5


SUB4


end; // of SUB1
20. What type of a variable’s lifetime may exceed the program execution time?

21. What is the output of the following program if the parameter passing mechanism is:

· Pass by reference

· Pass by value

· Pass by value result

· Pass by name

program myprog;

var j:integer; a:array[1..3] of integer;

procedure myproc(par: integer);

begin


a[j] := 3;


j := par;

par := a[j] + 1;

end;

begin


for j:=1 to 3 do a[j] := 1;


a[2] := 2;


j := 1;


myproc(a[j]);

writeln(j,a[1], a[2],a[3]);

end;

22. [5] 
type type1= record a:mytype1, b: mytype2 end
type type2= record a: mytype1, b: mytype2 end
According to the notion of …………………… equivalence, type1 and type2 are equivalent types, whereas according to …………………… equivalence they are not.

23. [5] An …………………… …………………… is allocated on stack upon entry to a procedure and deallocated upon exit.

24. [5] …………………… ……………………  is the special processing that may be required by the detection of an unusual event, erroneous or not and that is detectable by either hardware or software.

25. [9] Define:

(a) Overloaded subprogram:

(b) Polymorphism:

(c) Information hiding:

(LAMBDA (<formal parameters> <body> )

(FUNCALL <function name> <arg 1> … <arg n>)

(LET (<local variables>) <expressions>)

(DEFUN <function name> (<formal parameters>) <function body>)

(COND (<condition 1> <action 1>) … (<condition n> <action n>) )

26. [10] The output of the following LISP code is: ……………………
· (OR 
(CDAR ‘((HOW) ARE YOU)) 

(LET ((X 3) (Y 4)) (> X Y) )

(AND 

(FUNCALL #’(LAMBDA (X Y) (+ X Y)) 0 0)   

(MAPCAR #’* ‘(1 2 3) ‘(4 5 6)) 
)

(PRINT “GOOD!”)
)

27. [12] Write a LISP code, which returns the number of occurrences of a given atom in a list of atoms. Example:

· (count-list ‘( a b a d) ‘a)

2

28. [10] Consider the following C program.

int my_fun (int *j) {


*j += 4;


return 3*(*j); }

void main() {


int x = 2;


x= x + my_fun (&x); }

Write the value of x after assignment statement in main, assuming 

(a) operands are evaluated left to right

(b) operands are evaluated right to left.

29. [10] What are the main programming problems of dynamic scoping as means of accessing nonlocal variables?

30. [25] Show the stack with all ARIs, including static and dynamic chains, when execution reaches position 1 in the following skeletal program, beginning with the call to the procedure A from BIGSUB at position start (First, write the calling sequence until position 1 is reached). What is the nonlocal reference to x at position 1, assuming static chaining?

procedure BIGSUB;


procedure C: forward;


procedure A (flag: boolean);



procedure B;




…




A (false)




end; { B }



begin { A }



if flag




then 
B



else 
C


…



end; { A }


procedure C;



var x: integer;


procedure D;




…



      1




end; 
{ D }



…



D



end; { C }


A (true);




start

…

end;  { BIGSUB }

31. [9] For the function f, the first parameter is passed by value, what is the output

(a) if the second parameter is passed by reference

(b) if the second parameter is passed by value-result

(c) if the second parameter is passed by name

program prg;

var a, b, c : integer;

function f (x:integer; var y:integer) : integer;

begin


if x>y then begin  y:=x; f:=y; end 

else f:=0;

end;

begin


b:=0;

for a:=1 to 2 do begin
b:=f(a,b); writeln(a,b) end
end.

32. [15] Suppose a new language design provides two basic data types: integer and real. It also allows declaration of arrays (having elements of same type) and records (having elements of mixed types). Elements of arrays and records may be any of the basic data types and may themselves also be arrays or records. Considering the orthogonality, explain the advantages and disadvantages of this design.
33. Consider the following Perl code:
$x = 3;

$y = “Only “ + $x  + “min. left!“;
Write the binding times of the following bindings: 

a) [5] Value of variable $x  :
b) [5] Value of variable $y  :
c) [5] Representation of a variable (e.g., $x and $y) :
        (Hint: Perl is an interpreter.)
34. [10] Given the below signature of a function, write a C code returning true whenever two integers passed as arguments are both 0s.
bothZero: integer1 x integer2 -> boolean

35. [15] Write EBNF (Extended BNF) for Java double literals.
(Hint: double uses 64 bits,allowing values from -1.79769313486231570E+308 to 1.79769313486231570E+308)
36. Consider the following C code:
…
int g=0;


// global variable
…

int myFunction( float *fv, int lo, Node* p) // Node is a structure

{

1

int ret;

2

g += 3;

3 ret = lo / (Node->value) ; // value field of Node is an integer

4 ret += g;

5

ret = powerOf2(ret); // computes 2ret returning an integer

6

(*fv) += ret  ;

7

return (ret);

} …
Assume myFunction is a subprogram representing a mathematical function:

a) [15] Explain the problems that might arise in describing precisely the function computed (implicit arguments, side effects, being undefined for certain inputs, self-modification) and refer to the corresponding statements. 

b) [5] Show the coercions that take place inside myFunction if there is any.

37. [10] Show the finite-state automaton for all strings over {A, S, I, R} containing all letters in the alphabet at least once and the word SIR inside.












