COSC 341   Some practice problems

--- Show the stack with stack frames, including static and dynamic links, when execution reaches position1 in the following skeletal program;

procedure BIGSUB:


procedure A:



procedure B:




. . .




begin




. . .          <------------ 1




end;
// of procedure B



procedure C:




. . .




call B;




. . .




end;
// of procedure C



begin

// of procedure A executable




. . .




call C;




. . .



end;

// of procedure A


begin


// of BIGSUB



. . .



call A;



. . .


end;


// of procedure BIGSUB

---- Here is C code for a recursive function

int legend (int a, int x) {


int a1 = a - 1;


if (x == 0) return 1;


else if (x == 1) return 1;


else return  legend(2 * a1, x-1 ) - legend( a1, x-2 ) ;

a.  What does a stack frame for legend look like?

b. Give the equivalent in LISP

c. Give the equivalent in Python

NOTE:  You won’t be asked to write big pieces of code in LISP or Python, but you may be asked to execute or debug LISP or Python code.

----Here is a syntax for a LISP-like language:

expression ( element

expression ( ( binop element element )

expression ( (set variable expression )

expression ( ( if element expression expression )

expression ( ( while element expression )

expression ( ( bagin expr-list )

expr-list ( expression
|
expression expr-list

element ( value
|
variable

binop ( + 
|
-
|
*
|
=
|
<

value can be any sequence of digits, possibly preceded by a minus sign

variable is any sequence of characters contained in {a..z, A..Z }

Non-terminals are in standard face. Terminals are in boldface. The start symbol is expression.

For each of the following, if the sentence can be generated by the grammar, show the derivation tree.  If the sentence cannot be generated by the grammar, state the reason.

(i) (print ( + x 3 ) )

(ii)  ( while x ( = x 1 ) )

(iii) ( if a ( set x 1 ) 0 )

(iv) ( while x )

 Cartesian Move Sequences

A nifty grammar taken from a 2000 talk by Harold Boley, Attribute Grammars and XML, http://www.dfki.uni-kl.de/~boley/xmlag/attgramm/sld001.htm

Attributes are only synthesized.
Input string is a sequence of steps in the Cartesian plane {n, s, e, w}.  The attributed tree yields the Cartesian coordinate of the final position (assuming the starting position is (0, 0).  For example,

	Input string
	Final position

	e, e, n
	(2, 1)

	s, w, s, e
	(0, -2)


Productions:

path ( e


path.ex := 0



path.ey := 0

path ( step path



path1.ex := step.dx + path2.ex



path1.ey := step.dy + path2.ey

step ( n


step.dx := 0



step.dy := 1

step ( e


step.dx := 1



step.dy := 0

step ( s


step.dx := 0



step.dy := -1

step ( w


step.dx := -1



step.dy := 0

(i) Give the attributed parse tree for e e n
(ii) Give the attributed parse tree for s w s e
--- The following (binary and unary) operators are right-associative.

In decreasing precedence order, they are:  &  *  ~  <  >  =  $  #

Parenthesize the following expressions and or give the expression tree.  (be able to do both)

a. ~z

b. x < y < z

c. x > y > z

d. x $ y $ z 

e. ~&z

f. &e > &b $ a

--- Consider the following program

program main:


var b : Boolean;


procedure sub1 (c : Boolean)



begin




c := false;




print(c, b)



end;


begin



b := true;



sub1(b);



print(b);


end.

What is the output for the following protocols?

a. Call by value.

b. Call by result.

c. Call by value-result.

d. Call by reference.

e. Call by name

----  Consider the program fragment

begin


integer x, y;


x = 0; 


y = 1;


procedure b:



print (x, y);


end b;


procedure a:



int x, y;



x = 5;



y = 10;



call b;


end a;


call b;


call a;

end.

(i) What is the output using static scope (i.e., scope is determined with the static links on the stack)?

(ii) What is the output using dynamic scope (i.e., scope is determined from the execution trace ---> the most recent calling procedure)

---- Consider the following program fragment.

*p means ‘dereference p,

&p means return the address of p

int i, j;

int *p, *q;

/ p and q are pointers to int

i = 5;

j = i+2;

p = &i;

q = p;

Suppose the variable I is placed at memeory location 0x0000, j is placed at 0x0004, the variable p is placed at location 0x0008, and q is placed at 0x000c. After the fragment has been executed, what is:

variable
lvalue

rvalue


i

j

p

q

---- Given the list L, such that

(setq L ‘((dog mammal) (frog amphibian) (cat mammal) ))

what do the following return?

(i) (car L)

(ii) (car (car L))

(iii) (car (car (cdr L))))

(iv) (car (car (cdr (cdr L)))

