CSCI 431: Exam 2 Study Aid

This will be an open book exam.

Below are a set of sample questions that have been gathered from a variety of sources.  Other topics that may be included on the test but are not covered in the sample questions below include:

Exceptions

Issues in the design of looping structures

Iterators

Iteration vs. Recursion

Implementation of conditional structures

The value model of variables vs. the Reference model of variables

Array lifetime and shape

Sample Questions

1. Below is a grammar and corresponding attribute grammar.  Draw the parse tree and using arrows and textual descriptions specify the attribute flow required to fully decorate the tree for the string:  4 * 5 – 2:
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2. Subroutine calling sequences on RISC machines are typically different from those on CISC machines. List at least three significant differences, and explain the rationale for them.

3. In C++ I assign the value 3 to the variable x, and then execute this statement: y = (x) + (++x). On one machine, I get an answer of y equal to 7, but on another machine I get an answer of 8. Why?
4. Answer all of the following sub-questions, in one sentence each. 
1. Why doesn't a C program need to create a subroutine closure when it passes a function as an argument? 

2. What is the scope of a variable in Prolog? 

3. Why doesn't C perform dynamic semantic checks for out-of-bounds array subscripts? 

4. What is the essential difference between derived types and subrange types in Ada?
5. What is the essential difference between an expression and a statement?
5. A type coercion is an automatic conversion from a value of one type to a value of another type. Some languages (Ada, for example) perform no coercions whatsoever, while others (C++, for example) not only do many by default, but can be extended by the programmer to do more. Which approach do you prefer (or would you like something in-between)? Why? [Note that there is no ``right'' answer to this question; you can stake out any position you like, so long as you defend it well.]

6. Commutative and associative laws for addition and multiplication in Mathematics state that (x + y) = (y + x), ((x + y) + z) = (x + (y + z)), (x * y) = (y * x), and ((x * y) * z) = (x * (y * z)). (a) Explain why it may be desirable for a compiler to use commutative or associative laws to re-arrange expressions in a user's program. (b) Explain why such re-arrangements may not be safe.
7. Briefly explain the difference between structural and name equivalence for types. In the following code, which of the variables will the compiler consider to have compatible types under structural equivalence? Under name equivalence (both loose and strict name equivalence)? 
      type T = array [1..10] of integer;  S = T;

      var A : T;  B : T;  C : S;  D : array [1..10] of integer;

8. If you were designing a new imperative language, which parameter mode(s) would you provide? Why?

9. Algol family languages are typically compiled, while Lisp family languages, in which many issues cannot be settled until run time, are typically interpreted. Is interpretation simply what one ``has to do'' when compilation is infeasible, or are there actually some advantages to interpreting a language, even when a compiler is available? Explain.

10. Calculate locations for: 

A[i] given the declaration: A:array [3..10] of real; 

A[i][j] given the declaration: A:array [1..10, -5..5] of real; 

11. What problems are associated with unions and variant records? 
12. Name one advantage and one disadvantage of a packed representation. 
13. What is printed by the following C program assuming write simply writes out the values: 
main()

{

   union{ union {int A; real B} C; int D} E[4]; 

          E[1].C.A = 2; 

          E[1].C.B = 3; 

          E[1].D = 4; 

   write(E[1].C.A , E[1].D );

}

 
14. For the code segment below state the values of a[1], a[2], and element after completion of the call to whichmode() for each of the following parameter passing mechanisms: 
Mechanism: 
· call by value 

· call by value-result 

· call by reference 
  ...

var element : Integer;

a: array[1..2] of Integer;

procedure whichmode(x: ? mode Integer)

begin


a[1] := 6;


element := 2;


x := x + 3;

end;

begin


a[1] := 6;


a[2] := 2;


element := 1;


whichmode(a[element]);


…

15. Example Prolog Questions

Suppose we have defined a directed acyclic graph in Prolog by means of a collection of facts of the form edge(a,b). The following set of rules will correctly identify paths in the graph: 

    path(A,A).

     
     path(A,B) :- edge(A,C), path(C,B).

      Explain why these rules will not work for paths in a directed graph with cycles.
      What will be printed in the following situations: 

bonus(Number) :- Number is 2 + 3.

?- bonus(3).

bonus(Number) :- Number is 2 + 3.

?- bonus(X).

tape(1,van_morrison,astral_weeks,madam_george).

tape(2,beatles,sgt_pepper,a_day_in_the_矶ife).

tape(3,beatles,abbey_road,something).

tape(4,rolling_stones,sticky_fingers,brown_sugar).

tape(5,eagles,hotel_california,new_kid_in_town).

?- tape(5,Artist,Album,Fave_Song).   

tape(1,van_morrison,astral_weeks,madam_george).

tape(2,beatles,sgt_pepper,a_day_in_the_life).

tape(3,beatles,abbey_road,something).

tape(4,rolling_stones,sticky_fingers,brown_sugar).

tape(5,eagles,hotel_california,new_kid_in_town).

?- tape(4,rolling_stones,sticky_fingers,Song). 

fun(X) :- red(X), car(X). 

fun(X) :- blue(X), bike(X). 

bike(harley_davidson).

car(ford_escort).

car(vw_beatle).

red(vw_beatle).

red(ford_escort).

blue(harley_davidson). 

?- fun(What).

hold_party(X):- birthday(X), happy(X). 

birthday(tom). birthday(fred). birthday(helen). happy(mary). 

happy(jane). happy(helen). 

?- hold_party(Who).

16. Example Scheme Questions

Draw the list structure created by the following Scheme expression:



(cons ‘(a b ) ‘(c d ))

Why are the quote marks needed in the following Scheme expression?



(cons ( car ( cdr ‘(a b c))) ‘(c d))

What will be output by the following functions 

(cdr (cdr (list 1 2 3)))

(define list-1 (list 1 2 3))

(define list-2 (cons 0 list-1))

 

(define function1 (lambda (a l)

 

   (cond ((null? l) #f)

          ((equal? a (car l)) #t)

 
         (else (function1 a (cdr l))))))

(function1 1 '(1,2,3))

(define (function2 a l)

  (cond ((null? l) l)


((equal? a (car l)) (function2 a (cdr l)))


(else (cons (car l) (function2 a (cdr l))))))

(function2 1 '(1,2,3))

