Name

CS471, Programming Language Structure |
Spring, 2001

Final Examination

Thisis atake-home exam. Y ou may work with othersin the class on all or part of the
exam., but you must indicate your helper(s) on your answers. If you do not, and thereis
evidence of copying of answers, or of soliciting answers uninvited, you may receive zero
for the whole exam. The total points for each question or part of a question followsit in
parentheses, thus: (12 points)

Due date: May 10™ before 5pm.

1

Below isastandard BNF rule. Which of the strings following it can be generated by the
rule, and which cannot? (4 each) Show the parse tree, partial or complete, in each case.

<S> ::=rL | r<SsL | <5><S>

(a) rrLLrL
(b) rLrrLrLL
(c) rrbirLrLLrLrrL



2
In the program below what values are printed by the print statement for

a) dtatic scoping and call-by value (6)?

b) dynamic scoping and call-by-reference? (6) and
c) cal-by name? (6)

PROGRAM what ! ;

i ndex:integer; Ararray[l..3] of integer;

procedure P(x:integer);

begin
i ndex: =2;
Al i ndex] : =4;
X: =X+2;
i ndex: =3;
Al i ndex] : =9;
X: =X+3
end;
begin
i ndex: =4;
A[1]:=3; A[2]:=2; Al 3]:=3;
begi n
i ndex: i nt eger;
i ndex: =2;
P(Al i ndex])
end;

PRI NT(A[ 1], Al 2], Al 3])

end.
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Consider the three Java class definitions bel ow.
a. Which statement in RCell2 will not compile and why? (6)

b. If thislineisremoved the class RCell2 will compile but causes arun-time error.
Which statement causes the error and why? (6)

c. What does the program print when both offending statements are removed?
Explain your answer. (8)

Noteit is not sufficient just to report the compiler and run-time system messages. You
must explain what is happening and why in terms of the features of object-oriented
languages of which Java is just one example.

public class Cell {
public void print() {
Systemout.printlin("Cell");
}

}

public class RCell extends Cell {
public void print() {
Systemout.println("RCell");
}

}

public class RCell2 {
public static void main(String args[]) {

RCell r1 = new RCell ();
Cell cl1 = new Cell();
rl.print();
cl.print();
cl =r1,
cl.print();
RCell r2 = new RCel | ();
Cell c2 = new Cell ();

r2 = c2;

r2 = (RCell)c2;
r2 = (RCell)ci;
r2.print();
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In one sentence, what does the following Scheme function do? (10)

(define (nystery |)
(cond ((null? list) "())
((symbol? 1) (list I))
(el se (append (nystery (car |)) (nystery (cdr 1))))))

Show the workings of the function as a sequence of equivalent expressions starting from
the following expression. (14)

(nystery "(a (b) ((c))))



5

The following Prolog program finds all descendents of j i mwith the query
ancestor (jimX), and resatisfaction, but then failsto return.

a. Show the goal tree of the execution in sufficient detail to explain why this occurs.
(18)

b. How might the program be altered to prevent the failure to return an answer?
Explain your answer. (8)

parent (ji mmary).
parent (ji mannie).
par ent (anni e, charl es).

ancestor (A B) :- parent(A B).
ancestor (A B) :- ancestor(A O, parent(C, B).



