CMSC330 Spring 2009 Practice Problems 6

1. Programming languages

opo o

Describe the difference between ad-hoc and parametric polymorphism.
Describe the difference between starvation and deadlock.

Describe how functional programming may be used to simulate OOP.
Describe 2 differences between HTML and XML.

Describe the difference between query languages and programming languages.

2. Polymorphism
Consider the following Java classes:

class A { public voida() { ... } }
class B extends A { public voidb() { ... } }
class C extends B { public voidc() { ... }}

Explain why the following code is or is not legal
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int count(Set<A>s) { ... } ... count(new Set<A>);

int count(Set<A>s) { ... } ... count(new Set<B>);

int count(Set s) { ... } ... count(new Set<A>);

int count(Set<?>s) { ... } ... count(new Set<A>);

int count(Set<? extends A>s) { ... } ... count(new Set<B>);
int count(Set<? extends B>s) { ... } ... count(new Set<A>);
int count(Set<? extends B> s) { for (A x : s) x.a(); }

int count(Set<? extends B> s) { for (C x : s) x.c(); }

int count(Set<? super B> s) { for (A x : s) x.a(); }

int count(Set<? super B> s) { for (C x : s) x.c(); }

3. Multithreading

a.

Using Java Conditions, you must implement a synchronization construct called
MyBarrier. A MyBarrier object is created with a certain value n. When a thread
calls the method enter( ), it enters the barrier and blocks until a total of n threads
have entered the barrier. When the n'" threads enters the barrier, all the threads
waiting at the barrier wake up and unblock, and the n™ thread continues without
blocking. When a thread calls the method reset( ), the barrier is reset so that it
starts fresh in counting up to n (i.e., n more threads must enter the MyBarrier).
You may start by modifying the following code fragment:

public class MyBarrier {
public void MyBarrier (intn) { ... }
public enter( ) { ... }
public reset( ) { ... }

}

Implement MyBarrier using Ruby monitors.
Write a Ruby program that creates a barrier for 2 threads, then creates 2 threads
that each print out “hello”, enters the barrier, then prints out “goodbye”.



4. Lambda calculus
Make all parentheses explicit in the following A-expressions

a. AX.XZ Ay.Xy
b. (Ax.Xz) Ay.wW AW.wWyzX
C. AX.XY AX.yX

Find all free (unbound) variables in the following A-expressions
d. MXXzZAyXy

e. AMX.XZ)Ay. WAW. WYy ZX

f. MX.XYyAX.yX

Apply B-reduction to the following A-expressions as much as possible

(Az.z) (\y.y y) (Ax.x a)
(Mz.z) (Az.zz) (Az.Z2 y)
(Ax.Ay.xyy) (Aa.a) b
(xAy.xyy) (Ay.y)y
(Ax.x x) (Ay.y x) z
(Ax. (Ay. (xy) y) z

- (Axxx) (Ay.y)) (Ay.y)
((x. Xy.(x y))(Ay.y)) W)
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Show that the following expression has multiple reduction sequences
0. (Ax.y) (Ay.y y y) (Ax.X X X))

5. Lambda calculus encodings
Prove the following using the appropriate A-calculus encodings

a. not (not true) = true

b. or false true = true

c. iffalsethenxelsey=y
d. succ2=3

e. (*13)=3

f. +21)=3

g.

(Y fact) 2 =2 // you do not need to expand any operators except fact & Y

6. Operational semantics
Use operational semantics to determine the values of the following OCaml codes:

a. 1

b. +37

c. +1(+23)

d (funx=4)5

e. (funx=+x6)7

f. funx=(funy= +yx))89



7. Markup languages
a. Creating your own XML tags, write an XML document that organizes the
following information: 1-hour test on Spanish Monday in Jiménez worth 15%. 1-
hour test on Computers Tuesday in CSIC worth 10%. 30-minute test on
Computers Friday in AVW worth 5%.

8. Garbage collection
Consider the following Java code.
Object a, b, c;
public foo( ) {
a =new Object( ); /I object 1
b =new Object();  // object 2
¢ =new Object();  //object3

a=Db;
b=c;
c=a;

}

a. What object(s) are garbage when foo( ) returns? Explain why.
b. Describe the difference between mark-and-sweep & stop-and-copy.



