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\>/\ (4 points) Consider the code in files A. jayg and B. java. Both files are in the same
“older tmp/. = paci voe - frvelet

// file A.java ,
public class A { , , - vl 9
L double num; —2 v 15 PIVare -t :A only, P« viiues @ f‘r'}
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’ public class B extends A {
public B() { num = 1.0; }
}
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2. (4 points) Consider the following code —
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public class Test { Ly D /
public static void main(String([] args) { SR ’-_‘ ; J /
o A a = new A(); i.;;’” J ‘ S
) “'o/pq;pﬁ & Object o = (Object) a; A |
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\ / A. The widening conversion is correct, the narrowing conversion will cause a £

_ runtime error

»Both conversions are correct

.. Both conversions are not required for the code to compile and work
~None of the above answers

V3, (4 points) What is the purpose of @Override annotations?
%\They are mostly for debugging purposes and not needed in production
“ﬂ\ They make the code longer and more complex
@ They augment the code, facilitating better readability and allowing to spot errors
;D’ Answers A and B



4« (4 points) Consider the following code

class A {
publ iici'static String Plmec() J{f refucn Thr2

}

class B extends A {
public static’sString func() { zeturn “B'7 -}

}

public class Test ({
public static main(String[] args) {
A a = new B();
System.out.println( a.func() );

}
}
What should be the output? g € xdencly A 4' we wiela Can Wt Mo n()
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How can you force users to not instantiate your class? ,
5. (4 points) y £ cronhrs class sutrie
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6. (40 points) Write the class Array which supports various operations between

arrays. Specifically, your code will implement the following features

- Concatenate: given two Arrays, concatenate them one after the other
Intersect: givex{ two Arrays, return an Array storing their intersection
The following code example demonstrates how Array might be used

public class Test {
public static void main(String[] args) {
Complex[] carrl = new Complex[]
{ new Complex(1l,2), new Complex(3,4) 1}’

Complex[] carr2 = new Complex[]
{ new Complex(3,4), new Complex(5,6) }:

Array arrl = new Array( carrl );
Array arr2 = new Array( carr2 );

Array arr3 arrl.Concatenate( arr2 ); N\
Array arrd4 = arrl.Intersect( arr2 );

areSsprint () : QO
arrd.print ()

4

After executing the above main method, arr3 holds all of the four Complex objects,
and thus the output of arr3.print () is 1+i2, 3+i4, 3+i4, 5+i6. The
second array, arr4, stores only one object, namely arr4 .print () outputs 3+i4.

Notes and remarks:

e While you are required to implement Concatenate and Intersect, these

methods alone are not enough. In particular, you might be needed to implement
additional features for the class to work properly with respect to the example code.
For instance, you need to implement a print () method for the class Array.
e Your code should support only arrays of reference types.
e Use equals () to determine if two reference objects are equal
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7. (40 points) Write a Monte Carlo algorithm in Java that computes the probability to win in

a game of craps. In this game, we roll two dice and find their sum. There are three possible
scenarios leading to a win or loss:

e Ifthesumis 7 or 11, we win
e Ifthe sumis 2, 3, or 12, we lose

e Otherwise, we roll the dice until we get the initial sum (win) or a sum of 7 (lose)

For instance, the following sequences result in a win:

- (23), (1,1, (1,4 // initial sum 5
On the other hand, the following sequences result in a loss:
- (LD /2
- @D /3
- (44),(1,2),(1,6) "1

Tips and notes:
e Write a method that plays a single game of craps
e Once you have it, you can use it in a loop to count wins vs. #games.

e The class Random provides nextInt (int n) method which returns a random
integer between 0 to n-1
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