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True/False (11 points)

Clearly circle either T for true or F for false in the following true/false questions.


T  /  F
1.
length is a method possessed by all arrays.

T  /  F
2.
The expression evaluated on each pass of a while loop must be boolean.

T  /  F
3.
An object to which no variable is bound is called an alias.

T  /  F
4.
A constructor of a class must have the same name as the name of the class.

T  /  F
5.
There can be more than one constructor for a given class.

T  /  F
6.
Float is a primitive data type.

T  /  F
7.
A Java char is 8 bits and stores ASCII values.

T  /  F
8.
The expression 4 + “hello” is of type String.

T  /  F
9.
There are 8 primitive data types in Java.

T  /  F
10.
The reserved word this is often used to access shadowed variables of a class.

T  /  F
11.
Arrays are passed by value, just like in C.

Fill in the Blank (9 points)

Fill in the blanks with the correct words or phrases.

1.
Java programs are platform-_independent___ since they are not compiled into machine code.

2.
The assignment operator, when used with an object reference, is said to _bind__________ a variable to an object.

3.
When a non-primitive variable does not “point” to an object, its value is _null__________.

4.
Objects to which no variables are bound are eligible for _garbage collection_.
5.
When two variables reference the same object, they are said to be _aliases_______ for each other.

6.
The expression 22 / 4 is of type _int___________.

7.
Method _overloading___ is the term for having multiple methods with the same name but different parameters.

8.
_Composition___ is the term used when a client class uses a supplier class as one of its instance variables.
(GIVE EVERYONE CREDIT FOR THIS ONE)

9.
_Information hiding_ is when you declare variables private or use local variables instead of instance variables in order to “hide” state from your clients. (GIVE EVERYONE CREDIT FOR THIS ONE)

Trace Code (16 points)

Print the output when the WeirdTest class is run.  Use the spaces provided.

public class Weird {

public int x;

public int y;

public Weird(int x, int y) {

this.x = x;

this.y = y;

}

}

public class WeirdTest {

public static void doWeird(int a, int b, Weird c, Weird d, Weird e) {

b = a;

c.x = b;

e.x = 5;

e.y = 6;

d = e;

d.x = a;

d.y = c.y;

}

public static void main(String[] args) {

int t = 40;

int u = 50;

Weird weird1 = new Weird(10, 11);

Weird weird2 = new Weird(12, 13);

Weird weird3 = new Weird(14, 15);

doWeird(t, u, weird1, weird2, weird3);

System.out.println("t: " + t);

System.out.println("u: " + u);

System.out.println("weird1.x: " + weird1.x);

System.out.println("weird1.y: " + weird1.y);

System.out.println("weird2.x: " + weird2.x);

System.out.println("weird2.y: " + weird2.y);

System.out.println("weird3.x: " + weird3.x);

System.out.println("weird3.y: " + weird3.y);

}

}

t:

40

u:

50

weird1.x:
40

weird1.y:
11

weird2.x:
12

weird2.y:
13

weird3.x:
40

weird3.y:
11

Short Answer (24 points)

For each question, provide the answer where indicated.  Questions are 2 points each unless otherwise indicated.

1.
Assume the following table is used to look up flight prices at a travel agency where the rows are labeled with departure cities and the columns are labeled with arrival cities.

	
	London
	Paris

	Boston
	500.31
	239.02

	Miami
	689.25
	399.84


And assume it’s stored in the program using a multi-dimensional array like so:

double[][] flightPrices = {{500.31, 239.02},{689.25, 399.84}};

Complete the 2 indices in the return statement.

public double getPrice(String departure, String arrival) {

if departure.equals(“Boston”) && arrival.equals(“Paris”) {



return flightPrices[  0_ ][  1_ ];

}

}

2.
What’s wrong with the following line?

boolean wrong = “true”;

Answer: LHS of assignment is primitive boolean; RHS of assignment is String; incompatible types

3.
Assume that class Hello is in the package greetings.  We define the following new class:

package banners;

public class HelloBanner {

...

Hello h = new Hello();

...

}

What is the exact code needed in the box?  Hint:  You needed these types of statements in your applet program.

Answer: import greetings.Hello; or import greetings.*;
4.
java.applet is an example of what?

Answer: a package
(GIVE EVERYONE CREDIT FOR THIS ONE)

5.
Print “I am 7 years old.” to the console using only the variables below (no String literals allowed), parentheses, the concatenation operator, and System.out.println().

int x = 4;

int y = 3;

String m = “I am “;

String n = “ years old.”;

Answer: System.out.println(m + (x + y) + n);
6.
(4 points) Indicate whether or not the compiler will give an error on each of the following lines.  State “error” for lines that will result in a compilation error and “OK” for lines that will not result in a compilation error.  In the successful cases, indicate whether or not the operation is a narrowing or a widening conversion.  Assume the following declarations/assignments.

long n = 4L;

int m = 3;

n = (long) m;

Answer:  OK; widening
n = m;


Answer:  OK; widening

m = n;


Answer:  error

m = (int) n;

Answer:  OK; narrowing

7.
Draw a diagram representing the state of the variables after executing the lines below.  Include objects that are bound to no variables.  Hint:  A binding of a variable to an object can be designated with an arrow.

Object o1 = new Object();

Object o2 = new Object();

o1 = o2;


Diagram:

8.
(1 point) Class members can be declared static.  Give an example of how you would reference a static variable called x belonging to the Test class in a System.out.println() statement.

Answer: System.out.println(Test.x);
9.
Some objects in Java can be created without using the new reserved word.  Give an example of such a situation.

Answer: String literals or array initializations using curly braces

10.
Use a single line to declare and initialize a constant variable of type int called test with initial value 4 and accessibility public.

Answer: public final int test = 4;
11.
Variables declared in a class can be either class variables or instance variables.  Which one has the static reserved word associated with it?

Answer: class variables 

12.
(1 point) Name the 4 accessibility modifiers (one has no associated reserved word).

Answer: public, protected, public, and default
Write Code (15 points)

a) You are to code the Car class.  The Car class will be used by the RacingSimulator class.  
· The Car class should be in the racingsimulator package.

· The Car class should have default accessibility.

· Car objects should maintain two private variables:  current position (an integer type) and current speed (a floating-point type).

· Car objects should have a public drive method with 2 parameters:  time (an integer type) and distance (an integer type).  The drive method should update the current position of the car and update the current speed based on the parameter values.  Speed is calculated as distance divided by time.  This method does not return a value.

· Car objects should have a public toString method that returns a String representing the current position and speed of the car.  An example string would be “Position:  40, Speed:  26.3”.

· Finally, Car objects should provide read-only access to its current position via a getPosition method that is accessible to all classes.  This method returns the current position.

package racingsimulator;
// 1 point

class Car {



// 1 point

  private int position;

// 1 point

  private float speed;

// 1 point

  public void drive(int time, int distance) {

// 4 points

    position += distance;

    speed += (float) distance / time;

  }

  public String toString() {




// 3 points

    return "Position: "+position+", Speed: "+speed;

  }

  public int getPosition() {




// 4 points

    return position;

  }

}

Write Code (15 points)

b) You are to code the RacingSimulator class.
· The RacingSimulator class should be in the racingsimulator package.

· The RacingSimulator class should have public accessibility.

· RacingSimulator objects should support races between two Car objects by maintaining two private Car variables.

· RacingSimulator objects should provide a step method that takes 3 parameters:  time (an integer type), distance for first car (an integer type), and distance for second car (an integer type).  The step method should “drive” the Car objects as indicated by the step parameter values.  This method should be accessible to all classes.  It returns nothing.

· RacingSimulator objects should provide a leader method that takes no parameters.  It returns the Car object with the largest position.

· RacingSimulator objects should provide a toString method that uses the Car objects’ toString method to return a String with the current position and speed of both cars.  An example string would be “Car1:  Position:  40, Speed:  26.3, Car2: Position:  45, Speed:  32.9”.

package racingsimulator;

// 1 point

public class RacingSimulator {
// 1 point

  private Car a = new Car();

// 1 point

  private Car b = new Car();

// 1 point

  public void step(int time, int aDistance, int bDistance) {
// 4 points

    a.drive(time, aDistance);

    b.drive(time, bDistance);

  }

  public Car leader() {

    if (a.getPosition() > b.getPosition()) {

// 4 points

      return a;

    }

    else {

      return b;

    }

  }

  public String toString() {


// 3 points

    return "Car1: " + a.toString() + ", Car2: " + b.toString();

  }

}

Compile Error or OK (10 points)

Next to each marked line, indicate whether the line will result in a compilation error or not.  State “error” for lines that will result in a compilation error and “OK” for lines that will not result in a compilation error.

package mylib;

public class C1 {


public int a;


public static int b;


private int c;


public C1(int x, int y) {



a = x;



c = y;

}

}

package mylib;

public class C2 {


public C1 c;


int d;


protected int e;


public C2(int x) {



d = x;



c = new C1(2, 8);

}

}

package otherlib;

import mylib.*;

public class CTest {


public static void main(String[] args) {



C1 c1 = new C1(4, 5);



C2 c2 = new C2(9);



int n1 = C1.a;

// line1
error





int n2 = c1.b;

// line2
OK




int n3 = c1.c;

// line3
error




int n4 = c2.c.a;

// line4
OK




int n5 = c2.c.c;

// line5
error




C1 n6 = c2.c;

// line6
OK





int n7 = C2.e;

// line7
error




int n8 = c2.e;

// line8
error




int n9 = c2.d;

// line9
error




int n10 = c2.c.b;

// line10
OK__


}

}

o2





o1





o2 : Object





 : Object
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