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Assignment of Marks:

approximately two marks per main idea and related logic and syntax

0: No relevant ideas, incomprehensible syntax, no logic

5: A few ideas, pseudocode or mostly incorrect syntax, some correct logic

10: Many ideas, some incorrect syntax and logic errors

15: Most major ideas, little incorrect syntax, few logic errors

20: All major ideas, only a few very minor syntax errors

Note:

The exam was more difficult than I realized when setting the questions.

The instructions were too vague and left open to interpretation.

The exam did not contain any sample code to use as a template; the one program it included contained many errors which students unfortunately used as an example in other questions.

All formulas for math calculations should be given; this is not a mathematics test.

The questions were too long; some were much more than 10 lines of code or contained more than 20 sub-tasks.

Not enough tips were provided before the exam.

Tips:

Do not hesitate to write comments to explain what the program or line should do before writing the code. Comments help me to understand what your code is trying to do so I can give partial credit. It may even help you to clarify your thoughts and write the correct code.

You can use the Keyboard class to simplify console input. Instead of worrying about BufferedReader and InputStreamReader and type conversion, you can simply import cs1.Keyboard and use Keyboard.readInt, readFloat, etc. Note that this is only needed if the program requires input from the user.

You can use wildcards when importing. To import all classes in a package, use import java.package.*. Note that you cannot use import java.*.* to import all packages. You do not need to import Math or anything in the java.lang package because it is automatically imported.

Simple calculation programs might not need an object or constructor.

For the exam you need to memorize main structures of different types of programs, e.g. console-based programs have a main() method, applets extend java.applet.Applet, graphics have a paint() method, and graphical interfaces have an init() method.

1.

import cs1.Keyboard;

public class SumFirst {

   public static int sumfirst(int n) {

     if (n<2) return n; 

     else return n + sumfirst(n-1);

   }

   public static void main(String[] args) {

      System.out.println("This program sums the first n integers.");

      System.out.println("Enter the number n.");


int n = Keyboard.readInt();

      if (n < 0)

         System.out.println("Error: n must be a positive integer.");


else

         System.out.println("The sum of the first n integers is " + sumfirst(n));

   }

}

Major ideas:

· method sumfirst

· recursive case to return n + sumfirst(n-1)

· base case to return n for 1 or 0

· main method

· if n < 0, print an error message

· user input e.g. using Keyboard.readInt()

· print statements using System.out.println()

· method call to sumfirst(n)

· class SumFirst

· public class and public static methods

2.

import cs1.Keyboard;

public class Exchange {

   public static void main(String[] args) {

      System.out.println("This program exchanges US dollars into Uganda shillings.");

      System.out.println("Enter the amount in US dollars.");

      float dollars = Keyboard.readFloat();

      System.out.println("Enter the exchange rate.");

      float rate = Keyboard.readFloat();

         if (dollars < 0)

            System.out.println("Error: dollars must be a positive amount.");

         else

         if (rate < 0)

            System.out.println("Error: rate must be a positive amount.");

         else

            System.out.println(dollars + " US dollars is " + (dollars * rate) + " Uganda Shillings.");

   }

}

Main ideas:

· class Exchange

· public class and public static method

· main method

· test and print error message if dollars and rate < 0

· print statements using System.out.println()

· user input e.g. using Keyboard.readInt() or readFloat()

· integer or floating point arithmetic (multiply dollars * rate)

3.

public class Box3D {

   // constructors

   Box3D () { length = 1; width = 1; height = 1; }

   Box3D (float length, float width, float height) { this.length = length; this.width = width; this.height = height; }

   // methods

   public float volume() { return length * width * height; }

   public float surfaceArea() { return 2 * (length * width + width * height + length * height); }

   public String toString() { return "[length=" + length + ",width=" + width + ",height=" + height + "]"; }

   // attributes

   private float length, width, height;

}

Main ideas:

· constructor with no arguments assigns default values

· constructor with arguments assigns parameters to private variables

· public class and non-constructor methods, private variables (float, double or int)

· three floating point variables for length, width and height

· volume() method returns length * width * height

· surfaceArea() method returns sum of areas of the six sides

· toString() method displays length, width and height

· non-constructor methods return float or String; constructors have no return value

4.

Media is the superclass.

Media could contain attributes like author, title, publisher, year, ISBN, and notes.

Additional attributes could include boolean reserve, boolean checkedOut, Date dateDue, and Borrower borrower.

Methods could include void boolean isReserve(), checkOut(Borrower borrower), boolean isCheckedOut(), boolean isOverdue(), int daysOverdue().

PrintedMedia and ElectronicMedia are subclasses of Media.

Alternately, media could include a format or type attribute.

Book, Magazine, Newspaper and Journal are subclasses of PrintedMedia.

Book could contain attributes like pages, hard or soft cover, etc.

MusicCD, VideoDVD, SoftwareCD, EJournal, VideoCassette and AudioCassette are subclasses of ElectronicMedia.

Borrower could include the borrower's name, age, ID number, etc.

5.

Line 1: Comment should be /* ... */ or // ... or /** ... */ (stylistic)

Line 2: Private should be private (syntax), the class should be public (syntax), SumAndAverage should be one word (syntax), extending Object is unnecessary (stylistic), object should be Object (syntax), ( should be { (syntax)

Line 3: main should be void or have a return statement (syntax), Public should be public (syntax), string should be String (syntax), () should be [] (syntax)

Line 4: i is undeclared (syntax), ; instead of , to separate parts of for clause (syntax), 1 should be 0 (logical), == should be = (syntax), <= should be < (logical), Args should be args (syntax), length is an attribute not a method (syntax), the line should not end with a semicolon (logical)

Line 5: sum is undeclared and uninitialized (syntax), args(i) should be args[i] (syntax), missing semicolon at end of line (syntax)

Line 6: system should be System (syntax), Println should be println (syntax), sum should be outside of quotes (logical)

Line 7: system should be System, , should be ., Println should be println (syntax), ' should be “ (syntax), “ should come after : (syntax), Args should be args (syntax), missing closing parenthesis before semicolon (syntax)

Line 8: missing closing curly brace (syntax)

Corrected program:

/* Calculate sum and average of numbers on command line */

public class SumAndAverage {

   public static void main (String[] args) {

      int sum = 0;

      for (int i = 0; i < args.length; ++i)

         sum += Integer.parseInt(args[i]);

      System.out.println("Sum is: " + sum);

      System.out.println("Average is: " + (float)sum / args.length);

   }

}

Main ideas:

· Differentiate between syntax, logical and stylistic errors

· Capitalization of classes including System, String and Integer

· Lowercase objects, variables, methods, keywords

· Matching and correct type of quotes, parentheses, brackets, braces, comments

· Correct use of punctuation (periods, commas, semicolons)

· Correct use of operators

· Declaring and initializing variables

· Accessing array elements and length

· For loop (start, end and increment statements)

· Type conversion using parseInt and casting (float)

· Method return types

· public modifiers

6.

a = “Uganda”, b = “Martyrs”, c = “University”, umu = “UgandaMartyrsUniversity”, umu2 = “Uganda Martyrs University”, a2 = “Uganda”, d = true, e = false, f = true, g = true, h = true, i = 6, j = 4, k = 1, l = 5, m = -1, r = 'g', s = “diversity”, t1 = “Uganda”, t2 = “Martyrs”

7.

import java.awt.*;

public class DrawingApplet extends java.applet.Applet {

  public void paint(Graphics g) {

    /* Top */

    // black rectangle

    g.setColor(Color.black); g.fillRect(0, 0, 300, 100);

    // white semi-ellipse

    g.setColor(Color.white); g.fillArc(0, 0, 300, 200, 0, 180);

    // black circle

    g.setColor(Color.black); g.fillOval(100, 0, 100, 100);

    /* Bottom */

    // rectangle outline

    g.setColor(Color.black); g.drawRect(0, 100, 300, 100);

    // black semi-ellipse

    g.setColor(Color.black); g.fillArc(0, 0, 300, 200, 180, 180);

    // white circle

    g.setColor(Color.white); g.fillOval(100, 100, 100, 100);

  }

}

Main ideas:

· graphics commands in java.awt package, applet in java.applet

· class DrawingApplet extends Applet

· drawing commands defined in a paint method

· public class and public void method 

· graphics object has color and drawing commands

· set colors using Color.black, new Color(0, 0, 0) or other similar methods

· draw or fill arcs, rectangles and ovals

· specify coordinates of rectangles (x, y, width, height) and arcs (startAngle, arcAngle)

· the last specified color is the foreground color

· the last drawn shape is drawn on top

· A sketch of the graphical output indicating coordinates of key points is helpful

8.

import java.awt.*;

public class FontApplet extends java.applet.Applet {

  public void init() {

setLayout(new BorderLayout());

Panel p1 = new Panel();

p1.setLayout(new GridLayout(2, 3));

p1.add(new Label("Font")); p1.add(new Label("Size")); p1.add(new Label("Style"));

List list = new List(5);

list.add("Arial"); list.add("Courier"); list.add("Helvetica"); list.add("Symbol"); list.add("Times"); list.add("Verdana");

p1.add(list);

p1.add(new TextField("24", 10));

Panel p2 = new Panel();

p2.setLayout(new GridLayout(3, 1));

p2.add(new Checkbox("Bold", true)); p2.add(new Checkbox("Italics", true)); p2.add(new Checkbox("Underline"));

p1.add(p2);

add(p1, BorderLayout.NORTH);

Label l = new Label("Uganda Martyrs University");

Font f = new Font("Times", Font.ITALIC+Font.BOLD, 24);

l.setFont(f);

add(l, BorderLayout.CENTER);

  }

}

Main ideas:

· graphics commands in java.awt package, applet in java.applet

· class FontApplet extends Applet

· GUI elements displayed in an init() method

· Panels contain GUI elements or other Panels

· Panels added to applet using add(), elements added to panel using p.add()

· GUI elements include Label, List, TextField, Checkbox

· Checkboxes  and other elements in GridLayout, overall BorderLayout (or FlowLayout)

· Label, Checkbox and List elements added using a String argument

· TextField element specifies default text and character width

· Checkbox can be checked by default

· Label can have a default font with face, style and size

· Items are added to BorderLayout in NORTH and CENTER areas

· A sketch of the interface and what the panels contain is helpful

