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Name:___________________Student ID: _________


	Problem


	Points
	Lost
	Gained
	Running Total

	1
	 15
	
	
	

	2
	 14
	
	
	

	3
	 25
	
	
	

	4
	 21 (11 + 10)
	
	
	

	5
	25 (20 + 5)
	
	
	

	Total
	100
	
	
	


Illegible answers are wrong answers.

Good luck!

Please look through the entire test before starting. 

Q1. Trace the Code

Consider these two methods from the class Picture :
  /**

   * Method to negate the picture 

   */

  public void negate()

  {

    Pixel pixel = null;

    // get the array of pixels 

    Pixel[] pixels = this.getPixels();

    // loop through all the pixels

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

    {

      // get the current pixel

      pixel = pixels[i];

      // set the pixel color values to the new values

      pixel.setRed(255 - pixel.getRed());

      pixel.setGreen(255 - pixel.getGreen());

      pixel.setBlue(255 - pixel.getBlue());

    }

  }
/**

   * Method to change the picture to gray scale

   */

  public void grayscale()

  {

    Pixel pixel = null;

    int intensity = 0;

    // get the array of pixels

    Pixel[] pixels = this.getPixels();

    // loop through all the pixels

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

    {

      // get the current pixel

      pixel = pixels[i];

      // compute the intensity of the pixel (average value)

      intensity = (int) ((pixel.getRed() + pixel.getGreen() + 

                     pixel.getBlue()) / 3);

      // set the pixel color to the new color

      pixel.setColor(new Color(intensity,intensity,intensity));

    }

  }
Imagine that we have a picture myPicture.  Then executed myPicture.grayscale(); AND myPicture.negate(); (in that order)
What would the pixels with the below (red, green, blue) values in myPicture become after executing these two methods?

(a) (255, 0, 0)


Answer … (         ,         ,         )

(b) (0, 255, 0)


Answer … (         ,         ,         )

(c) (255, 38, 135)
Answer … (         ,         ,         )

Q2. Solve the Crossword

[image: image1.png]



	1 Across 
	The Java type for a sequence of characters

	3 Across 
	Can be accessible from other classes

	5 Across 
	Does not return any value

	6 Across 
	Nothing -- the value of an object variable that doesn't point to anything

	2 Down 
	The definition of an object--what it knows and what it can do.

	4 Down 
	The Java type for a variable with a decimal

	7 Down 
	A Java type for an integer


Q3. Drawing with the Turtle class
Write the class definition FiveTurtles with a main method that draws the figure below on a World :
[image: image2.png]



You must use (a) an array and (b) a for loop in your solution. We’re not looking for an exact match – just close enough in terms of increasing sizes and angles.  Here’s an example from class that may help you.
public class LotsOfTurtles {

  public static void main(String[] args){

    // Create a world

    World myWorld = new World();

    // A flotilla of turtles

    Turtle [] myTurtles = new Turtle[100];

    // Make a hundred turtles

    for (int i=0; i < 100; i++) {

      myTurtles[i] = new Turtle(myWorld);

    }

    //Tell them all what to do

    for (int i=0; i < 100; i++) {

      // Turn a random amount between 0 and 360

      myTurtles[i].turn((int) (360 * Math.random()));

      // Go 100 pixels

      myTurtles[i].forward(100);

    }

  }

}

(Please write your answer on this page.)

Q4. Manipulating Sounds

Consider this method in the Sound class

public Sound revParts(int interval){

      Sound canvas = new Sound(this.getLength());

      int value = 0;

      int start=0;

      int index = 0;

      while ((index+interval) < this.getLength()){

        start = index;

        for (int src=start, trg=start+interval; 

             src < start+interval; 

             src++, trg--){

          value = this.getSampleValueAt(src);

          canvas.setSampleValueAt(trg,value);

          index++;

        }

      }

      return canvas;

    }

A. What does this method do?  Your answer must be in 25 words or less: -2 for each extra word.

B.  Imagine that you have a sound fred with only 10 samples in it, with these values:

	10
	20
	15
	3
	2
	6
	1
	45
	100
	23
	45
	17


What values would result from executing fred.revParts(4)?  Write down the values in these cells:

	
	
	
	
	
	
	
	
	
	
	
	


Q5. Weaving your Music
Review this code:
import jm.music.data.*;

import jm.JMC;

import jm.util.*;

import jm.JMC;

/**

 * Example class for creating a song

 * @author Mark Guzdial

 * @author Barb Ericson

 */

public class MyTinySong {

  public static void main(String [] args) {

    SongNode node1 = new SongNode();

    node1.setPhrase(SongPhrase.riff2());

    SongNode riff3 = new SongNode();

    riff3.setPhrase(SongPhrase.riff3());

    node1.repeatNext(riff3,5);

    SongNode riff1 = new SongNode();

    riff1.setPhrase(SongPhrase.riff1());

    node1.weave(riff1,3,1);

    node1.showFromMeOn(0);

  }

}      
A. Using the labels “node1”, “riff3” and “riff1” to indicate the contents of the node, draw a diagram below of what linked list is created by running the above code.  (The code for repeatNext and weave appears on a later page for reference.)

B. Only one of the below views was generated from the above code.  Which one?
node1: [image: image3.png]


    riff3: [image: image4.png]
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iii.
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  /**

   * Repeat the input phrase for the number of times specified.

   * It always inserts the repeated node after the 

   * current node

   * @param nextOne node to be copied in to list

   * @param count number of times to copy it in.

   */

  public void repeatNext(SongNode nextOne,int count) {

    SongNode current = this; // Start from here

    SongNode copy; // Where we keep the current copy

    for (int i=1; i <= count; i++) {

      copy = nextOne.copyNode(); // Make a copy

      current.setNext(copy); // Set as next

      current = copy; // Now append to copy

    }

  }

/**

   * Weave the input song node count times every skipAmount nodes

   * @param nextOne node to be copied into the list

   * @param count how many times to copy

   * @param skipAmount how many nodes to skip per weave

   */

  public void weave(SongNode nextOne, int count, int skipAmount) { 

    SongNode current = this; // Start from here

    SongNode copy; // Where we keep the one to be weaved in

    // loop count times

    for (int i=0; i < count; i++) {

      //Skip skipAmount nodes (this one is 1)

      for (int j=1; j < skipAmount; j++) {

        // as long as current isn't null move to next

        if (current != null) {

          current = current.getNext();

        }

      }

      // if current isn't null

      if (current != null) {

        // make a new copy

        copy = nextOne.copyNode();

        // insert it after current

        current.insertAfter(copy);

        // move current along

        current = copy.getNext();

      }

      // else if current is null return (break out early)

      if (current == null) {

        return;

      }

    }

  }      
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