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Programming Fundamentals

Lecture 5 – Turtle class

This week we will look at how to create Java objects and use them to perform services in our programs. We will create a Paper object that produces a drawing window. We will create Turtle objects and use them to produce graphical output in the window – straight lines. 

To use the Turtle class 

· The program must begin with an import statement: import uwejava.*;

· A Paper object must be created before creating any Turtle objects as follows:

Paper myPaper = new Paper("Turtle demonstration");
Description of Turtle class

	Turtle method
	Example

	Turtle(Paper sheet) creates a Turtle object that can draw lines on a Paper object (the window).


	Paper myPaper = new Paper("demo");

Turtle myTurtle = new Turtle(myPaper);

	penUp() lifts the pen from the paper – can move Turtle without leaving a trail


	myTurtle.penUp();



	penDown() puts pen on paper – movement leaves a trail


	myTurtle.penDown();



	moveTo(int  x, int  y) – moves the Turtle object to position (x,y)


	myTurtle.moveTo(300,100);



	moveBy(int  distance) – moves the Turtle object distance units from its current position in the direction it is pointing in.


	myTurtle.moveBy(125);



	turnTo(int   direction) – turns the Turtle object to point in the direction specified, where 0 points east and a positive value is in an anti-clockwise direction.


	myTurtle.turnTo(45);



	turnBy(int  degrees) – turns the Turtle object the given number of degrees from its current position.


	myTurtle.turnBy(45);



	setColor(Color newColor) – alters the colour of the trail left by the Turtle object.

Colours defined in the class Color are:  black, blue, cyan, gray, darkGray, green, lightGray, magenta, orange, pink, red, white and yellow.


	myTurtle.setColor(Color.blue);



	setWidth(int  width) -  alters the width of the line left by the Turtle object.


	myTurtle.setWidth(2);




Turtle.doc provides a fuller description of the Turtle class but assumes more knowledge of Java than you have at the moment. However, it may be useful reading for the final part of the assignment.
Sample programs

Turtle1.java (simple use of Turtle), Turtle2.java (Turtles with interaction)

The files mentioned above can be found on InfoServer (under ums\co\co102) and on the CO102 Web-site (http://cmedia.glos.ac.uk/gbs/co102/index.html).

/* 

*
Turtle1.java


*
Illustrates the use of Turtle class

*
Peter Annesley - November 2000 

*/ 

import uwejava.*;

public class Turtle1

{

    // this uses the Turtle class to draw three lines.

 
public static void main (String [] args)

 
{



Paper myPaper = new Paper("Turtle demonstration");



Turtle myTurtle = new Turtle(myPaper);


// draw the first line from the origin



myTurtle.penUp();



myTurtle.moveTo(0,0);



myTurtle.penDown();



myTurtle.moveTo(100,100);



// leave a gap and then draw second line



myTurtle.penUp();



myTurtle.moveTo(200,100);



myTurtle.penDown();



myTurtle.moveTo(300,100);



// change direction by 45 degrees and draw third line



myTurtle.turnBy(45);



myTurtle.moveBy(100);


}//main()

}//Turtle1

Week 5 Exercises:  The Turtle Class

1.  Add to Turtle1.java to answer the following :-

a) Use turnTo( ) to discover what values of direction are up, down, left, right.

b) Describe in detail the action of turnBy(90)

c) What happens differently if the parameter to turnBy( ) is negative?

d) What are the coordinates of the corners of myPaper?

e) In what direction is the turtle facing after using moveTo( )?
f) What is the difference between moveTo( ) and moveBy( )?
g) Investigate what happens when turnTo( ) is followed by moveBy( ).
h) Investigate what happens when turnBy( ) is followed by moveBy( ).
2.  Add to Turtle2.java to try out the following

a) Use different colours using setColor( ) (eg Color.blue, Color.green)

b) Use different widths using setWidth( ) (eg what is the smallest useful width?)

c) Input coordinates to moveTo( )
d) Use penUp( ) and penDown( ).
a. [image: image1.wmf] Create a new program Turtle3.java  in a folder called Turtle3. Create a Turtle object to draw on a Paper object. Use the Turtle commands to draw two letters (they could be your initials). One letter should be made up of straight lines (e.g. A, E, H, I, K, L, X). The other letter should contain curved lines (e.g. S, C, O, Q, B, G). Make the curved letter as symmetrical as possible.

· Lay out your program so that you can clearly see its structure. Put comments at the beginning to say what the program does and who is the author. Choose meaningful variable names.

· Look at your code and see if you can see any patterns being repeated. Discuss this with your tutor.

[image: image2.wmf] When you have completed this exercise, show it to your tutor and get your work sheet signed.
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