Name: Gerard Whyte
Triangle Law & Parallelogram Law

This applet allows the user to draw Vectors on a pad, after specifying a mode, either the Triangle Law or Parallelogram Law. It allows the user to enter as many vectors as he/she likes for the Triangle Law, but allows only two for the Parallelogram Law. It then can draw the equivalent vector using the Triangle Law, or the resultant vector using the Parallelogram Law, by pressing the Go button.
There is also one final part to the applet, which is a simple game, where the user can test and see if he/she can figure out where the end point of the resultant vector in a Parallelogram Law example (which has been entered by the user). The user must be quite accurate to get the answer correct. If the user is unable to get the answer, then he/she can get the answer by pressing the Go button.

Pad

This class extends the Canvas class. It is used in the applet, for drawing the vectors and also records needed information such as the first point specified by the user and the last point specified by the user.

Attributes:
size

Type: Dimension. 
Purpose: Specifies the width and height of the Pad.

startX

Type: int.
Purpose: Records the x co-ordinate of the first point specified by the user. 

startY

Type: int.
Purpose: Records the y co-ordinate of the first point specified by the user.

endX

Type: int.
Purpose: Records the x co-ordinate of the last point specified by the user, in the Triangle Law mode.

endY

Type: int.
Purpose: Records the y co-ordinate of the last point specified by the user, in the Triangle Law mode.

darkPurple

Type: Color.
Purpose: The colour is needed to draw the border of the Pad, in the paint method.

Methods:
Constructor

Return Type: Pad. 

Parameters: Two integers width and height.
Purpose: The constructor creates a new Pad object. It sets the size using the two parameters, width and height, to create a dimension, and assigns this to the private attribute size. It then sets the size of the pad by calling the setSize method and using the size attribute.

paint

Return Type: void.
Parameters: One Graphics object, g.
Purpose: The paint method draws a border round the pad, by drawing four lines, using the drawLine method.

drawLine:

Return Type: void.
Parameters: One Graphics object, g, and four integers, x1, y1, x2 and y2.
Purpose: Calls the drawLine method on g, and draws a line from (x1, y1) to (x2, y2).
Result: Draws a line of from (x1, y1) to (x2, y2).

drawLine:

Return Type: void.
Parameters: One Graphics object, g, four integers, x1, y1, x2 and y2 and one Color object c.
Purpose: Sets the colour of g to c. It then calls the drawLine method on g, and draws a line from (x1, y1) to (x2, y2). Finally it reverts the colour of g back to black.
Result: Draws a line of colour c, from (x1, y1) to (x2, y2).

drawDot:

Return Type: void.
Parameters: One Graphics object, g, three integers, x, y and w and one Color object c.
Purpose: Sets the colour of g to c. It then calls the fillOval method on g, specifying that it place the oval at  (x, y) with a width and height of w, thus making it a circle. Finally it reverts the colour of g back to black.
Result: Draws a dot of colour c, at (x, y) with a width w.

setStart:

Return Type: void.
Parameters: Two integers, x1 and y1.
Purpose: It assigns, the startX and startY attributes with the values of x1 and y1 respectively.

setEnd:

Return Type: void.
Parameters: Two integers, x1 and y1.
Purpose: It assigns, the startX and startY attributes with the values of x1 and y1 respectively.

getStartX:

Return Type: int.
Parameters: none.
Purpose: To return the value of the private attribute startX.

getStartY:

Return Type: int.
Parameters: none.
Purpose: To return the value of the private attribute startY.

getEndX:

Return Type: int.
Parameters: none.
Purpose: To return the value of the private attribute endX.

getEndY:

Return Type: int.
Parameters: none.
Purpose: To return the value of the private attribute endY.

VectorLaws

This is the class that actually specifies the applet itself. It defines all the components to be shown on the applet, and also contains the code that specifies how the applet should deal with incoming events.

Attributes:
modeTitle

Type: Label.
Purpose: A means of telling the user what mode the applet is in and also at times to provide help.

pad

Type: Pad.
Purpose: This is the main area of the applet where the user can draw the vectors and also see the resultant vectors that are formed from the vectors entered by the user. It is the main interface between the user and the applet.

triangle

Type: Button.
Purpose: To set the mode of the applet to the Triangle Law. Also clears the pad, sets the modeTitle to reflect what mode it is in and generally prepares the applet for use by the user.

parallel

Type: Button.
Purpose: To set the mode of the applet to the Parallelogram Law. Also clears the pad, sets the modeTitle to reflect what mode it is in and generally prepares the applet for use by the user.

game

Type: Button.
Purpose: To set the mode of the applet to the Parallelogram Law Game. Also clears the pad, sets the modeTitle to reflect what mode it is in and generally prepares the applet for use by the user.

go

Type: Button.
Purpose: Sets the applet in motion after the user has entered the vectors. In the Triangle Law, it causes the applet to draw the equivalent vector. In the Parallelogram Law, it causes the applet to draw a parallelogram and the resultant vector. In the Parallelogram Law Game, after the user has made one incorrect guess, it causes the applet to show the answer.

reset

Type: Button.
Purpose: Resets the whole applet; causes the pad to be repainted and resets the mode, and inner signals to their dormant states.

p

Type: Graphics.
Purpose: This is assigned the Graphics instance of the pad. It is then used to draw the lines and dots on the pad.

lightPurple

Type: Color.
Purpose: This colour is one of the ones specifed to be in accordance with the site, and is used in the applet to provide consistency with other applets and the website itself.

darkPurple

Type: Color.
Purpose: This colour is one of the ones specifed to be in accordance with the site, and is used in the applet to provide consistency with other applets and the website itself.

blue

Type: Color.
Purpose: This colour is one of the ones specifed to be in accordance with the site, and is used in the applet to provide consistency with other applets and the website itself.

mode

Type: int.
Purpose: This variable is used for inside the applet to specify what mode the applet is in. If the mode = 0, then the mode is set nothing and the applet does nothing except for taking input in from the mode buttons, ie. Triangle, Parallelogram and Game. If the mode = 1, then the applet is in the Triangle Law mode. If the mode = 2, then the applet is in the Parallelogram Law mode. If the mode = 3, then the applet is in the Parallelogram Law Game mode.

ready

Type: boolean.
Purpose: It is used so that the Go button can only be used once the applet has enough information to do something. If ready is false, then pressing the Go button will do nothing. However if ready is true then the Go button will work and do whatever it is supposed to do, depending on the mode set.

point

Type: int.
Purpose: This is used to track how many points the user has inputted. In particular it is used so that the applet knows that the user is inputting the first point and can then store that point. It is also used in the Parallelogram Law mode, so that only two vectors can be drawn.

lastX

Type: int.
Purpose: Used in the Triangle Law mode, so that the vectors will start from the last point of the previous vector. This variable stores the x co-ordinate of that point.

lastY

Type: int.
Purpose: Used in the Triangle Law mode, so that the vectors will start from the last point of the previous vector. This variable stores the y co-ordinate of that point.

paraArray

Type: int[].
Purpose: Stores the x and y co-ordinates of the six points used to draw the two vectors in the Parallelogram Law mode. These points are needed to calculate the resultant vector.

arial

Type: Font.
Purpose: The Arial font is the font specifed to be in accordance with the site, and is used in the applet to provide consistency with other applets and the website itself.

Methods:
init:

Return Type: void.
Parameters: none.
Purpose: It is in this method, that all the components of the applet are specifed. It creates the buttons, the pad and the label, sets their attributes and then adds them to the applet. The background of the applet is also specified to be white here.

actionPerformed:

Return Type: void.
Parameters: One ActionEvent object, e.
Purpose: It catches all the events that come from the components and then decides what should be done, depending on where the event came from and what the inner signals are set to. It is here that the modes are set, and also the actions that the go button should do are specifed, and also the reset button.

mousePressed:

Return Type: void.
Parameters: One MouseEvent object, e.
Purpose: It catches all the MouseEvents when the mouse button has been pressed. It then decides according to where it originated from and what the inner signals are set to, what to do. It is here that the code looks after how the user enters vectors.

mouseReleased:

Return Type: void.
Parameters: One MouseEvent object, e.
Purpose: Not Used.

mouseEntered:

Return Type: void.
Parameters: One MouseEvent object, e.
Purpose: Not Used.

mouseExited:

Return Type: void.
Parameters: One MouseEvent object, e.
Purpose: Not Used.

mouseClicked:

Return Type: void.
Parameters: One MouseEvent object, e.
Purpose: Not Used.

mouseMoved:

Return Type: void.
Parameters: One MouseEvent object, e.
Purpose: Not Used.

mouseDragged:

Return Type: void.
Parameters: One MouseEvent object, e.
Purpose: Not Used.

