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Written exercises

6.
Explain why the code in the SetOfAShape class must typecast in the item method, but not in the methods add and remove.
The item method must return an object of type AShape.  Since not all Objects are AShape s, a cast must be done from the general Object type to the specific AShape type when the proxy item method is called.  Although the add and remove methods take input of type AShape, no cast is necessary when the proxy calls are made because all AShape objects are Objects.
7.
Explain why the filter you wrote that removes all pies, when applied to a set of shapes, doesn’t remove any squares.

No Square object will ever be an instance of Pie.

8.
Explain why the filter you wrote that randomly changes the colors of IColorable objects, when applied to a set of shapes, doesn’t change the colors of any circles.

No Circle object will ever be an instance of IColorable.
9.
Explain why it’s not possible, using the given classes, to write a filter that randomly changes the colors of all shapes.  Briefly describe what changes would have to be made to what given classes to make such a filter possible.


By the details of the protected access modifier, it can be done.  Assume that the color data member was actually private:

The color data member in AShape is hidden.  Since the Pie class doesn’t provide a method that sets the hidden color data, it is not possible to change the color of a Pie without writing such a method.
10.
Describe what you would have to do, without changing any of the given classes, to be able to create a shape of type Pie whose color could be changed randomly by at least one of the filters you wrote.  

(Note that exercise 9 asks you what changes would have to be made to the given classes, and exercise 10 asks you what would be done without making changes to the given classes.)

Write a class that extends Pie and implements IColorable.
