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Question 1 (15 points)

In this problem, you are asked to write a program to define shapes of objects in space and store them in a vector. For this purpose, there exist four shapes: Circle, Square,  Triangle, Equilateral Triangle. All shapes share the following members: color,  x-coordinate, y-coordinate. The last two fields specify the location of the object in a two-dimensional plane. A circle has a radius, a square has a side length. A triangle object has three fields to store the length of the sides of the triangle. An equilateral triangle is a triangle that has all three sides equal in length. Also, each of these shapes has a method called area() and one called perimeter() that compute the area and the perimeter, of each object depending on the shape.  In addition to this, they all have a method toString() that outputs the values in all the fields of an object.  As you are proceeding with the design of the code, think of which classes should be declared abstract and which classes inherit from which other ones. 
The program starts by displaying the following menu:
1. Add a shape

2. Delete a shape

3. Compute Area and Perimeter

4. Display all

5. Exit

- - - - - - - -

Enter your choice:
If the user enters 1, the following menu is displayed:

A. Add a Circle

B. Add a Square

C. Add a Triangle

D. Return to main menu

- -- - - - - - - -- - - - - -

Enter shape:

If the user enters A, the program prompts for the radius  and x and y coordinates and adds a circle to the vector. 

If the user enters B, the program prompts for the side length, x and y coordinates and adds a square to the vector.

If the user enters C,  the program prompts for the three sides, x and y coordinates and adds a triangle or equilateral triangle in case the three sides have equal length.

If the user enters D, the program returns to the previous menu.

The menu is displayed after each input except ‘D’. Any incorrect input should display an error message.

If the user enters 2, the program prompts for the x and y coordinates and deletes all shapes at the specified coordinates.

If the user enters 3, the program prompts for the x and y coordinates and compute and displays the area and perimeter of the shapes at these coordinates. 
If the user enters 4, the program displays all shapes in the vector.

If the user enters 5, the program exits. 

The menu is displayed again after each correct input. Any incorrect input should output an error message.

Question 2 (10 points)

I am giving you the following class and interface.  Use them and modify the code you wrote in answer to Question 1 so that you can sort your shapes as described below. Redirect the sorted shapes to a text file that you will name output.txt. In the code  that I am giving you, you can ONLY  add  what is required to the main() method (as specified in comments and in bold characters inside the method). You should not modify anything else in THIS  code (class TestProgram or interface Sortable). Modify YOUR code as needed only. Points will be deducted if you make unnecessary changes to your code. Add comments explaining what has been modified and why. Make sure MY code compiles and runs when used with your code. 
import java.util.*;

public class TestProgram

{


final int SIZE=5;


public static void sort(Sortable[] items)


{

/*sorts  an array of items in an increasing order as specified in the compareTo() method*/



for (int i = 1; i < items.length; i++ )



{




Sortable key  = items[i];




int position = i;




while (position > 0 && items[position-1].compareTo(key) > 0)





{






items[position]=items[position-1];






position--;





}




items[position]=key;



}


}


public static void show(Sortable[] items)


{



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



{




 if (items[i]!= null)




 
System.out.print(items[i]);




}


}

public static void main (String[] args)


{

Shape[] shapes= new Shape[SIZE];
/* enter here code to read information from a file that you will name ”input.txt”. Each line in the file specifies an object. The first word on each line specifies the shape of the object. Then, the remaining tokens on the line specify its x-coordinate and its y-coordinate. Have the code create the object and add it to the array shapes.*/



sort(shapes);



show(shapes);


}

}

public interface Sortable

{


public int compareTo(Object o);


/*
a.compareTo(b) returns 0 if a = b, a number greater 

than 0 if a is greater than b and a number less than 0 

if a is less than b. See the notes below for what it means for a to be greater than b.*/

}
Notes

· An item n is considered to be less than an item m if its x-coordinate is less than the  x-coordinate of item m. Hence, a circle with x-coordinate =10 and y-coordinate=0 is less than a square with x-coordinate=12 and y-coordinate=-1. In case the x-coordinates are equal, then n is less than m if its y-coordinate is less than that of m. 
· Test with the file below and with a file that you create yourself. If a line does not contain valid information, it should be skipped and a proper message should be displayed on the screen. The program should proceed to the next line though.
File input.txt:

circle, red,  0, 1

square, blue, 2, 3

circle, green, 4, 2

triangle, yellow, 5, -3

equilateral triangle, pink, -1, -3

Very Important Note
You cannot do well on the exams unless you do the assignment yourself!

Plagiarism and cheating policy

Cheating is a serious offense. If a student is found to have copied part or all of the assignment, he or she will receive a zero on the assignment.  During exams, if a student is caught cheating, he or she will receive a zero on the exam. This might result in the student getting an F on the course.  NO EXCUSES WILL BE ACCEPTED.  The same applies to the person providing others with material. The same applies to plagiarism (presenting someone else’s work as being one’s own work). 

Deadline policy

 Deadlines for submitting assignments will be announced in class or on the assignments. They are firm. Students  must respect them.  A student failing to meet the deadline will get 5% of the grade deducted per day late. A student cannot replace an assignment with another one.  If he or she fails to submit an assignment, a zero will be scored on the missed assignment. To illustrate, if the student submits assignments 1 and 3 only, he or she will get a 0 on  assignment 2, assignment 1 or 3  cannot compensate for the missed assignment.

