using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.IO;

namespace AbstractClassExamples
{
    abstract class Shape
    {
        
        public abstract void A();

    }

    class Circle : Shape
    {
        public override void A()
        {
            // fron inside of Circle : Shape
            Console.WriteLine("This is a Circle");
            int diameter = 5;
            Console.WriteLine("From inside of Circle:Shape");
            Console.WriteLine("Circle has a diamter of {0}", diameter);
            Console.WriteLine("This is a circle");
            double circum = diameter * 3.14;
            double radius = Convert.ToDouble(diameter) / 2;
            double radsq = radius*radius;
            double area = 3.14 * radsq;
            Console.WriteLine("The circumference of a circle is: {0}", circum);
            Console.WriteLine("The area of a circle is: {0}", area);
            Console.WriteLine("");
        }

        public static void Circum(int diameter, out double ansC)
        {
            
            ansC = 3.14 * diameter ;
        }

        public static void AreaOfC(int diameter, out double ansA)
        {
            double radius = Convert.ToDouble(diameter) / 2;
            double radsq = radius*radius;
            ansA = 3.14 * radsq;
        }


    }

    class Square : Shape
    {

        public override void A()
        {
            Console.WriteLine("This is a square"); 
            int side = 5;
            Console.WriteLine("From inside of Square:Shape");
            Console.WriteLine("Square has a side of {0}", side);
            double PerOfSQ = 4 * side;
            double area = side * side;
            Console.WriteLine("The Perimeter of the square is: {0}", PerOfSQ);
            Console.WriteLine("The area of a square is: {0}", area);
            Console.WriteLine("");
        }

        public static void PerimeterOfSQ(int SideOfSq, out double ansPSQ)
        {
            ansPSQ = SideOfSq * 4;
        }

        public static void AreaOfSQ(int SideOfSq, out double ansASQ)
        {
            ansASQ = SideOfSq * SideOfSq;
        }


    }

    class Rectangle : Shape
    {

        public override void A()
        {
            Console.WriteLine("This is a Rectangle");
            int l = 5;
            int w = 10;
            Console.WriteLine("From inside of Rectangle:Shape");
            Console.WriteLine("The Rectangle has sides of {0} and {1}", l,w);
            double PerOfRec = 2 * l + 2 * w;
            double area = l * w;
            Console.WriteLine("The Perimeter of the Rectangle is: {0}", PerOfRec);
            Console.WriteLine("The area of a Rectangle is: {0}", area);
            Console.WriteLine("");
            
        }

        public static void PerimeterOfRec(int LengthRec, int WidthRec, out double ansPerRec)
        {
            ansPerRec = 2 * LengthRec + 2 * WidthRec;               
        }

        public static void AreaOfRec(int LengthRec, int WidthRec, out double ansARec)
        {
            ansARec = LengthRec * WidthRec;
        }

    }


    class Program
    {
        static void Main(string[] args)
        {
            // Processes data inside constuctor Circule.Circum
            Shape shape1 = new Circle();
            shape1.A();

            // Called from constructor Circle.Circum and Circle.AreaOfC
            double ansA;
            double ansC;
            int diameter = 5;
            Circle.Circum(diameter, out ansC);
            Console.WriteLine("");
            Console.WriteLine("Variable passed to Circle.Circum");
            Console.WriteLine("The Circumference is {0}", ansC);
            Console.WriteLine("");
            Circle.AreaOfC(diameter, out ansA);
            Console.WriteLine("Variable passed to Circle.AreaOfSQ");
            Console.WriteLine("The Area of a Circle is {0}", ansA);
            Console.WriteLine("");

            Shape shape2 = new Square();
            shape2.A();

            int SideOfSq = 5;
            double ansASQ;
            double ansPSQ;
            Square.PerimeterOfSQ(SideOfSq, out ansPSQ);
            // Called from constructor  Square.PerimeterOfSQ and Circle.AreaOfC
            Console.WriteLine("");
            Console.WriteLine("Variable passed to Square.PerimeterOfSQ");
            Console.WriteLine("The Perimeter of the square is {0}", ansPSQ);
            Console.WriteLine("");
            Square.AreaOfSQ(SideOfSq, out ansASQ);
            Console.WriteLine("Variable passed to Square.AreaOfSQ");
            Console.WriteLine("The Area of the Square is {0}", ansASQ);
            Console.WriteLine("");
            Console.WriteLine("");

            Shape shape3 = new Rectangle();
            shape3.A();

            int LengthRec = 5;
            int WidthRec = 10;
            double ansPerRec;
            double ansARec;
            Rectangle.PerimeterOfRec(LengthRec, WidthRec, out ansPerRec);
            Console.WriteLine("");
            Console.WriteLine("Variable passed to Rectangle.PerimeterofRec");
            Console.WriteLine("The Perimeter of the Rectangle is {0}", ansPerRec);
            Console.WriteLine("");
            Rectangle.AreaOfRec(LengthRec, WidthRec, out ansARec);
            Console.WriteLine("");
            Console.WriteLine("Variable passed to Rectangle.AreaOfRec");
            Console.WriteLine("The Area of the Rectangle is {0}", ansARec);
            Console.WriteLine("");

            Console.ReadKey();




        }
        
    }
    
}

/*
This is a Circle
From inside of Circle:Shape
Circle has a diamter of 5
This is a circle
The circumference of a circle is: 15.7
The area of a circle is: 19.625


Variable passed to Circle.Circum
The Circumference is 15.7

Variable passed to Circle.AreaOfSQ
The Area of a Circle is 19.625

This is a square
From inside of Square:Shape
Square has a side of 5
The Perimeter of the square is: 20
The area of a square is: 25


Variable passed to Square.PerimeterOfSQ
The Perimeter of the square is 20

Variable passed to Square.AreaOfSQ
The Area of the Square is 25


This is a Rectangle
From inside of Rectangle:Shape
The Rectangle has sides of 5 and 10
The Perimeter of the Rectangle is: 30
The area of a Rectangle is: 50


Variable passed to Rectangle.PerimeterofRec
The Perimeter of the Rectangle is 30


Variable passed to Rectangle.AreaOfRec
The Area of the Rectangle is 50

*/

