Chapter 1

[image: image5.emf]Lesson 1 class exercise code

using System;

class Program
{

static void Main(string[] args)

{

int varl=3
;
int var2=4
;

int temp
;

Console.WriteLine("varl = {0}", varl);

  vectors matrices vectorClass

Console.WriteLine("var2 = {0}", var2); 
temp = varl;
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varl = var2; 

var2 = temp; 

Console.WriteLine("now\n");

Console.WriteLine("varl =
{0}", varl);

Console.WriteLine("var2 = 
{0}", var2);

}

}
///////////////////// string interpolation //////////////////////////////
using System;

class Program
{

    static void Main(string[] args)

    {

        int varl = 3;

        int var2 = 4;

        int temp;

        Console.WriteLine($"varl = {varl}");

        Console.WriteLine($"var2 = {var2}");

        temp = varl;

        varl = var2;

        var2 = temp;

        Console.WriteLine("now\n");

        Console.WriteLine($"varl = {varl}");

        Console.WriteLine($"var2 = {var2}");

    }

}

using System;

class test
{

 static void Main()

    {

//int varl
;//= 3
//int var2
;//= 4
double temp
;

string s = Console.ReadLine();

double varl = Double.Parse(s);

s = Console.ReadLine()
;

double var2 = Double.Parse(s);

Console.WriteLine("varl = {0}", varl);

Console.WriteLine("var2 = {0}", var2)
temp = varl;

varl = var2; 

var2 = temp; Console.WriteLine("now\n");

Console.WriteLine("varl =
{0}", varl);

Console.WriteLine("var2 = 
{0}", var2);

Console.ReadLine();

}

}

Exercise 1
mins & secs 

using System;

class Program
{

    static void Main(string[] args)

    {

        int tot = 175;
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        int sec = tot % 60;

       int min = tot/60;

       Console.WriteLine("{0} mins and {1} secs ", min,sec);

        Console.ReadLine();

    }

} 
no1
using System;
namespace Exercise_3_1

{

class Exercise

{

static void Main( )

{

int myInt = 42;

float myFloat = 98.6f;

double myDouble = 12345.6789;

char myChar = 'Z';
string myString = "The quick brown fox jumped over the lazy dogs.";

Console.WriteLine("myInt: {0}, myFloat: {1}, myDouble: {2},

myChar: {3}, myString: {4}", myInt, myFloat,

myDouble, myChar, myString);

}

}

}
exponential
using System;

class Program
{

    static void Main(string[] args)

    {

        double n = 1000;

        double e = Math.Pow((1+1/n),n);

        Console.WriteLine(e);

        Console.ReadLine();

    }

}

no 2
using System;

namespace testing

{

    class TempConvert
    {

        static void Main()

        {

            double c, f;

            string? s;

            Console.WriteLine("\n Enter temperature in celsius");

            s = Console.ReadLine();

            c = Convert.ToDouble(s);

            f = (c * 9.00 / 5.00) + 32.00;

            Console.WriteLine("Equivalent in Fahrenheit is:{0}", f);

        }

    }

}
OR:
double c = double.Parse(Console.ReadLine());

double f = (c * 9.0) / 5.0 + 32.0;
class Program
{

    static void Main(string[] args)

    {

        //int tot = 175;
        string? t = Console.ReadLine();

        int tot = Convert.ToInt32(t);

        int sec = tot % 60;

        int min = tot / 60;

        Console.WriteLine("ed");

        Console.WriteLine("{0} mins and {1} secs ", min, sec);

    }

}

no 3
using System;

using System.Data;

namespace adam2

{

    class Dollars
    {

        static void Main()

        {

            double dollars, Pounds, Yen,AusDollars, Rouble;

            Console.Write("Enter an amount in dollars: ");

            dollars = Convert.ToDouble(Console.ReadLine());

            Pounds = dollars / 1.487;

            Rouble = dollars / 0.172;

            AusDollars = dollars / 0.584;

            Yen = dollars / 0.00955;

            Console.WriteLine("Pounds is {0:f3}\nRouble is {1:f3}\nAus Dollar is {2:f3}\nYen is {3:f3}\n", Pounds, Rouble, AusDollars, Yen); //see page 340
        }

    }

}

normal

using System;

class Program
{

    static void Main(string[] args)

    {

        double x = 1.00;

            double c = (1.00 / Math.Sqrt(2 * Math.PI));

            double e = Math.Exp(-(x * x) / 2.00);

            double f = c * e;

            Console.WriteLine("{0,6:F2}:  {1,-6:F2}", x, e);

        Console.ReadLine();

    }

}
normal using for

using System;

class Program
{

    static void Main(string[] args)

    {

        for (double x = -3; x <= 3; x += .5)

        {

            double c = (1.00 / Math.Sqrt(2 * Math.PI));

            double e = Math.Exp(-(x * x) / 2.00);

            double f = c * e;

            Console.WriteLine("{0,6:F2}:  {1,-6:F2}", x, e);

        }

        Console.ReadLine();

    }

}
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Chapter 2

class exercises:

1.
using System;

public class test
{

    static void Main()

    {

        int i = 3;

        int j = 2;

        int x;

        Console.WriteLine("i is {0}", i);

        Console.WriteLine("j is {0}", j);

        Console.WriteLine("now");
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        if (i > j)

        {

        //swap 
            x = i;

            i = j;

            j = x;

        } 

        //do nothing
        Console.WriteLine("i is {0}", i);

        Console.WriteLine("j is {0}", j);

        Console.ReadLine();

    }

}
2.a
[image: image10.png]olution Explorer

=]
(-3 Soluion FinanceLibrary' (1 project)

g
= et

) Fnsnce.cs





using System;

public class test
{

    static void Main()

    {

            for (int j = 1; j <= 4; j++)

            Console.Write("{0} ", j);

    }

}
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2.b
using System;

public class test
{
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    static void Main()

    {

        for (int i = 1; i <= 4; i++)

        {

            for (int j = 1; j <= 4; j++)

            Console.Write("{0} ", j);

            Console.WriteLine();

        }

    }

}

2.c
using System;

public class test
{

    static void Main()

    {
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        for (int i = 1; i <= 4; i++)

        {

            for (int j = 4; j >= 1; j--)

            Console.Write("{0} ", j);

            Console.WriteLine();

        }

    }

}

2.d
using System;

public class test
{

    static void Main()

    {
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        for (int i = 1; i <= 4; i++)

        {

            for (int j = 4; j >= i; j--)

            Console.Write("{0} ", j);

            Console.WriteLine();

        }

    }

}
2.e
using System;

public class test
{

    static void Main()

    {

        for (int i = 4; i >=0 ; i--)
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        {

            for (int j = i; j > 0 ; j--)

                Console.Write("{0} ", j);

            Console.WriteLine();

        }

    }

}

Chapter 2
 Exercises contd
no 1

using System;

class test
{

    public static void Main()

    {

        string name;

        name =Console.ReadLine();  //name = "Kalee"; // for Debugging
        Console.Write("Hi ");

        switch (name)

        {

            case "Robert":
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                Console.WriteLine("Bob");

                break;

            case "Richard":

                Console.WriteLine("Rich");

                break;

            case "Barbara":

                Console.WriteLine("Barb");

                break;

            case "Kalee":

                Console.WriteLine("Kalee!");

                break;

            default:

            Console.WriteLine(name);

            break;

        }

    }

}

no 2

using System;

class test
{

    public static void Main()

    {

        int No1 = 0, No2 = 0, No3 = 0, No4 = 0, No5 = 0, No6 = 0;

        int total = 0;// To check

 Random rnd = new Random();

        for (int i = 0; i < 100; i++)

        {

            int n = rnd.Next(1, 7);

            total=total+1;

            switch (n)

            {

                case 1:

                    No1 = No1 + 1;

                    break;

                case 2:

                    No2 = No2 + 1;

                    break;

                case 3:

                    No3 = No3 + 1;

                    break;

                case 4:

                    No4 = No4 + 1;

                    break;

                case 5:

                    No5 = No5 + 1;

                    break;

                case 6:

                    No6 = No6 + 1;

                    break;

            }   

        }

    Console.WriteLine("The no of 1's was: {0}", No1) ;

    Console.WriteLine("The no of 2's was: {0}", No2) ;

    Console.WriteLine("The no of 3's was: {0}", No3) ;

    Console.WriteLine("The no of 4's was: {0}", No4) ;

    Console.WriteLine("The no of 5's was: {0}", No5) ;

    Console.WriteLine("The no of 6's was: {0}\n", No6) ;

    Console.WriteLine("Total was: {0}", total) ;

    Console.ReadLine();

    }   

}

no 3

using System;

class test
{

    public static void Main()

    {

        Console.WriteLine("We will calculate the total balance on a fixed deposit given the interest rate and years of investment");

        Console.WriteLine("Enter the deposit amount in £");

        Double deposit = Convert.ToDouble(Console.ReadLine());

        Console.WriteLine("Enter the number of years");

        int years = Convert.ToInt32(Console.ReadLine());

        Console.WriteLine("Enter the interest rate in %");

        Double rate = Convert.ToDouble(Console.ReadLine());

        Double balance = deposit;

        for (int j = 1; j < years + 1; j++)

        {

            balance = balance + balance * rate / 100;

        }

        //balance = deposit * Math.Pow(1+rate/100,years);  // alternative formula
        Console.WriteLine("Total balance at end of {0} years is £{1}", years, balance);

        Console.WriteLine("Press enter to exit");

        Console.ReadLine();

    }

}

normal using for

using System;

class Program

{

    static void Main(string[] args)

    {

        for (double x = -3; x <= 3; x += .5)

        {

            double c = (1.00 / Math.Sqrt(2 * Math.PI));

            double e = Math.Exp(-(x * x) / 2.00);

            double f = c * e;

            Console.WriteLine("{0,6:F2}:  {1,-6:F2}", x, e);

        }

        Console.ReadLine();

    }

}
Brownian 
using System;

class test

{

    public static void Main()

    {

        int total = 0;

        Random rnd = new Random();

        for (int i = 0; i < 900; i++)

        {

            int n = rnd.Next(0, 2);   // 0 and 1

           int j = (n < 1) ? 1 : -1;   // 1 and -1
           total = total + j;

        //Console.WriteLine("{0}", j);

        }  

    Console.WriteLine("Total was: {0}", total);

        Console.ReadLine();

    }

}

Chapter 3  Structures
class exercise:

using System;

class test
{

    struct Point
    {

        public double x;

        public double y;

    }

    static void Main()

    {

        Point p1 = new Point { x = 1, y = 2 };

        Point p2 = new Point { x = 1, y = 2 };

        Console.WriteLine(p1.x);

        Console.WriteLine(p1.y);

    }

}
namespace Vectors

{

    internal class Program
    {

            struct Vector3D
            {

                public double x;

                public double y;

                public double z;

        }

            static void Main()

            {

            Vector3D v1 = new Vector3D { x = 1, y = 2, z = 3 };

            Vector3D v2 = new Vector3D { x = 3, y = 4, z = 12 };

            Vector3D v3 = new Vector3D() ;

            // ADD
            v3.x = v1.x + v2.x;

            v3.x = v1.x + v2.x;

            v3.x = v1.x + v2.x;

            // PRINT
            Console.WriteLine(v3.x);

            Console.WriteLine(v3.y);

            Console.WriteLine(v3.z);

            // MAGNITUDE
            // DOT PRODUCT
        }

    }

    }

}
stock structures:

using System;

class test
{

    struct Stock
    {

        public string dt;

        public double pr;

    }

    static void Main()

    {

        Stock s1;

        s1.dt = "1/1/2011";

        s1.pr = 1.23;

        Stock s2;

        s2.dt = "2/1/2011";

        s2.pr = 1.45;

        Stock s3;

        s3.dt = "3/1/2011";

        s3.pr = 1.52;

    Console.WriteLine("s1 was purchased on {0} at price of  {1} ", s1.dt, s1.pr);

    Console.WriteLine("s2 was purchased on {0} at price of  {1} ", s2.dt, s2.pr);

    Console.WriteLine("s3 was purchased on {0} at price of  {1} ", s3.dt, s3.pr);

    }

}
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Page 2 using a constructor

using System;

class test
{

    struct part
    {

        public int i;

        public char s;

        public part(int i , char s)

        {

            this.i = i;

            this.s = s;

        }

    } 


    static void Main()

    {

        part p1 = new part(2,'A');

        Console.WriteLine(p1.i);

        Console.WriteLine(p1.s);

    }

}
using System;
class test
{

    struct Stock
    {

        public string dt;

        public double pr;

    } 


    static void Main()

    {

        Stock s1 = new Stock();

        s1.dt = "1/1/2011";

        s1.pr = 1.23;

        Stock s2 = new Stock();

        s2.dt = "2/1/2011";

        s2.pr = 1.45; 

        Stock s3 = new Stock();

        s3.dt = "3/1/2011";

        s3.pr = 1.52;

        double av = (s1.pr + s2.pr + s3.pr) / 3.0;

        Console.WriteLine("As of {0} the average share price was {1}.", DateTime.Now,av);

     }

}
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        OR

      public DateTime dt;

 Stock s1 = new();

        s1.dt = new DateTime(2017,1,1);

        s1.pr = 1.23;

        Stock s2= new();;

        s2.dt = new DateTime(2017, 1, 2);

        s2.pr = 1.45;

        Stock s3= new();;

        s3.dt = new DateTime(2017, 1, 3);

        s3.pr = 1.52;
https://www.dotnetperls.com/datetime
or 

Stock s1 = new(){dt = new DateTime(2017,1,1), pr = 1.23}; etc.
        DateTime d  = new DateTime(2017,1,1);

        Stock s1 = new Stock();

        Stock s2 = new Stock();

        Stock s3 = new Stock();

        s1.dt = new DateTime(2017, 1, 1);

        s1.price = 12.325;

        s2.dt = new DateTime(2019, 1, 5);

        s2.price = 12.45;

        s3.dt = new DateTime(2015, 3, 1);

        s3.price = 17.32;

        double av = (s1.price + s2.price + s3.price) / 3;

        string s= av.ToString("#.###");

        Console.WriteLine(s);

enum exercise:
using System;

class test
{

    enum Trade {buy,sell}

    static void Main()

    {

        Trade sale = Trade.sell;

        switch (sale)

        {

        case Trade.buy:

        Console.WriteLine("buy cheap!");

        break;

        case Trade.sell:

        Console.WriteLine("sell high");

        break;

        }

    }

}

int sale;

sale=1;

        switch (sale)

        {

        case 1:

etc is same thing 

but doesn’t pick up error!

sale=7; is possible!
Exercise 3

no 1, 2:

using System;

class test
{

    struct Time
    {

        public long hrs;

        public long mns;

        public long scs;

    }

    public static void Main()

    {

        time t1;

        t1.scs = 20;

        t1.mns = 21;

        t1.hrs = 3;

        Console.WriteLine("{0} hrs {1} mns {2} scs ", t1.hrs, t1.mns, t1.scs);

    }

}

no 3:

using System;

class test
{

   struct time
   {

   public long hrs;

   public long mns;

   public long scs;

   };

    public static void Main()

    {

    time t1;

    t1.hrs = 1;

    t1.mns = 1;

    t1.scs = 1;

    long totalscs = 60 * 60 * t1.hrs + 60 * t1.mns + t1.scs;

    Console.WriteLine(totalscs);

    }

}

no 4:

using System;

class test
{

   struct time
   {

   public long hrs;

   public long mns;

   public long scs;

   }
    public static void Main()

    {

    time t1, t2, t3;

    t1.scs = 20;

    t1.mns = 21;

    t1.hrs = 3;

    t2.scs = 40;

    t2.mns = 40; 

    t2.hrs = 1; 

    long ts = t1.scs + t2.scs;

    t3.scs = ts % 60;

    long tm = t1.mns + t2.mns + ts/60 ;

    t3.mns = tm % 60;

    long th = t1.hrs + t2.hrs + tm/60;

    t3.hrs = th;

    Console.WriteLine("{0} hrs {1} mns {2} scs ", t3.hrs, t3.mns, t3.scs);

    }

}

no 5:

using System;

class test
{

   struct Employee
   {

      public string Surname;

       public int age;

   public double Salary;

   }

   public static void Main()

  {

    Employee emp1, emp2;

    emp1.Surname= "Jacob";

    emp1.age = 42;
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    emp1.Salary = 17500;

    emp2.Surname= "Dean";

    emp2.age = 26;

    emp2.Salary = 13500;

    Console.WriteLine("{0} \t {1}\n", emp1.Surname ,emp2.Surname);

    Console.WriteLine("{0} \t {1}", emp2.Salary / 1000.00, emp2.Salary / 1000.00); 

  }

}

no 6:

using System;

class test
{

    struct Employee
    {

        public string Surname;

        public int age;

        public double Salary;

    }

    public static void Main()

    {

        Employee emp1, emp2;

        double totSalary = 0;

        emp1.Surname = "Jacob";

        emp1.age = 42;

        emp1.Salary = 17500;

        emp2.Surname = "Dean";

        emp2.age = 26;

        emp2.Salary = 13500;

        totSalary = emp1.Salary + emp2.Salary;

        Console.WriteLine(totSalary);

    }

}

using System;

class test

{

    public static void Main()

    {

        Console.WriteLine("We will calculate the interest earned on a fixed deposit given the interest rate and years of investment");

        Console.WriteLine("Enter the deposit amount in £");

        Double deposit = Convert.ToDouble(Console.ReadLine());

        Console.WriteLine("Enter the number of years");

        int years = Convert.ToInt32(Console.ReadLine());

        Console.WriteLine("Enter the interest rate in %");

        Double rate = Convert.ToDouble(Console.ReadLine());

        Double balance = deposit;

        for (int j = 1; j < years + 1; j++)

        {

            balance = balance + balance * rate / 100;

        }

        //balance = deposit * Math.Pow(1+rate/100,years);  // alternative formula

        Console.WriteLine("Total balance at end of {0} years is £{1}", years, balance);

        Console.WriteLine("Press enter to exit");

    }

}

Chapter 4
using System; 

namespace CourseWork 

{ 

class Program 

{ 

    static void Main(string[] args) 

    { 

    Console.WriteLine(Add(4, 5));

    Console.WriteLine(Sub(4, 5));

    } 

    static double Add(double j, double k) 

    {

        double x = j + k;

        return x;

    } 

    static double Sub(double j, double k) 

    {

        double x = j - k;

        return x;

    } 

} 

}
Class Exercise
using System;

class MethodDemo
{

    public static void Main()

    {

        doit(4,5);

        Console.ReadLine();

    }

    static void doit(int j,int k)

    {

        Console.WriteLine("{0} {1}",j,k);

    }

}

Exercise from page 5 of manual Ch 4.

using System;

class MethodDemo
{

    public static void Main()

    {

        doit(3);

        doit(3, 4);

        Console.ReadLine();

    }

    static void doit(params int[] arr)

    {

        for (int i = 0; i < arr.Length; i++)

        {

            Console.WriteLine(arr[i].ToString());

        }

    }

}

Prog to accept 2 variables and calculate the hypotenuse

using System;

public class app
{

    static void Main()

    {

        double h = hypotenuse(3.0, 4.0);

        Console.WriteLine(h);

        Console.ReadLine();

    }

    static double hypotenuse(double s1, double s2)

    {

        return Math.Sqrt(s1*s1+s2*s2);

    }

} 
Math.Pow(s1,2.0)

Math.Pow(s2,2.0)

Exercise 4: Methods contd

in class:
passing a struct by ref.

using System;

struct part
{

    public int i;

    public int s;

}


        ;

class test
{

    static void Main()

    {

        part p1;

        p1.i = 2;

        p1.s = 3;

        doit(ref p1);

        Console.WriteLine(p1.i);

        Console.WriteLine(p1.s);

    }

    static void doit(ref part p)

    {

        p.i++; p.s++;

    }

}

Passing two vals by ref
using System;

class MethodDemo
{

    public static void Main()

    {

        int i = 3;

        int s = 3;

        doit(ref i, ref s);

        Console.WriteLine("after");

        Console.WriteLine(i);

        Console.WriteLine(s);

        Console.ReadLine();

    }

    static void doit(ref int j, ref int k)

    {

        j++;

        k++;

        Console.WriteLine(j);

        Console.WriteLine(k);

    }

Exercise 4 at home
1.

using System;

public class test
{

    static void Main()

    {

        double x = 3.0;

        double y = 2.0;

        double m = mean(x, y);

        double v = variance(x, y);

        Console.WriteLine("Mean of {0} and {1} is {2}\n", x , y, m);

        Console.WriteLine("Variance of {0} and {1} is {2}", x , y, v);

        Console.ReadLine();

    }
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    static double mean(double a, double b) 

    {

        double z;

        z = (a + b) / 2.00;

        return z;

    }

    static double variance(double a, double b) 
    {

        double v;

        double m = mean(a, b);

        v = a * a + b * b - m * m;

        return v;

    }

}

2. 
using System;

public class test
{

    static void Main()

    {

        int i = 3;

        int j = 2;

        Console.WriteLine("i is {0}", i);

        Console.WriteLine("j is {0}", j);

        swap(ref i, ref j);

        Console.WriteLine("now");

        Console.WriteLine("i is {0}", i);

        Console.WriteLine("j is {0}", j);

        Console.ReadLine();

    }

    static void swap(ref int i, ref int j) // not a good idea to use the same variable names iI and j.
    {
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        if (i > j) //swap 
            {

                int x = i;

                i = j;

                j = x;

            }

    }

}

Chapter 5:
0-parameter constructors:
Initialize s as well in the 0-parameter constructor above .

You may wish to provide a method say getChar() to retrieve and then print s to the console as well.

In class: 0-paramer constructor to initialize s as well:

using System;

class app

{

    class Part

    {

        private int i;

        private char s  ;

        public Part()

        {

            i = 2;

            s = 'a';

        }

        public int getData()

        {

            return i;

        }

        public char getChar()

        {

            return s;

        }

    }

    static void Main()

    {
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        Part p1 = new Part();

        Console.WriteLine(p1.getData());

        Console.WriteLine(p1.getChar());

    }

}

namespace ClassLibrary1

{

    public class Class1
    {

        private int _i;

        public int i

        {

            get { return _i; }

            set { _i = value; }

        }

        public int twice(int d)

        { return 2*d ; }

    }

}

using System;

using ClassLibrary1;

class test
{

    public static void Main()

    {

        Part p1 = new Part();

        p1.i = 1;

        int x= p1.twice(3);

        Console.WriteLine(x);

    }

}
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Exercise in class: Make methods called setChar() and getChar() to initialize and read s as well.

using System;

class app

{

    class Part

    {

        private int i;

        private char s;

        public void setData(int n)

        {

            i = n;

        }

        public int getData()

        {

            return i;

        }

        public void setChar(char t)

        {

            s = t;

        }

        public char getChar()

        {

            return s;

        }

    }

    static void Main()

    {

        Part p1 = new Part();

        p1.setData(1);
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        p1.setChar('a');

        Console.WriteLine(p1.getData());

        Console.WriteLine(p1.getChar());

        Console.ReadLine();

    }

}

3-param constructor:

Exercise: Make a 3-parameter constructor as well. Use a double data member called k and give it a value of say 4.5.
using System;

class app
{

    class Part
    {

        private int _i;

        private char _s;

        private double _k;

        public Part()

        {

            _i = 2;

        }

        public Part(int i)

        {

            _i = j;

        }

        public Part(int j, char c)

        {

            _i = j;

            _s = c;

        }

        public Part(int j, char c, double k)

        {

            _i = j;

            _s = c;

            _z = kk;

        }

    }

    static void Main()

    {

        Part p2 = new Part(3, 'a');

        Part p3 = new Part(3, 'a', 4.5);

    }

}
3-param constructor calling the 2-param constructor:

Exercise: From the previous exercise we had a 3-parameter constructor. 

From that 3-parameter constructor call the 2-parameterconstructor.
using System;

class app
{

    class Part
    {

        private int i;

        private char s;

        private double z;

        public Part()

        {

            i = 2;

        }

        public Part(int j)

        {

            i = j;

        }

        public Part(int j, char c) 

        {

            i = j;

            s = c;

        }

        public Part(int j, char c,double k)   : this(j, c)       

        {

            //i = j;
            //s = c;
            z = k;

        }

    }

    static void Main()

    {

        Part p1 = new Part(3, 'a',4.5);

    }

}

Overloaded 

Push
Exercise, include a push method in the code above which gets called when a double is passed.

  p1.push(1.0);

using System;

public class app
{

    public class Part
    {

        public void push()

        {

            Console.WriteLine("no arg");

        }

        public void push(int i)

        {

            Console.WriteLine("one arg");

        }

        public void push(double i)

        {

            Console.WriteLine("double arg");

        }

    }

    static void Main()

    {

        Part p1 = new Part();
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        p1.push();

        p1.push(1);

        p1.push(1.0);

        Console.ReadLine();

    }

}

Partial classes

· Exercise: Include some code so that we can print out the value of the id using  

using System;

namespace TestPartial

{

    class Program
    {

        static void Main()

        {

            Part p1 = new Part();

            p1.AssignValue(2);

            Console.WriteLine(p1.GetValue());

            Console.ReadLine();

        }

    }

}

CodeFile1
using System;

namespace TestPartial

{

    partial class Part
    {

        private int id;

    }

}

CodeFile2

using System;

namespace TestPartial

{

    partial class Part
    {

        public void AssignValue(int i)

        {

            id = i;

        }

        public int GetValue()

        {

            return id;

        }

    }

}

HW:

1.

namespace Time

{

    using System;

    class Program
    {

        class mytime
        {

            private int _hrs;

            private int _mins;

            private int _secs;

            public int hrs { get; set; }

            public int mins { get; set; }

            public int secs { get; set; }

            public mytime()

            {

                hrs = 0;

                mins = 0;

                secs = 0;

            }

            public mytime(int h, int m, int s)

            {

                hrs = h;

                mins = m;

                secs = s;

            }

            public void display()       //format 11:59:7¬
            {

                Console.Write("{0}:{1}:{2}", hrs, mins, secs);

            }

            public mytime add_time(mytime t1, mytime t2) //add two times
            {

                mytime t = new mytime();

                int ts = t1._secs + t2._secs;   //add seconds
                t.secs = ts % 60;             //overflow seconds
                int mn = t1._mins + t2._mins + ts / 60;  //total minutes
                t._mins = mn % 60;                      //overflow minutes
                t.hrs = t1._hrs + t2._hrs + mn / 60;     //total hours
                return t;

            }

            public static void Main()

            {

                //    mytime t1 = new mytime(5, 59, 59);//creates and init:
                //    mytime t2 = new mytime(4, 30, 30);
                mytime t1 = new mytime {hrs = 5, mins = 59, secs = 59 };//creates and init:
                mytime t2 = new mytime {hrs = 4, mins = 30, secs = 30 };

                mytime t3 = new mytime();

                t3 = t3.add_time(t1, t2);

                Console.Write("The result of adding ");

                t1.display();

                Console.Write(" and ");

                t2.display();

                Console.Write(" is ");

                t3.display();

            }

        }

    }
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Better formatting of output:

    public string display() 

            //format 11:59:7
    {

     return string.Format("{0}:{1}:{2}", hrs, mins,secs);

    }

Console.Write("The result of adding {0} and {1} is {2}", t1.display(),t2.display(),t3.display());

Note that in lesson 8 we will learn about overloaded operators. This will enable us to write things like: 

        t3 = t1 + t2;

2.

using System;

    class Math
    {

        public double Add(double left, double right)

        {

            return left + right;

        }

        public double Subtract(double left, double right)

        {

            return left - right;

        }

        public doubleMultiply(double left, double right)

        {

            return left * right;

        }

        public double Divide(double left, double right)

        {

            return left / right;

        }

    } // end class Math
    class Program
    {

        static void Main()

        {

            Math m = new Math();

            double sum = m.Add(3, 5);

            double difference = m.Subtract(3, 5);

            double product = m.Multiply(3, 5);

            double quotient = m.Divide(3, 5);

            Console.WriteLine("sum: {0}, difference: {1}, product: {2},
quotient: {3}", sum, difference, product, quotient);

            Console.ReadLine();

        }

    }

Not great: 

using System;

class Math
{

    private double _n1;

    private double _n2;

    public double n1 { get; set; }

    public double n2 { get; set; }

    public double Add()

    {

        return (n1 + n2);

    }

} 

class Program
{

    static void Main()

    {

        Math m = new Math();

        m.n1 = 2.0;

        m.n2 = 3.0;

        double sum = m.Add();

       Console.WriteLine("sum: {0}", sum);

       Console.ReadLine();

    }

}

3.     Using static methods:
class Program
{

    class Math
        {

        static public int Add( int left, int right )

        {

        return left + right;

        }

        static public int Subtract( int left, int right )

        {

        return left - right;

        }

        static public int Multiply( int left, int right )

        {

        return left * right;

        }

        static public float Divide( float left, float right )

        {

        return left / right;

        }

    } // end class Math
    static void Main(string[] args)

    {

        int sum = Math.Add(3, 5);

        int difference = Math.Subtract(3, 5);

        int product = Math.Multiply(3, 5);

        float quotient = Math.Divide(3.0f, 5.0f);

        Console.WriteLine("sum: {0}, difference: {1}, product: {2},quotient: {3}", sum, difference, product, quotient);

        Console.ReadKey();

    }

}

4.  
(see page 70 or so for BS function)
// uses class to model a time data type
Vector 

Class
using System;

namespace Vectors

{

    internal class Program
    {

        class Vector3D
        {

            private double _x;

            public double x

            {

                get { return _x; }

                set { _x = value; }

            }

            private double _y;

            public double y

            {

                get { return _y; }

                set { _y = value; }

            }

            private double _z;

            public double z

            {

                get { return _z; }

                set { _z = value; }

            }

            public Vector3D()

            { }

            public Vector3D(double x,  double y, double z )

            {

                this.x = x;

                this.y = y;

                this.z = z;

            }   

            public Vector3D Add(Vector3D v)

            {

            //Vector3D v3 = new Vector3D();
                //v3.x = _x + v.x;
                //v3.y = _y + v.y;
                //v3.z = _z + v.z;
            return new Vector3D(_x + v.x, _y + v.y, _z + v.z);

            }   

        }

        static void Main()

        {

            Vector3D v1 = new Vector3D { x = 1, y = 2, z = 3 };

            Vector3D v2 = new Vector3D { x = 3, y = 4, z = 12 };

            Vector3D v3 = new Vector3D();

            // ADD
            v3 = v1.Add(v2);

            // PRINT
            Console.WriteLine(v3.x);

            Console.WriteLine(v3.y);

            Console.WriteLine(v3.z);

            // MAGNITUDE
            // DOT PRODUCT
        }

    }

}

CHAPTER 6 

Add Matrices:

1. Initialize two 2x2 matrices called m1 and m2 and add the elements together. 

using System;

   public class Math
    {

        public static void Main()

        {

            int[,] m1 = { { 1, 2 }, { 3, 4 } };

            int[,] m2 = { { 1, 2 }, { 3, 4 } };

            int[,] m3 = new int[2, 2];

            m3[0, 0] = m1[0, 0] + m2[0, 0];

            m3[0, 1] = m1[0, 1] + m2[0, 1];

            m3[1, 0] = m1[1, 0] + m2[1, 0];

            m3[1, 1] = m1[1, 1] + m2[1, 1];

            Console.WriteLine("{0} {1}", m3[0, 0], m3[0, 1]);

            Console.WriteLine("{0} {1}", m3[1, 0], m3[1, 1]);

        }

    }
2. using a loop
using System;

   public class Math
    {

         public static void Main()

        {

        int[,] m1 = { { 1, 2 }, { 3, 4 } };

        int[,] m2 = { { 1, 2 }, { 3, 4 } };

        int[,] m3 = new int[2, 2];

        for (int j = 0; j < 2; j++)

            for (int i = 0; i < 2; i++)

            {

                m3[i, j] = m1[i, j] + m2[i, j];

            }

        Console.WriteLine("{0} {1}", m3[0, 0], m3[0, 1]);

        Console.WriteLine("{0} {1}", m3[1, 0], m3[1, 1]);

        System.Console.ReadLine();

        }

    }

Page 3 // Using functions: add, print (and initialize)

using System;

public class Math
{

    public static void Main()

    {

        int[,] m1;

        int[,] m2;

        int[,] m3;

        initialize(out m1, out m2, out m3);

        MatAdd(m1, m2, m3);

        print(m3);

        System.Console.ReadLine();

    }

    private static void initialize(out int[,] m1, out int[,] m2, out int[,] m3)

    {

        m1 = new int[,] { { 1, 2 }, { 3, 4 } };

        m2 = new int[,] { { 1, 2 }, { 3, 4 } };

        m3 = new int[2, 2];

    }

    private static void print(int[,] m3)

    {

        Console.WriteLine("{0} {1}", m3[0, 0], m3[0, 1]);

        Console.WriteLine("{0} {1}", m3[1, 0], m3[1, 1]);

    }

    private static void MatAdd(int[,] m1, int[,] m2, int[,] m3)

    {

        for (int j = 0; j < 2; j++)

            for (int i = 0; i < 2; i++)

            {

                m3[i, j] = m1[i, j] + m2[i, j];

            }

    }

}
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Page7 // Array of 3 structures
using System;

struct Stock
{

    public string CoName;

    public double price;

}

class test
{

    static void Main()

    {

        Stock[] st = new Stock[3]{ 

            new Stock{CoName = "IBM", price = 2.31 }, 

            new Stock{CoName = "USG", price = 3.50 } , 

            new Stock{CoName = "USG", price = 1.53 } };

        double sum = 0.00;

        for (int i = 0; i <= st.GetUpperBound(0); i++)

        {

            sum += st[i].price;

        }

        Console.WriteLine("Mean is {0:F2} ", sum / (double)st.GetLength(0));

    }

}

        st[0].CoName = "IBM";

        st[0].price = 2.31;

        st[1].CoName = "ICL";

        st[1].price = 3.50; 
        st[1].CoName = "USG";

        st[1].price= 1.53;

to print them

        foreach (var el in st)

        {

            Console.WriteLine(el.CoName.ToString());

            Console.WriteLine(el.price.ToString());

        }
page 1 // Finding maximum: 

using System;

class test
{

    static void Main()

    {

        int[] age = { 7, 1, 5, 9, 3 };

        int max  =age[0];

        for (int i = 1; i < 5; i++) // instead of 5 use age.GetUpperBound(0);
            if (age[i] > max) max = age[i];

        Console.WriteLine(max);

    }

}
page 1 // to sort: 

using System;

class test
{

    static void Main()

    {

    int[] age = { 7, 1, 5, 9, 3 };

// print original array

        for (int i = 0; i < 5; i++)// age.GetUpperBound(0);
            Console.WriteLine(age[i]);

            Console.WriteLine();

        for (int i = 0; i < 5; i++ )

            for (int j = i; j < 5; j++ ) 
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                if (age[i] < age[j]) // .. then swap them.
                { // this code swaps the two elements.
                    int t = age[i];

                    age[i] = age[j];

                    age[j] = t;

                }

// print sorted array

        for (int i = 0; i < 5; i++)

            Console.WriteLine(age[i]);

        Console.WriteLine();

   }

}
To return the matrix as well

using System;

public class Math
{

    public static void Main()

    {

        int[,] m1;

        int[,] m2;

        int[,] m3;

        initialize(out m1, out m2);

        m3 = MatAdd(m1, m2);

        print(m3);

        System.Console.ReadLine();

    }

    private static void initialize(out int[,] m1, out int[,] m2)

    {

        m1 = new int[,] { { 1, 2 }, { 3, 4 } };

        m2 = new int[,] { { 1, 2 }, { 3, 4 } };

    }

    private static void print(int[,] m3)

    {

        Console.WriteLine("{0} {1}", m3[0, 0], m3[0, 1]);

        Console.WriteLine("{0} {1}", m3[1, 0], m3[1, 1]);

    }

    private static int[,] MatAdd(int[,] m1, int[,] m2)

    {

        int[,] m3 = new int[2, 2];

        for (int j = 0; j < 2; j++)

            for (int i = 0; i < 2; i++)

            {

                m3[i, j] = m1[i, j] + m2[i, j];

            }

        return m3;

    }

}

 Find mean and variance of an array of 3 numbers
using System;

public class Math
{

    static void Main()

    {

   double [] nums  = new double[3]{1, 2, 3};

   double m =  mean(nums);

   double v =  variance(nums);

        Console.WriteLine("Mean  is {0}", m);

        Console.WriteLine("Variance is {0:F2}",  v);

    }

    static double mean(double [] n)

    {

      double tot = 0;

        for (int i = 0; i < 3; i++)

        {

            tot += n[i];

        }

        return tot/3.0;

    }

    static double variance(double[] n)

    {

        double tot = 0;

        double m = mean(n);

        for (int i = 0; i < 3; i++)

        {

            tot += (n[i] - m) * (n[i] - m);

[image: image28.png]rouse hoat
hoat  house



        }

        return tot/3.0; 
    }

}

STRINGS
using System;

class test
{

    static void Main()

    {

        string srch = "ed";

        int pos = 0;

        string str = "xxxxxedxxxxxedx";
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        while(pos != -1)

        {

            pos = str.IndexOf(srch,pos+1)  ;

            if (pos != -1) Console.WriteLine(pos);  }

    }

}
Exercise 1. "abc.123" Extract the first 3 characters 

and the last 3 characters,

    static void Main()

    {

        string st= "abc.123";
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        string lft = st.Substring(0,3);

        Console.WriteLine(lft);

        string rgt = st.Substring(4);

        Console.WriteLine(rgt);

    }
or

        string lft = st[..3];

        string rgt = st[4..];

Exercise:


    2. Extract the surname ie from this string string fullName = "Jack Robinson";


       This should work for any name.
        string fullName = "Jack Robinson";

        int p= fullName.IndexOf(" "); // position of space
        string surname = fullName.Substring(p + 1); // extracts to the end
        Console.WriteLine(surname.ToUpper());
Exercise 1: Print the 2nd character in boat.

First for a single string:

        string st= "boat";

[image: image31.png]


        char ch = st[2];

        Console.WriteLine(ch);

For the array
        string[] st1 = { "house", "boat" };

        char ch= st1[1][2];
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        Console.WriteLine(ch);

Exercise 1 Take this string     stXML = “<Table1><Person>ed</Person></Table1>;

Extract the data (“ed”). It this must be a general procedure for extract any data eg “joe”  between the <Person> and </Person> tags,

using System;

class test
{

    static void Main()

    {

        string stXML = "<Table1><Person>ed</Person></Table1>";

        string tag1 = "<Person>";

        string tag2 = "</Person>";
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        int pos1 = stXML.IndexOf(tag1)+tag1.Length;

        int pos2 = stXML.IndexOf(tag2);

        string data = stXML.Substring(pos1, pos2-pos1);

        Console.WriteLine(data);

        Console.ReadLine();

    }

}

7.  (Page 17) Program to extract many pieces of data from an XML string.

using System;

class test
{

    public static void Main()

    {

        string stXML = "<Table1><Person>ed</Person><Person>joe</Person></Table1>";            

        string srch1 = "<Person>", srch2 = "</Person>"  ;

        int pos = 0              ; // start by looking at the first character.
        while(pos > -1)

        {

        pos = extract(stXML, srch1, srch2, pos)         ; 

        }                                               ;

        Console.ReadLine()                              ;

    }

    static int extract(string S, string s1  , string s2  ,  int p1 )

    {

        int p2;

        p1 = S.IndexOf(s1,p1)                           ; // find <Person>
        if (p1 == -1) return p1                          ;

        p2 = S.IndexOf(s2,p1)       ; // find the corresponding </Person>
        p1 = p1 + s1.Length                             ;
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        string data = S.Substring(p1, p2 - p1)          ;

        Console.WriteLine (data)                        ;

        return p1;

    }

}

using System;
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class test
{

    static void Main()

    {

        string st = "IBM,ICL,DAVY,USG";

        string [] ticks  = st.Split(',');

        for (int i = 0; i < ticks.Length; i++)

        Console.WriteLine(ticks[i]);

    }

} 

1 & 2: // First and last 3 characters

using System;

class test
{

    static void Main()

    {

        string [] strs =  {"AXB.123","CAB.456" ,"XYZ.233"};

        string s;

        string [] pre  = new string [3]; // hold first 3 characters. 3 strings.
        string [] pst  = new string [3]; // hold last  3 characters. 3 strings.
        for (int i= 0; i< strs.Length;i++)

        {

            s =   strs[i].Substring(0,3); 

   // extract first 3.
            pre[i] = s;



// put them into an array.
            s =   strs[i].Substring(strs[i].Length-3, 3); // extract  last 3.
            pst[i] = s; 



// put them into an array
         }

        printout(pre);
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        printout(pst);

    Console.ReadLine();

   }

     static void  printout(string [] st)

     {

         for (int i = 0; i < st.Length; i++)

         {

             Console.WriteLine(st[i]);  

         }

        Console.WriteLine();

     }

}

3. Swapping strings

using System;

class test
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{

    static void Main()

    {

       string[] st1 = {"house","boat"};

       string st;

       Console.WriteLine("{0}  {1} ", st1[0], st1[1] );

        st=st1[0];

        st1[0] = st1[1];

        st1[1] = st;

       Console.WriteLine("{0}  {1} ", st1[0], st1[1] );

       Console.ReadLine();

    }

}
4. Put them in order
using System;

class test
{

    static void Main()

    {

       string  str1 = "335";

       string  str2 = "321";

       int n1 = Convert.ToInt32(str1);

       int n2 = Convert.ToInt32(str2);

       if (n1 > n2)

       {

       swap(ref str1,ref str2);

       }

        Console.WriteLine("{0}  {1} ", str1, str2 );

        Console.ReadLine();

    }

    static void swap(ref string st1,ref string st2)

    {

        string s = st1;

        st1 = st2;

        st2 = s;

    }

}
First to demo comparing characters:

using System;

using System.Text;

class test
{

    static void Main()

    {

        StringBuilder s = new StringBuilder("Hello");

        char x= s[0];

        int val = Convert.ToInt32(x);

        Console.WriteLine(val.ToString());

    }

}
Page 16 : Exercise 2: Pass the array of strings to a printStrings function to print them.

using System;

class test
{

    static void Main()

    {

        string[] st1 = { "house", "boat" };

        printStrings(st1);

    }

    static void printStrings(string[]s)

    {

        Console.WriteLine("{0}", s[0]);

        Console.WriteLine("{0}", s[1]);

    }

}
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Demo converting characters to Int:

using System;

using System.Text;

class test
{

    static void Main()

    {

        StringBuilder s = new StringBuilder("Hello");

        for (int i=0;i<=s.Length-1;i++)

        {

         char c = s[i];

         int x =Convert.ToInt32(c);    

         Console.WriteLine(x.ToString());

        }

        Console.ReadLine();

    }

}
Really best done with Compare!

foreach works:
using System;

//using System.Text;
class test
{

    static void Main()

    {

       string  str1 = "afg";

       string  str2 = "dbc";

       char c1 = str1[0];

       char c2 = str2[0];

       int val = Convert.ToInt32(c1);

        Console.WriteLine(val);

        foreach (char c in str1)

        {

            Console.WriteLine(Convert.ToInt32(c));

        }

    }

}

at the end of the day they should have been numeric strings

using System;

//using System.Text;
class test
{

    static void Main()

    {

       string  str1 = "345";

       string  str2 = "321";

       int n1 = Convert.ToInt32(str1);

       int n2 = Convert.ToInt32(str2);

       if (n1 > n2)

       {

       }

    }

}
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5. Sorting strings (We need 3 strings)

6. To find the positions of ed

using System;

class test
{

    static void Main()

    {

        string srch = "ed";

        int pos = 0;

        string str = "xxxxxedxxxxxedx";
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        while(pos != -1)

        {

            pos = str.IndexOf(srch,pos+1)  ;

            if (pos != -1) Console.WriteLine(pos);  }

        Console.ReadLine();

    }

}
extracts the “ed”s  no use!
using System;

class test
{

    static void Main()

    {

        string srch = "ed";

        int pos = -1;

        string  str =  "xxxxxedxxxxxedx";

        pos = extract(str,srch,pos);

        while (pos != -1)

        {

            Console.WriteLine(str.Substring(pos, srch.Length));

            pos = extract(str, srch, pos);

        }

    Console.ReadLine();

   }

     static int extract(string  str,string  srch, int p)

     {

         p = str.IndexOf(srch,p+1);

         return p;

     }

}

Using the following string:    string [] strs =  {"AXB.123","CAB.456" ,"XYZ.233"};
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Write code to

1.  Extract the first 3 characters of each string

Put them into an array.

2.  Extract the last 3 characters of each string

Put them into an array.

3. Pass each of these two string arrays to a function called 

printoutwhich should print each of them out respectively:

1. Swap two strings (from scratch).

2. Order (sort) two strings (from scratch ie not using the C# Sort method.)

3. Sort 3 strings (from scratch)

1. A program to extract a single piece of data from an XML string.

using System;

class test
{

    public static void Main()

    {

        string stXML = "<Table1><Person>ed</Person><Person>joe</Person></Table1>";

        int pos1=0, pos2=0;

        string srch1 = "<Person>", srch2 = "</Person>"  ;

        pos1 = stXML.IndexOf(srch1)             ; // find  <Person>  -> 8
        pos2 = stXML.IndexOf(srch2)             ; // find  </Person> ->18
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        pos1 = pos1 + srch1.Length                      ;

        string data = stXML.Substring(pos1,pos2-pos1)   ;

        Console.WriteLine(data)                         ; 

        Console.ReadLine()

                      ;

    }

}

using extract:
using System;

class test
{

    public static void Main()

    {

        string stXML = "<Table1><Person>ed</Person><Person>joe</Person></Table1>";

        string data = extract(stXML);

        Console.WriteLine(data);

        Console.ReadLine();

    }

    private static string extract(string stXML)

    {

        int pos1 = 0, pos2 = 0;

        string srch1 = "<Person>", srch2 = "</Person>";

        pos1 = stXML.IndexOf(srch1); // find  <Person>  -> 8
        pos2 = stXML.IndexOf(srch2); // find  </Person> ->18
        pos1 = pos1 + srch1.Length;

        string data = stXML.Substring(pos1, pos2 - pos1);

        return data;

    }

}

2.   Calculate mean (and variance) of an array of stock values using an array.
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using System;

class test

{

    public static void Main()

    {

        double sumStock = 0                             ;

        double sumStockSqu = 0                          ;

        double [] stock = {1.6,2.5,1.4,2.4,4.3}         ;

        for (int i = 0; i < stock.GetUpperBound(0); i++)

        {

            sumStock    = sumStock    + stock[i]        ;

            sumStockSqu = sumStockSqu + Math.Pow(stock[i],2.00)     ;

        }

        double n = stock.Length                         ;

        double mean = sumStock / n                      ;

        double varn = sumStockSqu / n  - Math.Pow(mean,2.00)        ;

        Console.WriteLine("Mean = {0} ",mean)           ;

        Console.WriteLine("Variance = {0} ", varn)      ;

        Console.ReadLine()

                      ;

    }

}

3. Using a class. Calculate mean of an array of stock values.
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using System;

class test
{

    class Finance
    {

        protected double[] s;

        public Finance()

        {

            s = new double[5];

        }

        public Finance(double[] _s)

        {
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            s = new double[_s.Length];

            _s.CopyTo(s, 0); //copies all elements starting at 0.
        }

        public double mean()

        {

            double sumS = 0.0;

            int x = s.GetUpperBound(0);

            for (int i = 0; i <= s.GetUpperBound(0); i++)

            {

                sumS = sumS + s[i];

            }

            return sumS / (double)s.Length;

        }

    }

    public static void Main()

    {

        double[] stock = { 1.6, 2.5, 1.4, 2.4, 4.3 };

        Finance f1 = new Finance(stock);
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        double m = f1.mean();

        Console.WriteLine("The mean is {0}", m);

        Console.ReadLine();

    }

}

Finance Class Library
namespace FinanceLibrary

{

    public class Finance
    {

        protected double[] s;

        public Finance()

        {

            s = new double[5];

        }

        public Finance(double[] _st)
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        {

            s = new double[_st.Length];

            _st.CopyTo(s, 0);

        }

        public double mean()

        {

            double sumS = 0.0;

            int x = s.GetUpperBound(0);

            for (int i = 0; i <= s.GetUpperBound(0); i++)

            {

                sumS = sumS + s[i];

            }

            return sumS / (double)s.Length;

        }

    }

}
Code to test the Finance Library:  Finance Test
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using System;
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using FinanceLibrary;

public class test
{

    public static void Main()

    {

        double[] stock = { 1.6, 2.5, 1.4, 2.4, 4.3 };

        Finance f1 = new Finance(stock);

        double m = f1.mean();

        Console.WriteLine("The mean is {0}", m);
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        Console.ReadLine();

    }

}
Exercise:  Take this json  {"name": "John", "age": 22};
1. Extract the data  John using basic string functions (Look first for the colon?)
using System;

public class app
{

    static void Main()

    {

        //string stJson = @"{""name"":""John"",""age"":22}";
        string stJson = "{\"name\":\"John\",\"age\":22}";   

        //               0 12345 67 89--- -- ie , is 14
        // ie as if: "{"name":"John","age":22}"      !!
        //            0123456789-----        ie , is 14
        int pos1=(stJson.IndexOf(":")); // -> 7 
        int pos2=(stJson.IndexOf(",")); // -> 14
                                        // 
        int len = pos2 - pos1 -2 -1;

        string data = stJson.Substring(pos1+2, len);

        Console.WriteLine(data);

    }

Chapter 7:
Exercise: 

1. Make a 2-parameter constructor in the derived class and call it using a derived object.

2. Add a method called getData() to retrieve the value of j in the derived class
using System;

public class app
{

  public  class Part
    {

        protected int i;

        public Part()

        {     i = 1;    }

    }

  public class myDerived: Part
   {

        private int j,  k;  // do this for j only and call the one-p constructor in base

        public myDerived()

        {

            j = 2;

        }

        public myDerived (int _j)

        {

            j = _j;

        }

        public myDerived (int _j,int _k)

        {

            j = _j;

            k = _k;

        }

        public int getData()

        {

            return j;

        }

   }

    static void Main()

    {

        myDerived d1 = new myDerived ();

        myDerived d2 = new myDerived (3);

        myDerived d3 = new myDerived (4,5);

        Console.WriteLine(d1.getData());

    }

}
Property Overriding
Exercise: Using the code above write a property definition in the derived class which overrides that in the base class.

using System;

public class app

{

    public class Part

    {   public virtual int i

        { get; set; }

    }

    public class Derived : Part{ 

        public override int i { get; set; }

    }

    static void Main()

    {

        Derived d1 = new Derived();

        d1.i = 1;

        Console.WriteLine(d1.i);

    }

}
using System;

public class app

{

    public class Part

    {

    public virtual int i

    {   get; set; }

    }

    public class Derived : Part

    {

        private int _i;

        public override int i

        {

            get   {   return _i;  }

            set   {  _i = value;  }

        }

    }

    static void Main()

    {

        Derived d1 = new Derived();

        d1.i = 1;

        Console.WriteLine(d1.i);

    }

}
Abstract Class 

Full code
namespace Shape

{

    using System;

    public class app
    {

        abstract public class Shape
        {

            abstract public double Area();

        }

        public class Rectangle : Shape

        {

            public double l { get; set; }

            public double w { get; set; }

            public Rectangle(double l, double w)

            {

                this.l = l;

                this.w = w; ;

            }

            override public double Area()

            {

                return l * w;

            }

        }

        public class Triangle : Shape

        {

            public int b { get; set; }

            public int h { get; set; }

            public Triangle(int b, int h)

            {

                this.b = b;

                this.h = h; ;

            }

            override public double Area()

            {

                double a = b * h / 2.0;

                return a;

            }

        }

        public class Circle : Shape

        {

            public double r { get; set; }

            public Circle(double r)

            { this.r = r; }

            override public double Area()

            { return Math.PI * r * r; }

        }

        static void Main()

        {

            Rectangle r1 = new Rectangle(3, 4);

            Console.WriteLine("Area of Rectangle:{0:F2}", r1.Area());

            Triangle t1 = new Triangle(3, 4);

            Console.WriteLine("Area of Triangle: {0:F2}" , t1.Area());

            Circle c1 = new Circle(3);

            Console.WriteLine("Area of circle:   {0:F2}", c1.Area());

        }

    }

}
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Using new on Vehicles

using System;

public class app
{

    public class Vehicle
    {

        public  void push()

        {

            Console.WriteLine("Vehicle");

        }

    }

    public class Car : Vehicle
    {

        public new void push()

        {

            Console.WriteLine("Car");

        }

    }

    public class Van : Vehicle
    {

        public new void push()

        {

            Console.WriteLine("Van");

        }

    }

    static void Main()

    {

        Vehicle[] v = { new Car(), new Van() };

        v[0].push();

        v[1].push();

    }

}
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FinanceTest
We already have FinanceLibrary class library
Finance Library

namespace FinanceLibrary

{

    public class Finance
    {

        protected double[] s;

        public Finance()

        {

            s = new double[5];

        }

        public Finance(double[] _st)

        {

            s = new double[_st.Length];

            _st.CopyTo(s, 0);

        }

        public double mean()

        {

            double sumS = 0.0;

            int x = s.GetUpperBound(0);

            for (int i = 0; i <= s.GetUpperBound(0); i++)

            {

                sumS = sumS + s[i];

            }

            return sumS / (double)s.Length;

        }

    }

}
Prelim just get this working ie make a console project called FinanceTest which calls this mean in the library above.
Then make a derived class in FinanceTest which contains the variance method.

In FinanceTest
using System;

using FinanceLibrary;

public class test
{

    class Stats : Finance
    {
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        public Stats()

        {
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        }

        public Stats(double[] _s): base(_s)
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        {

        }

        public double variance()

        {   

            //find the mean of ... first
            double mn = this.mean()                         ;

            double sumS = 0.0                               ;

            for (int i = 0; i <= s.GetUpperBound(0); i++)

            {

                sumS = sumS + s[i]*s[i]                     ;

            }

         double n = (double)s.Length;

         double var = sumS / n - mn * mn;
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         return var;

        }

    }

    public static void Main()

    {

        double[] stock = { 1.6, 2.5, 1.4, 2.4, 4.3 }        ;

        Finance f1 = new Finance(stock)                     ;

        double m = f1.mean()                                ;

        Console.WriteLine("The mean is {0}", m);

        Stats f2 = new Stats(stock)                         ; 

        double v = f2.variance()                            ;

        Console.WriteLine("The variance is {0}", v)          ;

    }

}
Extension Method exercise
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   using System;

    public class Finance
    {

        private double[] _s;

        public double[] s

        {

            get {return _s; }

            set{_s = value; }

        }

        public Finance()

        {

            s = new double[5];

        }

        public Finance(double[] _st)

        {

            s = new double[_st.Length];

            _st.CopyTo(s, 0);

        }

        public double mean()

        {

            double sumS = 0.0;

            int x = s.GetUpperBound(0);

            for (int i = 0; i <= s.GetUpperBound(0); i++)

            {

                sumS = sumS + s[i];

            }

            return sumS / (double)s.Length;

        }


}

class app
{
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        static void Main()

        {

            double[] arr = { 1.0, 2.0, 3.0 };

            Finance f = new Finance(arr);

            Console.WriteLine("Mean is {0} ",f.mean());

            Console.WriteLine("Variance is {0:F2} ", f.variance());
        }

 }

public static class myExtension
{

    public static double variance(this Finance f)

    {

        double m = f.mean();

        double sumSq = 0.0;

        for (int i = 0; i <= f.s.GetUpperBound(0); i++)

        {

            sumSq = sumSq + f.s[i] * f.s[i];

        }

        return (sumSq / (double)(f.s.Length) - m * m);

    }

}

Extension method for the arith class

using System;

using libArith;

namespace runArithLibrary

{

    class Program
    {

         static void Main()

        {

            Arith a = new Arith(3,1);

            Console.WriteLine(a.Add());

            Console.WriteLine(a.Sub());

        }

    }

    public static class newStuff
    {

        public static int Sub(this Arith p)

        {

            return p.i-p.j;

        }

    }

}

Where

namespace libArith

{

    public class Arith
    {

        public int i { get; set; }

        public int j { get; set; } 

        public Arith(int i, int j)

        {   

            this.i= i;     this.j= j;

        }

        public int Add()

        { 

            return i + j; 

        }

    }

}
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class exercise page 20

//sorting on j

using System;

class app
{

    class Part : IComparable
    {

        public int i

        { get; set; }

        public int j

        { get; set; }

        public int CompareTo(object obj)

        {

            Part obj2 = obj as Part;

            return this.j.CompareTo(obj2.j);

        }

    }

    static void Main()

    {

        Part[] p = new Part[3] { new Part(), new Part(), new Part() };

        p[0].i = 12; p[1].i = 10; p[2].i = 14;

        p[0].j = 26; p[1].j = 18; p[2].j = 22;

        Array.Sort(p);

        Console.WriteLine("{0  } {1  } {2  }", p[0].j, p[1].j , p[2].j );

        Console.ReadLine();

    }

}

Making a Rectangle Class as well.

using System;

public class app
{

    interface Shape
    {

        double Area();

    }

    public class Circle : Shape
    {

        private double rad;

        public Circle(double r)

        {

            rad = r;

        }

        public double Area()

        {

            return 3.14 * rad * rad;

        }

    }

    public class Rectangle : Shape
    {

        private double len;

        private double wid;

        public Rectangle(double l,double w)

        {

            len = l;

            wid = w;

        }

        public double Area()

        {

            return len * wid;

        }

    }

    static void Main()

    {

        Circle c1 = new Circle(3.0);

        Console.WriteLine(c1.Area());

        Rectangle r1 = new Rectangle(3, 4);

        Console.WriteLine(r1.Area());

    }

}

// interface property

using System;

public class app
{

    interface Shape
    {

        double  Area();

        double rad   { get; set; }

    }

    public class Circle : Shape
    {

        //public double rad
        //{ get; set; } // -> error
        public Circle(double r)

        {

            rad = r;

        }

        public double Area()

        {

        return 3.14 * rad * rad;

        }

    }

    static void Main()

    {

        //Circle c1 = new Circle(3.0)   ;
        //Console.WriteLine(c1.Area());
    }

}

	 
	Well they are not quite the same thing as IComparer<T> is implemented on a type that is capable of comparing two different objects while IComparable<T> is implemented on types that are able to compare themselves with other instances of the same type.

I tend to use IComparable<T> for times when I need to know how another instance relates to this instance. IComparer<T> is useful for sorting collections as the IComparer<T> stands outside of the comparison.


It depends on the entity. For example following for a class like "Student", it will make sense to have IComparable based on Name. 

class Student : IComparable 

{

    public string Name { get; set; }

    public int MathScore { get; set; }

    public int EnglishScore { get; set; }

    public int TotalScore 

    {

        get

        {

            return this.MathScore + this.EnglishScore; 

        }

    }

    public int CompareTo(object obj)

    {

        return CompareTo(obj as Student);  

    }

    public int CompareTo(Student other)

    {

        if (other == null)

        {

            return 1;

        }

        return this.Name.CompareTo(other.Name);  

    }

}

But if a teacher 'A' wants to compare students based on MathScore, and teacher 'B' wants to compare students based on EnglishScore. It will be good idea to implement IComparer separately. (More like a strategy pattern)

class CompareByMathScore : IComparer<Student>

{

    public int Compare(Student x, Student y)

    {

        if (x.MathScore > y.MathScore)

          return 1;

        if (x.MathScore < y.MathScore)

          return -1;

        else

          return 0;

    }

}

Chapter 8
1. Overload the – sign so we can have p3 = p1 - p2;.

2. Note that += and -= operators are automatically also now overloaded.

ie we can just use p2 += p1 ; 
Similarly, for p1 -= p2 ; 

we must simply overload the – operator and the -= takes care of itself. Try them.


using System;

class app
{

    class Part
    {

        public int i

        { get; set; }

        public static Part operator +(Part p1, Part p2)

        {

            Part p = new Part();

            p.i = p1.i + p2.i;

            return p;

        }

        public static Part operator -(Part p1, Part p2)

        {

            Part p = new Part();

            p.i = p1.i - p2.i;

            return p;

        }

    }

    static void Main()

    {

        Part p1 = new Part() { i = 1 };

        Part p2 = new Part() { i = 2 };

        Part p3 = new Part();

        p3 = p1 + p2;   Console.WriteLine(p3.i);

        p3 = p1 - p2;   Console.WriteLine(p3.i);

        p3 += p1;       Console.WriteLine(p3.i);

        p3 -= p1;       Console.WriteLine(p3.i);

    }

}

As an exercise, rewrite using property accessors so we can for example use :
using System;

class test
{

    public class Coords
    {

        public Coords()

        { 

            x = 0;

            y = 0;      

        }

        private double _x;

        public double x

        {

            get { return _x; }
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            set { _x = value; }

        }

        private double _y;

        public double y

        {

            get { return _y; }

            set { _y= value; }

        }

        public Coords(double a, double b)

        {

            x = a;

            y = b;

        }

        public static Coords operator +(Coords p1, Coords p2)

        {

            Coords p = new Coords();

            p.x = p1.x +  p2.x;

            p.y = p1.y +  p2.y;

            return p;

        }

        public void printout()

        {

            Console.WriteLine("{0,2} \n{1,2}\n", x, y );

        }

    }

    static void Main()

    {

        Coords p1 = new Coords { x = 1, y = 2 };

        p1.printout();

        Coords p2 = new Coords (2, 1);

        p2.printout();

        Coords p3 = new Coords();

        p3.printout();

        p3 = p1 + p2;

        p3.printout();

    }

}
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Exercise: Also overload and demo the – sign and demo the +=  and  -= operators.
System;

class test
{

    public class Coords
    {

        public double x { get; set; }

        public double y { get; set; }

        public Coords()

        { 

            x = 0;

            y = 0;      

        }

        public Coords(double a, double b)

        {

            x = a;

            y = b;

        }

        public static Coords operator +(Coords p1, Coords p2)

        {

            Coords p = new Coords();

            p.x = p1.x +  p2.x;

            p.y = p1.y +  p2.y;

            return p;

        }

        public static Coords operator -(Coords p1, Coords p2)

        {

            Coords p = new Coords();

            p.x = p1.x - p2.x;

            p.y = p1.y - p2.y;

            return p;

        }

        public void Printout()

        {

            Console.WriteLine("{0,2} \n{1,2}\n", x, y );

        }

    }

    static void Main()

    {

       Coords p1 = new Coords { x = 1, y = 2 }; 
p1.Printout();

       Coords p2 = new Coords (2, 1);  

p2.Printout();

       Coords p3 = new Coords();        

p3.Printout();

      p3 = p1 + p2;  




p3.Printout();

      p3 = p1 - p2; 




p3.Printout();

      p3 += p1;     // p3 = p3 + p1;        

p3.Printout();

      p2 -= p1;     // p3 = p3 - p1;        

p3.Printout();

    }

}

Using a one-parameter constructor to return Part() object.

using System;

class app
{

    class Part
    {

        public int i

        {get; set; }

        public  Part()

        {        }

        public Part(int x)

        {           i = x;        }

        public static Part operator +(Part p1,Part p2)

        {            return new Part(p1.i + p2.i);             } 

    }

    static void Main()

    {

        Part p1 = new Part();

        Part p2 = new Part();

        Part p3 = new Part();

        p1.i  = 1;

        p2.i  = 2;

        p3 = p1 + p2;

        Console.WriteLine(p3.i);

    }

}

Overloading the < and >
using System;

class app
{

    class Part
    {

        private int _i;

        public int i

        {

            get
            {

                return _i;

            }

            set
            {

                _i = value;

            }

        }

        public static bool operator <(Part p1, Part p2)

        {

            if (p1.i < p2.i) return true;
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            else
            return false;

        }

public static bool operator >(Part p1, Part p2)

        {

            if (p1.i > p2.i) return true;
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            else
            return false;

        }

    }

    static void Main()

    {

        Part p1 = new Part();

        p1.i = 1;

        Part p2 = new Part();

        p2.i = 2;

        Console.WriteLine(p1 < p2);

        Console.ReadLine();

    }

}

Overloading the ++ Operators
When we overload a unary operator only one argument is passed.

using System;

public class app
{

    public class Part
    {

        public int i

        { get; set; }

        public static Part operator ++(Part p)

        {

        Part tp = new Part();

        tp.i = p.i + 1;

        return tp;

        }
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}

    static void Main()

    {

        Part p1 = new Part{i=1};

        p1.i = 1;

        Part p2 = new Part();
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        p2 =  ++p1;
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        Console.WriteLine(p2.i);

    }

}

Prefix operator:
p2 =  ++p1;
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postfix operator:
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p2 = p1++;


To test for equality (and inequality)

using System;

class app
{

    class Part
    {

        public int i

        {get; set; }

        public static bool operator ==(Part p1,Part p2)

        {

            return (p1.i == p2.i) ? true : false;     

        }

        public static bool operator !=(Part p1, Part p2)

        {

            return (p1.i != p2.i);

        }  

    }

    static void Main()

    {

        Part p1 = new Part();

        Part p2 = new Part();

        p1.i  = 1;

        p2.i  = 1;

        Console.WriteLine(p1==p2);

        Console.WriteLine(p1!= p2);

        Console.ReadLine();

    }

}


add these?

    public override bool Equals(object obj)

    {

        return base.Equals(obj);

    }

    public override int GetHashCode()

    {

        return base.GetHashCode();

    }

Complete Code

using System;

class app
{

    class Part
    {

        private int _i;

        public int i

        {

            get
            {                return _i;            }

            set
            {                _i = value;            }

        }

        public static bool operator <(Part p1, Part p2)

        {

            if (p1.i < p2.i) return true;

            else
                return false;

        }

        public static bool operator >(Part p1, Part p2)

        {

            if (p1.i > p2.i) return true;

            else return false;

        }

        public static bool operator ==(Part p1, Part p2)

        {

            if (p1.i == p2.i) return true;

            else return false;

        }

        public static bool operator !=(Part p1, Part p2)

        {

            if (p1.i != p2.i) return true;

            else return false;

        }

        public static Part operator ++(Part p)

        {

            Part tp = new Part();

            tp.i = p.i++;

            return tp;

        }

    }

    static void Main()

    {

        Part p1 = new Part {i=1};

        Part p2 = new Part {i=2};

        Console.WriteLine(p1<p2);  // True
        Console.WriteLine(p1>p2);  // False
        Console.WriteLine(p1==p2); // False
        Console.WriteLine(p1!=p2); // True
        Console.WriteLine(++p1.i);

        Console.WriteLine(p2++.i);

    }

}

Using matrix to hold the cords:

using System;

class test

{

    public class Coords

    {

        private double[] p = new double[2];

        public Coords()

        { 

            p[0] = 0;

            p[1] = 0;      

        }

        public Coords(double x, double y)

        {

            p[0] = x;

            p[1] = y;

        }

        public static Coords operator +(Coords c1, Coords c2)

        {

            Coords c = new Coords();

            c.p[0] = c1.p[0]+  c2.p[0];

            c.p[1] = c1.p[1] + c2.p[1];

            return c;

        }

        public void printout()

        {

            Console.WriteLine("{0,2} \n{1,2}\n", p[0], p[1] );

        }

    }

    static void Main()

    {

        Coords p1 = new Coords (1, 2);

        p1.printout();

        Coords p2 = new Coords (2, 1);

        p2.printout();

        Coords p3 = new Coords();

        p3.printout();

        p3 = p1 + p2;

        p3.printout();

    }

}
Indexers

C# 21 days page 442 
(This may be ignored on first reading).

Indexer in CSChap8.sln
These allow us to index our custom objects – effectively allowing us to create an array of our objects. We are effectively overloading the [ ] operator.  

ie If we define an indexer (see below) we will be able to have:






Part p  = new Part();
 




p[0] = 1; 
 




p[1] = 2; 
  




etc








A Delegate can be used to Call Back to the Caller in Main()  
DelCallBack in Chap08.sln
We have seen that we can easily call a method which is in a class.

But how do we do the opposite - call a method in Main() from a class method?

We need a delegate - which will delegate the method to be used from the class 

(and events as we will see later which is really just a shorthand way of doing the same thing).

In this example we declare a delegate named del and use it to call to Main().
del("hello from Part"); is effectively  eddo("hello from Part"); in this case.

It calls back to Main() passing string information.

using System;

public class Program
{

    class Part
    {

        public delegate void Mydel(string s);


        private Mydel del=default!;

  public void reg(Mydel d)

        {

        del = d;

        }

        public void ask()

        {

        del("hello from Part");

        }

    }

    public static void Main()

    {

  Part p = new Part();

  p.reg(eddo);

        p.ask();

    }

    static void eddo(string s)

    {

    Console.WriteLine(s);

    }

}

In summary: 
We are providing the class with a name (“registering”) of a function (eddo) as a delegate instance that the class may use to pass back data (string s).

2-D matrix in a class:
using System;

class app
{

public class matrix
{

private double [,] m = new double[2,2]      ; 

public matrix()

{

m[0, 0] = 0.0;

m[0, 1] = 0.0;

m[1, 0] = 0.0;

m[1, 1] = 0.0;

}

public matrix(double a, double b, double c, double d)

{

m[0, 0] = a;

m[0, 1] = b;

m[1, 0] = c;

m[1, 1] = d;

}

}

static void Main()

{

matrix m1 = new matrix(1,2,4,1);

matrix m2 = new matrix(2,3,1,2);

matrix m3 = new matrix();

}

}
Now add an overloaded operator to add the matrices and add them using:
m3 = m1 + m2;


Including a cash derived class

using System;

class app
{

    class Assets
    {

    }

    class Stock : Assets
    {

    }

    class Cash : Assets
    {

    }

    static void Main()

    {

        Stock s = new Stock();

        Cash  c = new Cash();

        Assets a1 = (Assets)s;

        Assets a2 = (Assets)c;

        Console.ReadLine();

    }

call a method:

using System;

class app
{

    class Assets
    {

    }

    class Stock : Assets
    {

        public void SoldStock()

        {

            Console.WriteLine("I sold my Stock");

        }

    }

    class Cash : Assets
    {

    }

    static void Main()

    {

        Stock s1 = new Stock();

        Cash c1 = new Cash();

        Assets a1 = (Assets)s1;

        Assets a2 = (Assets)c1; ;

        s1.SoldStock();

        Console.ReadLine();

    }

}

Showing that an upcast object cannot access the derived classes methods
using System;

class app
{

    class Assets
    {  

    }

    class Stock : Assets
    {

        public void SoldStock()

        {

         Console.WriteLine("I sold my Stock");

        }

    }

    static void Main()

    {

        Stock s = new Stock();

        s.SoldStock(); // OK
        Assets a1 = new Assets() ;

        a1.SoldStock()//of course not OK
       Assets a = (Assets)s ; // upcast
       a.SoldStock();  // not OK
      Console.ReadLine();

    }

}

Delegates:

Exercise 1: Placing the delegated methods inside a class
using System;

public class Program
{

    delegate int mydel(int x, int y);

    class Part
    {

        //private int _i;
        //public int i
        //{
        //    get {return _i;  }
        //    set { _i = value;}
        //}

        public int add(int x, int y)

        {

            return x + y;

        }

        public int sub(int x, int y)

        {

            return x - y;

        }

    }

    public static void Main()

    {

        Part p = new Part();

        mydel arith = new mydel(p.add); // or mydel arith = p.add; !!

        Console.WriteLine(arith(6, 2));

        arith = new mydel(p.sub);

        Console.WriteLine(arith(6, 2));

        Console.ReadLine();

    }

}

See testCode,sln (for WPF implementation)

Exercise 2:
namespace Exercises

{

    public class Program
    {

        delegate void Mydel();

        public static void Main()

        {

            String? s;

            s = Console.ReadLine();

            Mydel chooseFunc;

            if (s == "Function1")

            {

                chooseFunc = Function1;

                chooseFunc();

            }

            if (s == "Function2")

            {

                chooseFunc = Function2;

                chooseFunc();

            }

            Console.ReadLine();

        }

        static void Function1()

        {

            Console.WriteLine("You called Function1");

        }

        static void Function2()

        {

            Console.WriteLine("You called Function2");

        }

    }

}


soln to previous:

using System;

public class Program
{

    delegate int mydel(int x, int y);

    class Part
    {

        public int add(int x, int y)

        {

            return x + y;

        }

        public int sub(int x, int y)

        {

            return x - y;

        }

    }

    public static void Main()

    {

        Part p = new Part();

        mydel arith = p.add; // or mydel arith = p.add; !!

        Console.WriteLine(arith(6, 2));

        arith += p.sub;

        Console.WriteLine(arith(6, 2));

        Console.ReadLine();

    }

}

        public void add(int x, int y)

        {


 Console.WriteLine x + y;

        }

}

Remove from delegate list

using System;

public class Program
{

    delegate void Mydel(int x, int y);

    public static void Main()

    {

        Mydel arith = new Mydel(add);

        arith += new Mydel(sub);

        arith(6, 2);

        arith -= new Mydel(sub);


        arith(6, 2);

        Console.ReadLine();

    }

    static void add(int x, int y)

    {

        Console.WriteLine(x + y);

    }

    static void sub(int x, int y)

    {

        Console.WriteLine(x - y);

    }

}

Events: 

Include another method called dodo which also gets called when using p.ask();

public class Program
    {

     class Part
     {

     public delegate void Mydel(string s); // declare a delegate type
     public event Mydel del = default!; /// declare our delegate in an event.

            public void ask()

            {

                del("hello from Part");

            }

        }

        public static void Main()

        {

            Part p = new Part();

            p.del += eddo;

            p.del += dodo;

            p.ask(); //sets off the event.
        }

        static void dodo(string s)

        {

            Console.WriteLine(s+"Dodo");

        }

        static void eddo(string s)

        {

            Console.WriteLine(s+"Eddo");

        }

    }

Events: Identify the calling class
public class Program
{

    class Part
    {

        public delegate void Mydel(object source, string s);

        public event Mydel del=default!;

        public void ask()

        {

            del(this,"hello from Part");

        }

    }

    public static void Main()

    {

        Part p = new Part();

        p.del += eddo;

        p.ask();

        Console.ReadLine();

    }

    static void eddo(object source,string s)

    {

        Console.WriteLine(source.GetType());

    }

}

Chapter 8 Homework: 

Exercise 1
matrices

adding an overloaded operator

using System;

class app
{

    public class matrix
    {

        private double[,] m = new double[2, 2];

        public matrix()

        {

            m[0, 0] = 0.0;

            m[0, 1] = 0.0;

            m[1, 0] = 0.0;

            m[1, 1] = 0.0;

        }

        public matrix(double a, double b, double c, double d)

        {

            m[0, 0] = a;

            m[0, 1] = b;

            m[1, 0] = c;

            m[1, 1] = d;

        }

        public static matrix operator +(matrix m1, matrix m2)

        {

            matrix res = new matrix();

            res.m[0, 0] = m1.m[0, 0] + m2.m[0, 0];

            res.m[0, 1] = m1.m[0, 1] + m2.m[0, 1];

            res.m[1, 0] = m1.m[1, 0] + m2.m[1, 0];

            res.m[1, 1] = m1.m[1, 1] + m2.m[1, 1];

            return res;

        }

        public void printout()

        {

            Console.WriteLine(string.Format ("{0,5} {1,5}\n\n{2,5} {3,5}", m[0, 0], m[0, 1], m[1, 0], m[1, 1]));

        }

    }

    static void Main()

    {

        matrix m1 = new matrix(1, 2, 4, 1);

        matrix m2 = new matrix(2, 3, 1, 2);

        matrix m3 = new matrix();

        m3 = m1 + m2;

        m3.printout();

        Console.ReadLine();

    }

}

////////////////////////////////////////////////////////////////////

class app
{

    public class matrix
    {

        private double[,] m = new double[2, 2];

        public matrix()

        {

            m[0, 0] = 0.0;

            m[0, 1] = 0.0;

            m[1, 0] = 0.0;

            m[1, 1] = 0.0;

        }

        public void printout()

        {

            Console.WriteLine(string.Format("{0,5} {1,5}\n{2,5} {3,5}",

                m[0, 0], m[0, 1], m[1, 0], m[1, 1]));

        }

       }

    static void Main()

    {

        matrix m1 = new matrix();

        m1.printout();

        Console.ReadLine();

    }

}

////////////////////////////////////////////////////////////////////////////////////////////////////////////////
using System;

class app
{

   static void Main()

    {

    double[,] m1 =  {{ 1.0 , 2.0 },{ 4.0 , 1.0 }};

    double[,] m2 =  {{ 2.0 , 3.0 },{ 1.0 , 2.0 }};

    double [,] m3 = new double[2,2] ;

      m3[0,0] =  m1[0,0] + m2[0,0];

      m3[0,1] =  m1[0,1] + m2[0,1];

      m3[1,0] =  m1[1,0] + m2[1,0];

      m3[1,1] =  m1[1,1] + m2[1,1];

      Console.WriteLine(string.Format("{0,5} {1,5}\n{2,5} {3,5}",

          m3[0, 0], m3[0, 1], m3[1, 0], m3[1, 1]));

      Console.ReadLine();

    }

}
////////////////////////////////////////////////////////////////////

////////////////////////////////////////////////////////////////
using System;

class app
{

    class matrix
    {

        double[,] m; //= {{0.0,0.0},{0.0,0.0}};
        public matrix()

        {

        m= new double[2,2]  {{ 0.0 , 0.0 }, { 0.0 , 0.0 }};

            // or
            //m = new double[2, 2] 
            //m[0, 0] = 0.0;
            //m[0, 1] = 0.0;
            //m[1, 0] = 0.0;
            //m[1, 1] = 0.0;
        }

        public matrix(double d1, double d2, double d3, double d4)

        {

        m = new double[2, 2] {{ d1 , d2 },

                              { d3 , d4 }};

            //m = new double[2, 2];
            //m[0, 0] = d1;
            //m[0, 1] = d2;
            //m[1, 0] = d3;
            //m[1, 1] = d4;
        }

        public static matrix operator +(matrix mat1, matrix mat2)

        {

            matrix temp = new matrix();

            temp.m[0, 0] = mat1.m[0, 0] + mat2.m[0, 0];

            temp.m[0, 1] = mat1.m[0, 1] + mat2.m[0, 1];

            temp.m[1, 0] = mat1.m[1, 0] + mat2.m[1, 0];

            temp.m[1, 1] = mat1.m[1, 1] + mat2.m[1, 1];

            return temp;

        }

        public static matrix operator *(matrix mat1, matrix mat2)

        {

            matrix temp = new matrix();

            //temp.m[0, 0] = mat1.m[0, 0] + mat2.m[0, 0];
            //temp.m[0, 1] = mat1.m[0, 1] + mat2.m[0, 1];
            //temp.m[1, 0] = mat1.m[1, 0] + mat2.m[1, 0];
            //temp.m[1, 1] = mat1.m[1, 1] + mat2.m[1, 1];
            return temp;

        }

        public void printout()

        {

            Console.WriteLine(string.Format("{0,5} {1,5}\n{2,5} {3,5}", m[0, 0], m[0, 1], m[1, 0], m[1, 1]));

        }

    }

    static void Main()

    {

        matrix m1 = new matrix(1.0, 3.0, 5.0, 7.0);

        matrix m2 = new matrix(2.0, 4.0, 6.0, 8.0);

        matrix m3 = m1 + m2;

        m3.printout();

        Console.ReadLine();

    }

}

/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
Code to Message Box the choice from the List Box.

private void lbxBooks_SelectedIndexChanged(object sender, EventArgs e)

{

MessageBox.Show(lbxBooks.SelectedItem.ToString());

}

TNL Extra










 


Code:


GameOfLife using Winform
See C:\X\Crestron\Conways-game-of-life-winforms-master See Comments.
Or GameOfLife.sln in GameOfLife in CSChap8.sln ?

Also, for github raw code: https://github.com/merkancam/conways-game-of-life-winforms

Very useful as a demo of gol AND form code and Simple Click even!.

(Small Panels are placed in a List.)
public partial class Game:Form //STARTS HERE! The Form has been named Game.
{

private int squareSize = 15;  // The SMALL Panel is 14 x 15.
List<Square>squares = new List<Square>(); // The Form contains a List of Panels
where …
public class Square : Panel // Aaah  - a Panel! named Square.
{

   // 32 x 48 Panels!!
public Cell Cell { get; set; } // … EACH LITTLE PANEL CONTAINS A CELL OBJECT.
   // and so does the Board List.

public class Board : IBoard

    {

    // The Board contains a LIST OF CELLS.
    public List<Cell> Cells { get; set; } 

-------------------------
GOLBasic 
On QW 
C:\X\CSChap08.
Ed’s simplification of previous.

Makes ONE little panel and provides a Click event (To toggle the colour.).



Place a Panel object at runtime.

public void DrawBoard() 

        {

            Panel square = new Panel();

            square.Height = 15;

            square.Width = 15;

            square.BackColor= Color.LightGray;

            square.Location = new System.Drawing.Point(10,10);

            this.Controls.Add(square); // Adds our little Panel square to the Form's collection.
            square.Click += Square_Click; // The panel needs an event handler. See below.
        }
And add an event handler

        private void Square_Click(object sender, EventArgs e) // Our handler  - toggles the color.
        {

           Panel p =  (Panel)sender;

            if (p.BackColor == Color.Green)

                p.BackColor = Color.LightGray;

            else p.BackColor = Color.Green;

        }

TODO: ie Exercise:

Place loads of them. (Name the Form Games.)
Add a timer etc etc See previous code
Shows how to add controls at run-time and how to add an event ie see GOLBasics.sln on QW C:\y. 



Chapter 9

using System;

public class ExceptionExample
{

    public static void Main()

    {

        char my = 'a';

        string s = "sometext";

        try
        {

            int i = s.CompareTo('a');

        }

     catch(NullReferenceException) 

        {

            Console.WriteLine("Error:");

        }

    }

  Console.ReadLine();

}

Failing to catch an exception

using System;

public class ExceptionExample
{

    public static void Main()

    {

        string s = null;

        try
        {

            string st = String.Format(s);

        }

        catch (NullReferenceException)

        {

            Console.WriteLine("Error:");

        }

        catch (ArgumentNullException)

        {

            Console.WriteLine("Trying to format  null string");

        }

        Console.ReadLine();

    }

}

Code to Show the scroll bar position.


private void McScroller_Scroll(object sender, System.Windows.Controls.Primitives.ScrollEventArgs e)

        {

            label1.Content = McScroller.Value.ToString();
        }

Chapter 10

Class exercise
Generic Double List

using System;

using System.Collections.Generic;

class Demo
{

    public static void Main()

    {

        List<double> lst = new List<double>();

        lst.Add(4.0);

        lst.Add(4.1);

        foreach (double num in lst)

        {

            Console.WriteLine("{0:f2}", num);

        }

        Console.ReadLine();

    }

}

Generic version of Queue

using System;

using System.Collections.Generic;

    class Test
    {

        static void Main()

        {

            Queue <int>queue = new Queue<int>();

            queue.Enqueue(45);

            queue.Enqueue(87);

            queue.Dequeue();

            Console.WriteLine(queue.Peek());

            Console.ReadLine();

        }

    }

Generic version of Hashtable

using System;

using System.Collections.Generic;

class Test
{

    static void Main()

    {

        Dictionary<string, int> ht = new Dictionary<string, int>();

        ht.Add("ed", 10);

        ht.Add("jo", 20);

        Console.WriteLine(ht["ed"]);

        Console.ReadLine();

    }

}

Generic Point Structure 

page 388 Troelsen

using System;

public struct Point<T>
// A generic Point structure.
{

    private T xPos;   
 // Generic state data.
    private T yPos;

    public Point(T xVal, T yVal)    // Generic constructor
    {

        xPos = xVal;

        yPos = yVal;

    }

    public T X    

// Generic properties.
    {

        get { return xPos; }

        set { xPos = value; }

    }

    public T Y

    {

        get { return yPos; }

        set { yPos = value; }

    }

    public override string ToString()

    {

        return string.Format("[{0}, {1}]", xPos, yPos);

    }

    // Reset fields to the default value of the particular type parameter eg 0 for integer.
    public void ResetPoint()

    {

        xPos = default(T);

        yPos = default(T);

    }

}

class Test
{

    static void Main(string[] args)

    {


// Point using ints.
        Point<int> p = new Point<int>(10, 10);

        Console.WriteLine("p.ToString()={0}", p.ToString());

        p.ResetPoint();

        Console.WriteLine("p.ToString()={0}", p.ToString());

        Console.WriteLine();


// Point using double.
        Point<double> p2 = new Point<double>(5.4, 3.3);

        Console.WriteLine("p2.ToString()={0}", p2.ToString());

        p2.ResetPoint();

        Console.WriteLine("p2.ToString()={0}", p2.ToString());

        Console.ReadLine();

    }

}
Generic Point Structure 

add
using System;

public struct Point<T>
// A generic Point structure.
{

    private T xPos;   
 // Generic state data.
    private T yPos;

    public Point(T xCoo,T yCoo)

    {

        xPos = xCoo;

        yPos = yCoo;

    }

    public void ResetPoint()

    {

        xPos = default(T);  // null 0 0.0 
        yPos = default(T);

    }

    public  Point<T> AddPoints(Point<T> pt1,Point<T> pt2)

    {   

        dynamic  x1 = pt1.xPos;  

        dynamic  y1 = pt1.yPos;

        dynamic  x2 = pt2.xPos;  

        dynamic  y2 = pt2.yPos;

        Point<T> p = new Point<T>();

        p.xPos = x1 + x2;

        p.yPos = y1 + y2;

        return p;

    }

    public override string ToString()

    {

        return string.Format("[{0}, {1}]", xPos, yPos);

    }

}

class Test
{

    static void Main(string[] args)

    {

        Point<int> p1 = new Point<int>(5, 7);

        Point<int> p2 = new Point<int>(8, 9);

        Point<int> p3 = new Point<int>();

        p3 = p3.AddPoints(p1,p2);

        Console.WriteLine(p3.ToString());

    }

}

No need for generics ! ?

using System;

public struct Point


{

    private int xPos;   
 

    private int yPos;

    public Point(int xCoo, int yCoo)

    {

        xPos = xCoo;

        yPos = yCoo;

    }

    public void ResetPoint()

    {

        xPos = default(int);  // null 0 0.0 
        yPos = default(int);

    }

     public static Point operator + (Point pt1, Point pt2)

    {

        Point p = new Point();

        p.xPos = pt1.xPos + pt2.xPos; // ?? 
        return p ;         

    }

    public override string ToString()

    {

        return string.Format("[{0}, {1}]", xPos, yPos);

    }

}

class Test
{

    static void Main(string[] args)

    {

        Point p1 = new Point(5, 7);

        Console.WriteLine(p1.ToString());

        Point p2 = new Point(8, 9);

        Console.WriteLine(p2.ToString());

        Point p3 = p1 + p2; // overloaded operator!
        Console.WriteLine(p2.ToString());

    }

}

Page 9 manual
Creating a generic class which only contains doubles (and ints) and print them out in class
using System;

class Item<T>

{

    public T push(T x)

    {

        return x;

    }

}

class Program
{

    static void Main()

    {

        Item<int> i1 = new Item<int>();

        Item<double> i2 = new Item<double>();

        Console.WriteLine(i1.push(2));

        Console.WriteLine(i2.push(3.00));

        Console.ReadLine();

    }

}

--------------------------------------------------------------------------------------------------------------------
Lambda

Exercise; Use the same delegate to use a lambda to cube a number (Name it cube().). 


Call it as well as the code to square a number as above

To get the result:

namespace ConsoleApp3

{

    internal class Program

    {            delegate int Transformer(int i);

        static void Main(string[] args)

        {

            Transformer sqr = (x) => {return x * x;};

            Transformer cube = x => x * x * x;

            int y=sqr(3);

            Console.WriteLine(y);

            y=cube(3);

            Console.WriteLine(y);

        }

    }
Page:

     string[] fruits = { "apple", "banana", "mango", "orange", "grape" };

            Console.WriteLine(fruits.Count());      // -> 5
            Console.WriteLine(fruits.First());      // -> "apple"
            Console.WriteLine(fruits.Last());       // -> "grape
     int[] numbers = { 1, 2, 3 };

            Console.WriteLine(numbers.Average());   // -> 2
            Console.WriteLine(numbers.Max());       // -> 3
            Console.WriteLine(numbers.Min());       // -> 1
            Console.WriteLine(numbers.Sum());       // -> 6
Page 
Exercise1

Use  Distinct.to print out the distinct values in 

           List<int> ages = new List<int> { 21, 46, 46, 55, 17, 21, 55, 55 };

           var  v= ages.Distinct();   

           foreach(var a in v)

                Console.Write($" {a}");

Exercise2

            List<int> ages = new List<int> { 21, 46, 46, 55, 17, 21, 55, 55 };

            int c  = ages.Distinct().Count();

            Console.WriteLine(c); 
Exercise1: 

Page 18 see CSChap10 on QW C:\X
Sort these alphabetically (ascending): (and print them) 
string[] names = { "Tom", "Dick", "Harry" };

            var filteredNames = names.OrderBy(n => n);

            foreach (var fn in filteredNames)

            {

                Console.WriteLine(fn);

            }

Exercise1a:
           string[] names = { "Tom", "Dick", "Harry" };

            var filteredNames = names.OrderByDescending(n => n);

            foreach (var fn in filteredNames)

            {

                Console.WriteLine(fn);

            }

Exercise2: 

Sort these by length (ascending):

(and print them out)

string[] fruits = { "apple", "banana", "mango", "orange", "grape" };

var v = fruits.OrderBy(n => n.Length);

foreach (var f in v)

            {

                Console.Write($" {f}");

            }

Exercise 3:

Make a sorted list of fruit names of length >5. 
(and print them out)

string[] fruits = { "apple", "banana", "mango", "orange", "grape" };

var v = fruits.Where(x => x.Length > 5).OrderBy(n=>n);

            foreach (var f in v)

            {

                Console.Write($" {f}");

            }
Exercise 4: Find the number of sorted fruit names of length >5. 

var n = fruits.Where(x => x.Length > 5).OrderBy(n=>n).Count();

Exercise 5
Use Select to produce squares from 1 –> 10   ie 1  4  9 , etc.


            var v = Enumerable.Range(1, 10).Select(x=>x*x);

            foreach (var f in v)

            {

                Console.Write($" {f}");

            }
Exercise 5. Place the above elements in an array.

Print out the 3rd element for example.

            var v = Enumerable.Range(1, 10).Select(x => x * x).ToArray();

            Console.WriteLine(v[2]);
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Exercise 5. Use Select to produce squares from 1 – 10   ie 1  4  9 , etc.


            var v = Enumerable.Range(1, 10).Select(x => x * x);

            foreach (var f in v)

            {

                Console.Write($" {f}");

            }

Exercise 6. Place the above elements in an array.

Print out the 3rd element for example.

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

            var v = Enumerable.Range(1, 10).Select(x => x * x).ToArray();

            Console.WriteLine(v[2]);
Page 21:

Exercise 1: Find the grades greater than 80 

int[] grades = { 59, 82, 70, 56, 92, 98, 85 };

var nums = grades.Where(x => x > 80);

           foreach(var n in nums)

           {

                Console.Write($" {n}");

           }

Exercise 2

var nums = grades.Where(x => x > 80 && x < 90);

Exercise 3

            string[] fruits = { "apple", "banana", "mango", "orange", "grape" };

            var v = fruits.Where(x => x.Length > 5);

            foreach (var f in v)

            {

                Console.Write($" {f}");

            }

Console.WriteLine(fruits.Where(x => x.Length > 5).Count()); // -> 2 
Exercise 4

Dictionary<string, string> d = new Dictionary<string, string>();

d["A"] = "11000"; d["B"] = "10011"; d["C"] = "01110"; d["D"] = "10010";
var k = d.Where(x => x.Value == "11000").ToList();

foreach (var v in k) Console.WriteLine(v.Key); // ->A
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Exercise1 :  Write our above delegate code to find the cube (of 3) rather than sqr 

using a Func delegate. 
            Func<int, int> cube = x => x * x * x;

            int c = cube(3);

            Console.WriteLine(c);
Exercise2: Write Func delegate code to input two ints and return the sum.
      Func<int,int,int> add = (x,y) => x+y;

            int z = add(3,4);

            Console.WriteLine(z);
Exercise 3: Make a Func delegate which inputs a string and finds its length:.

            Func<string, int> totalLength = (s) => s.Length;

            int tot = totalLength("hello");

            Console.WriteLine(tot);
Exercise 4: Make a Func delegate which inputs two strings and finds their total length.

            // Using multiple arguments:
            Func<string, string, int> totalLength = (s1, s2) => s1.Length + s2.Length;

            int tot = totalLength("hello", "world");

            Console.WriteLine(tot);
Exercise 5:
Exercise:

1. Find all students (FirstName) whose score is less than 12 and first name contains “j”. (There is only one but you never know!)

using System;

using System.Linq;

class IntroToLINQ
{

    public class Student
    {

        public int Score { get; set; }

        public string FirstName { get; set; } = default!;
        static void Main()

        {

            List<Student> Students = new List<Student>();

            Students.Add(new Student { FirstName = "ed", Score = 12 });

            Students.Add(new Student { FirstName = "jo", Score = 10 });

            Students.Add(new Student { FirstName = "al", Score = 15 });

            Students.Add(new Student { FirstName = "raj", Score = 8 });

            var studs = Students.Where(st => st.FirstName.Contains('e'));

            foreach (var s in studs)

            {

                Console.WriteLine("{0}", s.FirstName);

            }

        }

    }

}
Exercise:

2. Modify the Linq query to find jo’s balance.
                  where t.Element("Name").Value == "jo"


using System;

using System.Linq; 

using System.Collections.Generic;

class ed

{

    static void Main()

    {

        List<int> numbers= new List<int>{ 0, 4, 1, 5, 6, 5, 2 }; 

        var numQuery = from num in numberswhere (num > 3) select num; //  -> 4 5 6 

        Console.ReadLine();

    }

}


Can’t add a structure of different type to our generic list.

using System;

using System.Collections.Generic;

class Demo
{

    struct Part
    {

        public int i;

        public string s;

    }

    struct Eddo
    {

        public int i;

        public string s;

    }

    public static void Main()

    {

        List<Part> lst = new List<Part>();

        Part p1 = new Part();

        p1.i = 1;

        p1.s = "xx";

        Eddo e1 = new Eddo();

        e1.i = 1;

        e1.s = "xx";

        lst.Add(e1);

        Console.WriteLine(lst[0].i);

        Console.WriteLine(lst[0].s);

        Console.ReadLine();

    }

}

matrices

using System;

using System.Collections.Generic;

using System.Text;

namespace MathLib // MatrixGeneral
{

    public class Matrix
    {

        public double[,] val;       // "internal" matrix(array),
        public int Cols;

        public int Rows;

        public Matrix(int X, int Y)

        {

            Cols = X;

            Rows = Y;

            val = new double[Rows, Cols];

            Zero();

        }

        public Matrix(double[,] dArray) // Accepts any size array!
        {

            val = dArray;           // Puts the internal array = external passed array
            Cols = val.GetLength(1);// Gets the number of columns!
            Rows = val.GetLength(0);// Gets the number of rows!
        }

        public void Zero()

        {

            val = new double[Rows, Cols]; // new will set all elements to xero - thats its job!
            #region old code

            //for (int i = 0; i < Rows; i++) // No need for this.
            //{
            //    for (int j = 0; j < Cols; j++)
            //    {
            //        val[i, j] = 0;
            //    }
            //}
            #endregion
        }

        public void SetIdentity()

        {

            for (int i = 0; i < Rows; i++)

            {

                for (int j = 0; j < Cols; j++)

                {

                    if (i == j)

                    {

                        val[i, j] = 1;

                    }

                    else
                    {

                        val[i, j] = 0;

                    }

                }

            }

        }

        public Matrix Transpose()

        {

            double[,] values = new double[Cols, Rows];

            for (int i = 0; i < Rows; i++)

            {

                for (int j = 0; j < Cols; j++)

                {

                    values[j, i] = val[i, j];

                }

            }

            return new Matrix(values);

        }

        public Matrix Scale(double dFactor)

        {

            double[,] values = new double[Rows, Cols];

            for (int i = 0; i < Rows; i++)

            {

                for (int j = 0; j < Cols; j++)

                {

                    values[i, j] = dFactor * val[i, j];

                }

            }

            return new Matrix(values);

        }

        public double Determinant()

        {

            double dDet = 0;

            int colIndex = 0;

            double dVal = 1;

            int k;

            for (int i = 0; i < Cols; i++)

            {

                k = 0;

                dVal = 1;

                for (int j = 0; j < Cols; j++)

                {

                    colIndex = (i + j) % 3;

                    dVal *= val[colIndex, k];

                    k++;

                }

                dDet += dVal;

            }

            for (int i = 0; i < Cols; i++)

            {

                k = 0;

                dVal = 1;

                for (int j = Cols - 1; j >= 0; j--)

                {

                    colIndex = (i + j) % 3;

                    dVal *= val[colIndex, k];

                    k++;

                }

                dDet -= dVal;

            }

            return dDet;

        }

        public double Trace()

        {

            if (Rows != Cols)

            {

                return 0;

            }

            double dTrace = 0;

            for (int i = 0; i < Rows; i++)

            {

                dTrace += val[i, i];

            }

            return dTrace;

        }

        public override string ToString()

        {

            string sStr = "";

            for (int i = 0; i < Rows; i++)

            {

                for (int j = 0; j < Cols; j++)

                {

                    sStr += val[i, j].ToString() + " ";

                }

                sStr += Environment.NewLine;

            }

            return sStr;

        }

        public static Matrix operator +(Matrix left, Matrix right)

        {

            if ((left.Cols != right.Cols) || (left.Rows != right.Rows))

            {

                return left;

            }

            double[,] values = new double[left.Rows, left.Cols];

            for (int i = 0; i < left.Rows; i++)

            {

                for (int j = 0; j < left.Cols; j++)

                {

                    values[i, j] = left.val[i, j] + right.val[i, j];

                }

            }

            return (new Matrix(values));

        }

        public static Matrix operator +(double left, Matrix right)

        {

            double[,] values = new double[right.Rows, right.Cols];

            for (int i = 0; i < right.Rows; i++)

            {

                for (int j = 0; j < right.Cols; j++)

                {

                    values[i, j] = left + right.val[i, j];

                }

            }

            return (new Matrix(values));

        }

        public static Matrix operator -(Matrix left, Matrix right)

        {

            if ((left.Cols != right.Cols) || (left.Rows != right.Rows))

            {

                return left;

            }

            double[,] values = new double[left.Cols, left.Rows];

            for (int i = 0; i < left.Rows; i++)

            {

                for (int j = 0; j < left.Cols; j++)

                {

                    values[i, j] = left.val[i, j] - right.val[i, j];

                }

            }

            return (new Matrix(values));

        }

        public static Matrix operator *(Matrix left, Matrix right)

        {

            double[,] values = new double[left.Rows, right.Cols];

            for (int h = 0; h < left.Rows; h++)

            {

                for (int i = 0; i < right.Cols; i++)

                {

                    for (int j = 0; j < left.Cols; j++)

                    {

                        values[h, i] += left.val[h, j] * right.val[j, i];

                    }

                }

            }

            return (new Matrix(values));

        }

        static void Main()

        {

            Matrix m1 = new Matrix(2, 2);

            m1.SetIdentity();

            double[,] arr = { { 1, 2 }, { 3, 4 } };

            Matrix m2 = new Matrix(arr);

            Matrix m3 = m1 + m2;

            Matrix m4 = m1 * m2;

            Console.WriteLine(m1.ToString());

            Console.WriteLine(m2.ToString());

            Console.WriteLine(m3.ToString());

            Console.WriteLine(m4.ToString());

            Console.ReadLine();

        }

    }

}

normal distribution
using System;

    class MainClass
    {
        public static void Main(string[] args)
        {
            const double a0 = 0.5;
            const double a1 = 0.398942280444;
            const double a2 = 0.399903438505;
            const double a3 = 5.75885480458;
            const double a4 = 29.8213557808;
            const double a5 = 2.62433121679;
            const double a6 = 48.6959930692;
            const double a7 = 5.92885724438;

            const double b0 = 0.398942280385;
            double b1 = Math.Pow(3.8052 * 10, -8);
            const double b2 = 1.00000615302;
            double b3 = Math.Pow(3.98064794 * 10, -4);
            const double b4 = 1.98615381364;
            const double b5 = 0.151679116635;
            const double b6 = 5.29330324926;
            const double b7 = 4.8385912808;
            const double b8 = 15.1508972451;
            const double b9 = 0.742380924027;
            const double b10 = 30.789933034;
            const double b11 = 3.99019417011;
            double x = 1;
            double zabs, pdf, q, y, temp, area;

            zabs = Math.Abs(x);

            if (zabs <= 12.7)
            {
                y = a0 * x * x;
                pdf = Math.Exp(-y) * b0;
                if (zabs <= 1.28)
                {
                    temp = y + a3 - a4 / (y + a5 + a6 / (y + a7));
                    q = a0 - zabs * (a1 - a2 * y / temp);
                }
                else
                {
                    temp = (zabs - b5 + b6 / (zabs + b7 - b8 / (zabs + b9 + b10 / (zabs + b11))));
                    q = pdf / (zabs - b1 + (b2 / (zabs + b3 + b4 / temp)));
                }
            }
            else
            {
                pdf = 0;
                q = 0;
            }


            if (x < 0)
                area = q;
            else
                area = 1 - q;


            Console.WriteLine(area);
            Console.ReadLine();

        }
    }

normal using a function (called N)
using System;

    class MainClass
    {

        public static void Main(string[] args)

        {

            double area = calcArea(1.00 );

            Console.WriteLine(area);

            Console.ReadLine();

        }

        private static double calcArea(double x )

        {

            const double a0 = 0.5;

            const double a1 = 0.398942280444;

            const double a2 = 0.399903438505;

            const double a3 = 5.75885480458;

            const double a4 = 29.8213557808;

            const double a5 = 2.62433121679;

            const double a6 = 48.6959930692;

            const double a7 = 5.92885724438;

            const double b0 = 0.398942280385;

            double b1 = Math.Pow(3.8052 * 10, -8);

            const double b2 = 1.00000615302;

            double b3 = Math.Pow(3.98064794 * 10, -4);

            const double b4 = 1.98615381364;

            const double b5 = 0.151679116635;

            const double b6 = 5.29330324926;

            const double b7 = 4.8385912808;

            const double b8 = 15.1508972451;

            const double b9 = 0.742380924027;

            const double b10 = 30.789933034;

            const double b11 = 3.99019417011;

            //double x = 1;
            double zabs, pdf, q, y, temp, area;

            zabs = Math.Abs(x);

            if (zabs <= 12.7)

            {

                y = a0 * x * x;

                pdf = Math.Exp(-y) * b0;

                if (zabs <= 1.28)

                {

                    temp = y + a3 - a4 / (y + a5 + a6 / (y + a7));

                    q = a0 - zabs * (a1 - a2 * y / temp);

                }

                else
                {

                    temp = (zabs - b5 + b6 / (zabs + b7 - b8 / (zabs + b9 + b10 / (zabs + b11))));

                    q = pdf / (zabs - b1 + (b2 / (zabs + b3 + b4 / temp)));

                }

            }

            else
            {

                pdf = 0;

                q = 0;

            }

            if (x < 0)

                area = q;

            else
                area = 1 - q;

            return area;

        }

    }

 BS as a function
using System;

namespace BlackScholesFormula

{

    class MainClass

#
    {

        public static void Main(string[] args)

        {

            bc();

            Console.ReadLine();

        }

        static void bc()

        {

            double sigma = 0.3;

            double X = 25;

            double S = 25;

            double T = 0.5;

            double r = 0.6;

            double d1 = delta1();

            double d2 = delta2(sigma, T);

            Console.WriteLine(d1);

            Console.WriteLine(d2);

            double Nd1 = area(d1);

            double Nd2 = area(d2);

            Console.WriteLine(Nd1);

            Console.WriteLine(Nd2);

            double C = ((X * Nd1) - ((X * (Math.Exp(-r * T))) * Nd2));

            Console.WriteLine(C);

        }

        static double delta1()

        {

            double S = 25;

            double X = 25;

            double r = 0.6;

            double sigma = 0.3;

            double T = 0.5;

            double d1 = (Math.Log((S / X)) + ((r + (Math.Pow(sigma, 2)) * 0.5) * T)) / (sigma * Math.Sqrt(T));

            return d1;

        }

        static double delta2(double sigma, double T)

        {

            double d1 = delta1();

            double d2 = d1 - (sigma * Math.Sqrt(T));

            return d2;

        }

        static double area(double x)

        {

            const double a0 = 0.5;

            const double a1 = 0.398942280444;

            const double a2 = 0.399903438505;

            const double a3 = 5.75885480458;

            const double a4 = 29.8213557808;

            const double a5 = 2.62433121679;

            const double a6 = 48.6959930692;

            const double a7 = 5.92885724438;

            const double b0 = 0.398942280385;

            double b1 = Math.Pow(3.8052 * 10, -8);

            const double b2 = 1.00000615302;

            double b3 = Math.Pow(3.98064794 * 10, -4);

            const double b4 = 1.98615381364;

            const double b5 = 0.151679116635;

            const double b6 = 5.29330324926;

            const double b7 = 4.8385912808;

            const double b8 = 15.1508972451;

            const double b9 = 0.742380924027;

            const double b10 = 30.789933034;

            const double b11 = 3.99019417011;

            double zabs, pdf, q, y, temp, area;

            zabs = Math.Abs(x);

            if (zabs <= 12.7)

            {

                y = a0 * x * x;

                pdf = Math.Exp(-y) * b0;

                if (zabs <= 1.28)

                {

                    temp = y + a3 - a4 / (y + a5 + a6 / (y + a7));

                    q = a0 - zabs * (a1 - a2 * y / temp);

                }

                else
                {

                    temp = (zabs - b5 + b6 / (zabs + b7 - b8 / (zabs + b9 + b10 / (zabs + b11))));

                    q = pdf / (zabs - b1 + (b2 / (zabs + b3 + b4 / temp)));

                }

            }

            else
            {

                pdf = 0;

                q = 0;

            }

            if (x < 0)

                area = q;

            else
                area = 1 - q;

            return area;

        }

    }

}

Code for Finance complete with variance

using System;

namespace testInheritance

{

    class Program
    {

        public class Finance
        {

            protected double[] s;

            public Finance()

            {

                s = new double[5];

            }

            public Finance(double[] _st)

            {

                s = new double[_st.Length];

                _st.CopyTo(s, 0);

            }

            public double mean()

            {

                double sumS = 0.0;

                int x = s.GetUpperBound(0);

                for (int i = 0; i <= s.GetUpperBound(0); i++)

                {

                    sumS = sumS + s[i];

                }

                return sumS / (double)s.Length;

            }

        }

        class Stats : Finance
        {

            public Stats()

            {

            }

            public Stats(double[] _s)

                : base(_s)

            {

            }

            public double variance()

            {

                //find the mean of ... first
                double mn = this.mean();

                double sumS = 0.0;

                for (int i = 0; i <= s.GetUpperBound(0); i++)

                {

                    sumS = sumS + s[i] * s[i];

                }

                double n = (double)s.Length;

                double var = sumS / n - mn * mn;

                return var;

            }

        }

        static void Main()

        {

            double[] stock = { 1.6, 2.5, 1.4, 2.4, 4.3 };

            Finance f1 = new Finance(stock);

            double m = f1.mean();

            Console.WriteLine("The mean is {0}", m);

            Stats f2 = new Stats(stock);

            double v = f2.variance();

            Console.WriteLine("The variance is {0}", v);

            Console.ReadLine();

        }

    }

}
Code for matrix with determinant
using System;

public class app
{

    public class matrix
    {

        protected double[,] m; 

        public matrix()

        {

            m = new double[2, 2] { { 0.0, 0.0 }, { 0.0, 0.0 } };

        }

        public matrix(double d1, double d2, double d3, double d4)

        {

            m = new double[2, 2] {{ d1 , d2 },

                                  { d3 , d4 }};

        }

        public static matrix operator +(matrix mat1, matrix mat2)

        {

            matrix temp = new matrix();

            temp.m[0, 0] = mat1.m[0, 0] + mat2.m[0, 0];

            temp.m[0, 1] = mat1.m[0, 1] + mat2.m[0, 1];

            temp.m[1, 0] = mat1.m[1, 0] + mat2.m[1, 0];

            temp.m[1, 1] = mat1.m[1, 1] + mat2.m[1, 1];

            return temp;

        }

        public void printout()

        {

            Console.WriteLine(string.Format("{0,5} {1,5}\n{2,5} {3,5}", m[0, 0], m[0, 1], m[1, 0], m[1, 1]));

        }

    }

    public class mat:matrix
    {

      public mat() 

      {

      }    

      public mat(double d1, double d2, double d3, double d4) : base(d1,d2,d3,d4)

      {

      }

      public double det()

      {

      double d = m[0, 0] * m[1, 1] - m[0,1] * m[1,0] ;

      return d;

      }

    } 

    static void Main()

    {

    mat m1 = new mat(1.0, 2.0, 3.0, 4.0);

    Console.WriteLine("Determinant is ", m1.det());

    //m1.printout(); / note m1 can call printout which is in matrix.
    Console.ReadLine();

    }

}

complete code to find the inverse (and a scalar multiple) of a 2x2 matrix.

using System;

public class app
{

    public class matrix
    {

        protected double[,] m; 

        public matrix()

        {

            m = new double[2, 2] { { 0.0, 0.0 }, { 0.0, 0.0 } };

        }

        public matrix(double d1, double d2, double d3, double d4)

        {

            m = new double[2, 2] {{ d1 , d2 },

                                  { d3 , d4 }};

        }

        public static matrix operator +(matrix mat1, matrix mat2)

        {

            matrix temp = new matrix();

            temp.m[0, 0] = mat1.m[0, 0] + mat2.m[0, 0];

            temp.m[0, 1] = mat1.m[0, 1] + mat2.m[0, 1];

            temp.m[1, 0] = mat1.m[1, 0] + mat2.m[1, 0];

            temp.m[1, 1] = mat1.m[1, 1] + mat2.m[1, 1];

            return temp;

        }

        public void printout()

        {

            Console.WriteLine(string.Format("{0,5} {1,5}\n{2,5} {3,5}", m[0, 0], m[0, 1], m[1, 0], m[1, 1]));

        }

    }

    public class mat:matrix
    {

      public mat() 

      {

      }    

      public mat(double d1, double d2, double d3, double d4) : base(d1,d2,d3,d4)

      {

      }

      public double det()

      {

      double d = m[0, 0] * m[1, 1] - m[0,1] * m[1,0] ;

      return d;

      }

      public void scalar(double s)

      {

      m[0, 0] = m[0, 0]/s;  m[0, 1] = m[0, 1]/s;

      m[1, 0] = m[1, 0]/s;  m[1, 1] = m[1, 1]/s;

      }

      public void inv()

      {

        double dt = det();

        scalar(dt);

        double tmp  = m[0, 0]; // in order to swap
        m[0, 0] = m[1, 1];

        m[1, 1] = tmp;

        m[0, 1] = - m[0,1]  ;

        m[1, 0] = - m[1,0]  ;

      }

    } 

    static void Main()

    {

    mat m1 = new mat(1.0, 2.0, 3.0, 4.0);

    Console.WriteLine("Determinant is {0}\n", m1.det());

    m1.inv();

    m1.printout(); // note m1 can call printout which is in matrix.
    Console.ReadLine();

    }

}

matrix library 



matLib
using System;

namespace matLib

{

        public class matrix
        {

            protected double[,] m;

            public matrix()

            {

                m = new double[2, 2] { { 0.0, 0.0 }, { 0.0, 0.0 } };

            }

            public matrix(double d1, double d2, double d3, double d4)

            {

                m = new double[2, 2] {{ d1 , d2 },

                                  { d3 , d4 }};

            }

            public static matrix operator +(matrix mat1, matrix mat2)

            {

                matrix temp = new matrix();

                temp.m[0, 0] = mat1.m[0, 0] + mat2.m[0, 0];

                temp.m[0, 1] = mat1.m[0, 1] + mat2.m[0, 1];

                temp.m[1, 0] = mat1.m[1, 0] + mat2.m[1, 0];

                temp.m[1, 1] = mat1.m[1, 1] + mat2.m[1, 1];

                return temp;

            }

            public void printout()

            {

                Console.WriteLine(string.Format("{0,5} {1,5}\n{2,5} {3,5}", m[0, 0], m[0, 1], m[1, 0], m[1, 1]));

            }

        }

}
test console app:

using System;

using matLib;

    class program
    {

        public class mat : matrix
        {

            public mat()

            {

            }

            public mat(double d1, double d2, double d3, double d4)

                : base(d1, d2, d3, d4)

            {

            }

            public double det()

            {

                double d = m[0, 0] * m[1, 1] - m[0, 1] * m[1, 0];

                return d;

            }

            public void scalar(double s)

            {

                m[0, 0] = m[0, 0] / s; m[0, 1] = m[0, 1] / s;

                m[1, 0] = m[1, 0] / s; m[1, 1] = m[1, 1] / s;

            }

            public void inv()

            {

                double dt = det();

                scalar(dt);

                double tmp = m[0, 0]; // in order to swap
                m[0, 0] = m[1, 1];

                m[1, 1] = tmp;

                m[0, 1] = -m[0, 1];

                m[1, 0] = -m[1, 0];

            }

        }

        public static void Main()

        {

            mat m1 = new mat(1.0, 2.0, 3.0, 4.0);

            Console.WriteLine("Determinant is {0}\n", m1.det());

            m1.inv();

            m1.printout(); // note m1 can call printout which is in matrix.
            Console.ReadLine();

        }

    }

////////////////////////////////////////////////////////////////////////////

indexer!
        public double this[int nx1, int nx2]

        {

            get
            {

                return m[nx1, nx2];

            }

            set
            {

                m[nx1, nx2] = value;

            }

        }
    m1[0, 0] = 1;

    Console.WriteLine(m1[0, 0]);
//////////////////////////////////////////////////////////////////////////////
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To swap 2 values





using System;





public class test


{


    static void Main()


    {


        double n = 100.00;





         n = Math.Pow((1 + 1.00/n), n);





        Console.WriteLine(n);


        Console.ReadLine();


    }


}























using System;





public class test


{


    static void Main()


    {


        double n = 100.00;





         n = Math.Pow((1 + 1.00/n), n);





        Console.WriteLine(n);


        Console.ReadLine();


    }


}

















     public Finance(int len)


     {


     s = new double[len];


   


     }





    Finance f2 = new Finance((int)stock.Length);





Set a Reference to FinanceLibrary.dll.





yellow is the derived class





FinanceTest2





Don’t enclose ext method in a class otherwise:


Error	1	Extension method must be defined in a top level static class; myExtension is a nested class	C:\MyCode\Emil\Emil\





   Easier:     


public double x { get; set; }


public double y { get; set; }











We could equally use:


return (p1.i < p2.i) ? true : false;


or


return (p1.i < p2.i)  ;


Part p2)


        {


           return (p1.i < p2.i)  ;


         }








We could equally use:


return (p1.i > p2.i) ? true : false;


or just


return (p1.i > p2.i)  !!





Change the prefix operator to a postfix ie p1 = p1++; Once again the compiler takes care of the difference so there is no need to provide separate prefix and postfix operators (c.f. C++). As expected, the result is 1 in this case. Can you see why? 





Increment first.





Assignment first.				





An array must always be created so that we can store the indexed values in it.





To use an indexer, this must be used along with a get and set.





Instead of giving the object a name, this is used. Whereas technically these are not overloads the effect of public int this[int nx]


is to overload the [] operator.





using System;





class Part


{


    	private int[] arr = new int[100];


           


	public int this[int nx]


    {


        get


        {


           return arr[nx];


        }


        set


        {


            arr[nx] = value;


        }


    }


}


class app


{


    static void Main()


    {


        Part p = new Part();





        p[0] = 1;  


        System.Console.WriteLine(p[0]);


     }


}


					�





For application of indexers to matrices see CSSolution.doc page 85. 


					 





In this particular case, set receives the index 0 along with the value 1.


					 





implicitly passed.





p[0] = 1 gives a value of 1 to the object p[0]. 


					 





Declare our delegate type.





We create a delegate object del,


(The delegate is private since the delegate will only be used within the class.)





del ≡  eddo





Think of del as a variable which is made equal to  the name of the function to be called -  eddo in this case.





1





The name of the method (in this case eddo) is passed to the class. The class will then be able to call back to this method  in Main().We are letting the class know which method in Main() to call (ie eddo in this case.)


Consider this as “registering the name of our “callback” function eddo with the class Part.





2





You may wish to include a method in the class to print out the array ie:


public void printout()


{


Console.WriteLine(string.Format ("{0,5} {1,5}\n{2,5} {3,5}", m[0, 0], m[0, 1], m[1, 0], m[1, 1]));


}


and then   


m3.printout();





� EMBED Equation.3  ���
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� EMBED Equation.3  ���





DrawBoard is called from the Form_Load().





Console App  Game Of Life. Mr R:


See mGameOfLife in Crestron folder on QW.





�





Prelim: Place GOL code into classes. 


as per GameOfLife.sln on QW. C:\X\Crestron


Thence to a Form.





Exercise: page 12 Ch10 Manual we previously used an array called numbers to hold the integers. 


Write code to use a List called numbers to do the same thing.)





using System;


using System.Linq; // Exercise Solution: To make another array containing the values greater than 3 not using Linq.





class IntroToLINQ


{


    static void Main()


    {


        int[] numbers = new int[7] { 0, 4, 1, 5, 6, 5, 2 };





        int[] numQuery = new int[7];





        int c = -1;





        for (int i = 0; i < numbers.Count(); i++)





            if (numbers[i] > 3) { c = c + 1; numQuery[c] = numbers[i];   }





        Console.ReadLine();


    }


}





Exercise: Try the same using a List. (Better - see next page.)
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