PART A (UNDERSTANDING)
 1.Explain the difference between setting a variable to a constant number and using the       keyword CONST to define a constant in c#.  
 2. Explain data types and mention why these are necessary? With the use of suitable examples, discuss how to convert from one type to another (include both implicit and explicit type conversion).
 3. Explain the different types of control structures in programming. With reference to repetition, compare and contrast the different types of loops in programming



1)

The elements are the fixed values ​​known at the time of integration and do not change the life of the system. Constants are announced by const modifier. Only built-in C # types (outside of System.Object can be declared as const. User-defined forms, including classes, structures, and arrays, cannot be const. Use a read only modifier to create a category, structure, or list that is started simultaneously during operation for example in a builder  and after that it cannot be modified.
C # does not support const methods, structures, or events.
The enum type allows you to define elements called nouns of integrated built-in genres (for example int, uint , long.
Elements must be implemented as announced.
 For example
class Calendar1
{
    public const int Months = 12;
}

In this example   constant  months are always 12 months, and cannot be changed even by the phase itself. In fact, when a compiler encounters a permanent identifier in the source code C # (for example, Months), it inserts the actual value directly into the intermediate (IL) language generating code. Because there is no dynamic address associated with a regular occurrence during operation, const fields cannot be referenced and cannot appear as l value in the expression
Elements can be marked as public, private, protected, internal, internal or private protection. 
You are using a const key to declare a fixed field or locality. Common fields and local people are not dynamic and may not be changed. Elements can be numbers, Boolean values, strings, or a blank reference. Do not create a fixed representation of the details you expect to change at any time. For example, do not use a fixed field to store a service price, product version number, or company name. These values ​​may change over time, and because aggregators spread inconsistencies, some code compiled into your libraries will need to be reassembled to detect changes. See also read only keyword. 
For example

const int X = 0;
public const double GravitationalConstant = 6.673e-11;
private const string ProductName = "Visual C#";


2)
Data Type The type of data or data range we use for a program.
It can be anything from integer data type to true and false for Boolean data type, they specify the type of data inserted or used.
Below are some of the most basic data types and their brief description: -
·  Integer data type (0,1,2,3,4… 10… 1000 .n)
·  Four-checker data types (A, B, C, D, E, F, G, H ……, Z)
· Float-floating data type (in this data type we can store any decimal point number up to 17 important digits (5.645, 86.8442, 9.1, 1.0, 1.1234552454, etc.)
·  Double-double floating point data type is used to store double exact floating point values ​​or decimal values. ( 1.142, 2.1, etc.)
· BOOL - The BOOL data type used to store logical data types, <strong> True or False </strong>.

Data types are important in programming languages ​​so that a specific amount of memory can be stored to store data.
The data type tells the MMU how much memory it needs before compiling the program.

Implicit  type conversion 
 These conversions are done by type C in C #. For example, there are conversions from small to large integral types and from derivative classes to base classes.
It  converts small type to larger type size
char -> int -> long -> float -> double
There is no special syntax for this type of conversion, this is the most secure type of broadcast. No data is lost, for example, when converting from small to large types of compounds or classes based on startup bases.

There is a complete numerical conversion table that works well when you want to find out which types are compatible.
Example:
    Int number=120;
    Double value=number;
When working with duplicate mode, you need to know that it will be copied to 15 key digits before formatting
Explicit   type  conversion 
 These conversions are clearly performed by users using pre-defined functions. Explicit conversions require a cost operator
It converts large format to small size
double -> float -> long ->  int -> char

This type of broadcast includes operator characters. The process is often associated with loss of information or failure to convert between species. Typically, numerical modification is pronounced when we convert from precise data to lower accuracy. Sometimes even the transition from the basic phase to the derived phase is also mentioned here.
There is a descriptive conversion table that works well when you want to find out which types are compatible.
Example:
    Double pi=3.14
   Int a;
   a=(int)pi;




3)
Control structures are a way of specifying the control flow in programs. Any algorithm or program that uses self-control modules as logic or control structures will be more clear and understandable. It basically analyzes and selects which direction the program is heading based on certain parameters or conditions. The three basic types of logic or control flow are called:

· Sequence logic, or sequential flow
· Selection logic or conditional flow
· Repetitive logic, or repetitive flow

Sequence logic, or sequential flow
The sequence of words as the word suggests follows a sequential or sequential flow in which flow depends on a series of computer-generated commands. Unless new instructions are given, the modules are made in clear sequence. Sequence can be given, using clearly defined steps. Also, by following exactly how the modules are written. Most processing, even some complex problems, will usually follow this basic flow path.
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Selection logic or conditional flow
Selection Logic simply includes multiple scenarios or parameters that determine one of the many written modules. Buildings that use this type of concept are known as conditional structures. These buildings can be of three types:

· Single Alternative          
· Double  Alternative
· Multiple  Alternative

Single Alternative     
       This structure  form :  
  
 If (condition) then:
     [Module B]   
[End of If statement ]

Double  Alternative
     This structure  form :  

If (Condition), then:
     [Module B]
Else:
     [Module C]
[End if structure]


Multiple  Alternative
      This structure  form :  
If (condition B), then:
     [Module B]
Else if (condition C), then:
     [Module C]
        ..
        ..
Else if (condition N), then:
     [Module N]
[End If structure]

SECTION 2 – 50%
PART A (UNDERSTANDING)
 1. Define Arrays and explain the importance of arrays in programming. Give relevant examples to support your answer.
 2. In OOP define inheritance, use suitable coding examples to demonstrate your answer

1)
Array  are a data structure that contains a group of objects. Often these items are the same type of data, such as number or string. It  is often used in computer programs to organize data so that a set of matching values ​​can be easily sorted or searched.
Example:
 A  search engine can use an array to store Web pages found in user-made searches. When results are displayed, the system will output one item to the same members at a time. This can be done with a certain amount of values ​​or until all values ​​stored in the same members are issued. While the system may make new variables for each result obtained, keeping the results in the same members is the most effective way to manage memory.

The Array is used to store multiple values ​​for a single variable, instead of declaring a different variable for each value

An array is used to store the  fixed size objects of the same type. The same components are used to store the data collection, but it is often very helpful to think of the same components as a collection of duplicate objects of the same type stored in interactive memory areas.

Instead of declaring each variable, such as the number 0, number1, ..., and number 99, we declare the same variation such as numbers and using numbers [0], numbers [1], and ..., numbers [99] to represent each variable. Something in the same members is achieved by reference.

All array contain interactive memory location . Very low address corresponds to the first item and address higher than the last item.

Declaring Array:
String [ ] bus; 
.
Initializing an Array
Declaring an array does not initialize the array in the memory. When the array variable is initialized, you can assign values to the array.
Array is a reference type, so you need to use the new keyword to create an instance of the array. 
Example :
double[] number = new double[9];
Assigning Values to an Array
We can assign values to individual array elements, by using the index number.
double[] num = new double[9];
balance[0] = 4500.0;


2)
Inheritance is an important concept in C#. Inheritance is a concept in which you define parent classes and child classes.
The child classes inherit methods and properties of the parent class, but at the same time, they can also modify the behavior of the methods if required. The child class can also define methods of its own if required.
You will get a better understanding if we see this action.

Inheritance is one of the three foundational principles of Object-Oriented Programming (OOP) because it allows the creation of hierarchical classifications. Using inheritance you can create a general class that defines traits common to a set of related items. This class can then be inherited by other, more specific classes, each adding those things that are unique to it.

In the language of C#, a class that is inherited is called a base class. The class that does the inheriting is called the derived class. Therefore a derived class is a specialized version of a base class. It inherits all of the variables, methods, properties, and indexers defined by the base class and adds its own unique element

In C#, it is possible to inherit fields and methods from one class to another. We group the "inheritance concept" into two categories:
· Derived Class (child) - the class that inherits from another class
· Base Class (parent) - the class being inherited from
To inherit from a class, use the : symbol.
In the example below, the Car class (child) inherits the fields and methods from the Vehicle class (parent):
Example:

class Vehicle  // base class (parent) 
{
  public string brand = "Ford";  // Vehicle field
  public void honk()             // Vehicle method 
  {                    
    Console.WriteLine("Tuut, tuut!");
  }
}

class Car : Vehicle  // derived class (child)
{
  public string modelName = "Mustang";  // Car field
}

class Program
{
  static void Main(string[] args)
  {
    // Create a myCar object
    Car myCar = new Car();

    // Call the honk() method (From the Vehicle class) on the myCar object
    myCar.honk();

    // Display the value of the brand field (from the Vehicle class) and the value of the modelName from the Car class
    Console.WriteLine(myCar.brand + " " + myCar.modelName);
  }









