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Part A. 

1. Explain the difference between setting a variable to a constant number and using the keyword CONST to define a constant in C#.

Before we find out what is the difference between setting a variable and a constant in C#, first we need to know what is a constant and a variable each individual, how many types are and how we declare it.


Constant.
By the name a constant means a that you can’t the value until you change the code. We declare constants with the (Const) modifier. Once declared the constant you automatically assign a value that no changes came be made. In C# only the built-in-types can be declared as constant excepting (System.Object). User-defined types, like classes, structs and arrays can’t be declared as constant. Also, C# will not accept (const) methods, properties or events.

All constants need to be in implemented as they are declared. In Fig.1 we have the following example: 

Fig.1 
[image: A screenshot of a cell phone
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Now let’s talk about Fig.1. In the above figure, we have set that the constant Month will always have 12 months, who will not be changed even by class itself. Now when the compiler will come across a constant in C#, it will replace the value straight into the intermediate language (IL). 

Also, we can declare multiple constants of the same type at the same time. See Fig.2

Fig.2
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Knowing that the constants needs to be declared first and that we can’t do any changes after, the value given to it has to be a constant expression and the compiler must to be able to identify it and valuate it at compile time. Booleans, numbers and strings can be easily used as constants comparative with for example a date or time objects can’t be used because we have to change them all the time. Now, just because the compiler need to know the value promptly, means that we have some limits for what we can set the values. Bellow in Fig.3 we have an example of those examples that can be done.

 Fig.3.
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After we discussed about constants, we continue with variables; what are variables, how we use them and why we need them.


Variables.

When we say variables, we should think at some containers where we can store data values.
In C# we use different types of variables. Some of them we will give them as example, and we will discuss about each of them individual.
Int – comes from integer, and we use this command when we want to store a whole number without decimals. For example: 1, 2, 3 or 1234, 4542, 3234.
Double – This command store floating point numbers that contains decimals. For example: 1.2, -1.2.
Char – Char command helps us to store single character values, using only single quotes. Example: ‘a’ or ‘A’.
Strings – Using “string” command, we can store text like the classical “Hello world!”. String value is always surrounded by double quotes “”.
Bool – Boolean will store only two values. Those are ‘true’ or ‘false’. 

How we declare a variable? 
Declaring a variable, it is relatively simple; 
Type variableName = value; 
Type will be a C# variable such as (int, double or string), variableName will be the name of the variable that you will assign it (can be anything) and the equal sign “=” means that you assign a value to the variable that you are using. 






Of course, that we can declare a variable without giving it a value, assigning the value later. Have a look in the following example:
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Also, we can add a new value to the pre-existent one and the new value will overwrite the previous value. 


[image: A picture containing meter, drawing
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In this scenario, the output will be 15 instead of 25.

How we display variables? 
We can display variables values using WriteLine() method; also adding the plus “+” character, we can combine both text and variable.
Have a look in the following example.

[image: A picture containing food, drawing
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Of course, that we can use the plus sign “+” in maths, to add together two variables or, to put together two strings. We will see this in the following example.

Fig.5                                                                 Fig.6
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We can declare more variables of the same type separating them using a comma “,”.
In Fig.7 we can see how to do it.

Fig.7
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In C# all variables will be identify with unique names. Those are called identifiers. They  can be short such as (a, b, c, d), or they can describe the purpose of the variable such as (name, dateOfBirth, sum, etc.).
It is ideally to use descriptive identifiers, so the code can be easily maintained and understood. 

Adding “const” in front of your variable, will transform your variable into a constant. 
A constant is very useful if you want to for a variable to always have the same value, until you change the code. The best example for this, if you set up the value of 12 to a “year” constant. You know that one year has 12 months and you want this value to remain the same without any change. 
Be mindful, that you can’t declare a constant without attribute it a certain value. If you do so, your program will not compile, and an error will show up. 

2. Data type.

Data type will define the size and type of variable value. For us to avoid errors, make the code easy to read and maintain and to save time and memory, it is important to use the correct data type. 
The most common data types used are: int, long, float, double, bool, char and string.

We use Int command to store a whole number. It starts from -2147483648 to 2147483647. Int command is preferred when we want to create variables numeric data.

Apart of Int command, if the data is too large to store it, we can use Long data type. 
Long data type we can store numbers from – 9223372036854775808 to 9223372036854775807.

For decimal numbers we will use Float data type specially, when we do mathematical calculation, such as Pi which value is 3.14, or when we use fractional numbers. 
Also, for fractional numbers we can use the double command. In my opinion double command is more useful when we build applications to find out values which are numbers, like internet banking applications or finding average marks. 
Now, knowing that both float and double can be used to store decimal numbers, which one is better to use and what is the difference between those two. 
The difference between float and double is that float has a precision of 6 digits when double has a precision of 15 digits. So, for a more precise and exact calculation is better to use double, but everybody is free to use which is more suitable to serve their purpose.

In C#, we have other data types such as Booleans (bool). Booleans will accept only values of true of false. We use Booleans for conditional testing, in compare operations or to find out if one expression is true or false.

Characters or char is used to store a single character which must be surrounded by single quotes. We can use char to name simple values.

Final but not the last is String. String data type is used when we want to store a multitude of characters, such as name, expressions, or sentences. A String always needs to be surrounded by double quotes. 

Type Casting.

After we talked about data type, now we can discuss about data type casting. Type casting is about giving a value of one data type to another type. 
We have two type of type casting: Implicit Casting and Explicit Casting.
Implicit casting (automatically) will transform a smaller to a larger data type following this example:  char, int, long, float, double.
Explicit casting (manually) is the opposite of implicit casting. This will transform the larger type to a smaller type. 
Explicit Casting is the following: double, float, long, int, char.

When we pass a smaller data type to a larger size, implicit casting will be done automatically. 
Now for the explicit casting, things stay different. When we pass a larger to a small size data type explicit casting is done manually by adding parenthesis in front of the value. 
In data casting type we also have conversion methods, who will convert different data types using build in methods such as Convert.ToBoolean, Convert.ToDouble, Convert.ToString, Convert.ToInt32(int), Convert.ToInt64.
We use conversion when we work with user input. Is not always necessary to convert data input.

3. Control structures in programming. 

When we talk about decision structures, we think about if and else statements, do and while   
Let’s start with if…else condition; this condition will support the logical condition from mathematics.
In the following picture we can see some of those conditions: 

Fig.8
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By looking at Fig.8, will help us to create different actions for different decisions. How is that possible? We will see in to following the next step.
Using if statement, we will ask to a block of code to be executed if it meets a certain criterion, which is true. So, in one word, a code will execute if the statement is true. 
After we ask the code block to be executed with the if statement, we have another command, which is else. What else commands does? Else will  specify to our code block to continue to execute the code even if that condition is false. 
For example: 

Fig.9
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Now, we have if and else as singular statement but in the same time we have else if as together statement. 
else if will be always the “middle” man between if and else. For example, the first condition will be if; after if condition we will have the second condition which will be else if. The last one will be the else condition. When the first and the second conditions are “False”, our program will step up to the third condition “else” which will be printed. We can see this in the following example Fig.10.
Fig.10 
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Part of control structures are also Loops and While Loops and Do While Loops.
Loops are very useful in programming because it will run your block of code until it will reach your specified conditions. It helps you by keeping low your error level and saving your time. 
A Loop will run through your code block as long as the condition is true. When the loop will find the condition false, it will not compile. There is one condition; do not forget to increase the variable used (i++;), otherwise your loop will never stop.

With the do while is a bit more simple because this one will run first before checking if the condition is true and it will keep repeating itself as far as the condition is true. 
Do while loop will be executed once even if the condition of the code block is false.

We know that with while and do while loops, the code block will continue run without stopping, but what about for loop.
For loop it is different. If we now for how many times we want to loop through our code, we will use a for loop instead of a while.
To help us going through an array we will use the foreach command. This command is used only when we want to loop through elements of an array.

Knowing that the loop elements will repeat them self with no end, somehow we need to break or, to break and continue that operations; that’s why we will use break and continue statement. 












Part B.
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The above application is built to help us calculation the wood length and the glass area of a window.
In the first lines of the code, we can see that variables are declared. The reason why we used Double and not Int (integer) is because we will use decimal numbers such as (0.5 – 5.0).
After variables, we will declare our constants. Why constants? When we run our program, we want to have the same value limits between 0.5 and 5.0 and 0.75 and 3.0.

Next step will be declaring our condition. DoWhile Loop. We use this condition to be sure that our requirements are declared correctly. DoWhile will execute our loop once before he checks if the conditions are true. Using command double.Parse will transform our string input into a double variable. 

We can see the same code for the glass area input with same condition.
After declaring variables, constants and condition, the code will calculate our wood length and glass area and will output the final result. 
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int myNum;
myNum = 15;
Console.WriteLine(myNum);
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int myNum = 25;
myNum = 15;
Console.WriteLine(myNum) ;
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string name = "Andi";
Console.WriteLine("Hello! My name is " + name);
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int x = 10;

int y = 35;

int sum = x + y;
Console.WriteLine(sum);
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string name = "Andi ";

string lastName = "Mihai";

string fullName = name + lastName;
Console.WriteLine(fullName);
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int x =10, y = 30, z = 40;
int sum = x + y + z;
Console.WriteLine(sum);
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Less than: a < b

Less than or equal to: a <= b
Greater than: a > b

Greater than or equal to: a >= b
Equal to a ==

Not Equal to: a != b
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int x = 10;

int y = 20;

if (x >y)

{

Console.WriteLine("X is greater");

}

else

{

Console.WriteLine("Y is greater");

}
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int age = 21;
if (age < 18)
{

Console.WriteLine("It is under age");

else if (age < 20)
{
Console.WriteLine("It is still the wrong age");

¥

else

{
Console.WriteLine("It is the legal age to drink in the US");
} //0utputs will be "It is the legal age to drink in the US"
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using System;
namespace Glazier_app
class MainClass

public static void Main(string[] args)

{
/% This application is built to calculate the wood length and the glass area of a window. */
double width, height, woodLength, glassArea; //Declaring variables
const double MAX_WIDTH = 5.0; //Declaring constants
const double MIN_WIDTH = 0.5
const double MAX_HEIGHT .
const double MIN_HEIGHT .75;
string widthString, heightString;
//declaring dowhile Loop for the woodlength using the min_width and max_width constant
//this condition is given to make sure that all the input are within the mininum and maximum width that is provided
do
{
Console.Write("Give the width of the window between " + MIN_WIDTH + " and " + MAX_WIDTH + " :
widthString = Console.ReadLine(); // Input the value of the wood lenght
width = double.Parse(widthString); // transforms the string input into a double
} while (width < MIN_WIDTH || width > MAX_WIDTH); // || this operator will return one true if one of the statement is true
//declaring dowhile loop for the glass area
//this condition is given to make sure that all the input are within the mininum and maximum width that is provided
do
{
Console.Write("Give the height of the window between " + MIN_HEIGHT + " and " + MAX_HEIGHT + " : ");
heightString = Console.ReadLine();
height = double.Parse(heightString);
} while (height < MIN_HEIGHT || height > MAX_HEIGHT);
// Calculating the wood length and glass area formulas
woodLength = 2 % (width + height) x 3.25;
glassArea = 2 * (width * height);
// Output the final results
Console.WriteLine("The leng of the wood is " + woodLength + " feet");
Console.WriteLine("The area of the glass is " + glassArea + " Square metres");
b
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using System;

namespace Constants
{
class Program
{
class Skeleton
{

}

public const int NumberOfBones = 206;
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1 using System;

; namespace Constants

; class Program

;’ class Skeleton

g\ public const int NumberOfBones = 206, NumberOfUpperLimbs = 2, NumberOfLowerLimbs =

23|
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class SomePrograme
{
const int a =
const float b,

o ==

* 3.2f;

const string sl
const string s2

"How was your day?";
sl + "Was ok, how was your?";




