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[bookmark: _Toc529977798]Section 1

[bookmark: _Toc529977799]What is a Variable and why are they important?
A variable according to Chafic Kazoun (Chafic Kazoun, 2007) is a named element you can use to store information or a data reference. They also say that you can assign values to a variable and pull information from a variable as well. Also a variable needs to be declared in order to be used within a program. But also according to Steve Oualline (Oualline, 2003) variables are identified by an variable name and also a variable type. With naming your variable there are certain names that are already have a meaning for and are considered as reserved words or keywords. Variables are important as they can hold information that either can be entered by an input from the user or pre-entered by the programmer as a static value that will never change. Also if named correctly makes the code easier to interpret by other programmers and also when further developing the program. 
[bookmark: _Toc529977800]Explain the term Code Block.
A code block according to Jess Chadwick (Chadwick, 2011) is a section of the program that contains just programming code rather than a combination of code and mark-up. Code blocks are defined by having the code that within a set of curly brackets. The code block must also be fully formed and follow the rules of the programming language that is being used. This is also agreed by Karli Watson (Watson, 2012) as they state that code blocks can contain any number of statements or none at all. They also state that because C# is a block-structured language that having code blocks with statements within them is a necessity. This is also agreed by Ryan T.Putnam (Putnam, 2005) who says that code blocks are very useful to encapsulate any code in scripts and functions. Also code blocks are very helpful to distinguish any routines from the rest of the code. The reason for having the curly brackets for a code block is that you are telling the compiler what code is following within that function so that when the function is called the compiler will know that it needs to locate that code block to see and execute the code within the code block. (Lecky-Thompson, 2008)
[bookmark: _Toc529977801]
Describe the Boolean Operations that can be used to make decisions that change the flow of a program.
[bookmark: _Toc529977802]There are many types of Boolean operations that can be executed according to Greg M. Perry (Perry, 2002) such as using IF statements as an IF statement makes decisions based on the what the user inputs into the program and therefore the IF statement can skip over certain code if the information doesn’t hit the criteria for a part of the IF statement. For example, if a user is inputting their pay information to see if they are paying tax. If the users pay doesn’t hit the tax threshold, then the program will see the IF statement and output the process of their pay without the deduction of tax. Or the IF statement will calculate the amount of tax they pay and output that information to the user. There is also the use of Select case statements which can be used for checking multiple conditions and is easier to create a select case than multiple IF statements as the code would become very complicated. Select Case statements are beneficial for programs that calculate test results which have multiple criteria.  
Explain why the for-loop can also be referred to as a counting-loop and give an example of why you would use it.
The for-loop can be referred as a counting-loop as its repeatedly executing certain statements checking if the statement has met the condition of the loop (Tyata, 2009). They also state that within a flowchart that there is a counter variable which gets incremented every time the for loop gets executed hence another reason why it is referred as a counting loop. This is also stated by Mark Meysenburg (MeysenBurg, 2012) as he states that the for loop has a control variable that tracks the number of executions of the loop and also states that the control variable needs to increase or decrease in value to prevent an infinite loop. This was called the update expression. A for-loop can be used to calculate a range of numbers and output a list of numbers that can be calculated in a certain way such as showing a list of prime numbers up to a certain threshold or calculate the amount of square numbers up to a certain threshold number. 




















[bookmark: _Toc529977803]Part B

User Guide:

[image: ]So to add numbers in you firstly run your program and press the number 1 key on your keyboard and then press enter on your keyboard:










Then once you have pressed enter, the text will change to enter numbers as shown below and then all you need to do to enter 1 number then press enter and repeat until you have pressed enter on your 3rd number.
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Then once you have done that you can then check your smallest number, your largest number and the 3 numbers you entered. 
[image: ]To find the smallest number you entered simply press the 2 key on your keyboard and then press enter and it will display the smallest number as shown below.












[image: ]To find the largest number simply press the 3 key on your keyboard and then press enter and then it will display the largest number you entered.















Then to display all the numbers simply press the 4 key and then press enter and it will give you the numbers that you entered into the program.
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Lastly to Quit the program you press the 5 key on the keyboard and then press enter and it will prompt you to confirm that you want to quit simply press y on the keyboard and then press enter and the program will close.
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[bookmark: _Toc529977804]Part C

[bookmark: _Toc529977805]Exercise 1:
[image: ]





This is the exercise where I have created a program that outputs 2 different types of variables within one program. Here is the screenshot of the program running displaying all the variables which are separated via a line space. I could have improved the program by having the colours changed to make the program look aesthetically pleasing and also to have additional text at the start of the program so that it can prompt the user to press enter to guide them through showing them the examples and prompt them press enter after each example is shown so that they know how to get around the program. This can be done by adding a couple of lines of code that prompt the user to press the enter key. The easiest way that I can think of is by adding a Console.WriteLine underneath where the example code is. But I would think there would be plenty of other ways that would be a method such as having a dialog box similar to something from JavaScript where you can insert the code into the program and then it would pop up with a box to show the example and to prompt the user to press the box to continue the program onto the next example. Personally, I think this would be overkill as for the purpose of the program it doesn’t need to be overcomplicated and keeping the program clear and minimal would be the best option as it would require less processing power to just a another Console.WriteLine code instead of a full on dialog box. As the dialog box would require a lot of code which adds to the size of the executable file and makes it a little harder to run on lesser powered machines.   









[bookmark: _Toc529977806]Exercise 2:
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Here is my program that I have made to calculate the area of a shape and also to find out the area of the circle and minus the area of the circle from the area of the shape. I have done this by prompting the user asking for the length of the shape and then once they press enter they will be prompted for the width of the shape and then they will be asked for the radius of the circle so the program can calculate the area of the circle as it already has the pi function already been declared. The function I used for getting pi was the math library and the pi symbol was within the library. I chose this method as it is the most accurate representation of the pi symbol as the more numbers after the decimal point the more accurate the answer will be. Then I have made variables that are used to calculate the area of the shape and then the area of the circle separately and then the outputted variable is the one that minuses the area of the circle from the area of the shape. I could improve the program by including data validation within the program which could be done by inserting code where the user inputs the length, width and the radius to make sure that the user only enters numbers and any errors that occur can be caught and put to one side so that developers can see what errors normally occur within the program. The errors can be caught by a try and catch loop within the program.







[bookmark: _Toc529977807][image: ]Exercise 3:
[bookmark: _Toc529977809]








[image: ]Here is the main menu for my slot machine game that I have created. Here is a main menu where you can choose from entering credits to play the slot machine, if you have already added credits then you can choose to play the slot machine game and see if you get a prize. Lastly, you can press the q key to quit the program. I have coded a function that only the q key will allow you to exit the program and any other key will loop back to the main menu again until you press 1, 2 or Q. 









Here is the add credits section of the slot machine game where you can add credits from 1 up until 100 as the maximum amount to add. Here this part of the program is actually a separate class so that the code is separated so that it’s easier to locate and a lot easier to understand of what the program does and how it flows. Here once you have added a number of credits then you will be returned to the main menu and then you can start playing the slot machine. 



[image: ]








Here in this part of the slot machine game where you simply play the game of slots. Here you can press enter to start the slot machine and the program will randomly select 1 of 3 symbols and then output it to the user for each slot and if there are 3 matching symbols then the machine will tell you that they have won and how much credits they have been awarded. But if they match 3 lucky 7 symbols then they will win the jackpot amount of credits which is currently 100 credits. But from testing the program the win chances are way too high and needed to be toned down so that it makes it very difficult to win any credits. Also when you spin the slots it gives you an update on how many credits that the user currently has. This also should have data validation and also slogans to say to gamble responsibly and that gambling is a very dangerous slope once you put money into it.     














Section 2

[bookmark: _Toc529977810]Describe a programming construct for storing multiple values without duplicating the code? 

There is a programming construct that can be used to store multiple values which is called an array. An array is a list of data of the same data type i.e. exam results. The data that is stored within the array is given a common name for the array not for every record within the array. (Chhabra, 2010) Then the individual elements within the array can be called by using a subscript by calling the array and then calling the array position that the specific element is in.  Also according to A.P. Godse (A.P.Godse, 2008) an array is defined as a collection of variables of the same type and is referred through a common name for the array not the individual elements within the array. These elements are also known as subscripts. Also all arrays within the programming language of C consist of contiguous memory locations.  The lowest address locates the first element or subscript and the highest address to the last element of the array.  

[bookmark: _Toc529977811]Explain how large problems should be subdivided and explain how functions enable us to do this.

[bookmark: _Toc529977812]Large problems can be subdivided by having them separated into their own code blocks by having their own functions. (Sturm, 2011) Functions can be used to have the different parts of the program separated within their own area and then once they need to be used outside their scope then they can be called from outside their function so that the processing side of the program can do its processing in a clean and efficient way. This is especially the case when the functions have a large amounts of code as if the problem was under one function then it would be a lot harder to see where the problem lies within the function. Whereas with separate functions it is a lot easier to troubleshoot and a lot easier to locate where the functions are located. With functions or methods as they can be called is a contained set of operations that are owned by a class that you have created. (Liberty, 2007) This means that the method can be defined by the properties of the class that you have created such as what the class can do or how the class behaves in the program. 






Part B
[image: ]











This error occurs when I enter text in the main menu instead of numbers.  I have run some tests on the line of code that is causing this error. However, I have been unsuccessful with rectifying the issue that I have.  I have researched the issue and even had a look with other lines of code that could potentially affect it but it has been unsuccessful.

[image: ]For the Quitting part of the program that was causing issues was the fact that the only way of quitting the program was by specifically pressing “YES” then pressing enter. As shown below: 











[image: ]However, I have managed to add more options to the criteria of quitting the application such as shown below:
 









[image: ]So if I test this now it should allow me to do all of those options:










The result was that the program did actually quit with me using this criteria. And I also checked with the other ones and they all worked too. This is very beneficial as this makes quitting the program a lot easier for people as they can just press one key and then enter which is a lot faster than doing 3 keys and they are all uppercase as well. 




Then the last test is that the show all numbers is not working under the option 4 section of the program. This was because the method for this had not been created in the program. The original code for the switch case was as shown below:
[bookmark: _Toc529977818][image: ]














As the section 4 is exactly the same as the quitting option the case needed changing and also I needed to add the method of getting the numbers and outputting them. So this is the code I will be testing to see if the data will be work.
[image: ][image: ]













[image: ]This is the outcome of the testing of the code:











So the test has partly been successful in the fact that the data has been outputted but the formatting of the testing has not been successful. This needs to further investigated to see if the formatting of the output could be altered to be after the colon. 

















Part C:

[bookmark: _Toc529977819]Exercise 1:
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Here is my program that I made to hold 5 names and output them within program. Here is the program running with the 5 prompts and the user has entered 5 separate names and the program has outputted the names individually within a response stating “Hello Person”. This program is pretty self-explanatory as it’s just the user entering 5 names and those names being stored into 5 string variables so that the program can locate them when outputting the names. Then once the names are outputted then the program will prompt you to press enter to exit the program. 










[bookmark: _Toc529977821]Exercise 3: 
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Here is the sliding block puzzle game that I have “attempted” to create. Here is the grid that I have made as the starting grid for the game. The controls for the puzzle game are underneath the grid but that’s as far as I have gone with this program. With more development the arrow keys would have moved the grid around based on user input. This could have been done by a switch case statement and have each movement as a case. Also the grid would need to be redrawn as the specified number and the gap would have been moved. Also I would need to make criteria so that the grid is checked after every move to see if it’s exactly the same as the corrected grid. 
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