Descriptions & Syntax 
> Below has testing and algorithms

Username Validation 
Using Regex
[image: ]How the program works: 
The program first reads the username input from the user and stores it in a variable called name.

Regex then checks whether the length is between 4-16 characters and if the characters in the username are lowercase letters from a-z, digits from 0-9 or whether there’s an underscore. 

If a character is outside of these parameters such as a capital letter the username will be marked as invalid, if it passes the username will be marked as valid and it will output “Your username is valid!”.

The program uses Regular Expression (RegEX) to validate the allowed features in the parameters of the username, it’s able to do it in a single string as the symbols are short form for larger validation logic, RegEX is useful as it keeps the program concise and easier to maintain as there’s less lines of syntax to maintain.

Foreach & Boolean
This solution loops through the defined character range of lowercase characters, the numerical ranges and the underscore, if a character is compliant with these rules that are set the username will be marked as valid. If it falls outside of the rules, it will be marked as invalid. 


This solution is much less efficient than RegEX and is not recommended if clean code is a priority, however both have benefits and drawbacks, Regex is concise, and highly reusable without vast amounts of additional code, however it’s difficult to understand for someone who doesn’t know what the symbols match to. On the other hand, manually looping through the program with a foreach loop is clearer to understand for beginners as they can see each element and how it interacts with the eventual outcome, the requirements for the code to continue and not break out of the loop, or why the code may break out of the loop is easier to understand.
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Array Sorting
This program functions by processing the original unsorted array of integers by storing them in the variable ‘numbers’ It first sorts the array (Array.Sort(numbers); and then Reverses the list (Array.Reverse(numbers); rearranging the numbers from the largest to the smallest values. When the array is sorted the program, removes duplicates, only adding it to the list if the number doesn't already exist, contains () does this. Once the list is created the program prints the list using string.Join(), String.Join takes all the values within the ‘sort’ list and joins them together in the reversed order free of duplicates
[image: ]
This program processes the original array of integers by applying LINQ operations to change the data. The array is first passed through .Distinct() which removes duplicate values ensuring that the array is clean and usable, after duplicates are removed the program sorts the values into the descending order by using OrderByDescending(n => n) n => n specifies that each number should be sorted based on its own value, therefore it sorts from largest to smallest value. Finally .ToArray() converts the information that it has processed back into an array where it is displayed by the Console.WriteLine, outputting the sort variable it’s stored in, printing the final array free of duplicates.
[image: ]
Array Target Sum
Using a foreach loop
This program defines a target sum of 20 and keeps track of two values: the running total of the numbers added, and the count of how many numbers have been included so far.
The array is first ordered from smallest to largest so that the smallest values are considered first as the goal is to allow the program to include as many numbers as possible without exceeding the targetSum. The program then loops through the sorted array, adding each number sequentially from the smallest value to the increasingly higher value numbers, it adds to the running count and if the new total remains less than or equal to the target sum. The loop stops as soon as adding the next number would cause the total to reach or exceed the limit. This ensures that the maximum number of distinct integers is selected while staying within the target sum. Once the loop finishes the program outputs the maximum numbers that can be added without exceeding 20 and the final total of the numbers that were added together
[image: ]

Using For Loop + no LINQ
This program doesn’t use LINQ; it sorts the array in the same ascending order using Array.Sort() the program loops through the array using a for loop and accesses each element by its index, it checks that if adding the next index to the running total it would exceed the targetSum, if adding the number would make the value greater than 20 the loop breaks out, if the number is able to be added the count increases , so long as the program finishes the program should output the maximum number of integers that can be added before reaching 20.
[image: ]
Finding the ‘k’ th largest element.
- Doesn't want us to find the distinct element so duplicates aren’t removed.
The program starts with the two arrays for the values that are defined by k (2 & 4) these represent the position of the index within the array we want to retrieve when the data is sorted from largest to smallest. LINQ is used to effectively do this, after the arrays are sorted based on the value of the elements they’re converted back into an array for indexing, because arrays start at 0 it's essential to take 1 from k to get the true first index, otherwise an additional value will be recorded. The program will output the results of the sorted array (the new array) and then outputs value that corresponds to the predefined k = 4 or k = 2 depending on which array (nums / nums2) 
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'FizzBuzz & Fizz Buzz' Multiples
For Loop
This program starts by asking for a number to be entered. ‘N’ represents the value of the numbers within the FizzBuzz sequence. Before starting, the program checks if N is at least 1. If the user enters a number that is less than 1, the program displays a message explaining that the value cannot be less than 1 and then stops running. When a valid number (1 or greater) is entered, the program creates an array (result) that stores the string output (other numbers and the strings that correspond to the multiples).
The program uses a for loop to generate the sequence. The loop handles the counter automatically, starting at 1 and increasing by 1 until it reaches N. The loop runs while i is less than or equal to N, and when i reaches N, the next increment makes i become greater than N, which stops the loop. Each number is checked to see whether it is a multiple of 3, 5, or both (such as 15). If it is a multiple of both, “FizzBuzz” is stored in the array; if it is a multiple of 3, the array stores “Fizz”; and if it is a multiple of 5, it stores “Buzz”. All other numbers are converted to strings and stored in the array. Once the loop completes, the program outputs the full FizzBuzz sequence.
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While Loop
This program starts by asking for a number to be entered, ‘N’ represents the value of the numbers within the FizzBuzz sequence, before starting the Program checks if N is at least 1, if there is a number that is entered that is less than 1 the program will state ‘N’ (the number entered) cannot be less than 1, when a number 1 or greater is entered the program creates an array (result) that stores the string (other numbers & strings that correspond to the multiples) the program then uses a while loop and runs until the program is less than or equal to N. Each number is checked to see whether it is a multiple of 3,5 or both (such as 15) if it is a multiple of both FizzBuzz is stored in the array, if it is a multiple of 3 The array stores Fizz and if it is a multiple of 5 it stores Buzz, it stores all other numbers in a string in the array. After the loop cycles the appropriate amount of times for the number thats input, i increased by 1 using i++ this is necessary as it allows the loop to progress through the sequence and eventually i will become greater than N due to this added number, stopping the loop as i is now greater than N Once the loop finished the program prints the 'result' array and displays the full sequence.
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Algorithms:

Username Validation: Regex
Start the program.
Ask the user to enter a username.
Store the input in a variable called ‘name’.
Use the Regex that allows:
lowercase letters a–z digits 0–9 underscores & Length between 4 and 16 characters
Compare the username against the Regex pattern.
If the username matches the pattern:
Output “Your username is valid.”
Else: Output “Your username is invalid, you must only use lowercase, numbers from 0-9 and the username must be 4-16 characters long.”
End the program.

Username Validation Foreach & Boolean
Start the program.
Ask the user to enter a username.
Store the input in 'name2’.
Check if the length is between 4 and 16 characters.
If the length is less than or greater than this range:
Output “The Username is not valid.”
Stop the program.
Loop through each character in the username:
If the character is a lowercase letter OR a digit OR an underscore, continue.
Otherwise, mark the username as invalid and stop checking.
If all characters pass the checks:
Output “Your username is valid.”
End the program.

Array Sorting Manually
Start the program.
Create an int array called ‘numbers'
Sort the array in ascending order using Array.Sort().
Reverse the array using Array.Reverse() so it’s descending.
Create an empty list called 'Sort’.
Loop through each number in the reversed array:
If the number is not already in ‘Sort’, add it.
Convert the list to array.
Output the final array.
End the program.

Array Sorting with LINQ
Start the program.
Create an int array called ‘numbers’
Use .Distinct() to remove duplicates from the array.
.OrderByDescending() to sort from largest to smallest.
Convert the result back to an array using .ToArray().
Output the final descending array.
End the program.
Array TargetSum / Foreach loop & LINQ
Start the program.
Create an int array called ‘numbers’
Create an int targetSum assign 20 as value.
Define running total = 0 and count = 0.
Sort the array in ascending order.
Loop through each number in the sorted array:
Add each number to total.
If total is less than or equal to targetSum:
Increase count.
Otherwise:
if next number exceeds 20
Stop the loop.
Output the count and the final total.
End the program.

Array TargetSum for Loop & no LINQ
Start the program.
Create an int array called ‘numbers’
Sort the array using Array.Sort().
Int total = 0 and count = 0.
Loop through the array using an index i:
If adding to total, numbers[i] keeps the total less than or equal to 20:
Add each number sequentially from the array to the total.
Aswell as increase count by 1 per number added to total.
If n which is equal to numbers[i] becomes greater than target
Break;
Output the count and total.
End the program.

KthLargest Element
Start the program.
Define the int arrays nums & nums 2 and the value of k & k2 for the index in the array we want to use.
Sort the arrays in descending order using LINQ.
Convert the sorted result into an array using .ToArray(); .
Calculate the index as k - 1 (because arrays start at 0).
Retrieve the value at the index 2 & 4.
Output the sorted array and the kth largest value.
End the program.


FizzBuzz for loop
Start the program.
Ask the user to “Enter a number”, this number gets stored in int ‘N’
If N < 1, output "N cannot be less than 1”
Create a string array ‘result’ that stores information from the for loop
If i is a multiple of 3 and 5 = store “FizzBuzz”.
Else if i is a multiple of 3 store “Fizz”.
Else if i is a multiple of 5 = store “Buzz”.
Else store the number as a string.
Output the result array. 
End the program.

FizzBuzz while loop
Start the program.
Ask the user to enter a number this number gets stored in int ‘N’.
If N < 1, output "N cannot be less than 1”
Create a string array ‘result’ that stores information from the while loop
int i = 1.
While i <= N:
start the loop apply the same FizzBuzz rules prior
Store the string in the array ‘result’.
Increase i by 1. to exit the loop
Output the full array.
End the program.

Testing 

Username Validation:
Lowercase only 
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Lowercase and numbers
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Lowercase numbers and underscore
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Invalid out of 4-16 char range
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Invalid as there’s an uppercase letter.
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Array Test: 
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Array Target Sum:
[image: ]
KthLargest 
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FizzBuzz Testing:
Multiple of 3
[image: ]Multiple of 5
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Multiple of 3 & 5
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imagef.png
Microsoft Visual Studio Debur X + v

Enter a number:
15
Output: [1, 2, Fizz, 4, Buzz, Fizz, 7, 8, Fizz, Buzz, 11, Fizz, 13, 14, FizzBuzz]
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v % Program v [5§ <top-level-statements-entry-point>
int[] numbers = {45, 22, 67, 45, 22, 67, 30, 11, 55, 19, 11, 2, 34, u5};

var sort = numbers.Distinct().OrderBybescending(n => n).ToArray(); // .Distinct removes duplicates, OrderByDescending = largest to smallest .ToArray converts into array
Console. WriteLine(*Output: [* + string.Join(*, ", sort) + *1"); // Returns the variable that is now orflered.
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Enter your user:
jack_05
The username is valid
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Enter your user:

id: Username out of character range.
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Enter your user:
Jack
The username is not valid
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Enter a number:
3
Output: [1, 2, Fizz]
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kth v % Program v [T <top-level-statements-entry-point>
@ 1 & // Two example arrays used.|
2 int[] nums = { 3, 2, 1, 5, 6, 4 };
3 int[] nums2 = { 3, 2, 3, 1, 2, 4, 5, 5, 6 };
4
5 // k-values indicating which largest element to return
[3 int k = 4; // uth largest in nums
7 int k2 = 2; // 2nd largest in nums2
8
9 // Sort both arrays in descending order using LINQ, send to array.
10 var sort = nums.OrderByDescending(x => x).ToArray();
11 var sort2 = nums2.0OrderByDescending(x => x).ToArray();
12
13 // Display the sorted arrays
14 Console.WriteLine("Sorted: [" + string.Join(", ", sort) + "1");
15 Console.WriteLine("Sorted: [" + string.Join(", ", sort2) + "I");
16
157} // Retrieves the 'k-th' largest element (index is k - 1 because arrays start from 0)
18 int kthLargest = sort[k - 1];
19 int kthLargest2 = sort2[k2 - 1];
20
21 // Outputs the results
22 Console.WriteLine("kth largest: " + kthLargest); // u4th largest
23 Console.WriteLine("kth largest: " + kthLargest2); // 2nd largest
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Enter your user:
jackes
The username is valid
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int[] numbers = { 4, 1, 8, 5, 6, 2 };
int targetSum = 26,

// sort the array so smallest numbers come first
Array.Sort(numbers);

int total = ; // starting figures
int count = ©;

for (int i 1 < numbers.Length; i++) // loops through the arry up until the length of the array (last element)
{

int n = nunbers[il; // current number from the array

if (total + n > targetsum) // if adding n (current number from array) makes total greater than target sum, the loop will stop.

break;

total += n; // otherwise add the number from the array to the running total.

count++; // increase the count depending on how many numbers are added
¥

Console.WriteLine("Haxinun numbers: " + count);
Console.WriteLine("Total sum: " + total):
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int[] numbers
int targetsum

f4,1,8356 2}
2

/1 keeps track of the running sum, starts at .
int total = 6;

int count 1/ tracks how many numbers are added

foreach (int n in numbers.OrderBy(n => n)) // sorts the numbers from lowest to highest

{
if (total + n > targetSum) // total = @ + n adds until number is the highest it can be pre target sum (20+)
break;
total += n;
count++; // increases the count by 1 every time a new number is added to the total
¥

Console.WriteLine("Haxinun numbers: " + count);
Console.WriteLine(*Total sun: " + total);
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Console.WriteLine("Enter your user:")

string name2 = Console.ReadLine(:

i (name2.Length < 4 || name2.Length > 16)
€

Console.WriteLine(*Invalid: Username out of character range."
return; // Ends

1

bool valid = true; // assumes the username is valid.

#foreach (char ¢ in name2)

{
if (c>= 'a’ & c <= '2') // Tf the variable c is lowercase, is greater than or equal to a and less than or equal to z it's between a-z so therefore
continue;
if (c == '_') // if there's an underscore in the variable continue
continue;
if (c >= '0' & c <= '9') // same logic for letters, allows digits.
continue;
valid = false; // marks username as invalid if it doesnt meet the rules within the loop.
break; // stops the loop when a criteria is incorrect.
¥
if (valid) // outputs result based on what it determines valid is (true / false)
{
Console.WriteLine("The username is valid");
¥
else // else the username will not be valid as it does not follow the outlined requirements for name2
{

Console.riteLine(*The username is not valid");

1

it is valid

| &
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using System.Text.RegularExpressions; // allows for regex to be used

Console.WriteLine("Enter your username:
string name = Console.ReadLine();
string reg = @"~[a-26-9_1{4,16}$"; // Regex is used to ensure that letters are from a-z, numbers allowed are 6-9 and username can only have a range of characters from 4 - 16

if (Regex.IsMatch(name, reg)) // Tf 'name’ when entered in Console.ReadLine matches the requirements of the 'reg' / regex the username will come out as valid

{

Console.WriteLine("Your username is valid!"),
1

else // if 'name’ doesn't meet the requirements it will tell the user the requirements for a username.

Console.Writeline("Your username is invalid, you must only use lowercase, numbers from 6-9 and the username must be 4-16 characters long");
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Console.WriteLine("Enter a number:")
int N = Convert.ToInt32(Console.ReadLine());

i (N < D)
{
Console.WriteLine("N cannot be less than
return; // if N is less than 1 the program exits

1

string[] result = new string[N]; // Array for storing result
int i=1;

while (i <= N)

{
F(is3=081i%5
result[i - 1] = "FizzBuzz"; // if value is multiple - 3 & 5 replace with FizzBuzz, taking 1 for index rules (starts at 6).
else if (i %3 == 0)
result[i - 1] = "Fizz"; // Multiple of 3 = Fizz
else if (i % 5 == 0)
result[i - 1] = "Buzz"; // Multiple of 5 = Buzz
else
result[i - 1] = i.Tostring(); // Includes other numbers in array outside of the multiples which return predefined strings.
i++; // increases the score so it does not loop forever, i must become greater than N to exit the loop
¥

Console.WriteLine(*Output: [ + string.Join(", *, result) + *1°);
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Maximum numbers: 5
Total sum: 18

C:\Users\ jack3\source\repos\ArraySuml\ArraySuml\bin\Debug\net10.0\ArraySuml.exe (process 5156) exited with code 8 (8x@).
To automatically close the console when debugging stops, enable Tools->Options->Debugging->Automatically close the conso

e when debugging stops.
Press any key to close this window . . .
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Enter a number:
5
Output: [1, 2, Fizz, 4, Buzz]




image7.png
@ Microsoft Visual Studio Debuy X

Output: [67, 55, 45, 34, 30, 22, 19, 11, 2]

C:\Users\ jack3\source\repos\arrayl\arrayl\bin\Debug\net10.0\arrayl.exe (process 18888) exited with code © (8x0).

To automatically close the console when debugging stops, enable Tools->Options->Debugging->Automatically close the conso
e when debugging stops.

Press any key to close this window . . .|
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int[] numbers = { 45, 22, 67,

Array.Sort(numbers); // Sorts

v % Program v (@ <top-level-statements-entry-point>
us, 22, 67, 30, 11, 55, 19, 11, 2, 34, 45 }; // original unsorted array

the array into smallest to largest value

Array.Reverse(nunbers); // Takes the sorted array and flips it so that the largest value displays first and makes its way to the smallest value

List<int> Sort = new List<int>(); // List stores unique values only.

foreach (int n in numbers) //
{
if (1Sort.Contains(n)) //
{
Sort.Add(n);
1

¥
Console. WriteLine("Output: [*

oops through each number in the array

adds the number only if it is not in the list, removing duplicates. contains() prevents duplicates

+ string.Join(*, *, Sort) + "1"); // string.Join takes every value that's in the 'Sort' list and joins them together with *,*
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[ v %% Program v 6’2 <top-level-statements-entry-point>
. Console.WriteLine("Enter a number:");

—
o
[

2 int N = Convert.ToInt32 (Console.ReadLine());

3

u if (N<1) {

5 Console.WriteLine("N cannot be less than 1");

6 return; // if N is less than 1 the program exits

7 }

8

9 string[] result = new string[N]; // array for storing result

10

11 for (int i = 1; i <= N; i =1 + 1)

12 {

13 if (A1%3==20&8%1i%5==0)

14 {

15 result[i - 1] = "FizzBuzz"; // if value is multiple - 3 & 5 replace with FizzBuzz, taking 1 for index rules (starts at 0).
16 }

17 else if (i % 3 == 0)

18 {

19 result[i - 1] = "Fizz"; // Multiple of 3 = Fizz

20 }

21 @ else if (i % 5 == 0) {

22 result[i - 1] = "Buzz"; // Multiple of 5 = Buzz

23 }

24 else

25 {

26 result[i - 1] = i.TeString(); // Includes other numbers in array outside of the multiples which return predefined strings.
27 }

28 }

29 Console.WriteLine("Output: [" + string.Join(", ", result) + "1");




