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[bookmark: _Toc1692364221]Task 1: Code explanation
[bookmark: _Toc1508551098]Creating the equations
As seen in the comments, the code is tested using the defining variables of ‘a’ and ‘x’ as 0 and ‘b’ and ‘y’ as 1. This is the start of the Fibonacci and Pell sequence. This explanation would be referencing the Fibonacci equation. 
‘fn’ would be the start of the equation where a + b is added and saved onto the vector. ‘fs’ overwrites the a and b to have new values where ‘fs’ is the new ‘a’ ‘b’ values and ‘fn’ would be added values. 
The Pell sequence is similar but uses the equation 2*y+x where ‘y’ is b and ‘x’ is a. It goes through a similar process as the Fibonacci sequence. 
This is done in a loop of 200 times as specified in the code. 
Creating the specified code allows easier implementation into the data frame.
For testing purposes, the code shown at the top was used to validate the sequence and show the correct output of the two sequences.
[image: ]
Figure I: Flowchart of the two sequences 
[bookmark: _Toc13350714]Calculating the nth approximate
A simple calculation is given onto the question page, detailing the equation of the nths approximate: (pn-1+pn)/pn. This allows an easy calculation of the nth approximate. The loop is executed 200 times.
The vectors used in this loop are ‘ps’ as the Pell sequence can be used to represent the integers, which all the data is stored into the vector ‘napx’. This allows a seamless exchange into the data frame. 
The ‘for’ loop starts 2 integers ahead as representing the nulls as 0 makes transition into the data frame simpler. 
The comment in the line 77 shows the attempt of add the column into the data frame. This was proved to be difficult as it did not save into the data frame. 
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Figure II: Flowchart of the nth approximate
[bookmark: _Toc1935933834]Calculating the differences between the approximate and the square root
Another simple calculation where the difference between the nths approximate and the square root is calculated and stored into the vector ‘dif’.
Introduced into the equation, function called sqrt(2) which is used in the vector sq2. 
The equation as follows: napx-sq2 which is then stored in the ‘dif’ vector
As well as being stored, ‘round’ allows the output to be rounded to a whole number. As seen in the code, this is rounded to 5 places.
Abs create the output to be positive numbers. 
The ‘for’ loop starts 1 integer ahead as representing the nulls as 0 makes transition into the data frame simpler.
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Figure III: Flowchart of the differences 
[bookmark: _Toc293024471]Calculating the accuracy of the decimal places
The first thing that is presented is that the vectors defined. ‘apxv’ stores the napx data and the ‘tval’ stores the square root function and ‘e’ has the integer of 0 and ‘f’ has the integer of 1. This is contained in a ‘for’ loop until the 200th term. 
In the ‘for’ loop, contains another for loop which calculates the accuracy and comparison of the approximate and the square root. The calculation to do this is apdx calculates the ‘apxv’ multiplied by ‘f’ which then calculates the largest rounded number which then gives the remainder from 10 when divided. The same equation is used when calculated for ‘tdig’, substituting ‘apxv’ for ‘tval’. These are then stored in the vectors.
An if else statement is then created where the condition, if there is no null in both ‘tdig’ and ‘apxv’ and they are both equal, ‘e’ will increase until it does not and the statement breaks. ‘f’ gets converted back to reset the counter for the next value. ‘e’ is then stored into the vector ‘accurate’
[image: ]
Figure IV: Flowchart of the accuracy of the decimal places 
[bookmark: _Toc485873408]Data frame output
The data frame is created with all the vectors which is labelled appropriately. 
Labels are as followed for the columns: terms for the integers 1 to 200, fibnumber for the Fibonacci sequence, pellnumber for the pell sequence, nthsapproximate for the for the calculation for the Pells approximate, difference for the difference between Pells approximate and the square root and accuracy for the accuracy between the Pells approximate and the square root
[bookmark: _Toc477462854]Task 2: Reflective analysis
[bookmark: _Toc1611053004]Challenges faced
Creating the code for question 4 was a challenge as I had to use GitHub and AI such as ChatGPT to help with the research of the accuracy, without using any functions. Using ‘is.na’ and ‘numeric’ as shown in the code was suggested by the sources as errors would occur. 
I’ve tried to clean up the output of the Fibonacci and Pell numbers at the top by rounding it but as the output increases exponentially, it would be hard to show. Using readability functions would be able to improve the output. 
On the first testing section, column binding was proved to not to add onto the data frame. This led to difficulties and decisions such as adding all the variables into the data frame and defining them, as seen on the comments. The formulas were easy to test as outputs but inserting all the questions statements into the data frame proved to be difficult.
[bookmark: _Toc1156629340]Future improvements to the project
Implementation of the data could be improved such as defining the variables properly and enhancing the readability of the output of the Fibonacci and Pell numbers, even with functions.
Improving the data by collating the formulas of the Fibonacci and Pell numbers would reduce how much code space is being used. 
Utilising the comments more by making it clear what section is being formulated would also improve the readability of the code as well as making it easier to define variables and improve the code.
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