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[bookmark: _Toc161490300]Task 1
[bookmark: _Toc161490301]Flow diagram
[image: ]
[bookmark: _Toc161490302]Initial setup
1. The variable ‘index’ is created and is used to define the size of the data frame.
2. The vector ‘pellArr’ is created and contains the starting numbers for the Pell sequence.
3. The vector ‘fibArr’ is created and contains the starting numbers for the Fibonacci numbers.
4. The vector 'indexArr’ is created and contains the numbers from 1 to the value of ‘index’.
[bookmark: _Toc161490303]Generate numbers
1. A loop is created and iterates from 1 to ‘index’ amounts of times, with ‘i’ being the current iteration (steps 2-5). This is to calculate the Pell and Fibonacci numbers.
2. It creates the next Pell number with the formula
and stores the result in ‘pellNum’.
3. ‘pellNum’ is then added to the end of the vector ‘pellArr’.
4. It creates the next Fibonacci number with the formula
and stores the result in ‘fibNum’.
5. ‘fibNum’ is then added to the end of the vector ‘fibArr’.
[bookmark: _Toc161490304]Creating the data frame
1. After the loop has been completed it creates a dataframe called ‘pellData’ with the following vectors.
2. ‘indexArr’ is added and is unchanged. Column name is called ‘Index’.
3. ‘pellArr’ is added and is sliced to the value of ‘index’ to ensure the vectors are all the same size. Column name is called ‘Pell’.
4. ‘fibArr’ is added and is sliced to the value of ‘index’ to ensure the vectors are all the same size. Column name is called ‘Fibonacci.
[bookmark: _Toc161490305]Testing
[image: ]
For testing if the values of Pell and Fibonacci were correct, I generated the first 10 values then checked the results against what was said on Wikipedia. If the values were wrong, I would have adjusted what value of ‘I’ would have been used.
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[bookmark: _Toc161490306]Task 2
[bookmark: _Toc161490307]Flow diagram
[image: ]
[bookmark: _Toc161490308]Initial setup
1. The vector ‘approxArr’ is created and is set as NULL as there are no starting values.
[bookmark: _Toc161490309]Generate numbers
1. A loop is created and iterates from 2 to ‘index’ +1 amounts of times, with ‘i’ being the current iteration (steps 2-3). This is to calculate the estimated value of square root of 2 using Pell numbers. If it starts at 1 the formula will return ‘NA’.
2. It creates an estimate of root 2 with the formula 
and stores the result in ‘approxNum’.
3. ‘approxNum’ is then added to the end of the vector ‘pellArr’.
[bookmark: _Toc161490310]Adding to the data frame
1. After the loop has been completed it adds ‘approxArr’ to the existing data frame ‘pellData’ as ‘Approximation’.
[bookmark: _Toc161490311]Testing
[image: ]
For testing if the approximation was correct, I would calculate what the actual number should be then compared it to what the code is giving me. Then checked if it is the formula or the value of ‘I’ that needs to be changed
[image: ]

[bookmark: _Toc161490312]Task 3
[bookmark: _Toc161490313]Flow diagram
[image: ]
[bookmark: _Toc161490314]Initial setup
1. The vector ‘diffArr’ is created and is set as NULL as there are no starting values.
[bookmark: _Toc161490315]Generate numbers
1. A loop is created and iterates through the column ‘Approximation’ with in the dataframe, with ‘i’ being the current iteration (steps 2-4). This is to calculate the difference between the approximate value of root 2 and the actual value of square root of 2.
2. It calculates the difference and stores the result in ‘approxNum’.
3. It will then round ‘approxNum’ to 5 decimal places then restore it in ‘approxNum’.
4. ‘approxNum’ is then added to the end of the vector ‘diffArr’.
[bookmark: _Toc161490316]Adding to the data frame
1. After the loop has been completed it adds ‘diffArr’ to the existing data frame ‘pellData’ as ‘Difference’ and slices the vector to ‘index’.
[bookmark: _Toc161490317]Simplified method
The above steps can be merge and simplified into a single line.


[bookmark: _Toc161490318]Testing
[image: ]
To check if the values were wrong, I would calculate what the actual answer was meant to be then change the part that was causing the issue, if that still didn’t fix the issue I would break it down, so it is easier to see what each line is doing, fix the problem then build it back up.
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[bookmark: _Toc161490319]Task 4
[bookmark: _Toc161490320]Flow diagram
[image: ]
[bookmark: _Toc161490321]Initial setup
1. The vector ‘accuracyArr’ is created and is set as NULL as there are no starting values.
2. The vector 'sqrt2’ is created and is set to the answer of square root of 2.
3. The vector 'sqrt_char’ is created and is set to ‘sqrt2’ without the first 2 characters (so all is left are the decimals places) and is stored as a character.
[bookmark: _Toc161490322]Generate numbers
1. A loop is created and iterates through all values in ‘approxArr’, with ‘i’ being the current iteration (steps 2-6). This will check how many decimal points the approximation is accurate to.
2. The vector 'appr_char’ is created and is set to ‘i’ without the first 2 characters (so all is left are the decimals places) and is stored as a character.
3. Another loop is created and iterates from 1 to 1000 and stores it in ‘y’ (steps 4-6). This loop will compare 2 values then break out the first occurrence the values aren’t the same.
4. [bookmark: _Hlk161247040]The vector 'sqrt2_char’ is created and is set to the first ‘y’ number of characters of ‘sqrt_char’.
5. The vector 'appr2_char’ is created and is set to the first ‘y’ number of characters of ‘appr_char’.
6. If ‘sqrt2_char’ and ‘appr2_char’ are not the same, it will add ‘y-1’ to the end of ‘accuracyArr’ then break out of the loop.
[bookmark: _Toc161490323]Adding to the data frame
1. After the loop has been completed it will add ‘accuracyArr’ to the existing data frame ‘pellData’ as ‘Accuracy’ and slices the vector to ‘index’.
[bookmark: _Toc161490324]Testing
[image: ]
To check if it was giving me the correct answer, I would print out what the 2 values being compared are then count how many similar decimals places there are then compare that to what it gave me. When it gave the wrong answer, I would place a few print statements in and check if the values displayed are what they should be.
[image: ]

[bookmark: _Toc161490325]Reflection
Overall, I didn’t find any of the questions to challenging besides question 4 which I struggled mainly on what it was asking for, but after I understood what it was asking for, I then wasn’t sure how I was going to answer it. So, I asked ChatGPT for some code on how to answer the question. I didn’t really know what the code was doing, but I could see that the result it was providing was wrong compared to what it should be. I went through 2 iterations of code to get the right answer, the first iteration didn’t work at all, but the second iteration did and is the one that I used. Looking back at the solution ChatGPT gave I ended up with a similar method.
image5.png
# Calculates the Next pell mumber using 2<P(n~1) + PU1-2)
pellnum <- (2*pellarr[i1) + pellarr[i-1]

# adds pellNum to the vector

pellarr <- c(pellarr, pellnu

# calculates the next Fibonacci number using f(n-1) + f(n-2)
FibNum <- fibarr[i] + fibarr[i-1]
# adds fibnum to the vector
Fibarr <- c(Fibarr, FibNum)

-1

# add vectors to a datarrame and set vectors to a fixed length
pellpata <- data.frame (
Index = indexarr,
Fibonacci = Fibarr[1:index], # using [1:index] to fixed the Tength
pell = pellarr[1:index] # before it goes into the dataframe
)

S TISK 1 Q2 ARSI ISP ISR SAII SIS AIIAIIAAIS
# create starting vector
approxarr < NULL

# append new values to vector
for (i in seq(2,index+1)) {
# calculates the approximation of root 2 using the formula (p(n-1) + p(m)/p(m)
approxnum <- (pellArr[i] + pellarr[i-11)/pellArr[i]
# adds approxwum to the vector
approxarr <- c(approxarr, approxum)
¥

# add vectors to the dataFrame
pellpata <- chind(pellData, Approximation — approxarr)

S TISK 1 Q3 ARSI ISP SIS SIS AIIAIIAAAS
# create starting vector
diffarr < NULL

# append new values to vector
for (i in pellpata[["Approximation”]]) {
diffaum <- sqre()-1

#giffaum <~ roundidiffvum, digits = 5)
diffarr <- c(diffarr, diffnum)

¥

# add vectors to the dataFrame and set vectors to a fixed length
pellpata <- chind(pellpata, pifference = diffarr[1:index]) # using [1:7ndex] o fixed the
# Tength before it goes into the dataframe

# calculate the difference then rounds it to 5gp then adds it to the dataFrame
# pellpara < chind(pellpata, Difference = round(sqrr(2)-pellpazasapproximation, 5))

10 obs.

of 6 variables
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# Calculates the Next pell mumber using 2<P(n~1) + PU1-2) /work/2/statistical programming/r projects/assessment/pell.R"™)
pellnum <- (2*pellarr[i1) + pellarr[i-1] Fibonacci Pell Approximation

o B pellNum to the vector 0 1.000000

15 pellarr <- c(pellarr, pellnu 1 1.500000

16 2 1.400000

17 # calculates the next Fibonacci number using f(n-1) + f(n-2) 5 1.416667

18 FibNum <- fibarr[i] + fibarr[i-1] 12 1.413793

19 # adds fibnum to the vector 29 1.414286

20 fibarr <- c(fibarr, fibNum) 70 1.414201

2.} 13 169 1.414216

&z 21 408 1.414213
23 # add vecrors to a datarrame and set vectors to a fixed length 1.414214

24 pellpata <- data. frame
25 1ndex - indexarr,
26 Fibonacci - FibArr[1i:index], # using [1:index] to fixed the length
27 pell - pellarr[1:index] # before it goes into the dataframe
28 )
29
30
31
32. se# Task 1 Q2 ERRERRRRRRRRRESISSSSERRARAAAAAAA AN
33 # create starting vector
34 approxarr <- NULL
35
36 # append new values to vector
37 for (i in seq(2,index+1))
38 # calculates the approximation of roor 2 using the formula (p(n-1) + p(m))/p(n)
39 approxum <~ (pellarr[i] + pellarr[i-11)/pellarr [i]
40 # adds approxwum to the vector
41 approxaArr <- c(approxArr, approxnum)
2.1
H
44 # add vectors to the datarrame
R e et Tociom = oo ==
16
« [ e —
b -_—_—_
ARSI SIS SRS I S SSEIIE IS S ISR IIAIISS
B g vt 1 ¢ o s v — o
B e W pellpata data. frame G os B e & 6 S L]
52
53 # append new values to vector
54+ for (i in pellbatal["Approximation”]])
55 diffaum < sqre(D)-i
56
57 #diffaum <- round(@iffum, digits = 5)
58 diffarr < c(diffArr, diffnum)
so.
0
61 # add vectors to the dataFrame and set vectors to a fixed length
62 pellpata <- chind(pellpata, Difference - diffArr[1zindex]) # using [1-index] o Fixed the
63 Tengch before it goes into the dataframe
6t
65
66 # calculate the difference then rounds it to 5dp then adds it to the datarrame
# pelloata <- chind(pellvata, Difference - round(sqrt(2)-pellpatasapproxination, 5))
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/work/2/statistical programming/r projects/assessment/pell.R"™)
Fibonacci Pell Approximation
o 1.000000
1 1.500000
2 1.400000
H 1.416667
12 1.413793
29 1.414286
70 1.414201
13 169 1.414216
21 408 1.414213
1.414214

# create starting vector
approxarr < NULL

# append new values to vector
for (i in seq(2,index+1)) {
# calculates the approximation of root 2 using the formula (p(n-1) + p(m)/p(m)
approxnum <- (pellArr[i] + pellarr[i-11)/pellArr[i]
# adds approxwum to the vector
approxarr <- c(approxarr, approxum)
¥
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# add vectors to the dataFrame
pellpata <- chind(pellData, Approximation — approxarr)

print (pellpata)

S TISK 1 Q3 ARSI ISP SIS SIS AIIAIIAAAS
# create starting vector
diffarr < NULL

# append new values to vector
for (i in pellpata[["Approximation”]]) {
diffaum <- sqre()-1

#diffaum <- round(diffaum, digits = 5)
diffarr < c(diffarr, diffnum)
¥

# add vectors to the dataFrame and set vectors to a fixed length
# using [1:7ndex] to fixed the length before it goes into the dataframe
pellpata <- chind(pellpata, pifference = diffarr[1:index])

# calculate the difference then rounds it to 5dp then adds it to the datarame 10 obs. of 6 variables

pelipata <- chind(pellpata, pifference = round(sqrt(2)-pellpatasapproximation, 5))

R A
# creates and formar starting vectors
accuracyarr <- nuLL|
sqre2 < sqre2)
# create new variable only containing the decimal places
sqrt_char <- substr(sqrt2,3,nchar (sqrt2))
77
78 # loops through each approximate value
79 for (i in pellpata[["Approximation”]]) {
80
# create new variable only containing the decimal places
appr_char <- substr(i,3,nchar (1))
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Pell = pellArr[1:1ndex) # Derore 1t goes 1nto tne datarrame /work/2/statistical programming/r projects/assessment/pell.R"™)
Fibonacci Pell Approximation  Difference
o 1.000000 4.142136e-01
1 1.500000 -8. 578644e-02
2 1.400000 1.421356e-02
- BHE TASK 1 Q2 HEEIRHREAERRAISI IR SRR EIIE RIS ERIIIIIREEERIIIERRSERIIIRESIERIIIIE 5 1.416667 -2.453104e-03
# create starting vector 12 1.413793 4.204589e-04
approxarr <- NULL 29 1.414286 -7.215191e-05
70 1.414201 1.237894e-05
# append new values to vector 13 169 1.414216 -2.123901e-06
for (i in seq(2,index+1)) { 21 408 1.414213 3.644036e-07
# calculates the approximation of root 2 using the formula (p(n-1) + p(m)/p(m) 34 o5 1.414214 -6.252177e-08
approxnum <- (pellArr[i] + pellarr[i-11)/pellArr[i] /work/2/statistical programming/r projects/assessment/pell.R")
# adds approxwum to the vector Fibonacci Pell Approximation pifference
approxArr <- C(approxArr, approxnum) o 1.000000  0.41421
¥ 1 1.500000  -0.08579
2 1.400000  0.01421
H 1.416667 -0.00245
12 1.413793  0.00042
29 1.414286  -0.00007
70 1.414201  0.00001
13 169 1.414216  0.00000
21 408 1.414213  0.00000
1.414214  0.00000

# add vectors to the dataFrame
pellpata <- chind(pellData, Approximation — approxarr)

S TISK 1 Q3 ARSI ISP SIS SIS AIIAIIAAAS
# create starting vector
diffarr < NULL
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# append new values to vector
for (i in pellpata[["Approximation”]]) {
diffaum <- sqre()-1

diffnum <- round(diffnum, digits = 5)
diffarr <- c(diffarr, diffnum)
¥

e T s 2 ) T =] Calhiea]

# using [1:7ndex] to fixed the length before it goes into the dataframe
pellpata <- chind(pellpata, pifference = diffarr[1:index])

B index numeric 56 B
#pellpata <- cbind(pellpata, Difference = round(sqrt(2)-pellpatasapproximation, 5)) W pellpata data. frame 6 08 10 obs. of 6 variables -

# calculate the difference then rounds it to 5dp then adds it to the datarrame

print (pellpata)

R A
# creates and format starting vectors

accuracyaArr <- NULL

sqre2 < sqre2)

# create new variable only containing the decimal places

sqrt_char <- substr(sqrt2,3,nchar (sqrt2))

# Toops through each approximate value
- for (i in pellpata[[“approximation“11) {

# create new variable only containing the decimal places
appr_char <- substr(i,3,nchar (1))
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/work/2/statistical programming/r projects/assessment/pell.R"™)
Fibonacci Pell Approximation pifference Accuracy

o 1.000000  0.41421

1 1.500000  -0.08579

2 1.400000  0.01421

H 1.416667 -0.00245

12 1.413793  0.00042

29 1.414286  -0.00007

70 1.414201  0.00001

13 169 1.414216  0.00000

21 408 1.414213  0.00000

1.414214  0.00000

# add vectors to the dataFrame and set vectors to a fixed length
# using [1:7ndex] to fixed the length before it goes into the dataframe
pellpata <- chind(pellpata, pifference = diffarr[1:index])

# calculate the difference then rounds it to 5dp then adds it to the dataFrame
#pelipata <- chind(pellpata, pifference = round(sqre(2)-pellpatasapproximation, 5))
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# creates and format starting vectors

accuracyarr <- NULL

sqre2 < sqre2)

# create new variable only containing the decimal places

sqrt_char <- substr(sqrt2,3,nchar (sqrt2))

# Toops through each approximate value
for (i in pellpata[["Approximation”]]) {

# create new variable only containing the decimal places
appr_char <- substr(i,3,nchar (1))

# count through values representing how many decimal points are accurate
for (y in seq(1000)) {

# splice character to leve] of decimal points
sqrt2_char <- substr(sqrt_char, 1, y)
appr2_char <- substr(appr_char, 1, y)

# first failed statement, get (y-1) as decimal point accuracy and appended to vector
if (sqrt2_char1=appr2_char) {

accuracyarr <- c(accuracyarr, y-1) # adds (y-1) to the vector

break
¥

3 5 10 obs. of 6 variables

# add vector to dataframe and sets it to a fixed length
pellpata <- chind(pellpata, Accuracy = accuracyarr[1:index])

print (pellpata)

remove(pellnum, pellarr, fibNum, fibArr, approxnum, approxarr, difftum, diffarr, indexarr)
remove(accuracyarr, appr_char, appr2_char, sqrt_char, sqrt2_char, sqrt2, i, y)
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1 # the size that each vector is going to be
index <- 20
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# create starting vectors
pellarr <- c(0,1)

Fibarr <- €(0,1)

indexarr <- 1:index

# append new values to vector
for (i in indexarr) {
# calculates the next pell number using 2+P(n-1) + p(n-2)
pellnum <- (2*pellarr[i1) + pellarr[i-1]
# adds pellNum to the vector
pellarr <- c(pellarr, pellnu

# calculates the next Fibonacci number using f(n-1) + f(n-2)
FibNum <- fibarr[i] + fibarr[i-1]
# adds fibnum to the vector
Fibarr <- c(Fibarr, FibNum)

¥

# add vectors to a datarrame and set vectors to a fixed length
pellpata <- data.frame (
Index = indexarr,
Fibonacci = Fibarr[1:index], # using [1:index] to fixed the Tength
pell = pellarr[1:index] # before it goes into the dataframe

S TISK 1 Q2 ARSI ISP ISR SAII SIS AIIAIIAAIS
# create starting vector
approxarr < NULL

# append new values to vector
for (i in seq(2,index+1)) {
# calculates the approximation of root 2 using the formula (p(n-1) + p(m)/p(m)
approxnum <- (pellArr[i] + pellarr[i-11)/pellArr[i]
# adds approxwum to the vector
approxarr <- c(approxarr, approxum)
¥

# add vectors to the dataFrame
pellpata <- chind(pellData, Approximation — approxarr)

S TISK 1 Q3 ARSI ISP SIS SIS AIIAIIAAAS
# create starting vector
diffarr < NULL

# append new values to vector
55. for (i in pellbatal["Approximation”]1) {
56 diffnum <- sqre()-i
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1 # the size that each vector is going to be /work/2/statistical programming/r projects/assessment/pell.R"™)
index <- 10 Fibonacci pell
o
1
2
H
12
29
70
13 169
21 408

 BEE TaSk 1 QL MAHEHEARARIRRE ARSI A SIS AR IIRI I
# create starting vectors
pellarr <- c(0,1)
Fibarr <- €(0,1)
indexarr <- 1:index

# append new values to vector
for (i in indexarr) {
# calculates the next pell number using 2+P(n-1) + p(n-2)
pellnum <- (2*pellarr[i1) + pellarr[i-1]
# adds pellNum to the vector
pellarr <- c(pellarr, pellnu
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# calculates the next Fibonacci number using f(n-1) + f(n-2)
FibNum <- fibarr[i] + fibarr[i-1]
# adds fibnum to the vector
Fibarr <- c(Fibarr, FibNum)

¥

# add vectors to a datarrame and set vectors to a fixed length
pellpata <- data.frame (

Index = indexarr,

Fibonacci = Fibarr[1:index], # using [1:index] to fixed the Tength

Pell = pellarr[1:index] # before it goes into the dataframe

)
print (pellpata)

S TISK 1 Q2 ARSI ISP ISR SAII SIS AIIAIIAAIS
# create starting vector
approxarr < NULL

# append new values to vector
for (i in seq(2,index+1)) {
# calculates the approximation of root 2 using the formula (p(n-1) + p(m)/p(m)
approxnum <- (pellArr[i] + pellarr[i-11)/pellArr[i]
# adds approxwum to the vector
approxarr <- c(approxarr, approxum)

10 obs. of 6 variables

¥

# add vectors to the dataFrame
pellpata <- chind(pellData, Approximation — approxarr)

S TISK 1 Q3 ARSI ISP SIS SIS AIIAIIAAAS
# create starting vector
diffarr < NULL

# append new values to vector
55. for (i in pellbatal["Approximation”]1) {
56 diffnum <- sqre()-i
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