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summary(cars)
##      speed           dist       
##  Min.   : 4.0   Min.   :  2.00  
##  1st Qu.:12.0   1st Qu.: 26.00  
##  Median :15.0   Median : 36.00  
##  Mean   :15.4   Mean   : 42.98  
##  3rd Qu.:19.0   3rd Qu.: 56.00  
##  Max.   :25.0   Max.   :120.00
Including Plots
You can also embed plots, for example:
[image: 24-09-2025CLASSACTIVITY_files/figure-docx/pressure-1.png]
Note that the echo = FALSE parameter was added to the code chunk to prevent printing of the R code that generated the plot.
# 12-1 Simple functions

### Function Definition ###

# Triple - pass by value

triple <- function(x) # Take in a single object x
{
  x<-x*3 # Multiply x by 3
  x # Evaluate the new value of x ready to return
}

### Main Script ###

a<-5
triple(a) # Displays return value of triple(a)
## [1] 15
a # Leaves original value of a unchanged
## [1] 5
b<-c(2.1,5.3,7.9)
triple(b) # Handles floats just as easily as integers
## [1]  6.3 15.9 23.7
b
## [1] 2.1 5.3 7.9
c<-c(TRUE,FALSE,TRUE)
triple(c) # Handles Booleans because they are stored as 0,1
## [1] 3 0 3
c
## [1]  TRUE FALSE  TRUE
# 12-2 Exercise 1

### Function Definitions ###

# Function mean_mean(x)

mean_mean <- function(x)
{
  out <- mean(x) # Calculate using mean()
  out # Return out
}

# Function mean_loop(x)

mean_loop <- function(x)
{
  running_total<-0 # Initialise for calculating sum
  element_total<-0 # Initialise for counting number of elements
  
  for (i in x) # for each element in the vector passed in
  {
    running_total<-running_total+i # Add the element to the running total
    element_total<-element_total+1 # Increment the number of elements
  }
  out<-running_total/element_total # Calculate the mean
  out # Return out
}

# Function mean_function(x)

mean_function <- function(x)
{
  out<-sum(x)/length(x) # Calculate mean using vector functions
  out # Return out
}

### Main script ###

# Create test vectors

int_test<-1:5
float_test<-c(1.2,2.5,3.5,4.5,5.5)

# Test mean_mean

mean_mean(int_test)
## [1] 3
mean_mean(float_test)
## [1] 3.44
# Test mean_loop

mean_loop(int_test)
## [1] 3
mean_loop(float_test)
## [1] 3.44
# Test mean_function

mean_function(int_test)
## [1] 3
mean_function(float_test)
## [1] 3.44
# 12-3 Mutiple Parameters

### Function Definition ###

# Function raise(x,y)
# Raise x to the power y

raise <- function(x,y) x^y # No brackets needed if a single action

# Function echo_string(n,string)
# Generate a vector containing every element of string n times

echostring <- function(n, string)
{
  return_vector<-NA
  for (i in 1:length(string)) # For each word...
  {
    for (j in 1:n) return_vector<-c(return_vector, 
                                    string[i]) # ... add it n times
  }
  return(return_vector[-1]) # Drop the initial NA used to define the vector
}

### Main Script ###

# Testing raise(x,y)

raise(2,3) # Test with values
## [1] 8
a<-c(2,3)
raise(a[1],a[2]) # Test with vector elements
## [1] 8
b<-c(3,4)
raise(a,b) # Test with vectors
## [1]  8 81
# Testing echostring(n,string)

outstring<-echostring(3,"Echo...") # Test with values
outstring
## [1] "Echo..." "Echo..." "Echo..."
c<-c("A string","Another string")
outstring<-echostring(3,c)
outstring
## [1] "A string"       "A string"       "A string"       "Another string"
## [5] "Another string" "Another string"
# 12-3 Exercise 2

### Function Definitions ###

# Function build_range(x,y,size)
# x=first value, y=highest last value, size=increment value
# Returns a vector starting at x with increment size, 
# with the final value no higher than y

build_range <- function(x,y,size)
{
  outvector<-seq(x,y,by=size)
  return(outvector)
}

# Function print_squares(v, limit)
# v=vector of numerical values, limit=maximum value to be printed
# Prints the squares of the vector elements
# No return object

print_squares <- function(v, limit)
{
  for (i in v) if (i^2 <= limit) print(i^2)
}

# Function print_limit(x,y,size,limit)
# x=first value, y=highest last value, 
# size=increment value, limit=max value
# Prints out the squares of every size-th number between x and y
# providing that square is less than limit

print_limit <- function(x,y,size,limit)
{
  numberlist<-build_range(x,y,size) # use build_range to generate
                                    # the input vector for print_squares
  print_squares(numberlist,limit) # call print_squares
}

# The following version is more elegant :)

#print_limit <- function(x,y,size,limit)
#{
#  print_squares(build_range(x,y,size),limit) # function calls function
#}

### Main Script ###

# Test build_range
build_range(4,13,4)
## [1]  4  8 12
# Test print_squares
print_squares(3:9,40)
## [1] 9
## [1] 16
## [1] 25
## [1] 36
# Test print_limit
print_limit(2,9,3,30)
## [1] 4
## [1] 25
# What happens if we use floats instead of integers?
print_limit(2.1,15.6,2.5,35.2)
## [1] 4.41
## [1] 21.16
#Activity 1: Write a script to classify numbers as positive, negative, or zero #Conditional Statements in R
x <- 5
if (x > 0) {
  print("positive")
} else {
  print("non-positive")
}
## [1] "positive"
#Activity 2: Use a loop to sum numbers from 1 to 100
# Initialize sum
total <- 0

# Loop from 1 to 100
for (i in 1:100) {
  total <- total + i
}

# Print result
print(total)
## [1] 5050
#For Loop
for (i in 1:5) {
  print(i^2)
}
## [1] 1
## [1] 4
## [1] 9
## [1] 16
## [1] 25
#While Loop
x <- 1
while (x <= 5) {
  print(x)
  x <- x + 1
}
## [1] 1
## [1] 2
## [1] 3
## [1] 4
## [1] 5
#Activity 3: Generate and print random numbers until one is greater than 0.9
# Keep generating random numbers until one is > 0.9
repeat {
  num <- runif(1)   # generate random number between 0 and 1
  print(num)
  
  if (num > 0.9) {
    cat("Stopped! Found a number greater than 0.9:", num, "\n")
    break
  }
}
## [1] 0.1752848
## [1] 0.4552218
## [1] 0.2332576
## [1] 0.5795564
## [1] 0.6355058
## [1] 0.5787743
## [1] 0.4469927
## [1] 0.221548
## [1] 0.7294786
## [1] 0.966128
## Stopped! Found a number greater than 0.9: 0.966128
#Repeat Loops and Break
x <- 1
repeat {
  print(x)
  x <- x + 1
  if (x > 5) break
}
## [1] 1
## [1] 2
## [1] 3
## [1] 4
## [1] 5
#Activity 4: Rewrite a loop using vectorisation.
#Loop vise
# Loop approach
x <- 1:10
squares <- numeric(length(x))

for (i in 1:length(x)) {
  squares[i] <- x[i]^2
}

print(squares)
##  [1]   1   4   9  16  25  36  49  64  81 100
#Vectorised
# Vectorised approach
x <- 1:10
squares <- x^2

print(squares)
##  [1]   1   4   9  16  25  36  49  64  81 100
Both loop vised & vectorised give same result but vectorised version is shorter, faster, cleare as well as easy to read.
#Inbuilt (base R) functions
#mean():Calculates the average
mean(c(10, 20, 30))
## [1] 20
#sum():Adds values
sum(1:5)
## [1] 15
#length():Returns the numbers of elements
length(c("A", "B", "C"))
## [1] 3
#max(): Finds maximum
max(c(3, 5, 1))
## [1] 5
#min(): Finds minimum
min(c(3, 5, 1))
## [1] 1
#round():Rounds a number
round(3.14159, 2)
## [1] 3.14
#seq(): Generates a sequence
seq(from = 1, to = 10, by = 2)
## [1] 1 3 5 7 9
#rep(): Repeats values
rep(1:3, times = 3)
## [1] 1 2 3 1 2 3 1 2 3
#paste(): Concatenates strings
paste("Hello", "World")
## [1] "Hello World"
#sort(): Sorts values
sort(c(3, 1, 2))
## [1] 1 2 3
#unique(): Removes duplicates
unique(c(1, 2, 2, 3))
## [1] 1 2 3
#this functions computes the square of numbers
square<-function(x){
  x^2
}

square(2)
## [1] 4
square(-2)
## [1] 4
#Functions can be defined to have more than one arguments as input.
squares.sum<-function(x,y){
  (x^2)+(y^2)
}

squares.sum(2,3)
## [1] 13
#Functions in Functions #A function to rescale a vector of numbers. Some in-built functions have been used.
rescale <- function(x) {
  m <- mean(x) # mean of the input
  s <- sd(x)   # standard deviation of input
  (x - m) / s  # calculate the scaled values
}

x<-c(5,6,3,9,6)

rescale(x)
## [1] -0.36901248  0.09225312 -1.29154369  1.47604993  0.09225312
#Besides the built functions, user defined function and control structures can be used when defining a new function.
# Define a function that returns the square of a number, 'square'

square<-function(x){

x^2

}

# A new function ('equation') is defined that uses 'square'

equation<-function(x){

square(x)+(3*x)+5

}

equation (2)
## [1] 15
#Return
x<-c(5,6,3,9,6)

# This example returns the last line

rescale <- function(x) {

m <- mean(x)

s <- sd(x)

(x - m) / s

(x + m)/s

}

rescale(x)
## [1] 4.981669 5.442934 4.059137 6.826731 5.442934
# This example explicit specifies what to return

rescale <- function(x) {

m <- mean(x)

s <- sd(x)

(x - m) / s

(x + m)/s

return((x - m) / s)

}

rescale(x)
## [1] -0.36901248  0.09225312 -1.29154369  1.47604993  0.09225312
# This example explicit specifies what to return

rescale <- function(x) {

m <- mean(x)

s <- sd(x)

scale<-(x - m) / s

notscale<-(x+m)/s

return(scale)

}

rescale(x)
## [1] -0.36901248  0.09225312 -1.29154369  1.47604993  0.09225312
#Parameters
# CREATE THE SUB FUNCTIONS
# Returns Fahrenheit conversion of passed c.temp (in Celsius)

convert.to.far <- function(c.temp) {
f.temp <- c.temp * 9/5 + 32
return(f.temp)
}

# Returns Celsius conversion of passed f. temp (in Fahrenheit)

convert.to.cel <- function(f.temp)
{
c.temp <- (f.temp - 32) * 5/9
return(c.temp)
}

# PUT IT TOGETHER
# Define the conversion function

convert.temp <- function (temp, to.celsius = TRUE) {
#fies the default behaviour
  
if (to.celsius) {
converted <- convert.to.cel(temp)
} else {

converted <- convert.to.far (temp)
}
return (converted)
}
# Values to be converted

temp<-c(15, 26, 35, 37,26,4,-2)

convert.temp(temp,to.celsius = TRUE)# TRUE/T means convert to Celsius
## [1]  -9.444444  -3.333333   1.666667   2.777778  -3.333333 -15.555556 -18.888889
convert.temp(temp,to.celsius = F)# FALSE/F means convert to Fahrenheit
## [1] 59.0 78.8 95.0 98.6 78.8 39.2 28.4
# When the parameter is n convert.temp(temp)
convert.temp(temp)
## [1]  -9.444444  -3.333333   1.666667   2.777778  -3.333333 -15.555556 -18.888889
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