Activity week 4: Control Structures and Functions in R
Natalia Goncearuc
2026-09-30
[bookmark: r-markdown]R Markdown
[bookmark: conditional-statements-in-r]Conditional Statements in R
x<- -8
if (x>0) {
  print("Positive")
} else {
  print("Non-Positive")
}
## [1] "Non-Positive"
x<- 20
if (x>0) {
  print("Positive")
} else {
  print("Non-Positive")
}
## [1] "Positive"
[bookmark: X090397965c97e302316f2a9adba818a75d6ac1a]Activity 1: Write a script to classify numbers as positive, negative, or zero.
x <- -5
if (x > 0) {
print("Positive")
} else if (x < 0) {
print("Negative")
} else {
print("Zero")
}
## [1] "Negative"
x <- 0
if (x > 0) {
print("Positive")
} else if (x < 0) {
print("Negative")
} else {
print("Zero")
}
## [1] "Zero"
x <- 7
if (x > 0) {
print("Positive")
} else if (x < 0) {
print("Negative")
} else {
print("Zero")
}
## [1] "Positive"
[bookmark: loops-in-r]Loops in R
[bookmark: for-loop]For Loop
for (i in 1:4) {
  print (1^2)
}
## [1] 1
## [1] 1
## [1] 1
## [1] 1
[bookmark: while-loop]While Loop
x <- 1
while (x <= 8) {
  print (x)
  x<- x+2
}
## [1] 1
## [1] 3
## [1] 5
## [1] 7
[bookmark: Xb5ed76e57878a7e6762a3e901fb44246b32a220]Activity 2: Using a loop to sum numbers from 1 to 100.
###  Using a loop to sum numbers from 1 to 100.
sum_total <- 0
for (i in 1:10) {
sum_total <- sum_total + i
}

print(sum_total)
## [1] 55
[bookmark: repeat-loops-and-break]Repeat Loops and Break
x <- 1
repeat {
  print(x)
  x <- x+3
  if (x>9) break
}
## [1] 1
## [1] 4
## [1] 7
[bookmark: X1b24b3acfd5e7b8103a5069c630464fde5b0020]Activity 3: Generating and print random numbers until one is greater than 0.9.
# Generating one random number between 0 and 1
repeat {
x <- runif(1) 
print(x)

if (x > 0.9) {
break
}
}
## [1] 0.9894959
[bookmark: vectorised-alternatives]Vectorised Alternatives
x <- 1:5
x_squared <- x^2
print(x_squared)
## [1]  1  4  9 16 25
[bookmark: Xecc434326da8435e21a494f0d9d6076ac266d33]Activity 4: Rewrite a loop using vectorisation.
# Rewriting a loop using vectorisation.
x <- 1:5
x_squared <- numeric(length(x))

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

print(x_squared)
## [1]  1  4  9 16 25
[bookmark: f-1-basic-functions-in-r]F-1 Basic Functions in R
# 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
# d<-c("A","B","C")
# triple(d) # Fails as R can't do maths with strings
# d
[bookmark: X79bae015a5c3009854123651ab6713d20cd2109]The error occurs because d contains text values (characters), function tries to multiply each element by 3. R can multiply numbers and logical values (TRUE, FALSE), but it cannot multiply text strings such as “A” or “B”.The error occurs because the * operator requires numeric data, but d contains character strings (“A”, “B”, “C”).
[bookmark: X2b0f351eb263d6984d4a55a77654c62339d35ff]Error in x * 3 : non-numeric argument to binary operator
[bookmark: f-2-exercise]F-2 Exercise
# 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
[bookmark: f-3-multiple-parameters-in-r]F-3 Multiple Parameters in R
# 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"
[bookmark: f-4-exercise]F-4 Exercise
# 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"
