
R basics



https://www.r-project.org/

With R you can

• Load data

• Calculate statistics

• Plot Graphs

• Create custom functions and scripts

• Create and run models

• Use advanced algorithms

• Perform data analysis

https://www.r-project.org/


Basic R

R, with command prompt



RStudio

View and Edit Scripts

Plots etc

Data, variables

custom functions

(“objects”)

Command prompt



Structure of the script

1. 3 lines of comment

3. Actual commands to run

2. Custom functions

You can type commands into the prompt

Or highlight them in the script and press Ctrl+R

R has many in-built functions

But R must know about any custom functions first



What is a function ?

• Functions have inputs and outputs

• Inputs are the variables (or parameters)

• Outputs are usually other variables, but can also be print to 
screen commands or plot commands

• In-built functions include:

– sum

– mean

– sd (standard deviation)

• Functions can be imported from extra R packages (more later)

• Functions can also be defined in a script

(non rigorous def!)

Type:

help(mean)

To see the help pages for mean



What is a variable ?

• In R variables can be:
Type Example Comment

Single value x=1 Integer (1) or double (1.0) automatic
conversion

Array t=c(1,2,3) Creates a 1D array containing 1, 2, 3
To see the 2nd element of the array, use t[2]

Array t=0:9 Creates a 1D array containing 0 to 9 (10 
elements)

Array t=array(0, 20) Creates a 1D array of 20 zeros

Matrix M=matrix(1,3,3) Creates a 3 x 3 matrix of 1’s
M[row,column] gives the element

List L=list(x=1,t=0:9) In this example List element L$x=1 and 
L$t = 0,1,2,3,4,5,6,7,9

(non rigorous def!)



What is a function ?

• An example custom function (how to define one)

(non rigorous def!)

mySimpleFunction <- function( x, y ) {

z <- x + y

return( z )

}

Function name

Input variables, these can be 

single values, arrays or 

matrices in this example

The calculation to perform

The result to return to the command line

(or another function)
different types of brackets are 

important for correct syntax

(be aware, but you don’t need to 

worry just yet)

In R <- meaning assignment is 

used rather than =



Using a function

• An example custom function (how to use one)

• In the command line you would type:

mySimpleFunction( 4, 6 )

• And in this case you would get the answer:

10



Inputs to functions

• In this example, the inputs can be arrays as well as single 
values:

• Define arrays a & b:

a=c(1,2,3)

b=c(4,5,6)

• Perform mySimpleFunction on a and b (3 elements each so 
that is OK):

mySimpleFunction(a,b)

• The answer will be:

[1] 5 7 9

The [1] means the numbers printed on this 

line start from element 1 - if there were 

100 numbers then it would be 

[1] …

[10] …

[20] … etc



Default values in functions

• A function with named parameters

• The named parameters have default values, so the function 
can be used like this (just use defaults):

result <- myCustomFunction()

• Or like this - specify a different value for k and a but not npts:

result <- myCustomFunction(k=2, a=-1)

myCustomFunction <- function(k=1, a=1, npts=100) {

…..

}



Custom Functions in R

3. Custom functions now exist in R

2. Functions “run” 

(defined) via command 

line

1. Highlight the part of 

script you want to run



Running something

Commands run in command window

Just using the default 

parameters so no need to put 

anything in the brackets

Now do the plot command with the output 

generated on line above



Running something

Repeating the commands but 

with a different input value to 

the function


