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The R Project for Statistical Computing

Getting Started

R is a free software environment for statistical computing and graphics. It compiles and runs on a wide
variety of UNIX platforms, Windows and MacOS. To download R, please choose your preferred CRAN
mirror.

I you have questions about R like how to download and install the software, or what the license terms
are, please read our answers to frequently asked questions before you send an email.

News

« The R Journal Volume 7/2 is available.
« Rversion 3.2.3 (Wooden Christmas-Tree) has been released on 2015-12-10.>
« Rversion 3.1.3 (Smooth Sidewalk) has been released on 2015-03-09.

« useR! 2015, took place at the University of Aalborg, Denmark, June 30 - July 3, 2015.

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/

BEAUti
v1.8.0.

Edit View Misc Packages Windows Help

R version 3.1.1 (2014-07-10) —- "Sock it to Me"
Copyright (C) 2014 The R Foundation for Statistical Computing
Platform: xBEiﬁﬂfwédfminngZ/xE‘i (64-bit)

R is free software and comes with ABSOLUTELY NC WARRANTY.
You are welcome to redistribute it under certain conditionms.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale

R is a collaborative project with many contributors.

Type 'contributors()' for more information and
‘citation()' on how to cite R or R packages in publications.
Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTML browser interface to help.

Type 'g()' to quit R.

>

, with command prompt



€ Rstudio

File  Edit  Code “iew Plots  Session  Build  Debug  Tools  Help

IROSLIN
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@7 simpleRExamples.R » | Environment  History
[]saurce on save &4 # S#Run | 9% [ Ssource - i S [ | Import Dataset= | ¥ Clear | (&
# an example script in R \3 T Global Environment =

# 5 1 Lycett
# 25 Jan 2016
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#‘####‘##########################MI*@# ##&##&Q‘l&t##&c

# functions (do not change)

mysimpleFunction <- functiond x, ¥ 0 {
FAE N
return( z J

[r R e T R VI
4

e
o

12 » myCustomFunction <- functionik=1, a=1, npts=1000 {
14 t <- O:gnpts-1)

15 x <— k¥expfa®t)

16 return( Tistit=t, x=x) 1
17

13

19 - plotMyCustomFunction <— functiond myoutput O {

20 plotC myQuTpUTsT, myoutputix, type="1", col="blue", main="My Custom Function")
21

22

PR o o
24 # Example commands

25

26 # use mysimpleFunction to add § & 14

27 mysimpleFunction(s, 140

28

29  # plot myCustomFunction

30 myQutput <- mycustomFunctiond)

31 plotMyCustomFunctiont myQutput

3133 6 (Untitled) =

Console }fris-fasla.roslin.ed.ac.ukfslycett2y >

R wersion 3.0.2 (2013-09-25) —- "Frisbee sailing"”
copyright ¢C) 2013 The R Foundation for statistical computing
platform: x86_64-wbd-mingw32,/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
vou are welcome to redistribute it under certain conditions.
Type 'license)' or 'Ticence()’ for distribution details.

R is a collaborative project with many contributors.

Type 'contributors()' for more information and

‘citation)' on how to cite R or R packages in publications.
Type 'demof)’ for some demos, 'help()' for on-1ine help, or
‘help.start()' for an HTML browser dnterface to help.

Type 'g()' to guit R.

>

Command prompt

ripts

m

=

R Script #

=0

Files

Erwiranment is empty

Data, variables
custom functions
(“objects”

Plots  Packages Help  Viewer
8| Exporte

Plots etc

&) Project: (None] ~

=0
List~

=0



€ Rstudio

File  Edit  Code “iew Plots  Session  Build  Debug  Tools  Help
Q- & - =G
@7 simpleRExamples.R »

[]saurce on save &4 #
# an example script in R
# 5 1 Lycett
# 25 Jan 2016

# functions (do not change)

mysimpleFunction <- functiond x, ¥ 0 {
FAE N
10 return( z J

[r R e T R VI
4

12 » myCustomFunction <- functionik=1, a=1, npts=1000 {

IROSLIN

| Environment  History

“#Run | % | 9 Source v i & | fImport Dataset {Clear 'G}J

4] Global Emvironment-

Structure of the script
=~ 1. 3 lines of comment

R

y |

a

14 t <- O:gnpts-1)

15 x <— k¥expfa®t)

16 return( Tistit=t, x=x) 1
17

13

19 - plotMyCustomFunction <— functiond myoutput O {
20 plot( myoutputit, myoutputix, type="1", cal="blue", main=
¥

ra
L
4

24 # Example commands

26 # use mysimpleFunction to add § & 14
27 mysimpleFunction(s, 140

29  # plot myCustomFunction

30 myQutput <- mycustomFunctiond)
31 plotMyCustomFunctiont myQutput
3133 6 (Untitled) =

Console }fris-fasla.roslin.ed.ac.ukfslycett2y >

R wersion 3.0.2 (2013-09-25) —- "Frisbee sailing"”
copyright ¢C) 2013 The R Foundation for statistical computing
platform: x86_64-wbd-mingw32,/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
vou are welcome to redistribute it under certain conditions.
Type 'license)' or 'Ticence()’ for distribution details.

R is a collaborative project with many contributors.
Type 'contributors()' for more information and
‘citation)' on how to cite R or R packages in publications.

Type 'demof)’ for some demos, 'help()' for on-1ine help, or
‘help.start()' for an HTML browser dnterface to help.
Type 'g()' to guit R.

>

R

T 2. Custom functions

"My Custom Function™)
Files Plots Packages Help  Viewer

8| Exporte

=

R Script #

=0

You can type commands into the prompt

Or highlight them in the script and press Ctrl+R

R has many in-built functions

~— 3. Actual commands to run

(==]fE=]

& project: [Mone) =

=0
List~

=0

But R must know about any custom functions first



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

— Mmean

Type:
help(mean)
To see the help pages for mean

— sd (standard deviation)

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

Functions can also be defined in a script




 In R variables can be:

e |bomple  |Commem

Single value

Array

Array

Array
Matrix

List

x=1

t=c(1,2,3)

t=0:9

t=array(0, 20)
M=matrix(1,3,3)

L=list(x=1,t=0:9)

Integer (1) or double (1.0) automatic
conversion

Creates a 1D array containing 1, 2, 3
To see the 2" element of the array, use t[2]

Creates a 1D array containing 0 to 9 (10
elements)

Creates a 1D array of 20 zeros

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

In this example List element LSx=1 and
LSt=0,1,2,3,4,5,6,7,9



* An example custom function (how to define one)

In R <- meaning assignment is

Function name used rather than =
mySimpleFunction <- function( x, y ) {
Z<-X+Yy

return( z ) Input variables, these can be

} single valueg, arrays or
matrices in thys example

The calculation to perform

The result to return to the command line

(Or another fUI’]CtIOn) different types of brackets are

important for correct syntax
(be aware, but you den't need1o
WOIrTy just yet)



* An example custom function (how to use one)

* |[n the command line you would type:
mySimpleFunction( 4, 6)

* And in this case you would get the answer:
10



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: The [1] means the numbers printed on this
[1]1579 line start from element 1 - if there were

100 numbers then it would be
[1] ...
[10] ...

[20] ... etc



A function with named parameters

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

}

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)



€ Rstudio

File  Edit  Code  ‘Wiew Plots

Q- - 3| (»

Session Build  Debug  Tools  Help

@7 simpleRExamples.R »

[]saurce on save &4 # (2%
# an example script in R
# 5 1 Lycett
#+ 25 Jan 2016

# functions (do not change)

mysimpleFunction <- functiont x, ¥ J {
FAES SR
returni z J

[r R e T R VI
4

myCustomFunction <- functiontk=1, a=1, npts=1001 {
t <- 0:ghpts-1)
x <- k¥expfa®t)
return( Tistit=t, x=x)

Iy

plotMyCustomFunction < function myoutput 1 |
plotC myQUTpUTST, myoutputix, Type="1", col="blue", main="My Custom Function")

R
# Example commands

# use mysimpleFunction to add § & 14
mysimpleFunction(s, 14

# plot myCustomFunction

mMyOUtput <- myZustomFunctiond)

plotMyCustomFunctiont myoutput
1 B (Untitled) *

Console }fris-fasla.roslin.ed.ac.ukfslycett2y >

R is a collaborative project with many contributors.
Type 'contributors()’ for more information and
‘citation)' on how to cite R or R packages in publications.

Type ‘demol)’ for some demos, 'help(d' for on-Tine help, or
‘help.start ()’ for an HTML browser dnterface to help.
Type 'q()" to guit R.

mysimpleFunction <- functiond =, v 3 {
Z - Ko+ Y
returng z 3

>

+

+

+

>

> myCustomFunction <- functiondk=1l, a=1, npts=100) {
+ T <- 0:(npts-1)

+ x <- k¥expfa¥t)

+ returnt Tistit=t, x=x) 1

+
>
>
+
+
>

plotMycustomFunction <- functiong myoutput ) { |Ine
plot( myoutput$t, myoutputdx, type="1", col="bTue", main="My Custom Function")

T Source -

2. Function
(defined) vi

(==]fE=]

&) project: (Mone) -

Environment

| History

<t [ | A Import Dataset=
7} Global Environment=

Functions
myCUsTomFuUnction function ¢k =1, a = 1, npts = 100)
mysimpleFunction function (x, vyl
plotMycustomFunction function (myoutput)

=
¥ Clear | (& List~

3. Custom functions now existin R

Files Plots Packages Help  Viewer

8| Exporte

1. Highlight the part of

script you want to run
(4

“ru n”
command




€ Rstudio

File  Edit  Code “iew Plots  Session  Build  Debug  Tools  Help
G- - o (A K| project: (Mone] =

@7 simpleRExamples.R » = Environment  History -]

[7] Source an Save Q Zl:' =, o | [ #Source | £ 4[] tImport Dataset= | 3 Clear [ List=

# an example script in R 4| Global Environment=
# 5 1 Lycett
# 25 1an 2016 TR

O myoutput List of 2
Functions

myCustomFunction function ¢k =1, a =1, npts = 100)
mysimpleFunction <- functiond x, ¥ 0 { mysimpleFunction function (x, )

Z - X+ Y plotMyCustomFunction function (myoutput)
return( z J

# functions (do not change)

[r R e T R VI
4

myCustomFunction <- functiontk=1, a=1, npts=1000 {
t <- O:gnpts-1)
x <— k¥expfa®t)
return( Tistit=t, x=x) 1

¥

e ommands run in.command window

Files Plots Packages Help  Viewer

'
I ———————————————————y {————_—————n—_,——_—w——_—ww"—n"w" £ zoom | Hexport- | @] | Clearal
# Example commands

# use mysimplerFunction to add 8 & 14 My Custom Function
mysimpleFunction(s, 14

- Just using the defatﬁjl‘

plotMyCustomFunctiont myoutput
B [Untitled)

parameters so fj’g) need to put
s

c‘ltat'lon() on how to c‘lte R ar R pa i blications.

~afnything in the br

'he'lp start() for an HTML browser
Type 'q()' to guit R.

mysimpleFunction <- functiong
Z <= X+ Y
returnt z 3

myOutput@J

>

+

+

+

>

> myizustomFunction <- functi
+ T <- 0:(npts-1)

+ x <- kwexpawt)

+ returng Tistlrt=t, x=x)
+
>
>
+
+

generated on liné

p'lotMyCustDmFunct'an <
: col="blue", main="My Custom Function")

myoutput <- myCustomrFunctiont)
plotMycustomFunctiont myoutput ryOutpLtht




€ Rstudio

File  Edit  Code “iew Plots  Session  Build  Debug  Tools  Help

LLIRAES =L~ & Project: (None) -

@7 simpleRExamples.R » | Environment  History =il

[7] Source an Save Q Z' =#Run | = | [ #source ~| i 4[] tImport Dataset= | 3 Clear [ List=

# an example script in R 7} Global Enviranment~
# 5 1 Lycett
# 25 1an 2016 TR

O myoutput List of 2
Functions

myCustomFunction function ¢k =1, a =1, npts = 100)
mysimpleFunction <- functiond x, ¥ 0 { mysimpleFunction function (x, )

Z - X+ Y plotMyCustomFunction function (myoutput)
return( z J

# functions (do not change)

[r R e T R VI
4

myCustomFunction <- functiontk=1, a=1, npts=1000 {
t <- O:gnpts-1)
x <— k¥expfa®t)
return( Tistit=t, x=x) 1

¥

plotMyCustomFunction <— function myoutput I {
plotC myQuTpUTsT, myoutputix, type="1", col="blue", main="My Custom Function")
Files Plots Packages Help  Viewer

'
F R A ————————————————_—_—_w-- ", @ £ zoom | Hexport- | @] | Clearal
# Example commands

# use mysimplerFunction to add 8 & 14 My Custom Function
mysimpleFunction(s, 14

# plot myCustomFunction

myoutput <- myCustomFunction(

plotMyCustomFunctiont myoutput B
30:1 B (Untitled) = R Seript #

Console }fris-fasla.roslin.ed.ac.ukfslycett2y > =0

Fl
returng z 3 (4]

mycustomFunction <- functionik=1l, a=1, npts=100) {
t <- 0:(npts-1)
x <- kwexpawt)
returng Tistlrt=t, x=x) 1

my Outputdx

=T
=

plotMyCustaomFunction <- functionf myoutput ) {
plot] myoutputét, myoutputdx, type="1", col="hTue", main="My Custom Function")

oo < pianreion Repeating the commands
with a different input value
MyQUTpUT <— MyCustomFunct the fu nCtion

plotMycCustomFunction( myo8gp ryOutpLtht
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