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Today:

•Tour of R

•Objects and their Properties

•Common Sources of Error



the R environment

A fancy calculator

Data Management Handling and storage

Matrix Math: Manipulating matrices, vectors, and 
arrays 

Statistics: A large, integrated set of tools for 
data analysis 

Graphics: Graphical facilities for data analysis 
and display

Programming: Powerful programming language 
('S')

Open-Source Development Platform

An integrated suite of software facilities:
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the R environment

Data Handling and Storage 

Matrix Math

Statistics

Graphics

Programming

Open-Source Community

an integrated suite of software facilities:

R has facilities for basic database functions:
merging, matching, string matching, file access



the R environment

Data Handling and Storage 

Matrix Math

Statistics

Graphics

Programming

Open-Source Community

an integrated suite of software facilities:

matrix transpose

matrix

matrix multiplication

matrix inverse



Linear Models
ANOVA

Non-parametric Statistics
Multivariate Statistics

Time Series
Numerical Methods

Optimization
etc. etc.
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(semi) Object-Oriented Design
Conditional Expressions 

(Loops)
(Recursion)

Vectorized Calculations
Functions
Packages

Extensibility
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the R environment
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R Homepage



the R environment
an integrated suite of software facilities:

Data Handling and Storage 
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Open-Source Community

CRAN (Comprenensive R 
Archive Network)



the R environment
an integrated suite of software facilities:
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Open-Source Community

Support for all Major Platforms
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the R environment
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CRAN Package “home pages”
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the R environment
an integrated suite of software facilities:

Data Handling and Storage 

Matrix Math

Statistics

Graphics

Programming

Open-Source Community

Free Manuals on CRAN!



Let’s Play with !



How does R store data?

R can save information in variables or objects

Assignment works by two types of operators:

Equal sign: right side stored in left side

> x = 6       (put 6 into x)

Arrow: assignment direction follows arrow

> x <- 6      (put 6 into x)

> 6 -> x      (put 6 into x)

> 6 = x       (error! cannot put x into 6)



In R, there are drawers for:

Numbers

Characters (alphabetical strings)

Logical (TRUE or FALSE)

Complex Numbers (don’t worry)

Create a new drawer by 
creating a name, and shoving a 
value into it - R will assign the 

“type” or “mode”

values

names

> x <- 25
valuename

> mode(x)
[1] "numeric"

How does R store data?



values

names

Object

Bureaus can come in 
different shapes

Object

Vector Matrix Data Frame

attributes: length dimensions(5 rows, 3 columns)

Rectangular!

all columns have same length

How does R store data?



values

names

Object

Bureaus can come in 
different shapes

Object

Vector Matrix Data Frame

All values same type

numeric vector


or

character matrix


etc. 

character numeric
e.g. species size, mass

“ record format”

How does R store data?



values

names

Object

Bureaus can come in 
different shapes

Object

Data Frame

values in each vector 
same type, 


but vectors can be 
different types

 character

vector

numeric

vector

species

name

“record format”

One row = one observation

size massFor example:
numeric

vector

How does R store data?



input output

Object

Bureaus can come in 
different shapes

Vector Matrix Data Frame
“ record format”

List

[1] vector

[2] vector

[3] data.frame

a “list” of objects

- offers more flexibility


- often used for model output

- R has many functions that 

operate on lists

All of these are 
classes of objects

Functions

5 25

How does R store data?



input output

Object

Bureaus can come in 
different shapes

Vector Matrix Data Frame
“ record format”

List

[1] vector

[2] vector

[3] data.frame

a “list” of objects

- offers more flexibility


- often used for model output

- R has many functions that 

operate on lists

All of these are 
classes of objects

Functions

5 25

How does R store data?



Common Sources of Error

1) Typos!  Computers are very anal that way.
> length = 6 # is not the same as

> lengths = 6

2) R is case sensitive
> length != Length

3) Using ( ) when should use [ ] and vice versa
> mean(x) # use () for functions

> mean[x] # error

> x[5]    # select an element of a vector, matrix, data.frame, etc. 

> x(5)    # error

4) No comma or comma in the wrong place
> x[5,3]  # fifth row, third column of x

> x[5 3]  # error

> x[5,3,] # error



Common Sources of Error

5) Forgetting quotes for character strings (R will assume it’s 
another named object or variable)

> treatment = c(“a”, “b”, “c”)

> treatment == a    # error - R thinks a is another object


