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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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R has facilities for basic database functions:
merging, matching, string matching, file access
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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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CRAN (Comprenensive R 
Archive Network)
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the R environment
an integrated suite of software facilities:
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Open-Source Community

Free Manuals on CRAN!



Why Code?

Does your desktop look like this?

https://blog.learningtree.com/reproducible-results-data-science/
Are your results reproducible?

Can you customize your analyses and models to your 
data and needs?



R works in RAM

Computations are fast

Computers today have >1GB RAM

On 32bit systems the max size of all data objects in an 
R workspace is about 2GB

On 64bit systems the max size is limited by total RAM

*** All meaningful analyses are saved as scripts which 
are run in RAM —> A big departure from “point and 
click” (one-off) analyses ***



Let’s Play with !



Assignment: Basic rules of syntax

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)



Example: rnorm(x)
Letʻs create a script that illustrates the central limit theorem



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


