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Information package (1)

Installation (2)

R interface (3)

OUTLINE PART 1

R interface (3)
typing commands, calling functions, embedded help and demo

Variables and basic operations (4)
variables, types of data, scalar data, vectors, matrixes, data frames, lists.

Data import and export (5)
work folders, use scan, read/write tables, load/save data

Control workflow and custom functions (6)
if, while, repeat, next, break, custom functions, use external scripts
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Data visualization (7)
variables, types of data, scalar data, vectors, matrixes, data frames, lists.

Look for corresponding scripts at 
http://edu.sablab.net/r2011/scripts



1. INFORMATION PACKAGE

History Positive Features
Scripting language of high level

Interactive work with data (similar to MATLAB)S
Works under Windows, Linux, Mac OS

Free code + verified algorithms

Fast developing: new version each 2 month

Extremely wide application: from biology to 
theoretical physics and computer sciences

Very good information support

Fast installation (with some exclusions)

S
1970s Bell Labs: J. 

Chambers, etc

S+
Commercialized 

code R
Independent, 
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Fast installation (with some exclusions)
Independent, 

completely free

Negative
Not memory efficient (comparing to C)

Slower then C/C++

No advanced built-in GUI development tools

R was created by 
Ross Ihaka and Robert Gentleman at the 
University of Auckland, New Zealand, and is 
now developed by the 
R Development Core Team. 



1. INFORMATION PACKAGE

Main Web-page:

cran.r-project.org

R-Project Seek Engine:

www.rseek.org

cran.r-project.org/manuals.html

cran.r-project.org/web/packages/

cran.r-project.org/other-docs.html

R/Bioconductor

www.bioconductor.org
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1. INFORMATION PACKAGE

All the materials are available here:

http://edu.sablab.net/r2011

http://edu.sablab.net/data/txt

Data can be downloaded from:
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http://edu.sablab.net/data/txt



2. INSTALLATION

1. Download Binaries

http://cran.r-project.org/bin/

http://cran.r-project.org/bin/windows/base/ (for Windows)http://cran.r-project.org/bin/windows/base/ (for Windows)

2. Install R (basic packages are automatically installed)

3. Run R and install additional packages (need Internet)

install.packages( package_name)

install.packages("rgl")
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See more packages at http://cran.r-project.org/web/packages/

install.packages("rgl")

4. Another method: using Bioconductor tools 

http://www.bioconductor.org/install/



3. R  INTERFACE

ConsoleBuilt-in Script Editor

Alternative: Tinn-R 
(highly recommended for win-users)
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3. R INTERFACE
3.1-3.3. Commands, Functions and Help

################################################### #############################
## 2. INSTALL R PACKAGES
################################################### #############################
install.packages("rgl")
################################################### #############################
## 3. R INTERFACE
################################################### #############################
##--------------------------------------------------- ---------------------------##--------------------------------------------------- ---------------------------
## 3.1. Typing commands
##------------------------------------------------- -----------------------------
2*2
2^10
sqrt(16)
16^(1/2)
##------------------------------------------------- -----------------------------
## 3.2. Calling functions
##------------------------------------------------- -----------------------------
log(100)
log(100, base=10)
log(100, b=10)
log(100, 10)
##------------------------------------------------- -----------------------------
## 3.3. Embedded help
##------------------------------------------------- -----------------------------
help("sqrt")    # help on "sqrt" function
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help("sqrt")    # help on "sqrt" function
?sqrt           # ...the same...
?round
??round         # fuzzy seach for "round" in all he lp topics
apropos("plot") # propose commands with the word "p lot" inside the name
## Demos
demo()          # show available demos
demo("image")   # start demo "image"
demo(persp)
demo(plotmath)



4. TYPES OF VARIABLES

Scalar Data
NumericNumeric

IntegerInteger LogicalLogical CharacterCharacter FactorFactor

has a sense to use 
only in vectors or 

data frames

DoubleDouble

VectorVector MatrixMatrix Data frameData frame ListList

ArrayArray

Object of a ClassObject of a Class

Data Containers
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ArrayArray DataData

MethodsMethods



4. VARIABLES
4.1-4.3. Variables, Scalar types, Special values

################################################################################
## 4. VARIABLES and BASIC OPERATIONS
################################################################################
##------------------------------------------------------------------------------
## 4.1. Variables
##------------------------------------------------------------------------------
x = 2
x
y <- 3
y
x + y -> z
z

paste("We say:",st) # concatination
sprintf("We say for the %d-rd time: %s..",3,st) # a more powerfull method a-la C
sprintf("By the way pi=%f, and e=%f",pi,exp(1))

sub(", world","",st)  # replace a part of the sting
# (*) in R the regular expression are used to define the 

pattern!
casefold(st, upper=T) # change the case
nchar(st)             # number of characters
strsplit(st,"")[[1]]  # (*) transforms a string into the vector of single 
characters
##--------------------------z

## Variables are case-sensitive
Z
## Another way to show the data
print(z)
## show variables in memory
ls()
## remove all variables from memory
rm(list=ls())
ls()
##------------------------------------------------------------------------------
## 4.2. Scalar types of data
##------------------------------------------------------------------------------
##--------------------------
## Numeric (integer, double)
i=5
i
i*2
i/2
i%/%2   # integer division
i%%2    # remainder of integer division
round(1.5)
## (*) for bitwise operation install and use
##     "bitops" package and bitAnd, bitOr,...
## Double
r=1.5

##--------------------------
## Factors
## ... this will be considerd in part 4.4!
## how to check who is who?
class(st)
is.character(st)
is.numeric(st)
is.numeric(pi)
##------------------------------------------------------------------------------
## 4.3. Special values
##------------------------------------------------------------------------------
## NA - Not-Available (missing data)
na = NA
na + 1
100>na
na==na
is.na(na)
## Inf - Infinity (+/- infinite data)
0*1/0
-1/0
is.infinite(1/0)
## NaN - Not-A-Number
0/0
is.nan(sqrt(-1))
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r=1.5
r
l=pi*2*r # let us calculate the circumference for circle with r
l
#>>>>>>>>>>>>>>>>>>>>>>>>>>
#> please, do Task 4a
#>>>>>>>>>>>>>>>>>>>>>>>>>>
##--------------------------
## Boolean
b1=TRUE   # try  b1=T
b2=FALSE  # try  b2=F
b1 & b2   # logical AND
b1 | b2   # logical OR
!b1       # logical AND
xor(b1,b2)# logical XOR
r==l
r<l
##--------------------------
## Character (strings)
st = "Hello, world!"
st



4. VARIABLES
4.4-4.6. Vectors, Matrixes, Data Frames, Lists

##------------------------------------------------------------------------------
## 4.4. Vectors
##------------------------------------------------------------------------------
## Vector creation
a = c(1,2,3,4,5)
a
a[1]+a[4]
b=5:9
a+b   #(*) try b=5:10. Can you explain the effect? (ans: "!tfihs ralucriC" :)
seq(from=1,to=10,by=0.5) #sequence
seq(1,10,0.5)
rep(1:4, 2)       # same as rep(1:4, times=2)

Data$weight=c(21,17,20,22,19)
Data$age=c(160,131,149,187,141)
Data$survival=c(T,F,T,F,T)
Data$code = 1:nrow(Data)
Data
## visualize data as a table
fix(Data)
## see the structure of the objects
str(Data)
## see the head of the objects
head(Data)
## summary on the datarep(1:4, 2)       # same as rep(1:4, times=2)

rep(1:4, each=2)  # not the same
txt = c(st, "Let's try vectors", "bla-bla-bla")
txt
boo = c(T,F,T,F,T)
boo
##!!!!!!!!!!!!!!!!!!!!!!!
## Extremely important !!
##!!!!!!!!!!!!!!!!!!!!!!!
## Vector indexes
a
a[1:3] # take a part of vector by index numbers
a[boo] # take a part of vector by logical vector
a[a>2] # take a part by a condition
a[-1]  # removes the first element
#>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
#>  Please, do tasks  4b, 4c, 4d
#>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

##------------------------------------------------------------------------------
## 4.5. Matrixes and Data Frames
##------------------------------------------------------------------------------
A=matrix(0,nrow=5, ncol=5)
A
A=A-1   # add scalar
A

## summary on the data
summary(Data)
##------------------------
## Factors
Data$sex = factor(Data$sex)
summary(Data)
## usefull commands when working with factors:
levels(Data$sex)        # returns levels of the factor
nlevels(Data$sex)       # returns number of levels
as.character(Data$sex)  # transform into strings
##------------------------------------------------------------------------------
## 4.6. Lists
##------------------------------------------------------------------------------
L=list()
L$Data=Data
L$descr = "A fake experiment with virtual mice"
L$num = nrow(Data)
str(L)
## how to access the fields? Simple!
L$Data
L$"Data"
L$num
## or
L[[1]]
L[[3]]
## clear all
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A
A=A+a   # add vector
A
t(A)    # transpose
B=A+t(A)# add matrix
B
B*B     # by-element product
B%*%B   # matrix product
##-----------------------------------
## Data frame
Data = data.frame(A)  # alternatively:  D=data.frame(matrix(nr=5,nc=5))
Data
## let us add a column to Data
mice = sprintf("Mouse_%d",1:5)
Data = cbind(mice,Data)
## put the names to the variables
names(Data) = c("name","sex","weight","age","survival","code")
Data
## put in the data manualy
Data$name=sprintf("Mouse_%d",1:5)
Data$sex=c("Male","Female","Female","Male","Male")

## clear all
ls()
rm(list=ls())
ls()



5. DATA IMPORT AND EXPORT

Time Series

currency.txt
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7. DATA VISUALIZATION

Mice Data

Tordoff MG, Bachmanov AA

Survey of calcium & sodium intake and 
metabolism with bone and body 

composition data

mice.txt

Project symbol: Tordoff3

Accession number: MPD:103
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SUMMARY

Thank you for your Thank you for your 
attention
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to be continued…


