R Documentation

1. Installation

To  install R please go to the webpage cran.r-project.org and download the executable for MS windows or the source code. The self installation file will guide you through the installation procedure. 

2. R 

· R is an interactive programming language.

· You can easily write programs in R.

· It has a GUI interface

· Utilize interactive graphics 

· Access various data types and formats.

· Organized in packages to make it easier to share your software and to document the software better.

· Capacity to create communities like Bioconductor to support an activity.

3.  Note of caution

R  can crash due to bugs inside R or in the user code. It could also crash due to excessive use of resources. 

As a precaution please use with frequency the saving actions: “Save History” y also  “Save Woprkspace”  in order to save code and data in disk. If R crashes you will be able to recover only until your last save.
4.  Libraries

To load a library use the command

>  library(DNAMR) 

This library contains functions to analyze DNA microarray data.

5. Opciones

getwd() tells current working disk directory
setwd([path]) modifies working disk directory
global options list manipulated by options
global graphical options by par

6. Data Structures

atoms: numeric or character

vectors:  linear structure made of  atoms of the same type

factor: categorical data 

matrix: estructure of dimension 2 mode of numbers or characters 

array: matrix generalization

list: linear structure of any collection of objects 

data.frame: 

7. Operators in R
+ , - , * , / 
%/%  division by integers 
%%  operator modulus 
^ Exponentiation 
-  unary minus 
Precedence ^ * / + - 
Sequence  “:” 

  7 %% 3 + 4%/% 3

  7 %% 3^2

  1:5               # Sequence

  27:3

  1:5 + 1:5         # vectors


  1:5 + 3           # precedence

  2^(1:5)

  c(1,2*4,4, 10:12) # function that combines vectors

  c("dog","cat","mouse")

Exercise 1: Produce the sequence 2 3 4 5 1 2 3 5 1 2 3 4 5... 

Exercise 2: Produce the vector "Monday", "Tuesday", "Wednessday" 

Data in R are of mode: logical, integer, real , character. 

Common R functions: 

abs, cos, exp,log, log10, round, sin, sqrt 
len, max,mean,median, min,prod,sum,var 
range, sample, sort, seq, runif,rnorm 

8. The assignment operator '<-'   or  ‘=’
  primes <- c(1,2,3,5,7,11) 

  greeting = "Hello World"

  runif(10)                  # Random numbers 

  x = rnorm(10)

  sqrt(var(x))               # Ex compute s-dev of x

9. Reading data files:

Create a file with a data set in your favorite editor. I use "Emacs" 
or "Notepad" should be an array of numbers 6 by 4 separated by spaces 
The first Row should have the name of the four columns namely x y u v 

Read the file using “read.table”:  

  X = read.table(path…fname…)

  attach(X)

  z <- sin(x/5)

  plot(x)            #simple scatter plot

  plot(x,y)          #connected lines

  plot(x,z,type="l") # line plot 

                     # do not plot, then

                     # use text to label each point from 1 to n

  plot(x,z,type="n");text(x,z,seq(x))  

You may use the function in the package foreign for importing data from SAS,

SPSS or excel. To import a dataset from SAS is best to save it as a SAS export

data file and call “read.xport”:
library(foreign)

hospital = read.xport("C:/hospital.xpt")
or as a comma delimited text file “.csv” and call “read.csv”

hospital = read.csv("C:/hospital.csv")
The resulting dataset “hospital” is called a dataframe. Dataframes are collections

of variables that can be of any type: “Categorical”, “Numerical”, “Binary”,

“Factors”.

Make sure that all the factors are declared as factors.

Some times factor variables are read into R as numeric or as character variables.

Suppose that a variable RACE on a SAS dataset is coded as 1, 2, 3, 4 representing

4 race groups. We need to be sure that it was not read as a numeric variable,

therefore we will first check the types of the variables. We may use the functions

“class” and “is.factor” combined with “sapply” in the following way.

sapply(hospital,is.factor) or sapply(hospital,class)

Suppose that the variable ZIP is numeric when it is supposed to be a factor. Then

we convert it into factor:

hospital$ZIP = factor(hospital$ZIP)

hospital$TRAUMA = factor(hospital$TRAUMA)

hospital$REHAB = factor(hospital$REHAB)

Recode factors and numeric variables:

Sometimes the codes assigned to factor levels are very long phrases and when

those codes are inserted into the tree the resulting graph can be very messy. We

prefer to use short words to represent the codes. To recode the factor levels you

may use the function “f.recode”:

> levels(hospital$TEACH)

[1] "Non Teaching Hospital" "Teaching Hospital"

> teach =f.recode(hospital$TEACH,c("N","Y"))

> hospital$TEACH = teach
The response variable SALES is continuous. It would be useful to recode it as a factor with levels {Low, Medium and High}:

hospital$SALESC =

cut(hospital$SALES, c(-0.1,10,100,10000000),labels=c("L","M","H"))
10. Linear Regression

Another dataset is the "faithful" data from R's own library. 
It has two variables representing the time length of an eruption 
and the weiting time between eruptions. 

  data(faithful)

  plot(faithful)

  lm(waiting ~ eruptions, data=faithful)

  abline(33,10)

  abline(v=3.1)

  title(sub="This is the faithful data")

11. Matrices: 

  X

  X[ 3,1:2]

  rownum <- 1:4  # get odd rows

  rownum %% 2 

  X[rownum %%2 ==1 , ]

  X[ -1,-c(1,3)]

  nrow(X)

  ncol(X)

  Y <- 1:4

  XX <- as.matrix(X)

  XX %*%Y

  Y <-  rnorm(6)

  solve(t(XX) %*% XX) %*% (t(XX) %*% Y)

  X <- matrix(rnorm(18),6,3)

  Y <-  X%*% c(1,2,3) + rnorm(6)/4

  solve(t(X) %*% X) %*% (t(X) %*% Y)

  lsfit(X,Y,int=F)

12. LOGICAL OPERATORS: > , >= , < , <= , == , != , & , | or ! Not 

  x <- rnorm(10)

  u <- x > 0

  u

  x[u]

  x

13. CONDITIONAL 

  x <- rnorm(10)

  u <- sum(x)

  if( u < 0) {  x <-  -x  }

14. LOOPS 

  z <- matrix(rnorm(200),20,10)

  mean.samp <- NULL

  for(i in 1:10) {

          mean.samp[i] <- mean(z[,i])

  }

stem(mean.samp)

15. FUNCTIONS 

 fourmom <- function(x) {

        m1 <- c(mean(x))

        m2 <- mean(x^2)

        m3 <- mean(x^3)

        m4 <- mean(x^4)

        list(m1=m1,m2=m2,m3=m3,m4=m4)

 }

 x <- rnorm(10)

 fourmom(x)

16. Principal Components 

 library(mva)

 ## the variances of the variables in the

 ## USArrests data vary by orders of magnitude

 data(USArrests)

 (pc.cr <- princomp(USArrests))

 princomp(USArrests, cor = TRUE)

 princomp(scale(USArrests, scale = TRUE, center = TRUE), cor = FALSE)

 summary(pc.cr <- princomp(USArrests))

 loadings(pc.cr)

 plot(pc.cr) # does a screeplot.

 biplot(pc.cr)

17. Linear Models, ANOVA 
Annette Dobson (1990) "An Introduction to Generalized Linear Models". 
Page 9: Plant Weight Data. 

 ctl <- c(4.17,5.58,5.18,6.11,4.50,4.61,5.17,4.53,5.33,5.14)

 trt <- c(4.81,4.17,4.41,3.59,5.87,3.83,6.03,4.89,4.32,4.69)

 group <- gl(2,10,20, labels=c("Ctl","Trt"))

 weight <- c(ctl, trt)

 anova(lm.D9 <- lm(weight ~ group))

 summary(lm.D90 <- lm(weight ~ group - 1))# omitting intercept

 summary(resid(lm.D9) - resid(lm.D90)) #- residuals almost identical

 opar <- par(mfrow = c(2,2), oma = c(0, 0, 1.1, 0))

 plot(lm.D9, las = 1)      # Residuals, Fitted, ...

 par(opar)

18. Smoothing Splines 

  library(modreg)

  data(cars)

  attach(cars)

  plot(speed, dist, main = "data(cars)  &  smoothing splines")

  cars.spl <- smooth.spline(speed, dist)

  (cars.spl)

  all(cars.spl $ w == table(speed)) # TRUE (weights = multiplicities)

  lines(cars.spl, col = "blue")

  lines(smooth.spline(speed, dist, df=10), lty=2, col = "red")

  legend(5,120,c(paste("default [C.V.] => df =",round(cars.spl$df,1)),

               "s( * , df = 10)"), col = c("blue","red"), lty = 1:2,

       bg='bisque')

detach()

