The Basics




Assignment

The “<-" operator equals “=

> Assigns “3”
variable “a”




Operators

No surprises here

S * /  means:
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+, -, multiply, division and exponentiation
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Functions

Functions have parenthesis

functienenanesfaraunents
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Functions |l

Functions take arguments
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Lots of functions

Examples
Basics: mean (), sd(), seqg(), cos{(),
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Important data structures

vector: series of instances of same mode / class
matrix: table containing items of same mode

data.frame:a table that may contain columns of different class
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Important data structures

vector: series of instances of same mode / class

matrix: table containing items of same mode

data.frame:a table that may contain columns of different class
list: series of objects (in fact a vector of mode list)

function: a function

formula: “describes relations bet What is a mode!
Examples:

logical: TRUE, FALSE

numeric: |,2.4, 500
character:“Genea”’,’GeneB”,’GeneC”
integer: 1,2, 3,4




Vector

How to make one (examples):

vl<-vector (length=10) # define one
v2<-c (”a”,”b"”,”c”,”d”,"e”) # cat some items

1~. ,;

,1’ ...r\‘




Functions that take a Vector

Examples:
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METd )

How to make one (examples):

ml<-matrix(1:20, nrow=5, ncol=4) # define one
m2<-cbind (v3,v4,v6) # cat some vectors (or rbind)
m3<—cor (m2)# some functions return a matrix

m4<-ml[1:4,1:2] # subset another object

A Matrix is:

A table with items of identical mode, eg.
logical, numeric, character or factor




Functions that take a Matrix

Examples:
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data.frame

How to make one (examples):

dfl<-data.frame (name=vl, mark=v2, course=v3)# define
df2<-read.table (file="myfile”) # read from file

df3<-dfl[,c (“name”, “course”) ] # subset another object

A Data Frame is:

A table that may have columns of different
modes




Functions that take a
data.frame

Examples:
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List

How to make one (examples):

L1<-1list (marks=dfl, letters=v2)# define one
[.2<-t.test (v4) # many functions return a list

__L3< L2[ ("StatlSth", "p value")]# subset another I|st
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A List is:
a concatenated series of objects
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Functions that take a list

Examples:
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Function

How to make one (examples):

my . topnames . f<-function (v, top=100) {
return (names (rev (sort (v) ) [1:top])

)




str ()

Get the “structure” of an object (vector)

str (euro)
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STr

Get the “structure” of an object (matrix)

str (M)
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~0.00684 ~1.66300 ...




str ()

Get the “structure” of an object (data.frame)

str (cars)
'data.frame': 50 odbs. of 2 variables:
$speed num 44778 910 lO 10 11,...,
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str ()

Get the “structure” of... now you try

write:
data () and find out the structure (str ()) of

__some of these bUI|C| in objects
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Index / subset / slice

R is very powerful in slicing
Examples:

“Get the values of the controls”
value[names(value) ”ctr;”]
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Recycling - be aware

Example:
a<-c(1,10,100,1000
o= 2
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Get help

Help on a specific function:
help (rnorm) # get help on the “rnorm” function

?rnorm # short for the same thing

Fuzzy help search:
hedp.ascarchilpcali)

cool plot function




'.Qv data.frame

sd {stats} R Documentation
Standard Deviation
Description

This function computes the standard deviation of the values in x. If na.rm is TRUE then
missing values are removed before computation proceeds. If x is a matrix or a data frame, a
vector of the standard deviation of the columns is returned.

Usage
sd(x, na.rm = FALSE)

Arguments

X a numeric vector, matrix or data frame.
na.rm Jogical. Should missing values be removed?

See Also
var for its square, and mad, the most robust alternative.

Examples

sd(1l:2) * 2

[Package stats version 2.7.1 Index]




Write reports

A_25-35_vs_salt_report.R - [Bjorns-Mac-2.local] /Users/hbjorn.o/Desktop/
File Edit Search Preferences Shell Macro  Windows Help
{Usersfhbjom.o/Deskiop/A_25-35_vs_salt_reportR 2325 hytes L:12 C: 48

Design<-read.table( , header=TRUE, row.nanes=1)
Treatnent<-factor (DesigndTreatnent, =c q

require (affy)
affyb<-read. affybatch(filenames=rownames(Design)) # ignore warnings
ei¢-exprs (rmaaffyh) )

t Statistics

require(genefilter)

subset. 1<-Treatment %in% ¢ ; Ik
pval<-rowttests(ei[,subset.i], factor(Treatment[subset.i]))$p.value

ey I Ry .
* rold change

fo<- apply(ei[,subset.i], 1, function(V){ctrl. i<-Treatment[subset.i]== ; (V['etrl. i])-mean(¥[ctrl. 1]} })

* FOR

Permutations
pf1<-factor (Treatment|subset.1][c(11,2,7,8.,4,3, 9
pf2<-factor (Treatment[subset. 1][c(12,1,8,3,7,2, 8
pf3<-factor (Treatment[subset. 1][c(6,11,5,7,9,1, 4
pfd<-factor (Treatment|subset.1][c(6,5,11,1,7,9, 1
t factor check

cor{matrix(cEfactor{Treatment[subset.i]},pfl,pf2,pf3,pf4 J, ncol=5))

,9,12,6,10,1) ])
,4,5,6,10,11) 1)
,2,8,10,3,12) )
0,4,8,2,3,12)])

pval. pernl<-rowttests (ei[ ,subset. 1], pfl)8p. value
pval. perm2<-rowttests (ei] ,subset. 1], pf2)§p. value
pval. perm3<-rowttests (ei] ,subset. 1], pf3)§p. value
pval. pernd<-rowttests (ei[ ,subset. 1], pfd)§p. value
pval. dxperm<-c (pval. perml, pval.pern2,pval. pernd,pval. pernd)

ps<-sort (pval)

fdr_tmp<-vector( =ps)

for(i in 1: (ps)) {
fdr_tmp[1]<-sun(pval. dxperm <= ps[i]) f4/1

N}
fdr_tmp[fdr_tmp>1]<-1




Loops

for, while, repeat, break, next

Examples:

1:10)
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No surprises here:

dafialeds>dlal)
message ("1 1s more than 10"




No surprises here:

dafaled a0
message ("1 1s more than 10"




