



Lab 5

Recycling in R
When operating two or more vectors of different length, the vectors of shorter length may be repeated to match the length of longer vector
x <- 1:10
x+2
[1]  3  4  5  6  7  8  9 10 11 12
x + c(2,3,4)
 [1]  3  5  7  6  8 10  9 11 13 12
Warning message: longer object length is not a multiple of shorter object length in: x + c(2,3,4) 
   x+c(1,2)  
 [1]  2  4  4  6  6  8  8 10 10 12

Recycling sometimes is useful   
cbind(1,x) ##equivalent to cbind(rep(1,length(x)),x)  


Subsetting Data
Subset vectors
Select by index
[image: ]

x[n] 									##nth element
x[-n] 								##all but the nth element
x[1:n] 								##first n elements
x[-c(1:n)] 							##elements from n+1 to the end
x[c(1,4,2)] 						##specific elements
x["c6"] 								##element labeled "c6"


Select by values
x[x == 3] 							##all elements equal 3
x[x > 3 & x < 5] 					##all elements between 3 & 5
x[x %in% c(1,2,5)]            ##elements that are subset of ##c(1,2,5) 

x <- c("this", "is", "a", "nice", "day", "and", "a", "nice", "week")
   
x[x =="day"] 					   ##(character vector),elements=day
x[x %in% c("a","and","day")] 	##(character vector),elements in  
                                                                        ##c("a","and","day")

Subsetting Data (continued)
Indexing lists
x[n] 					list with elements n
x[[n]] 				nth element of the list
x[["name"]] 		element of the list named "name"
x$name 				element of the list named "name"
Indexing matrices
x[i,j] 				element at row i, column j
x[i,] 				row i
x[,j] 				column j
x[,c(1,3)] 			columns 1 and 3
x["name",] 			row named "name"
Indexing data frames (matrix indexing plus the following)
x$name 				column named "name"
x[["name"]] 		column named "name"
x[ y>15 & Z>100, ]                rows where  y>15 & Z>100    
x[ y %in% c(1,2,3),] rows where y is a subset of c(1:3)

Mathematical Operations on Matrices 
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Elementwise addition
	x + y
Elementwise subtraction
	x - y
Elementwise multiplication
	x * y
Elementwise division
	x / y
Elementwise exponentiation
	x ^ y
Mod: x mod y
	x %% y



Matrix Inverse
	solve(x)
Row sums and column sums
rowSums(x, na.rm=False) colSums, rowMeans colMeans
Integer division
	x %/% y
Matrix multiplication
	x %*% y
· This makes an inner product if two vectors are multiplied.
· 



Missing Values
NA is a reserved value in R
is.na(X)    #test for missing values in X
!is.na(X)   #test for NOT a missing value
na.omit(X)  #delete any row with at least one missing value

For example:
is.na(x)
[1] FALSE
x == NA
[1] NA

Note:  It is wrong to use X==NA to test for missing value. Any logical or mathematical operation with NA will return NA.
	x > NA  
[1] NA
	x + NA
[1] NA


Many functions have an option to choose how to deal with NA.
sum (..., na.rm = FALSE); the default is not removing NA when performing a sum.  If there is a NA in the elements, the result will be NA. To remove NAs from elements, specify na.rm = T. A partial list of such functions includes mean, rowSums, colSums, var.

For example,
sum(c(1,2,NA,3,4)) 
[1] NA
sum(c(1,2,NA,3,4),na.rm=T) 
[1] 10


Summarizing Data
R has individual functions to produce various summary statistics. Here is a list of these functions

length(x)	length of a vector
min(x)       min of a vector, or min of all the elements of a matrix
max(x),range(x),quantile(x),sum(x) are used similarly as min()
mean(x)   	mean of a vector, or mean of all the elements of a matrix, 					or mean of each variable of a data frame.
summary(x)  produce min,max,Q1,mean,median, Q3 for numeric 						variables, print first 6 levels for factors
var(x)		variance of a vector,  or pairwise covariance among 						column vectors of a	matrix or a data frame
sd(x)		   standard deviation of a vector, or of each column vector of 					a matrix or a data frame
table(x)    count of different values
Most of these functions have an ‘na.rm’argument to deal with missing data.
An example:
#random sample 20 numbers with replacement from 1 to 10
x<-sample(1:10, 20,replace=T)
x
[1] 7 2 7 3 6 3 8 1 5 5 10 7 6 2 7 8 6 8 6 5
table(x)
x
 1  2  3  5  6  7  8 10 
 1  2  2  3  4  4  3  1 
names(table(x))
[1] "1"  "2"  "3"  "5"  "6"  "7"  "8"  "10"
y<-table(x)


[bookmark: _GoBack]Export Data

Exporting R data to a plain text file using write.table

Major arguments: 
write.table(dataframe, file = "", append = F, quote = T, sep = " ", na = "NA",  row.names = TRUE, col.names = TRUE)
Example: exporting a few variables of file worms into a comma delimited text (.csv) file with an empty space for missing data

write.table(worms[,c(2,1,3,4)], file = "w2.txt", quote = F, sep = ”,”, na = ””, row.names = F) 

Note: If you would like append to an existing file, use append=T option. 
Order of variables in the output is the same as order in the selection worms[,c(2,1,3,4)].
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> x <= 1:10

> names (x) <- paste("c", 1:10, sep="")

> x

cl c2 ¢3 c4 ¢S5 c6 cT cB c9 clo
1 2 3 4 5 6 7 8 9 10




