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STA 141A Summary Part 1 

I. R Basics 

1. Working directory 

 

 

 

2. Arithmetic Operations 

+ (addition), - (subtraction), * (multiplication), / (division), %% 

(remainder), %/% (integer division), ^ (exponent), log(x, base), factorial(x), 

exp(x), sin(), cos(), tan(), sqrt(), max(), min(), sum(), mean(), median(), 

quantile(x, prob), round(x, n), rank(), signif(x, n), var(), sd(), cor(). 

3. Assign value 

We can use “=” or “<-” to assign value to a variable. 

4. Print variable 

 

 

5. Print and assign 

 

 

6. Workspace functions 

 

 

 

 

 

 

7. R is case sensitive. 

 

II. Vectors 

1. Create vectors 

 

 

 

 

 

2. Types 

We can use class() or mode() to check the type of a vector. Note that a vector 

has to have elements that are the same mode. The vector is coerced to the 

most flexible type. Character is the most flexible. 

We can also use the following command to convert types: 

 
3. Vector structure 

 

 

 

 

 

4. Sort vector 

 

 

 

5. Sampling 

 

 

6. Recycle 

Shorter vectors are recycled.  

 

 

 

 

7. Logical vectors 

OR: | 

 

 

 

 

AND: & 

 

 

 

 

NOT: ! 

 

 

 

 

 

 

 

 

%in%: This operator is used to identify if an element belongs to a vector. 

 

 

8. Searching for elements in the vector 

which takes a logical vector, and returns an integer vector of positions, the 

position of the element/elements that satisfy a condition. 

 

 

 

 

9. Calculate sum and mean of logical vector 

 

 

 

 

10. Subset 

1) Subset using a logical vector 

 

 

 

 

2) Subset using elements position 

 

 

 

 

 

3) Subset using the name 

 

 

 

11. Equality of vectors 

 

 

 

 

12. Removing NA 

 

 

 

 

 

13. Frequency table 

 

 

 

 

 

 

 

 

 

 

 

 

getwd() 

setwd("/path to working directory") 

print(x) Output: 1 

(x <- 2) Output: 2 

ls() 

objects() 
Use ls() or objects() to show all 
the objects in the workspace. 

rm(y, z) removes variables y, z, 
rm(list=ls()) removes everything. 

rm(y,z) 

rm(list=ls())  

c(2,4,6) 

2:6 

seq(2,3,by=0.5) 

rep(1:2, times=3) 

rep(1:2, each=3) 

2 4 6 

2 3 4 5 6 

2.0 2.5 3.0 

1 2 1 2 1 2 

1 1 1 2 2 2 

Join elements into a vector 

An integer sequence 

A complex sequence 

Repeat a vector 

Repeat elements of a vector 

 

length(x) #return the length of the vector x 

head(x) #return the first 6 elements of vector x 

head(x, n) #return the first n elements of vector x 

tail(x) #return the last 6 elements of vector x 

tail(x, n) #return the last n elements of vector x 

sort(x) #sort increasingly 

sort(x, decreasing = TRUE) #sort decreasingly  

sample(x, size, replace = T/F)  

z = 1:8 

x = 1:4 

x+z 

Output: 

2 4 6 8 6 8 10 12 

x <- 11:20 

x<15|x>18 

x<18&x>15 

x != 15 

Output: TRUE TRUE  TRUE  TRUE FALSE FALSE FALSE FALSE TRUE TRUE 

Output: FALSE FALSE FALSE FALSE FALSE TRUE TRUE FALSE FALSE FALSE 

Output: TRUE  TRUE  TRUE  TRUE FALSE TRUE TRUE  TRUE  TRUE  TRUE 

!(x<18&x>15) 

Output: TRUE  TRUE  TRUE  TRUE FALSE TRUE TRUE  TRUE  TRUE  TRUE 

15 %in% x Output: TRUE 

which(x<16|x>18) Output: 1  2  3  4  5  9 10 

which(x<16) Output: 1 2 3 4 5 

sum(x<15) Output: 4 

mean(x<15) Output: 0.4 

x <- c(1,2,3,4,5) 

x[c(TRUE, TRUE, FALSE, FALSE, TRUE)] #Output: 1,2,5 

x[x<3] #Output: 1,2 

x[x<3|x>4] #Output: 1,2,5 

x <- c(1,2,3,4,5) 

x[2] #Output: 2 

x[-2] #Output: 1,3,4,5 

x[c(1,5)] #Output: 1,5 

x[-c(1,5)] #Output: 2,3,4 

x <- c(time1 = 2.5, time2 = 3.2) 

x['time1'] #Output: ## time1 ## 2.5 

x <- 1:3 

y <- c(1,2,4) 

x==y #Output: TRUE  TRUE  FALSE 

x[x==y] #Output: 1 2 

x<-c(1,2,NA,10,7) 

sum(x,na.rm=TRUE) #Output: 20 

mean(x, na.rm=TRUE) #Output: 5 

is.na(x) #Output: FALSE FALSE TRUE FALSE FALSE 

x[!is.na(x)] #Output: 1 2 10 7 



14. Factor 

A factor is created using the factor() function. 

 

 

 

 

 

 

To simply print the levels of a factor the function levels() can be used. 

Factors can be useful to “filter out” typos or unacceptable values. 

 

III. Matrix 

1. Matrix Basics 

 

 

 

 

 

 

 

 

 

When adding two matrices that have the same dimension, they will add each 

other in the same position. Same for element-wise multiplication. 

2. Matrix operations 

 

 

 

 

 

3. Deal with NA 

 

 

 

 

4. Using apply 

 

 

 

5. Subset 

Using the elements' position 

 

 

 

 

Using a logical vector 

 

 

Using column names or row names 

 

 

 

 

6. Filtering 

 

 

 

 

IV. List 

1. List Basics 

 

 

 
2. Subset 

 
3. Extract the first element of the fourth element of the list 

 
4. Select a sublist 

 
 

V. Arrays 

1. One vector argument to describe all dimensions 

 
2. Subseting an array is like subseting a matrix but you will have more 

dimensions to specify 

 
3. Select the last row of the third matrix 

 
4. Select the first element of the third matrix 

 
 

VI. apply(), lapply(), sapply(), and tapply() 

1. apply() 

 

 

X: an array, including a matrix. 

MARGIN: a vector giving the subscripts which the function will be applied 

over. E.g., for a matrix 1 indicates rows, 2 indicates columns, c(1, 2) indicates 

rows and columns. Where X has named dimnames, it can be a character 

vector selecting dimension names. 

education <- c('low', 'mid', 'high', 'high', 'mid') 

educationf <- factor(education) 

educationf 

## [1] low  mid  high high mid  

## Levels: high low mid 

matrix(data = NA, nrow = 1, ncol = 1, byrow = FALSE, 

       dimnames = NULL) 

ncol() #shows the number of columns 

nrow() #shows the number of rows 

dim() #shows nrow first, ncol second 

cbind() #add new vector of the same length of row 

rbind() #add new vector of the same length of col 

attributes() #shows the dimension 

colnames() #add colnames 

rownames() #add rownames 

t(A)%*%B # Matrix multiplication and transpose 

sum(A)# add all elements 

prod(A) 

colSums(A) # sum columns 

rowSums(A) # sum rows 

colSums(A, na.rm =T)# sum cols 

rowSums(A, na.rm=T)# sum rows 

colMeans(A, na.rm = T)# mean columns 

rowMeans(A, na.rm = T)# mean rows 

apply(M, 1, sum, na.rm=T) # row sum without NA 

apply(M, 2, sum, na.rm=T) # col sum without NA 

 

M[n] # the n-th number in the matrix 

M[n,] # the n-th row of the matrix 

M[,n] # the n-th col of the matrix 

M[n,m] # the n-th row, m-th col of the matrix 

 

M[c(TRUE, FALSE, FALSE),c(TRUE, FALSE, FALSE)] 

colnames(A) <- c("First","Second","Third") 

rownames(A) <- c("a","b","C") 

A["b","First"] 

A[2,"First"] 

A <- matrix(100:105, ncol = 3, nrow = 2) 

which(A==105) # return the index of element is 105 

which(A==105,arr.ind=TRUE) # return 105 row and col 

apply(X, MARGIN, FUN, ..., simplify = TRUE) 



FUN: the function to be applied: see ‘Details’. In the case of functions like 

+, %*%, etc., the function name must be backquoted or quoted. 

...: optional arguments to FUN. 

simplify: a logical indicating whether results should be simplified if possible. 

2. lapply() 

 

 

lapply returns a list of the same length as X, each element of which is the 

result of applying FUN to the corresponding element of X. 

 
3. sapply() 

 

 

USE.NAMES: logical; if TRUE and if X is character, use X as names for the 

result unless it had names already. Since this argument follows ... its name 

cannot be abbreviated. 

sapply is a user-friendly version and wrapper of lapply by default returning a 

vector, matrix or, if simplify = "array", an array if appropriate, by applying 

simplify2array(). sapply(x, f, simplify = FALSE, USE.NAMES = FALSE) is 

the same as lapply(x, f). 

 
4. tapply() 

 

 

 

 
 

VII. Splitting according to a factor 

 

 

 

 
 

VIII. Control structures: if, for, repeat, while 

1. If statement 

 

 

 

 

2. Nesting if statements 

 

 

 

 

3. For loop 

 
4.While loop 

 
5. Repeat 

 
 

IX. Function 

 

 

 

 

 

 

 

lapply(X, FUN, ...) 

sapply(X, FUN, ..., simplify = TRUE, USE.NAMES = TRUE) 

tapply(X, INDEX, FUN = NULL, ..., default = NA, simplify 

= TRUE) 

 

 

 

 

 

 

 

if (CON) {ACTION1} else {ACTION2} 

if (CON) ACTION1 else ACTION2 

ifelse(CON, ACTION1, ACTION2) 

ifelse(CON1, ACTION1,  

       ifelse(CON2, ACTION2,  

              ACTION3)) 



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 
 

 

 




