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Note from MADS MADLAD:

Thank you for checking out my free summary. When | was writing these |
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available. This is why | decided to write something that is truly complete with a
lot of effort put into it.

It helped me and my friends get good grades, but | always had you in mind, the
future reader. When necessary, | always went the extra mile to make my
summaries, more readable, organized and complete.

If you feel like it, leave me a review of how the course is going using this
summary, it will make my day to hear your feedback.
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Contact info:

If you need help or have an inquiry, contact me: https://www.georgedreemer.com

Connect with me on LinkedIn: https://www.linkedin.com/in/georgedreemer/

Donations:

By no means am | looking for fellow students to send me money! But if you feel like sending
me some ETH or BTC, you can do so here:

--> ETH: 0x123e086c6808459e7fC6Ac7F64a77dBA1dDe0149

--> BTC: bclggwzc82vph5v8rmzefdywechjf85772n7m2e22g
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Week 1 (Lecture 1)
Lecture 1 —Intro to R + Intermediate R

Introduction to R: Variables, Vectors, Matrices, Factors, Data Frames and Lists.

Variables: the most basic element, it is one single value.

- Different data types:

o Numeric: values are numbers or decimals

o Integer: values are number but NOT decimals

o Character: text strings

o Factor: special variable which is a string, but can be only
a limited number of strings (e.g., Low, Medium, High).
Usually used for categorical data.

o Logical: only two values TRUE or FALSE

Note from MADS Madlad: This is a great source to see these data types with examples and
further explanations - https://statsandr.com/blog/data-types-in-r/

Vectors: one-dimensional array that can hold multiple data of the same data
type (e.g., only strings or numeric).

script.R

1l

2 poker_vector <- c(

3 roulette_vector <- c(
4 days_vector <- c(

Matrices: two-dimensional collection with a fixed number of rows and columns
of elements of the same data type.

box_office <- c(
region <- c(
titles <- c(

)

star_wars_matrix <- (box_office,
nrow = 35, byrow = .
dimnames = (titles, region))

-
3
&
5
6
7
8
9
e

[
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Factors: specific types of variables that is categorical in nature.

- Values are like labels (e.g. Rural, Urban...)
- Only a limited number of categories

temperature_vector <- c( p ' ' )
factor_temperature_vector <- (temperature_vector, order = JE, levels = cC

( ' ) ))

factor_temperature_vector

Data Frames (DF): multi-dimensional array with different data types.

When inspecting a df there are some handy basic functions:

- head() — prints the header and first few rows of your data frame
- tail() — prints the header and last few rows of the data frame
- str() —tells you about the structure of you df, namely:
o total number of observations
total number of variables
full list of the variable names

data type of each variable
the first observartion/row

O O O O

type <- c(

diameter <- c(
rotation <- c(

rings <- c(FA

planets_df <- data.frame(name, type, diameter,rotation,rings)
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Lists: a list of items with different length, type, characteristics.

You can put: vectors, matrices and even data frames in a list!

Y

my_vector <-

my_matrix <-

my_df <- mtcars[1:10,]

VoMW N

[y
[

my_list <- (my_vector, my_matrix, my_df)
names (my_list) <- c( , , )

=
N

Intermediate R: Conditionals, Control flow, Loops, Functions, Apply family,
Utilities.

Conditionals and Control Flow
- Relational operators: comparing R objects
o Equality ==
o Greater/Less Than >/ <
o Not Equal !=

[

2
3
4
)
6
7
8
9

R
= O
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- Logical operators:
o AND &
o OR |

[

linkedin <- c(16, 9,
last <- tail(linkedin,

last < | lLast >

VOO0 DN

last > & last <=

- Conditional Statements:
o if
o else if
o else

=

(i >= & b >= 15) {
sms <- 2 * (1i + fb)
(i < & b < ) {
sms <- * (1i + fb)

{

sms <- 11 + b

oo NN

=
N 2O

}

e
DN N

[y
o

print(sms)
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Loops
- While loops: look like repeated if statements

speed <-

(speed > )
print(paste(

(speed > )

print(
speed <- speed

{

print(
speed <—- speed

- For loops: iterate over all elements in a sequence.
o Two ways: normal and indexed:

linkedin <- c(

r r

(p linkedin) {
print(p)

(i :length(linkedin)) {
print(linkedin[i])
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Functions: a defined operation that does something with the input you give it.

R offers both in-built functions and the ability to define our own functions.
- Pre-defined functions example: mean()

linkedin <- c(
facebook <- c(

avg_sum <- mean(linkedin + facebook)

avg_sum_trimmed <- mean(linkedin + facebook, trim =

print(avg_sum)
print(avg_sum_trimmed)

- Self-made function examples:

interpret <- (num_views) {
(num_views > 15) {
print(paste( ))
(num_views)

} {
print(paste(
)

sum_abs <-
abs(a)+abs(b)

}
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Apply family:

- Lapply: apply a function to a specified set of data, and return a list.
pioneers <- c(
split_math <- strsplit(pioneers, split =

split_low <- lapply(split_math, tolower)

[
P OYOO0O<NNO0ONWOWNRE

[

str(split_low)

R Console Slides

- Sapply: apply a function to a specified set of data, and return a vector.

13 sapply(temp, max)

Slides

Use sapply() to find each day's maximum temperature

sapply(temp, max)
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- Vapply: more robust version of Sapply, where you have more control over
the ouput.

basics <- (x) {
c(min = min(x), mean = mean(x), max = max(x))

}

1l
2
3
4
<
6
7
8
9

vapply/(temp, basics,

R Console Slides
# Apply basics() over mp using vapply()

vapply(temp,

min o |
mean 4

maxXx

Utilities
R contains a large number of useful utilities and functions to do basic work on
your data. You can also add external libraries with specialized utilities.

-  Mathematical utilities:

= abs() : Calculate the absolute value.

« sum() : Calculate the sum of all the values in a data structure.

« mean() : Calculate the arithmetic mean.

« round() : Round the values to O decimal places by default. Try out
?round in the console for variations of round() and ways to
change the number of digits to round to.
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- Data utilities:

L]

seq() : Generate sequences, by specifying the from, to,and by
arguments.

rep() : Replicate elements of vectors and lists.

sort() : Sort a vector in ascending order. Works on numerics, but
also on character strings and logicals.

rev() : Reverse the elements in a data structures for which
reversal is defined.

» str() : Display the structure of any R object.

» append() : Merge vectors or lists.

e is.*() :Check for the class of an R object.

» as.*() : Convert an R object from one class to another.

» unlist() : Flatten (possibly embedded) lists to produce a vector.

L]

L]

o Grepl and grep: R’s Regex - check whether a regular expression
could be matched with a character vector.

script.R solution.R

emails <- c(

grepl( , emails)

hits <- grep( , emails)

emails[hits]
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o Sub and gsub: takes it one step further from grep/grepl, by both
matching and then replacing the match with what you assigned.

G- Light Mode

emails <- cf

,emails)

R Console Slides
sub() to convert the email domains to datacamp.edu

.edu$", "@datacamp.edu”,

- Importing Data in R /w Readr package
o Read_csv
o Read_tsv
o Read_delim

Note from MADS Madlad: When you have done the Datacamp courses Intro to R and
Intermediate R yourself, you will get a better feel for all of this than just by reading it. It’s
also way more fun!

Good luck and congrats on finishing your first week of the MADS program.



