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Lecture 01: Introduction to R Programming

Hello everybody. Welcome to Marketing Analytics course. This is the first module-
Introduction to R Programming and my name is Dr. Swagato Chatterjee, Vinod Gupta

School of Management, IIT Kharagpur. I will be taking this course for you.

Introduction to R Programming; so first we have to discuss before we jump in this thing
that why are we doing R programming. We will do hands-on of marketing analytics. Now
hands-on can actually be done using various software. But we have chosen Excel for

some of the smaller problems and R programming for a bigger problem.

Now Excel is something that is almost inevitable in today's management era. All people,
I would say all managers actually use spreadsheet modeling. And even the academicians
who teach managers, future manager will also be required to know the intricacies of
Excel. And we will actually majorly focus on how the various features of Excel can be

used in marketing problem solving.

On the other hand, the problem with Excel is that it becomes a little bit of limited when
the data size is big. If the data size, the number of rows is more than 6 lakhs, Excel
actually have some problem. So it is better to use a software which is handy to deal with

a little bit of larger size of data.

Now we have multiple software propriety and non-proprietary, open source which we
have in our hand. But we have chosen R, because one reason is, it is open source. The
second reason 1is it has huge support. So there are lots of resources available online. You
can learn it on your own. We will be actually teaching you a little bit. But you can do on

your own as well.

Another option is Python, obviously. But Python is more used in; for the deployment;

when you create a software which will be deployed for an automated kind of problem



solving. But R is more good for research oriented work. And Marketing Analytics often

backend research oriented work, so we will focus on R Programming.

Now R I told that it is online. It is the open source, available online, freely downloadable.
So before we jump in, we will have to learn how to download it and how to install the R
Programming. We will have a few sessions on R Programming, before we jump in the

actual marketing analytics, so that you become handy with the software.
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CONCEPTS COVERED

» INSTALLATION OF R & RSTUDIO
» VECTOR: NUMERIC, CHARACTER, FACTOR

» MATRIX AND DATAFRAME
» DATA MANIPULATION
» IFELSE. LOOPS, FUNCTIONS, DATE ETC.

So the first thing is, this particular presentation will show you how to install R and R
Studio and I will discuss about R Studio also. And then today we will cover these aspects
like vector matrix, data manipulation and little bit if-else functions in a few probably one

or two sessions.
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INSTALL R

* (o to: https://cran.r-project.org/bin/windows/ and click on

“install R for the first time”

* Download the latest version available. Currently it is R3.6.1

* Install

Now installation of R that is the first job. If you want to install R, you have to go to this
particular link. You can also go to Google and search for Cran R or something like that
or R download or something like that. It will ultimately lead you to this particular link. I
have chosen Windows because I use Windows. If you use some other ways, then you can

use corresponding R software.

So you have to go to this particular link and click on “install R for the first time”. It will
be written there, you have to click on that. That will actually direct you to the latest
version of R available, currently the latest version is R3.6.1. So once you go there, you
actually download R3.6.1. When we actually see this video, probably more recent version
of R might be available. If it is available, download that. Now after downloading it, you
have to install by double clicking on the installer like you do for any other exe file and it

will get install.

Now we actually use R Studio over R. R has its own Ul- user interface also. But we use
RStudio because I have seen; it is my personal opinion and probably many of, many other
people will actually agree with me that RStudio’s Ul is more user-friendly than R’s UL

There are lots of more options available, lots of more drag and drop kind of options or



click kind of options are available which makes it easier. And, so RStudio is also free, it

is open source software. So it is better to use that.
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INSTALL RSTUDIO

* Goto: https://rstudio.com/products/rstudio/download/ and

choose RStudio desktop (Free version)

* Download the latest version available depending on your OS.
| prefer Windows and the choice is “RStudio 1.2.5001 -
Windows 10/8/7 (64-bit)".

¢ Install

So we go to this particular link to download R Studio. So when you go to the link, there
are various versions of RStudio available and we will use this RStudio desktop which is
the free version. And again in the free version for various OS lots of different kinds of
installers are available. We will use the RStudio, the latest version for Windows 10 or 8
or 7 because I am doing it for Windows. So the latest version currently available is
RStudio 1.2.5001. But when you do it, further latest version can come, whichever is the

latest version available, install that.
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INSTALL RSTUDIO - 32 bit system

* Older versions of Rstudio is compatible with 32 bit system

+ Download from here: https://support.rstudio.com/hc/en-

us/articles/206569407-Older-Versions-of-RStudio

¢ Install

Now problem with RStudio, little bit of problem with RStudio is that newer versions are
more focused towards 64 bit system. Now by chance if you have a 32 bit system, you
have to go to this link. And then the same thing, here the older versions are there. The
version which is most recent but older, but at the same time handles 32 bit system can be

downloaded from here.

So you can download that and install that. For the Marketing Analytics purpose, both of
these RStudio whether it is 64 bit or compatible with 32 bit, both of them will work. So
we have no problem. Install any one of them. So once you have installed this, we will be
able to go ahead with learning basic R Programming which will be used in Marketing

Analytics course as we proceed.
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INSTALL RSTUDIO - 32 bit system
+ Older versions of Rstudio is compatible with 32 bit system

+ Download from here: https://support.rstudio.com/hc/en-

us/articles/206569407-Older-Versions-of-RStudio

+ Install

INSTALL RSTUDIO - 32 bit system

+ Older versions of Rstudio is compatible with 32 bit system

+ Download from here: https://support.rstudio.com/hc/en-

us/articles/206569407-Older-Versions-of-RStudio

+ Install

Now I will show you how to start with the RStudio. So once you have installed it, you
can go and click on this Start button. RStudio might be shown there or you can just

search for RStudio. And RStudio will come, you can click on that. And once you click on

that, something like this open.
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O -0 A Gotofile/function ~ Addins ~

O] wistr
sourceonsave | Q /v SRun | 0%

1 —vector
2
B8 b=5
4
5 #a longer vector
6 a=1:
7 b=c(2,5,6,8,9)
8
9 Tength(a)
10 c=length(b) #finding the Tength of b and saving it in ¢

12 class(a)
11| (Toplevel) ¢

Console  Terminal Jobs

=f
platform: x86_64-w64-mingu32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'Ticense()' or 'licence()' for distribution details.

R is a collaborative project with many contributors.
Type 'contributors()' for more information and
'citation()" on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or
‘help.start()' for an HTML browser interface to help.
Type 'q()' to quit R.

* source *
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%% Global Environment +
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@ Analysis of MR images. ppt 63038
Autodesk Application Manager
Custom Office Templates
Easylpsetup Software

Inventor Server SDK ACAD 2016
Lect-11-EAISGwaveform 5G_NR - R. P
NetworkCameraView ! ¢
Notes Y.
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O - @ A Go tofile/funcior ~ Addins ~

Console  Terminal - Jobs

e

R version 3.6.1 (2019-07-05) -- "Action of the Toes"
Copyright (€) 2019 The R Foundation for statistical computing
platform: x36_64-w64-lmingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'Ticense()' or 'licence()' for distribution details.

R is a collaborative project with many contributors.
Type 'contributors()' for more information and
'citation()" on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or
"help.start()" for an HTML browser interface to help.
Type 'q()' to quit R.
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B Analyss of fMRI images. pptx 6303K8
Autodesk Application Manager
Custom Office Templates
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NetworkCameraView r
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& project: (None) »
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*15PM

&) project: (None)
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Modified

0ct 22, 2019, 5:58 PM
Qct 16, 2017, 1247 PM
28, 2018, 11:41 AM

Now for your case; for my case there was already one file was open. But most of you, if

you are doing for the first time, this is something that you will see. This is a view or

probably something similar to this view is what you will see. Now this is an Ul, as I told

that it is more friendly than R’s own Ul and there various aspects of this particular UL

Currently you can see there are three boxes. Two here in this part and one is this side.

And I will actually explain step by step, what are the jobs of these particular boxes.



Now in any software, whether is it let us say, Microsoft Word or Excel or whatever, you
want to first start with a blank page, where you will write anything and save that
particular file. Now here also we will start with a blank page that is the first job that we

have to do open a blank page.
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So to do that what I will do is, I will you to the file at the corner, left corner you will see
file and then new file and R script. File, New File, R Script, you can also click on

Ctrl+Shift+N. So that will open something like this.



(Refer Slide Time: 08:25)

e G Coe Vion Bt Sesin Bl Doy Pl Took Wy
O -0y - o to file/function ~ Addins R project: (None) »
] Untited (7] Environment History ~Connections =
sourceonSave = & /v *Run | *% Source 2 72 Import Dataset ¥ List *
L B Global Environment +
I
11 (Toplevel) s RScipts  Files Plots Packages Help Viewer =1
Console Jramial®i N ote =] Sinewrolder | © peite o]Rename | G More -
N 4 Home
platform: x86_64-w64-mingw32/x64 (64-bit) g e e o
9] Rhistory 48 0ct 22,2019, 5:58 PM
R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions. g M Dl A
Type 'license()' or 'licence()' for distribution details. - Analysis of fMRIimages. pptx 6303KB Nov 28, 2018, 11:41 AM

. . . q q Autodesk Application Mana
R is a collaborative project with many contributors. todesk Applicalon Manager

Type 'contributors()' for more information and Custom Office Templates
'citation()' on how to cite R or R packages in publications.

Easylpsetup Software
Type 'demo()' for some demos, 'help()' for on-Tine help, or Inventor Server SDK ACAD 2016
help:star"t() for an HTML browser interface to help. Lect-11-EAISGwaveform SGNR -R... 11/ oM
Type 'q()' to quit R.
NetworkCameraView [E
/
> Notes

It is a new untitled file. That means it is a new file where no name is there. Now it is a
good practice that I believe, that when you have opened a new file in let us say Microsoft
Word or Excel, it is a good practice that you save it. You save it, so that later point of
time if you write something, you just press Ctrl S and it get saved. So otherwise, by
chance your computer hangs or by chance; sometimes it is a programming language, so if
you run a program, sometimes it can get probably disturbed. So that you do not lose your

data, you do not lose your code, it is a good practice to start saving from the very first.
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So what I will ask you to do is to click on this button, which is a blue button you can see.
It is a floppy disc kind of button. If you can click, it is a save button actually. If you click
on that it will ask you where to save. And you choose any where. So I will probably save
it on my desktop. There is something called, I have created a folder. And I have probably
write something like “practice.r”. Now once I write that and save that, this particular file

gets saved.

Now you are ready to use RStudio. So there are lots of options and not all the option can
be taught on the first day. We will slowly see that what are the various options available,

how we can go ahead as per our requirement.

So first of all, there are four boxes that you can see. So one box is here, one box is here,
one box is here and another box is here. These are the four boxes that you can see. Now
these four boxes, I love to say that they are four quadrants of my screen. Now each of

these quadrants has some job to do.

The second quandrant which is “practice.r” where there is written is an editor. This is
where you write your code. This is where you save your code, so that you can use it at a

later point in time. So this is where you write your code.



On the other hand, this part there are three tabs that you can see console, terminal, and
jobs. We will talk about console. Console is a place where your code runs. So when you
run the code, all your results come in the console. Now in the right hand side, there is

first quadrant and fourth quadrant.

The right hand side, at the top what I love to call as first quadrant is where the
environment is there, history is there, and etc. So I will focus on the environment part. So

history is also there and connections is also there. But environment part I will focus on.

Environment is where, whatever data set, variable, matrix that you want to save, so that
you can use it later can be stored. For example, if you have ever done any coding, let us

(134

say in C or C++, you have done “int”, int 1 is equal to 0. So that i is equal to O is
something that in the name of i you are saving some value. So that is that i value will be

saved in this global environment.

And in the fourth quadrant, there are lots of tabs like files is one tab, and then plots is
another tab, packages is another tab, and at the right time I will discuss about all these
tabs. So these are the four quadrants as I told. Here I will write and here I will run the

code.

Now, I have already written a set of codes. But I would ask you that, it is a good practice
that you copy the code from there or type it on your own and run the codes. Otherwise
you can follow the code that I have shared with you. But it is very good practice that you

type on your own because when you type on your own, you do the mistakes.

And when you do the mistake, you learn from those mistakes. It is very important to do
mistakes as until and unless you do mistakes in coding, you will not learn how to code.
So it better that you type on your own. Do mistakes; learn what kind of things you have
done. Because in code, I will write all of these things are which are right and that will not
teach you anything. So it is better you write the code on you own. Whatever I am

showing there, you write on the editor manually on your own.
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0«0y @ A Goto file/function - Addins - R project: (None) +
O practicer * @] wisLr (7 Environment History Connections =
; Sourceonsave | O /'~ Hrun | o Hsouce v T 2 F] | 2 importDataset + | st +

% tf[a" LHARTELY 7 ot environment -

3 b=5

4 I

5 #a longer vector nvironment is empty

6 a=1:10

7 b=(2,5,6,8,9)

8

9 Tength(a)

10 c=Tength(b) #Finding the Tength of b and saving it in ¢

11

12 class(a) -

1 (Topleve) & RScipt < Files Plots Packages Help Viewer =E
P ) inewrolder | O Dekte 5 Rename 8 More +

Users. Il4 K mrkan
C:/Users/Dell4/Desktop/mrkan/ )7 G Users ) Dell4 ) Desktop @

Platform: x86_64-w64-mingw32/x64 (64-bit) A Name Size Modified
L.
R is free software and comes with ABSOLUTELY NO WARRANTY. 0 g
You are welcome to redistribute it under certain conditions. Rhistory ] [eshop PR )
Type 'Ticense()' or 'licence()' for distribution details. O practicer 08 Oct 22,2019, 617 PM

R is a collaborative project with many contributors. & wistppi

Type 'contributors()' for more information and 97 wisir
'citation()" on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or
‘help.start()' for an HTML browser interface to help.
Type 'q()' to quit R.

So in the file section, you find out there is file called wlsl.r, so weeklsessionl.r. So I am
double clicking on that file and it will open something like this. So other than that file, I
have opened practice.r previously. I am closing it. So at this moment I am closing all the

things.

It is again a good practice.So you will see that some people when they work on Word,

multiple Word files remains open. Even if some file which he is not writing right now,



still remains open. What happens is, by chance once the word hangs, then all of those
things will have a problem, all the files will have a problem. So it is a good practice to
keep only that file open which you are using and close all other files. So closing is
nothing, just clicking on this cross sign. So if you by chance have any other tabs open

here, close that and wlsl.r is something that we will work on.
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"citation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-Tine help, or
‘help.start()' for an HTML browser interface to help. 1 ‘
Type 'q0" to quit R. =

Now those who want to code on their own as I told it is better if you want to type on you
own, so then it is better that you open a new file, then save this file and type it here. So
whatever is written here, you can copy it one by one and type it here and then run it. So
then you will know what kind of mistakes you are doing. Sometimes it is better not to
copy or probably type on your own, then you will know what kind of mistakes you are

doing and how you can rectify those mistakes.
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Now let us say you have written these codes. And I will come one by one. So first good
job is to cleanliness, cleanliness is another very important thing for any coding because
then you will get less confused. So do not write down anything, whatever I am telling
now, do not write down anything. Again, it is a good practice to learn coding by
practicing rather than by memorizing. It should come from your inside that okay this
kind, or if it is not coming from the inside, you should have a resource to fall back on,

and that should not be something which is your notes. So do not write down.



So the first thing that I will do is I will clean my console and to do that what I will do is I
will press Crtl+L. So I just press Crtl+L to clean the console at any point of time. So
often time we actually write lots of codes in the editor and run the codes. And we run
multiple codes to see that which code is actually working, which code is actually giving
out the outputs that I want. Now previous ones I do not need, so then I will just press

Crtl+L to clean my console. Console is where the codes run.

So now, let us start with this thing. So the first thing that you have to understand in R is
that R has certain objects like one object is called vector, another object is called matrix;
another object is called datasets. So depending on dimensions, depending on the contents,
depending on various other aspects, the objects differ. So the basic object, the most basic

object of R is called a vector or a variable.

So you can imagine, vector or variable is in Excel, it is one column of an Excel or one
row of an Excel. So it is better to imagine one column of an Excel which has the name at
the top of the column, and then there are certain values in it. It can have one value; it can
have multiple values. So even if a particular, some name contains only one value that is a

vector, multiple values also that is a vector.
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Y

»

A Name Size Modified




So for example I have written this “Start with a vector”. So this is a comment. Anything
that starts with a hash sign is a comment. So comment means it will run but it will not
give any result. So how to run it? There are two ways of running it one is you can select
the area that you want to run, the code that you want to run, select and press on this run
button. See the moment I click run, it came down in the console “Start with a vector”. It
got run but it is a comment. It will give no output. Nothing changed. So that is the first

step.
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ti{)art S B Global Environment *
b=5

1

2

3

4

5 #a longer vector
6 a=1:10

7 b=c(2,5,6,8,9)
8
9

Tength(a)

10 c=length(b) #finding the length of b and saving it in ¢

12 class(a) -

11 (Toplevel) ¢ RScipt s Files Plots Packages Help Viewer -
Console | Terminal *  Jobs . inewroder © pelete o) Rename Gk More *
7 7 C: ) Users » Dell4 > Desktop > mrkan
C:/Users/Dell4/Desktop/mrkan/

> #start with a vector A Name Size Modified
>

4
%] Rhistory 08 0ct 22, 2019, 606 PM
9 practicer 08 Oct 22,2019, 617 PM
& wistppix 271MB
97 wisir 6648

Now, if you want to run two-three lines sometimes together, one at a time two-three lines,
you have to select probably the whole area; that is, I want to run all these three and then
click on run button, it will also run. Now a good practice is to select the area. Again, |
believe that a good practice is to select exactly the portion of the code that you want to
run. Sometimes we want to run line by line, so instead of selecting the whole line, I can

just put my cursor and then press run also.

If I just put my cursor and press run, it will run one single line of code. So here, the
second line of code is a is equals to 0, that will get run. So it gets run, a=0, and the

moment I run that a=0, you will see that in the global environment, 0 gets saved in the



value of a, means the name is a; there is a vector gets created whose name is 'a' and the

corresponding value that gets created, that gets saved is 0. How will I use that?
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1 #start with a vector 7 Global Environment ~
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: values
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5 #A longer vector b 5

6 a=1:10

7 b=c(2,5,6,8,9)

8

9 Tength(a)

10 c=length(b) #finding the length of b and saving it in ¢

11

12 class(a) o

51 (TopLevel) & RScript s Files  Plots  Packages Help  Viewer =
Console | Temmal i ote . iNewkoder © Delete =) Rename G More *

o % € Users > Dell4 » Desktop > mrkan
C:/Users/Dell4/Desktop/mrkan;
> #istart with a vector Al 208 Modiled
> #start with a vector t
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If I write in my console, just 'a' and then press an enter. I have written 'a' and press an
enter, it gives me 0. It gives me the output as 0. It is like print A; it gives me the output as
0. There is something written in the third bracket of 1, I will discuss this later. So

whatever is this guy is I will discuss about it later; at later right point, I will discuss.

Similarly, if you have done that how to store a value of 5 in 'b', so I have written b= 5 and

if I have written b= 5, I will run this. And see here, in 5 gets saved in the name called b.

See; just check these 3-4 lines, these 3-4 lines. So the first line is a =0. So 0 gets saved in
'a’' but nothing comes as output. In the next line, I have written 'a', and pressed an enter.
Now I am calling 'a'. So whatever value is in 'a’, comes out. Next again, I have written
b=5. So 5 get saved to 'b' but no output is there. It is just some code that has run, and
something has been done, but nothing comes out. Now, if I ask the output, 'b' and press

an enter, then only it gives me the output of 'b'.
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sourceonsave = 4/~
#start with a vector
a=0
b=5

1

2

3

4

5 #a longer vector
6 a=l:

7 b=(2,5,6,8,9)
8
9

Tlength(a)

leffun

nctior

~ Addins

[ Environment History Connections

FRun | *F| P source * 2

|| 5% import ataset |

% Global Environment *

values
a 0
b 5

10 c=length(b) #finding the length of b and saving it in ¢

12 class(a)
51 | (Toplevel) ¢
Console ~ Terminal - Jobs

C:/Users/Della/Desktop/mrkan/
> #start with a vector
> #start with a vector

RScipts  Files Plots Packages Help Viewer

Q [} - § 5
-0 NewFolder | © Delete =) Rename | {3 More

C: > Users > Dell4 > Desktop > mrkan

A Name Size
t.
Y] Rhistory 08
O] practicer 08
B wisippix 271
97 wisir 664

GO RN e N\

How can I use this? Let us say, | want to know what is a+b; what is the summation of
a+b? I will write a+b and press an enter. It gives me the output of a+b, so ais 0, b is 5
adds up. Similarly a-b, it gives me -5 and so on. a *B, will give me 0 and so on. So all of
these things a +b, a-b , a*b; all of these things are actually giving me certain outputs. But

a is equal 0 and b is equals to 5 is actually storing some value in 'a’' and 'b'. So that is the

first step. So these 'a' and 'b' are two vectors.

o &

& project: (None) *

=0
List

Modified

Oct 22, 2019, 6:06 PM
0ct 22,2019, 6:17 PM
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1 #start with a vector b Global Environment =
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5 #a longer vector b 5 &
6 a=l:
7 b=c(2,5,6,8,9)
8

9 Tlength(a)
10 c=length(b) #finding the length of b and saving it in ¢

12 class(a) 5
61 (Toplevel) & RScipt s Flles Plots Packages Help Viewer =
= QiNewrolder © Delete = Rename | G More +

€ Users > Dell > Deskiop > mikan

Console  Terminal Jobs -

C:/Users/Delld4/Desktop/mrkan/

> a=1:10 A Name Size Modified
> L
Y] Rhistory 08 Oct 22, 2019, 6:06 PM
O] practicer 08 Oct 22, 2019, 6:17PM
B wis pptx 211IMI 2019, 5:56 PM
07 wistr 6648 2019, 5:59 PM
%
A r

PEER@6 7l gl

Now vectors can be little bit longer also. In real life situations, our columns in Excel are
longer than one single value. So here I have created two ways. One is, I have written
a=1:10. So I will select this, and then I will run. So the moment I run, you see that here
the previous value of 'a' gets changed. So 'a'is equal to; a is an integer. It has been written
'a’ is an integer. Int stands for integer. This 1:10 is that it is saying that it has 10 units, 10

values, 10 I would say addresses. And those values are 1 to 10.

So even if these values were something different, it would have written 1:10 only. This
1:10 and this 1:10 has no meaning. They are not the same. This 1 :10 is saying the
address starts from 1 and goes up to 10. There are 10 addresses, 10 locations, 10 cells
where some value is given, and then those values are 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10.
Similarly, if I run 'b' is equal to 'c¢' something something something. Now, this is what we

have to understand, I think carefully.
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3 b5 values
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6 a=1:10
7 b=c(2,5,6,8,9)
8
9 Tength(a)
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C:/Users/Delld/Desktop/mrkan/ C: > Users ) Dell4 > Desktop > mrkan

> a=1:10 L A Name Size Modified
> xyz() t.
1 Y] Rhistory 08 Oct 22,2019, 606 PM
9] practicer 08 Oct 22, 2019, 6:17 PM
B wisppix 271 M8
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0] wistr =[]  Environment History Connections =0
Souceonsave | Q 7 Hrun | o Bsouee - = @ | P importDataset - | st~
% s Mtiiecton 7 ot envronment -
1 b=5 values
4 a int [1:101 12345678910
5 #a longer vector b 5
6 a=1:10
7 b=c(2,5,6,8,9)
8
9 length(a)
10 c=length(b) #finding the length of b and saving it in ¢
1
12 class(a) -
711 | (TopLeve) & RScipt s Files Plots Packages Help Viewer =E
P o0 Sinewroer O Delete 4| Rename | G More +

re ell4 K mrkan
C:/Users/Dell4/Desktop/mrkan/ C: > Users » Dell4 » Desktop @

> a=1:10 5 A Name size Modified
> xyzl] t.
1 Y] Rhistory 08 0ct 22,2019, 606 PM
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9] wistr 6648 19,559 PM
A
} |
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So there are two types of things we will see in R. one is something written, some xyz is
written. Let us say I have written xyz, some name, I do not know. And then a first
bracket. The moment I write this you will see something like this, where something is
written and a first bracket, a first bracket generally signifies a function. What is a job of a
function? It gives certain input and it works something and gives an output. So that is a
job of a function. On the other hand, by chance if we have seen xyz and then a third

bracket, it talks about a location, an address, a cell; mostly an address, not always a cell,



an address. So third bracket talks about an address. First bracket talks about a function

which has some job.

Similarly, here if you see, I have written b=c (). So that means there is a function called c.
what is its job? Its job is to give you a vector combination of whatever inputs you give.
So here the inputs are 2, 5, 6, 8, 9. These five numbers are the inputs. It converts; this ¢

function, converts the inputs to a vector form.
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C:/Users/Dell4/Desktop/mrkan/

> as1:10 - A Name Size Modified
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B
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g 1 I ] :

So if I just run this line see here it is written 1 to 5 because there are 1 to 5 cells from first
cell to fifth cell. And the contents are these. The difference between the first one and
second one is these are integer and this is a numeric. The first one is integer because the
moment [ write a 1:10, it knows I am asking from 1 to 10 only the integer values. So that

is why it is putting ‘int’ there.

But when I am writing b is equal ¢ 2, 5, 6, 8, 9, that R does not know whether I will write
in the next time 9, 9.5, 10.3, 11.6 or whatever. It does not know whether the next entry of
this particular series will be non integers or not. That is why it is playing safe, it is putting

numeric there.
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12 class(a)
13 class(b)
14 class(c)

16 #Seauence vector z
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Console | Tantoale P oss . Qinewfoder O Delete ) Rename Gk More -

C: > Users > Dell4 > Desktop > mrkan
C/Users/Dell4/Desktop/mrkan/ P

5321510 A Name Size Modified
> b=c(2,5,6,8,9)
>a :
[11 123456782910 Rhistory 08 Oct 22, 2019, 606 PM
> b 9 practicer 08 0ct 22,2019, 617 PM
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> Tength(a) & wistppi 271M) 2, 2019, 556 PM
0 wistr 664 2019, 550 PM
> c=length(b) #finding the length of b and saving it in ¢
>
3
X r_" ‘
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So how to get them; how to print them? Here the allocation happens, nothing else. So
how to print them? If I print 'a’ and the press an enter, [ get 1,2, 3,4,5,6,7,8,9, 10. If I
press 'b' and press an enter, then I will get 2, 5, 6, 8, 9 and so on. Similarly, I will talk

about the third thing in a few minutes.

So then the next thing is length of 'a', how to find out how long a particular vector is.
Often to run a loop, we have to know at what point it is ending. So what is the length of
'a'. length is a function, and then if I just select it and press run, it will give the length of

'a' is 10 because 'a' has 10 inputs. Easy, nothing fancy till now. So I will save these.

c=length(b) is finding the length of b; see I have written; so I have told whatever written
after a hash is a comment. That will have no meaning. Whatever written before the hash
is not a comment, so that will run. So c=length(b). so what happens? Length of b gives

me 5 because 'b' has 5 entries. That 5 value gets saved in 'c'.

Now why I have written this, you have to identify that this 'c', the one that I highlighted
and this 'c¢' is different. This ¢ is a name of a particular vector, and this ¢ is a function. R
actually more or less understands that but oftentimes you have to be careful that what you

are writing.
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g Tength(a) % Global Environment +
10 c=length(b) #finding the length of b and saving it in ¢ values
ﬁ Jass(a) a int [1:101 12345678910
class(a .
13 class(h) lcn r;:m [1:5125689
14 class(c)
15

16 |rsequence vector
17 a=seq(1,30,by=2)
18 help(seq)

19 s
161 | (Toplevel) ¢ RScipts  Flles Plots Packages Help Viewer =E
Console  Terminal -« Jobs 0] GiNewrolder | © peite 5] Rename & More +

users/Della/Desktop/mian/ G Users ) Deli ) Deskiop > mran

> b=c(2,5,6,8,9) A Name Size Modified

s a L.

>[;] SRR RN RT3 SR Y] Rhistory 08 Oct 22, 2019, 6:06 PM
125689 1 9] practicer 08 0Oct 22, 2019, 617 PM
> Tengh(z) 0 & wisppn 71 2, 2019, 556 PM
> c=length(b) #finding the Tength of b and saving it in ¢ 0 9 wistr 664 , 2019, 5:59 PM
> class(a)

[1] "integer"

> class(b)

[1] "numeric" /

> class(c) f

[1] "integer"
>

Class is another function which gives you what class it is, means what type of object it is.
So class of ‘a’ is an integer. Class of ‘b’ is a numeric and Class of ‘c’ is an integer again

because ‘c’ is also an integer. So at sny point of time you can write class to find out.
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## Default S3 method:
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> help(seq)
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>

seq(0, 1, length.out = 11)

seq(l, 9, by = pi)
seq(l, 6, by = 3)
seq(1.575, 5.125, by = 0.05)
seq(17) # same as 1:17, or eve
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Now I will show you another interesting thing. Let us say; I wanted you to find out

something called a sequence and sequence starts from 1, ends at 30 with a jump of 2. So
1,3,5,7,9, 11 and so on till it reaches 30. Now I know that this particular function is
called sequence function 'seq' function. So probably let us say, if you know that

function’s name is 'seq', for example previously I knew class and length.

So if [ know the name of the function, I can ask the help like this help(seq) to know that
what are the various aspects. And on the right side you will see how the help

documentation is coming. So you can read it a little bit. So that is how I am showing in



the fourth quadrant, one tab I am showing, which is called the help tab. There are other

tabs. We will come to that when it is required.

So in the help tab, there is a description; there is usage. So in the usage, you will see that
here it is written help from is equal to this, to is equal to this, by is equal to something.
And as you go down it says from and to is the starting and end values of the sequence, by
is the number increment of the sequence, and if you further come down, you have to read
it carefully. And if you further come down, the usages are also given. There is one usage
called sequence 1, 9, by is equal to 2. So I can probably copy this and paste it here and
try. What is it giving? It is giving 1,3,5,7,9. That means it starts at 1, ends at 9, each jump
is 2. That is why if I save this, if I run this now and then try to print A, I got
1,3,5,7...because it starts at 1, ends at 30 by 2.

Now you can do this thing as long as you know the function’s name is 'seq'. That is how I
found out. I run the help, and it gave me all the helps. If you do not know the function; in
real life situation you will not know. There are lots of functions. There are probably
billions; if not millions, lakhs of functions at least. For a single human being, it is almost
impossible to remember all the functions, their syntax and its use. So, you do not have to

remember the names. So what to do? We will actually try to see in the next video.

Thank you. We will continue from this particular line only from the next video. Thank

you for being in my class. I hope you have a wonderful learning journey. Thank you.



