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Lecture - 03
Command line, Data Editor and R Studio

Welcome to the lecture on introduction to R software. In this lecture we will continue
with some introductory topics and you will talk about command line, data editors and say

another software, R studio. So, let us try to start with one by one.
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Command Line versus Scripts

What is command line?
R #Comne
R version 3.2.3 (2015-12-10) -- "Wooden Christmas-Tree"
Copyright (C) 2015 The R Foundation for Statistical Computing
Platform: xBS_SI-ISI--.u:qUBZ.szI (64-bit)
R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()’' for distribution details.

Natural language support but running in an English locale

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 'democ()' for some demos, 'help()’ for om-line help, or
'help.start()' for an HTML browser interface to help.
Type 'q()' to quit R.

[Previcusly saved workspace restored]

> | Type the commands here]  [This is command line]
L]

The first question comes what is a command line? Why command line? Because in order
to write a program in R, there are two options. That I can write the program on the

command line or I can write it inside a a script file, right.

So, you have seen that when you start the R you get this type of screen over here. And
here you will see that there is a sign something like greater than. This sign, greater than
sign is actually the command prompt. For example, if you try to start here R this is here

this thing you can see.
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R version 3.3.2 (2016-10-31) -- "Sincere Pumpkin Patch”
Copyright (C) 2016 The R Foundation for Statistical Computing
Platform: x86 64-w64-mingw32/x64 (64-bit)

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

Natural language support but running in an English locale

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 'ql)' to quit R.

>

So, this is actually command line, and this is the place where we try to write out the
syntax or command. For example, if | want to find out the mean I have to write down
here and so on, right. So, the same thing is being demonstrated here. So, this is here the

command line and here we try to type our commands, right.
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Command Line versus Scripts

Execution of commands in R is not menu driven.
(Not like Clicking over buttons to get outcome)

We need to type the commands.

Single line and multi line commands are possible to write.

When writing multi-line programs, it is useful to use a text editor
rather than execute everything directly at the command line.

Now we come out another aspect, you might have used some software which are menu
driven, what do you mean by menu driven? That there are some icons and there you have

to simply click, whether you want to collect something, whether you want to copy



something where you whether you want to pay something. And there are some software

which are not menu driven, but there you have to type the commands.

So, the R software is not a menu driven software, but here you have to type the
commands, right. Now whenever we are trying to write down the commands there are
two options, that the command can be written in a or it can be written in more than one
line. So, single line commands and multi line commands both are possible to write in R
programming. Whenever we are writing a single line program; that means, one command
executed the same line and when we are trying to write down the multi line commands
that means, we will try to write down or type one command at a time in the sequential
order. So, whenever we are trying to write such multi line programs it is always better to
write all the commands in a single file and then try to execute the entire file in a single

shot.

So that means, whenever we want to write a program the program is essentially a
combination of several syntax, several commands which are written in a logical order
depending on the objective of the task. Whatever we want to do it we have to write down
the program. For example, if you simply want to find out the arithmetic mean, in
arithmetic mean the first step is to sum all the observation and the second step is to
divide the sum by the total number of observation. So, these are two steps. So, if [ want
to write down a program for finding out the arithmetic mean first of all I have to write
some lines to compute the sum and in the second step I have to write some lines to divide
the sum by the number of observation. And this will complete the entire program for

finding of the arithmetic mean.
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Command Line versus Scripts

Option 1:
One may use R’s own built-in editor.
It is accessible from the RGui menu bar.

Click File and then click on New script.

Now, whenever we want to write down the multi line program it is always easier in R to
write the programs in a separate file and then execute it, right. So, in order to write such
programs, we have got several option. First option is that I can use the built-in editor
inside the r software that is Rs own editor and this software is easily accessible from the
R graphic user interface window. And here you simply have to come on file and then you
have to write down, I click on the new script. This I would like to show you here that
how are you going to get it here. For example, if you come on the, this R software you
can convert the file and then here you can click for the new script if this is on the second
one. And here you can type here whatever you want here, something mean of this, say

variance.
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o
mean(c(1,2,3))
wvariance ()

So, variance, whatever you want to type you can just type it and then you can save it and
then later on you can execute it; that is the script editor which is available inside the R

software, right.
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Command Line versus Scripts
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File Edit View Misc Packages Windows

Source R code...
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R _ie a rmrallaharatires
If we want to execute a line or a group of lines, just highlight
them and press Ctrl+R.

So, I have taken here the screen shot of the same window. So, first you need to click over
here at this file, then you come over the new script and this will open a new window
where you can type the program. And once you have written the program and if you want

to execute it what you have to do? You simply have to highlight it and then press control



R. For example, here if I say that I have written here so, say here means suppose if |
want to find out the mean of here 1, 2 and say 3, right. So, now, if you want to execute
this command that means, I want to find out the mean of three numbers 1, 2 and 3, |
simply have to highlight it and then I have to press control plus R from my keyboard.
And now you will see here that in the RGUI window it is giving me this outcome. This is

nothing but 1 plus 2 plus 3 divided by 3.

So, at this stage you may have an obvious question that how do I know that mean is a
command to find out the arithmetic mean. I would say do not worry we are going to
discuss all these things in the forthcoming lectures. Here I am simply trying to
demonstrate it that how the things are being done step by step, right. So, here if you try
to see using this mean function I am simply trying to find out the arithmetic mean of 1, 2
and 3 that is 1 plus 2 plus 3 divided by 3, the number of observations. So, similarly if
you have here some more lines then you can simply highlight more than one lines
together and you can execute it. And it is also possible to run the program without
highlighting or the entire program in a single shot. So, as soon as we go further into the

code I will try to show you all these things.
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Command Line versus Scripts
Option 2: oy
Use R studio software. i

-/T}
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The second option is that we can use another software and as we had discussed in the
earlier lecture that we are going to use here the softwares called as R studio and we had

already installed it on our computer. So, here we are going to discuss that how to do all



those things inside the R studio software. So, if we are going into the explanation of the

R studio software, first let us try to see that when I try to execute it how it will look like.
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Type 'contributors()’ for more information and s
‘citation()” on how to cite R or R packages in pub
Tications.

Type “demo()’ for some demos, “help()" for on-line
help, or

‘help.start()’ for an WTML browser interface to he
1p.

Type "q()" to quit R.

So, if you try to see on your say desktop there is going to be icon here like this and if you
try to click over this icon you will get here a window like this one. So, you can see here
that the entire screen is divided into 4 sections these four sections have got different

types of utilities.

So, first we need to understand what are the utilities of these 4 windows and then you
will try to understand how to do the programming later on. So, if you try to see here I
have taken here a screenshot of the same R studio window with an objective to explain
you all the things one by one. So, you can see here that this is the window where we try
to type our commands. Whatever commands we want to execute either single line
command or say multi line command or the entire file of the commands, we try to type
over here. The second window is here, like this one. Here whatever variables you have
defined in the program they will appear here. So, the advantage of using this R studio is

that you can always see that what variable name you have given to any particular task.

Third window if you try to see here, this is a very familiar window. This is nothing but
your R graphical user interface window. So, this is the same window which we obtain

when we try to double click on the R icon or when we start the R software separately.



Now there is here another window here this one fourth one, this has different types of
things; I can open here files, I can create here new folders, I can load here packages, I
can do here some graphical things, I can obtain here different types of help and then I can
view my different types of graphics over here. We will try to explain it in the next few
slides, but here what I am trying to explain you here that when you try to open the R
studio software there are 4 windows here; 1, 2, 3 and here 4 and these 4 windows are

trying to give you all the important information about your program in a single shot.

Whereas in case if you try to work directly on the R software you may not have this
facility. And then you may have to look into all this information one by one. I am not
saying at all that that any of this information what is being presented in the R studio is
not available in R. All this information is available in R, but working with this R studio
particular for the beginners that is more easier, right. Similarly, I am not saying again at
all that that R studio is the only software, there are some other software also. For
example one another popular software it is tinn R, ti double n r, that is also a free

software, one can download it from the website and can use it alright ok.
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Command Line versus Scripts

Suppose we want to use following three functions:
Type them.
‘library (MASS) -
attach (bacteria)
fix (bacteria)

Suppose we want to run only function: Library (MASS)

Highlight_it_ and click on Run

AL R Then we get....

Now, we will come back again on the R studio software to understand that how we have
to operate it. But before that I want to show you that how the things are being done. For
example, I want to load a library mass. In the earlier lecture we had discussed that there

is a library capital M, capital A and capital double SS called as mass which is from the



book on S plus which is available in the with base package of R. And suppose we want to
use it, so I want to upload this library mass and inside that mass there is some
information on the variable called as here I say bacteria. So, I want to use that variable,
right. So, I have to write down here 3 commands, library MASS, attach bacteria and fix

bacteria inside the brackets.

Now means obviously you will have another question that what is the meaning of attach
and fix. So, again I would say that in the forthcoming lectures when we will try to
explain you what are the meaning of these things. But here again as I said my objective
is simply to show you that how to use the script line, command line and this R R studio.
So, I have simply taken here these three simple commands and I will try to show you that
how you can execute it over this, this function. So now, suppose I have typed these 3
commands on the R script window or inside the R studio. What I have to do? Suppose I
want to execute only one command library mass. So, I have to simply say highlight it,
just highlight it and like this on your computer and after that you simply have to say run
or in the R script window you have to write control plus R or you have to type control

plus R, right.

Once you try to do it you will get this type of thing in the R studio, right. So, let us try to
do it over the R studio and see what are we going to get. So, I am simply trying to copy
these 3 things into my R studio window over here and as I said we are going to copy
these things over here. So, we highlight here to execute the command library mass and
then you can see here that here on this side I am trying to click, here you have to click
and this will execute the command library mass and you can see here the change. This I
have highlighted in this window and you can see here that the command library mass is

executed.

Now, suppose I want to execute these 2 commands together, what I have to do? I simply

have to highlight it and then I have to click here.



(Refer Slide Time: 15:24)

T — —
e -5 0 - - Ao . "
@ | Uintithed] - Environment  Mistory -
L H° S Q F - R B S Souwe £ 5 _=mport Dotaser = List =
1 Pibrary(mass) B Gobel Emamnment =

2 atvach(bacteria)
3 fix(bacteria
4

Files  Plots  Pockages Help  Viewsr —
Q) N Foder Q@ Diotore
@

xnpt *1 Rhistory
=) wd Adobe
""""" ESET imtallsbon phavel bog
d MNotes
iR

Ticavions.

Type "demo()’ for some demos, "help()" for on-line

help, or
‘help.starc()’ for an WTML browser interface to he

Tp.
Type “q()" to quit R.

> library(Mass)

>
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And then you can see here these 2commands are a run together and suppose if I want to

run the entire program.
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> attach(bacteria)
> library(Mass) R
> attach(bacteria) :
The following objects are masked from bacteria (po
s = 3):

ap, hilo, ID, trt. week, y

> fix(bacteria)

So, one option is this I can highlight it and then I can do it here and I can click here run.
So, you can see here this is trying to give me the file of the data which is contained

inside the bacteria here, right, because fix is a command to recall the file name bacteria.

So, these things I have taken here and on my slides.
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Command Line versus Scripts
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So, you can see here this is precisely what I am trying to see here. Now you can see it
more clearly that I am trying to highlight it and then in the second stage you have to click

here over this run and then you will see here the outcome which is here is mass right,.
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Data Editor
There is a data editor within R that can be accessed from the

menu bar by selecting Edit/Data editor.

Provide the name of the matrix or data frame that we want to

editand aData Editor window appears.

Alternatively we can do this from the command line using the
£1ix function.

Example:

library (MASS)
attach (bacteria)
fix (bacteria)

The next aspect of this whenever we are trying to do any data analysis we will certainly
have a set of data and during the process we would like to edit our data. So, there are
different ways by which I can call my data for editing. One option is that I can use the

data editor which is within the R package and for that we simply have to go to the menu



bar and then I have to select this edit oblique say this data editor. Once you try to do it
there will appear a window data editor and then you can choose whatever data you want.
For example, if I try to show you here that this will be coming over here, here you can
see here because in your file and then here this is here edit and inside this on the second
life choice there is a data editor and if you try to open the data editor, here you have to
give the name of your data. For example, if I say here mass, mass and it will try to well it

is trying to show that mass is not available, now why? Because we have not loaded it.

So, first I have to load the library mass only then the data will appear, alright. The same

thing we have done in the r studio also, so we try to see here that how it happens.

(Refer Slide Time: 18:20)

1 Tibrary(Mass -
2 attach(bacteria [ —
3 Fixlbacteria - -

So, you can see here I already had copied these 3 commands over here and so I want to
run all these things. So, I simply give over here and then you can see here that as soon as
I say run, this window appears. And this is trying to give me all the data contained inside
the file bacteria. So, you have both the options, either you can use the R software directly
for the data editing or you can use the R studio software that will also help you in the

data editing, right,.

So, this is the window that you have seen that this means appears, right.
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And this is all the data that is contained in the library mass. And suppose on the other
hand I have another option. Suppose I have this data set and if [ want to know what is the
source of this data, from where this data is coming then I have another option. You see
there is a command here source. So, I will try to click here this button source, here I am
trying to move my cursor. So, that you can see where to click and if I try to click here
you can see here all this information comes once again. That this is the information about
this file and this file also appears over here and everything can be can be done in the
reverse direction also. So, I would like that you also try to experiment all these things on

your computer so that you can understand it better.
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Cleaning up the Windows

We assign names to variables when analyzing any data.

It is good practice to remove the variable names given to any
data frame at the end each session in R.

This way, variables with same names but different properties
will not get in each others way in subsequent work.

rm() command removes variable names

For example,
rm(x,y,z) removes the variables x, y and z.

Now obviously, once you have done a program, right; you will you will get it ready for
the next program. So, it is always better that you first clean up all the windows, whatever
variable names you have defined whatever information you have defined that should be
cleaned up. For example, suppose I am writing a program and in which I have used a
variable name say age and by age I am trying to denote the ages of some older person.
Now I am trying to use another program in which I want to find the age of some
children. So obviously, I will try to define as my natural instinct the variable name to be
age and I will try to enter my data, but then there can be some contradiction that that
when [ am trying to run the program possibly it might be using the information contained

in the earlier defined variable age that was containing the ages of some elderly persons.

So, in order to make a good program we have to be a little bit careful and for that we
should remove all the variables names whenever we are switching to write writes another
program. So, in case if you want to remove this name we have a command what is called
as rm and inside the bracket you have to write down the names of those variable which
you want to remove. So, there can be 1 variable or there can be more than 1 variable. For
example, if | have 3 variables say x y and here z. So, I can write down here rm inside the
brackets X, y, z separated by comma. So, rm bracket x comma y comma z and bracket
closed. So, if I try to do so, then the 3 variables x y z there will be a they will be removed

from my workspace.
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Cleaning up the Windows

detach() command detaches objects from the Search Path
It removes it from the search () path of available R objects.

Usually this is either a data . frame which has been attached
or a package which was attached by 1library.

To get rid of everything, including data frames, type
rm(list=1s())

Then we get....

Similarly, there is another command detach and this command detach detaches the object
from the search path. And it removes those variable from the search path which is
denoted by search inside the bracket, right. And usually this can be a data frame which
was attached earlier in the program or this can be a package that was earlier attached to a
program, right. So, this is what we try to do. Now in case if you want to remove
everything suppose means data frame, data type and everything then one simple option is
that you try to use the command say rm inside the bracket you can write list and then
give the say quality sign and then write Is and inside the bracket whatever you want to

remove means everything will be removed in a single shot, right
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Cleaning up the Windows

R R Conscle

> library (splines Loads the package 'splines'
>

>

> detach (package:splines)
}

- etaches the

package 'splines

For example, in the R studio suppose I have uploaded a package say splines and I have
used it in my program and in the next stage I want to remove this package so that I can

use any other package, right.

So, the best option is that you simply try to write down detach package and with this
colon sign you have to write splines. So, now, this command will remove or will detach
the package whose name is splines. So, these are some good habits whenever you are
trying to write down the program. Now we come on say this another aspect and I would

like to give you some more details about the R studio software.
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Introduction to R Studio

It is an interface between R and us.

More useful for beginners.

It makes coding easier.

When we start R studio, we see 4 windows

So, let us try to see. So, this R studio software as we had discussed earlier that is a free
software that can be downloaded from the website and this is actually a sort of interface
between R software and us. Whatever information is contained in R, whatever execution
are being done in R, they can be seen through R studio also. And usually it is more
helpful to work in R studio rather than working directly into the R software. And
particularly if you are beginning to learn the R software, this is more helpful because you
can see each and every thing just before your eyes in a single shot. And whenever you
are trying to write down the program, you are trying to write down the code of a program
then it is easier actually I can at every step. For example, you can highlight you can run
and you can check whether your commands are working fine or not in case if you find

any finally mistake at the same step you can correct it, right.
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Introduction to R Studio

It is an interface between R and us.
More useful for beginners.
It makes coding easier.

——

When we start R studio, we see 4 windows

So, as we have seen earlier that whenever we start the R studio we have 4 windows. Now
our objective is that we want to learn what are these 4 windows indicating, what type of

information is being contained and provided by these 4 windows, right.
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Introduction to R Studio

First opening window of Rstudio is as follows having four
windows.

So, so you have seen here we have 4 windows. So, I am calling this as window 1, this as
window 2, this has here say window 3 and this here as say window 4, right. And now let

us try to understand the information provided by each of the windows one by one right.
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Introduction to R Studio
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So, first let us try to come to the window 1, right. This is a place where we try to write
down the script or in simple words this is the place where we type our all the commands.
They can be a single line command or they can be a multi level commands or that can be

entire file containing the one program, right.
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Introduction to R Studio
Description of Window 1
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So, now you try to look at the minor details of this slide. So, you can see here that this is
the place where we try to click to add a new script file and this is a place where we try to

click to save the file and this is the place where we try to open an already existing file,



this is a place where we click to run the program and if we want to rerun the program
then we need to click over here, right. These lines can be single level, single line or they
can be multi lines which have to be run. So, for example, you can see here I can highlight
it in the R studio software also. For example, you can see here if you try to click over
here you get here R script and then you can say open here new R script and then you can
see here first script and second script both are here. This is the place where you can save
the details and here is the place where here by clicking here you can run the program,

this 1s the place here way where you can rerun the program, right.
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Introduction to R Studio
Description of Window 2 : Console
R program window appears here.

Calculations take place inconsole window.

One can write programmes in console also but it is hard to make
corrections and experiments with the coding.

Conzole

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(Q" to quit R.

Window 2

[workspace loaded from ~/.RData]
# " 0
D _pc'mw‘-aﬂl oL

So, now I come to my window number 2. Window number 2, this is called as console
window or this is simply called as console. Console is nothing means earlier we had used
the terminology R graphic user interface, RGUI window, this is the same window over
here. So, if you try to see this is the same place where you try to write down the
commands and that was earlier called as command line. But now there is a difference,
the difference is that you need not to type the commands on the command line, but you
can write it over there script window and then you can directly run it. Well, in case if you
want to write the program directly on the command line inside the R studio software, that

is also possible, but that is not really actually needed.



(Refer Slide Time: 29:01)

Introduction to R Studio

Description of Window 3 : Environment window

All the variables and objects used in the programme appear here.
The nature and values of variables and objects also appear here.

History tells about the
icodes used earlier

Stored value can be
erased from here

[The stored value = 1 appears here]

Data can be imported
from other files by
clicking here

So, now I come to the window number 3. Window number 3 you can see here that it has
different types of things for example, first you try to look at this part this part is writing x
equal to here 1; that means, I already had defined a variable which takes value one. So, it
is trying to indicate you that there exists a variable whose name is x and which is taking

the value 1, right.

Similarly, there is another I can here import data set. So, in case if you already having a
data set that you want to analyze, you can click over this window and can import the data
set directly in the R studio software and which can be used further in the execution of a
program over this data set, right. And in case if you want to and say erase any of the data
are and that is already stored in this window, you have to click over here. And the stored
values can be can be erased from here itself, right. And similarly, there is another icon
here, history will try to give you an idea what other things that you use earlier. They are
not existing in the current session, but earlier whatever variable name data sets packages
whatever you have used it will try to give you the details about those things. For

example, now if I try to use it here directly on the say here R studio software.
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So, for example if I try to take here say write x equal to 1 and say here y equal to here 2,
right. And suppose if I try to run this, so I can. So, now, in this window number 2 you
can see here that it is assigning the values x equal to 1 and x equal to 2. And now this
window number 3 it is trying to give us the same thing over here means I am trying to
move my cursor here so that you can see that here is here x and here it is 1, it is here y it
is here 2. And earlier if you try to use the information which I have used the data set on
bacteria that is also given here which is trying to tell us that there are 22, sorry 220
observations of 6 variables. And if you want to see it, just click over here and you can

see all this data over here, right.

So, you can see that how convenient it is to work with this R studio. Now if you try to
click over the history you can see here that these are the commands which we have used
earlier like a library mass, library bacteria and means we have assigned the values here x
equal to 2, y equal to 2 and so on and then finally I had viewed the file name bacteria.

So, this is trying to give us the history of the commands which I have used earlier, right.
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But now we come to our next window which is our fourth window, right. So, now, you
can see here that there are different icons; one here is file that will give you an idea about
the file and there is another icon plots and another is here packages, then there is help

and then there is viewer, right.

So, as far as you click first on say here viewer whatever is the outcome of your program
say for example, any graphics or say any numerical values that will appear in window
number 4 over here, right. I will try to demonstrate it by using a simple example over
here. And similarly if I try to give you a some details quickly, help when you helps us in
finding about the details about the function or say anything whatever you want to know
in R. For example, earlier we had used different types of commands to find to take the
help from the R software. But now this can be done very easily over here, I will try to
demonstrate it. And then here there is a icon packages, this will when you try to click
over here that we try to show you that what are the packages which is being used in this
session. Then there is another here plots, this plots will show you whatever is the

outcome if you have created any plots they will be shown over here.
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So, let us try to first see here what really happens. For example, here you can see here
first you try to click on the first one which is here files. It is trying to give us different
detail that whatever are the files which are being used over here. Here if you try to click
they will be some details about here the plots, but it still we have not created any plots

s0, so there is no outcome over here, but we will certainly try to do it.
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Then it is here trying to use, here it is trying to give us the details about the different

types of packages which are being available in the software and whatever package you



want to use you simply have to click here. For example, here I can suppose the first name
is coming here as a boot this is about the bootstrapping functions, right. So, suppose |
want to use here another here function class so I have to simply class it here, say simply

click here.

So, now earlier if you try to, so we have learned different types of command to upload
the particular library or a particular packages, but inside the R studio they are they can be
uploaded just by the use of a click, right. Similarly if you the fourth icon here is help. So,
you can see here what this help contains the same website that we had seen in the earlier
lectures. And suppose if you want to know about any function or say anything you can
simply type here few words. So, for example, if I want to know about histogram, I am
trying to type here say histogram and then it is trying to give you here that these are the
different help available with the histogram. And simply if I want to play a print here save
list over here, you can see the same thing over here right. So, now, let us try to come
back to our slides. So, you can see here that this is the same thing which we have seen.
So, these are the means you can see here that there are different say install, say update

and say and send so on, right, about the packages right.

So, and they remain and then you have to keep in mind that unless and until you take
over the packages what you want to use these packages will not remain as active. And if
there is additional package that you want that you have to first download it and then it
will appear in this list, right. Now we come to the fourth window and we try to see how

to use this help.
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For example, whatever help you want you have to just type here few words. For
example, if I want to know about histogram I will simply type here hist and it is trying to
give me here all the details what are available with the histogram. So, I would request
you that you please try to type all this command yourself and then try to use some more

commands from your common sense and then try to see what do you get, right.
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R studio has following operation and output:

Now, let me take a simple example and try to illustrate the use of all the things whatever

I have explained up to now in this lecture. Suppose I have some data which is given over



here which contains 3 different values; 1, 2, and 3 and suppose I have obtained this data
and suppose I want to create a histogram, right. So, let us try to first enter this data and

we will try to create the histogram.
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So, what we try to do here therefore, before I try to do something you have to keep in
mind that in the first window you have to type here the ins input the data and you have to
give the commands over here. So, what I have done here, I have given the data here and
the command for creating the histogram like as here like this. For example, I have given
all the values inside a variable say here x and then I am trying to create a histogram of

here x.

Once I have tried this thing then I will click, I will try to highlight these things and then I
will try to click on the icon run, right. And then as soon as I do here run, these things will
appear in the window number 2. This [ will try to show you and in the window number 3
whatever the values I have stored here inside the variable x they will appear. And it will
not only give us the values, but it will also give us the nature of the data. For example, it
is showing here num; that means, number these values are number. The other alternatives
can be there can be alphabetics or they can be alphanumeric or they can be some logical

values and so on, right.



Now, and in the fourth window you will see that this output appears, right. For example,

here you can see here a histogram which is appearing in this window.

Now, in case if you want to save this window either you can copy and paste or you can
click or export and then you it will ask you to save this as an image for example, jpeg file
or say png file or save as pdf or you simply want to copy so that you can paste in paste it
in save in some other software and all these things will come over here. And in case if

you want to delete this graph you have to simply click over this last icon right.
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So, now let us try to first create this graphic, right. So, if you try to see I have typed here
these 2 lines in which I am trying to denote this set of data. And this data is being
contained inside a vector, here x. Well you may like to know that what is here c, that we
will try to discuss later on, but here I can say inform you that ¢ is a command to combine

all the values like this 1 inside 1 vector.

So, what now you have to do you have to concentrate wherever I am trying to move my
cursor. So, you see now you have two options either you try to run these 2 lines, one by
one or if I try to highlight both the lines together both the lines will be executed at the
same time. So, the first step is to write all the programs and now I am trying to run the
program. So, I try to come over here. Now as soon as | press here click, you have to keep

an eye what happens in the remaining 3 windows and then we will try to discuss it. You



see now I am clicking it 1, 2 and 3, right. Now first let us come to the window number
here 2 which is the console window. You can see here which I am highlighting that the
same command which was executed from window 1, this appears here. This is equivalent
to typing both the commands in the RGUI window and then is executing them and

executing them one by one.

Now, in this window number 3 you can see here, you can see here that it is giving me all
this information. Please try to concentrate on my cursor. This is here the variable x, it is
nature is being written here num; that means this is a number. And here it is trying to
give me that this is a vector of 1 by 13 and it is and the values contained in the lecture
are, sorry the values contained in these vectors are given here now this is here the fourth
window where the histogram is created that you can see over here. Now suppose you
want to zoom it, you can zoom it by clicking over here and suppose I want to save it now
you can see here I have different option, I can save it as image for example, jpeg file or
say png file. I can save it here as say here in the pdf format or I can simply copy it here,
something like control C, right. And similarly, if you try to see here, but if I want to
remove this graphic from say here, I simply have to click here. And it is asking me are

you sure you want to clear all the plots in the history I will say yes, right.

So, now you can see that when I am trying to work with this with this R studio, all the
things can be done in the same say screen. Now I try to do the same thing in the r
window. So, if you can see here I am simply trying to first enter my data as here x and

then I am trying to type here the command to to create the histogram.
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> mean(c(1,2,3))
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>
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> »=c(1,2,1,1,2,3,1,2,3,1,2,2,3)
> hist(x)
> |

So, I have to type it again here and then you will see here this histogram appears here.
But you can see here that now if you want to know that what is here x, you can type here
x and it will give you that what is here x value but inside the R studio all this information

that can be viewed in a single say screen.

So, that is the advantage of working with R studio, right. So, now I will stop here and I
would request all of you that you please try to do some experiments with the softwares
on the same lines which I have explained you. And try to get acquainted with the basic
fundamentals and introductory part of this lecture. Now from the next lecture we will try

to see how to do different types of calculation in the R software.

Till then goodbye.



