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Hello friends. Welcome to the course Foundations of R Software. You can recall that in
the last lecture we had talked about that how you can paste different types of strings. So,
now, in this lecture we will continue on a similar topic, but we will try to learn here how
you can split the string. Well, this is a very common operation that sometimes you need
in the data manipulations and database at some particular values which you want to

define.

So, how to do it in the R software this is the topic what we are going to learn in this
lecture. And for that I will try to take a couple of examples and through those examples I
will try to show you that how R can also be used to split the strings at some desired

points. So, let us begin our lecture.

(Refer Slide Time: 01:08)

Operations with Strings

Command strsplit, split the elements of a character vector.
"Split" can be a single character, or a character string:

Usage
strsplit(x, split, fixed = FALSE, .)

Arguments
x character vector, each element of which is to be split.

split character vector containing regular expression(s)
(unless fixed = TRUE) to use for splitting.

fixed logical. If TRUE match split exactly, otherwise use regular
expressions.

So, in case if you want to split the elements of a character vector, the command is strsplit

which means string split, right. Now, this split can be a single character, that can also be
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a character string, right. So, because I will try to explain you in this lecture through some
example that what do I mean by saying that the split can be a single character or
character string. So, the command here is like this, that you write down here strsplit all
lower case alphabet and then you have to give the string or the character vector which

you want to split.

And then after that you have to give here an option here split and this is character vector
that contains an expression and there you want to inform the R software that at a this is
the point which is given under the split. There the string under the x has it to be splitted.
And then you have here one more command here fixed that can take two possible values

that 1is true or false.

So, if it is true then it matches the split exactly, otherwise it will use the usual regular
expressions, right. So, I will try to show you with some example, then all these

statements will become very clear.

(Refer Slide Time: 02:16)

Operations with Strings

O with a command strsplit, we can split a string in pieces.

> x = "The&'!syntax&'of&'paste&'lis!gavailable!
&inthe online-help”

> x
[1] 'The&'!] yntax |a_j'paste&llsl&avaxlable1
nthe on].:l.ne~ =) | /

> strsplit(x, spl:.

(1111 \"‘\
[1]( "The&" syr_tigj | of& &)
[4] "paste&" &availablay

[7] " &inthe online- help

So, now suppose I try to take a statement here like this, the syntax of paste is available in
the online help and you can see here I am trying to give here certain characters and an
exclamatory signs at these places, right. So, this is your here statement and you want to

suppose split this statement x, at all those places where you have an exclamatory sign.



So, this will be splitted here, splitted here, splitted here, splitted here, here and then

finally, means say here like this.

So, now, how to get it done? So, this is very simple in R that you can do such an
operation. You simply write down here strsplit and then you try to write down this
expression here, as I told you. And then you try to use here the option split equal to and
now within double quotes try to give the character at which you want to split. So, you

can see here as soon as you execute it you will get here this type of outcome.

And if you try to understand this outcome, you can see here this outcome this is the split
of this thing you can see here. And similarly, if you try to take here this outcome this
syntax and, this is here the 2nd split, right. And similarly, if you try to take here the 3rd
one off & and this is here the 3rd split. And similarly, if you try to take here the 4th one
here this is a paste & and. So, this is your here this paste&.

And then you have here this is also here and after that you have here the and available.
So, this is here this one and then after this you have here in the online help like this here.
So, this is coming here. So, you can see here this is what is happening, that this string
split command is simply trying to split the statement at those places where you have

given the instruction under the option split, right.

(Refer Slide Time: 04:10)

Operations with Strings

x = "Thei'!'syntaxi'ocfi'pasteé'is'tavailable' iLinthe online-help

[1 "Thek'syntaxk'ofi'pastel'is'favailable' Linthe online-help”
lit(x, splie="'")

Thes" "syntaxé" "of&"
e

(71 Ginthe online-halp



And this is here the screenshot of the same operation.
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Operations with Strings

> x = "The&'!syntax&'of&'pastes'is'!g&available!
L£inthe online-help"

> X

[1] "The&!& !@& !Ipast%& lis!gavailable!

_
&inthe onling-help’

> strsplit(x,
[[111

[1] ("The"
[2]
[3] CTof")~—
(4] fpaste")

[5] "is'&available! &inthe online-help”

Now, I try to give you here this one more example and this is the same statement what I
just explained you, but now I am trying to change my character at which I want to split.
So, first you try to see, I am trying to give here now the split here as say like and&

exclamatory sign within the double quotes, earlier I had given only the exclamatory sign.

So, if you try to see what will happen wherever is the exclamatory sign this is going to be
splitted. So, if you try to look at the outcome and the statement what you have given you
can understand it very easily and after that if you try to see the next symbol is coming
here. And after this the next symbol is here, after that here is the next symbol. What do
you think about this? This is not the symbol; why? Because you have given here and &

exclamatory sign whereas, this is here exclamatory sign and &.

So, it will not be splitted here and after this if you try to see in continuation this is here
exclamatory sign and here and. So, it is not going to be splitted here also. So, this split is
going to happen here at the then syntax, then it off then here paste and after that the
entire string will come at one place. So, if you try to see here the first outcome here is
corresponding to this the because the split is happening here and then here it is here
syntax, which is happening here and then if you try to see here the third here is off which

is happening here.



And then after that you have here paste. So, paste is happening here and after that there is
no more splitting and hold this statement this and here this is coming at one place. So,
you can see here this is how the things are happening, in this when we try to split the
string and this is here the screenshot of the same outcome, which I just shown you here,

right.

(Refer Slide Time: 05:50)

Operations with Strings

=

> x = "Thek'syntaxé'ofi'pastei'is'davailable' &intha onlina-halp”
> x

[1] "The&'syntaxé'ofé'pastei’'is'iavailable' &inthe online-help”
> strsplic(x. splic = "&'")

(111

[1] "Tha"

[2] "syntax®

[3] “of"

[4] “paste”

[5] “ias'Gavailable! &inthe online-help”

(Refer Slide Time: 05:56)

Operations with Strings

> x = "The&!syntax&'ofé&!'paste&!is! &available!

&inthe online-help"

> X

[1] "The&'syntaxk!ocfi!pastes! is! :

tginthe online-help/'

> y = strsplit(x, split = "'&") %f[']][']

(‘e 2
"availab

"Thes!synta &!of&!paste&!i’

e ——



So, you can see here. So, now similarly if you try to now replace your here this spit
command here by this and & exclamatory sign. Now, you can see what will happen, this
exclamatory sign and & where is this happening. If you try to see this is here and
nowhere else, if you try to see you cannot consider this, you cannot consider this, you
cannot consider this, you cannot even consider this because they are and & exclamatory
sign, right. So, what will happen here? That if you try to take the same contents here and

if you try to split at this symbol here.

Then it is going to be broken only at one place here and you can see here very easily that
this is the first split which is happening here with this part and the second part which is
here like this and here this, which is happening here this, right. So, you just have to just
follow my this pen, that how I am doing it, but you can see here this is how the string

split work.
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Operations with Strings

Notice the access to single components:

>\y[[11][1]
[1] ("The&!syntax&'of&'!paste&'is”

> yl[11](2]
[1] "available! &inthe online-help"

> y[[11]11(3]
[1] NA

So, now in this case if you want to access any particular component how are you going
to work on this? Now, actually you have in different types of data objects. So, similarly
if you try to look here, that in this case you have to observe here like this one this is
inside double square bracket it is here one and after this is the value which is here, this is
here bracket number 1, square bracket number 1 and the second value is here bracket

number 2, square bracket.



So, if you want to suppose call the first element here what you have to write suppose you
have stored this outcome in the vector y, you have to write down here the complete
address, then first you write the one in the double square bracket and then you try to

write down the location of your element which you want to call, right.

So, this is exactly what I have done here. That if you try to write down here like this that
y and then first you have to write down the double square brackets and then you try to
write down here this 1. So, this is calling this part this is the first part of your split and
similarly if you want to call the second part of the split. How you can do it? You simply
have to write this 1 and here 2, and if you try to see here this is like this available in the

online help.

And if you try to verify it here, this is like this y and then you are simply trying to write

down here 1 and then it is here 2 and this 2nd value will appear here.

(Refer Slide Time: 08:18)

Operations with Strings

[1] "Theé&'syntaxé'ofi'pastei’is” available'! &inthe online~help”

And this is here the screenshot of the same operation. Now, in case if you try to see, what
will really happen if you try to write down here y 1 and then after you write 3. So, in the
double square brackets you are write here 1 and then here 3 and then you get here the

outcome like edge here NA.

Why this is NA? Because this is not available, if you try to see here there are only two

partition, this is the partition number 1 and this is here the partition number 2. So, there
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is no 3rd partitioning. So, it is giving you here an A, right and this is the same outcome
which you can see here in this screenshot. So, let us try to first see these operations on

the R console and then I will try to give you some more aspects.

(Refer Slide Time: 09:04)

e ————— MR < -
BrOooeick]
> x = "The&!syntax&!of&!paste&lis!favailable! &inthe §
> x

[1] "The&!syntax&l!of&!paste&'is!gavailable! &inthe on$
> strsplit(x, split="1")

(111

[1] "Thes&" "syntax&"
[3] "of&" "paste&"
[5] "is" "gavailable"

[7] " &inthe online-help"

> strsplit(x, split="&!")

[r111

[1] "The"

[2] "syntax"

[3] "of"

[4] "paste"

[5] "is!&available! &inthe online-help"

(3 NS - e - -~ .- PR N & 4 o ]

So, first let me try to write down this here x and you can see here. So, you can see here x
is here like this. Now, if you try to write down here the command for this here string is
split and you are trying to write down here like this split is equal to exclamatory sign. So,

wherever is your exclamatory sign, this is partitioning here, right.

And now in this case if you try to write down the command here that split is equal to and
exclamatory sign, you can see here, this is here this is here and so on. So, you can see
here the change in the outcome. You can see here there is a difference here, now you can

see here means earlier there were seven partitions now you have only here five partitions.

(Refer Slide Time: 09:44)

e ————— W -
B e I I ICIE )

LT —

'
> x

[1] "The&!syntaxi'ofi!'pastei'is!cavailable! &inthe on§
> strsplit(x, split="!&")

(1111

[1] “The&!syntax&'ofL'pastesiis"”

(2] "available! &inthe cnline-help"

> ywstrsplit(x, split="1&")

> y[[1]][1])

[1] "The&!syntaxi'!oft!pastesliis”

> yl[111(2])

[1] "awvailable! &inthe cnline-help"
> yl[1]]1(3]

[1] HA

> |



And similarly, if you try to do here like this, let me try to clear the screen and then if you
try to see here this is your here x. And if you try to write down here exclamatory sign
and and, right, then you know that what is going to happen there is going to be only here
two outcome, right. So, similarly if you try to save this outcome in some here variable

here y and you want to call the first element.

So, first you have to write down here this 1 and then you try to write down here this one,
right. So, it will give you the first value and similarly if you try to write down here 2, it
will give you here the second value, right and, if you try to give here y 3. So, you can see
here there is no y 3. So, it will give you here the NA, right. So, this is how you can

access any particular value after splitting means any partition after splitting, right.

(Refer Slide Time: 10:36)

Operations with Strings

Example: Convert to matrix
> (dates = c("2020-07-24", "2021-08-25", "2022-
09-26", "2023-10-27")

Split the dates

> datesplt = strsplit(dates, "-")
> datesplt

[[11]

(1] ("2020")("07") ("24"
[[2])
[1] Il2021|l IIOSII "25”
[[3]]
Il] |I2022|I "09" |I26II
[[4]]
[1] m2023% nage  w2pe

So, now we come back to our slides and now I try to give you here one more example.
And this example is very interesting that you will see that I will try to split some dates to
a matrix. This looks very strange how can you convert some dates here to a matrix. So,
what I want here is that I have here this 4 dates, 24-7-2020, 24-July-2020, then 25th-
August-2021 and then you have here 26-September-2022 and then 27th-October-2023.

And suppose [ want to write down here a matrix like this one, that in the first column of
the matrix I need here years like this then in the second column I want to write down

here, the months like a 7, 8, 9 and here 10. And then I want to write down here the dates,



like as here this is 24th-July 1st value, 2nd value 25th-August 3rd value is 26th-
September and 4th value is 20 so here 7 October, right.

So, first I try to make a split of this data vector of four dates, at a point wherever I have
this hyphen. So, you can see here this will be splitted here, then here, then here, then
here, then here, here, right. So, for that I try to give here a statement strsplit, then here
inside the parenthesis date and then within double quotes I try to give here the hyphen
sign. So, you can see here now I have here this splitting, but you can see here the

problem now is that you have here splitting, which is inside the double quotes.

So, these are essentially your characters number 1, number 2 you can see here that in the
earlier examples you always took only one string. So, there was a partitioning and you
were only observing there the this one inside the double brackets. But now here you can
see here you have here say string number 1, string number 2 string number 3 and string
number here 4. So, that is why you have here this four values in the square brackets, 1, 2,

3 and here 4. And after this whatever are the dates they are partition, right.

(Refer Slide Time: 12:39)

Operations with Strings
Example: Convert to matrix
Create matrix of dates and outcome is that the elements are character

> datemat = matrix(unlist(datesplt), nrow = 4,

ncol=3, byrow=TRUE)
> datemat

[.1] [:3) [.3])
[1'] |I2020|I IIO'? " Ilzqu.
[2’] Il2021|l IIOEH l|25rl

[3’] naQ22" nQggn ngn
[4’] naQ3n ny1gn nagn

So, now what you can do? That now, if you try to see this outcome is going to be in the
form of a list. So, first you would like to use the command here unlist, right. So, as soon
as you try to here write down here unless, what will happen? The data which is stored in

the date split, right, that will be free from this list. And then now you are trying to use
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here the command here matrix and then you try to use here nrow is equal to 4, ncol is

equal to 3 and byrow is equal to TRUE.

And you can see here this data will be arranged here like this, right. So, this is your here
Ist column of the year, 2nd column of the months and 3rd column of the date. So, this is
your here year, then here months and then your here dates, right, but you have to observe
here one thing, that once again inside this matrix all the values are in the form of a

character only, they are inside the double quote, right.

(Refer Slide Time: 13:34)

Operations with Strings

Example: Convert to matrix

Create matrix of dates and outcome is that the elements are numbers

> datematrix =

matrix (ps.numeric(unlist(datesplt))] nrow = 4,

ncol=3, byrow=TRUE)
> datematrix

[,1] (.21 [,3]
[1,] 2020 7 24
[2,] 2021 8 25

[3,]1 2022 9 26
[4,] 2023 10 27

So, now if you want to get rid of this character and you want to convert it into a number,
because if you want to make any mathematical manipulations over the matrix, then all
the elements inside the matrix have to be in the form of some number. So, now, you can
use now here as new dot numeric and then you try to have this data that you have

obtained through the unlist of datesplit data vector, right.

And again you are trying to use here nrow equal to 4 and ncol is equal to 3 and byrow is
equal to TRUE and now you get here the same outcome you can see here. If you try to
compare it here with this outcome so, when you are trying to use here only unless it was
going to give you the data which is in the format of character, but if you try to use once

again numeric over this data what you have obtained and the earlier outcome now this
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will give you here a numeric value. So, if you try to see here, the reason why I took this

example, right.

(Refer Slide Time: 14:31)

Operations with Strings

Example: Convert to matrix

And you can see here this is the screenshot, right. So, in this screenshot you can see these
are your here dates, when I try to split it they are getting here splitted, but everything is
in the form of a list, you can see here these are the addresses, right. And so now, you

wanted to get a rid of these addresses.

So, you first use the command unlist and then you use the command as dot numeric over
this data what you have obtained here and you get here the mat, right. So, now let me
first try to show you this outcome on the this screen, on the R console and then I try to

show you here what is going to happen, right.

(Refer Slide Time: 15:05)

coL Y T e - - — -
BLER0ECE)

Fy—

> dates = c("2020-07-24", "2021-08-25", "2022-09-26",%
> dates

[1] "2020-07-24" "2021-08-25" "2022-09-26"
[4]) "2023-10-27"

> datesplt = strsplit(dates, "-")
> datesplt

(1111

(1] "2o20" "“O7" "24"

[r211

[1] "zo021" "O8" "as"

(31

[1] "2022" "gg" nagn

[[411

fii "2023" "ig" b 4 Ak

(3 W e . -~ - B FRESE | Rs n 0 (oo |

12



So, let me try to just copy this here data. So, first let me try to copy here these dates. So,
these are your here dates. So, you can see here there are 4 dates, right. Now, you try to
use here the command here, string with split over this data here and you try to store it in

the value date split datesplt, you can see here like this, right.

(Refer Slide Time: 15:30)

R et ]

o E0it View Misc Packages Windows Helg
120 alelS) 818

> datesplt = strsplit{dates, "-T)
> datesplt

[[11]

[1] "2020" "Q7" nogn

(1211

Ell "2021" "08" HogH

[131]

[1] "2022" "09" n"2g"

(41l

(1] "2023" "1i0" "y

> mode (datesplt)

)

>

So, now if you want to see what is the mode of this datesplt, you can see here this is a
“list” and that is why you want to first made this outcome independent of the features of
the list. So, that is why I have to use here the command here unlist over this data vector

and then [ will try to show you that what is happening.

(Refer Slide Time: 15:55)

G —— R

P eE

> datemat = matrix{unlist{datesplt), nrow = 4, ncol=33§
> datemat

[,1] [,21 [,3]
(1,] "2020" "07" "24"
[2,] "2021" "pg" "25"
(3,1 "2022" "09" "26"
[4,] "2023" "10" "27"
> mode (datemat)
[1] "character"
>
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So, if you try to see here now what happens here, datemat. Now, you have used the
command here unless on this earlier obtained data and you can see here that this is here.
Now, like this, but this is in the form of character and if you try to find out the mode of
this outcome here you can see here very clearly this is character. So, you want to get rid

of this value here and you try to use here the command here as dot numeric.

(Refer Slide Time: 16:19)

v ————— W -~
o e e

SEEIOLEOIE)
> datemat = matrix(unlist(datesplt), nrow = 4, ncol=3§
> datemat
(21 ' L2Y 1,9)

[1,) "2020" "O7" "24"

[2,] "2021" "p8" "28"

(3,1 "2022" "p9" n2e"

[4,] "2023" "10" "2

> mode (datemat)

[1] "character"

> datematrix = matrix({as.numeric(unlist(datesplt)), n$
> datematrix

[.2) (.,2) [.3]

[1,] 2020 7 24

[2,] 2021 8 25

[3,] 2022 9 26

[4,] 2023 10 27

> mode (datematrix)

[1] "numeric"

- I

And once you try to execute it here you can see here this date matrix comes here like this
and if you try to find out here the mode of this date matrix, you can see here now this is
numeric, right. So, if you want to do any mathematical operations over this matrix, then

you can do it.

So, the reason why I took this example was that, if I ask you in the beginning of this
example that if you have this type of dates and can you convert it into a matrix, possibly
it will be difficult for you to think, but if you try to see whatever commands we have
used here. If you simply try to use them intelligently in a logical way, possibly you can
achieve and this is the best part of the programming that how you have to think the logic

in which you can execute and can get what you want, right.
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Operations with Strings

> strsplit("Shalabh",split="")

[[1]]
[1] ngn (npn ngn|ngnl ngn npnl wpn

So, just as I shown you in the beginning, that when you are trying to use this string split
then you can split it at strings as well as characters. So, up to now, whatever you have
seen here you can see in this example you are trying to split these things as some strings,
right. But now, I try to show you here that even if you want to split the individual
characters, what you can say here you simply try to write down here string split and then

in the split you do not write anything within double quotes you just do not say anything.

Just two double quotes that is all, right. For example, if I want to write down my name
here, here say x say “s” “h” “a” “I” “a” “b” “h” which is a string here, but if you try to
split it with this command you can see here this is splitted after every alphabet and this is
here that is the screenshot. So, you can see here this is not a very difficult command and
just try to show you here that how you can convert the individual string into strings as

well as individual alphabets or individual character, right.
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o R —— WM -
110 S8l §/ )
= R Comole

> strsplit("Shalabh",split="")

(11l
[1] "§" "h" manm mlm man npn wpe

> |

So, you can see here it is here like this ok. So, now, we come to and end to this lecture.
So, this was a short lecture and I have just shown you here only one command that how
you can split a string. But the example which [ have shown you that will indicate you
that why I have taken this command here and I have tried to show you that well in the
beginning it looks that as if you are simply going to know how you are going to split the

string that is correct.

But then how it is going to be used in various types of application that was not clear in
the beginning. But now, at the end of the lecture you can see that how you have splitted
the string and then you have converted the things into some numerical values. Similarly,

you can think about such applications and then try to execute it.

Now, it depends on your capability that how you can think as you try to do it you will
become a very good programmer. So, you try to practice it and try to become a

wonderful programmer and I will see you in the next lecture. Till then, good bye.
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