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Basics of Calculations
Lecture - 11
Built in Functions and Assignments

Hello friend welcome to the course Foundations of R Software and you can recall that in
the last couple of lectures. We had talked about the different type of mathematical
operations which R does and we have understood how R does it. And you have seen that
there is a special way in which the R is doing these type of mathematical computations
and calculations. So, now continuing on this line today we are going to talk about some
more aspect of this computation.

In R as we have discussed many time that there is a functionality of built in function.
What is this mean built in function? It is something like suppose if you want to write a
program to find out the sum or the mean. Then you have two options it is like that you
try to write down programming structure like a sum equal to 0, num equal to 0, sum is
equal to sum plus num etc. that we have done in your possibly in your childhood I would

say now. So, that is first option.

Second option is that somebody already has written a program for finding the sum or the
mean. So, now what you have to do? You simply have to input the data and you have to
use that program suppose the name of the program is sum. So, you have to simply write s
u m sum and within the parenthesis you have to give the input data. And then as soon as

you execute it this function is going to find out the value of sum.

So, the difference is that in this case you do not have to do any programming. But you
can use these programs directly and in this R that is the beauty that you have an option to
write your own programs and you can also use the built in program. So, in the lecture
today we are going to discuss about some popular built in function there are there is a
long list of functions that are available in the R software.



But surely you will understand that discussing all those is very difficult in a lecture. So, |
will try to take here some popular representative functions and my objective is not really

to tell you about the functions. But the main objective is, how are you going to use them.

And after that I will try to show you that how you can use these built in functions along
with the simple computation that you have learnt in the last couple of lectures. So, we

begin our lecture and try to understand what it does.
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R as a calculator
R can perform all standard calculations like addition, subtraction,

multiplication, division etc.

R has built in functions for computations.

So, as we have learnt now that R can perform all type of standard calculations like
addition, subtraction, multiplication, division, power operation, modulo, division,

integer, division etc. and R also has some built in functions for computation.
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So, what are those things? So, let me try to take here couple of examples and try to
explain you. Suppose you want to find out the maximum value among some given values
for that your first option is that you try to write down a program yourself or the
alternative is that you can use a built in program and this built in program have been

programs have been given a name.

For example, if you want to find out the maximum of some numbers. So, the name of the
program here is m a x. So, you can call this program by this name and the job of this
program is to provide you the maximum value among the given numbers. So, you can
see here | try to write down here max and within the parenthesis I try to write down the

numbers among them | want to find out the maximum value.

So, you can see here | have taken three numbers; 1.2, 3.4, -7.8. So, you know the
maximum value out of these 3 number is 3.4. So, the output will come out to be here 3.4.
Now, | try to address you one more issue as you have learnt in the earlier lectures that
whenever you are trying to give more than one numerical values in the R software as

input.

Then you always use the concept of data vector and in order to define a data vector you
wrote all the numbers inside a parenthesis and you use the command lowercase c. So,
now, in this case if you try to see in the first option here you have not used the aspect of
data vector to input the values you have simply given the values here 1.2, 3.4, 7, -7.8

without using the command ¢ and now you are trying to use here the command c.

So, you can see here what is the difference there is no difference still if you try to see the
input is the same 1.2, 3.4 and -7.8 and their output is the same as 3.4. So, now, in this
case you can see here that in case if you are using the command c or you are using the
concept of data vector or you are not using the option of data vector the outcomes are
going to be the same. But now I will try to show you here some more example and then |

will try to address what should we do, right.
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Minimum

IR RConsole

> min(l.2, 3.4, -7.8)

1)} -72.8

>

> mint (1.2, 3.4, =7.8) )
[1] =7.8

So, in the beginning I am saying again that | am going to take here sum commands
where | will be demonstrating the application by using the data vector concept and
without using the concept of data vector. So, similarly, if you want to use here the

command min.

Then this m i n is used to find out the minimum value among the given values. So, once
again exactly on the same way you can see here that if you are trying to write down here

3 numbers 1.2, 3.4 -7.8. Then the minimum value among all of them is the -7.8.

And in this case you are not using the concept of data vector you are simply giving the
values inside the parenthesis. Now if you try to do the same thing, but you try to use here
the concept of data vector and you input your data using the command ¢ then once again

the answer comes out to be the same -7.8, right.

So, in both the cases in maximum and minimum you can see here that either you are
trying to use the concept of data vector or not in giving the input values the output is the
same and it is not affected by the use of ¢ command. And you can see here this is the

outcome for the minimum and this was here the output for the maximum.
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Arithmetic mean

Operator: mean

> mean(2, 3, 4) mean = ——

> mean(2, 3, 4)
(1] 2

> mean(c(2, 3, 4))
(1] 3

>

See the difference in use of ¢ command.

Suggestion: Always use ¢ command to input more than one data
value.

But now I try to show you here something else and now you have to be very careful what
| am trying to show you here. Similarly, in case if you want to find out the arithmetic
mean then the command here is mean m e a n you know that arithmetic mean is defined
that if you have some values x 1, x 2, X n. So, you try to define the arithmetic mean by

their sum divided by the number of observations.

For example, if you have suppose some number 2, 4, 6 and if you want to find out the
arithmetic mean of these numbers this will be 2 + 4 + 6 divided by 3, right. So, in R
software there is a command here mean all in lower case and if you want to find out the

mean of suppose 3 numbers 2, 3 and 4.

So, now, | first try to use my earlier command to give the input data using the simple
concept. That means, without using the concept of data vector without using the c
command and then | will try to do the same exercise after giving the input using the

concept of data vector. So, let us try to see what happens.

When | try to operate here mean of 2, 3, 4 it gives us the answer 2, but in case if you try
to find out this arithmetic mean this is going to be 2 + 3 + 4 divided by 3 which is equal
to here 3. So, this mean here is coming out to be 3, but then R is reporting you here 2.

So, there is a big question mark what is happening? You should get here the answer 3

and that is what | always have suggested you in the past that whenever you are trying to
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do any calculation. First you try to do your manual calculation and then you try to cross

check and verify with the output of the R software.

So, now | change my approach and | use here the data vector approach and | give the
input data using the command c and | give here the command as ¢ 2, 3, 4. And now if
you try to see, this mean is coming out to be 3 which is matching with the arithmetic

mean that you have found manually.

Now in case if you try to see here in these commands, if you try to see here in this
maximum there was no difference whether you are using the command ¢ or not, same
was true with the minimum command also. But now in the case of mean this is changing
and when you are using the command c here, only then it is trying to give you the correct

answer.

So, now what should we do and why this is happening? So, one of the reason that why
this is happening, | do not know, but that is my guess that when this R started then
different people across the world were participating in the development and it is possible
or it might be possible that people developed. actually these different functions were
developed by different people. So, some people might have used the command c to
execute the program and some people might have considered the function to get the input
data without using the ¢ command. So, some people used the ¢ command to input the
data and some people used the simple; that means, inputting the data without using the ¢
command and gradually all these functions were incorporated in the R software.

So, that is why some functions gives you correct answer with ¢ and some function give
you correct answer with or without ¢, but ok that is ok that | understand that is
happening, but what should I do as a user. Because if you try to think, you are writing a
program in which you are trying to find out the value of the mean and you have not used

the ¢ command what will happen.

You will be inputting some data value they will be coming to the mean function and
mean function will not be giving you the correct value. But the program is long you will
not be able to understand and or it will be very difficult for you to find whether the final

outcome is correct or not.



So, that can be one problem which may happen, but anyway our objective is to find out a
solution there are many problems in life, but more important part is to find out the
solutions. So, one solution is very clear that when you are trying to use the ¢ command
then you are getting the right answer correct answer in all the three cases - minimum,

maximum as well as mean.

So, why cannot we make here a rule that whenever we are trying to input the data, we are
always going to use the c command. At least this will ensure that the output is going to
be correct and this will guarantee that there is no mistake at least in giving the data as an

input for any program.

So, that is my very sincere advice to you all that when you whenever you input the data,
use the ¢ command, use the data vector concept, ok. So, let us now begin our lecture and
we continue with our lecture and we try to now | will be using always the data vector
command to give the input of my values that is clear to me. And | hope that is clear to

you also and it was a convincing argument also, ok.

If I ask you a very simple question that you should find out what is happening in this first
case where you are trying to find out the mean of 2, 3, 4 and it is giving you value the 2.
Actually in this case it is simply trying to read the first value and after that it is not

reading the remaining values 3 and 4.

So, that is why it is giving you 2 divided by the total number of values which is here 1
and so it is giving you here the value 2 that is what, that is happening. So, you have to be
now careful, ok and then you can see here this is the screenshot. So, now before moving

further let me try to show you these operations on the R console also, right.
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R R Console

> max (23, 170,-98)
[11 170

> max(c(23, 170,-98))
[11 170

>

> min (23, 170,-98)
[1] -98

L1

> min(c (23, 170,-98))
[1] -98

>

> mean(2,3,4)

[11 2

> mean(c(2,3,4))

5 i i

& Db uw

So, you can see here if | try to use the command here maximum. So, let me give the data
without using the ¢ commands. We can see here 23, 170, -98 etc. and you can see here
this is giving you the value 170. But in case if you try to use here the c command also it

will give you the same value and in case if you try to use the minimum command.

So, let me try to use here the same value. So, you can see here the minimum of 23, 170
and minus 98 is -98. So, you can see here the answer is -98. And in case if you try to use
here the ¢ command here then also you will get the same value, but in case if you try to

use here the mean say mean of 2, 3 and 4 you can you see here this is here 2.

But in case if you try to use here the ¢ command and you input your data as data vector,
you can see here it is giving you the correct value three. So, you can see here that using

these built in functions is not a very difficult thing, right.



(Refer Slide Time: 15:16)

Overview Over Further Functions

abs () Absolute value \
sqrt () Square root \
|
round (), floor(), ceiling() |Rounding, up and down l
|

|sum() , prod()

Sum and product

log(), logl0(), log2() Logarithms ;
e = I

exp () Exponential function 1‘
e —— - - e — |
sin)() , (cos(), tan(), Trigonometric functions |
asin(), (acos (), catan{)

sinh (), cosh(), tanh{), Hyperbolic functions |
asinh(), acosh(), atanh()

And similarly means, there are many more functions some common useful functions
which are there in the R software are as like as a b s which is used to find out the
absolute value, s g r t this is for finding out the square root. Remember when we were
trying to learn the computation with the power operators we had considered the function

like square root of 2 which we had given as 2 hat 0.5.

But now you can also give here it like that s q r t and inside the parenthesis, just write 2
and similarly we have function like here round, floor, ceiling. They are used for rounding
of the number floor or say ceiling the number you know that these are the basic

mathematical operations.

And similarly if you want to find out the sum or product of some numbers then we have
the command here sum s u m and then p r o d product. So, if you simply try to give here
some numbers inside the data vector inside the parenthesis, then it will directly give you
the sum of those number and similarly different types of log functions which are also
available here log, log 10, log 10 is for the log logarithmic value when the base is 10 and

SO on.

This exp this is used for exponential functions. Then we have the trigonometric function
like sin, cos, tan and cosec is something like asin, sec is like acos and cot is like atan

right. So, this is something like here cosec, sec, cot. And similarly we have here

9



hyperbolic function also sin h, cos h, tan h, asin h, h a cos h, atan h etc. So, using these
functions is straightforward the way you have used the functions like minimum

maximum and mean similarly you can use all of this function exactly in the same way.

(Refer Slide Time: 17:26)

Examples

Operator: abs for finding the absolute values

> labs (-4)
[1] 4

> abs(c(-1,-2,-3,4,5))
[11 12345

R R Console

> abs (-4)

[1] 4

>

> abs(c(-1,-2,-3,4,5))
[1] 1 2 3 45

>

So, | try to take here some example so that | can explain you the different aspects of
using these functions. So, for example, if I try to use here the operator abs so this abs is
used for finding out the absolute values. So, if you try to see here the function abs -4. So,
the absolute value of -4 is actually 4. So, it will give you the answer here 4 and yeah
these functions wherever needed. They can also be operated over the data vectors and

they will try to operate on each of the element inside the data vector.

For example, if you try to see here if you find the absolute value of say -1, -2, -3, 4 and 5
and you use the concept of data vector to input the values. So, you can see here this
absolute function will go inside it and then it will try to find out the absolute value of -1,
absolute value of -2, absolute value of -3, absolute value of 4 and absolute value of 5. So,
this will give you the answer 1, 2, 3, 4, 5 and you can see here this is the screenshot here,
ok.

10
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Examples

Operator: sqrt for finding the square root of values

> sqrt(4)
[1] 2

> sqrt(c(4,9,16,25))
(1] 2 345

IR R Cansole

> sqgrt (4)

[11 2

>

> sqrt(c(4,9,16,25))
[1] 2 345

>

And similarly if you want to find out the square root of any number you simply have to
use s g r t and within the parenthesis you have to give the number. For example, if | try
to find out the square root of 4, this is here 2 and similarly if I try to use here the data

vector. So, the | try to take here the value 4, 9, 16, 25 and | try to find out here the square
root of all these values.

So, when | try to operate it this square root function goes inside the parenthesis and it
becomes square root of 4, square root of 9, square root of 16 and square root of 25. So,
this will become here 2, 3, 4 and 5 ok and this is here the screenshot.

(Refer Slide Time: 19:14)

Examples

Operator: sum for finding the sum of values

> sam(c(2,3,5:7)) IR R Console
o 1 i By > sum(c(2,3,5,7))
(11 17

>

Operator: prod for finding the product of values

> prod(c(2,3,5,7)) =
R Console
[1] 210 -
> prod(c(2,3,5,7))
(1] 210
>
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Similarly, if you try to find the sum of the values for example, if I want to find the sum
of 2, 3, 5 and 7; that means, | want to know the value of 2 + 3 + 5 + 7. So, then | can use
here the sum and using the data vector | can try write down all these values and this
value will come out to be here 17.

And similarly if | want to find out the product of some numbers for example, the product
of 2, 3, 5 and 7 which is like 2 into 3 into 5 into 7. So, this will come out to be here 210.
So, you can see here it is very convenient to do the mathematical computations in this R
software.

(Refer Slide Time: 19:57)

Examples

Operator: round for finding the round off values
> round(1.23)
o [ 1

R RConsole
> round(1.23)

(1] 1

> round(1.83)
[1] 2

IR R Console

> round(1.83)
1] 2
>

And similarly if you want to find out the round off value of 1.23. So, we know that in
case if the number is more than 1.5, then it is rounded off to 2. Otherwise it is rounded
off to 1. For example, so it is here 1.23 which is less than 1.5. So, it will be rounded off
to 1, but if I try to take here 1.83 which is more than 1.5, so it will be rounded off to 2.
So, you can see here these operations are very simple and very easy to use and similarly

if you want to use here the log.

12
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Examples

Operator: 1og for finding the natural log (In) of values

> log(10) > log(10)
[1] 2.302585 (1) 2.302585
> log(exp (1))
1] 1
> log(c(10, 100, 1000
> Jog(axp(1)) (1) ?4332585 4 605170“6 907755
[1x) &

> log(c (10, 100, 1000))
[1] 2.302585 4.605170 6.907755

So, if you try to see here if you try to find out here the log of 10. So, log of 10 here is
coming out to be 2, 2.3. Actually, if you try to see here this log function you have to
remember this gives you the natural log which was your log with respect to the base e

and it is not the log value with respect to the base 10.

Why? Because log of 10 when the base is 10 is equal to 1 and if you want to verify it
here you can see here that if you want to find out the log of exponential of 1. So, this is
something like | n of e or this is here log of e base e. So, this value will come out to be

here 1.

So, log is a used for finding out the natural log values and yeah this operation is valid on
the data vector also. So, if you try to write down here log of ¢ 10, 100, 1000. It will give
you the values of log of 10, log of 100 and log of 1000, ok.

(Refer Slide Time: 21:45)

Examples
Operator: 1og10 for finding the log (with base 10) of values

> 1og10(10)
[1] 1

> 1logl0(100)
[1] 2

> logl0(c(10, 100, 1000))
[zl 1.2 3
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And similarly if you want to find out the log the base 10 then you have to use the
command log 10 right. So, if you try to see here log 10 and the of the value 10 is here 1
and similarly you know that log of 100 with the base 10 is equal to 2. So, this will come
here come out to be here 2.

And similarly if you try to use here the data vector then the log of 10, 100 and 1000 will
be like a log of 10, log of 100 and log of 1000 which will come be coming here as say 1,
2, and 3, right. So, let me try to first give you the example of these things. So, that you
get here more confidence that how they will be working on the R software.

(Refer Slide Time: 22:37)

> abs (-8)

[1] 8

> abs(c(-8,-9,1,2))
[1]1. 8 . 9:1. 2

> sqrt(9)

(1] 3

> sqrt(2)

[1] 1.414214

> 200.5

[1] 1.414214

> sqrt(c(2,3,4,5))
[1] 1.414214 1.732051 2.000000 2.236068
> sqrt(c(2,3,4,-5))

[1] 1.414214 1..732051 2.000000 NaN
Warning message:
In sqgrt(c(2, 3, 4, -5)) : NaNs produced

> |

So, if you try to see here | will try to take the example of all the numbers whatever | have
considered. So, | will try to take a absolute value of here say -8. So, you can see here this
is here 8 and if | try to find out here absolute value of here some data vector say -8, -9,
then 1 and 2.

So, you can see here that it is coming out to be like this the absolute value of 8 is 8, the
absolute value of -9 is 9 and absolute value of 1 and 2; they are 1 and 2. So, you can see

here that the absolute values of -8, -9, 1 and 2 they are 8, 9, 1 and 2 respectively.

Similarly, if you try to find out here square root, so square root you can see here suppose
| square root of here 9 this will be here 3. And earlier in the earlier lecture you had found

the square root of 2. This was 1.414 which is coming here the same and yeah if you try to
14



see here | can show you here this is square root of 2 which you try to compute this is the

same value.

And similarly if you try to find out the square root of here some values like here 2, 3, 4, 5
and so on. So, it will come out to be like this. So, this is like a first value is 1.414 is the
square root of 2, then the remaining these 3 values are the square root of 3, square root of
4 and square root of 5, right. And now if you try to suppose, for example, give here some

negative value. What do you expect?

This will give you, there is some warning because negative number cannot have the
square root. So, it is giving you here NaN, right. So, | will try to discuss about what are
this NA, what is NaN, what is NULL, etc. in more detail in the forthcoming lectures. But
here 1 wanted to show you that if you are trying to do some wrong mathematical
calculations the R will give you here a warning message, right, ok. So, now look let us

see that what are the other operation that we have to do which is here sum and product.

(Refer Slide Time: 20:54)

File Edit View Misc Packages Windows
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R R Console

R o ooy —— W R
=

> sum(c(2,3,4,5))
[1] 14

> prod(c(2,3,4,5))
[1] 120

> 2+3+4+5

[1] 14

> 2%3%4%*5

[1] 120

> round(100.4)
[1] 100

> round (100.6)
[1] 101

So, you can see here the if you try to see here sum of ¢ say 2, 3, 4, 5 etc. whatever you
want it will give you here like I say this and if you want to find out here the product of
these numbers. So, you simply have to give here the product and if you want to just
verify it here. So, you can see here 2 + 3 + 4 + 5 this is giving you here 14 and 2 into 3

into 4 into 5, this is giving you here 120, right.

15



So, this is how you can do this sum and product of the operations and now if you want to
use here the round. Suppose if I say 100.4, so this will be your here 100 and if | try to
take a 100.6, it will become here 101. So, that is the way this rounding of the values in
mathematics actually work, right.

(Refer Slide Time: 25:58)

File Edit View Misc Packages Windows Help
= =[alc] @ [E]

® R Console -
> log(10)

[1] 2.302585

> log(exp(1l))

[11 2

> log(c(10,12,14))

[1] 2.302585 2.484907 2.639057

>

> 1logl0(100)

[1] 2

> 1logl0(c(100,200,300))

[1] 2.000000 2.301030 2.477121

> exp(2)

[1] 7.389056

So, now, in case if you try to find out here the value of log. So, you can log you can see
here log of say here 10 this will give you here this value. But if you try to find out here
the log of say exponential of here 1. So, you can see here this value will come out to be
1. So, that ensures that the log function is trying to find out the natural log. So, if you
want to find out the log of a data vector. So, you can see here 10, 12, 17 etc. and you can
see here there are three values which are representing the log of 10, log of 12 and log of
14; three values, right.

Similarly, if you want to find out here the log value with respect to the base 10, so you
know that log of 100 when the base is 10 is 2. So, you can see here this is here 2 and if
you want to make it here more details you can see here log of the say values like here
100, 200, 300. And if you try to enter here you will get here the value of say, log of 100
is 2, log of 200 is 2.301030 and log of 300 is 2.477121. So you can see here finding out

these values is not difficult. Similarly if you want to find out the value of exponential 2
for example, this is 7.38.

16
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Assignments

An assignment can also be used to save values in variables:

>xl =c,2,3,4) >x1 =c¢(1,2,3,4)

> x1
11 1234

> x2 = x1°2
1] 1 23 4 5 28

(1] 1 4 916
> |

> x1

> (x2 = x1°2
> x2

[1] 1 4 9 16

So, this is how you can move further without any problem and | just want to show you
here one more operation. So, that will really help you when you are trying to write your
own programs. So, whatever values you try to give in a variable in the form of a data

vector that can also be assigned to a variable.

For example, if you try to see here I give here an input x1 as say data vector of the values
1, 2, 3, 4 and then | define a new variable x1 square and | try to store it in a new variable
X2. So, you can see here this x2 will give me here the value 1, 4, 9, 16 which are
something like the if square of 1, square of 2, square of 3 and square of 4, right. So, this

is also possible. So, you can see here these are the outcomes on the R console, right.

(Refer Slide Time: 28:24)

Assignments

Calculations with scalar, data vector and built in functions also work.

> c(1,2,3,4) + sum(c(1,2,3,4)) * prod(c(l,2))
[1] 21 22423 24

> abs(( c(1,2,3,4) -/ sum(c(1,2,3,4))*prod(c(1,2)) )
(1] 19 18 1 16
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Now, | want to give you one more idea. So, now, you have learnt two types of operations
one with scalar with data vector and with this built in function. So, actually you can
combine any one of them together and the same mathematical rules will be followed. For
example, if | try to take here data vector c 1, 2, 3, 4 and then | try to take here a function
of sum of 1, 2, 3, 4 and then the product of 1 and 2, right.

So, if you try to see here the parenthesis is here. So, first of all the product of 1 and 2 this
will be here 2 and then this will be here ¢ 1, 2, 3 and 4. So, this value will be multiplied
by here 2 for finally, and this will become here sum of ¢ 2, 4, 6 and here 8 and then sum
of this will become here 2 + 4 is 6; 6 + 6 is 12 and 12 + 8 is 20. So, this entire value will

become here 20.

So, now this 20 is going to be added in this first data vector. So, this will become here 20
+1,20 + 2,20 + 3 and 20 + 4. So, that is the same exercise which you did when you try
to add a scalar with the data vector, right. Similarly if you try to find out the absolute

value of some function.

So, the values are contained inside this parenthesis and if you try to see here this is once
again the same thing c 1, 2, 3, 4. So, thisis here 1 + 2 is 3; 3, 3 6; and 6, 4 here 10 and
then product of here this is here 1 into 2 this is here 2. So, this is here 10 into 2, so whole

this value is going to be 20.

And now this 20 is going to be subtracted from this data vector. So, this will become
here 1 - 20 -19; then 2 - 20 - 18; 3 - 20 - 17 and 4 - 20 - 16 and then you try to operate

the absolute function over this and this will give you here the values 19, 18, 17, 16.

So, you can see here that these things are not very difficult, but let us try to operate them
on the R console and try to see do they really work here work or not, right. So, let me try

to copy these values and then try to operate. So, this will save our some time.
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(Refer Slide Time: 31:07)

R W < ==

File Edit View Misc Packages Windows Help

ERCo0=ok)

R R Console =mros 8
> x1 = c(2,32,45)

> x2= x1"3

> %3

[1] 2 32 45

> x2

[1] 8 32768 91125
> x3= sqrt(x2)

> X3

[1] 2.828427 181.019336 301.869177
> |

So, before going further let me try to show you this example that | try to take here c as 2,
32, 45 like this and then | try to define here x2 which is here say here x1 say cube. So,
you can see here x1 here is like this and x2 here is like this. And in case if you want to
define here either values here say x3 here s square root of say here x2. Then also you can

do it so you can see here the x3 will comes out to be like this. So, | have not made any
manual calculation, but R is doing my job.

(Refer Slide Time: 31:48)

R A ————)— N -

File Edit View Misc Packages Windows Help
E5080S80)E)

R R Console — E‘

> c(1,2,3,4) + sum(c(1,2,3,4)) * prod(c(1,2))

[1] 21 22 23 24

> abs( c(1,2,3,4) - sum(c(1,2,3,4))*prod(c(1,2)) )
[1] 19 18 17 16

> |
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And similarly if you try to see here if you try to do the same operation here, you will get
here 21, 22, 23, 24 and if you try to do this operation here on the R console, you once
again you get the same outcome. So, now, you can see here that when we are trying to
work with built in function first of all it is not difficult at all and it is not very difficult to

understand how R is working on it.

And | hope you will appreciate that a built in functions helps us a lot and whenever we
are trying to do some complicated calculations, lengthy calculations, then they help us a
lot. And this is one of the very important feature of the R software which made the R

software so popular.

So, now, | stop in this lecture, but as | always say, now once again today you have a
good amount of homework. And you need to practice, try to consider these built in
functions, some functions | have considered some function | have not considered. Try to
consider them try to see whether they are working or not try to use some scalar values

data vectors.

And try to see are they working or not and above of all whatever you have learnt in the
last couple of lectures with different types of operation with the scalars data vectors etc.,
try to combine them with the built in functions and this will give you a more deeper
knowledge. You will have a more whole of the working of the R software. So, you try to

practice it and | will see you in the next lecture, till then good bye.
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