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Basics

e > isthe prompt signinR.

e The assignment operators are the left arrow with dash <-

and equal sign =.

> X <- 20 assigns the value 20to X.

> X = 20 assigns the value 20to X.

Initially only <- was available in R.

R R Console

> x <- 20
o X

[1] 20

>

R R Console

> x = 20
> X
[1] 20

>



Basics

> X

>y

>

Z

20 assigns the value 20 to X.

> X
> X
[1]
. >
X * 4 assignsthevalue 4*X to y. > y

> Y
[1]

X - Yy assignsthevalue X - y to z.

R R Console

= 20

20

- X

80

R R Console

> Zz
> =

[1]

- X

-60

*

<
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Basics

e #:The character # marks the beginning of a comment.

All characters until the end of the line are ignored.

> # mu is the mean

> # X = 20 istreated as comment only



Basics

R R Console

. Capital and small letters are different. s W — B

> X
> X = 20 and > X = 20 are different [1] 20

R R Console

> x = 20

> X

[1] 20

>

> X

Error: object 'X' not found
>

> X = 20

> X

[1] 20



Basics
e Thecommandc(6,7,8,9,10) combines the numbers 6, 7,

8,9 and 10 to a vector.

‘R R Console

>y =6,7,8,9,10

Error: unexpected ',' in "y = 6,"
>

> = (6,;7;8:9;10)

Error: unexpected ',' in "y = (6,"
>

> v = al(6;7:8;9,10)

>y

[1] e 7 8 9 10



R as a calculator

Addition

> 6+4 # Command L
> 6+4

[1] 10 # Output 11 10

Multiplication

> 6*4 # Command ——

[1] 24 # Output TI]G*L



R as a calculator

Subtraction

> 6-4
[1] 2

Division

> 6/2
[1] 3

# Command
# Output

# Command
# Output

‘R RConsole

> 6-4
[1] 2

R R Console

> 6/2
[1] 3



R as a calculator

Power

> 612
[1] 36

[1] 36

# Command
# Output

# Command
# Output

62

R R Console

> B2
[1] 36

R R Console

> 6%*2
1] 36



R as a calculator

Power

R RConsole

> B0
[1] 2.44949

> 670.5 # Command
[1] 1.732051 # Output

‘R R Console

> 6*%*0.5 # Command

[1] 1.732051 # Output > 6*%*%0.5
[1] 2.44949

61/2
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R as a calculator

Power

> 6MN-0.5 # Command
[1] 0.5773503 # Output

6 -1/2

‘R R Console

> ™=
[1] 0.4082483
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R as a calculator

Multiple operators (BODMAS)
Bracket, Of, Division, Multiplication, Addition, and Subtraction.

> 8+9-3*5+6/3 # Command R R Console
[1] 4 # Output T1?+Z—3*5+6/3

>

12



R as a calculator

How R behaves with data vectors?

What happens when a scalar is added/subtracted/multiplied/divided

in a data vector?



R as a calculator

Addition with vector versus scalar

'R RConsole

> ¢(7,8,9,10) + 10

[1] 17 18 19 20 > c(7,8,9,10) + 10

1] 17 18 19 20
>

7+10, 8+10, 9+10, 10+10




R as a calculator

Addition with vector versus vector

> ¢(7,8,9,10) + c(2,3)
[1] 9 11 11 13

T+2, 8+3, 9+2, 10+3
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R as a calculator

Addition with vector versus vector

> c¢(7,8,9,10) + c(2,3,4)
[1] 9 11 13 12
Warning message:
In ¢(7,8,9,10) + c(2,3,4) :
longer object length 1s not a multiple of
shorter object length

T+2, 8+3, 9+4, 10+2
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R as a calculator

Addition with vector versus vector

R R Console

> a(7,8,9,10) + c(2,3,4)
ji] 9 11 13 12
Warning message:
In (7, 8, 9, 10) + (2, 3, 4)
longer object length is not a multiple of shorter object length
>



R as a calculator

Subtraction with vector versus scalar R R Console

> ¢(7,8,9,10) - 10

11 -3 -2 -1 0 [1] -3 -2 -1 O

> |

7-10, 8-10, 9-10, 10-10

> ¢(7,8,9,10) - 10

18



R as a calculator

Addition with vector versus vector

> ¢(7,8,9,10) - c(2,3)
[1] 557 7

7-2, 8=-3, 9-2, 10-3
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R as a calculator

Subtraction with vector versus vector

> ¢(7,8,9,10) - c(2,3,4)
[1] 555 8
Warning message:
In c(7, 8, 9, 10) - c(2, 3, 4) :
longer object length 1s not a multiple of
shorter object length

7-2, 8=3, 9-4, 10-2
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R as a calculator

Subtraction with vector versus vector

R R Console

> ¢(7,8,9,10) - c(2,3,4)

(1] 5 5 38
Warning message:
8, 9, 10) - c(2, 3, 4)

In ef?,
longer object length is not a multiple of shorter object length

> |
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R as a calculator

Multiplication with vector versus scalar

> C(7,8,9,10) * 6 ‘R RConsole

[1] 42 48 54 60 > ¢(7,8,9,10) * 6
[1] 42 48 54 60
>

Tx6, 8x6, 9x6, 10x6
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R as a calculator

Multiplication with vector versus vector

> ¢(7,8,9,10) * c(-7,-8,-9,-10)
[1] -49 -64 -81 -100

7x(=7), 8x(=8), 9%(=9), 10x(=10)

R R Console

> c(7,8,9,10) * c(-7,-8,-9,-10)
[1] -49 -64 -81 -100
>

23



R as a calculator

Multiplication with vector versus vector

> C(7,8,9,1O) x* C(5,6) ‘R RConsole

[1] 35 48 45 60 > <(7,8,9,10) * <(5,6)
[1] 35 48 45 60
>

7x5, 8x6, 9x5, 10x6

24



R as a calculator

Multiplication with vector versus vector

> ¢(7,8,9,10) * c(2,3,4)

[1] 14 24 36 20

Warning message:

In ¢(7,8,9,10) * c(2,3,4) :longer object
length 1s not a multiple of shorter object
length

Tx2, 8x3, 9x4, 10x2

25



R as a calculator

Multiplication with vector versus vector

R R Console

> c(7,8,9,10) * c(2,3,4)
[1] 14 24 36 20

Warning message:
in a7, 8, 9, 10) * (2, 3, 4)

longer object length is not a multiple of shorter object length

>
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R as a calculator

Division with vector versus scalar

> ¢(7,8,9,10)/2
[1] 3.5 4.0 4.5 5.0

7/2, 8/2, 9/2, 10/2

R R Console

> ¢(7,8,9,10) /2

11] 3.5 4.0 &.3 3.0

~ |
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R as a calculator

Division with vector versus scalar

> ¢(7,8,9,10)/c(2,4)
[1] 3.5 2.0 4.5 2.5

7/2, 8/4, 9/2, 10/4
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R as a calculator

Division with vector versus vector

> ¢(7,9,8,10)/c(2,3,4)
[1] 3.5 3.0 2.0 5.0
Warning message:
In c(7, 9, 8, 10)/c(2, 3, 4) :
longer object length 1s not a multiple of
shorter object length

7/2, 9/3, 8/4, 10/2
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R as a calculator

Division with vector versus vector

R R Console

> ¢(7,9,8,10)/c(2,3,4)
[1] 3:5 3.0 2.0 5.0
Warning message:
In (7, 9, 8, 10)/c(2, 3, &)
longer object length is not a multiple of shorter object length
> |
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R as a calculator

Power operators with vector versus scalar
> ¢(7,8,9,10)"2 # command: application to a

vector
[1] 49 64 81 100 # output

R R Console

2 2 2 2
77, 8%, 97, 10 > c(7,8,9,10) 42
[1] 49 64 81 100
>
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R as a calculator

Power operators with vector versus vector

> ¢(7,8,9,10)"c(2,3) # 1IATTENTION! Observe the
operation
[1] 49 512 81 1000 # output

R R Console

2 3 2 3
79 89 99 10 > w7 ,9,9,10)"cl{2,3)
[1] 49 512 81 1000
>
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R as a calculator

Power operators with vector versus vector

> ¢(7,8,9,10,11,12)~c(2,3,4) # command:
application to a vector with vector
[1] 49 512 6561 100 1331 20736 # output

7%, 8, 9%, 10°, 11°, 12°

R R Console

> e(7,:8;:9;10,11;12)"c{2,;3,4)

13l 49 512 6561 100 1331 20736
>
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R as a calculator

Power operators with vector versus vector

> ¢(7,8,9,10)”c(3,4,5)

[1] 343 4096 59049 1000

Warning message:

In ¢(7,8,9,10)*c(3,4,5) :-longer object length
IS not a multiple of shorter object length

7°, 8%, 97, 10°
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R as a calculator

Power operators with vector versus vector

R R Console

> a({7,8,9,10)*(3,4.,5)
“h 343 4096 59049 1000
Warning message:
In cf(7; B; 9, 10)%ci(3; 4; 5)
longer object length is not a multiple of shorter object length
>
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