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> help(rep)
> Prep
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E. Documentation

rep {base}

Replicate Elements of Vectors and Lists

Description

rep replicates the values in = It 1s a generic function. and the (internal) defanlt method 15 described here.
rep.int and rep len are faster simplified versions for two common cases. Thev are not generic.
Usage

rep (X, «aa)

rep.inti(x, times)

rep len(x, length.out)

> Paeq F 0¥ J3> plgiisl Seq
> 3eql(l, 9, by = 2% - R o~ R Documentation
[1] 1 3 5 7 &

> Zrep
~
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English Introduction

R is a software language for carrying out complicated (and simple) statistical
analyses. It includes routines for data summary and exploration, graphical
presentation and data modelling. The aim of this document is to provide you with
a basic fluency in the language. It is suggested that you work through this
document at the computer, having started an R session. Type in all of the
commands that are printed, and check that you understand how they operate.
Then try the simple exercises at the end of each section.

When you work in R you create objects that are stored in the current workspace(
sometimes called image). Each object created remains in the image unless you
explicitly delete it. At the end of the session the workspace will be lost unless you
save it. You can save the workspace at any time by clicking on the disc icon at the
top of the control panel.
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Saved Files

Commands written in R are saved in memory throughout the session. You can scroll back to
previous commands typed by using the “up' arrow key (and “down' to scroll back again). You can
also “copy' and “paste' using standard windows editor techniques (for example, using the “copy"'
and “paste’ dialog buttons). If at any point you want to save the transcript of your session, click

on "File' and then “Save History', which will enable you to save a copy of the commands you have
used for later use. As an alternative you might copy and paste commands manually into a notepad
editor or something similar.

You finish an R session by typing

>q()
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Objects and Arithmetic

R stores information and operates on objects. The simplest objects are scalars,
vectors and matrices. But there are many others: /istsand dataframes for example.
In advanced use of R it can also be useful to define new types of object, specifiic
for particular application.

Some Operators: +,-,/,*
Examples

}H'i—E?F;_-J_I__:‘I-q_‘-:_ﬂl_; el R
}-'_-.'r{_E;F;_-J_I__:'I-ﬁ_‘I:_ﬂlj __|_A__§_l_-:l_ R

> K

[1] 3

> v |
[1] & «<-» ol aading yaiall Cay pd
> ®KFY OL FLl 5 ¢ a5l )l Y]
[1] 18 G
S :.: W

[1] 0.3

)y | BRERS | il 5o R id (A Oloks duiud bt




Examples @
x<-6

y<-4

z<-X+y

Z

[V] 10

At any time we can list the objects which we have created:

S 5 andiod Calall A Ly jat a3 ) <l jpaiall A0S oal jain

> 1s()

[1] "Xy

Objects can be removed from the current workspace with the rm
> 1m(X,y)
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Matrices “function c”

> x<-c(5,9)
> y<-c(1,0)
> z<-Cc(X,V)

> X+4

> x<-c(l,2,3) [1] = & 7
> y<—-c(3,—-49,3) > 2%y
> KW [19 & -8 10
[1] 4 -2 &8 '
> K-V
[1] -2 & -2
> KRy
[1] 3 -8 15
> KEEIZVY

[,1]
[1,1 10
> |
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Matrices chind () and rbind () , matrix () functions

> X=<-c(5,7,9)
> yE<-c(b,3,4)

> z<-ckhind(x, v) > z<—-rbindix, v)
= 2 > Z

X ¥
- [,1; [,2!r [,3{1=|
2,1 7 3 =
[2,1 9@ 4 ¥ & s 2

> Z<-matrix(c(5,7,9,6,3,49) nrow=3)

> Z

[.11 [,2]
[1,] H £
2,1 7 3
(3,1 3 4

> Z<-matrix(c(>,7,9,6,3,49),nrow=2)

> Z

[-.11 [-21 [.31]
[1,] = g 3
[2,1] 7 ‘ 4

- -ammg.ora w@- .mg.umi.,..t




> Z<-matrix(c(5,7,2,6,3,49),nc=3)

> Z

[.11 [.21 [.3]
[1,1 5 g 3
[2,] 7 G 4
> Z<-matrix(c(5,7,3,6,3,42),nr=3)
> =

[.11 [.2]
[1,] 3 &
[2,1] 7 3
[3;] o 4
> Z+EZ

[-11 [-2]
[1,1 10 12
[2,1 14 ‘
[3,1 18 g

~ |
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Example

-

WoOWOW N

x<-c(1,22,32,44,12,22,15,12,3,22)

yo—c(l,22,32,4944,12,22,15,12,3,22)
z<-c(l11,23,23,494,26,26,17,17,30,12)
get<-chind (X, v, Z)

et

[1.]
[2,]
[3,]
[4,]
[=2-]
[6,]
[7.1]
[&,]
[2.]

[10,]

22
32
44
12
22
15
12

22

ARY%

22
32
44
12
22
15
12

22

11
28
23
34
26
28
17
17
30
12
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Hame<-c ("Ahmed"™, "Belal"™ "Camal™, "Dena™)
age<-c (23
Gender<-c ("M",

Table<—-data.frame (Hame, Age, Gender)

Table
HName
Ahmed
Belal
Camal
Dena

911
F=—-=r

Age Gender

23
18
20
22

s R - T

20,22)
I'II_.II'IF I'II,.II'IF I'IFI'I:I

data.frame () : ¥ aladda

cbind () @ oY) aladial

> Tablel

Name Age
[1,] "Ahmed"™ "23"
[2,] "Belal™ "18"
[3,] "Camal"™ "20"
[&:] "Dena™ "22"

> Tablel2<-cbind (Name, Age, Gender)

Gender
I'I'Hl'l'
I'I'HI'I'
ITHIT
!'I'FFI'
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R (2 Aa%a (pe bl ian ) it
Gbwd) Name 4aiall

> Mame [2]

[1] "Belal™

> Name[2,4]

Error in Name[Z2, 4] : incorrect number of dimen=sions
> MName[c(2,4)]

[1’ "Belal™ "Dena"™

W jlgdl 3 pe Adma ) 5 o Jowaall ¢ Jedl addid W yaic e i8I o J guaall 4] BaY

> Name[c(-2,-4) ] " ) ) .
[1] "Ahmed™ "Camal" & A 5 A laele Name 4iall s giaa gl
.
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p Y aladiady AAl) e Jgan I
<- read.delim('clipboard?')

A b Adkia a3l Al Uad o5 ¢y g JuaS) B U1 J gaadl Ll oS !

A | B | C

1 |Name Gender Age
2 Al M 23
3 |Ommar M 25
4 |Noor F 22
5 |Shahd F 241
&
Las ABadlat) & 32 g2 gal) cililud) 38 o) R a3 read.delim('clipboard %) aladiuly
> Table<-read.delim('clipboard') g¥
> Table

Hame Gender Age
1 £13 M 23
2 COmmar M 25
3 HMNoor F 22
4 Shahd F 24
1 . 1 e s g v g il P oosia




trees, Ji cg.a\j.ﬁ\ JSy dall) &= da g aa Q,JIJ g Sl garall Gy Sllia
slodiu) aladiu) (S cle gadall X7 SPRYEON = Jsally ¢« mtcars
3_ilie Lgansl A 1 W) gisa pal =Y ) attach(datasetname)

> mtcars
npg oyl

Mazda EX4 21.0
Mazda EX4 Wag 21.
Datsun 710 22.
Hormet 4 Driwve 21.
Hormet Sportabout 18.
Valiant 18.
Du=ster 360 14.
Merc 240D 24,
Merc 230 22.
Merc 280 19,
Merec 220C 17.
Merc 4505E 1a.
Merc 4505L 17.
Merc 4505LC 15.

Cadillac Fleetwood 10.
Lincoln Continental 10.
Chrysler Imperial 14.

Fiat 128 32,
Honda Civic 30.
Toyota Corolla 33.
Toyota Corona 21.
Dodge Challenger 15.
AMC Jawvelin 15.
Camaro Z28 13.
Pontiac Firebird 15.
Fiat X1-%9 27.
Por=sche 914-2 Za.
Lotu=s Europa 30.
Ford Pantera L 1=,
Ferrari Dino 19.
Ma=erati Bora 15.

[T T Y O O I I T T ™ T VY o % B - Y O L e Y R
[T e s VI Y Y Y O N N Y <Y Y T O TN N T T TR Y N T V6 Y O I 0

Volwvo 142E 21.
-

[}
[
L]
L&

1ad.
1a0.
108.
258.
3a0.
225.
3e0.
14a.
140.
1a7.
1a7.
275,
275.
275.
472.
460.
440.

T8.

T3,

T1.
120.
318.
304.
350.
400.

T3.
120.

95,
351.
145.
301.
1z21.

000 0F W0 o000 FE <] < 000MmEeegm:eeMnneen-]100 00000

hp
110
1190
a3
110
175
105
245
a2
85
123
123
180
180
180
205
215
230
6&
52
a5
a7
150
150
245
175
aa
a1
113
264
175
335
109

drat
.90
.90
.85
.08
15
.76
21
.69
.92
.92
.92
.07
.07
.07
.93
.00
23
.08
.93
22
.70
.TE
15
LT3
.08
.08
.43
LTT
22
.62
.54
.11

L e L * - T #L I 5 Ty ¥ RS Y gt Sy WFC TR S I R L R I S WL L I LI PRI S I T R I L S L

L e I L T 7 T L - oy T C i S % o N IOy Y L PV JY SR FL Ly LI LT L Ly L LI T Ry

Wt

820
875
320
.215
. 440
. 460
. 570
L1580
150
. 440
. 440
070
. T30
. T8O
250
424
. 345
. 200
.6l5
835
465
. 520
435
. 840
. 845
. 335
.140
513
170
LTT0
. 570
. T80

gsec W= am gear carb

la.
17.
1s.
13.
17.
20.
15.
20.
22.
1s.
1s.
17.
17.
1s.
17.
17.
17.
13.
18.
13.
20.
la.
17.
15.
17.
1s.
la.
la.
14,
15.
14.
1s.

46
oz
al
44
02
22
g4
oo
ao
30
a0
40
ad
oo
a8
g2
42
47
22
a0
01
87
30
41
05
ao
TO
a0
a0
a0
a0
&l

0
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str () ¥ addiud mtcars QA GULL 03 S 3 A8 jmal

> 3tr(mtcars)
'data.frame': 32 obs. of 11 wariables:

Empgy : num 21 21 22.8 21.4 18.7 18.1 14.3 24.4 22.8 19.2
Secyl : num &6 6 4 6 8 &6 8 4 4 8

£ disp: num 160 160 108 258 3a0

£ hp : num 110 110 93 110 175 105 245 62 95 123

£ drat: num 3.9 3.9 3.85 3.08 3.15 2.76 3.21 3.69 3.892 3.892
£ Wt r nmum Z2.62 2.88 2.32 3.21 3.44

£ ggec: num 16.5 17 18.6 159.4 17

Ewvs ::num 0011010111

Eam ::num 1 11 00C0O0O0O0OTOD0

£ gear: num 4 4 4 3 3 3 3 4 4 4

$_carb: num 4 4 1 1 2 1 4 2 2 4

w . P clins o i g il oo O
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mtcars <lilu (s dima cilily AP = Sia

> head(mtcars) #oLola §l G0 phel diwe Jgi  jLgkd

mpg cyl disp hp drat WL d=Sec v=2 am gear carb
Mazda EX4 21.0 6 160 110 3.80 2.620 1l6.46 O 1 4 4
Mazda EX4 Wag 21.0 6 160 110 3.80 2.875 17.02 O 1 4 4
Datsun 710 22.8 4 108 83 3.8B5 2.320 18.61 1 1 4 1
Hornet 4 Drive 21.4 6 258 110 3.08 3.215 19.44 1 0O 3 1
Hornet Sportabout 18.7 g8 360 175 3.15 3.440 17.02 ©O O 3 2
Valiant 18.1 6 225 105 2.76 3.460 20.22 1 O 3 1
> tail (mtcars)§ pli,l die =0 ) LekY
mpg cyl disp hp drat Wt Jg=sec v=2 am gear carb
Porsche 914-2 26.0 4 120.3 91 4.43 2.140 16.7 O 1 L 2
Lotus Europa 30.4 4 595.1 113 3.77 1.513 16.9 1 1 L 2
Ford Pantera L 15.8 g8 351.0 264 4.22 3.170 14.5 0O 1 S 4
Ferrari Dino 18.7 6 145.0 175 3.e2 2.770 15.5 0 1 o G
Maserati Bora 15.0 g 301.0 335 3.549 3.570 14.¢ O 1 L 8
Volwvo 142E 21.4 4 121.0 10% 4,11 2.780 18.¢ 1 1 4 2

~ |
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“t % function to calculate a matrix transpose

“solve” to calculate the inverses

> t(Z)

(.11 [,2] [,3]
[1,1] 5 T g
[2,:1] 6 3 4

> zolve (=)

Error in solve.default(z) : "a' (3 x 2) mast be =dquare

> Z<-matrix(c(s,7,9
> Z
(.11 [,2] [,3]

[1,1 5 5 3
[2,1 7 3 4
[3,1 g 8 -1

> =20lve (zZ)

[-1]
[1,] -0.114457831
[2,] ©0.258036145 -
[3f] 0.006024086

L 6,3,4,3,4,-1),nr=3)

[,2] [,3]
0.1084337 0.05036l1446
0.1527711 0.0000240%56

0.20481%93 -0.162650602

e g W~




Examples

> Z

o211 [h21 [h3]
[1,1 5 6 3
[2,1 7 3 4
[3,1 g 4 -1

> z[1,1]
[1] =

> z[2,2]
[1] 3

> z[3,2]
[1] 4

> Z[c(d,3),2]
[1] 3 4
> z[,2]
[1] & 3 4
> z[2,]
[1] 7 3 4

B W - comm -




Exercises

1. Create in R the matrices

=[5 1]

[14 0
Y=l 1 41

Calculate the following and check your answers in H:

and

(f) solve(x)

2. With x and y as above, calculate the effect of the following subscript operations and check
vour answers in H.

(a) xI[1,]

(b) xI

(c) x[,2]

(d) y[1,2]
)

(e) y[,2:3]

O e o S




Generating Sequences (sed()) functio@

e >x<-1:10

> seq(1,9,by=2)
(1] 13579

> seq(8,20,length=6)
[1] 8.0 10.4 12.8 15.2 17.6 20.0

> x<-seq(1,10)

1 e s g v g il P oosia




Repeating “rep () ” function”

> rep(™3283 stat™, 35)
[1] "328 =tat"™ "32E8 stat"™ "328 stat"™ "3IZ28 =tat" "3Z8 stat"™
- I

> rep (328 =tat™, 3)
[1] "328 =stat™ "328 =tat"™ "328 stat”
> rep(l:3,6)
11 1 2312 312 3123123123
> > repl(l:3,rep(6,3))
Error: unexpected '>' in ">"
> rep(l:3,c(6,6,6))
1] 1 1111122 2 2 2 2 3 3 3 3 3 3
> |
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Exercises

1. Define

> x<-c(4,2,6)
> y<-c(1,0,-1)

Decide what the result will be of the following:

Use R to check your answers.

E H PEecimur wgnil I oswvia Wl
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2. Decide what the following sequences are and use R to check your answers:

(a) 7:11

(b) seq(2,9)

(c) seq(4,10,by=2)
(d) seq(3,30,length=10)
(e) seq(6,-4,by=-2)

3. Determine what the result will be of the following R expressions, and then use R to check
you are right:

(a) rep(2,4)

b) rep(c(1,2),4)

(¢) rep(c(1,2),c(4,4))
)
)

_—

(d
(e

rep(1:4,4)
rep(1:4,rep(3,4))

4. Use the rep function to define simply the following vectors in R.
(a) 6,6,6,6,6,6
(b) 5,8,5,8,5,85.8
(¢) 5,5,5,5,8,8,88

- H e ooy o=




