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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 'gf()' to guit R.

setwd ("C:/orCourse ")

mkmsc <— read.table("marks.dat", header=TRUE)

mkZnd <- read.table("marksZ.dat", header=TRUE) =
> attributes (mk2nd)

Snames

[1] "candno™ "examl" "exam2" "exam3"

L AR AR

Sclass
[1] "data.frame"

Srow.names

[1] 1 2 3 &4 5 6 4 8 8 10 11 12 13 14 1516 17 18 19 20 231 22 2334 25 35 .29 28 129
[37] 37 3B 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 ]
< >
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> X <-1
> A <- "Gomphotherium"



> compar <- TRUE

> z <- 11

> mode(x)

[1] "numeric"

> mode(A)

[1] "character™

> mode(compar)

[1] "logical™

> mode(2)

[1] "complex™

> B <- c("Alr","Ahmad",""Omar™,""Saad"")

> mode(B)

[1] 'character™
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> length(x)

[1] 1

> length(A)

[1] 1

> length(compar)

[1] 1

> length(z)

[1] 1

> length(B)

[1] 4

>
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> names(x)
NULL

> names(A)
NULL

> class(x)

[1] "numeric"
> class(A)

[1] "character
> class(compar)
[1] "logical™
> class(z)

[1] "complex™
> class(B)

[1] 'character
>

Functions, arguments and return values
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> getwd()

[1] ""C:/Documents and Settings/amb/My Documents'
>

: SIS ol olim (9 533 Sy
> save.image("'C:\\Documents and
Settings\\amb\\Desktop\\20100426.RData')

LSS Aol Si)
> load("'C:\\Documents and Settings\\amb\\My
Documents\\20100426.RData'")
>
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Vectors and assignment
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> ¢(1,2,3)
[1] 1 2 3
> c('Ali™,"Bet","Cat™)
[1] “Ali" "Bet" "Cat"
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name <- expression
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> numbers <- c(1,2,3)

> people <- c("Ali1","Bet","Cat")
> numbers

[1] 1 2 3

> people

[1] "Ali" "Bet"™ "Cat"
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> c(1,2,3)+c(4,5,6)

[1] 57 9

> numbers + numbers

[1] 2 4 6

> numbers - ¢(8,7.5,-2)
[1] -7.0 -5.5 5.0

> c(1,2,4)*c(1,3,3)

[1] 1 6 12

> c(12,12,12)/numbers
[1] 12 6 4
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> calcl <- numbers + c¢(8,7.5,-2)
> calc2 <- calcl * calcl




> calcl

[1] 9.0 9.5 1.0

> calc2

[1] 81.00 90.25 1.00

> calcl <- calcl + calc2
> calcl

[1] 90.00 99.75 2.00

> calc2

[1] 81.00 90.25 1.00
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> small <- c(1,2)

> large <- ¢(0,0,0,0,0,0)
> large + small

[1] 121212

PRENIVE Jandl cliad pa c«\gﬁy\ C‘“"‘d 43254

> rm(list=objects())
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> weight <- c(84.5, 72.6, 75.7, 94.8, 71.3)
> weight

[1] 84.5 72.6 75.7 94.8 71.3

> total <- sum(weight)

> numobs <- length(weight)

> meanweight <- total/numobs

> meanweight

[1] 79.78

;-ﬁean(weight)
[1] 79.78
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> height <- c(86.5, 71.8, 77.2, 84.9, 75.4)
> sheep <- data.frame(weight, height)

> mean(sheep$height)

[1] 79.16

> Fix(sheep)
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> sheep$backlength <- ¢(130.4, 100.2, 109.4, 140.6,
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> summary(sheep$weight)

Min. 1st Qu.
71.30 72.60

> summary(sheep)
weight

Min. : 71.30

1st Qu. - 72.60
Median : 75.70

Mean - 79.78

3rd Qu. : 84.50

Max. - 94.80

> IQR(sheep$height)

[1] 9.5

> sd(sheep$backlength)

[1] 18.15269

(SIS Jsan e 7 A

3rd Qu. Max .
84 .50 94 .80

backlength

Min. - 100.2
1st Qu. - 101.4
Median : 109.4
Mean : 116.4
3rd Qu. : 130.4
Max. : 140.6
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> ?mean
> ?setwd
> ?t.test
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:Session management and visibility 4250 432 g9 9 Aadad) 3 )2}

Jac elimd 8 (530 R 8 duds IO ci £ il objects sLedY) e
gl & Jandl cliad & ) oLuaY) aalis o aakaius 93,8130 8 workspace
(oY) Jory (S 1as dogn (68 (g8l 1aaY) ObjeCt() e plasdinls )
aas el JU 8
> objects() )
[1] "height” "meanweight' "numobs' *"sheep'™ "‘total™
[6] "weight'

& encapsulated i ¥ & weight s height <l siall A Sl gledll
i) A 5L Glld g Janl) liad Caplaiiy o 683 Ca g 13¢d s sheep Skl )
rm(...) Al alasiuls Leals 3 a1 ) LEY) 46 5 weight s height
Gl Jad) i

> rm(height,weight,meanweight,numobs, total)
> objects()
[1] ''sheep™

Dda) A e daid YY) Ll J sea o) ol weight 5 height < saiall
SulS sheep <l

> weight

Error: Object "weight™ not found
> sheep$weight

[1] 84.5 72.6 75.7 94.8 71.3

by JUa) o oS5 aadaies L S 3 s Sl sleddl encapsulation —alss s
S .omsee sl hla o weight s height <l sis sed cow s Jiil S jal
Ay Lgdaat (e US55 sSheep il jUal s el i) aladia L)) Jls
Lgans ol panciall 028 (e oY) 2xa g @ttach(...) oY) alaainly 5 haa (h
A e e Adlaall il ypriall enad Cumy (sl Y1 1aaY) detach() Y0

> weilght

Error: Object "weight™ not found
> attach(sheep)

> weight

[1] 84.5 72.6 75.7 94.8 71.3



> detach()
> weilght
Error: Object "weight™ not found

CsSS Baal) il jlaall (e g Lins i cala 8 ) Jeal) pliad (g 545 andatis
Working des Jala sl alae ()58 G 40 2 583 aa & 5 e Y folder alae
:SGlS directory

(A1 e ) 5l) C: b orCourse e daus das oS o

d.u;dgh ‘\J}Ai °

> setwd(*'C:/orCourse™)

Calall o) paai ae Ja L85 save.image(...) s el slad 335 sl
Jad¥) e bada s () J ddaiil) 1aa) Rdata aw) andaes mali ) Gla
Jia g 5 pdiall dxpaba Ao Ja an] alasiy
Sall Jaall slizmi (3335 o
> save.image(“'examplel._Rdata')
Jand) Jida 83 5a gall Calall 3y @
> dirQ)

Aalas o Jaadl G s Al Jaall Jads & Clalal) asaad 3y aas dir() Yl
sl (5 ey Caldl 138 example1.Rdata <k oY1 s 5a: orCourse

O Gl laa agall (e sheep clilbll ) of 44lall Aulall (e Objects
L Wy 5 el eliad 43 8395 34 o3 (5301 5) Objects oL

3w g5 alae (s gine il G 0 a0 o S (g1 ) Jaall sl s (Object()
(dir() Yt
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:Importing data <Uly 3 i)

o A5 a3 S data sets by alas (e Sl slaall 3 piin) ) 2liss Llee
Gl el text pad JS& e 45 j3e Clily a8 (g S 9 ) S8 45 3
sheep.dat «alall | juxiall aul (5 5m 2 gall 3 sl sl s 3aac] 850 5a 50
Calal) 138 rndy o g8 Chgn L) giic Lo LA a3 a5 5a 100 skl s o) sl s 9a
Al aladinly R 3 1,8 Gl sleddl orCourse desd! dids )
Ul JUa) xa 4l 238 read.table(...)
?L‘: J&wubbﬂ\e‘)ﬁu\ °
C:\Documents and Settings\amb\Desktop
copy C:\Documents and Settings\...\sheep.dat

R &bl i 8 o
> sheep2 <- read.table(sheep.dat', header=TRUE)

paste C:\orCourse\

il (e J5¥ laaall 48 0 5Sy lily ) Uidesy header = TRUE alaaiud
header = TRUE L] 13} bl ¢ sane baee Y <o yaaS Laddiiae Ly
Slasadl chlaalial aal€ J Y1 ) ey o gud

:A hypothesis test <l @ Ll

Lﬁi 1 =80Kkg U\)Q‘éd“-i‘“}hu\‘\-}m)ﬂ\)ﬁuuy
H, : 1 =80,
H, : u#80.
L AN 0l o Gasins @ = 0.05 61 %5 Asine (5 sinse a3 i g
Al aladinly (Cebdy) t W) aadind 13gd g e e (plily ada o) 53
SAlS ttest(...)

> attach(sheep2) # to make variables accessible
> t.test(weight, mu=80)

One Sample t-test

data: weight

t = 2.1486, df = 99, p-value = 0.03411

alternative hypothesis: true mean is not equal to 80
95 percent confidence interval:
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80.21048 85.29312
sample estimates:

mean of X
82.7518
(2n) 5 a3) Al a3 e (sl Jladl
H, : x> 80,
H, : u<80.

Y
> t.test(weight, mu=80, alternative=''greater')
> t.test(height, mu=66, alternative="less")

:A linear model b 3 g4l

Jes) Jshall 5 (Ll ) ()51 (o A8le alaY addl sl axaiin (o s
plot(...) Al alasinly jliil Jabada sf any (A G el au yis W (815 (Ol
- il

> plot(height,weight) )
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Lip p2diud s han 45 5e A1 020 ol Laa¥) Im(... ) AV padiod dplad 23S el
o i) Gabail (Leba (e Gk s Al Glaladiul Ly LIS bl 3
Jshall e o) 5l By

O Baa 3
~ 3 .model formula z3 s« 4ava oud weight ~ height 4asl) e
4 Al 5 a2 gai callay Lia eVl described by " = Cisa s " Sixy
LY 73 saill gana o ST IS o g J shally Cim g ¢35l
Naa el (a5 iy o] JAY e Laaally lgaan A1) JIAY) 30y @
5 2 loslaall puaa pim s Jaad R Y b Sl 7 jai alg > el 5Y)
model z3saill (2l sy <8 yas 13 5 Im(...) AIA Adawil 5 2y Object
e A sad (o (o8 e slaall 0y jas Liad Luild JUl) 138 8 5 Object
extractor isaliiue Ji s aladiuly 4ahadinl s Laalie (Sa 3 5 Imres
functions
JUall 138 8 3 sad {oph () oyma deliday o da glaa ALY 43 5k Jeul
Al i ST Cadi cUae Y summary(... ) dall alasiu) W€ WS Imres
abaall Ll oy i abline(....)

> Imres <- Im(weight ~ height)

> Imres

Call:

Im(formula = weight ~ height)

Coefficients:

(Intercept) height
26.0319 0.8724

> summary(Imres)

Call:
Im(formula = weight ~ height)
Residuals:
Min 10 Median 30 Max

-23.1146 -6.1125 -0.1758 5.6578 29.1479

Coefficients:

Estimate Std. Error t value Pr(c|t])
(Intercept) 26.03185 6.05581 4.299 4.06e-05 ***
height 0.87239 0.09204 9.479 1.64e-15 ***

13



Signif. codes: O “***” 0.001 “*** 0.01 “*” 0.05 “.” 0.1 *©
71

Residual standard error: 9.298 on 98 degrees of freedom
Multiple R-squared: 0.4783, Adjusted R-squared: 0.473
F-statistic: 89.84 on 1 and 98 DF, p-value: 1.64e-15
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Quitting and returning to a saved ()3« Jas sladl 33 gall g 77 g Al
:workspace

slab (5 333 3 danld e objects sl (sl A3 Juadl) (e didas i) U8
Sl Jaall Jils 3 Jaall

> save. image(''sheep2.Rdata™)
> quit(Q

4308 L) 5 gl g Janl) olinb (33 585 ol 33 IS 13) Lad Sl R 0 5 A wie Laa
Cr AN bl vie 1315 ol Y1 Rdata <ale (A Jaall eliad (335 Sy o g
(R (8 s a) o) ya) 138) (s 5aT 5 e 4y 35 b i
o dandl Jila iy jaS a9 R Jiedi e 4y 535 o5 (531 Jaal) elicadl 3 g3 S
Jasll sliad Jaanl [oad)(.... ) Al padins
> setwd(*'C:/orCourse ')
> load(*'sheep2.Rdata'™)
> objects()
:\A.xl.uj\ :\.uu\ Y c«\:\-ﬁl‘ﬁ\ &> g sl

:Properties of objects sLsY) gl &5

Miad aniall Jsh et [ength(...) Al
> length(sheep2)
[1] 2
> length(plot)
[1] 1

G5 A sl slag) (Say U Ly sy Sl Ol piall dae s iy el Jsha
attributes(...) Dl iy (28 o Jaximode(...) Al | sixe 4l Gl
Loa el ye Glaall aas
> mode(sheep2) )
[1] "list"
> attributes(sheep2)
$names
[1] "weight'™ "height"
$class
[1] "data.frame"
$row.names
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[1] 1™ 2™ 3™ # ... etc to 100"

> mode(plot)

[1] "function"

> attributes(plot)

NULL

> mode(lImres)

[1] "list”

> attributes(Imres)

$names

[1] "coefficients” "residuals™ "effects" "rank"
[5] "fitted.values'™ "assign' "qgr' "df.residual™
[9] "xlevels™ "call" '"terms" "model"

$class

[1] "Im"

data.frame 4 (pe ciliball <l jUal 5 YT list ) sha (e lagia SIS o a2y aaY
e e s (ol il e 5 13a s M 88 (a 568 (a3 sl (oo Lai
Gojaall e L ic A5LA)

> sheep2

weight height
1 75.19 56.34
2 101.80 83.57
3 74.51 56.58

> Imres

Call:

Im(formula = weight ~ height)

Coefficients:

(Intercept) height
26.0319 0.8724

(b gl ] ALE il jae e Laiy WIS Gl jUa) deluls s adl
unclass(...) Al alaiiul; list 1S LaglS Jaley (SIR i of goatiass
&m‘ d}\;ﬂj

> unclass(sheep2)
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$Sweight
[1] 75

191

[12] 86.97
[23] 82.41
[34] 80.21
[45] 82.77 1
[56] 90.13
[67]1 93.84
[78] 81.95
[89] 96.47
[100] 71.90

$height
[1] 56.34 83.
[14] 64.40 59.
[27] 64.56 68.
[40] 65.30 57.
[53] 70.27 63.
[66] 61.51 74.
[79] 50.03 60.
[92] 69.82 79.

01.
87.
80.
73.
08.
73.
86.
75.
63.

.42 83.20
.00 67.57
.95 70.64
.46 76.84
.99 91.60
.66 105.70
.84 55.90
.30 81.49
.01 97.90

attr(,"row.names")

[1] 1 2 3 4 5 6 7 8 9
[21] 21 22 23 24 25 26 27 28 29
[41] 41 42 43 44 45 46 47 48 49
[61] 61 62 63 64 65 66 67 68 69
[81] 81 82 83 84 85 86 87 88 89

>
> unclass(lImres)
$coefficients
(Intercept) height
26.0318530 0.8723918
$residuals
1 2 3
0.007594467 2.862366459 -0.881779559
7 8 9
-1.878642646 3.354318288 18.656020233
13 14 15
4.054792418 1.706116768 -8.677446007
19 20 21
-4.850039398 -11.583352289 -0.417880416
25 26 27
-4.974107478 -7.493095363 -11.713465916
31 32 33
4._.203097515 -4.366352945 7.978774014
37 38 39
7.697370221 -12.353017424 -4.423666028
43 44 45
1.827320449 8.813042206 8.852562539
49 50 51
7.763468068 7.208627706 -11.682857034
55 56 57
4.335212743 0.849743398 -6.329260075
61 62 63
-11.593917417 5.271252272 4.877213863
67 68 69
2.736444590 20.073879847 -2.208628563
73 74 75
-0.335826515 -13.851548272 -6.287268524
79 80 81
5.942386561 20.389279319 -6.192881168

4
6.883164379
10

14 .289879655
16
-6.085719929
22
-6.416868300
28
9.236782464
34
-10.239261579
40
-4.279035829
46
9.847519056
52
9.873482151
58
-2.050303365
64
-4.016073390
70
-4.945048696
76
-10.765174902
82
-1.892888209
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10.
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18.

-11.

-20.

2.

1.

14 15 16
34 35 36
54 55 56
74 75 76
94 95 96

5
031163636
11
522921537
17
182077711
23
415585177
29
724026530
35
063305525
41
437999580
47
800722833
53
405177054
59
471093386
65
635102501
71
207140814
77
012817960
83
028444687

-7.

2.

29.

1.

5.

-8.

0.

6

. 744833644

12

.015866236

18

.851003893

24

.757639078

30

.930167108

36

.514468628

42

.477932340

48
285978359
54
568741334
60
147939381
66
467328995
72
628813735
78
856942206
84
505652689



85

14.909267764

10.040034508

86

92

98

—1.04296913% -5.932246647
—23.114631328 3.082264387
$effects

(Intercept)
-827.5180000 -88.1319145 -0
-1.9198022 3.2064095 18
4.0278978 1.7013328 -8
-4.9468322 -11.3423040 -0
-4.8856939 -7.2316007 -11
3.8840095 -3.9384340 8
7.9774093 -12.5480005 -4
1.7887761 8.6653711 9
7.7144628 6.9872545 -11
4.8969843 0.6523828 -6
-12.0085805 5.0829261 4
2.4893945 20.5110710 -2
-0.5507805 -13.9573755 -5
6.2792477 20.4696094 -6
14.2946579 10.2729994 -7
-1.2156039 -6.0658905 2

-23.4658155 3.0670194 -3
$rank

[1] 2

$fitted.values

75.

83.

84.

78.

76.

76.

83.

79.

77.

89.

1
18241
9
85398

98

90.

85.

72.

90.

69.

90.

79.

79.

85.

2

.93763 75.

58012 89.

93900 85.

44310 82.

44926 83.

44207 83.

16137 90.

23030 77.

69267 91.

92155 71.

3
39178

-7.673457370

87

93

2.800890265

height
.7006440 7.
.6065394 14.
-5586006 -5.
-5001706 -6.
. 7220539 9.
.1206810 -10.
.3278823 -4
0738777 9
-9020905 9
.2622439 -1
-3952679 -3
6373188 -5
.9877340 -10
.4232888 -1
5795756 -21
.4449512 3
-3985805 3
4
74.53684 90.
12
86.98587 83.
20
73.19335 85.
28
85.36322 73.
36
102.98553 71.
44
87.45696 73.
52
98.05652 87.
60
76.55206 97.
68
65.99612 97.
76
78.85517 84.

99

-2.983917417

-21.651443190

88 89
8.934526946
94 95

3.810515680 -5.497903045

1

00

3.024986993

0875994

0570945

8572723

3260773

1461711

4684805

.3052172

.4083679

-4369462

.9737773

-8527690

.2924288

-6784256

.9295306

-6101039

.9707294

-3837210

75.

82.

78.

80.

89.

98.

81.

88.

94.

90.

-7.2544388 5.

6.3193795  -O0.

-2.2375022 12.

-3.5187972 -0.

-1.4996206 -14.

-10.0961439 4.

-16.2799256 7.

10.6627995 -7.

2.2608345 2.

18.6032527 29.

-11.5148306 1.

-20.0455006 5.

1.9583444  -9.

1.1163827 0.

8.7847161 -1.

-5.2951323 -1.

09517 83.54864

21388 77.67745

70687 85.82559

53017 93.74690

19302 78.52367

15248 87.09928

00126 61.42479

94875 99.72279

78505 76.10714

80694 69.67761

90
-1.704819937
96
-1.412300452

9340527

1506989

7447011

7281873

8890656

9436046

8212127

3742122

5970044

2974544

5312544

6905994

0959088

7785593

2566924

0782923

87.46568

73.65572

80.95764

66.33635

82.99904

85.27598

89.28026

76.04607

79.77119

79.09072



81 82 83 84 85
90.49288 83.38289 78.81156 72.02435 104.59073
89 90 91 92 93
87.53547 65.59482 88.37297 86.94225 95.09911
97 98 99 100
94.92463 82.59774 97.25392 68.87501
$assign
[1] 01
$qr
$qr
(Intercept) height
1 -10.0 -6.501660e+02
2 0.1 -1.010233e+02
3 0.1 -7.570349e-02
4 0.1 -8.540422e-02
5 0.1 9.267347e-02
6 0.1 -7.906905e-02
7 0.1 1.684939e-02
8 0.1 6.129458e-02
9 0.1 2.031394e-02
10 0.1 9.663295e-02
11 0.1 8.445755e-02
12 0.1 5.585029e-02
13 0.1 1.091017e-02
14 0.1 1.704377e-03
15 0.1 -4.976889e-02
16 0.1 -9.540191e-02
17 0.1 2.278862e-02
18 0.1 4.397184e-02
19 0.1 4.001236e-02
20 0.1 -1.006482e-01
21 0.1 3.397415e-02
22 0.1 -3.808841e-02
23 0.1 4.268501e-02
24 0.1 -1.254976e-02
25 0.1 -3.709854e-02
26 0.1 -1.091611e-01
27 0.1 3.288170e-03
28 0.1 3.743870e-02
29 0.1 -9.371913e-02
30 0.1 -1.740012e-02
31 0.1 1.325652e-01
32 0.1 -1.784520e-01
33 0.1 -5.937063e-02
34 0.1 9.514815e-02
35 0.1 1.338485e-02
36 0.1 2.373925e-01
37 0.1 -1.168821e-01
38 0.1 8.089401e-02
39 0.1 -4.016714e-02
40 0.1 1.061321e-02
41 0.1 -6.610175e-02
42 0.1 -1.432127e-01
43 0.1 1.576054e-02
44 0.1 6.119559e-02
45 0.1 -9.243230e-02
46 0.1 1.825537e-01
47 0.1 5.713712e-02
48 0.1 3.644883e-02
49 0.1 2.011597e-02
50 0.1 9.188157e-02
51 0.1 9.099069e-02
52 0.1 1.814648e-01
53 0.1 5.980977e-02
54 0.1 -1.205482e-02
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73.48997
94
76.15948

87
78.59346
95
74.59790

88
80.52144
96
69.78230



55 0.1 -2.341818e-01
56 0.1 8.188388e-02
57 0.1 -2.818971e-02
58 0.1 -3.214919e-02
59 0.1 -5.531216e-02
60 0.1 -6.253821e-02
61 0.1 1.723580e-01
62 0.1 7.812238e-02
63 0.1 2.003714e-01
64 0.1 -6.827946e-02
65 0.1 -5.036281e-02
66 0.1 -2.690288e-02
67 0.1 1.025722e-01
68 0.1 -1.823125e-01
69 0.1 1.781983e-01
70 0.1 1.443447e-01
71 0.1 -6.758655e-02
72 0.1 -2.601200e-02
73 0.1 8.920892e-02
74 0.1 4.377387e-02
75 0.1 -1.249990e-01
76 0.1 -3.640564e-02
77 0.1 2.239267e-02
78 0.1 9.920662e-02
79 0.1 -1.405400e-01
80 0.1 -3.373299e-02
81 0.1 9.564308e-02
82 0.1 1.496864e-02
83 0.1 -3.690057e-02
84 0.1 -1.139125e-01
85 0.1 2.556061e-01
86 0.1 -9.728267e-02
87 0.1 -3.937525e-02
88 0.1 -1.749911e-02
89 0.1 6.208647e-02
90 0.1 -1.868659e-01
91 0.1 7.158923e-02
92 0.1 5.535536e-02
93 0.1 1.479082e-01
94 0.1 -6.699263e-02
95 0.1 -8.471131e-02
96 0.1 -1.393522e-01
97 0.1 1.459285e-01
98 0.1 6.059807e-03
99 0.1 1.723580e-01
100 0.1 -1.496468e-01
attr(,"assign')
[1] O 1

$graux

[1] 1.100000 1.191463

$pivot
[1] 1 2

$tol
[1] le-07

$rank
[1] 2
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attr(,"class")
[1] “ar"

$df.residual
[1] 98

$xlevels
listQ

$call
Im(formula = weight ~ height)

$terms
weight ~ height
attr(,"variables™™)
list(weight, height)
attr(,'"factors")
height
weight 0
height 1
attr(,'term.labels'™)
[1] "height"
attr(,"order™™)
[1] 1
attr(,intercept™)
[1] 1
attr(,"response')
[1] 1
attr(," .Environment™)
<environment: R_GlobalEnv>
attr(,"predvars™)
list(weight, height)
attr(,"dataClasses")
weilght height
"numeric' "numeric"

$model
weight height

75.19 56.34
101.80 83.57
74.51 56.58
81.42 55.60

A WNPE
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sheep2 Cla sie 4y > unclass(Imres) oe sl e sall o bay
Gl e (e (5Se GULy ) 58 (315 (Pmodel) 4aa s Imres oY <l
class(...) Al Geaiine (ol (5 43 alag) ket 73 gaill L Lgmacai o

> class(Imres$model)
[1] "data.frame"

Agdall A 3akee Adda SLAY day e 43k 8 mode skl (Y el Canad a3
Oe Aag laaad ST 53 (6 gl Gams A 28l type £ 58 e Jai R
e g g8 A apdaid AdyUate Gpinaldll 8 5 A OV 8 oS1g mode sk
AL s L 0535 3 ALl 5 typeof(.... ) Al aladiuly

> typeof(sheep2)

[1] "list”

> typeof(sheep2$weight)
[1] "double™

>z <- 1 + 1i

> typeof(z2)

[1] "complex™

> typeof(plot)

[1] "closure

> storage.mode(plot)
[1] "function"

23
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> class(Imres$model)
[1] "'data.frame™
> names(sheep?2)
[1] "weight" "height"
> attributes(Imres)
$names
[1] “coefficients” ‘'residuals™ "effects"
"rank™ "fitted.values"
[6] 'assign” gr "df.residual™
"xlevels" “call”
[11] "terms™ "model™

$class
[1] "Im"

> Imres$residuals
1 2 3 4
5 6
0.007594467 2.862366459 -0.881779559 6.883164379 -
7.031163636 5.744833644
7 8 9 10
11 12
-1.878642646  3.354318288 18.656020233 14.289879655
6.522921537 -0.015866236
> Imres$effects
(Intercept) height
-827.5180000 -88.1319145 -0.7006440 7.0875994  -7.2544388
5.9340527

-1.9198022 3.2064095 18.6065394  14.0570945 6.3193795
-0.1506989

4.0278978 1.7013328 -8.5586006 -5.8572723 -2.2375022
12.7447011 ..

> Imres$coefficients

(Intercept) height
26.0318530 0.8723918

:Named arguments and default values 4l 8y} aill g slaal) gaall

Sanll Uil (g lalall mmy Jpead ) 2lias ) s
> setwd('C:/orCourse™)
> mkmsc <- read.table("'marks.dat", header=TRUE)

24



> mk2nd <- read.table("'marks2.dat', header=TRUE)
> attach(mk2nd)

Al Jsall R 4xd 8
> plot(examl, exam2) )
> plot(exam2, examl)

oSl Al i y ) sae e exam 2 5 X s e examT a s AsY)
R & default o=l 8Y) LAY sa 13 g an )l
SUlS named arguments slawa zas 223508 ol Y1 LAY el

> plot(y=exam2, x=examl)
> plot(x=examl, y=exam2)

Al b g il ol V) ane 8 ST i slasall gaall A s ) axy Laa SIS
Diad Al yidYy)

-test(examl)

-test(examl, mu=30)

-test(examl, alternative="‘greater')

-test(examl, mu=31.5, alternative="less")

.test(mu=30, examl)

.test(x=examl, mu=30)

VVVYVVYV
oottt

alternative = 5. il a t.test & mu - duxl @yl dadll of sy
"two.sided"

‘names il

sl pariall sland ) i s names ddaa Ld clibll cl ) Ll U S5 LS
names(...) Al alasiul elawl) 3w (Sayy . laY) elld

> names(mkmsc)
[1] "courseA™ 'courseB"™ 'courseC"

Sub-object (28 -s s (Y 8 il Jsa sl (o L€ s § Jalall (30 (2 2]l
O (o - e oall b siadl g clen) yast WiSay s names(... ) a5 2 e
courseC s courseB s courseA sy il o il aluy) 6y
0r342 50r241 50r221 aal clauy
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> names(mkmsc) <- c(or221", "or241", "or342")

> names(mkmsc)

[1] "or221" "or241" 'or342"

> mkmsc$or221

[1] 52 71 44 90 23 66

Ao JSI D dilisa) aalaiasi
> mkmsc$or221 <- mkmsc$or22l + 2
> mkmsc$or221

[1] 54 73 46 92 25 68
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:Other non-intrinsic attributes 3l 48 g2 & cliua

i 305 iy U 8 S iyl it (K 5 AT At pall e il

> row.names(mkmsc)

[l] lllll ll2ll ll3ll ll4ll ll5ll ll6ll

> row.names(mkmsc) <- c('Ali", "Badr', "Ahmad",
+"Bakur', "Saeed', +"Faris')

> mkmsc

or221 or241 or342
Ali 54 67 71
Badr 73 80 84

Ahmad 46 55 55
Bakur 92 76 68
Saeed 25 49 52

Faris 68 61 61
>

Sl Al b+ Aedle g U land) Y Jeghall Sl JeS R idaadle
Sl

:Regular sequences dhudal) cilagliial)

Culd B o) Jaad ai il g g paldl 5 2ae V) e Cilagliia o4 diuiall Clayliial
sae s Abea gl ol puiall o a6 85 daie e ol Jal JLEA) B 80Ee o
:sequence generator 4aliie Al o lgie Cilailiie Al 6l (3 )k

> 1:10

[1] 1234567 89 10
> 10:1

[1] 109 87 6 54321
> 2*1:10

[1] 2 4 6 8 10 12 14 16 18 20

> 1:10 + 1:20

[1] 2 46 8 10 12 14 16 18 20 12 14 16 18 20 22 24
26 28 30

> 1:10-1

[L] 0123456789

> 1:(10-1)
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[1]1 123456789
Al dleall e dliadl al (1) of LaaY
Sl el Ll g Cilaliia a5 3 55yl (g ST laie aad @ A1

seq(from, to, by, length, along)

ae length 533030 Hlde Je Jai by daall Lild 3 juia to s from sl
8138 s V) 5 Lae aall 38 aras a4l LaaY Aedliiall 8 Cilas )
sa alsh sdlly SY daid mawi glong Aaall Ui dic iy Guedl 300 )
AUl o slladll J hall
> seq(1,10)
[1] 123456789 10
> seq(to=10, from=1)
[1] 123456789 10
> seq(1,10,by=0.5)
[1] 1.0 1.5 2.0 2.5 3.0 3.54.04.55.05.56.06.5
7.0 7.5 8.0
[16] 8.5 9.0 9.5 10.0
> seq(1,10, length=19)
[1] 1.0 1.5 2.0 2.5 3.0 3.54.04.55.05.56.06.5
7.0 7.5 8.0
[16] 8.5 9.0 9.5 10.0
> seq(1,10, length=19,by=0.25)
Error in seq.default(l, 10, length = 19, by = 0.25)

Too many arguments
> seq(1,by=2, length=6)
[1] 1357 9 11
> seq(to=30, length=13)
[1] 18 19 20 21 22 23 24 25 26 27 28 29 30
> seq(to=30)
[1] 123456789 10 11 12 13 14 15 16 17 18 19
20 21 22 23 24 25
[26] 26 27 28 29 30
e &l )y Glalite Al 55 rep Al
> rep(l, times = 3)
[1] 111
> rep((1:3), each =5)
[1] 111112222233333
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:Logical vectors 4ikhiall cilgaial)

FALSE s TRUE & R (& 4ahial aall

GaSY >= 5 e SV > 55 laall adal 1= 55 slsall == aladinly Jead 45 adl)
S sl 0 JBY <= 5 00 JBY < 5 (s sbu

NOTd! 5ORJ | 5 AND J & dhiall Jleal)

> tfl <- c(TRUE,TRUE,FALSE,FALSE)
> tf2 <- c(TRUE,FALSE,TRUE,FALSE)
> tfl & tf2

[1] TRUE FALSE FALSE FALSE

> tfl | tf2

[1] TRUE TRUE TRUE FALSE

> (tfl & 1tF2) | (Jtfl & tf2)

[1] FALSE TRUE TRUE FALSE

Indexing vectors and subset 4> 4 gaaa JLAA) g daia pdli

Opne a3 (38a3 5 430 3a Ao gana sl ULl (e o g pladin] 8 e i Ua]
subscripting Jaill Jalay o yay g aniall (e e jad g S]] podias A
1 jindexing vector kil asia auls Co ey (a8l e 4aidll 5 operator
Al 3yl yualiadl ()l (Aiuia dagliie LIS ) dania a4l il 4nia oIS
naliall JS Mivind el 8- 4o Cada s 135 W USR] oy el daall ail
ad LA dii ab 3l &3 Cpdll gaela

> attach(mkmsc)

> or221

[1] 54 73 46 92 25 68
> or221[c(1,2,6)]

[1] 54 73 68

> or221[1:4]

[1] 54 73 46 92

> or221[-(1:4)]

[1] 25 68

> or221[seq(6,by=-2)]
[1] 68 92 73
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> or221[rep((1:3),each=2)]
[1] 54 54 73 73 46 46
> row.names(mkmsc)[1:3]
[1] "ALli"  "Badr'™ "Ahmad"
r A Jae aadation Ll Jaadls
70 (o el S 0r221 (A ol Cladle day) o
01241 8 65 (e S8 e | shas 0l 5 01221 Ol Glde @
200 (e S8 S agiledle & gana (pall (Ol Gldle o

> or221[or221>70]

[1] 73 92

> 0or241Jor221<65]

[1] 67 55 49

> 0or342[(or221+or241+0r342)<200]

[1] 71 55 52 61

> 0r342[or221>50 & or241>50 & or342>50]
[1] 71 84 68 61

Gladlall Jay slanl & yain Jul

> row.names(mkmsc)[or221>70]

[1] "Badr'™ '"Bakur™

> row.names(mkmsc)[or241<50 | or221<50 | or342<50]
[1] "Ahmad" "Saeed"

> names(mkmsc) [c(sum(or221), sum(or24l),
sum(or342)) > 350]

[1] "or221™ "or241' 'or342"

:Character sequences g2 g<il) g pall cilagliia

éf . m"}} {(XU yl)’(X29 yz)""’(xsa ys)} Ll L}AGUJ Luj ‘ui UAJM

.Character s~ 1% 5 zaall xeni Al g paste(...) Al paais AN R
aaall G allay) 3y Hile pasdl gep Aaall

> paste(c('x","y"™), rep(l:5,each=2), sep=""")

[l] Ilell Ilylll IlX2Il Ily2II IIX3II Ily3ll IIX4II lly4ll llX5ll
Ily5ll
> strl <- paste("(x", 1:5, sep=""")
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> str2 <- paste(y", 1:5, '")", sep=""")

> labell <- paste(strl,str2,sep=",")

> labell

[1] "(xLyD)™ "(x2,y2)" "(x3,y3)" "(x4,y4)"
" (x5,Y5)"

> mode(labell)

[1] "character™

:Lists ail s&l)

5SS L) L AailE 85 s gl L) oLl (e A5 pe e gane o2 Al
Aol aladily il 8l Al g dabisa ) shal (e o oS3 28 il Sall 028 5 cOMpONENtS
il cuac ) Al gl (e U 5Say A8 4 dra all dagdll 5 ist(. )

> mklst <- list("'BSc exam marks"™, c(10,6,2005),

mkmsc)
> mode(mklIst)

[1] "list”
> length(mklst)
[1] 3
> mkist
[[11]
[1] "BSc exam marks"
[[21]
[1] 10 6 2005
[[31]

or221 or241 or342
Al 54 67 71
Badr 73 80 84

Ahmad 46 55 55
Bakur 92 76 68
Saeed 25 49 52
Faris 68 61 61

Alal e ol 3l (A Jsea sl [ ] el dale alasiin) oY) ankius

> mkist[2]
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[[111
[1] 10 6 2005

> mode(mklIst[2])
[1] "list”

> length(mklst[2])
[1] 1

| 4 Capad o Lia j113) s AT AilE g0 4008 Al aladi) dagis o Jaa
) e g LA AE s o A s R @l A O
daaxe dad Cud mKISE2] OY [ ] padiud O aakainsy Wil s 5

> mklst[2]+c(4,0,0)
Error in mklst[2] + c(4, 0, 0) : non-numeric
argument to binary operator

&[[]]&ww\jéiem" 3 Uaald 138 aiaty S

> mkist[[2]]
[1] 10 6 2005
> mode(mkIst[[2]])
[1] "numeric™
> mkist[[2]] <- mkIst[[2]] + c(4,0,0)
> mklst
e sl alaiin) ki Wl goxe 4xie MKIST[[2]] o W d2iall o
Al 4 Canai b yilae 408

> mkist[[2]11[1] <- mkist[[2]1]1[1] + 4

O i g [[]] Jaladl 5 Aails agmy 438 4ild e (§ua 13) [ ] Jaladl (f LaaY
palial dual i@y [abe] laMall | paiall jola ga salaal) dagsll | ola g daill)
raic S el SYUle (s dalall saile ma ¥y 53 52 51 (A Al
e 5 g3 Al 2 8l (Slg o peaic § juaic (g sad all il Dlga 12 g daEN
13 Aailall 3 Lgass iy paaliall JS eland S35 Camiall o (5 5S0 yualiall (o S

> names(mklst) <- c("title”, "date"™, "marks™™)

$ Jaladl i [[ 7] Jalad) aladiiady Lo Aailall jualie )3 ,L3Y1 V) WiSay
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> mkist[[2]]

[1] 18 6 2005

> mkist[["date]]
[1] 18 6 2005

> mklst$date

[1] 18 6 2005

Jie Aailal) Cay yat die slawd) slhae) Koy

> mklst <- list(""title”=""MSc exam marks",
+"date''=c(10,6,2005),
+ "marks'=mkmsc)

iR (2 Aaacd) il g )l

QL\\JM\::MUALAML\AUAMA_QJMS\AJA}MjgeuJQ\JJMRM

tian 1) e ga ) (s2an
hist(...) Al alasiuly Glld <l juaiall aaY () Sl & jaal) o s o 585 G sas
AN
ULl cala By g Jaadl Jalo 2aa3 Y
> setwd(*'C:/orCourse™)
> mk2nd <- read.table("marks2.dat', header=TRUE)
> attributes(mnk2nd)
$names
[1] “candno' "examl™ "exam2" "‘exam3"

$class
[1] "data.frame"

$row.names

[1] 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
16 17 18 19 20 21 22

[23] 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37
38 39 40 41 42 43 44

[45] 45 46 47 48 49 50 51 52 53 54 55
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> attach(mk2nd)
exam1 _siall 5 ) Sl & jaall an yig
> hist(examl)

Histogram of exam1

15

10

Freguency

| I | | | |
15 20 25 30 35 40

exami

> hist(examl, probability = TRUE)
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Histogram of exam1

Density

002 003 004 005 006 007

0.00 0.01

15 20 25 30 35 40

exam1

il 10 Mie ST el y
> hist(examl, nclass=10)

SUIS o) 3al s et Ll LS
> hist(exam3[examl+exam2 <50])
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Histogram of exam3[exam1 + exam2 < 50]

Freguency
3
|

| | | | I I | |
2 10 12 20 25 30 35 40

exam3[exam1 + exam?2 =< 50]

> hist(mk2nd[mk2nd>20])
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Histogram of mk2nd[mk2nd > 20]
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I

Freguency
80
|

40

20

| | | | | | |
0 2000 4000 6000 8000 10000 12000

mk2nd[mk2nd = 20]

3 ydilie Gl JU:\ ) @.L.:m‘! Ll Jaay
> hist(mk2nd)
Error in hist.default(mk2nd) : "x* must be numeric
Sl ket (S
> hist(mnk2nd[mk2nd<=max(mk2nd)])
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Freguency

150

100

50

Histogram of mk2nd[mk2nd <= max(mk2nd)]
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mk2nd[mk2nd == max(mk2nd)]
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Histogram of exam1

m_
(D_
=
L
C
o
S
o
A
L
N_
D_

20 25 30 35 40
exami

Glial) 3 gan yuad
> hist(examl, breaks=c(0,20,25,30,40))
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Histogram of exam1

Density
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a i Sl ggnorm(... ) Al aadies oasdall a5 gl cilily de gana 45 5lad
o 1 a5 Casus ggline(... ) Al dall &) il Gilay ) e il Gl
) el 13l 5 Gl s O Y1 Cman I e Gl an,ll e s Jad

asiveall Jadll (ye Ay 8 () oS J ) s ) el (8 Apala

> qgnorm(exam?)
> qqline(exam?)
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Sample Quantiles

Normal Q-Q Plot
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Theoretical Quantiles

boxplot(examl,exam2,exam3)
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> boxplot(mk2nd)
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> boxplot(mnk2nd, main=""Boxplot of exam scores",
+ylab=""Scores™)
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Boxplot of exam scores
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Plot types, graphics 4ol g cilba g 1) allaa g cila g ) £155)

: parameters and interactivity

3¢l 5 ot o) Llaal zling o8 (<15 e g lan Jape R (A (ool Y1 i)l £ 58
(AU Al s I Al i type dsa aadi

> plot(examl,exam2)
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> plot(examl, exam2, type="p") # points (the
default)
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exam1

> plot(examl, exam2, type="1") # lines
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exame

15 20
I

10

exam1

> plot(examl, exam2, type="b") # both lines and
points

Lsha 5Ll (e DS 6l both o b
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(vertical lines)
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exame
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exam1

aladiul 0 54 i 5 plotting character (=) 58y av )l Al e
e 3y ) A peh daall
> plot(examl, exam2, pch="+"
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> plot(examl, exam2, pch="x")

51




X
0
X
X
o _|
(o]
X X
¥ X X
X ¥ X %
[I'y]
o X ¥ X XX
E X X X
D O
o T X
X
¥ X
¥ XX
w _|
X X X
X X X
X
S X
X
| | | | |
20 25 30 35 40
exam1

> plot(examl, exam2, pch=2)
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> plot(examl, exam2, pch=3)
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> plot(examl, exam2, pch=4)
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Jﬂem‘ﬂjﬁj par():d\ﬂ\ ("‘MM\J°JM6‘“J(‘S"‘J§"’SMJJ\ \J\
il allae
> par()
$xlog
[1] FALSE

$ylog
[1] FALSE

$adj
[1] 0.5

$ann
[1] TRUE
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$ask
[1] FALSE

$bg
[1] "transparent"

$bty
[1] "o”

$cex

[1] 1

$cex.axis

[1] 1

$cex.lab

[1] 1

$cex.main
[1] 1.2

$cex.sub

[1] 1

$cin
[1] 0.15 0.20

$col
[1] “black™

$col .axis
[1] "black"

$col . lab
[1] "black™

$col _main
[1] "black"

$col .sub
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[1] "black™

$cra
[1] 14.4 19.2

$crt
[1] O

$csi
[1] 0.2

$cxy
[1] 0.03437083 0.05328007

$din
[1] 5.604166 5.593749

$err

[1] O

$family
(11 ™

$fg
[1] "black"

$fig
[L]O0101

$fin
[1] 5.604166 5.593749

$font
[1] 1

$font.axis

[1] 1

$font.lab
[1]1 1
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$font.main

[1] 2

$font.sub
[1]1 1

$lab
[1] 55 7

$las
[1] O

$lend
[1] “round™

$lheight
11 1
$ljoin

[1] "round"

$Imitre
[1] 10

Sty
[1] "solid"

$lwd
[1] 1

$mai
[1] 1.02 0.82 0.82 0.42

$mar
[1] 5.1 4.1 4.1 2.1

$mex

[1] 1



$mfcol
[1] 1 1

$mfg
[1] 1111

$mFrow
[1] 11

$mgp
[1] 310

$mkh
[1] 0.001

$new
[1] FALSE

$oma
[L] 0000

$omd
[1] 0101

$omi
[L]0O0O0O

$pch
11 1

$pin
[1] 4.-364166 3.753749

$plt
[1] 0.1463197 0.9250557 0.1823464 0.8534078

$ps
[1] 12

$pty
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(11 “n

$smo

[1] 1

$srt
[1] O

$tck
[1] NA

$tcl
[1] -0.5

$usr
[1]0101

$xaxp
[L] 015

$xaxs

(11 "r

$xaxt

[1] 's”

$xpd
[1] FALSE

$yaxp
[1] 015

$yaxs
[ "r"

$yaxt
[1] “s"

>

Coyall g sl aal J8Y) il 38 yad
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> par(c(“pch', *col™))
$pch
[1] 1

$col
[1] "black"

>

* S ol Y1 il il

:@sﬁﬂ‘ ila g )

> par(pch="*")

s identify(...) A s oda aal s el au )l CLilSa) (e dae R ellia
s identify(...) Al Q) axy Baal avjll 3 dege Lalas 3l e (Ka
Alanll o8 63 5 5 lall Laddiiune Al HLAd) addiisall aodaiiny s i)l

5ol a1 0 alasiuly
> plot(examl,exam2)
> 1dentify(examl,exam2)

[1] 17 45 55
>
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> plot(examl,exam?)

> 1dentify(examl,exam2, row.names(mk2nd))

[1] 25 41 42 45
>

examez
20 25 a0 35

15

10

20

25 30

exam1

35

40

Mfrow aleall alasiuly Gl g dadiall L8 aal 5 au )y o ST ey GISaY) 8
LAY saacY s Hald) e ary s 13 maia (g2ae Aadial dlad () oS5 (A

hist(examl)
gqgnorm(examl)
hist(exam?)
qgnorm(exam2)
hist(exam3)
gqgnorm(exam3)

VVVYVYVYVYV

par(mfrow=c(3,2))
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> par(mfrow=c(1,1))

Histogram of exam1 Normal Q-Q Plot
8 o
& w E 7 -
[= - g ]
3 g @]
E o 2 o]
R N E &,
I IE I I I I I
15 20 25 30 35 40 -2 -1 0 1 2
exami Theoretical Quantiles
Histogram of exam?2 Normal Q-Q Plot
w
_ £ °
(&) —
c 2 3 ]
g g &7
E’ [Tx] L] ]
[=%
(rI N —— E =
I 1 lﬂ I I I I I
5 10 15 20 25 30 35 40 -2 -1 0 1 s
EXAMZ Theoretical Quantiles
Histogram of exam3 Normal Q-Q Plot
B o
5 o T 7] i
c a -
= o &7
o o Lt 1
rI, ] | E- 2 4n
I 1 IZ%
5 10 15 20 25 30 35 40
£Xama3 Theoretical Quantiles
Agal Y Aaill ol s (3 YY) a1 JanY

AL EEREN
> par(mfcol=c(3,2))
.mfrow o Yu mfcol pasiu 3
LNALJ\ u,uJJ\ :Q.UAS
> citynames <- c("Athens', "Jo"burg", "London,
"NYC'", "Shanghai'™)
> longitude <- c(23.72, 28.07, -0.08, -73.47,
121.47)
> latitude <- c(37.97, -26.20, 53.42, 40.78, 31.17)
> cities <- data.frame(latitude, longitude)
> row.names(cities) <- citynames
> cities
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latitude longitude

Athens 37.97 23.72
Jo"burg -26.20 28.07
London 53.42 -0.08
NYC 40.78 -73.47

Shanghai 31.17 121.47

> rm(latitude, longitude,citynames)

> attach(cities)

> plot(longitude, latitude, type="n"")
> points(longitude, latitude,pch=".")
> text(longitude[l], latitude[l],
row.names(cities)[1],pos=1)

> text(longitude[2], latitude|[2],
row.names(cities)[2],pos=4)

> text(longitude[3], latitude[3],
row.names(cities)[3],pos=4)

> text(longitude[4], latitude[4],
row.names(cities)[4],pos=4)

> text(longitude[5], latitude[5],
row.names(cities)[5],pos=2)

> lines(c(longitude[1], longitude[3]),
c(latitude[1], latitude[3]))

> lines(c(longitude[2], longitude[3]),
c(latitude[2], latitude[3]))

> lines(c(longitude[4],longitude[3]),
c(latitude[4], latitude[3]))

> lines(c(longitude[5], longitude[3]),
c(latitude[5], latitude[3]))

>
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;L'Jﬂ\ LAYy

<se plot(longitude, latitude, type=""n") sl -1
DA (28 6l an ) pier Cosu type = "N 08 s LAY a0 a5k

gy Gl (el 4 5 JouY 3 5 bl 2 5 e ] dadl) 34l pos daall -2
xS & i g offset s ad) sl aladin) (S ya gaill

:3-D 4‘-’-.‘;2“ gﬁm e—uﬂj\
outer Al a3t o5 [—1, 1] & 5l Ak 50 e Fhsie i A5 Vags 580 S

bl e Laldil 50X50 48 ghiae 2 il (A @ jall)
> X <- seq(-1,1,length=50)
>y <- seq(-1,1, length=50)
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> z <- outer(x°2,y"3)

\
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: R essentials <luwsbu]

8 zeliall da o) e Alandd) el oW1 dada el ) a5t R il (e Al 6 8
By ol T zenliall aaly jal ¥ 028 Balain) (a5 buffer sSIA (e dilaie
gl e Jaas 13gd (g Al Ada 8 alaaiud el Y1338 (0 5a5 dkall (e ()5S
BT

> savehistory(“filename.Rhistory'™)
L alaiad

> loadhistory("filename.Rhistory')
o2 ol ) LS 1 Wl 4 51 T il aaly Lgaladin] (Say el sY) Baladias) e
- aY] aadi yal )

> source(*"filename ", echo=TRUE)

The search path &aull jlwa

4 Candi S J sl G yrall il i) e Gl R o581 Al G yra ) ) ic
global environment ALeLall &l acwYl Loal o jay (5215 ) Jaall cliad s R
Giadl R pstis Janll elimd 8 003l 138 22 0 &l 1Y) (.GlobalEnv 4 5
a5 andivall dda) 5y dasall o jall 5 (bl Skl Lo L) ddlicas daid gl 3
8 Al ami Ll Cua aial) gttach(...) dac et Lin ey Ll Alaall
Shus Gl search() A luall s Lel i detach((...) s &l jlua

A 3 Lt s a5 g s LY AN L s gl B (5] ) el 5 sl
4l

> search()
> objects(package:MASS)
> objects(4)

:R packages a >

L@J\.L:c:)[ Ré!uﬁw:\:ﬁh)&n\}é};ﬁ&@u&ﬁjhc@j
;usm)“u”;gﬂ%;j_meg;)s)wdsw\wﬁsw@dgabm
.library(...) Y f‘\ EGTMERT RIRE P e)'aj\ oda et SIS Bﬁ)id‘ e);l\.\

B)é)u\eﬂ\dsdﬂém\f‘ﬁ\
> library(Q

Packages in library "C:/PROGRA~1/R/R-28~1.1/library":
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base

boot
class
cluster
codetools
datasets
foreign

graphics
grDevices

grid
KernSmooth

lattice
MASS
methods
mgcv
estimation

nlme
nnet
Multinomial

R.methodsS3
R.oo

rpart
Siml01
spatial

splines
stats
stats4
survival

tcltk
tools
utils

> library(MASS)

The R Base Package

Bootstrap R (S-Plus) Functions (Canty)
Functions for Classification

Cluster Analysis Extended Rousseeuw et al.
Code Analysis Tools for R

The R Datasets Package

Read Data Stored by Minitab, S, SAS, SPSS,
Stata, Systat, dBase, ...

The R Graphics Package

The R Graphics Devices and Support for
Colours and Fonts

The Grid Graphics Package

Functions for kernel smoothing for Wand &
Jones (1995)

Lattice Graphics

Main Package of Venables and Ripley"s MASS
Formal Methods and Classes

GAMs with GCV/AIC/REML smoothness

and GAMMs by PQL
Linear and Nonlinear Mixed Effects Models
Feed-forward Neural Networks and

Log-Linear Models

utility function for defining S3 methods
R object-oriented programming with or
without references

Recursive Partitioning

Sim 101 Package for WSC 2008

Functions for Kriging and Point Pattern
Analysis

Regression Spline Functions and Classes
The R Stats Package

Statistical Functions using S4 Classes
Survival analysis, including penalised
likelihood.

Tcl/Tk Interface

Tools for Package Development

The R Utils Package

MASS e all Josy il oY)

o\jﬁu saalia :_\Ja.\.m.\ Gl g

> library(help=MASS)

Description:

Information on package “MASS*
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Bundle:
Priority:
Contains:
Version:
Date:
Depends:

Suggests:
Author:

Maintainer:

BundleDescription:

License:
URL:
Packaged:
Package:
Description:
Title:
LazylLoad:
LazyData:
Built:

Index:

Functions:

Null

addterm
anova.negbin
Binomial GLMs
area
bandwidth.nrd
Reference

bcv
Selection
boxcox
con2tr
Trellis
confint-MASS
contr.sdif
corresp
cov.rob
Location and

VR

recommended

MASS class nnet spatial

7.2-45

2008-12-07

R (>= 2.4.0), grDevices, graphics, stats,
utils

lattice, nlme, survival

S original by Venables & Ripley. R port by
Brian Ripley <ripley@stats.ox.ac.uk>,
following earlier work by Kurt Hornik and
Albrecht Gebhardt.

Brian Ripley <ripley@stats.ox.ac.uk>
Functions and datasets to support Venables
and Ripley, "Modern Applied Statistics with
S® (4th edition).

GPL-2 | GPL-3
http://www_stats.ox.ac.uk/pub/MASS4/

Tue Dec 9 11:11:17 2008; ripley

MASS

The main library and the datasets

Main Package of Venables and Ripley"s MASS
yes

yes

R 2.8.1; 1386-pc-mingw32; 2008-12-22
09:22:56; windows

Null Spaces of Matrices
Try All One-Term Additions to a Model
Likelihood Ratio Tests for Negative

Adaptive Numerical Integration
Bandwidth for density() via Normal

Distribution
Biased Cross-Validation for Bandwidth

Box-Cox Transformations for Linear Models
Convert Lists to Data Frames for use by

Confidence Intervals for Model Parameters
Successive Differences contrast coding
Simple Correspondence Analysis

Resistant Estimation of Multivariate

Scatter
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cov.trob
Distribution
denumerate
"loglm*®

dose.p

dropterm
egscplot
fitdistr
Distributions
fractions
gamma.dispersion
Parameter

gamma.shape
Distribution

ginv
glm.convert
fit

glm.nb
Linear Model
glmmPQL

PQL
hist.scott
Selection
huber

Scale
hubers
Location

i1SoMDS
Scaling
kde2d
lda
Idahist
Groups
Im.gls
Squares
Im.ridge
loglm

logtrans

Igs

mca

mvrnorm
Distribution
negative.binomial
GLMs

newcomb

Time of Light

Covariance Estimation for Multivariate t
Transform an Allowable Formula for

into one for "terms*”
Predict Doses for Binomial Assay model
Try All One-Term Deletions from a Model
Plots with Geometrically Equal Scales
Maximum-likelihood Fitting of Univariate

Rational Approximation
Calculate the MLE of the Gamma Dispersion

in a GLM Fit
Estimate the Shape Parameter of the Gamma

in a GLM Fit
Generalized Inverse of a Matrix
Change a Negative Binomial fit to a GLM
Fit a Negative Binomial Generalized
Fit Generalized Linear Mixed Models via
Plot a Histogram with Automatic Bin Width
Huber M-estimator of Location with MAD

Huber Proposal 2 Robust Estimator of

and/or Scale
Kruskal"s Non-metric Multidimensional

Two-Dimensional Kernel Density Estimation
Linear Discriminant Analysis
Histograms or Density Plots of Multiple

Fit Linear Models by Generalized Least

Ridge Regression

Fit Log-Linear Models by lterative
Proportional Scaling

Estimate log Transformation Parameter
Resistant Regression

Multiple Correspondence Analysis
Simulate from a Multivariate Normal

Family function for Negative Binomial

Newcomb®s Measurements of the Passage

71



pairs.lda
"lIda" Fit
parcoord
plot.lda
plot.mca
polr
predict. lda
Linear

predict.Igs
predict.mca
predict.qgda
Analysis
qda

rational
renumerate
"denumerate*
rim
rms.curv

Linear Regression

rnegbin

sammon

stdres

Linear Model
stepAlC
Algorithm
studres
Linear Model
summary . loglm
Class "logim*®
summary.negbin
Class "negbin®
summary.rim
synth.tr
theta.md

by Deviance
theta.ml

by Maximum

theta.mm

by Moments
truehist

ucv

Selection
width.SJ

of Derivatives
write.matrix

Datasets:

Produce Pairwise Scatterplots from an

Parallel Coordinates Plot

Plot Method for Class "“lda*

Plot Method for Objects of Class "mca“

Proportional Odds Logistic Regression

Classify Multivariate Observations by
Discrimination

Predict from an Igs Fit

Predict Method for Class "mca“”

Classify from Quadratic Discriminant

Quadratic Discriminant Analysis

Rational Approximation

Convert a Formula Transformed by

Robust Fitting of Linear Models
Relative Curvature Measures for Non-

Simulate Negative Binomial Variates
Sammon®s Non-Linear Mapping

Extract Standardized Residuals from a
Choose a model by AIC in a Stepwise
Extract Studentized Residuals from a
Summary Method Function for Objects of
Summary Method Function for Objects of
Summary Method for Robust Linear Models
Synthetic Classification Problem
Estimate theta of the Negative Binomial

Estimate theta of the Negative Binomial

Likelihood
Estimate theta of the Negative Binomial

Plot a Histogram
Unbiased Cross-Validation for Bandwidth

Bandwidth Selection by Pilot Estimation

Write a Matrix or Data Frame
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Aids2
Animals

Belgian-phones

Boston
Cars93
1993
Cushings

Cushing®s Syndrome

DDT
GAGurine
Insurance
Melanoma
OME

with OME
Pima.tr
Rabbit
Rubber
SP500
Sitka
1988
Sitka89
1989

Skye
Traffic
Accidents
UScereal
US Cereals
UScrime
Rates

VA

Trial
abbey
accdeaths
anorexia
bacteria
Treatments
beavl
beav2
biopsy
birthwt
Birth Weight
cabbages
caith
Caithness
cats
cement
chem

coop
Chemistry
cpus
crabs

Leptograpsus Crabs

Australian AIDS Survival Data

Brain and Body Weights for 28 Species
Belgium Phone Calls 1950-1973

Housing Values in Suburbs of Boston
Data from 93 Cars on Sale in the USA in

Diagnostic Tests on Patients with

DDT in Kale

Level of GAG in Urine of Children
Numbers of Car Insurance claims

Survival from Malignant Melanoma

Tests of Auditory Perception in Children

Diabetes in Pima Indian Women

Blood Pressure in Rabbits

Accelerated Testing of Tyre Rubber
Returns of the Standard and Poors 500
Growth Curves for Sitka Spruce Trees 1iIn

Growth Curves for Sitka Spruce Trees iIn

AFM Compositions of Aphyric Skye Lavas
Effect of Swedish Speed Limits on

Nutritional and Marketing Information on
The Effect of Punishment Regimes on Crime
Veteran®s Administration Lung Cancer

Determinations of Nickel Content
Accidental Deaths In the US 1973-1978
Anorexia Data on Weight Change
Presence of Bacteria after Drug

Body Temperature Series of Beaver 1
Body Temperature Series of Beaver 2
Biopsy Data on Breast Cancer Patients
Risk Factors Associated with Low Infant

Data from a cabbage field trial
Colours of Eyes and Hair of People in

Anatomical Data from Domestic Cats
Heat Evolved by Setting Cements
Copper in Wholemeal Flour
Co-operative Trial in Analytical

Performance of Computer CPUs
Morphological Measurements on
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drivers
1969-84
eagles
epil
farms
gl
forbes
Alps
galaxies
gehan
genotype
geyser
gilgais
hills
housing
Conditions

immer
leuk

mammals

Land Mammals
mcycle
menarche
michelson
minn38
motors
muscle
Contraction

nlschools
npk

npril

oats
painters
petrol
quine
South Wales
road
rotifer
ships
shoes
shrimp
shuttle
snails
steam
stormer
survey
topo
waders
Africa
whiteside

Deaths of Car Drivers in Great Britain

Foraging Ecology of Bald Eagles

Seizure Counts for Epileptics

Ecological Factors in Farm Management
Measurements of Forensic Glass Fragments
Forbes®™ Data on Boiling Points iIn the

Velocities for 82 Galaxies

Remission Times of Leukaemia Patients

Rat Genotype Data

0Old Faithful Geyser Data

Line Transect of Soil in Gilgai Territory
Record Times in Scottish Hill Races
Frequency Table from a Copenhagen Housing

Survey

Yields from a Barley Field Trial

Survival Times and White Blood Counts for
Leukaemia Patients

Brain and Body Weights for 62 Species of

Data from a Simulated Motorcycle Accident
Age of Menarche data

Michelson®s Speed of Light Data

Minnesota High School Graduates of 1938
Accelerated Life Testing of Motorettes
Effect of Calcium Chloride on Muscle

in Rat Hearts
Eighth-Grade Pupils in the Netherlands
Classical N, P, K Factorial Experiment
US Naval Petroleum Reserve No. 1 data
Data from an Oats Field Trial
The Painter"s Data of de Piles
N. L. Prater"s Petrol Refinery Data
Absenteeism from School in Rural New

Road Accident Deaths in US States
Numbers of Rotifers by Fluid Density
Ships Damage Data

Shoe wear data of Box, Hunter and Hunter
Percentage of Shrimp in Shrimp Cocktail
Space Shuttle Autolander Problem

Snail Mortality Data

The Saturated Steam Pressure Data

The Stormer Viscometer Data

Student Survey Data

Spatial Topographic Data

Counts of Waders at 15 Sites in South

House Insulation: Whiteside"s Data
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wtloss Weight Loss Data from an Obese Patient

a0 53 g sall UL 38 yra padainsi s iy aselae (5 58 o dal) sy of Jaadl
Llls Alaaall o all bl sl 3 3 s data ()

> data()

Data sets in package “datasets’:

AirPassengers
BJsales

BJsales.lead (BJsales)

Monthly Airline Passenger Numbers 1949-1960
Sales Data with Leading Indicator

Sales Data with Leading Indicator

BOD Biochemical Oxygen Demand
Cco2 Carbon Dioxide uptake iIn grass plants
ChickWeight Weight versus age of chicks on different
diets
DNase Elisa assay of DNase
EuStockMarkets Daily Closing Prices of Major European
Stock
Indices, 1991-1998
Formaldehyde Determination of Formaldehyde

HairEyeColor
Harman23.cor
Harman74.cor

Hair and Eye Color of Statistics Students
Harman Example 2.3
Harman Example 7.4

Indometh Pharmacokinetics of Indomethicin

InsectSprays Effectiveness of Insect Sprays

JohnsonJohnson Quarterly Earnings per Johnson & Johnson
Share

LakeHuron Level of Lake Huron 1875-1972

LifeCycleSavings Intercountry Life-Cycle Savings Data

Loblolly Growth of Loblolly pine trees

Nile Flow of the River Nile

Orange Growth of Orange Trees

OrchardSprays Potency of Orchard Sprays

PlantGrowth Results from an Experiment on Plant Growth

Puromycin Reaction velocity of an enzymatic reaction

Seatbelts Road Casualties iIn Great Britain 1969-84

Theoph Pharmacokinetics of theophylline

Titanic Survival of passengers on the Titanic

ToothGrowth The Effect of Vitamin C on Tooth Growth in
Guinea Pigs

UCBAdmissions Student Admissions at UC Berkeley

UKDriverDeaths Road Casualties iIn Great Britain 1969-84

UKgas UK Quarterly Gas Consumption

USAccDeaths Accidental Deaths in the US 1973-1978

USArrests Violent Crime Rates by US State

USJudgeRatings Lawyers®™ Ratings of State Judges In the US

USPersonalExpenditure

VADeaths

Superior Court

Personal Expenditure Data
Death Rates in Virginia (1940)

75



WWWusage
WorldPhones
ability.cov
airmiles

airquality
anscombe

attenu
attitude
austres

beaverl (beavers)
beaver2 (beavers)
cars

chickwts

co2

crimtab
discoveries

esoph

euro

euro.cross (euro)
eurodist

faithful

fdeaths (UKLungDeaths)

freeny
freeny._x (freeny)
freeny.y (freeny)
infert

iris
iris3
islands

ldeaths (UKLungDeaths)

Ih
longley
lynx

mdeaths (UKLungDeaths)

morley
mtcars
nhtemp
nottem

occupationalStatus
precip

presidents
pressure

Internet Usage per Minute

The World"s Telephones

Ability and Intelligence Tests

Passenger Miles on Commercial US Airlines,
1937-1960

New York Air Quality Measurements
Anscombe®s Quartet of "ldentical' Simple
Linear Regressions

The Joyner-Boore Attenuation Data

The Chatterjee-Price Attitude Data
Quarterly Time Series of the Number of
Australian Residents

Body Temperature Series of Two Beavers
Body Temperature Series of Two Beavers
Speed and Stopping Distances of Cars
Chicken Weights by Feed Type

Mauna Loa Atmospheric CO2 Concentration
Student"s 3000 Criminals Data

Yearly Numbers of Important Discoveries
Smoking, Alcohol and (0O)esophageal Cancer
Conversion Rates of Euro Currencies
Conversion Rates of Euro Currencies
Distances Between European Cities

Old Faithful Geyser Data

Monthly Deaths from Lung Diseases in the UK
Freeny"s Revenue Data

Freeny"s Revenue Data

Freeny"s Revenue Data

Infertility after Spontaneous and Induced
Abortion

Edgar Anderson®s Iris Data

Edgar Anderson®s Iris Data

Areas of the World"s Major Landmasses

Monthly Deaths from Lung Diseases in the UK
Luteinizing Hormone in Blood Samples
Longley"s Economic Regression Data

Annual Canadian Lynx trappings 1821-1934

Monthly Deaths from Lung Diseases in the UK
Michaelson-Morley Speed of Light Data

Motor Trend Car Road Tests

Average Yearly Temperatures in New Haven
Average Monthly Temperatures at Nottingham,
1920-1939

Occupational Status of Fathers and their
Sons

Annual Precipitation in US Cities

Quarterly Approval Ratings of US Presidents
Vapor Pressure of Mercury as a Function of
Temperature
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quakes Locations of Earthquakes off Fiji

randu Random Numbers from Congruential Generator
RANDU

rivers Lengths of Major North American Rivers

rock Measurements on Petroleum Rock Samples

sleep Student®s Sleep Data

stack.loss (stackloss)
Brownlee®s Stack Loss Plant Data
stack.x (stackloss) Brownlee®s Stack Loss Plant Data

stackloss Brownlee™s Stack Loss Plant Data
state.abb (state) US State Facts and Figures
state.area (state) US State Facts and Figures

state.center (state)

US State Facts and Figures
state.division (state)

US State Facts and Figures
state._name (state) US State Facts and Figures
state.region (state)

US State Facts and Figures

state.x77 (state) US State Facts and Figures
sunspot.month Monthly Sunspot Data, 1749-1997
sunspot.year Yearly Sunspot Data, 1700-1988
sunspots Monthly Sunspot Numbers, 1749-1983
swiss Swiss Fertility and Socioeconomic
Indicators
(1888) Data
treering Yearly Treering Data, -6000-1979
trees Girth, Height and Volume for Black Cherry
Trees
uspop Populations Recorded by the US Census
volcano Topographic Information on Auckland®s
Maunga
Whau Volcano
warpbreaks The Number of Breaks in Yarn during Weaving
women Average Heights and Weights for American
Women

Data sets in package “MASS”:

Aids2 Australian AIDS Survival Data

Animals Brain and Body Weights for 28 Species

Boston Housing Values in Suburbs of Boston

Cars93 Data from 93 Cars on Sale iIn the USA in

1993

Cushings Diagnostic Tests on Patients with Cushing®s
Syndrome

DDT DDT in Kale

GAGurine Level of GAG in Urine of Children

Insurance Numbers of Car Insurance claims

Melanoma Survival from Malignant Melanoma

OME Tests of Auditory Perception in Children
with OME
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Pima.te
Pima.tr
Pima.tr2
Rabbit
Rubber
SP500
Sitka
1988
Sitka89
1989
Skye
Traffic
UScereal

UScrime

VA
abbey

accdeaths

anorexia
bacteria
beavl
beav2
biopsy
birthwt

cabbages
caith

cats
cement
chem
coop
cpus
crabs

deaths
drivers

eagles
epil
farms
fgl
forbes
galaxies
gehan
genotype
geyser
gilgais
hills
housing

Diabetes in Pima Indian Women

Diabetes in Pima Indian Women

Diabetes in Pima Indian Women

Blood Pressure in Rabbits

Accelerated Testing of Tyre Rubber
Returns of the Standard and Poors 500
Growth Curves for Sitka Spruce Trees 1iIn

Growth Curves for Sitka Spruce Trees in

AFM Compositions of Aphyric Skye Lavas
Effect of Swedish Speed Limits on Accidents
Nutritional and Marketing Information on US
Cereals

The Effect of Punishment Regimes on Crime
Rates

Veteran®s Administration Lung Cancer Trial
Determinations of Nickel Content
Accidental Deaths in the US 1973-1978
Anorexia Data on Weight Change

Presence of Bacteria after Drug Treatments
Body Temperature Series of Beaver 1

Body Temperature Series of Beaver 2

Biopsy Data on Breast Cancer Patients

Risk Factors Associated with Low Infant
Birth Weight

Data from a cabbage field trial

Colours of Eyes and Hair of People in
Caithness

Anatomical Data from Domestic Cats

Heat Evolved by Setting Cements

Copper in Wholemeal Flour

Co-operative Trial In Analytical Chemistry
Performance of Computer CPUs

Morphological Measurements on Leptograpsus
Crabs

Monthly Deaths from Lung Diseases in the UK
Deaths of Car Drivers in Great Britain
1969-84

Foraging Ecology of Bald Eagles

Seizure Counts for Epileptics

Ecological Factors in Farm Management
Measurements of Forensic Glass Fragments
Forbes®™ Data on Boiling Points in the Alps
Velocities for 82 Galaxies

Remission Times of Leukaemia Patients

Rat Genotype Data

Old Faithful Geyser Data

Line Transect of Soil in Gilgai Territory
Record Times in Scottish Hill Races
Frequency Table from a Copenhagen Housing
Conditions Survey
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immer
leuk

mammals

mcycle
menarche
michelson
minn38
motors
muscle

newcomb

nlschools
npk

nprl

oats
painters
petrol
phones
quine

road
rotifer
ships
shoes
shrimp
shuttle
snails
steam
stormer
survey
synth.te
synth._tr
topo
waders
Africa
whiteside
wtloss

Use “data(package

Yields from a Barley Field Trial

Survival Times and White Blood Counts for
Leukaemia Patients

Brain and Body Weights for 62 Species of
Land Mammals

Data from a Simulated Motorcycle Accident
Age of Menarche in Warsaw

Michelson®s Speed of Light Data

Minnesota High School Graduates of 1938
Accelerated Life Testing of Motorettes
Effect of Calcium Chloride on Muscle
Contraction in Rat Hearts

Newcomb®s Measurements of the Passage Time
of Light

Eighth-Grade Pupils in the Netherlands
Classical N, P, K Factorial Experiment

US Naval Petroleum Reserve No. 1 data
Data from an Oats Field Trial

The Painter"s Data of de Piles

N. L. Prater®s Petrol Refinery Data
Belgium Phone Calls 1950-1973

Absenteeism from School in Rural New South
Wales

Road Accident Deaths in US States

Numbers of Rotifers by Fluid Density
Ships Damage Data

Shoe wear data of Box, Hunter and Hunter
Percentage of Shrimp in Shrimp Cocktail
Space Shuttle Autolander Problem

Snail Mortality Data

The Saturated Steam Pressure Data

The Stormer Viscometer Data

Student Survey Data

Synthetic Classification Problem
Synthetic Classification Problem

Spatial Topographic Data

Counts of Waders at 15 Sites in South

House Insulation: Whiteside"s Data
Weight Loss Data from an Obese Patient

-packages(all _available = TRUE))”~

to list the data sets in all *available* packages.

> data(nydata, package=MASS)
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indows

Help

1 = Set CRAM mirraor., ..
= R Console Select repositories. ..

Install package(s). ..
Lpdate packages...

R wversion 2
Copyright (C
ISBN 3-900051-07-0

Install package(s) from local zip files... b for Stai

R ig free software and comes with ABSOLUTEL?
You are welcome to redistribute i1t under ce:
Type 'license()' or 'licence()' for distriln

Leio LD 5_8 gilall o 3all mias (s 23 338U el

R version 2.8.1 (2008-12-22)
Copyright (C) 2008 The R Foundation for Statistical Computing
ISEN 3-—-900051-07-0

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.

Select one

boot
class
duster
R is a collaborative project with many contributors. codetools

Type 'contributors()' for more information and ?:E;ts

'citation()' on how to cite R or R packages in publications. graphics
grDevices
3 id
Type 'demo()' for scome demos, 'help()' for on—-line help, or ﬂgmmm
'help.start()' for an HTML browser interface to help. MASS
Type 'g()' te quit R. m;g"ds
nime

> local ({pkg <- select.list(sort(.packages(all.available = TRUE))) nnet

+ if(nchar(pkg))} library(pkg, character.only=TRUE)}) E:gl:ihodsﬁ

rpart
Sim101
spatial
splines
stats
stats4
survival
otk
tools
utils

Matural language support but running in an English locale

’ Ok

> update.packages (ask="graphics')
——— Please select a CRAN mirror for use in this session ———
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Lo dpaaill s (Al Agadl HlA) alijall allay 4 jall LA 22

CRAN mirror

Australia 3
Austria

Belgium

Brazil (PR)

Brazil (R1)

Brazil (5P 1)

Brazil (5P 2)

Canada (BC)

Canada (OM)

Chile

China

Croatia

Denmark

France (Toulouse)
France (Lyon)

France (Paris)
Germany (Berlin)
Germany (Goettingen)
Germany (Muenchen)
Iran

Ireland

Italy (Milano)

Italy (Padua)

Italy (Palermao)

Japan {Aizu)

Japan (Tokyao)

Japan (Tsukuba)
Korea

Mexico

Metherlands (Amsterdam 2)
Metherlands (Utrecht)
Mew Zealand

Morway

Poland (Cswiecim)
Poland (Wrodaw)
Portugal

Russia

Singapore 1
Singapore 2 b

2 ~liad Al 533 ga gall a3l ;L«Juzﬂei
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Ao jall et s JI b el a5y o

R wersion 2.8.1 (2008-12-22)
Copyright (C) 2008 The R Foundation for Statistical Computing
ISBN 3-9500051-07-0

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() ' e =
'citation()' on how tdEtENGTHIGEE

Type 'demo()' for somd URL: http: ffcran. mtu.edu/binfwindows/contrib/2.8/neural_1.4. 2.zip

'help.start()' for an
Type 'g()' to quit R. [-------------------------------

> local {{pkg <— selects e e -
+ if (nchar (pkg)) library(pkg, character.cnly=TRUE) })
> update.packages (ask="graphics')
——— Please select a CRAN mirror for use in this session ———
Error in contrib.url (repos, type)
trying to use CRAN without setting a mirror
> update.packages (ask="graphics"')
——— Please select a CRAN mirror for use in this session ———
> utils:::menuInstallPkgs ()
trying URL 'http://cran.mtu.edu/bin/windows/contrib/2.8/neural 1.4.2.zip'
Content type 'application/zip' length 59600 bytes (58 Eb)
opened URL

- =y

> update.packages(ask="graphics®)

--- Please select a CRAN mirror for use iIn this session -—-
Warning: package "VR® is in use and will not be installed

trying URL
"http://cran.mtu.edu/bin/windows/contrib/2.8/cluster_1.11.13.zip"
Content type "application/zip® length 518967 bytes (506 Kb)
opened URL

downloaded 506 Kb

trying URL
"http://cran_mtu.edu/bin/windows/contrib/2._.8/lattice 0.17-22_zip"
Content type “application/zip® length 926180 bytes (904 Kb)
opened URL

downloaded 904 Kb

trying URL
"http://cran.mtu.edu/bin/windows/contrib/2.8/survival_2.35-4_zip"
Content type "application/zip® length 2694031 bytes (2.6 Mb)
opened URL
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downloaded 2.6 Mb

package "cluster® successfully unpacked and MD5 sums checked
package "lattice” successfully unpacked and MD5 sums checked
Warning: cannot remove prior installation of package "lattice”
package "survival®™ successfully unpacked and MD5 sums checked

The downloaded packages are in

C:\Documents and Settings\amb\Local
Settings\Temp\RtmptdGcgZ\downloaded_ packages
updating HTML package descriptions
>

> utils:::menulnstallPkgs()

trying URL
"http://cran_mtu.edu/bin/windows/contrib/2.8/neural_1.4.2_zip*"
Content type "application/zip® length 59600 bytes (58 Kb)
opened URL

downloaded 58 Kb

package "neural® successfully unpacked and MD5 sums checked
The downloaded packages are in
C:\Documents and Settings\amb\Local

Settings\Temp\RtmpldLn2g\downloaded_ packages
updating HTML package descriptions

> library(neural)
> library(help = neural)
>

Information on package “neural*

Description:

Package: neural

Version: 1.4.2

Title: Neural Networks

Author: Adam Nagy

Maintainer: Adam Nagy <sodzsu@yahoo.com>

Description: RBF and MLP neural networks with graphical user
interface

License: GPL version 2 or later

Built: R 2.8.1; ; 2008-12-14 01:45:38; windows

Index:

mlp MLP neural network recalling method
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miptrain MLP neural network training method

rbf RBF neural network recalling method
rbftrain RBF neural network training method
letters_train dataset for pattern recognizing
letters_out dataset for pattern recognizing
letters_recall dataset for pattern recognizing

:Arrays and matrices <\ siaal) g i giuall

A Aaia 5 A8 shiae Gl Sa Jary (o35 lily At (e 0580 R (b aall
chJLMELMcgg)¢&yak;ﬂﬁqdaﬂ¢¥k4ﬁhej5hhég93§yédb
Jsb 13 423 a5 dim daall ae arry(...) Alall 48 shias 20 6 (S 3aecY)
Y sl aand saee VI o) ddaadle ae matrix(...) A pladin) (e 51 2

> ml <- array(1:15,dim = c(3,5))

> ml
[.11 [.2] [.31 [.41 [.5]
[1,] 1 4 7 10 13
[2,] 2 5 8 11 14
[3.1 3 6 9 12 15
> m2 <- matrix(1:15,3,5)
> m2
[.11 [ 2] [.31 [.4]1 [.53]
[1.] 1 7 10 13
[2,] 2 5 8 11 14
[3.1 3 6 9 12 15

> m3 <- 1:15
> dim(m3) <- c¢(3,5)

> m3
[, 1] [, 2] [, 3] [.4] [.5]
[1.] 10 13
[2.] 2 5 8 11 14
[3.] 3 6 9 12 15

> c(class(nl), class(m2), class(m3))

[1] "matrix" "matrix" "matrix"

> array(1:15, dim=c(3,6)) # recycling rule used
[. 1] [. 2] [.31 [.41 [.5] [.6]

[1.] 7 10 13 1
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[2,] 2 5 8 11 14 2

[3.] 3 6 9 12 15 3

> array(1:15, dim=c(2,4)) # extra values discarded
[.11 [.21 [.31 [.4]

[1.] 1 3 5 7

[2.] 2 4 6 8

J“g;g;ghu.anjax.@L*»&?Lmagjjgacgc X*Lu%\duaneuqu
dddac (A minia je 4S5 5 Al pe ddshias pan (4 LY 1R 5 pain
G el
> ml+ml
[.11 [.21 [.31 [.41 [.5]
[1.] 2 8 14 20 26
[2.] 4 10 16 22 28
[3.] 6 12 18 24 30
> ml*ml
[.11 [.21 [.31 [.41 [.5]
[1.] 1 16 49 100 169

2.1 4 25 64 121 196
[3.] 9 36 81 144 225

S8 saeel 2ae o5 Al @lls . 5) conformal matrices 4&) siall il sioadll
Jolall alasinly Ly um Jualas 2o 0 O S (B8 3 shand) e (5 5l I 5
Al O Sy OVl (e ok alas Ja Gl 5 LeuSe ) 4d siiadll QBB 9%,
axiin (o)) aakains gx = b alaill Jas S DUied solve(...) Al alasinl
A sl i golve(A) A1l s solve(A,b)

> m4 <- array(1:3, c(4,2))

> m4
[.11 [,2]
[1.1 1 2
[2,.] 2 3
[3.] 3 1
[4,] 1 2
> m5 <- array(3:8, c(2,3))
> mb5

[.11 [.2]1 [.3]
[1.] 3 5 7
2.1 4 6 8
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> md %*% mb

[.1]1 [.2] [.3]
[1,] 11 17 23
[2,] 18 28 38

[3,] 13 21 29
[4,] 11 17 23

> m6 <- array(c(1,3,2,1),c(2,2))

> m6
[.11 [.2]
[1.] 1 2
[2.] 3 1
> vl <- array(c(1,0), c(2,1))

> vl
[.1]
[1.] 1
[2.] 0
> solve(m6,vl)
[.1]
[1’] -0.2
[2,] 0.6

> solve(m6) # inverts m6
[.11 [.2]

[1,] -0.2 0.4

[2,] 0.6 -0.2

> solve(m6) %*% vl # does the same as solve(m6,vl)

[.1]
[1’] -0.2
[2.] 0.6

A0 ) 5 IS (e A 955 A8 ghina g8 (pial outer product (o> Al @ pall
AN Aaall 5 el & outer(...) A 8 A 5 V) rinall a8 jealia]
a¥) T (i Ui g (wall o Al i) Al L pll) o sllaall Aolaall oo
JU) 5 (a5 lgaia gl ) Adle 2l Cilgatia o Jory (Al Gl oY
e 0 W pualic Sl 5 2X2 48 siadll AWK Ay o 55 Gsllaal) @l ria gy U
AD - BC 84 e 4 3aasall £0,...,5} A genall Ao adafia (5 gbuia &3 ) 68
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Bk oo b (S S Al (gl ) 5i4e j5e D 5C 5B s A G
g5 5 s 0555 3 table(...) A 335y Al LSadl il gpan sloal
dianl g )l SIS

> m7 <- outer(0:5,0:5) # every possible value of AD
and BC

> m/

[.11 [.2] [.3]1 [.4]1 [.5] [.6]
[1.] 0 0 0 0 0 0
[2,] 0 1 2 3 4 5
[3.] 0 2 4 6 8 10
[4.] 0 3 6 9 12 15
[5.] 0 4 8 12 16 20
[6.] 0 5 10 15 20 25

> freq <- table(outer(m7,m7,"-"")) # frequency for
all values of AD-BC

> freq

> freq

-25 -24 -23 -22 -21 -20 -19 -18 -17 -16 -15 -14 -13 -12 -11 -10 -9 -8 -7 -6 -5 -4
11 1 2 2 3 24 4 4 6 18 29 8 8 33 12 38 22 39 17 42 45 59
-3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
45 52 39 170 39 52 45 59 45 42 17 39 22 38 12 33 8 8 29 18 6 4
19 20 21 22 23 24 25
4 24 3 2 2 1 11

> plot(freq/sum(freq), xlab="Determinant value",
+ylab = "Probability™)
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Frobability
0.06 008
| |

0.04
I

0.02
I

[T T T T T T T I T T T T T T T T T T T T I TTTT]
25 20 15 10 6 -2 1 4 7 10 14 18 22

0.00

Determinant value

Jstiall Ay f(...) Jie R (& Qlisiadll o ildeall (e 22all 2a 5

saac ¥l 220 hsineol(...) s shall sae Jhsis nrow(...) s transpose
a5 Lo s0ee Y1 ) ShaY) 1y i cbind(...) 5 rbind(...)
eigenvectors and eigenvalues 3 el Cleaiall 5 )2l Ay eigen(...)
(i singular value decomposition s3Lal) dassl) @luSasy o o8 48 siiaall
138 5 svd(...) A
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:Data from the Internet < i) e clily JA)

IS Y e il JA) 5 sl read.table() it

> data <-read.table("'http://www.stat.ucla.edu/~vlew
/statl30a/datasets/twins.csv',header=TRUE,sep="",")

Jsl (8 il eland Jadii bl (LR a3 header=TRUE ¢

b
S, M) Al e g A peade L) IR a3 sEP="T, M S
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Glossary

¢ Basic arithmetic operators:

e Assignment operator
e Concatenation function

containing those values.
e Simple statistical functions

e Help

e Session management

e Load data from text file
e Editing data

e Scatterplot

e Linear model fitting

e Basic inference

() brackets in arithmetic calculations

A raise to the power of

/ division

* multiplication

+ addition

- subtraction

<- assigns the value of the expression on the right
to the identifer on the left.

¢(...) argument is a set of values; returns a vector

sum(...)

mean(...)

median(...)

range(...)

sd(...) standard deviation

mad(...) mean absolute deviation

IQR(...) inter-quartile range

min(...) minimum

max(...) maximum

? ... will provide information on function usage and
arguments

help.start() opens html help files

objects() lists objects in workspace

Is() does the same as objects()

rm(...) removes the objects listed from workspace
rm(list = objects()) removes all objects from
workspace

getwd() returns the current working directory
setwd(...) set the working directory

dir() list files in current directory

save.image(...) saves workspace to specified file
quit() ends R session

load(...) loads a saved workspace from file
read.table(...) argument is a file in the working
directory. Return value is a data frame.

fix(...) or data.entry(...) brings up spreadsheet like
environment for editing data.

plot(...) is a versatile plotting command, draws a
scatterplot when two arguments are given.

Im(...) can fit a variety of linear models, argument is
a model formula.

t.test(...) Student's t-test

var.test(...) F test to compare two variances

. 2
chisq.test(...) Pearson's }~ test for count data
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Object properties

Object contents

Regular sequences :

Logical values

cor.test(...) test for association

length(...)

mode(...)

typeof(...)

class(...)

attributes(...) returns all non-intrinsic attributes
summary(...) information on an object; output
depends on class

str(...) compact details of object structure
dput(...) text listing of object

sequence generator gives sequence with unit steps
between left and right arguments

seq(...) more general regular sequence generator,
can set step (by) and/or length of sequence (length)
rep(...) for generating sequence with repeated
values

TRUE and FALSE

Comparison and logical operators == equality

I=inequality
<less than
> greater than
<= less than or equal to
>= greater than or equal to
! negation
& and (&& scalar version)
| or (|| scalar version)

Accessing elements [...] contents of brackets a vector of integers, a vector of
logical values or a vector of names.

Accessing a list component [[...]] contents of brackets a number or a name.

Accessing a named component $

Referring to list components directly attach(...) brings components of a list into
view; use detach() to tidy up.

Generating a vector of strings paste(...) converts any non-character arguments
into characters and puts them together into a vector of mode character.

Generating lists list(...) put arguments (which may be named) into a list.

A selection of plots

hist(...) histogram
qqnorm(...) normal qqg-plot
boxplot(...)

contour(...) 3D contours
image(...) 3D coloured blocks
persp(...) 3D wire frame

Some low level plotting commands points(...)

lines(...)
text(...)
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Some graphics parameters

Storing commands

Packages

Search path

Arrays

pch plotting character
col colour
mfrow multi-figure page specification mfcol

savehistory(...)
loadhistory(...)
source(...)

library(...) list and load packages
data(...) add data from a package to workspace

search() lists environments in the search path in
the order in which theywill be searched. Passing the
position in search path or name of an environments

to objects(...) lists objects in that environment.
matrix(...) to generate a matrix (2D array)
array(...) to generate a general array.

92



