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LS
il il e RS s e Gy Al S e

(package, extension) b3l by asty pbs > r.:wijllU bl e sy, (sl alyi ST o
S iy ()b S sla gty & by aas Ly |

ol 5w 0kl el
5 TS TS ke sladule w5y 5 23k b e b3 5 el &L R Ly @
Syt Ll TS
Sl g Aol bl bl R gl e
ol (Bl e L5 slackls sbls R b @

Cwl S-plus S_gjLaT @ ol b el e a ol ol b plal o

5 el Sl @bl aexlagin pls by 5wl osle T @S5k ol 5 b R oL 0
Sy o Bl ol & b ,lew slapackage
ol bk 5,0 g5 Gls Sole & 0k cal s @
g0 o3lizul o] IR s 55 5 el package ols s R obs L e
A ang ) ot e Jbe olse 4 ol e BB oL cul )l Shls e
e version 2.6.2 (2008-02-08)
e version 2.7.0 (2008-04-22)
e version 2.7.1 (2008-06-23)
e version 2.7.2 (2008-08-25
e version 2.8.1 (2008-12-22
2009-04-17

e version 2.9.0

2009-06-26

(
(
(
(

e version 2.8.0 (2008-10-20
(
(
e version 2.9.1 (
(

)
)
)
)
)
)

e version 2.9.2 (2009-08-24
1. Windows 2. Unix 3. Linux 4. Macintosh
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e version 2.10.0 (2009-10-26

e version 2.10.1 (2009-12-14

2010-05-31

( )
( )
e version 2.11.0 (2010-04-22)
e version 2.11.1 ( )
( )

e version 2.12.0 (2010-10-15

ol 028 wl)] e3Ms 2004 Jlu 55 o] 2.0.0 a3 5 3Ms 2000 Jluo ;3 R b 1.0.0 aes
338 S va s i8S oS j5bolen
il 5 o 4 R obj slacosyime
(5,5 (s> UGl S-plus 5,50 ¢pl )5) s Gui sbnl GGl lls @
A8 sl b ol s e So 0
gl [ of gl b 0T b (e paaly 5 o3lil (sl @

(r.exe) olal b &)so a5 558 oo aem sl ly &5 S (pd sl uia LIS R QL @

.,\,T‘_;N 2

SRl s b ¥

s ol sy Jlse SIS Los Ly 30 P55kl R ol I |, R-2.7.0-win32.exe olal LG 1zl
e S amas ol 5 sl rl; R Console & 558 o0 5L Glamio S SIS Los R G- )
A5 3,50 Slhes ols e o blie 3 &S558 0 dbiade > cdle T 51 G 5 305 352y Sl s
Sl e LoE 5l Lok | cudle Gl Ol aJl sls rl;y.;||J

> options(prompt="R> ")
R>

b %)

eJ:.;-.') [:la AS\J la 9[.:..2' JS\.:/ Aaj_x.:AlSJl.U A.E.;L::-J.S ey C&t} ¢C¢Iy (LAJ:.'J.A tJJJf(;A IJ.'>-| R (5:35
sl 5o plas g &) mly 5 (ot y (ored sl b Shae Sl oslinel by clsl sy oS 02 o
5l i)l ol Sl 358 15 Ll s 53 (dde ad Gl (S Jee ol e U3 S Canl (ol a0 030

http://CRAN.R-project.org
6. prompt
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Sy S5 of LSS a5 358 3,0 arz by AZ Gy bl Los 8 Sy ol SIS ol
oy 5sd e SB SIS S5 Siy Gam o R ol -l «on by 5 «n 4k 0-9 ¢l

..SJIJ S99 Ujl.ﬂ.} Xj X o=

alasls ;3 el (3,8 Gdo g Cuwpgd 3bul  \-F-)

(<= 5SS 5 ey sbewde ol s DS el sl s sbml gl Mﬁl&; L Xlg oo s S
S ang s Jle 4 sge ealiia

>n <-15

1 (s LS 055 [ Enter sl snp0 cob 0 aS ) S s ssali [, nluis salys S

&HL": ole s J\{t’ébﬁj‘,:w.s ol YLy ok n P ol Af.s.bf‘f:,m& aly S JxIs 1 [..EJ

Lol Ol gl i plssn Sl Lo b b ol 5 53l 5 ]l print() gin

>n

[1] 15

ax g Wb bl 3ge eslinl 55 = St | o saaly sl ple a8l §lg e ool cvs sl a2l
S b o Ll b e sl S s ol a0 S 4 SVl gj@«)xJ15«<—» cwdle S cils

>n<-15

>n
1] 15

I8 o Dplss Sy 5 SasS Sy o R 5l eSS bl

>x <=1
> X <-10
> X
[1] 1
> X
[1] 10

S s 2 Sua ] ople S ls e
>n <- 1042

>n
[1] 12

s rl;yJ|J':$ sl el God plg e ) o2l Clles S US ang

> (10+2)%5
[1] 60
318 | ol el sl e & g 3 015 eslind 3,00 b Sy 0L ST plsie @ Bl n S e ok Y
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0 R msaaly obs b plal Y s

Lo aslsl R ol csde sbsb by e 55 ol&T 50 b e S5l it 3 b 5,50 50 S
ol 5 Oty dmi 58 b Sl 93 55 Sl Jle S 08 55 s e ol by edle
> (10+2)%

+5
[1] 60

S e ) oS Jb
> (10+2)*
+5/
+ 10 -
+1
1] 5
3 s (D] sws (absS e @) sam sl 4 (25, ool Sl 55 )5
i g 5 e 338 bl ke oy Mol Gy 358 e Jrol lan sl sl oz L2 S
VLY

>x<-3
> X+y
Error: object 'y’ not found

Rob; sl Salpy  Y-%-

Betalry Syl 8 ol nlin 5 Gl 5SSy ges SIS sl 35 SYsb asby Sy slaS S
ol s 558 |l Au.zsbf Oyt Shsws o cul L3 cdle ol 5s Ko O)le 4 358 sl
il S ob3b s s oD b oS Nt o 3l T Ky b Ol st s goma Sl ol 6 W Szl
il g s > 33 & 1 Sl
SKR 58T sy bl cass dlomsa 51 oy IS el sl ol RGE 35 Jols Slyy Sy 0
535 |, New script «y 8 File (5w jl amio L (500 45 o 5 355 bl S5l 6 essal
o5 05| el el iy R Untitled - R Editor o (3l & 558 00 5b i amio
28 sl l sh 3.8 Lorl b 5 3505 05 s 5 i s S bl ]y e 55 5,50 5S
IS 5 o390 ol s s )b 35 () cde S L 2x R Console s oS el 36

Aoy |, Enter
> source("file name")
JE olse 35w @l5] 55 |y s ol Bl BB oLy oMo o&T 355 () ls 4ty 55 LG S

> source("E:/users/test.r")

8. Batch
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5 SCript 35> 59y 51 & Cd 5900 48 ool S5 2S dn g s 0o ly [ 4\ cdle oE 4
5 ails &5 1y Ctrl S 5 e Sl | i 51 it 5 ol o cand IS ol L] L5 by

338 Ll asby b oy ) R oS
S Gl SIS ol sl - 05y T dilion 35 oS s S pliabl Jymam 51
bl 59 ool Save script as ol « sl 2 KTy |, S alS y wsls &5 1, Crl uUS
ly Save 2S5 o350 o ) 555 SCIDE o6 s 350 GBI | 0,023 (sl L5 5,90 jns
03 3,50 s 53 (65 R gy b LB 6 o L slasS il @ 03508 SIS
R amio 3l Jl5 51 b6 s bl b il @l 51 ol 4 o8 de 4 ol 5135 8

22556 b 6T 5 453 |, Open script 4y 5

Wi w5 K2gi 3153 Sl o wen Gl b Situlyy cal 51 sk i) la Slys @
b Szl s 5l s cpl o Sl o )5 Tl oyl s &L T 51 a5 download
53 oyl XEmacs s RWinEdt (Tinn-R & (lg -

(BT o5 s T Jls b R bl ol5se of i 51 g 5 ol 580 A Tinn-R Kol
IJ:hl IJ I d:*:/‘y L;La.\f UI_}’(;‘ﬁ .)rtu,a r‘.:«j.a L;jl.«.o.o Mju\: )J‘}:.;adlSA?M b}?u.bjs-
-3 g0
905 b b dobe wb RWInEdt Sl y 5l esliel (sly :RWinEdt Kol 5
Sl ) 53l 5l oS 390 o ol bl adl s Scwa |, WinEdt 5l b lawl —
o] L 5 83905 download |, RWinEdt rl; 4 laww by package sl a> o ol )5 —
el 5B 15 22k R bl by =52 58 s A4S gl )
S Ll LS sl b s pses ROBSI S 55 s —
> library ("RWinEdt")
g a3l 5sealS desktop gy, RWInEdt glee cos o] &6 dal 51 e
W3 oS sjleion ol Bl a5 Ll 25 G5 Sils 5 0l b S 0y a8 -
b s 5L RGui b
b Sles al g8 s b Situles ool 0l5r RSl s oy :RStudio Suoly
sty ly -l Matlab Ll a4l Silyy opl o ..»qu.a J=e R oo 65
Dy dxlie wJ-‘T 4 uly‘_;‘ J§\-|j) o ()-’J)T

http://www.rstudio.org/download/desktop
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v R msaaly obs b plal Y s

R s lesls  ¥-¥-)

1l Crmga 93 shls bl ol ..»qu.a Oera \Cwogax boyls 5 s Sesls g5

SSLE e 13,05 35 mode ol g5 g 28 o0 paria ] o3 Sy ole g5 mode o
Jeo sl 25,005 )B4 data 3,50 53 &S 3515 3y 5 S sbmode <l il 5 bl
2y b osle bl sl ol

a3 e ol ] 4 Sy ol slus s(length) Job e

S ang 5 slbdls 4 o5S|

>x<-1

> mode(x)

[1] "numeric"

> length(x)

1] 1

> A <— "Auchland"; compar <- TRUE; z <- 1i
> mode(A); mode(compar); mode(z)

[1] "character"

[1] "logical"

[1] "complex"

RTINS R 685 558 iy Sy Sam b 4L Li> TRUE ojly o a2 420 oy
3 Gt e Sy 3 oS el STLE o s5en Sy b a3 0t a5 oS sbples tan g
b se cnl o 3 s e S0 5l 6n codle b b S Slgias b oK 0,815 5 Sy
Al dealss aslge o

Error: object "true" not found
Syl e o3l plas YNA &) 4 00 3520e sresls 5,50 55 MOde Cos g
Lol als sae e 81 sms o gl -Inf 5 Inf b oy & | 200 o (umal s3e olia R ol
ASamg i sbdle 4 das o bl ‘"NaN |

> x <-5/0
> X

[1] Inf

> exp(x)
[1] Inf

> exp(—x)
[1] O
>X—-X

[1] NaN

10. attribute  11. Not Available  12. not a number
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AR (&)J\;d"nﬂy A

S amg 5 cbdle 4 .aas 15 quotes 5 by Sy JxIs | o] S el S8 el sl sl

> x <— "This is a test."
> X

[1] "This is a test."

> X <—'This is a test.’
> X

[1] "This is a test."

J=15 5 1o gST .ol quotes 53 &g & Joolo S Joe quotes g3 by Sy b oax S 4S an s

quotes <ol ST Ll )l 35y ISz quotes 53 1 eslinul &g 55 ulls sgmy G gal] 4,
.,\:al.u os el ((\))J’I Jala) JaT‘_;A M s S g os el

> x <— "Ali’s apple"
> X

[1] "Ali’s apple"

> x <—'Ali\’s apple’
> X

[1] "Ali’s apple"

S a5 Jen 3 JES | bl (6l 31 o5 e digits s |

> print(1/1:5, digits=2)
[1] 1.00 0.50 0.33 0.25 0.20

Sl g a s Ll («-L-‘ Sl S Ses & 550 era S 5ba |y lasl Bl s plg e I
J}JLL;A os il OptiOIlS CLJIJ[S L)’I sta

> options(digits = 3)
> print(1/1:5)
[1] 1.000 0.500 0.333 0.250 0.200

Jg,_jlu:ﬁas;:‘:tfJiLaAf;t;:,,\ﬁu.‘.%lelj@@Lﬁprint()étaspgulggjw
S amg 55 Jle 4 3ge eslinal cat() 6[3)| Lk .s.sjf;v;l.’z- =

> x <-1:10

> cat(’x=’, x, "\n’)

x=12345678910

s b by bx cup ol e O)le 4y 4 Oy sl Sewl gl gl N\ cws
S Jas 5 Spo 4 bl Bl Ol e e 53,5 sliel 5 (X0 Caend &S Aaly S xS o

> x <-1:10

> cat(’x=’", '\n’, x, "\n’)

X=
12345678910
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1 R gpaaly ol b pbal ) Jad

R b s osbol (slassls  £-¥-\

sl o 5150 Jtig cpl s &Sl oo oals L5 bl s eslicel sl osbel sls oalas R b s
ol b ]y gl JulS o g olgse &l ... 5 trees Nile LakeHuron dris «cars Jsls .35
CSL R s 5 5 Sl
> data()
Sl b o el sbaesls plgim g s b i eslizad package Sy 51 ST les
> library(gstat)
Sge dbaMa 5 gy bug | gstat e s o sboodls G gh G5 oo 5S]
> data(package="gstat")
Shgwws b meuse.alt & by o sbaesls wdd cungs slresly oolal plas 5l ol 0 Jbos olye
-3 ga b )

> data(meuse.alt)
> meuse.alt

R oL wodls I gwwd ol V-F-F-)

ol e L8 cpl Gl 350 cnline |, T 5l e Olg e Besls 539 SYsb a4 DBl 51 el s
e eslizal tail() 5 head() 6[35.3 Sl
sbesly Jlo sy 358 o eslial head() @L‘;ﬂ ss3ls ([hw 6) adsl sla e gals plis sl @
5,8 b s R s |, trees

> data(trees)
> head(trees)

Girth Height Volume

1 8.3 70 10.3
2 8.6 65 10.3
3 8.8 63 10.2
4 10.5 72 16.4
5 10.7 81 18.8
6 10.8 83 19.7

338 53 by o a5 3,50 5l b sl oY s 651 28 Ly o 651 2 4 S
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. oa

> head(trees, 8)

Girth Height Volume

O N o O s W NN

8.
8.
8.
10.
10
10.
11.
11.

3
6
8
5
T
8
0
0

70
65
63
72
81
83
66
75

10.
10.
10.
16.
18.
19.
15.
18.

N o N 00 S~ N W w

trees sbesls Jlo sl 59 oo osline] tail() gbslesls o 6) 15l sla o ools plis sl @

> tail(trees)

G
26
27
28
29
30
31

irth
17
17
17
18
18
20

Height Volume

.3
.5
.9
.0
.0
.6

81
82
80
80
80
87

55.

55.

58.
51.
51.
TT.

"J:S/Jh" » R,

o o o w N b

bodls udg  O-F-)

il ) ot 4 S i W5 LB O 55 4 Laesls

Wosls 1 pdis slaallos sl \-0-F-

oS b, 30 b1 slassls St s slael 1 it Al
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> x <-1:30
Sls Sy sl (s3e by Shas o 5 wn St canl jzie 30 L sl T o g gws ame

> 1:10-1
1101234567809
> 1:(10-1)

111234567809

b plye a4 xS udg ] aas slael 5l ldls slg e seq() 6[3

> seq(1, 5, 0.5)
[1] 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

e ol [ QBB Ohes a8 rege 5 ALy Al dae s Wlis g0 sae sl b el o
g OlFse o
> seq(from=1, to=5, length=9)
[1] 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
Gl 0208 s (Sylens Cunnd 9 4 5 L 1 o sl L o
combine @L‘; () a3yl o dlis Sy & 4 55l 3 PAJLSLJLJ 5,30 slael ylg o () @L‘; L
S 5
> ¢(1, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5, 5.0)
[1] 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

ol JLSS slaw o olSoT s 5 15, of olesS)T sl &8 5,05 505 Tep() plye s 5,80 &b

2SS amg i Jbs 4 cad Jol plosS)]

> rep(1:4, 4)
1]1234123412341234

Z o~

el 03 el Jol QST sy solie 3w bl o] sl sl &S 23l Slsp Sl5 55 095 0bsS)]
S amg 5 S a 058128 o gore b Dyl OlesST olie S5 31085 093 GLST sy e 8 s

> rep(1:4, ¢(2,2,2,2))
111223344

S g rep() gbjl s esle Jbo o

> rep(’+’, 3)
[1] Wyl g ngn

Wosls 51 Salai sboadlos skl ¥-0-F-)

R ok 33800 S5 0,k cul s spainn 5 ool el 25 L6 o U slap s baws dbs g5 ol
rfunc(n, &) pe & gl5 ol (sopme JS8 ol Jliml JBs 5 o ls 5l slaaad 6 slow Juls
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AR «@J)J&(jyﬂ}a \Y

alael s n byl s el il Jal ool slaw & Tandom oy 5l v O, S el pl, p2, ...

AS ey Jle a4 ams e gl | w6 bl polis PLL D2, - Gy 05l A5 ol 1 &S

> rnorm(1)
[1] 1.358007

ol 00 35 (S Jlra Sl 5 i, Ska) 5 lsbad Jloy sl sae S bl o

Wosls g 5 gl Q=)

39 Camntd] By Cllas ol Gax Wb ol o 53 sl e 5 3009 bl s o el glaiz 5l S
(4 ol o S aalsl s 338 5,53 BU S oy by ag silsx B S5l baesls &S sas o plis |y

el g

JB 5l bosls qule>  \-0-)
g0 skl iy 9 51 olg se L ol sl Kls o b sy, Sl ] (text) e sbaesls R gl

read.table jllg jgws  V=\-0-)

535 C 5hs 53 e 5 asl datautt LG o6 31 el read table() g6 ssliul 5,5 5> ool
..\:S‘_;A dos 55 Sy 4 (s gwd T Aol odd 0,3 test rl; o slady
> mydata <- read.table("c:/test/data.txt")

dole s o S Soyo 53 ol 0ai Gamia (/) bbb Guynl by s S sl sils 455
A\ 9ol b S eslaal |\ sl dalszs axls ..»qu.a esleal «\» ol 51,6l lpwindows
P58 il il Lsoa W Jle 05ST s Seslinl

> mydata <- read.table("c:\\test\\data.txt")
13y ol b bl o i o5 552 e Syt o o Unosls 1y o 305 csbrl L
mydatagV1, mydata$V2, s, sw 4 byl 4 smd 9 g 50 0l VI V2o (505 0,
Jgwod dib oo mydatal, 1], mydatal, 2], - -- y mydata["V1”], mydata["V2”], ... Ly---
e o3l 0T 515,50 e pl5 o0 S cnl )lin] Slessas Juls read.table
Gl 02l 0,5 datatxt 5 Ojee a4 B ASang 5 Jle 4 5S]

Author: John Davis

Date: 18-05-2007
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Some comments...

Coll, Col2, Col3, Col4d
23, 45, A, John

34, 41, B, Jimmy

12, 99, B, Patrick

Syl o hlhi Rgbj s Y

> mydata <- read.table("c:/test/data.txt", skip=3, sep=",", header=T)
> mydata

SLsST 5 &S e yaee Sl Swig by o oS LU Jsl e 4w jl skip ple ST read.table() gbus
Ty bl s 5 el ik g5 5l oS header Sl o2Vl 5 sl o G | Wesls o JoS, s SED
S g s 4 05S] A a L ) basls alal gplyly 0id S5 cad TRUE Cais
Coll Col2 Col3 Col4
1 23 45 A John
2 34 41 B Jimmy
3 12 99 B Patrick

b3l 4 6 5 4 R ol el 03t 6,35 Excel Sk 53 M5 besls 51 by 5l Jlor o
aw podly s Gl Gly e (KxIsx Ly *.x1s ks o) Excel sl b (s
3l ey Jo o,
s J6) gl read.table() B L G 0500 0033 % EXE S 4 Eixcel jo ]y bosls ol s (\
Sl ) (k. txt
read.csv(” LG Lol ¢”) B L G 900 023 8V G 4 Eixcel s |, besls plg s (Y
Sl ) T
Sl o | Excel sl fi6 l.e..a,...,.« R oL ol 5l eslial b oS by o package jl eslical (¥
sesls L6 olg s o.bf‘_;a Jos R 4 S foreign L5J|J'.é|p3 Cs SeS 5 Lel (s &) 90 & R o

ol T SPSS(7 S o6 5 ) O jpmn (Al 5is Kl | spss sl

JG oles il ¥=N-0-)

ol o sl b ol s e e el Oppon |, L B 5,50 L6 S5 s file.choose() &b
S amg g Jle 4 oSt s gl ] ol & by e e s LG b et

> file.choose()
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[1] "D:\\R_files\\data\\debit.txt"
O s 5 BB 06 3apy & i Sus 0,515 read.table() mb pbsST plsea ol mb 31 5yS]
s rl;;l| ) s Joe Ak asly slal b 2 s bl wcws
> read.table(file.choose())
[ RSP oL S5 wb cpl o)l oL choose.files() &5 s,l5 ssmy o3l opon 5 (5,505 et
3IS crils &3 L 515 o Lot 2353 n 03528 Select files pb & ¢slo iy 26 cal sl b ey ooy
bbb o6y o3l oT 028 SIS | Open w8 e 5 0350 Sl ] 59 Jhi 5,50 sl b6 Ctrl
ASang p; Jle a S| .ssﬁw,ﬂb st o]

> choose.files()
[1] "D:\\R_files\\data\\boise.txt" "D:\\R_files\\data\\airpass.txt"

eb s T la sl 5 airpass.txt 5 boise.txt P HE R P s oS sblen
RS VOO S Vo A;nf

LT 51 b sbar ool &ypm 53 5 cnlls &S5 X pb a M 8 Sy S5 plsin b BB by ]
S axg 5 Jbe 4 ge sl

> x <— choose.files()

> X

[1] "D:\\R_files\\data\\boise.txt" "D:\\R_files\\data\\airpass.txt"

> x[1]

[1] "D:\\R_files\\data\\boise.txt"

> x[2]

[1] "D:\\R_files\\data\\airpass.txt"

Gl S5 ok G BB Wos 1S (55 3500 3 pLakgy e 2 b T Dl L LG sl s
S g 5 Ja a s e obsil il mb s ks ST | sy cul il txt T Sy &

> choose.files(filters = Filters[c("txt", "All"), |)

scan dlg> jgws  Y=\-0-)

5 28 s & Slg e @bl S e exlid scan() b 4 omb e g6l Tead.table &b
ool 5T 51 ey o 5 & cawlas Tead table s Shee & Sl 5l cslo)l s 5 358 skilyinls Leiene

el 5 o 4 Ol s S8 255 e
> scan(file=" ")
FU bl ST aS snl wsls an g 33 8n 55 0 osdl 5 S o6 eppdissS Jols (b ol s oS
Syt by b Slsme S ol Gly 5 Sl 08 dydr JS2 2 ] ol scan() gb oy Jydor S &)y
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Sl el ey mesg e Sl G o oS 3405 o3liw] matrix() @tjl b2l & Jyds

SeSamg 5 Jle 4 Kl WIS amis sy, 5l ) Lesls Kl5 e scan() 6[3

> x <— scan()
10
11
12
13
14
15
16

Read 7 items

lesls 35,5 aho a5l 0l5 0 Enter S 5o b i 522 555 09 (esls plesl ! o) demse 0 AT

Lo slaosls STy ol (s 533 slaesls 3y Lk oad i b 1 slied JSo cpf s s )
S amg 5 Jle 4 el What="" 3l ST sl scan() gl sl b SLS 1 slas, &) gon

> scan(what="")
1Jan2000
5Mar2001
1May2002
10Jun2003
11Sep2004

D O b W N

Read 5 items
[1] "1Jan2000" "5Mar2001" "1May2002" "10Jun2003" "11Sep2004"

b, way slel o mb ol 685 S a2 dal o) Lal &S0 ol & ey by o & by o e s

Sl als ol sba |

JO sy Besls iy Y=0=)
e 550 BB y) ) Wesls write.table gy
> write.table(x, file="")
o3 ol o esly S el (LG B Aile="7 55 5 05l 0pnd ol 13 &S cnl plaesls x ol s &S
b ool 3o Sl )3 5 el T 5,3 4t &y go &S 3,15 3425 quote ks OL«;S;T )
--’-’qu-" Gl laptissS 558 quote=F & 3,50 53 5 -Lr:fw U s S s, o)led

5lcs, gl s ol (Gan)d) T (o3 i &gt 8 3,05 5925 row.names ikt LS o
..s.sjfw Gl s, o)led 55,8 row.names=F S Sy3e 5> > e L3 ol Losls
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VAN (IR (S g g0 \$

P r..mJl;S esls s 39 enlial ol 51 S aS 305 590y sl b sep b4 s pbS)l e
g0 o3l Gl e 8ep="\t" LS 51,1 ol 5l 8ok (sl 39 g0 iy BB 55 3yl
Syt 5 B s iy b 3] e ahols S, L lsols i Sy ol
o s 51l ol il Excel ¢l gl b oS 550 0,23 R gLy claSa | bbb S pls s
sl 25w Fed (MO po 39 e esli] ¥ csY
> write.csv2(x, file="x.csv")
3,05 355 row.names ahie ol tes Silge o BBl b olpds bk S uS ang
S Soge g5 e i ol Basls s, Gl s cul (Cw)d) T (o0 &jgon S
g g s 308 0 B ks, o,led 35 STow.names=F

> write.csv2(x, file="x.csv", row.names=F)

JU Gl oslawl U gy 5 ghilgs Je F=0=)

ol S5l 35my (o255 Gl o3l b Su o) 2 s 5 BB Su ) sl 08l e R plby o
2 Syse s ded e edliul getwd() 6[‘; 50T GopdT o3s) cawsay sl o S working directory
S a g

> getwd()
[1] "C:/Documents and Settings/shahin/My Documents"

PR - SSN | ASJ\:.SuaJs)lln 30 o3lizu setwd() els'ﬂ ol s ood ol b s sl
WIJJJ uj_}«.ad.a J}:.w.) L)’IJ"L‘ w\..:/Lv R_ﬁ].es t&:‘xj D

> setwd("D:/R_files")
S8 S8l s dide sl getwd () ses b sl e 551

> getwd()
[1] "D:/R_files"

o cebals 335000 025 Ut o3l & A sl S 5L, R Tz 5 45 e Rl 8 L

S e s Sygon 398 Ik sl e &Sl Gl ol (S35e p‘h-“

|’§J
& .E}U.« 2.14.0 rl.’éJ| S ool wils axg .JJJSJALE Slozo b WS, SIS FE-AJD °

ol 0 Gl R8s i b L o and s SIS s il 035 R sl s
S ] LB aoyzes 4 Jos an o ol cpl Ll s
53,5 ool Start in: ole flie e 53 028 SUS|, properties a8 ol s,y > @

B dalg e ol el 558 Gt sl sl & b OK S e 5 285l ]y 3
S o | ol Bsoome oS 0T S
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S5 S e aly Sy o L Ll il (Bl O 4 i ol dblys oo S 08 (555 )5S

Sl alls (s (o fesd S8 55 ol ol ahle 5 s ls 5 8w ansle ol L3 2 e
S Jos j Sypon )8 ol Gl
el Rooyly ol e
ol |, Change dir - -+ a8 ol 6,70 43 e -y ) File &)le amis (ML g5 51 @
..s.sjfw ;L Browse For Folder rl; & loz KT oS
getwWd () siws 5l yoams Sl s 51 pliabl Gl oS i L5 550 alg B]) 595 s @
2o ol | eal JLes ] e b AS eslid
o&T (acS bl |, Save Workspace - - - mjfw oyl File o)le amas (3L 50 51 @
9% s 5L Save image in rl; a4 lo s
sy |, Save J:,LS((,TJ: G gd O3y -0 (o0 ol ) el JLia] s plen ol 0 my @
B bl 3 S e emliaa |, Rroatar, ST oK1 sy b 590 ady & oo i [, R @

Loy o390 ol olgds & f"“l S Alg oo nlals 018 gy ol s~ Ll el RData
POT RData e a2k POT 5 3,50 el S13 228 6Ll ], o] Rename (2, 51 o3zl

.bb)fu.d
ol 5l A8 sl 55> jeany Desktop amis (g5, shorteut &6 of Sl aslg o b o551 o

dom R amio sbaaiss hu o 21 s ;le % 9 R 5,1y shortcut
[Previously saved workspace restored]

Sy se a5 0e uyol plea S Lol ] getwd() 5w S LJL‘I 335 0 als

Lesls jtalw £

905 )N S S g w | sl pl5 0 R oL o
(vector) ,ls,

(matrix) w5l o

(array) bl

(data frame) sy, > sbresls

(time series) sloj (s, sbrosls

(list) Con o
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Dy e &, ol 51 <SS sl Cals 055

bls,  \-5-)

e HLSS g5 Loshs ks Jul sSawnl o)l iz byl R gL s besls jbala oy jesle
il ]l ¢() b b o5 e A8 abiodlo 55 05 oS philen il ey it Ll by s Ll

S ang pj Jas 4
> x <-¢(10,5,3,6)
> X
(1110536

b

>y <-c(x, 0.55, %, X)
>y
[1] 10.00 5.00 3.00 6.00 0.55 10.00 5.00 3.00 6.00 10.00 5.00 3.00
[13] 6.00

S an 5 AL Yl Sy 4 58]

> pets <— c("cat","dog","gerbil","terrapin")
> length(pets)
[1] 4

Al Candty 5 oty 4y Jsb Lol ls 3em 4l lgs oS aas e Ll lengthy() et

> pets <— c("cat","dog","gerbil","terrapin")
> nchar(pets)
(113368

b Xl e o xax Jls gl a9 o0 ol ot a ) Fsere 320 syl y) Sl
> X

(1110536

> 7 <— X*X

> Z
[1] 100 25 9 36

g Jlel Xl 50y b w0 6 D sl 3115, Sy olie sy b il ol

> log(x)
[1] 2.302585 1.609438 1.098612 1.791759
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- R gpaaly ol b pbal ) Jad

Sdsb by oilul a4 b .qu‘_;A LSS T 5ebS s, wals oSS Job hls Jlsp 9o S S s
DS s ] sae Kyl eale Jls spe

> sqrt(x) + 2
[1] 5.162278 4.236068 3.732051 4.449490

g 2328 b by e p e 5358 X 15 Job 051580 & b el s 1SS ,L L 2 sae byl o
Kbl Kghes 93 p S S AS ang Jlu 4 (55T 500 o

> x <-¢(1,2,3,4)

>y <-¢(1,2,3,4,5,6)

> 7 <— Xxy

Warning message:

In x % y : longer object length is not a multiple of shorter object length
> 7

1114916512

Jlbﬁ}u‘ blza_g]

Sged bl ) ylsy 5 Sy Olgss S 95 &
Jle S pamin |y 550 OBl b S s ole o)l o

> x <-¢(3,11,8,15,12)
> x[c(2,4)]
[1] 11 15

-3 g Gl |J rj'}{}:_cj.al._c UI}’U“ (J,.al..c BJLAA:J) U..o.,.a .5|J.C|J| ol L °

> x <-¢(3,11,8,15,12)
> x[-¢(2,3)]
1] 3 15 12

S d g gl e ol o s Sbles gl & 65 (63 ln & el 25jke ) &)y Xl

> x <— ¢(1,3,6,10,15)
> x[1]

1] 1

> x[5]

[1] 15

> length(x)
[1] 5

> dim(x)
NULL

> nrow(x)
NULL

> ncol(x)
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\Y‘&\ Lw:/).)u(_srqr To

NULL

S a5 ) S 4 a5 e e Sy Spon b ol AL 008
> x <— as.matrix(x)
> dim(x)
1] 51
LlagT R ol yo &y cpl oo sl sl Mogaia Slaesls boosls & cnl S baosls (s o
oby sleal, 4wl Sl oslie LNA 5,50 RC"-” Jee ogms Ngd e oals Gl NA cdle

..qu‘_;a Syl plse 4 6[3 dw ol 5 3905 ax e
J»S‘_;A J.a:,.n S J:-T ey J) NA leAaJ'b order() CL (\

> x <—¢(1, 20, 2, NA, 22)
> order(x)

1113254

> x[order(x)]

[1] 12 20 22 NA

A8 e Bde ssmans |, NA slaesls sort() 6[3 (¥

> x <- ¢(1, 20, 2, NA, 22)
> sort(x)
[1] 12 20 22

L8 (marm=T) sws &json bl 5 LS & Jos G &b 5 5l Seged Jre mean() &b (v
3l ol

> x <-¢(1, 20, 2, NA, 22)
> mean(x)

[1] NA

> mean(x, na.rm="T)

1] 11.25

oy il 35 15 o ob 3l gl <)
> x < c(1,2,NA,3,4)
>y <-x[lis.na(x)]

> mean(y)
1] 2.5

58 Jot 3 Do Blgen xS Lo 999 ,1e b ) NA Y doalyiy S o551

> x[is.na(x)] <--999
> X
[1] 12-999 3 4

13. missing data
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Sgise Byloy 4 by S uiSang 5 b Jle 4 5S]

>x <-0:10
> X
1012345678910
> sum(x)
1] 55
STl 3530 b sUI() 06 b T gama e 5 0390 il | 10 60 sliel x ice
- N T R -\MSC** 02 b L X lie 5l ol aalsx
> sum(x<5)
1] 5
Gl 03503 Jue 5 Ojgon R 0L L) s cn)s Ol 4l S

> x<5
[1] TRUE TRUE TRUE TRUE TRUE FALSE FALSE FALSE FALSE FALSE FALSE

4 Joas |, WFALSE 5 1 sae o Jas |, WTRUE 5 3.5 ks 55 |, x<5 aha o)le o
Ales Ja— LSL,: cJ:;YL. Ll .l 00 Ml?.A D die = WTRUE e ol 03 g3 0>ue
Dy Jok O)gon AL

> sum(x[x<5])
1] 10

cumsum() &0

Ol paie gl 5 ol 535y loosls adsl ls, uls o] Jsb &S S 0 sl |y (s)ls, cumsumy() 6[3
DS ang 5 Jle a4l (5395 slresls Jsl e i CA>J;|,

> cumsum(rep(2,10))
[1] 24681012 14 16 18 20

which() gb  ¥-\--)

drg s Jla & 5581338 sen Which() mb b ol Gudl 43 50 Jloy Sy s ols by S
NELY

> vals <- ¢(1,3,2,68,11,13,19,8,49,4)

> my_max <- max(vals)

> which_val <- which(vals == my_max)

> cat(c("Max =", my_max, "Val#", which_val, "\n"))
Max = 68 Val# 4
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AR «@J)J&(jyﬂ}a Yy

b sl Y53

Shy -l LSy glrosls g5 Ghls il Sy ol bl bl Ll b o sbe &l s
@Ol b 5 ey {gw 31485 5 urow b 5 nry law slus 5 ¢() b ol sl cnl (S o il ol
S an g p b a4 5S] s 8
> A <- matrix(c(1,2,3,4), nr=2, nc=2)
> A
L1 2]
13
4
e 555 g oolied ALLJ] 51 S My s 5l 5l 4l Sy 4 S saly ST 558

> A[1,2]
[1] 3
il b s ol 1 ame G b 4 ol o

> Al1]
1] 12
> Af2)]
[1] 2 4
Oy gt 4 39 o3l ] dim() ¢ gmmslesd ctj‘ljfb s ] SO A[L] 550 o abeada oS shilen

> dim(A[1])

NULL

a5, 5L S Jle & 33,85 Gl al] cools b 5sa sslizal drop ¢b o« @LA;JT)' olg e bl
XS ang

> A[,1,drop=F]

L) 1

2] 2
> dim(A[,1,drop=F])
1] 21

2 Jbe a4 Ked o 0,33 (53 00) S Sz R L) o e sl jole Soil ails ang
XS a5

> xx <— matrix(1:6,ncol=3) # Equivalently, enter matrix(1:6,nrow=2)
> XX
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Sgisn sl M s e pals 13 sl R ol s @y edle Sl ian g
5 Jte & sar esliad byrow=T &, le I ub 2l (b JS2 & ol o023 (o550 & dalyy S

XS a g
> xx <— matrix(1:6, ncol=3, byrow=T)
> XX
L1 (21 [3]
] 1 2 3

b osls b6 oS 1S (55 Sl a Sy ot b esls scan() pb s @SS S 5hiles
Db g &gty tXE rl}

123
456
789

Gl 5 O jsot o s e 0kl scan() b sl eslial b 58]

> scan( "D:\\R_files\\try.txt")
Read 9 items
111234567809

Al el bis Jodo Ojgon g 45 390 e cdalie ..»qu.o osli e 5L &bl PP

> matrix(scan("D:\\R_files\\try.txt"), byrow=T, ncol=3)
Read 9 items

S amg pi wblyy 4 eS|

> B
L1 L2l 3]
[1,] 1 3 5
2,] 2 4 6
> BJ[,2:3]
L1 2]
1] 3 5
2,] 4 6

S g s Jle 4 S eslinal as.vector Ctjl WL Ll Oy 4 e sl S ASA:.A[,}QJQ

> xx <- matrix(1:6, ncol=3)

S5 Sesn ob3 elind 3,50 B Cros a5l &S Jlosl by Shsns 5 by s Hsdiges Ll Bl 450 N Y
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L1 (2] [3]
3
6
> x <-— as.vector(xx)

> X
[1]123456

dim() osemsboss b b S el 255 it | slel 51 e S JS 0l5 o0 4580 o S 425 35S
S g 5 Jle a5, Sn Do
>x <—-1:24

> dim(x) <- ¢(2,12)
> X

La G2l L3l L4l bel L6l L7 8] [9 [10] [11]  [12]
) 1 3 5 7 9 11 13 15 17 19 21 23
2] 2 4 6 8 10 12 14 16 18 20 22 24

S amg 5 Jle 4 Y-

>x <-1:24
> dim(x) <- ¢(3,4,2)
> X
7)1

LU G2l L3 (4
) 1 4 7 10
2] 2 5 8 11
3] 3 6 9 12
”2

ol Jle s o Ol ], <oy edle 5 (= e 5, 8 sl S S g 5 e 55 4 (5S]
..qu‘_;a axlye o b &S ccanl oo sl plasS)T s (sl candle 5,8

> matrix(a = 10, 5, 5)
Error in matrix(a = 10, 5, 5) : unused argument(s) (a = 10)

Sl U"""J’l"' ulA)ST)TJJ «<—)y w)’kﬁ JJleSr).S Jl:.a

> matrix(a <- 10, 5, 5)
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12 (3 L4 LS
1] 10 10 10 10 10
2] 10 10 10 10 10
3,] 10 10 10 10 10
4] 10 10 10 10 10
5] 10 10 10 10 10

als o B sba | a e olg e adl das oo Gl | 5 XD e sl S S

> a

1] 10

dote Bo3Ss @ g b s b e ] 5l 53 by &b] 53 SSlse cbind() 5 thind() gl
Sy s | e sl Jte plse o il

> ml <- matrix(1, nr=2, nc=2)
> ml

el 5 Sygo 4 e e Sl s

> m2
L1 [2]
1] 2 2
2] 2 2

RCO I SNSRI PC N (¥ | Sl o Jeel ml, m2 gl e 5L s, Thind &b 0S|

> rbind(ml, m2)
L L

1] 1
2] 1
3] 2
4] 2

)

2
1
1
2
2

Sy a3 oK 39 e Jleel M1, M2 la gy 5L g, chind GL:,Q

> cbind(m1, m2)

L1 L2l 8][4
) 1 1 2 2
2] 1 1 2 2

ety & G5B 5 oge Jlesl g5 5 e by e e ) b g6 Sy olge apply () b L
MARGIN (s 5l X 51,5 o ceud apply(X, MARGIN, FUN...) &5 4 S 55 s
e 5335 Jlel el L5 & el (b FUN €(1,2) 53 a b s () g V) Jhaw sumasplis

S a5 5 S a1 5 slaglesST

> x <-rnorm(10, -5, 0.1)
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> y <-rnorm(10, 5, 2)
> X <— cbind(x, y)
> apply(X, 2, mean)

X y
-5.027833 4.617558

> apply(X, 2, sd)

X y
0.1023305 1.8215198

Jte glse 4 apply() bl G5 an Jold 5 058 o 02l trees &S )05 5y leals R oL o
..S.SJ§L;A Jl.e.‘;l QT S

> apply(trees, 2, sum)
Girth Height Volume
410.7 2356.0 935.3

Jos 25 Soge 93 4 Ol 1S awle |, (Height) o5 Jvcvvw Lis S sl S 81
-3 ga

> sum(trees|,2])
1] 2356

Ly

> sum(trees$Height)
1] 2356

Olgss trees slassls s ol L oy 5 Sile von aralos sl G38 Spgo 93 8 3 03k Ll
6[3 Ly esls rlj Ll 505 esliznl plg o attach() rlj o R gl om0, ol sly s enlinal
b sl G Slles g b L ol5oe a5 2l o0 L5555

> attach(trees)
> sum(Height)
[1] 2356

sslie] names() CUJI Olg e trees laesls acgoms J51s )5 bs sl 5 3los 5 t)’LH sl
-3 ga

> names(trees)
[1] "Girth" "Height" "Volume"

oSl a Jle plye a4 dms plis L & ) gb S sbpleS)T Jl5 e args() bR obj iy
S 425 apply() gt

> args(apply)
function (X, MARGIN, FUN, ...)
NULL
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Sy bl saalin  N-Y-52)

pb agd s ol str() & ape exlinl (b 5l 015 e args() 5 names() pls 5 ode R 0L s
Wesls r..‘:|) s el S5 e 6[3 ol ..qu‘_;a b sl lae 4 structure auS ; str 6[3
DS ang p; Jle 4 as UU»L()C[,HBJ:;;A

> str(trees)
’data.frame’: 31 obs. of 3 variables:
$ Girth : num 8.3 8.6 8.8 10.5 10.7 10.8 11 11 11.1 11.2 ...
$ Height: num 70 65 63 72 81 83 66 75 80 75 ...
$ Volume: num 10.3 10.3 10.2 16.4 18.8 19.7 15.6 18.2 22.6 19.9 ...

exw i sbresls 51 ees 5 besls slaw daesls g5 olgs b se olal 5 5las  odle Lol s
D9 c.},hl..l.ob
S o i b g () @bl & Jte plie o by

> str(q)
function (save = "default", status = 0, runLast = TRUE)

o obles 5 gl ¥-Y-50

ml, m2 g b 93 ool & Jt sl 358 g0 o3l Gl Shas 5l G il 53 0 sl

S ax g
> rbind(m1,m2) %*% cbind(m1l, m2)
12 13 14
1] 2 2 4 4
2] 2 2 4 4
3] 4 4 8 8
4] 4 4 8 8
L
> cbind(m1, m2) %*% rbind(ml, m2)
L 2]
1] 10 10
[2,) 10 10

by hs slaals s by gl sl diag() b 33800 Jols t0) pb bg 2] 6 o3lpls
Sapr S S b Sl

> diag(m1)
[1]11
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> diag(rbind(m1, m2) %*% cbind(m1l, m2))

[1]2288
> diag(ml) <- 10
> ml
11 12
1] 10 1
2] 1 10
> diag(3)
W12 13
[1,] 1 0 0
2] 0 1 0
3] 0o o0 1
> v <- (10, 20, 30)
> diag(v)
W12 L3
1] 10 0 o0
2] 0 2 0
3] 0 0 30
ol S Sl by WL S o 5l T Gl g e 5l G g 5 b Sl eslinad b gl s

3905 3l

> A <— matrix(1:9, nc=3)
> Afrow(A) > col(A)] <=0

> A
L b2l 3]
] 1 4 7
2] 0 5 8
3] 0 0 9
solve() ,guwd (ylasys amulma ly det() jgms 5)s o sl Slls ol ol gls R ol

—_

ey B shy sblsn 5 alie p3,sl vy sl eigen() giws 5 b 035w prsSme sl
33550 pesSae o ile Ll o 1 Jle
>x <—2
>y <=3
>z <-3
>t <-4
> m <- matrix(c(2xx, y, z+1, t+1), 2)
> solve(m)

338 Jolo 5 e il oSS el L

[,1]1 [,2]
[1,] 0.625 -0.5
[2,] -0.375 0.5



Telegram: @Farabar_BI

° R gpaaly ol b pbal ) Jad

o Ohlee oBaws Jo P-Y-5-)

5 23 st 33 Dales 5o ot Jl (sl 13905 S |y e S aolos i o5 sOVE() b L
S
T+ 219 =1
31 +4xy =1

JJL;A 02 2 CopP @ A g ‘_;W..}LA rﬁ o) ()TJS'

1 2 T 1
3 4 T2 1

28 g oI R oS & 58]

> A <— matrix(c(1, 3, 2, 4), ncol = 2)

> b <-c¢(1, 1)
> solve(A, b)
[1]-11

Gleomkn dlslas Jo F-Y-52

ol 5 el 2 8 5,15 pls)T Sy b sl 2si e eslid polyroot() ab 1 S¥sles g5 cal > sl
B T I N L P g B R e - S RS
S g

p@) =21 +zxar+z X+, xa" !

.4\:.'54}‘9: Jl:ud u\.o-": 4.3'}“;» .CA.«JI Z[l : TL] Jlbj wj‘}n.&d.f GIMJ«-‘: k:/\JI >
22 —03r—18=0 (93 4 dsles >

> polyroot(c(-1.8,-0.3,1))
[1] 1.540i -1.2+0i

ol jro by ol sl am s oo Sa? —4 =10 (93 a> 3ddslee Jo
> polyroot(c(-4,0,1))
[1] 2--0i -2--0i
x3+6x2+111‘—|—6:0r}.~ a5 dsles Jo

> polyroot(c(6,11,6,1))
[1] -1+0i -2-0i -3+0i
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\Y‘&\ Lw:/).)u(_srqr Y‘o

©3)lee 3 bl ol Lk slicl &) gty S¥slea aly, Gioles A8 s o] slaJle ;5 oS, 5b o lea

S amg a® —2? + 150 — 1.5 =0 py a3 dslas Jor 4 020

> polyroot(c(-1.5,1.5,-1,1))
[1] 1+0.000000i 0+1.224745i 0-1.224745i

Yol slesls £

ik slaesls g5 b glapsn bl o)l glaesls ol a5l Ly baesls g5 ool @l o

ok bl sladly, S @Bly o dabioe Rs b 5 4525 0 beals e lo o Snali y el
S ang 5 Jle a o sSTcwl s ol 5l g, slresls 2w R

> mtcars

mpg cyl disp hp drat wt gsec vs am gear carb
Mazda RX4 21.0 6 160.0 110 3.90 2.620 16.46 0 1 4 4
Mazda RX4 Wag 21.0 6 160.0 110 3.90 2.875 17.02 0 1 4 4
Datsun 710 22.8 4 108.0 93 3.85 2.320 1861 1 1 4 1
Hornet 4 Drive 214 6 258.0 110 3.08 3.215 1944 1 O 3 1
Hornet Sportabout 18.7 8 360.0 175 3.15 3.440 17.02 0 O 3 2

b 3 s> Se 0l Ll a Wy 5 el i cslagyag SbI bt bausls o
A e ol | gl S sae carb L Jle cl s o] by e sas 2ol

Mo Sy ol s ol Ves 8 amis S, Jo bl laesls &S oS e dilg e e
slgs b ool shls Ol slayloy o) e L5l LSy g5 ol ol s, 51 ol
Aibige nly dsb bl b le gul s byl pled s oSS

o, clasly (ol \-TF-)

9 Ll&u):.w L;AL.«I J.al..i (;Al.u/l &.A.:*al.':- Jv..:ala LAJEM [:la 9 L;AL.«I Uél_ﬁ" LSJ)|3 -Aﬁl")(;ﬁ laosls &}a u)l
aS g pj Jo 4 il b lel Gl b ol cosls

> rownames(mtcars)[1:5]
[1] "Mazda RX4" "Mazda RX4 Wag" "Datsun 710"
[4] "Hornet 4 Drive" "Hornet Sportabout"

> names(mtcars)
[1] ||mpg|| ||Cy1|| Ildispll ||hp|l ||drat|| “Wt” Ilqsecll ||VS|| ||am|| Ilgearll
[11] "carb"

15. data frame  16. spreadsheet
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Sl slaosls sbul  VF-F-

el L6 S b sl esls pusle gl Sl N3l sy ik bl aesls g5 ol sl sl
S ang 5 sldle 4 ik . dataframe() £ sxlizal S5 5,

> my.logical <- sample(c(T,F), size = 5, replace = T)

> my.numeric <- rnorm(5)

> my.df <— data.frame(my.logical,my.numeric)

> my.df

Gl W N

my.logical
FALSE
FALSE
FALSE
TRUE
FALSE

my.numeric
-0.05643126

0.21557811
-0.04023551
-0.50746280
-1.63608548

> test <- matrix(rnorm(21),7,3)

> test <- data.frame(test)
> test

~N O O b W N

X1
-0.9247492
-0.6256957
-0.3338215

0.7411739
0.3436381
-1.0379184
-0.5624376

> names(test)
[1] ||X1|| ||X2|| ||X3n

X2
0.18698082
0.86310566

-0.74399557
-0.61656031
-0.64038437
-0.49068270
-0.01380767

X3
-1.39943435
0.91401401
0.08866272
0.18208417
-0.76397593
0.21339323
-1.69015277

S el (UL Jb 5) elal cwsls 5l sS]

I ag elgds bl silg o Ll ol 0al X1, X2, X3 |, gy g (solal JS595 &jg0a R oL

W

> names(test) <— c("Price", "Length", "Income")
> row.names(test) <— c("Ali","Abas","Hamid","Saeed"," Amir","Mehdi","Majid")
> test
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Price Length Income

Ali -0.9247492  0.18698082 -1.39943435
Abas -0.6256957 0.86310566  0.91401401
Hamid -0.3338215 -0.74399557  0.08866272
Saeed  0.7411739 -0.61656031  0.18208417
Amir  0.3436381 -0.64038437 -0.76397593
Mehdi -1.0379184 -0.49068270  0.21339323
Majid -0.5624376 -0.01380767 -1.69015277

Sl slbasls b a8 sl plsl by 5o b gl b iplite Sldas 2 Dl M5 b les
3905 oslitu] as.matrix() gl ol e sl 4 b, sbesls has sl 2,14 3525 ol oSl
rL‘J Sojg > 5 dges aaadla 03 fuuS dmi Sy Oyse b bl laesls lg o R gl s

s sl edit() U s () gl 3,5 o e 58 s b 6T

factor() mb  F-7-)

s g plas factor L R ol o L Wl & 550 ol g b sliis &g & b iz 51 oam

Ny wfﬁ g st Oy D)o 93 4 b ol
Ll i o 556 8y oy sl o S a5 | S g5l Jie lie
13 455 e oSl ol e S ) S o 558 S 558 s & LS S
S amg S e 55818 3y ol G s S gt e prbes] i C S T s

> soil.types <— c("clay","loam","sand","loam","clay")
> soil.types <— factor(soil.types)

> soil.types

[1] clay loam sand loam clay

Levels: clay loam sand

4S8 xS amg p5 e 4 Y cwl o3l gl |, Sb mha 4w by Sk gy an levels s o
Ll e D0

> soil.degrees <— c("weak","average","stronge","weak","stronge")

> soil.degrees <— ordered(soil.degrees,levels=c("weak","average","stronge"))
> soil.degrees

[1] weak average stronge weak stronge

Levels: weak < average < stronge

Sl ol 5 ke Ojso 4 Ll Olg e &S ds e ol |y Qh.w s 1

> soil.numeric <- as.double(soil.degrees)
> soil.numeric
1112313
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vy

R msaaly obs b plal Y s

S S sbeusgmge 0-F-)

Y Y PO TP R ..»qu.a skl ts() @L‘; Lsb s, s 2 Rl

D5 e S ] B Sy e Sy g sp a5 Gl 38 slresly Gl s 5L L ls, daesls @

ol ()6 Sslnn Jool masls b @

S amg ;5 Jle 4 s8]

> my.ts <- ts(matrix(rnorm(30), ncol = 2), start = c(1987), freq = 12)

> my.ts

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Jan
Feb
Mar

1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1988
1988
1988

Series 1 Series 2
-0.39579521 -0.9026295
-0.36649473  0.2915367
-0.40674973 -1.8566028

0.32428545 -0.3488452
0.55310221 -1.6910047
-1.03032817  1.3434787
0.70500090  1.4546442
-1.47332244  1.6205861
0.58314662  0.6378932
1.55713060 -1.9681021
0.74596283  0.8186411
0.16404647 -1.1321248
-0.03516499 -0.1627264
-0.18482688 -1.2735001
-1.16434845 -1.0717075

e s F-F-)

b p 585 Jold il (8 S5 oo o pp Sopaie o bl )l e g by o]

Calia sl bl ol ol e cnbilo il (6505 G gs Jald l5 oo 355 G gh G anS 3 ]

Says o8a Roglj s b o sl sl UL; G gd by G 3505 enlizal Gl 51 nesls

il m oy 008 iyt polin dmossle3l b abl 350 1 sl garma Jols L g oy g s
e 3 ) Sy Sl o Jilo w6 03 0 Sesl o S a5 I8t () b a4 Jba sl

> X <=

1:5

>y <- X + rnorm(5,0,0.25)
> z <— Isfit(x,y)

> Z

Intercept
-0.1150539 0.9848682

X

17. Lists
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VAN (Sl b smsn vy

[1] 0.259665308 -0.339443370 -0.001599916 -0.017131291 0.098509268

[1] TRUE

ol ailze sl oS ol s Sl 00 0313 Cons 7 4 Isfit(X,Y) 2> lae Sl cpl o

a3 e ol sely Job L e 13 bl 5l )l 93 wilge .l slas 5l o 5 s
i b ol 00l eslii] sliws 51 (o,e 51 LT &S

Ll 35 om0t [ ] i 5 5k a8 S 1l S ol & uufies sl D il )l

Olsea 338 a oalinad [[1] 555 5 a2y 53 5l cond by o pd Sy sbraile & (oo sl
a3 e ol | 7 a5 sl 2[[1]] Jl

A'.'A.w:.j L‘) WJ.G.‘) rl.; J)IJLSUaI lej .3}«» e.\l.o:..le:a MJ}A [:LJI ulyw LF“J:'W" lej M.J}A rl; °
ladljez$name Jbo plsea 333 o a3 s, se aile be il 8 cude oT 390 s 03]

255 0 781 3l ol e 7Bresiduals (sl Mo 550 ealinel 35 0T i 5l ol5 o o6 02,8 sl

> test <—zdr

> test

[1] 0.259665308 -0.339443370 -0.001599916 -0.017131291 0.098509268
> z$r[4] # fourth element of the residuals

1] -0.01713129

WP NI W

CA.«JJ.G.B GLAAHJ‘;A (_5'}3.7@0) CA.«JJ.G.B L;Lbﬂu.l_;.o gol.wl b‘}AJ a.)u:.wl hst() C)L‘_)I A)L WJ.GJ .bL?uI (_5'4.4
s S &b sbgbS)

>x1 <-1:5

> x2 <-¢(T,T,F,F,T)

> y <- list(numbers = x1, wrong = x2)

>y

$numbers

1112345

$wrong

[1] TRUE TRUE FALSE FALSE TRUE

R 4L gwidvjwb by cwl ailja rl; «=))J§~l~r—%¢m~,\:.‘5w oM oS ob o lea

s wrong ibate = 2L Jls s ol cdly 4 oo bol o5.5,13 ey & ailge 43,0 .l

.CA.«JI y r)b



Telegram: @Farabar_BI

° R gpaaly ol b pbal ) Jad

> y([2]]
[1] TRUE TRUE FALSE FALSE TRUE

s e® Gy ol Gl5 o S phivnl ) e s glaadie slul Kl e names() &b

> names(y)

[1] "numbers" "wrong"

> names(y) <- c("lots", "valid")
> names(y)

[1] "lots" "valid"

395l 6803 saidie o5 e S o yg &

> y[[3]] <- 1:30

> y$test <— "hello"
>y

$lots

1112345

$valid
[1] TRUE TRUE FALSE FALSE TRUE

[[3]]
[1112345678910111213 1415 16 17 18 19 20 21 22 23 24 25

[26] 26 27 28 29 30

$test
[1] "hello"

IS g aly S 93 5 ady S Sy Sl 4 (5S]

> y[1]
$lots
1112345

> yl[[1]]
1112345

51 AS‘_;A@\.‘JA Ll cwl Cunypp S 5 .qu‘_;A Jols oS laddsn g o enlinal aly S S 1 53y
Sl e Cwday alie 355 b 308 o eslital 4y S 5o
3 ol | G Sy S aS g 5 Sl 4 05S]

> x <-list(1, c(2, 3), c(4, 5, 6))
> X

[[1]]
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(1] 1

[[2]]
[1] 2 3

[[3]]
[1] 4 56

>x1 <-1:5

> x2 <-¢(T,T,F,F,T)

> x3 <- matrix(c(0,2,3,5,7,9), nr=2)

> y <- list(numbers=x1, wrong=x2, mat=x3)
> yl([3]]

Sl 15 Syt W S

Sogon b T s b asl wals | of 195 Oy ol oo Slo oS g a5l mlyy Sl o5S)

RS e

g ) Opson b ol s plg e b

el 5yt Wy S

1]
L) 3
2] 5

el oles S s5e eslin] y¥mat |2, drop=F] 5w 5l ol5 e by y8mat[ 2] s Sl ol5 e b
338 0 Jols LS
g0 s Jlan Sy 4 ) Cd S 015 umlist() @b L oS

> x <-list(1, c(2, 3), c(4, 5, 6))

> unlist(x)
11123456
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Sl b sSLE 5l sl 5 sl Sl5 e be O pos scan() gb S 25 PSS PR JER I
S amg g Jle 4 a5l eils o L Lglss n 4508 e (re s b e SS 4 5581

> names <- scan(what=list(a=0, b="", ¢=0))
1: 1 dog 3

2:2cat b

3:3duck 7

4:

Read 3 records

a.\AL.:.ab LAJE../ Cya .\)L U_}’SI ] 60 aJJ[,&JE“M L.:.j bJjSJMD_}.:L;A abaadl ASJjLuL«A

..sf.l
> names
Ll 5 L)yt am
$a
[1] 123
$b

[1] lldogll llca-tll llduckll

$c
[1] 357
Joder SQ 3 (i 5 b LSJLK(U V-7-\

GHSL | Lol plsion 22L5 ol 56 shls by aal b 56 s 50 slaesls slag g 5 b lan S
SeSang s Jle 4 g

>x<-13
> names(x)
NULL
> names(x) <-c("a", "b", "c")
> X
a b c
1 2 3
> names(x)
[1] g upn nen

> names(x) <- NULL
> X
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ol s ‘_;Jlifrt J:6 colnames() 5 rownames() mly Lowg ) bylw 5 g dagm sl ¢l
5550 ol dimnames() | sws Lwg 8

> x <— matrix(1:4, 2)

> rownames(x) <—c("a","b")
> colnames(x) <-c("c","d")

> X
c d
a 1 3
b 2 4
> dimnames(x)
[[1]]
[1] "a" "b"
[12]
[1] "c" "d"

S5 ol 5 dimnames() wb buws 555 5,50 <l

> x <— matrix(1:4, 2)
dimnames(x) <- list(c("a","b"), c("c","d"))

c d
a 1 3
b 2 4
d g Sl e 53 hls S 58 Sl @ o908 bl | il b 3 Ol e R 0L s

WL

> x <— matrix(1:4, 2)
dimnames(x) <— list(rows = c("a","b"), cols = c("c","d"))

cols
rows ¢ d
a 1 3
b 2 4

UL".L«C rl?.»l 0lgc JI L;;}?u Lol ] 00 ‘_f-IJL SdAe ul:.l.@&j uL-.wl?.A rl?.»l lej RJI}I!’J‘ f)!y.al
A)TU.«;)L) UT CJA:/ AS)-}‘:U" a;Lé:..J CaIy S ;S\ajl W A.T..a.f,«| rL?..:I (_5lj LL ’\’T(j"jjs‘ LAA:-Q:JJ L
s sly (9 29 0 oslinal length() 6[3)|J|.3j S ole slas 55,5 cwsa ly :nchar()
ASamg 5 Jle a4 551558 e eslia] nchar() @th al, Soola S
Sl Candty 5 Oyt iy o Jsb Ll o)ls gy 4, lgs &S das e L lengthy() &b

> pets <— c("cat","dog","gerbil","terrapin")



Telegram: @Farabar_BI

a R gpaaly ol b pbal ) Jad

> nchar(pets)

[1]3368

Jle & o5ST s S e oa & ]y laersy gy s Lol siS e Jue print() mb et mb eyl scat()
S

>x <=7

>y <-10

> cat("x should be greater than y, but x=", x, "and y=", y, "\n")
x should be greater than y, but x= 7 and y= 10

o s b 4 53, 5 Lk s sl T\

el ool s ssli| paste() b ol o b, Jlal ) il J5S Gl :paste()
Lgiébéﬁ el 9 Aﬁbcf rQﬁlb JL‘ﬁIJAL ud;%,%@ hﬁ {ﬁ%Lfy)uLwlijAzut slow @
Mo 3 )l e bty o S b S

> paste("one",2,"three" 4,"five")
[1] "one 2 three 4 five"

paste() g6 s sep oSl 3,5,05 bad, oo 650 SIS S sl o S dalz SIL
Moo 598 o 3Ll

> paste("one",2,"three" 4,"five", sep="_")
[1] "one_2_three_4_five"

RS JIJ'; LAA:"'J‘:J o= IJJE‘ 2,90 J”‘SIJLS“\’IJ’U'N sep UL"jij ulﬁjlbj AS\-‘ Ol aosls J§| Lol
Sy p5 Jla 4 058
> paste(c("one","two","three","four"), sep=" ")

ol 00 sl bl o Jb Gl S aS 550 0 daaMe G s Gl I L

[1] llonell lltwoll llthreell llfourll

..qu‘_;a Lol dodor LS T L il g T:Je.a 39 50 o3l collapse obesST 5l byl 5o

> paste(c("one","two","three","four"), collapse=" ")
[1] "one two three four"

esliee l.«ly collapse 5 sep s lasS)T 51 olg oo 358 oslizal plo ST sim 51 paste() gbus S
AS g s Jl 4 55810

> paste(c("X","Y"),1:5, sep="_", collapse="|")
[1] "X_11Y_21X_3]Y_4|X_5"
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AR (W)J\;G‘rﬂy fo

dw:leJ’ \-V-\

sslie| substring() 5 substr() 6|‘,'JJ'| Clypy ol sl R caal a5 ]« Sl iy
S g s Jle 4 o981 s)ls substr() gl & o il 2,8 2l b <l 5l o
> substr("Tehran", 2, 5)
[1] "ehra"
So o 0S| S oo e |y ) 5 a8l D loie 5 ) 55 Gor 2 )las 398 o0 SRS PR STRIN
S d g feaie JUa
> province <— "Abadan"
> Len <- nchar(province)
> Len
1] 6
> Ltr <- substring(province, 1:6, 1:6)
> Ltr
[1] WAN HQ g udu ngn npn
> which(Ltr == "a")
[1] 35
R3Sy 5l s ZSHSE ol S5l substring() mb s - Sls 8 an b 43 Job nchar() pb :mas
-DDJf(}-A uﬁ.’?u:-ud A.ba/da/n A:":'_) .)'> a)ﬁSLlS O:';Jf-)IJ:B &.A WhiCh() ct‘)b .J\;‘}A:J(}.A Iw\>‘
S g Jle 4 o8]
> mystring <- "karoon karkheh"
> substring(mystring,4, 7) <- "aje"

> mystring
[1] "karaje karkheh"

..qu‘_;a oSl aje sl SIS oon b S slea oS 390 oo abxds

Robysobjymit A=Y

S5 Eart i slasle 5 Ly Sl i oWl sl i SIS sl ol (5,355 1
Aol Solee Klg o ole g 0y ds cad S 08 semy ane S Sl dis (el by, s slrels

ol sl sl ol 5y sbias & 3/4/2006 e
s R0b5 3 aldgs ol lps bod al 5l 5 706 solie LU 55 ile & a5 |

Gl 2 s oz Jalse al LK sl )lse]
ol (55 s S T el o ol Systime() b dns o Gy b 5l 5 06 oS omb
w0 5le b e bS] 5oy 050l 5 ole Wl i elie x5S ol 4 G Sl S e

sl o 4 a8 ey oo 0oy a4 Cu s L‘,T@JJ)OJL& Sl Sy e 85 o Gy |y Kol [
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" R gpaaly ol b pbal ) Jad

I b SLE Sl e, & Al e o 2T s Kiledd o @l ey esdle | S I co Cawdty |y 4l 5 ands

> Sys.time()
[1] "2012-04-12 16:50:49 IRDT™"

338 o eslinal ) ; et Sys.time() el b gl ol

> substr(as.character(Sys.time()),1,10)
1] "2012-04-12"

3505 030l Sys.Date() gb 3l plsse s b b plis sl 2]

> Sys.Date()
[1] "2012-04-12"

ol s b b olubw  \-A-)

sy S gt ol S o)le a ..»qu.« o>l as.Date eb sl ol s =t ol Gl
"year-month-day” &, yea £, S ol oS, ol A8 S b by Sv el SIS
7year-month-day &) pwn G aud, b B s gley =t 31wl 72007-09-247 2l
Lol s b bas &S Cwl format cus A:Jaf@l;‘ ;,l.ojfj 93 -Cwl houriminutes:seconds”
S ol Solite G, &,y
e time + number
e time - number
e time - time
e timel ’logical operation’ time2
S ang pj Jle s 4 o 5S]
> as.Date("2007-10-18", format = "%Y-%m-%d")
[1] "2007-10-18"
B9 ol o, 9 0le (Jlu lacwde Ll by do)s cudle S ail il 4y
> as.Date("02/27/92", "%m/%d/%y")
[1] "1992-02-27"
5l 'cut‘ﬁfl Ll el plaa cudle a cud )3 058 o0 sl (o oSl GJUJJJfI [
HSr Gom e plea jl a 338 ealizal (/y eaSlos cude
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AR «@J)J&(jyﬂ}a ey

>as.Date("2007o0ct18", format = "%Y%b%d")

[1] "2007-10-18"

Sl i O e ol [ola o6 Jol G 4] G o i ole ol edinaglits b ylaal cdle
el 0025 03 sdle 50 by )8 gy ledS o s, 5 ele

»»> Windows Jule (e Control Panel )5 & &5 . )8 5, Wl ol 5 cup ol iy

Standard and s ,> [Regional Options «i; ,5 Regional and Language Options iz

e Al b0 NA by &) g cnl 1€ 55 2l edd )0 Sl 5L ol ams s formats

> as.Date("October 18, 2007", format = "%B %d, #Y")

1] "2007-10-18"

S 45 () e kSl cdle rmen .l B o e ole JulS b esias gL B )l | cudle

W W
> x <- seq.Date(from = as.Date("2007-10-18"), to = as.Date("2007-10-30"),
+ by = "3 days")

> X
[1] "2007-10-18" "2007-10-21" "2007-10-24" "2007-10-27" "2007-10-30"

>x + 10
[1] "2007-10-28" "2007-10-31" "2007-11-03" "2007-11-06" "2007-11-09"

> x - as.Date(c("2006-01-10", "2007-08-15", "2005-06-24", "2004-12-30",
+ "2005-04-05"))

Time differences in days

[1] 646 67 852 1031 938

> x > as.Date("2007-10-21")
[1] FALSE FALSE TRUE TRUE TRUE

> format(Sys.Date(), "%a %b %d")
[1] "Fri Apr 20"

Gl 3] G d e Gy rl; slaasylls a g)las] cuwde

> as.Date(format(Sys.Date(), "%a %b %d"), "%a %b %d")
1] "2012-04-20"

S amg 35 4 el Sllae plg e 0T b (58]

> as.Date(format(Sys.Date(), "%a %b %d"), "%a %b %d") - 7
1] "2012-04-13"
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Excel ;> gloj 5 U \-V-A-)

o5y (g yeesd ;,Tj'l S 'C;JL‘; 45’)’&9 bl Caed udsm 50 'C;JL‘; ol sl b3 5 <wel 1900-01-01 L1,
ASaag p e 4w A5 ol o oR Ll syl
> as.Date(35981, origin="1899-12-30")
[1] "1998-07-05"
yhsn 039l (ol b 4 Sl Llajs, sl 35981 sae
ges dalym sdalin | 011 (end G 5 3580 0l (6395 i 1] AS am 5 5 S & (551
> # STEP 1: SETUP - Source File
> link= "D:\\R_files
Date.txt"
> # STEP 2: READ DATA
> my_data <- read.table(link,
+ sep = ",", dec=".", skip = 1,
+ row.names = NULL, header = FALSE,

+ col.names = c("char_date", "T_anom", "Enso_f"))
> head(my_data)

char_date  T_anom Enso_f
5/15/1951  0.02 2
6/15/1951  -0.03 2
7/15/1951  -0.01 3
8/15/1951  0.12 3
9/15/1951  0.09 3
10/15/1951  0.14 3

S Ot W Ny =

5 e s S a2 S dlos 4 Y ol Excel cup o laesl @,Jt S 358 5 b
e

# STEP 3:Convert character date to Date, then get month value
r_date <- as.Date(my_data$char_date, "%m/%d/%Y")

r_mo <- months(r_date)

# new data.frame - add r_mo vector

my_data_1 <- data.frame(my_data, r_date)

head(my_data_1)



Telegram: @Farabar_BI

VAN (g sgmse eF

char_date T_anom Enso_f r_date

1 5/15/1951  0.02 2 1951-05-15
2 6/15/1951  -0.03 2 1951-06-15
3 7/15/1951  -0.01 3 1951-07-15
4 8/15/1951  0.12 3 1951-08-15
5 9/15/1951  0.09 3 1951-09-15
6 10/15/1951 0.14 3 1951-10-15

R s & 3b o5 05w 1date im 2T o5 5 onl Excel )b & by e chart_date ;s

s

R oLy gupaely 8-

e bl e o ) | lesle Slges plspe o ol pal 25wl lajlisles » Roobj s
o5l S Gl oty Slogai (shls bl il s 01 )3 (o 52ab 5 0L 5 S sla Sy
Sl Solel paasten slsl ¢l )

g O ol pld @ calid (o S el JrStale b R bl sl b

Lo N-A-)

Olges 0935 )13 bl Sl 358 )1 (bt S350 Lol 4l s So (s By sl alel o
St g s e S 4y 0 dalyt Ll 5 5o

if (logical exp.)

{

then do this
} else {

do this
}

J}JLL;A “\-)L'T T g_éfj .Syign C)J ['t'““'“‘ OJ\;LAL;BL{ w\.:)l.f C)J XJ:JC.AJLM.«Jf'J;J Jl:.AJQ

>x <-8
if (x %% 2 == 0) print("T")
[1] ||T||

o s o3l plis ifelse() mb &jpm 4 & 3500 ealinal (LS 5 LS 5 51 ol5 e Ll o
il 5 Oy @ @t ‘515

ifelse(test, yes, no)
gl
ol ikt O)le S test
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da Ll ves oKl gty ke o)le S iyes
,.s.sjfw |1 10 &1 g S ol ihie o)le Slmo
S amg 5 Jle & 58]
> x <—c(2:-2)

> sqrt(ifelse(x >= 0, x, NA))
[1] 1.414 1.000 0.000 NA NA

> ¥-4-)\

for (i in start:finish) {
execute task

}
dil> oS cl r)l.m Jcsj'lfgs Oole a .l panie dils lgsl ss o s S bl <l
Badiea LSS,k v B s,
5l 5k ol 53 eslial 550 slaiin 1 85 g0 Gl bl Jsono S ol il 5 2 g
2551l Gl 3ptn e as b asky 68 502 e shls by pasta s 4 diks 9,0
38 4 5 sbdle js ssd e eslinal o) by matrix() ik 5 ST (ssae) vector() wsbs
el cds Lyl

S amg ;5 Jle a 58]

> y <- vector(mode = "numeric")
> for (iin 1:10) {

+ yli] <=1}

>y

(1112345678910

g 58 ) SO, pen Bl ) Gs8 Jla

>y <-¢()

> for(iin 1:10) {
+yli] <-i}

>y
1123456780910

>y <-¢()

> for(iin 1:10) {
+ yli] <1

+ print(y[i])

+}

1] 1
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= s e

=
= © 00 J O O b W N

o

—_ = —_ =

<
A

= <()
iin 1:10) print(y[i] <-1)

=
@]
=

~~

O g O O v W N K

38 hes & ol (Sl s ol oSl dal Lo sy by print (y[i]=i) ,sws ST @) pm 5
s Sy b aen 3 <= 5 (= bzl Slas 5

-1 gl s sam sl &po ol s il 555 of sl e 1 K15 e aihe 0l £y, ke
S a5 Jle 4ol

>y <-¢()
> for(i in 10:5) print(y[i] <- 1)

Slgse Al cpl s 3ges eslizal min Lal S5l ols i 803 355 1 ls b3l LsLArlfJfl S Cl 2l
S g 5 Jla a0 S SWSseq() wb

>y <-¢()
> for(i in seq(1,5,0.5)) print(y[i] <- i)
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1
1
1
1
1

o (B b o 55 ol sl lae 5l il )l g0l STseq() b 51 eslind S92 53
AS g 5 Jle 4 )8 sy o2k Sl el 5o L ase 0l b o |

ot

Ok W W
ot

]
]
]
]
]

>y <-¢()
> for(i in seq(5,1,-0.5)) print(y[i] <-1i)

1

|5
1] 4.5
[1] 4
1] 3.5
[1]3
1] 2.5
[1] 2
[1] 1.5
[1] 1

AS g ;5 e acils g s 5 sl olg s

> z <— matrix(2, 4)
for(iin 1:2) {
+ for(j in 1:4) z[i,j] <-i+j}
> Z
LU 2] 3] 4]

[1,] 2 3 4 5

(2,] 3 4 5 6
S5 shis &8 s iy S35l s it Wl sl U551 S el pladils s Ll

35 5o okl Tepeat 5 while gy 55 51,6 ol Gly ol U s dals
Sl f(2) =0 (g dslan ay; 53 sy oppeten Gy o 280 B o b s ey 055
To oS 1S [os o dalss [Sen dsles als; Can 4 ;LSS KT 2l f(2) C,Lu:,.:.« f'(x)
celaly il adyl e
|- f(xnfl)
" fl(a?nfl)

—
el kS B (S o]

f(@n) & flan-1) + (@0 — 2n1) [ (@n-1)
PeSe 53 b b Jle plyea o8]

f(x) = 52% — T2* — 402 + 100
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ol 5 Oy sots uw.fjt dsles KT

53 — Ta? — 402 + 100
1522 — 142 — 40

Tp = Tp-1 —

el ) B &yt While s b ois i dsles Jo 5]

>x<-05
>f<-5*x"3-7x*x"2-40 x4 100
> tolerance <— le-6

>n<-0

> while (abs(f) > tolerance) {

+ f.prime <— 15 * x"2 - 14 % x - 40

+ x <-x-f/ fprime

4+ f<-5%x"3-7T%x"2-40%xx + 100
+n<-n+1

+1

> cat("number of iterations:",n,"\n")

el 5 Sy Jolo G5 S sl

number of iterations: 10
> X
[1] -3.151719

G Jlwe o das e ashsl s LSS 4 dils ol cys Ly U5 ik o)le G while [ sis s
..s.sjfw >l repeat jguws b Jls e (551

>x <-0.5

> tolerance <— le-6

>n<-0

> repeat {
+f<-5%xx"3-7%x"2-40*x + 100
+ if (abs(f) < tolerance ) break

+ f.prime <— 15 * x"2 - 14 * x - 40

+ x <-x-f/ fprime

+n<-n+1

+}

> cat("number of iterations:",n,"\n")

Sl 5 Lyyony ol G S Gl L

number of iterations: 10
> X
[1] -3.151719
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oK 0555 can sl if dals ik o)le B ssl o SIS, awl repeat ol i s ST Jals O, siws

ol 10 Ly 5186 3lass 390 pa abasde &S gbolen 338 )l il I S break ol |
el TEPEAL 5 5l 6,80 Sl S S amg 5 Jbe 4 55T Jle

>1<=0

> repeat {

+if (i > 10)

+ break

+if(i>2&&i<5b){

+i<-i+1

+ next

+}

+ print(i)

+i<-i+1

+}

by xS Ll | ol el ady dp o] & dils 81 aS 5,05 3455 next b & Gogs o2l dids o

S Jolo 153 8 a5l Ime aile 238 5 55 8 a5 e TepEaL s Lyl 5 oS il sl

[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]
[1]

© 0 N o o N = O

e
(@]

all Ll Caols Sl 5 550 (g laagm a5 Lo g, 54 51 b o)ls oSl S LT 6 L
Cawds [ 106 1 o gy dlael iy Jle b o dils 05 pontile 35> Cols (pl L3505 enlit]
.J\AJL;A

> x <-¢(1:10)

>y <-x[x%h2==0]
>y

[1] 246810
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RS (&)J\;d"nﬂy Oe

apply(X, Margin, &) spe & 5w og XS 50 PSJlt.w |, il 5l eslinal fJ}j «@pply» b =ls
2 ¢(1,2) 55 2 Ly (2) bysiw (1) b ke Margin 5 el e 5l X o] 5 ¢l Function)
J""I)‘(_;“ LGJT ASwauL C‘Iy D)0 > J}JLL;A Jl.e.‘;l osls Sy &S ol LF”L L‘j J&L Function)
2l S ks G by e lagin
> x <-rnorm(10,-5,0.1)
>y <-rnorm(10,5,2)
> X <- cbind(x,y)
> apply(X, 2, mean)
X y
-5.022379  4.021949
> apply(X, 2, sd)
X y
0.07029347 1.73544377

apply gy o35l \-Y-4-)\

6 31 S5 Sbas 31 e Sy ool sl i U 51 e sl 2 oS WL o5 ybpln
bl &S sls 35m trees o 4 slesls R ol slaesls c g 55 Jbs sl as eslicl apply() o6

el (abgn o 31 0T JS) 5 @y 4 0T sl
> head(trees,7)

Ll iy Jools S

Girth Height Volume

1 8.3 70 10.3
2 8.6 656 10.3
3 8.8 63 10.2
4 10.5 72 16.4
5 10.7 81 18.8
6 10.8 83 19.7
7 11.0 66 15.6

338 4ls Volume 5 Height (Girth sy s 51 S a0 podile oS el 5 55|
> apply(trees,2,mean)

Sl Ojpe Jols cplnly 550 ‘wa ujvlw g S| “S-wgﬂ Ba ol ly 2 55



Telegram: @Farabar_BI

Girth  Height  Volume
13.24839 76.00000 30.17097

S g g ygeed 4 3l bl 55 sapply () wb b olgee b LB et 0551
> sapply(trees,mean)
5lp) <38 8a a5 olsi b sapply() mb bl 38 Jols U3 ans oles o sl b
a .28 o (u se simple adS Syl 518) jesle |, dlas cplpls 5,105 5,8 apply() et S ok
KS aes s Jl
st b S b R gl el s n il oS b o o 3520 el 6 s L
Syl sl i
fact <- function(x) {
f<-1
if (x < 2) return (1)
for (iin 2:x) {
f<—1fxi}
£}
S g g 4 338 el 560 slagl bosSh S el 3 o 5S]
> sapply(0:5,fact)

b el ply Jools

[1] 1 1 2 6 24 120

Cnd b G s &y gmts S 595 0 )80 oLl sl 9 3,15 5959 &80 Cft apply() 6[‘; eslpls 5l

Sl acS ang 5 Jbe a4 o551 558 o0 el lapply () 6[3 ol Ao (.\;T‘_;A list adS Jsl 511
Dydiee by GLA,&LM}‘; asle cud

>a<-— C(Ilall,Ilbll,llcll’lldll)

> b <-¢(1,2,3,4,4,3,2,1)

> ¢ <-¢(T,T,F)

> list.object <- list(a,b,c)
> list.object

L el ply Jols

[[1]]
[1] llall llbll llCll lldll
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[[2]1]
[11 12344321

[[3]]
[1] TRUE TRUE FALSE

33,8 Jusl od ki g5y b s & 13 5]
> lapply(list.object,length)
b el ply Jools

[[1]1]
[1] 4

[[2]1]
[1] 8

[[3]]
[1] 3

DS ang g oyee 4 ole 51K a LIS 38l Cawsas sl b

> lapply(list.object,class)
bocwd ply Jol>

[[1]]

[1] "character"

[[2]1]

[1] "numeric"

[[3]1]
[1] "logical"
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al R gpaaly ol b pbal ) Jad

b sapply() mb ol oles S Jlosl trees ¢slassls il sy, b lapply() gt 31 5551
S g g 35 433850 b ol s cnd O e aas
> lapply(trees,mean)
b cwd Ll Jols

$Girth
[1] 13.24839

$Height
[1]1 76

$Volume
[1] 30.17097

Sy 55 skee S ol ) S35y )84 Dol sl 5 3,05 3525 @ Se @t apply() @U IPES]
AS g ps Jle b 558105 e 0l tapply () g6 cal 500
o315 toles 55 (Cuny 8) enls cpl 5l (Snd oS 550 50 0ol mtcars aS 5,5 4oy slosls R gL o
el 3, 32 Laesls JS 550 s
> data(mtcars)

> attach(mtcars)
> head(mtcars,8)

mpg cyl disp hp drat wt gsec vs am gear carb

Mazda RX4 21.0 6 160.0 110 3.90 2.620 16.46 0 1 4 4
Mazda RX4 Wag 21.0 6 160.0 110 3.90 2.875 17.02 0 1 4 4
Datsun 710 228 4 108.0 93 3.85 2.320 1861 1 1 4 1
Hornet 4 Drive 214 6 258.0 110 3.08 3.215 1944 1 O 3 1
Hornet Sportabout 18.7 8 360.0 175 3.15 3.440 17.02 0 O 3 2
Valiant 18.1 6 225.0 105 2.76 3.460 20.22 1 O 3 1
Duster 360 14.3 8 360.0 245 3.21 3.570 1584 0 O 3 4
Merc 240D 244 4 146.7 62 3.69 3.190 20.00 1 O 4 2

Ui €Yl g 5 Canl QJlfJAJ.s bl s gy G yme syl mpPg (g Wb Jod o
338 s (i, el
> tapply(mpg,cyl,mean)

4 6 8
26.66364 19.74286 15.10000
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with @L}' Y-¥Y-4-\

tapply ol ul5 sy s hs €S gb b aslgon bt S Joe laosls Lo ;5 ROhLe (59 b ol
el @ S e gl sbaesls S1.0sS Jas 5,15 03> 555 olsST &S plot L
5 il 16 S Sypo Syl with g ol Lot | oa 8 o315 gl

with(data, function(...))
ASamg py Jbe 4 s8]

> library(MASS)
> data(bacteria)
> with(bacteria, tapply((y=="n"), trt, sum))

Sy Jole s Wy oS Gl

placebo drug drug+
12 18 13

gy T-4-)

2 @U S P (s gd IR o rl<“4| ool ahy Sl by 5l o S @U

]

functionName <- function(argl, arg2, ---) {
do this}

B ;,Li;bi;J}ét.:.éArﬁbSASw|¢tx) Jts

> hypot <- function(a, b) sqrt(a"2 + b~2)
> hypot(3,4)
[1] 5

Sl a0 55 )lee Gob wslin o
Syl &l 3,45l ba, b (S5 sla,xn @
Al Cawds 5ooe Sqrt(a”2 + b72) aculma b @
Bydisn Sl A, b Cdge sl pl Al (55
Sl | bnesls L Glil 5 ool 2,80 53 | 5 b sbee

> mystats <— function(x)

+1

+ mymean <- mean(x)

+ mysd <- sd(x)

+ c(mean=mymean,sd=mysd)
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+ }
,.s.sjfw anil pj polas 34l el (548 6[3 & p; L;l.me.sb)ﬁ

> my_data <- ¢(1,2,3,4,5)
> mystats(my_data)

mean sd

3.000000 1.581139

g 50 58,86 R ol s list() 6[3)| sl b 6[3 R

> mystats <— function (x)
+1{
4+ myinput <-x
+ mymean <- mean(x)
+ mysd <- sd(x)
+ list(data = myinput, mean = mymean, sd = mysd)
+1
..»qu.a anis pj polae 34l 03l (548 @L‘; o 5 sbesls S
> my_data <- ¢(1,2,3,4,5)
> mystats(my_data)

$data
[1] 12345

$mean

[1] 3

$sd
[1] 1.581139

s g iS5l Oppon S 4S am s i 5SE b e ol 55 Sk slaail, ol R §Lj
s
> Fact <- function(n) if (n == 1) 1 else n * Fact(n - 1)

> Fact(5)
1] 120
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VAN (b S mse e

sl s olal glsS, T V=42

&S\i r'JSj LSJLb"'I ULA‘;)T r'.f\SASJ»S‘;A o 6L gy 03 gav o c.}\:'}:-')s R QLJ B 6L AS\: (5:';5
ol il K LS 5 a3 n s b 226 51y ool bl % sl 05 Jie o el eyl

s ]2 o e e

> power <— function(x, k=2) {

+ x"k

+}

> power(5)

[1] 25

> power|( )

Error in power() : element 1 is empty;
the part of the args list of ’~’ being evaluated was:
(x, k)

Sgei e |y olie laia k GLS)T sl ol oo Ll

> power(5,3)
[1] 125

PR VIS N B (LB

Z o~

Sl on S o5 g0 ealitl S mb 4 1l Sy sbpbesS)T sl sl S5 b e plS)]
S ey XUP G051 ]y g @6 oS o 5o (Sr S b

> plotsin <- function(xup=2:xpi,...)

+4

+ x <- seq(0, xup, 1=100)

+ plot(x, sin(x), type="1",...)

+}

> plotsin(col="red")

S ol o9 5k |y (ple s xlab dwd ol ,Lx) plot &b s S SlsST s plotsin &b

S jamia plotsin ctj.s I ol &S il g

boboSyl ol F=1-4-)

o o s il ko 55 sl -2k Mogly 2S5 o6 shls 515 e b Sy slaplasST Yyl
XS e

> sumsq <— function(a, xv=x, yv=y)

+ { yf <- exp(-a*xv)

+ sum((yv-yf)~2) }
18. keyword




Telegram: @Farabar_BI

Lol S VX le.hrla stl.\ o p c;l; S r;dll&ul.o)g]‘ .a\:.SL;A VYR O}B GUJJ ASJ)LUL@

o ol 55 cul SIS el (s, 6 pl S5 adl e yv o xv il cm o)l ¢t a olesS)T

shls Sl Hl ul bl cntlss s5my S el 51 (At 5 3,80 WL b Bisy 2 plesS)T 2le
S5 5o el SUIMS(1,2,3) CUJUCA.A 0S| gl o s, ol & s 0 &S ol 53,8

> sumsq <- function(a,xv=x,yv=y)

+ { yf <- exp(-a*xv)

+ sum((yv-yf)~2) }

> sumsq(1,2,3)

[1] 8.206304

ASD_})L;A JLE:.;IJ J}.:a‘;n u.a}C Vo Xﬁ)u.o le::- (5"” Jy:(;ﬁ Ml?.n Sumsq(1,3,2) CLJIJ&A U}SI

Ll 0l jose ¥ 5 X polas sl ;,ﬁ‘A:SL}Jéijw:A{M@UA;_-?:}

> sumsq <- function(a,xv=x,yv=y)

+ { yf <- exp(-a*xv)

+ sum((yv-yf)~2) }

> sumsq(1,3,2)

[1] 3.80333

DS Sy 35V 5 X GRS e G 5 358 03l pse s 093 gl oSl ST L

> sumsq <- function(a,xv=x,yv=y)
+ { yf <- exp(-a*xv)

+ sum((yv-yf)~2) }
> sumsq(1, y=3, x=2)
[1] 8.206304

el sumsq(1,2,3) w5l Gl v 5 x sbobST (5505 Jow sluls (a5 355 o dasdle
D99 Lol S50 00 4 > T > 5 05 bolesST o6 53 4 b oS €3 8w ol culele
el Sylite ans o eyl e Oy 4oy Gl el 3> Wl 38,08 5 Lol ¢l S5

S o sl gren LR 0l anlogin by GlalbelS mls ol oy

S slae Y4

LOTQQL.JQASO.{')&(@./'(}A?.AJ:};A ol dels wgeia | (g)laaa gjﬁgﬁlct&bﬁ
orSele GRabied ekt 9y B3 b1 e o it K3 )b 0S8 (<< Gl
a2l olasil Sy b5 g S ol Sy oo Sl ol Jhis 2k asls w6 ST les 552 s

b @b bl 33500 3 ply X lie mb s 55 3,8 on o lie X e Il 5 JBa s
I8 () Sl ks 3

>x <=0
> functionx <~ function() {
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+x<-3

+}

> functionx()

> X

1] 0

Do S Sl Oype 4 L Sl (5S]

>x<-0
> functionx <~ function() {
+x<<=3
+}
> functionx()
> X
1] 3
S e 5 e 4wl S G il 8 S5 g6 olsS)]
> test <— function(n, fun)
+1
+ u <- runif(n)
+ fun(u)
+}
> test(3,sin)
[1] 0.7537332 0.8033265 0.3290288

2 0ud Gy ,_,gU‘ngiu SO calw O-T-4-)

esliza ] hanything% w5l (y cadle 51,6 el sl cala |5 5,00 b5 Shes ol5 0 R b s
e sl 0S5 s Sl s o e b Shoe 5 s b Dy s

"%anything’" <— function(x,y) {--- }
S a5 setdiff() 5 union() wls >, Shee & 5 Jba o 51 JS

> x <= ¢(1,2,5)
>y <—c(5,1,8,9)
> union(x,y)
[1]125809

> setdiff(x,y)

[1] 2

> setdiff(y,x)
189

> "Ysdf)" <- function(a,b) {
+ sdfxy <- setdiff(x,y)
+ sdfyx <- setdiff(y,x)
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+ union(sdfxy,sdfyx)
+}
> x hsdff y
[1]289
A e s i TSl ey 5 VLSS Ghay e e 3,500y 53 Ve Sl sl 1Sl
s e ol 230 Gl ) Jly Jlasl sae a5 Jge s cda oo oL ) 5o
n22n+1

1 I < (—1)
o) =5+ &= Z% w2720+ 1)

ol gt ol GBS oS 50 e JLs 1SS L2y Ul

> Phil <- function(z) {

+ sum = z

+ nfac =1

+ for (n in 1:30) {

+ nfac = n * nfac

+sum=sum + (-1)"n*z "~ (2*n+ 1)/ + (nfac * 2°n % (2 xn + 1))}
+ 0.5 4 sum / sqrt(2 x pi)

+ 1}

> Phil(1.96)

[1] 0.9750021

S5 50 b 5,0 ‘5:.15)[; ooy %3l Al

> Phi2 <- function(z)

+{

+ n2pl = 1; mult = -z72/2
+ term = z; sum = term
+ for (n in 1:30) {

4+ n2pl = n2pl + 2

+ term = term * mult / n
+ sum = sum + term / n2pl
+}

+ 0.5 + sum / sqrt(2 * pi)
+}

> Phi2(1.96)

[1] 0.9750021

o Gl oas wip gbopsd $-¥=4-)

Olgs sl ad Jolm plabl o (s lp 238 JolSy 0 s )00 o5 b o a1 g
Glr 0551 35w 03 o sleslial sl 5 35 e 3 alis b b LB R S plyes
Slbs 350 @6 e 5 3,5 bl | sOuTCe(” b R s 5 p07) g b Il Ll 51 o3l

Gl a5 JB 2SS 9 Lrl s

19. iteration 20. recursion
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\Y‘&\ Lw:/).)u(_srqr ?o

bbb gl pan BB R S o S cwnl (S (52 2al §lSo mb by LB R o6 &S cpl Jsl 0
358 03 8658
stz source [ giws jl b b b RIS o 2l 4 a8 sbxl e LB R S @L‘;JA sly Sle
i b Sl pol§ o 5 355
b b5 M oSl esd 5 ) lrs Glmily (Sl tls (sl 16 S w5 5 S & 5]
el 63 S 6,3 mean_sd ¢t

mean.sd <- function (x, na.rm = TRUE)

{

if (na.rm) x <- x[!is.na(x)]

n <- length(x)

if(n <2){

cat("small number of data", "\n")
return(c(Mean = NA, SD = NA))

}

xbar <- sum(x)/n

sd <— sqrt(sum((x - xbar)~2)/(n - 1))
c(Mean = xbar, SD = sd)

1

338 bl 45 gon source() gl b i
> source("D:\\R_files\\mean_sd.R")
Sy 03l gl 4 jlas Sll ool alos sl 5 3,90 (slaesls e

> x <—¢(1,2,3)
> mean.sd(x)

Gl 5 O)pots dnle ol

Mean SD

N iS5l o ganly  F-4-)

s S o b g i Sl by Al gl 5 bl5 S saiby 5 ol

NGV IS WP u.....fjt chas “Su-.’.L“p::‘.Jjg‘JI
5l = ¢ (1 1)) s x2S Ly ol 51 e l5en e S
L;LA.\EQ O5S|sly cwsa ) &b sy, s 5b 5l slo,b olg e cat jgws jloslenl b oS sl «ils

IS dmg

21. Recursive programming
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> nfact <- function(n) {
+ # calculate n factorial
+if(n==1){

+ cat("called nfact(1)\n")
+ return(1)

+ } else {

+ cat("called nfact(", n, ")\n", sep = "")
+ return(nsnfact(n-1))
+1

+}

> nfact(6)

3380 Jols g ams W asby sl

called nfact(6)
called nfact(5)
called nfact(4)
called nfact(3)
called nfact(2)
called nfact(1)
1] 720

i 31 el LIS ool 1338 bt painia sl S s ol shiel o el L5 bl s 2
O SR IT™ L1 [':iJ)g‘JI 280 g S8l (s sl

el D=2 5l pglaa 2e s wS 80 2,3, n e b ()

3380 S i w3 4 Ko Pl e S ol ol (X

b Gl el 585 (5l Pl S e s skl Bl sae p S S a | p e (Y

3385 3k 9> (@‘\e aaby 655 Wbign il aby g v/l S5 p S (F
S ag by oS 5]

> primesieve <— function(sieved, unsieved) {

+ # finds primes using the Sieve of Eratosthenes
+ # sieved: sorted vector of sieved numbers

+ # unsieved: sorted vector of unsieved numbers
+ # cat("sieved", sieved, "\n")

+ # cat("unsieved", unsieved, "\n")

+ p <- unsieved][1]

+ n <- unsieved[length(unsieved)]

+if (p72 >n) {

+ return(c(sieved, unsieved))

+ } else {

+ unsieved <— unsieved|unsieved + sieved <- c(sieved, p)
+ return(primesieve(sieved, unsieved))
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+}
+}
> primesieve(c(), 2:200)

3380 Jols g ams W asby sl

[1] 2 3 5 7 11 13 17 19 23 29 31 37 41 43 47 53 59 61 67
[20] 71 73 79 83 89 97 101 103 107 109 113 127 131 137 139 149 151 157 163
[39] 167 173 179 181 191 193 197 199

Jesl s &¥slae 5 JLSO! (hdos dnlna Vo=

55 4 bl sl Hlsl | Joshins S¥sles 5 JISE] ite w3l o5k, Slhes olgs R ol o
Jomibiss S¥sles (shy 5 3550 oLl R 3 (515 i) T 51 sloy el T sl s

ol @l ey S IS & 5

uio  V=\o=)
esliee| D() rl; o =58 ol sl Sys] Gy S O son | el CI}J Gt Olg s R o
S a4y sladls 4 osS| ""‘Jfg;“ el o & o (585t

> D(expression(2+x~3), "x")
2% (3%xx°2)

> D(expression(log(x)), "x")
1/x

> D(expression(axexp(-b * x)), "x")
-(a * (exp(-b * x) * b))

> D(expression(a/(1+bxexp(-c * x))), "x")
a x (b * (exp(-c x x) * ¢))/(1 + b * exp(-c * x))"2

> trig.exp <— expression(sin(cos(x + y~2)))
> D(trig.exp, "x")
-(cos(cos(x + y~2)) * sin(x + y~2))
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JSG! ¥=Yony

R 4L aw 3529 6[3 ol 03 358 e eslinul integrate() Ctjl ©3Ae Oy sy K CHPW ET
G s g 5 SIS b 2 £93 -39 w38 I8l T 5 el L3 oS el (mb Jol ccanl (50,0

S s 5 st s 5551l SIS
> f <— function(x) {x"2+1}

> integrate(f, lower=0, upper=1)
1.333333 with absolute error < 1.5e-14

> g <- function(x) {1/(1+x"2)}
> integrate(g, -Inf, Inf)
3.141593 with absolute error < 5.2e-10

slapl il &Sl s cnmal )Ll s mb ol oSl Jl ol (g)9,0 €56 Xm S5 Ll )
2b T i ol Jol G Lo s el Culg g & Inf & (yl pgus sl 5Ll upper 5 lower

Sytgn sl b 65 550 w2y Sy
> h <- function(x) {1/(pix(1+x"2))}

> integrate(h, -Inf, Inf)
1 with absolute error < 1.6e-10

S8 SISl \=Y=Yony

JIS! & Jl (sly o35 eslil , S &) gy integrate( ) elslab s 5Ba JISG) ala sl

S a6
3 2
//x2ydydx
0o J1

S a5 S 4 YL SIS s alre sl

> # Iterated Integral

> integrate(function(x) {
+ sapply(x, function(x) {
+ integrate(function(y) x
+1)

+ },0,3)

13.5 with absolute error < 1.5e-13

~2xy, 1, 2)$value

Jeilyios dlsles ¥-Vo-)

535 by Jeanilis SWsles Jor 4 LT, ol 05 o 0 g n amlpe ilaa b (pmdige 5 poke o
15 g 4 Gl kG ol sl 4 13 s 3y 50 eSOV b b ()il iy Sy R (s el 5
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b b Ko 5 350 o | Al So b 0l 0] St 5 351 Jemsbis S¥slas sl o o
el 53 g alsm 053 a SYsb 5 ol LT LI 2B S SUslae o slag, SIS oslicd
Frere Jesibios sl So o 456 0l 5o S OT esiga b bdie dles S e o I e
33850 5 R o sl eslinad b o1 Jor (S68a (Jla bl b G 5 3550 il bl s
ojlal 5 eal ank T Olilye & 5 JUE o)L 5 ST oboa b ppm So Sl cndile LS 5 m S
g5 ol 252 b 0T o sl ST ST @l el 5y 2651 0L O i) o (aige 55 b s o
35 ey b Sl S8 55 w4 ] LSJ)T@—": LSLA[':-“*:*” 2 Bl ] Shl s by )
Kyl Sl esle]
Olbo s LS by m s o ol o doles 053] sy (sl 1934 JLo > De Marchi
S FE

Sl )i 5 s JUK ()

ol b a9 G ogaie 3l 5 035 oBsS sb shls ()L e (X

@B -")T DY e sjj “Jf Sy JolS 23l S o3y 55 ad 5 S dalee LS 5, (V¥

Dy

ol So b ol 535 s o (F
De Marchi & ¢slabsles 5 538 s 25 5 oMo (oS b e b JUS Sy 510 S5 50 )US 52
b Jomshins dsles Sy Ojgoa 5 3,15 Jlael oal S5 JUS a5l Sya sl al cwws ol ol o

gl e obo pj aaly

dy 4Cy [(E—y)y—-W)
dv 3 B 3y — 2F

e > S

il i Hlas hls 5 eng s g1 JUS Lo W5 B

5o ol Jhae b pamia ) il s ol gyl Sl 4 a5 by og pogaie il E
Gl gl

ot 55 Ol Iae 5355 0 0l 398 338 Gy slebaly S50 5 31 b oL Sad 2O
WA g

Gob 4 5 00 0l (35 Jomibis slas Jo by 03 e S 23b a2 o <l tu-b' Y
s Gz OIS o f Jeian

JBE Sy app 0ad 4 2534 Jsb b LS ) Sua bg e S 5 slagall (JBe Glies

Cm=0502 B=2 FE=04933 W =0.33
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e Jos lelﬁ‘:@;{)}..adg R s Jeshas dsles J> ly

parms <- ¢(Cm, B, E, W)
NIPPVEPY 538 S Jeiliss alsles ol y3> & 358 s (function) 6[3 Sy G jY S ahs e 0
2J

func <- function(x, y, parms) {

dy <- (4/3)(Cm/B)*(((E-y)*(y-W)"~3)/(3+y-2+E))"(1/2)

list(c(dy))

}

ey s.»qu.A ot e 89y O &L&SJI obea Syl ol Ghila oS el ol Jsb «x

WJeeshins Sslee o 3ae Gla s, 5 08 0y ¥ e G e sl X Aol Slila
3 gm 03lital 5 s Sl Gl5on X s sly 08 ol Sl pbasiuie ples Xl

x <-seq(0,2.534, 0.1)

.b}.:(j.o ua.?..:.w UTJIJ.LG ‘J:““‘Ijii-’ AI.)L:A & ij w' AIL«M J)‘é":“) I Bu\:.dt p\ll.‘hd.:&:.o y
il o Jeilhas dsles lajalb olea (parms

JLL':-A.» L)’I &S ol cJJ'JJfJ{ list O ) g dy YL 03 el S 6L A 1D gau o sl ASA;;\‘L@
doles S S b 5,00 dsles Jo ly Jb 2l s Package s Jowshis S¥sles J> (5500
olg s 0de() bl esliml b deSolve o6 b )13l 5 di Sl L3 Sl dil o Sgere Joilits
a5 03 out ob b st ) data frame CJB 5 5 o350 Jo | dsles

> library(deSolve)

> Cm <- 0.502

> B <-2

> B <-0.4933

> W <-0.33

>y <- c(y=0.44)

> x <-seq(0, 2.534, 0.1)

> parms <- ¢(Cm, B, E, W)

> func <- function(x, y, parms) {

+ dy <- (4/3)(Cm/B)«(((E-y)*(y-W)~3)/(3xy-2xE))~(1/2)
+ list(c(dy))

}

> out <- as.data.frame(ode(y, times=x, func, parms))
> head(out)

5 Syt W S Sl Jol

time y



Telegram: @Farabar_BI

AR (R (S g g0 s¢

1 0.00.4400000
2 0.10.4404881
3 0.20.4409762
4 0.30.4414641
50.40.4419519
6 0.50.4424395

”LSJI}AI") cbaws  V)-)

Rl by Mo iy & ool bl eyl oy cdls R 5l e s o Sas 1 oS0
@i Syl 342 L5J|J'.§||:Jl duws 2000 51 s S il wb s alye cpl & amg sly Kl oo Ghone
OV VPRI TG PRV I VM 0 R RV D YR P P VG R S
St 3 sk bed i 5l e sbls

ey 55 S o bl cwlond o)Ll Sl 4 5L 4 2l o0 San g Joab (] IO s S|
Dgdsn 13, oo cpl 4 05ST S il edll 1) ] ol ule s Ll i (5,5] camdas
gl (o8 D Sy D g L5J|)5||’)4-"--e s 8'}&‘ ‘-‘-‘Jfgﬁ‘ s ot S gealS (53 RJ')-”.’) )
|, Packages (syw camio b bl jlg cund 55 R s oS s,1s el ,0a] bl sbdn, Sy
o a5 &) goy laety S 51 e gh 08 SIS g ol g9y ST S n el

Local package - - -

Set CRAN mirror
Select repositories - - -
Install package(s) - - -
Update package(s)

Install package(s) from local zip files - - -

o e Lk 4 b R 00l )l slodiy s i |, Local package -+ 4y 58 S

] v s ol g5 s sdle S 5505 enliin] 55 5 el ol b das o plis =Ll Gy~
B3 (oo Cawdey 5 )

> library()

The R =25 &S 5,15 5554 base rlj Sy oS dg e abad S oK s 4 4 s & S

A ey ad Ll s)ls 3oy cw s ol sbesls GI,'; rl.;; 4 O, 92 ol ys .22l o Base Package

22. Packages
il e esls GI): dol &S szn wLM;L}.gL“SUJI}AIrj' clad 5l sk VY

24. core  25. open source
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oiioed S 1yt oS ol a3 b iy b T 0yl 5 sl o paiiin y ba b shls oS
9 eslizal b library (4w ob) @b el 050 & (s Gl s en gl slaosls 5 pil5 &
DS amg 5 Jle 4 g0 eslial plg e 5 library() eb sl require() b sl <l
> library(MASS)
3380 3 byl a5 5l R1ST ol s MASS iy slaosls 5 gl & (o is d &0l
338 )3 a4 Lls, | library() gb Sl eslizal b ab o)bss
Sty 515 e 5 Sy g0 L 0T 3 2800 oo R bk s &S el 2l
ol el Lol ojle o 13 55 ] Y L) e, 8 &g 3 5 &S0 )L 5 03505 Ll ] 5
380 Dypo 68 ol
S by Dackage sy i 30 s o o 4t L go0gle 55U i y5pn So s 5l (3
PCRAN - Package e1071 &)l sxi 1 o S ki 3 1071 package Jtw olsca
03928 iy pl e (slamio 228 SUS T sy A e bl | (R ST SKL oS2)
o3, G Windows binary: s S blas 5 wamio ol Downloads: cawd 5 2358 o
S amis cpl s wdls)ls 15 Ll 5anslS (55, 03,08 LG (481 028 download |, e1071.zip
sy download 55 1 oF l5 e 42,05 352y L5 550 s sl (plealy g pAE LG
BB 035w 5k sy S5k b ead S en,08 LU oS WSS ae dmyd 4 oS Al w3l g (Y
iy S Packages (sgw 5 & oxa cph d oS SWS R 355l e 4l
Install package(s) from local zip files - - -
L 5 4 dalys 83,28 Select files eb 4 sl LB el b IS SIS G (s, 5 0390 sl
b Open 28 5 o350 QUS| 0T 5 a3 fmalS 55 5 550 sy 055 Jomn & W50
3380 Al plas R s T 05y
package ‘e1071’ successfully unpacked and MD5 sums checked
3 Roslbdny s o | aiy ol ol Ll S 298 5L 1071 ey o35 al &
UL PEVIRA
sbe,zy 5 bya sl eslinal (sl &30 35my 55 65 o ob bl iy Sy IS sl
S ang pj JUe 4 se eslinu install. packages(Tau o 5 ) w651 0l5 0 0568

> install.packages("D:\\R_files\\packages\\ €1071_1.6.zip")
inferring ’repos = NULL’ from the file name
package ‘€1071’ successfully unpacked and MD5 sums checked

QJL;43..3};.\:5&1.6&@&@ajujzipﬁwxﬂtbﬁwlfub@;

gt axlpe b L6 8y 550wy JalS ) sbay sl B g0 iy 06 S0
26. Comprehensive R Archive Network (CRAN)
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S oslitl j jsed 51k 5 2LI8 s s ol slrosls 5 pl5 4 s Ll (Y
> library(el071)
e sl 5 5 5 0l5 o B 250 e il e lin sl
> library(help=e1071)
ey 3l eslizal 51 3 1 wn) o (st 2 b Sy Ik 45 bty o Sl eslind sl (F

A g 5 Jle o

> library(e1071)
Loading required package: class

Ll 5L class rl; & laws 4 €1071 g jl ool sl .s.sjfw b Y rlﬁjs oS b olen
..»qu.a wlol 5 88

> library(class)
> library(e1071)
>

..»qu.& JrYICp e S oS 590 0 0 daline
0330 el b b ol &S el SIS esnlin 5 500 ey 51y b <SG slaS sealyi ST 5]
sy |, Enter 4 JS
e 3|l SIS S G 0 S e 1 ol by o g I L (sl & GLsl ST (0
rj}}JEJ Sy90 dns (Sl Kguw by ased o)led S5 Lnl o aSasl alls axg oS eslaal L5
s 0y s ol & §l5 0 gy S
> remove.packages("el071")
g el 5 5w 5l ol e solatl O)pon das S slresls saalin ol (F
> data(package="package name")
S s 5 Jle 4 05S]
> data(package="MASS")
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15960 e

s S Sl a1 e il o ol sl 3 s b (e ooy Bl B ol o
35750 )l 505 ey sl 6 58 Rglj s aS b R s |, demo(persp) L » demo(graphics)
REw

Al sbul ) s e l5 g0 S L haw pl5

bl dgmse loge 4 L spolie W5l S Tl mhe pls @

22 dalg sl gl 5l sl Rl s lsse () Slygaes b GL..:T ulp

LSJI"{}‘":’ t"l‘y \-\'

oyl (s 03 shls 5,848 2 ..qu‘_;a oM (g)l5 505 UL Ch.w 6|‘,'JJ'| 3lA Cwnnd pl
3505 (v Sy Jlsses S Olg e olop sesls 53 sl eslidl Loy Jbe s .cwd plot() @L‘;

> x <— rnorm(50)

1. high-level plotting functions 2. low-level plotting functions

4
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> y <— rnorm(50)
> plot(x,y)

Ol S Lol | 5 ol phw j5es S1aS 358 0 Jools 15 JS G Slgis Gll 5l oy

o
o
~
o
o
o
A o o o o o
o
o o °
°© o
o
oo o
o
(o] o o @ &
> o - o ° o o ©
o ° o
o
%o
o o
-
1 o o
° o
o
%o
o~
I
o
T T T I
-2 -1 0 1

STy g0 Sy il =Y S

sl S gl plye S
> title("Figure 1")
S Elsl olsion bl ol sl (5500 Syt 0dd o S8 S e abasdle o bl
oo 5 1S & 3l sl sl 0551 ctls Plot() b s type ool l eslizal by b St

S ang

> x <- seq(-5,5,1)
>y <-x2
> par(mfrow=c(1,2))

> plot(x,y); text(-0.5,20,"without type")
> plot(x,y, type='b’); text(-0.5,20,"type="b’")

o Wb sasS el | am ¥-Y S

> x <- seq(-5,5,1)

>y <—-x72

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

> plot(x,y, type='c’); text(-0.5,20,"type="c’")
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Figure 1
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ple b STy s Su Sl 1Y S

> plot(x,y, type="h’); text(-0.5,20,"type="h"")
o Wb sasS el | ams F-Y S
> x <- seq(-5,5,1)
>y <—-x"2
> par(mfrow=c(1,2))
> plot(x,y, type="1"); text(-0.5,20,"type="1"")
> plot(x,y, type='0"); text(-0.5,20,"type="0"")

e W S lm | ams O-Y S
> x <- seq(-5,5,1)
>y <-x2
> par(mfrow=c(1,2))

> plot(x,y, type='s"); text(-0.5,20,"type="s"")
> plot(x,y, type='S’); text(-0.5,20,"type="S"")

o Wb bS] ams S-S

curve() &6 \-\-Y

curve(expr, from, to, add = FALSE, ...)
Gl 0l £ § X s &S 5)le cexpr
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8 o o & o o
{ without type { \ type="b’ /
w | © o w | © o

y
10
y
10
—
~_

o o o o
© 7 o o © 7 o o
AN /
o 0,0 o 0.4-0
T T T T T T T T T T
-4 -2 0 2 4 -4 -2 0 2 4
X X

type="b" L lsges Lol :¥-Y JS&

[To N [Tl
aY] aY]
& \ type="c’ / & type="h’
n _| n _|
- \ / -
2 2
o4\ / o
\ Y | |
o - o - ! !
T T T T T T T T T T
4 2 0 2 4 -4 -2 0 2 4
X X

type="h" 5 type="c’ L ls50 Sl :F-Y JS&

338 -y ol sy Hb ('ft S Sl laals :from, to
Sy Lol ol JSs a b JSs aal «(TRUE) $1 5 el ik sadd
S oy 2 6051y e 1o 2 b0
> curve(sin(x), from=0, to=2xpi)
das e ol ] ol V=Y S
.,\:;S(.“J 36-350 s lxbl Jl s Glsjl.srs :Jtw
> curve(dnorm(x), from=-3, to=3)

das e ol | ol A-Y S
w338 o alol o] LS5 4 ol 00 ag curve() wb by & Jloy Jlisl mb bl s : Sl
T Eance A & ¥ Sy &
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0
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type="S" 5 type=7s" L jlsgel Lold :P-T JS

> set.seed(1)

> x <— rnorm(10000)

> x[x <-35 | x> 35] <-NA

> hist(x, freq=F, breaks=30)

> curve(dnorm(x), -3.5, 3.5, add=T)

s Slohs 5,8 &S o

KSamg p; cbaS

das e ol ] ol A=Y S

QSJLOI LSJ"{}“"’ @'y *-\-*

sslil (s, Ll s 9 6|)IJ'| olse R ol
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sin(x)
0.0

sin(z) b Jals :¥-1 s

S g 3bngl oS5 wb ol hist(x)

DB jeme sy Jlos slbSuin U8 e bl e 53 ) ) S 10 gl :qqnorm (x)

,ls

S n oy ¥ s ) X Sk 6 ol :qqplot(x,y)

wli g sbml |, box & whisker 13505 &6 ¢pl sboxplot(x)

(Veu¥ Ss) wSamg 5 Jle & o5S|

> x <- rnorm(100)

>y <- rt(100, df=3)

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

> hist(x, col=2)

> qqnorm(x)

> qqplot(x,y)

> boxplot(x, col="green")

pei§ wrioss G S LS Gbcuand Y)Y

w3 aml ol g Cul ool bl lsges 4l Ly AS[..:..UJI axl cuwl 4l an Juls b S
ol e e ol e ) Gl ol VY S el o3 S abl| adil> g dhsa 59 4 g
b s 4l oS il cd Jio ply ol (25t g0l 355 oo (b oma bl b )

D9l oo (.:L.J mar ;b b el 2350 abls|
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dnorm(x)

0.1

sluta] Jb s @t oiwles (A=Y S

olrle oo | (A8 oz 45 550 00 5L e o2y S high level (s jges o LR GL s

2l sy el b o o e el 30 L5 g i o ol by e i 5 ok o
Sy ol szfp ‘)Sa oS ooy di sl (
4,813 ~ CY LT oSS (g amivs 6 59y 2 68010 (sl o (s (¥

9 o 3l (A s &Sl g aly amis )3 (S lage sy) i Jlose e (Y

o o g i bl \-Y-Y

sls sl el bl e windows() o6 4 ab L
windows(width, height)
A Laas e gl | byoe 5 pme o5l height oSy bdsh e o5ll width olaS)T o 5 oS
s o l3 500 S ol 3 S el osbal 5 550 o 03528 Sl 0y Sy windows s sl b

2SS ams 5 S 4 Jta plies 58

> x <— ¢(2,3.3,4,5.5,6.5,8,9.5,10.10,12,13.13)
>y <- seq(2,20,by=2)

>n <-2.75

> windows(n,n)

> plot(x,y)

> windows(n,n)

> plot(x,y,typ="0")
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Histogram of x

[N

TN

Density
0.2

0.1

ol & by plSsen 5 3kl Jlj b Giales A=Y IS

> windows(n,n)
> plot(x,y,typ="h")
> windows(n,n)
> plot(x,y,typ="s")

338 0 Joole Y=Y IS L5 clasS el b

W,l59e0 0 U o ow cpiww V=Y-Y

S ol Gy €5l S5 395 a 05558 M 0y 6 335 e (sl] windows() pb St e
ol s Wl 512 s ly 0551 23,15 3929 G o)l 5 00 Eors 9 ol IR Gl s oz o,le
Sl el ] L8 s

by o windows amiw close cudle (g3, 55,5 S @
Ll O,y S dev.off() Ctjl ol ®

> dev.off(number of window)

"\:‘j‘:’u“ s D9 ga Q;Lbaﬁ.;.; A.:JSASW| U’I U‘éJ'gU’:'S.', - guls o3> 6 7 aJL«.: uLajijJﬂ

b SO ) e loge k> F-Y-Y

20 S sy il sty lasel amio S sy Bme lasel A s sl R 0L o
.ijfua )|
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Histogram of x Normal Q-Q Plot

Fre
5 10 15 20

Sample Quantil
2 -1 0 1 2
L L L

Theoretical Quantiles

GJLATJIQ)AJ J\.J: L):""LQ'; :\O—T JS\u

o3l s 1f 53 L5 |y 1350 Kr dmis Sy 53y Olgiise mcol Ly mATOW (sl bl 5l eslizal L
S8 (,..L.., b lsses sla eyl par() &b JiS e obs |y g cOl g Jlaw TOW 5 el multiframe
Hgdioe 0B 5 ot 4 bl os el sl fad een 55 o Jaie 8 S

par(mfrow=c(r,k))
par(mfcol=c(r,k))

Sebl s e ol ) .qu‘_;A r.....UJbrj ol 53 &S Glamio sy sl k5 b slas 1 ol s o
RGOV R R PRV Sk mfcol 5 s b plode Sk mfrow US\:.sljf

sl B & 15900 Arbs ppuds Y-FY-Y

b & el ol Wl eyl Sl .ol mifcol 5 mifrow sl esly susSils i) layout() mb
O oo 03 S )be 4 S o s Gylaaal 4l 4 ]l ge Sl amis S5 e o
S5 ol SRS LB e sba g sl 5 b gl i 5 e s 4 )ls5e Gl amio
b Jeal ] o by Jha Sl e Sl5 e gt )l se

S ol rms dlael o Lo Glgmas sl Sl g6 dayout() g6 (cwl )bl &) obesS)T sl
sl sbals 51 8 5 50 i sde AS e gare | bylagel g ead Jkdl s 5 b slas
358 w3 lsge LT s oS canl T wlis

Ll 5 y5aes Joles par(mfrow=c(3,2)) ,sws Jts ),



Telegram: @Farabar_BI

S i

www.farabar.net

YA

Outer margin 2

Outer margin 3

Figure margin 2

Figue margin 3

Plot Region

Figure margin 1

Figure margin 4

Outer margin 4

Outer margin 1

15

15

o
15

15

r|y am.xci- L;lul.u A\ Y=Y JS\&



Telegram: @Farabar_BI

V4 YR

layout(matrix(c(1,2,3,4,5,6), byrow=T, ncol=2))
&b ol casl3 Jsle & layout.show() gb b ] aSe slxl layout() gl S ebslsl ols

5 33800 i gy Xupre o3 bl al 43 g0 sbl ] it sladte olg e Layout()
a3 Sl a ] sad sl S s (5550 layout.show() @L}' L b

:\ Jle
> m <- matrix(1:4, ,2, 2)
>m
L1 2] 1 3
1,] 1 2
[2,] 3 4
> layout(m) 2 4
> layout.show(4)
:¥ Jle
> m <- matrix(1:6, 3, 2)
>m
L1 12 T
1) 1 4
2] 2 5 2 5
3] 3 6
> layout(m) 3 6

> layout.show(6)

1 Gl s 5L S a3 b baylse 5805 a5 Layout() g o sl s
Dyl iy g Dyt il o) s

layout(matrix(c(6:1), byrow=T, ncol=2))
4:;‘[3)-’3&:5 S g sl (Ml S S)go a il amis 3 lases (55,15 55
'-‘J:-fg‘ﬂﬁ 3X 2 a2l ) o551 “-"’Jfg‘ﬂﬁ Ix1
¥ Jlw

> m <- matrix(1:6, 2, 3)
> m

> layout(m)
> layout.show(6)
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e
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> m <- matrix(c(1,2,3,3), byrow=F,

ncol=2)
> m 1
L1 (2]
) 1 3 °
2] 2 3 »
> layout(m)

> layout.show(3)

0 Jlo

e bl s LS, o0 bl s ol 5 olss i)l s bl ol 2 35 )50
by reis & o gla b £l il 00 heights JLST 550 G208 Blssm b (5 slaosw s
s S clagoe sl 3 olbsST alie width (LS imen 28 55 s 4 | 1S
S Jee

> m <- matrix(1:4, 2, 2)
> layout(m, widths=c(1, 3), 1 3
+ heights=c(3, 1))
> layout.show(4)

e iy = 1 Coms LGyl s 5530 Sin 1h5 = § Coms gz e 5 gl slol
,.}J.SJfL;A
¥ Jlw

> layout(matrix(c(1,2,1,3),2,2))
> plot(rnorm(100), type="1")
> hist(rnorm(100))

> qqnorm(runif(100))

i 4 VWY S G Sy cslal b
(15 gad O&A e L e M Y-r-y-¥

b Jlsges dim par() glasS)T lsea mfcol 5 mfrow lgws Lwg plg e 20 abada &S obylen
FEE Jre G b ite SRS S 55 680 DSl Ll i3s3 g amie S sy
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I T T T T T 1 e T T T T T
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ol (sizeons b )bl Jlages stz 2l NYY S

WA g par() s fig L‘,L«ﬁﬂ ol s LS e Jlesl s
g ol sl fig L‘,l.«;fjb.s Ab olsges Joo V’L“ sl

c(x_left, x_right, y_left, y_right)
S e g g Jla & 05818l 15 oy ho palie o Sda laadie SISy a ol s S

# Add boxplots to a scatterplot

par(fig=c(0,0.8,0,0.8), new=TRUE)

plot(mtcars$wt, mtcars$mpg, xlab="Miles Per Gallon",
ylab="Car Weight")

par(fig=c(0,0.8,0.55,1), new=TRUE)

boxplot(mtcars$wt, horizontal=TRUE, axes=FALSE)
par(fig=c(0.65,1,0,0.8),new=TRUE)

boxplot(mtcars$mpg, axes=FALSE)

mtext("Enhanced Scatterplot", side=3, outer=TRUE, line=-3)

.ijfua Jols VF-Y S g8 by sl b
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Enhanced Scatterplot

30
|

25

Car Weight
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o
o
°g
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009 %o
o

Miles Per Gallon

fig ,guws LM)’;JIJ}AS Lo Sl N F-Y Jsw

Sy dnis jd (G logel sy p b loge g ¥-TSY

v slaylsges (i 15 53 bl gboler bl ond o lasai S plot() mb b acS (28
sye Lol o s,

plot() # draw a graph

points() # adds points

lines() # adds lines

abline(a,b) # Draws a line of slope a and intercept b

abline(h=) # adds horizontal lines
abline(v=) # adds vertical lines
curve() # adds curves

e sbedas  \-F-Y-Y
plot(x,y, col=2) Jtu sly das oo 5L ) bylsged 51 5 s5m 5 its slayull ) Cn g
38 e ) lages bshia culns ol e bl ool b clwd

533 Blg e bl oul Jlia 38 s | | Jloges 53 e3linal 3,50 Dghis 05 015 e bl el bty
lty="dashed” Ju sly 2l SIS

S sl -3l FSUS Ly 3 Sl5m bl cal Jtia 3,5 (oot Jlsyes 56, ol bl ool L col
osbe K, s sy colsub 4 col.main I glse ;5 plse &, i sy .col = "red”

35 o ooliwl colaxis jl b yma K5 i sl 0,2V 5 collab I b,y
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AY YV G

./\.»S(;A e J)JL\_}.QJ le.hw}a PJ@J:.ALL: L)’I S JIJ\'Q..A :font

358 5 e 4 gl 6L e 3005 ums b loge sl gl TPCh bl L ipeh

S5, 5 font.main U ol o550 5 coss 5,5 jamda | lsse el olye olg o bl cpl L imain
338 oo Uialys colmain L o

Lol K, 5 fontsub b T o3l y s o3, Gasita |y lage 25 olse ols e bl ool L :sub
338 oo Uialys colsub

CL.W glsslalob o <l oS pamia | Olae by sme olal olg o0 sl sl b :xlab, ylab
S5 50 rl;y.3| Spadgs Joe ol Db

WSl sl sl e Ly 5 X layeme SSlae 5 Sl slas olg e bl ol b oixlim, ylim
s Jow o] 55 4 340 esliel ylim=c(low,high) 5 xlim=c(low,high) &, 5us 5l ol5 s
s e ol | Shs laae high 5 sl

338 S b ol oill dalm ST ssm 585 b lose o5 5 bales plgpe bl cal b icex
cex.lab ;| by, sme olul g3 285 Gl a8 eslinl cexsub i olye ;5 sy 5 cex.main
8 S8 s

Glolis by o abais p oS (gp5ba 558 WBS g lsn O)pon Kl SIS szl 5l lsb

Dy Jos lg 0 S8l &) s Ll ..an‘_;AJLsJ: role Juls

g S sl gl adas  ¥-FY-Y

S5y s gy bshs cabs B bl hls S5 g Sy ad sdalin St oS 5bg L
g5 olod (sly s 355 03] (P I Fed D 3 SIS bl ST osSTask .y olalcis
(slalss oL (say bl ool o052 el par() b s SIS slabl &1 Ul caad Jlasl LG
Syt B iabl e ) ses So S5 15 by sy s Dar() b e b oSl S 3 S0 Jlesl 53 se
S amg 5 el & Gl fp S5 Gl 228 G2 s s

> plot(x,y,cex.lab=2, main="size of title",cex.main=2,cex.axis=2)
3,15 ,15 plot() gl Job JSa bbb & 550 e ealin (558 5,50 o

> par(cex.lab=2,cex.main=2,cex.axis=2)
> plot(x,y,main="size of title")

> par(cex.lab=2,cex.main=2,cex.axis=2)
> plot(x,y,main="size of title")

3. Plotting character
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> plot(x,y,cex.lab=2, main="size of title" ,cex.main=1,cex.axis=1)
S a5 e ys par() pb Al sl 6 4 oy

> # Set a graphical parameter using par()

> #par() # view current settings

> opar <— par() # make a copy of current settings

> par(col.lab= "red") # red x and y labels

> hist(mtcars$mpg) # create a plot with these new settings
> par(opar) # restore original settings

SIS 4 plly S el blase Sluls o3 ok A8 par() gb A caalie (S oS )5h ol
sl s gl 6 5 Ly gl 6 sbls Lo JSt S b ol 3y pm by b el > 500

Ay Sow a R s | el ol sl

> par(uﬁnu)
[1] 5.781249 5.770832

ol gt ol (NS5 C’éljj.s S e era b lage il mar LS
> par(mar=c(bottom, left, top, right))
g Ll b g pges db O G200 eolie 53)5] Casa Gl

> par("mar")
[1] 5.1 4.1 4121

o518l & T omly .ol (5, 4, 4, 2)40.1 L 5 ¢(5.1, 4.1, 4.1, 2.1) &, smn plosS)] e culsls
AS o et |y e p O g0t 4l bl mtext() gl eslinl b 5 oS el i L
plot(1:10, ann=FALSE, type="n", xaxt="n", yaxt="n")
for(j in 1:4) for(i in 0:10) mtext(as.character(i),side=j,line=i)
358 o Jrole NO-Y S YL S sl
o 3 3t ¢l LT 1 03l by ol 3 Unogss (2l s il 5,505 ol
ges bl g g wb ol 02300 e 3] Cwsa sl b e gl

> par("mai")
[1] 1.02 0.82 0.82 0.42

Gl s S cwl Vs co omb b o Gl ol 5y mai mar g Jb obesST 93 A s
33850 Jol gl 0.2 shasl 1S Olam |y 55 el i 15,800 15 s 5 l3505 sle

> par("mai")/par("mar")
[1] 0.2 0.2 0.2 0.2

IS als sle bobs s 5 el e an hls S el g)ls, par() @b > mgp olesS)T
cal €(3,1,0) ol (o5t a8 e ol Blael B L Wylage ol Alols 5 2l s
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AWOWN=O

> par("mgp")
11310

Sl b L cwl 5L o b aie )l oS el )15, oma(outer margin area) obesS)T
o C(0,0,0,0) UT u"z’u‘*ﬁ) u\fbbu.o Cwwdds (e .L)E} M)b U’JL} A.:.:ul» BJI.a\JI ul.«)ﬁ (.J"I
> par("oma")
(110000

S g VPV US4 lose S ) 4l (ol Spanie Gl

u:.:l.’v cE.w e]y ! d]OJL’v r-f-v-v

CI}J Log 8 ol aSslol ol 4l 5l 5l 2 S dals a e (AS e bl e Sy L

‘E}Lb ub‘gﬁ]

Sy BB lines() pb 25850 ool sympe jloges 4 sk 35330 sl abline() 5 lines() ply

XS e eme 2l Sl G20 5 el b ey bshas abline() pbsiS e Jooy o2 4 L 30
S ang p5 Jl 4

> plOt(C(—2,2),C(—2,2))
> lines(c(0,2), ¢(0,2), col="red")
> abline(a=1, b=2, lty=2) # adds the line y = a + bx
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VAN (b S mse AS

mar = c¢(5.1,4.1,4.1,2.1)

- "] Plot Area

X Figure

> abline(v=1, lty=3, col="blue", lwd=3)

L bl by es3pee i v bl L abline() b s blos Gt 15130 G5 Sl sl L
~-’-’J§<_;‘ ) il

s 4 JEn Gl 4 33y0n S0 i ) 5 ey’ sl 5 4 segments() 5 arrows() ol

Dyl e wlol 5 Slgs LS

> arrows(

+ ¢(0,0,0),
+¢(1,1,1),

+ ¢(0,0.5,1),

+ ¢(1.2,1.5,1.7),
+ length = 0.1)

6[3 Ll 6[3 ol 558 e eslial grid () CUJ'ULS ol sl a9l Tlaal, bohs (15 e laylsse o
oSl cul ol asbige (o g b las) Las g5 Calno S, sbobST shls plot()
g a  laal, bohi 500555 & 5)05 34y iy 5 nx olsST 55 grid() gl ol plot() gt b
oY by x glacgs ;o byhs ‘-‘-‘JfNA st LT 5 “—;‘iﬁ)ﬁ DS e ¥ 5 X sl e )
Lobs 4 X jpme o 53 5 ol oo Ll bshi y e g 53 S 028 (58 0581 50 S

sy Jos g gt b o&T 10 5L L),

grid(nx=NA, ny=NULL)

4. Grid lines
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c(-2,2)
0
I

culy b s Juls VY=Y S

ASJ\:.JLL JALAJ§| Lol ¢J¢_}~ZL;A ) L‘}AJ.A LSLAJ)?.A LSLAAS\:.A slow 4y 9 X g 90 0 LMJ) L"L.':-
s 555 5m Jlagm 3 el & | WSS Sl gl Gy oyl s STl 5 Gl ] LT slas
2 sbJle 4 (g8 .050 s abline(h=numeric, v=numeric) gl eslial pys oy, Lol ans

S e g
> x < c(1,4,7,8,10)

>y <-¢(2,6,11,15,20)

> plot(x,y)
> grid()

oA st ot Lial Lok 68T s 8 e sl VAT Ll lsgs Ggb slaoS sl L
335 o Jleel (o))

> x <— ¢(1,4,7,8,10)

>y <-¢(2,6,11,15,20)

> plot(x,y)

> abline(h=seq(1,20,2),v=seq(1,10,0.5),lty=3,col="gray50")

338 a bl You¥ sl lssei G5 oS sl L

JS2) Gl Jloses &y (bl 5 oS bl m 35501350 & ]y Lol 6l 5 LU points() gb
S e Ll (Y=Y

> points(rnorm(4), rnorm(4), pch=3, col="blue")
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> points(rnorm(4), rnorm(4), pch=4, cex=3, lwd=2)
> points(rnorm(4), rnorm(4), pch="K", col="green")

A e ol sl s esleal 500 ol e oS Slaslis 5l s 5 asly

> plot(0:10, 0:10, type="n", xlab="", ylab="")
>k <--1

> for (iin ¢(2,5,8)) {

+ for (j in 0:9) {

+k <-k+1

+ points(i, j, pch=k, cex=2)}

+}

,.s.sjfw sbrl YY-Y ISeL asl,y sl I b

G 5 Olee (3]
ol or bl ]y (g (i 4l 5o L233) 352 50 15505 & text() 5 mtext() degend () dtitle() gls
A8 e Lol 3 e a4 [ (YWY JS2) Ssw pj cbS

> title(main="My title", sub="My subtitle")
> text(0,0, "some text")
> text(1,1, "Angular text", srt=45)

.,\‘Su.o wlol (YF-Y L) 59250 Llsge sl ‘)Sa PP S0 (f amtext() @t

mtext("Text in the margin", side=4)

5. marginal text
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A4 YV G

15
1
o

10

Ll Lol b lsge o ool VA=Y IS

5l e B ke g yme 2308 b e O Gl 1sde XS e gt | S 5550 e iside
S o pamia ) Caly jeme 4 sae 020l

a0 5] (5 o XS sa cmre (53,50 597 51) |, @5 alsls :line

Ll 5 o3l (sladsn i lspe Sy 53y Sl ST das oo Lt G5 b (s, | 2025 Sla at
b ¢ly el BTEX &g a o] O sis 458 eslie expression() b 5l dowe 5o b Sbn
S axg 5 IS 4 ST S b |y demo(plotmath) jgws R Lo ;s gl Jolf o
g SLol 15 (Y=Y JS2) lsgei 4 oS

> text(-1,1.5,

+ expression(

+ paste(

+ frac(1, sigmaxsqrt(2xpi)),

—"_ . ”’

+ plain(e)~frac(-(x-mu)"2, 2«sigma~2))),
+ cex = 1.2)

3555 W o S 05,8 0 ) ol 0l 285 45 IS Ls oS baye s 5l 650 i Sl sl
el siali LB YE-Y S

> par(mar = c(1, 1, 1, 1))

> plot(0:10, 0:10, type = "n", axes = FALSE)
> text(1, 10, expression(x %+-% y), cex = 1.5)
> text(1, 9, expression(x[i]), cex = 1.5)

> text(1, 8, expression(x~2), cex = 1.5)

> text(1, 7, expression(sqrt(x)), cex = 1.5)

> text(1, 6, expression(sqrt(x, 3)), cex = 1.5)
> text(1, 5, expression(x !=y), cex = 1.5)
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> text(1, 4, expression(x <=1y), cex = 1.5)

> text(1, 3, expression(hat(x)), cex = 1.5)

> text(1, 2, expression(tilde(x)), cex = 1.5)

> text(1, 1, expression(bar(x)), cex = 1.5)

> text(1, 0, expression(x %<=>%y), cex = 1.5)

> text(4, 10, expression(Alpha + Omega), cex = 1.5)

> text(4, 9, expression(alpha + omega), cex = 1.5)

> text(4, 8, expression(45 * degree), cex = 1.5)

> text(4, 7, expression(frac(x, y)), cex = 1.5)

> text(4, 5.5, expression(sum(x[i], i = 1, n)), cex = 1.5)

> text(4, 4, expression(prod(plain(P)(X == x), x)), cex = 1.5)

> text(4, 2.5, expression(integral(f(x) * dx, a, b)), cex = 1.5)

> text(4, 0.5, expression(lim(f(x), x %->% 0)), cex = 1.5)

> text(8, 10, expression(x"y + z), cex = 1.5)

> text(8, 9, expression(x~(y + z)), cex = 1.5)

> text(8, 8, expression(x"y + z), cex = 1.5)

> text(8, 6, expression(hat(beta) == (X"t * X)~{-1 + } « X"t x y), cex = 1.5)
> text(8, 4, expression(bar(x) == sum(frac(x[i], n), i == 1, n)), cex = 1.5)
> text(8, 2, expression(paste(frac(1, sigma * sqrt(2 * pi)), " ", plain(e)~{
+ frac(-(x - mu)~2, 2 % sigma“~2)

+ })), cex = 1.5)

> box()
Xty A+Q X +z
X o+ x(+2)
X2 450 Xy+Z
& —
AN
% $y B=(X%)"'Xy
XY T
P(X = x=3 %
X<y [TP(X=x) X = Z;H
i=
N
§ b
| #09ax 1
X a 1/27 e 22
ol2n
X lim f(x)
Xy x—0

R s ool aiy Joup > Gloles V8-V IS
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plot(1:10,1:10,type="n")

windowsFonts(

A = windowsFont(" Arial Black"),

B = windowsFont("Bookman Old Style"),

C = windowsFont("Comic Sans MS"),

D = windowsFont("Symbol")

)

text(3,3,"Hello World Default")
text(4,4,family="A","Hello World from Arial Black")
text(5,5,family="B","Hello World from Bookman Old Style")
text(6,6,family="C","Hello World from Comic Sans MS")
text(7,7,family="D", "Hello World from Symbol")

53 8 n sdwlis | TY=Y S G oS sl 5l e

Hello World from Symbol
© Hello World from Comic Sans MS
Hello World from Bookman Old Style

~ Hello World from Arial Black

Hello World Default

) J 55

bl o5 s Sl el b s a9 o) sme lacna 5 by pme oS oo sl |y ()l 508 Lo (555
s jpme axes = F 1 eslizal b 35 JS (SSIS bbbl b glsim b olods ol 350

S am gy Sl a gl o G
> x <-rnorm(100)

> y <- rnorm(100)

D30 ey S5 a3 B
> plot(x,y, axes=F)
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Ssdien Bly (G ysba by
> axis(side=1)
> axis(side=2)

oLz |y psme sy Jos side gLl b el s 3505 silsl axis() mb SuSa ]y by gma ol 55
bl G sl 4 5ae 0,200 5 WL Gl 3 s0e o Cnn sl 2 500 ol Gl 1 dae s

ASamg 5 claaSa (YA-Y S2) 550 () Lysx sl Jo Ol$ s DOS ()LA}QTJ sl

> <-rnorm(100)

> y <- rnorm(100)

> plot(x,y, axes=F)

> axis(side=1, pos=0)
> axis(side=2, pos=0)

~ o
o o °
o
@ | %0 ®
o
o
o °° | o
o
o o| 8
oo R b 0o® @0
00 % o
o
o
> T ? T o"’o ° — 1
o %( o ° o
-3 -2 0 -1 ° 1 2
o ° "o %
9% 0 o % 00 &
o o o°
o oo o
° o
o =}
° o
° 5 o
g J o o

JS 33 8 paria labels 5 at sbaobsST b byl sy boway s bSS Do 5513 Joe
Sas e plis |y gl Ya-y

sdd panta gl s LSS WDl 35,13
> x <-rnorm(100)

> y <-rnorm(100)

> plot(x,y, axes=F)

> axis(side=1, pos=0)

> axis(side=2, pos=0)

bSs wle () boamzr 5.5,13
> x <-1:20

> y <- rnorm(20)

> plot(x,y,axes=F)



Telegram: @Farabar_BI

AR (R (S g g0 46

> xtickplaces <— 1:20

> ytickplaces <- seq(-2,2,1=6)

> xlabels <— paste("day", 1:20, sep=" ")

> axis(side=1, at=xtickplaces, labels=xlabels)
> axis(side=2, at=ytickplaces)

Sealy S1.5,8 a3 o2 5y TS ol sl 98 (o 05l Gl 5 se slacasy pLE R G o
bl Lol (MV-Y JS2) 55,8 S S SIS o5ll b 5 o0l (L by gma sy gl ples

el )80l cex.axis

> x <-1:20

> y <-rnorm(20)

> plot(x,y,axes=F)

> xtickplaces <— 1:20

> ytickplaces <- seq(-2,2,1=6)

> xlabels <—- paste("day", 1:20, sep="")

> axis(side=1, at=xtickplaces, labels=xlabels, cex.axis=0.5)
> axis(side=2, at=ytickplaces)

S ol 02 ealizl box() ob 4 (2651 Jle el )3 458 42 5 labels 5 at &, g 68 Jba &

> plot(1:7, abs(rnorm(7)), type = 'h’, axes = FALSE)
> axis(1, at = 1:7, labels = letters[1:7])
> box(lty = ’dotdash’)

S e gt |y S cdle o511 zabl ol il tek 305 s3liad T 51 ol e 4 (803 ke all
580 bl o (PY=Y S2) 28 oy | laged 48 b 5l s o el tok=1 5T s Il
Ml s ol i S| D e gL ]l se by s S G a8 35 0 0l el aS s 1> gy
Jols G b S a2l e ol Jlaie STy cnl lssml Gam Coom & by slaSS

ol 1C1=0.5 ol (o5 o ldia 235 Sl 5 g0

> x <-1:20

> y <- rnorm(20)

> plot(x,y,axes=F)

> xtickplaces <— 1:20

> ytickplaces <- seq(-2,2,1=6)

> xlabels <— paste("day", 1:20, sep="")

> axis(side=1, at=xtickplaces, labels=xlabels, cex.axis=0.5)

> axis(side=1, at=c(5,10,15,20,25), labels=rep("",5), tck=1, lty=2)
> axis(side=2, at=ytickplaces)

35 dealg ST sse eslinad 10g="y" L log="x" 3l ol ¥ by X oo, slaypms ey sl
AS eslial log="xy" ;| 542 w:.aJng 37
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abs(rnorm(7))
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s So S S il

VS sS5 7S Ui 53 4 lasduams al 3500 S (albisian s B (53l ge P 9
Ll 55 S bl syma 550 S Gasdnan)s (25 G Syt (S5 O
Dloses 53 SerS lasinan,s 3 Gl SSm Dose (25 Ul Dppon SaS lasiuan
0551305 splines 5 survival b & 56 59 oo €48 sy bl 3905 s3lize] Himnisc gy 51 24

XS g 5 Jle o

library(survival)

library(splines)

library(Hmisc)

plot(0:10,seq(0,20,2),xlab="m.tick of x",ylab="m.tick of y")
minor.tick(nx=2, ny=5)

e ety V=Y JS2 G5 S sl L

35domn 6 0 o et ]y e 330wl Slaiins Yyl o 5,05 355 55 5505 olesS) par() s
Kl oS s ust plie plyes b e(xl, X2, ¥1, ¥2) oy S1 ASie gote b s 4
Sl lagae s 5 bk o sl x2 6 x1 51 ash ) gme 5 ol (x1,y1) sy gma (3 Jomo Slaiins
S ag 5 sS4 5581 58 m 00iS y2 byl

> plot(0, 0, type = "n", axes = FALSE, xlab = "x", ylab = "y")
> par(usr = c(1, 10, 1, 5))

> axis(side = 1, at = 1:10)

> axis(side = 2, at = seq(1,5,0.5))

> x <- ¢(1.5,2,3,4,5.5,6,7.5,8,9,9.5)

>y <-¢(1.25,1.5,2,2.5,3,3,3.25,3.5,4,4.5)

> points(x, y)

> box()

e ety YO S slasS sl L

padof sl lsge  F-F-Y-Y

sbesls o & Ll siloas Joy K038y & Las bl ge Bl wod v G221y slaylogmi 51 syl 5o
S 30 ealital 255 51 olg e R ol oo 5,18 I &)eo S ] oo o (R ()3 ) pok ]
A5S ans g Jle w0581 338 65 ilop (S o

> x <-¢(1,2,1,1.5,4,5,1.5,4,4.5,3)

>y <-¢(1,3,5,1,3,6,3.5,1,5,5)

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

> plot(x,y,type="1", main="messy graph")
> sequence <— order(x)

6. major tick 7. minor tick
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> plot(x[sequence],y[sequence|,type="1",main="order graph")

el sl lsges  O-F-Y-Y

6[‘;J'|J15 ol Gl 35 e el Gl 5l Gl latola s oS el lalsge s 51 el losa
st el 3l jl Sl )l e 4o 5l S ] obS)l x (shls &b ol 335 o o3l pie()
b laplhs b &S el ShIS 5l la, oy gLl aas oo plas | biplas ol 5 el ods S

S amg 5 sS4 ST kS e pere

> pie.sales <— ¢(0.12, 0.3, 0.26, 0.16, 0.04, 0.12)

> names(pie.sales) <— c("Blueberry", "Cherry","Apple", "Boston Cream", "Other",
"Vanilla Cream")

> pie(pie.sales,col = c("purple","violetred1","green3","cornsilk","cyan","white"))
> title(main="January Pie Sales", cex.main=1.8, font.main=1)
> title(xlab="(Don’t try this at home kids)", cex.lab=0.8, font.lab=3)

3380 Jole PYY S WL sl (sl |
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2) T 3 osleul Ol$ e o> cpl o L@JTJ'| ASGM}; D5 5 S dw loges Olg ol

]

5lsST 53l lasST aw ls Jslo 5 das s el b o dib ae w6 ol outer()

ol | xy sbylsy shal pn Cond &l (mb oo oy dies Xy slaylsy g3 5 Ul
S g 5 sbdle 4 aas s

>x <-1:3

>y <-1:3

> z <- outer(x,y, FUN="-")

> 7

[,11 [,2] [,3]
(t,J o -1 -2
2,1 1 0 -1
3,1 2 1 0

> x <-c("A", "B", "C", "D")
>y <-19

> 7z <- outer(x, y, paste, sep = "")
>z

(,11 [,21 [,3] [,4]1 [,8] [,6] C,7]1 [,8] [,9]
[1,] "AL" "A2" "A3" UA4" VAB" VA" "AT" "A8" "AQ"
[2,] "B1" "B2" "B3" "B4" "B5" "B6" "B7" "B8" "B9"
[3,] "C1" "C2" "C3" "C4" "CB" "C6" "CT" "C8" "C9"
[4,] "D1" "D2" "D3" "D4" "D5" "D6" "D7" "D8" "D9"

S ang s Jle 4 05STse pe gy by e aw gla S pl5 e mb ol b persp()

> x <-— seq(-4,4,1=50)
>y <—-X

> myf <- function(x,y){
+ sin(x)+cos(y)

+}
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> z <— outer(x,y, FUN = myf)
> persp(x,y,z, theta=45, phi=45, shade = 0.45)

Syt Jole FASY St W slasS sl L

G e S S ioles PASY S

S el s3m 33 Jlus Sl JBa mb g e b g0 abade plge o 503 Al Jla
o odal L5053 3 58 ol Jse b

mul <- 0 # setting the expected value of x1

mu2 <- 0 # setting the expected value of x2

s11 <- 10 # setting the variance of x1

s12 <— 15 # setting the covariance between x1 and x2

522 <— 10 # setting the variance of x2

rho <— 0.5 # setting the correlation coefficient between x1 and x2
x1 <-seq(-10,10,length=41) # generating the vector series x1

x2 <—x1 # copying x1 to x2

f <- function(x1,x2){

terml <— 1/(2+pixsqrt(s11xs22x(1-rho"~2)))

term2 <--1/(2%(1-rho"2))

term3 <- (x1-mul)~2/sll

term4 <- (x2-mu2)~2/s22

term5 <— -2xrho*((x1-mul)x(x2-mu?2))/(sqrt(s11)=+sqrt(s22))

term1lxexp(term2«(term3+term4-term5)) } # setting up the
# function of the multivariate normal density

z <— outer(x1,x2,f) # calculating the density values

persp(x1, x2, z,
main="Two dimensional Normal Distribution",
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sub=expression(italic(f)~(bold(x))==frac(1,2"pi~sqrt(sigmall1]~
sigma[22]~(1-rho~2))) " phantom(0)~exp~bgroup("",
list(-frac(1,2(1-rho"2)),

bgroup("[", frac((x[1]™-"mu[1])"2,
sigma[11])~-~2"rho~frac(x[1] - ~mu][1],

sqrt(sigmal11]))~ frac(x[2]"-"mu[2],sqrt(sigmal22]))~+~
frac((x[2]"-"mu[2])"2, sigma[22]),"]")),"")),
col="lightgreen",

theta=30, phi=20,

r=>50,

d=0.1,

expand=0.5,

ltheta=90, 1phi=180,

shade=0.75,

ticktype="detailed",

nticks=5) # produces the 3-D plot

# adding a text line to the graph
mtext(expression(list(mu[l]==0,mu[2]==0,sigma[11]==10,
sigma[22]==10,sigma[12]==15,rho==0.5)), side=3)

s sl scatterplot3d ob 4 i S @l Aln Canse VAT s G oS sl L

Sl all o) lgn Joai o ol 5l sdbe cwl i UGl bl 5,05 35y (s 4w sl ls5e

W

W,I5900 ydge0 0pe=d  O=Y-Y

oo s by Ll 50 Joe o LU S g | el s glalise Ol R 0L o
5 pdf eps ps iff jpeg png bmp wmf ;| ;g g,}fl;}f SCw ol 390 0,3 éaljf
..)J:v rt e
WI)“J @J LYREV. Y rL?..:HJ aJ:.é-.:) JA.C ‘\’Ifu"’ ASUJ.:L uJSC)Jj.a
savePlot(file="filename",type="formatname" ,device=dev.cur())
55 03 Ggb g bl bl SSUS slcni oloe type plasS)T L 353 sdalin & bl
35 4 iy 598 0,3 5T Gl loges bl ges ol 13 oS (slo oy oylet oS canl SLoST device bS]
IS amg 5 Jle a ST das e ol
> plot(1:10, seq(0,20,1=10))
> savePlot(file="Rplot", type="pdf")

33850 o5 Rplot.pdf ok & plot s 51 2k Jloses G55 oS sl
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f(x)=

Two dimensional Normal Distribution
Wy =0, u2=0, 041 = 10, Oop = 10, O = 15, p=05

1 ( 1 (X - 111)2 X9 = Wy Xo— U2 + (%2 - P-z)z |

exp i— s Y f
27011 022 (1-p?) l 2(1-p%) O11 Y011 022 02 ||

opeiin 35 JUj s gl Sl (FA-Y S
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savePlot(file="filename", type="formatname", device=dev.cur())
S 03 G s shal bl SSUS Glacus olsse type sl L spi n sdalin &, bjlen
35 4 iy 598 0,3 5 Gl loges bl ges ol 13 oS (slo oy ojlet oS canl SloST device bS]
IS amg 5 Jle a eSTdas e ol

> plot(1:10, seq(0,20,1=10))
> savePlot(file="Rplot", type="pdf")

33850 0,3 Rplot.pdf o6 & plot 5w 1 226 lage G oS sl

Trellis b 390 Y=Y

b llogm o1 5k o 2l S 0l bl o33 R ol sl ol Joas sloml > o8 ,5b0 lea
b slayloges s U o slayloges Slg oo 4 g oo ednal Trrellis & sl s 055 0
Lug by ool ol phoBal lattice )3l 5 iy SuS e bylssa ool s 55 R o ol s
s L L;JIJ:;I',,‘ s el 02 0315 Loy (S o] Wisconsin «&ils > Deepayan Sarkar Gl
il Rs ab slalogs and Shsis alS 0
Sl 1) olaixe T slwl iy o
Sl 55 e lattice )5 £6 ) S al IS s
vertical.axis.variable ~ horizontal.axis.variable
il sl ol (595 39 ealital o it Sl T i Ay See Sl eslind &S il 2l an g

histogram(~data$x)
xyplot(data$y~data$x)

e (sly ol edm SSI S 55 JSE il S sl ge ks S

8. tilde
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histogram(~ data$x|data$z)
s bt slagin ) Lo cwdle el Bb Shle 5 i S ok | bys popie | cdle

Sl g les b () ss Ll oyls &y, adsl e S J3las Trellis Joo s S o
338 G b Lo cwde 355 39290 gyl (sla) i

histogram(”x)elj.\.:l,.; S0 b sl iia ST 0558 s i r..mjl—l—lw*[.f)’ul{‘_})& sl
S Jos ol plot(y™x) b s plot(xy) 5 xyplot(y™x) gpizes 5 hist(x)

Trellis b lsges ol g \-Y-Y
338 huper byl sai S8 cnl & Dy o oS 51 sy bl s
358 oo sl lsge S Lis sl vertical“horizontal & goa (e g Sle
RIPVpe [.:.WJIJ):.AJSI °
vertical “horizontal | conditioning variable

o 13508 S b 55 5 338 a sbrl 4l S (bt e Sl maw a sl o&T a2l
2D g o
C)gPh i gond Sl e
vertical~horizontal, group = grouping variable
gl 5o e axl ;,Tj.s U.A)Jfbjj.m.f 15400 5 ""qu"’ sbul aml S o] b
C)gh oy ) gend Sle
vertical“horizontal | conditioning variable, group = grouping variable
Syt bylages el a3 5055 ool 4l o byt i 5l mhe o (sl oK sl
Kgs i 0liag> 4 by e 4l o a5

Bsb s o) lioon b Blsge  N-N-T-Y

‘rbfy"-w:-“ Slolsee Jbe pliea ma Site badsh o 5y o dmea lajloges phie bl o
S am g aalsl s ol o SUS ¥ 4 58T s, b ‘_;lg\a-

'-’-’qu-“ sl s ges & Lias b “horizontal &) gwn (o g Sl e

RIPVpE [.:.WJIJ):.AJSI °

~horizontal | conditioning variable
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o 13508 S b 55 5 338 a sbrl 4l S (bt e Sl maw a sl o&T a2l
2D g o
CFPh (e p ) gD Sle
~horizontal, group = grouping variable
Nl 5 e ab ol s gmjjfbjy.m{ W15 405 5 ))Jfgn sbul 4l SO KT b
C)gh oy g gond Sle
“horizontal | conditioning variable, group = grouping variable
Sgot Blsg 4l a3 5358 a abrl 4l o (bt it Sl b sl KT sl
Bgsn ey OLE3s 4 by e 4l s B

el Y-¥-Y
Plpl \-Y-¥oy
oot ol S5 e tyDe oSl Ll oS a sl bl sms 55 s &5 |y Waosls lattice £y Yyens
ol 5 gt Sos Elsl sl sl als 2 )
LG :type="p’ o
Lohs itype=T o
Lohs 5 Ll itype="b’ o
S itype=g’ o
DSy b itype="r" o

ol lyen 51, Las itype="smooth’ e

bysme  Y-Y-¥-Y

scales bl | ot sl S n kil b gubie Sy 5568 oy oy sl Tattice iy Ypns
D9 e odli

Ss Gl o s el aS am g5 bl & baylsge 5 g5 el Sl & gl Slwg 5l o 055
Al axly ol 1 a b ples Sk il sy SIS el

Gz lon slod adgnl g Juld S5 05 545 whiteside o6 4 losls MASS wy s

S a5 besls ol 3T b 5 sl bdin & 45e plyea .l 56
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> library(lattice)
> library(MASS)
> data(whiteside)
> head(whiteside)

s ol s W S Gl L S

Insul Temp Gas

1 Before -0.8 7.2
2 Before -0.7 6.9
3 Before 0.4 6.4
4 Before 2.5 6.0
5 Before 2.9 5.8
6 Before 3.2 5.8

aesls slgnl sl

> tail(whiteside)

Insul Temp Gas
51 After 7.2
52 After
53 After

2
2
2.
2
b5 After 1
1

g W 0 N o o

7.5
8.0
b4 After 8.7
8.8
9.7

56 After

AS am g esls cpl Jle sl 4 68T .l ooyl 5l a5 L3 (sles 4 After 5 Before ol

> library(lattice)
> library(MASS)
> data(whiteside)
> xyplot(Gas ~ Temp, whiteside, group = Insul)

b e | s amn Dl Foo¥ S s Lt 58 Jols Yool S W sbaaS sl L oS
,.s.sjfwj&.ﬂ ol sdm sl e 5o Ll 3)8 592 GEJ..Z 'S} (A:.,S‘_;N s R ab syl ga
> library(lattice)

> library(MASS)
> data(whiteside)
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> xyplot(Gas ~ Temp | Insul, whiteside,

+ xlab = "External temperature",

+ ylab = "Gas consumption",

+ main = "Whiteside heating data", aspect = 0.6)

i ey i S5 b 28]y slalages o 05 e Jole AT JSE VL S sl L
Spdige Lol gl & 55 ogeS) sladlas S0 ang (2S1, Gl JS & 58]

> library(lattice)

> library(MASS)

> data(whiteside)

> xyplot(Gas ~ Temp | Insul, whiteside,
+ xlab = "External temperature",

+ ylab = "Gas consumption",

+ main = "Whiteside heating data", aspect = 0.6,
+ panel = function(x, y, ...) {

+ panel.xyplot(x, y, ...)

+ panel.lmline(x, y, ..., col="red")

+ }, ylim = ¢(0, 7))

Syt ol FYY S ams WU slasS sl L S

> library(lattice)

> data(iris)

> xyplot(

+ Petal.Length ~ Petal.Width, data = iris, groups=Species,
+ type = c("p", "smooth"), span=.75,

+ auto.key = list(x = 0.15, y = 0.85)
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Whiteside heating data
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Trelli ;1 oslial b ool loen L g osls e an ol (FY-Y S

Shsei sy bl Cumisn s sl 5 35l el | ¥Y-Y S s se sleal, auto.key ol
obils 5 Cl s Sl sas 505 slael slee &S il wlils g ol sal eslana] list | gius
DJ:EL;A JIJ..B' [0,1] gl D

..qu‘_;a (s ke slaasl o rbfj......:.za PRI S\PE

> library(pwt)

> library(lattice)

> data(pwt5.6)

> plot(histogram(~c | continent, data = pwt5.6,

+ xlab = "consumption share"))

Shanb > xem 35 @b G 1 GBS syl Jols FRT U8 W S Gl |

SbulS 4 550 55 ol 5 390 eslinl latticeExtra abulS 1 oS el ¥ Ll s ..»qu.a (o5 ks

Cawl 2l RColorBrewer

> library(pwt)

> library(lattice)

> library(latticeExtra)

> library(RColorBrewer)

> plot(ecdfplot(~c | continent, data = pwt5.6, xlab = "consumption share"))

v b S5 a5 b g 5 GBS, 3y Jols FOT S Y S sl
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> library(pwt)

> library(lattice)

> library(latticeExtra)

> library(RColorBrewer)

> plot(ecdfplot(~c, groups = continent, data = pwt5.6,

+ auto.key = list(x = 0, y = 1, corner = ¢(0, 1), background = "white",
+ border = TRUE), xlab = "consumption share"))

Syl Jols FFY S W S sl |

1 1 1 1

Africa
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Trelli jl osleea) b axb <SG 53 oo e Gl’i owles (Y=Y IS
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2 dals Eou gl 5l engdmn slas gy, brul s 3,05 3425 ipackage s 6[3 sl LG slas

bl 4l gy Y

e Bbgls N\

b olold 28 bl g gl 5l b R 0L o pls Co gl
Dadga ) X pole gsaza isum(x)

A ga |y X ole rer e :cumsum (x)

> e |y X ole oo ol :prod(x)

S e ]y X ole Sl imax(x)

s e |y X ole Jils :min(x)

VAV F
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a3 e by X e o 555wl which.max(x)

dd e |y X ais oy 5Se S sl swhich.min(x)

Ll €(min(x), max(x)) Joles &b ol :range(x)

S e |y X ole slas :length(x)

s e ] X jole Sl rmean(x)

S e |y X ,ole 4l imedian(x)

a3 pobe b ly var(x)

s o ) X yole las Gll isd(x)

3l el Sy X ST S et | (Sieen 5L cOT ()
B3 (o0 Sy ¥ 5 X 0 b s (Seas 2 sc0r(X,Y)
il 53 > Ghay 4 U8l (2555 055 :chisq.test(x)

ol s pnal= G5 S5lS ) 4 Gl (2585 00l ks test(x)
ol S5 93 LSS sl consalt sejl st.test(x)

el ¥ g X ibly suly ose5] svar.test(x,y)

dw R gL 55 )10 592 “65/,\:.:5%,3) YQS/J_,;: o Kl plaasls allbw R \a s

58S el sl el €107 ey gl o6 o35l e | o 28 OIS el 3B &S )05 3 9mmy ()bl 5

.\:JJ,IJEnter A:JS) ab_}aj &.‘NL\.I))JJJ‘;.QM.) S el u.slS.\;}.: alfT UTCIy Ca.wﬁ.éj Slaria

> library(help=e1071)

il so skewness o kurtosis olall Gye sy a4 Lk 5,5 gl 9 dew ool )3 ol ls o

> library(class)

> library(e1071)

> x <— trees$Height
> skewness(x)

[1] -0.3568773

Syl &3y (S8 5 5 (Som cu s anbos 4 55

> kurtosis(x) [1] -0.7233677

o el s 5e eals il ol o class iy Ll e10T1 a5l oslinal ly &S ol o5 4 Y

ol 3990 Rosgx )5 oS ol trees osls slaaalye 51 S

1. core 2. skewness coeflicient

3. kurtosis coeflicient
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Solaislusl y Jlal slg iy Y-\

25 Sy oS el Sylite JS Sl shls mba ol oad £l R ol s Sl mly i

REVOU.Y
s e ol X abi 55 |y wb pose diune(x, o) j5ws
a3 o plts X ahs b ], eemw Jlis |l pfunc(x, <) g o
A ol 0 <p < Lhla ) pb Sas ok qfunc(p, -+ ) j5w> ®
S leand ) 06l Sl dga arfunc(x, ---) j5ws o

5 ol U2y Do @ bl oS ans o oL | (il ml5 51 Sy s VT o o
Al el 30 e | LGT K5 e 8
St ol Jlu Uil 6 bl o 3L 36 3,05 5 e
> rnorm(1)
[1] 1.358007
“S‘b-bfu-‘ sbrl ol slael 5l e Sy a8 Ll | (ol slael s 5 @t SHb»
DS eslial (33l slael b shal 51 5 set.seed() s 1 ST oyt Slite gty 5o b
olys s 338 Sy el 16 DS g 00t 25 O3 oS Skl b s s Ll a o o
s
S ang 5 Jle w mis S Fx (@) = Pr(X <o) re Jlaml 53,0 e sl
> pnorm(1.96)
[1] 0.9750021
3] Cwds 35 [, 1= Fy () = Pr(X > 2) Jlasl Slol o8al S b ol e 055

> pnorm(1.96, lower.tail=F')
[1] 0.02499790

palee sl Y "‘Jﬁfa“ b5 eslial 3,50 )Ll G051 3 Povalue by oo pslie 53,5] cnds ol
ol 5 Sygo 4 15 sly Jbs s 45k 5 TSI

> gqnorm(0.025)

[1] -1.959964

> qnorm(0.975)
[1] 1.959964

bl uly =10 \? = 3.84 ;505 sl P-value o

> 1-pchisq(3.84, 1)
[1] 0.05004352

S Slao £(4,43) w3 |, 3.6 532 P-value e 458 ax g S Jbu S 4
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;,Tely") bl LSL‘*@J}' =Y Jsds

©is S bl PR s package
beta beta shapel, shape2 - - stat™
binomial binom size, prob - - stat

Cauchy chauchy location, scale 0,1 stat

\? chisq df, ncp -0 stat
Dirichlet dirichlet alpha - MCMCpack
exponential exp rate 1 stat

F f dfl, df2, ncp - oy - stat

gamma gamma shape, rate, scale -, 1, 1/rate stat
geometric geom prob - stat
Generalized Extreme Value gev xi,mu,sigma - -y - evir
Generalized Pareto gpd xi,mu,beta . evir,POT
hypergeometric hyper m, n, k . stat

Inverse Gamma invgamma shape,rate - - MCMCpack
Inverse Wishart iwish v, S - - MCMCpack
logistic logis location, scale 0,1 stat
lognormal lnorm meanlog, sdlog 0,1 stat
Multinomial multinom  size, prob - - stat
lognormal Inorm meanlog, sdlog 0,1 stat
Multivariate Normal mvnorm mean,sigma - - mvtnorm
Multivariate-t mvt sigma,df - - mvtnorm
negative binomial nbinom size, prob, mu - - - stat

nomal norm mean, sd 0,1 stat

Poisson pois lambda - stat
'Student’ (t) t df, ncp -0 stat
Weibull weibull shape, scale -1 stat
uniform unif min, max 0,1 stat
Wilcoxon wilcoxon m, n - - stat
Wishart wish v, S - - MCMCpack

o Rglysss Shol aun by al ok (x
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> 1-pf(3.6,4,43)
[1] 0.01284459

35,8 50 3 WD 3y )15 Sae CE“ shy Lhawl ol 5 285 Ly ssd o 3, %l g Jls sne CE“ uly
s oy 95,3 b P-value sy 45,6 o ()yﬂjﬁ S 358 hgald .l OTJ"J—"S\—";)SO)%

> 1-pt(2.8,21)
[1] 0.005364828
> 2x(1-pt(2.8,21))
[1] 0.01072966

S el | 0T lacSain wil5 e a3 2205 | o5 b see b ST 58]

> alpha <- ¢(0.1, 0.05, 0.01, 0.001)
> gqnorm(1l-alpha/2)
[1] 1.644854 1.959964 2.575829 3.290527

R A

hist(x,breaks="Sturges",prob=FALSE)
elial S S5 n oS e Lol s bttas sl das o 5L | W slass breaks (L S)]
el S a ol dayl, oS &S s odlinl Sturges Jga 8 51 R 0l (28 (e O 50 43 XS 3bnl )

[logy(n) + 1

Freedman-Diaconis (FD) Jga 5 Jte &S oo cure [ s sl 453,05 550 55 503 sy
CA.«JIJJ_) Q}S\-: LY OT AL{I) ..)JI..) JIJ.Q (1q1‘) ‘)SJL‘: O 63 9 h=a U’“L‘“JIJJ S

ol

2 X iqr X n-

o0 slgi Scott buwg g el g Jyed of o 45 5,05 39m 58 (5,503 Jya b

_1
39X sXmn s

Gl Hlrs Glsl s o s o

8 o3lizul nclass=num. of class ylssS,l | Wlg oo 2l L jlesl s Sl J5S aals S
XS oo 3bml s 20 ks 50 rlﬁw «ly nelass=20 Jba olsca

sl Sa JS& 5 338 00l B w1y 5 5 355 n Jint Sl PrOb=T L 5 freq=F s )3
55 Jaly by ol 53 Bl foama o 355 0 s

Shbs ks & 55w ) l5n b S l3se pLS5nn Jlases b ohen 1 Slol Alosn
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jJ Jt.a d.f O.f\n: MJIJ‘}'«; ‘.':.wj (_lei WIJIJJ‘};Jf W)}JLGIJJ L;#I)mdf UJ'G":JI) .3}.1‘;4 O.f\:.dl;
XS ax g

> tmp <— hist(trees$Volume)
> lines(c(min(tmp$breaks),tmp$mids,max(tmp$breaks)),c(0,tmp$counts,0),

+ lty=5,lwd=1.75)
> legend("topright",c("Histogram","Freq. polygon"),lty=c(NA,5),lwd=c(NA,1.75),

+ pch=c(22,NA),inset = 0.05)

lines() &b ;5 (s 3,8 4 L3 tmp b e fIJfM Slanis ol Lol G (_;Las,\gjs

093 3 e oL |y banws oS el breaks obesST sl g 5o 03] rljfj...@ sbolbST

shass oS el counts glosS)l g aas o ol | ey Ly Ll s, o5 el mids lsS)]
S e Ol s a Sl

3385 Jole VT S G slacS sl L

Histogram of trees$Volume

o _
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1 D~ o Histogram
| \\ — — Freq. polygon
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trees$Volume

Shbs hois f')frw-“‘ sbyloges bl V-1 S

M S YT

e 3 b 6ln S ool 55 130 gl ol DOXDIOt LT 5yt sl gei 51 5o
St & Ll oy ol yolie g (sl dnsn Camdty b S slaasls 5 D (slaosls iman
98 b 53 1 o S bl ppm Syl 5 Il Sl o 4 Qs 5 Q1 (T s S aSam g Y-
obsST sbls boxplot() 428 oo damdle &S philen )54t Ty Bl & 50 15 Sk o b )
el 5l el SU Sy el (FALSE) c)sb (5,55 <l s & el horizontal ik

4. outliers
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> boxplot(trees)

Min

lower whisker

Q

median

Qs

Max|

upper whisker

boxplot ek slacawnd [l V-V IS

.JJL;AJJ $3508 Sl o Bl
R glaosls =50 oS trees esls 51,0 cpl ol sl -aib el 058 X (shls S S am g S a4 o551

Sl TV S o> ,.s.sjfw osliw] cl

395 Plot ik olelS) uS\télchgl‘;Js 3,5] Cawsas |, boxplot (ssie Slaxia jls e 485 L
338 3bin s&T 558 )3l LT nl loie ST (TRUE) Cys o] (55 Lo i &5l

> boxplot(trees, plot=FALSE)

$stats

(,11 [,2] [,3]

[1,] 8.30
[2,] 11.05
[3,] 12.90
[4,] 15.25
[5,] 20.60

63
72
76
80
87

10.2
19.4
24.2
37.3
58.3

Py b
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\YY Jlesly LT Y Szt
I — .
g ]
— i
I I I
Girth Height Volume
trees slaesls boxplot il V-V IS
$n
[1] 31 31 31
$conf

[,1] [,2] [,3]
[1,] 11.70814 73.72979 19.1204
[2,] 14.09186 78.27021 29.2796

$out
[11 77

$group
[1] 3

$names

[1] "Girth" "Height" "Volume"

Sl s ol clbadie oS siwa cud K O son G _palis Sy se i oS b olas
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9P A_Sl.'z- ¢d.;l:.4 ¢Jj| A_Sl.'z- ‘u:*L: whisker &L: dSa)JfJA s cﬁf_ &S Canl ‘-;««AJ)LA :stats
A e s ) el L whisker

'\'SU" ) |J aijJAJ.aL’.C slas oS el g_sjbj n

e ol |y og 8 a notch Wb 5 b pslis & cnl g 5L :conf

A O sbresls By o S e o ol |, whisker jl -, sk. :out

s e gl ] el Sy slaoy S slus :group

S e ol ] el S 05,5 b ¢t mames

table() gb  F=Y-\-¥

olse €5 Glosls acgoma R 5 Jls sl 23405 esliza] table() Ctjl Olg e Wesls 3 ges 4 sl
ol ol 51 Jsl s 3 5 S 358 o0 ol | y59m 32 51 Comgar 11 & 515 342, mtcars
.ssjfu.a Jlesl (k) eyl cm (g8 so5l5 asgoma (93 Camo > Sl 2y XS ST el sul

> data(mtcars)
> attach(mtcars)
> table(cyl)

cyl
4 6 8
11 7 14

05 bl 58 s Sl Oppon | 4N Gl 055
> table(cyl)/length(cyl)

cyl
4 6 8
0.34375 0.21875 0.43750

sl sl L6 barplot() plye cos (ab L )18 pl 5905 v 5 I3 508 &) gots 55 s |y 4D
a3 ol aMe i T S Ll 0t syl table() gb bavg & el 2 mb Gl ST
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0.4

0.3

0.2

0.1

0.0

table jlge ol :F-V IS

doder Su (il mb dsl 4500 5 prop.table() 5 margin.table() . sleis table() &b
S ang py Jle 4 STl e pamia Jyde (oed Sl sa9d 5 LSoe eme |y

> m <- matrix(1:6,2)
> m

[,11 [,2]1 [,3]
[1,] 1 3 5
[2,] 2 4 6

338 0 Jlel m (55, margin.table() b osS|

> margin.table(m,1)
[1] 9 12

> margin.table(m,2)
[1] 3711

s 093 ST Bl Uy g sdiulas a2l 2 815 e sales ssb 1 81 ol o6 pys LS
M3 g Gty |y Syl ol IS faame il 05
335 oo Jleel m (g, prop.table() &b osS|

> prop.table(m,1)
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[,1] [,2] [,3]
[1,] 0.1111111 0.3333333 0.5555556
[2,] 0.1666667 0.3333333 0.5000000

&S ysboled .l o oo 12 302 o 093w olie 5 950 5 Jpdar ol Jaw ole o
el Sly gy el s o b jolie Eaaza 558 0 2o
> sum(prop.table(m,1)[1,])
1] 1
S a5 Sy 0y e 4 5S]

> prop.table(m,2)

(.11 [,2] [,3]
[1,] 0.3333333 0.4285714 0.4545455
[2,] 0.6666667 0.5714286 0.5454545

11 33 pow iga polie 5 1L sde ol 093 (5w polie B 30e  Jyder sl o5t polie
sl dmly gy 2 Jpde g polie faame 358 g0 dbade &S 5bplen ol ou (oo

> sum(prop.table(m,2)[,1])

1] 1

bbb amls ©is ! 2ok 0313 1500 o 55 S oals L3 s s ]y 5 Jta ols e table() et sl

Dy s ao s .»qu.« skl 1.5

> set.seed(10)

> y <- rpois(1500,1.5)

> table(y)

y
o 1 2 3 4 5 6 7 8

336 522 350 193 59 26 11 2 1

Sabge 5522 B bl 336 s jis slas Gl s oS

@tJ"JlS ol Gl gl s w93 bl ol S a | Ll Jodes l5 e g;-’l-w 4 g5
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g s eoliul as.data.framey()

> as.data.frame(table(y))

y Freq
10 336
21 522
3 2 350
4 3 193
54 59
6 5 26
76 11
8 7 2
9 8 1

Dyl gn £ls, Jlis] @t Lo 4 o gS]
Jup Jlaml J&s mb F-Y-N-Y

3% 0l s Sy Jus Jisl JBs pb

1 _e-w?

f(:v;uaa)zam

S am gy JS ol gret w6y Jlial JBs pb ol

X <-seq(-4,4,0.1)
par(mfrow=c(1,2))
plot(X,dnorm(X),type="1"xlab="x", ylab="1f(x)", main="PDF’s Normal")
plot(X,pnorm(X),type="1",xlab="x", ylab="F(x)", main="CDF’s Normal")

it | S g o 532U 31l b lm 555123 80 Joolo -1 JS WL slo S sl
{71 JS2) 5 S alie )l wb L L o 5 35

set.seed(5)

Y <- rnorm(2000) # 2000 from Normal(mu = 0, sigma=1)
gl oo B 450 5855 5 -4 5l 5SS slael uj 5w s

Y[Y <-41Y > 4] <-NA

x <—seq(-4, 4, .1)

e ey S8 Sy 5 ) S8 ebs f')fﬁ:-m:“ olse b osdpn Jleed Gl 55 5 5o
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JUss res y Jloiml JBs b sla g el :0-F IS

hist(Y, breaks="FD", xlim=c(-4,4), freq=FALSE, main="")
title("Histogram of Normal distribution")
lines(x, dnorm(x), lwd=2)

qqgplot() 5 qqline() «qgqnorm() é'-’bf(j'f O-Y-\-¥

Ls S KT sl Jls bosls 1 sls ples qquorm() g b b esls (e Sy 39 Jboss 0l5 0

(V=¥ JS2) aslas sl o 558 Jool> qqline() b 51 ey L (g K3 o e | ey
IS amg i Jle a0y, 00,04

X <- runif(200)

y <- rnorm(200)
par(mfrow=c(2,1))
ggqunorm(x,main="")
title("Q-Q for uniform Dis.")
qqline(x, col="red")
qgnorm(y, main="")
title("Q-Q for normal Dis.")
qqline(y, col="red")

Gslr 551023 55 Sl (e 93 ol U & 3508 hae |y Jlser cal Gl el 220 0305 (5w 55 S
L S JSs Luiﬁ'ﬂ-’r-; ) Ls)ls 5525 qqplot() &y & (B R 0L s L8 ¢l rl?.-3|
eslical anly L S 51 515 on 55 delin sl ol S35 BB Sin 55 o5 o] at |y o)

LAY J8) 33800 Jools abline(0,1) g 1 oslizel b o el ol gy Sloes b il 3508
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x <- rnorm(500)
y <- rnorm(500)

qgplot(x,y)
abline(0,1, col="blue", lwd=2)

0305 (5w 35 SUS lages Siulad (AT IS

ecdf() g §-Y-\-¥

ecdf() «S's)ls 3405 2L Ll ,JJSP:.WJI) bl |y ez CJ};C,L Olg oo I aka-)\.a)b oS shilea
S amg g Jle 4 a0 S ) (07 (e S 9 295 el
> x <— rnorm(10)
> plot(ecdf(x))
N VL B g W S L
ol (b P Il ,0) | dsms P Jll ©is S aSamg VoV ags 5 LIS 4 (S|
..,Ubbu.o

> x <-seq(0,2,0.1)

> plot(x, pweibull(x,scale=1,shape=2),type="1", main="ECDF and Weibull CDF")
> x.teo <— rweibull(n=200,shape=2, scale=1)

> plot(ecdf(x.teo), add=TRUE)



Telegram: @Farabar_BI

13 Jlasly U ¥ L

ecdf(x)
21 b
-
©
S >
-
©
c 7 o
=
=z —
w
<
c 7 o
-—
o
s 7 A—
-—
o
e +—
T T T T
-1.0 -0.5 0.0 0.5
X

Jbs o7 ez s g Sl AT S

ECDF and
Weibull CDF
Q
«©
— o
o
]
o
<
©
5 8-
W
o
T
& < |
< o
H
7]
g o
o
o |
S
T T T T T
0.0 0.5 1.0 15 2.0
X

s 27 2o s e phles VeV U



Telegram: @Farabar_BI

VAN (b e pe Y

LE Jloml J&s g6 V=YY
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0

90 0l pj Sy w ) LK Jles | ‘_,ng- @t Ol5 s

1 a—1,-%
W.T e B .%'ZO
fle) =147
0 <0

@ =1l ST 555 oo 0dal (scale olie jubl) 55 (shape JSi zabb) @ bl 53 shls w6l

ol ) Oy a4 Jlia (;“g\e Cgt’ ol GLAleL:j

px = af

aif = 0462

o G 5 Ll 55 SUsles o

2
. <NX>
o = i
Ox
S am g (VT JSL) I ol 3se 5 Rladls & osS]|

x <— seq(0,10, length=100)

par(mfrow=c(2,2))

plot(x,dgamma(x,shape=1,scale=1), type='1"xlab="x",
ylab="Prob", main="Shape 1")
plot(x,dgamma(x,shape=2,scale=1), type='1"xlab="x",
ylab="Prob", main="Shape 2")
plot(x,dgamma(x,shape=5,scale=1), type='1",xlab="x",
ylab="Prob", main="Shape 5")
plot(x,dgamma(x,shape=10,scale=1), type="1",xlab="x",
ylab="Prob", main="Shape 10")

LVY-F JSL) acS a5 scale ullb Jls 4 (55|

x <- seq(0,30,length=100)
plot(x,dgamma(x,shape=2,scale=1), type='0", xlab="x",
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ylab="£(x)", main="Gamma pdf’s")
lines(x,dgamma(x,shape=2,scale=2), lty=2)
lines(x,dgamma(x,shape=2,scale=4), lty=3)
lines(x,dgamma(x,shape=2,scale=8), lty=4)
legend(x=20,y=.35,paste("Scale=",c(1,2,4,8)), lty=1:4)

S ang 5 Jle a ol G5l L LE m g ol 5,5 glaesls e So L Gl5

X <— c(4.75, 3.4, 1.8, 2.9, 2.2, 2.4, 5.8, 2.6, 2.4, 5.25)

n <- length(X)

alpha <- (mean(X)/sd(X))"2

theta <— var(X)/mean(X)

x <— seq(0, 8, length=200)

plot(x, dgamma(x,shape=alpha,scale=theta), type="1", ylab="f(x)")
points(X, rep(0,n))

(0575 65 Sl cal b 2505 1S5 |, Wb Ji gl 4l 353 0n ol VYT IS G slaS sl
Al e LSS s 4 (3 ) o sbesls ool ol

X <— c(4.75, 3.4, 1.8, 2.9, 2.2, 2.4, 5.8, 2.6, 2.4, 5.25)

n <- length(X)

alpha <- (mean(X)/sd(X))"2

theta <— var(X)/mean(X)

x <— seq(0, 8, length=200)

plot(x, dgamma(x,shape=alpha,scale=theta), type="1", ylab="f(x)")
rug(X, ticksize = 0.03, side = 1, lwd = 2)

Syt ol VFY S G5 s sl |
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(S5 gm0 & 2 D) ool (s Sy LE b G35l Sl N F-F IS
dopam il J&o mb A-Y-N-Y

el b sl T g5 g 6y 35050 058 o 85 g 3| Jliml JBs ol Sl oslsls gl
3 Ao ol (S o bl Jlo Jlial JBa b plor LB sao o Jlia] JBs 26
it 352,83 &5 e Jlo | S8 gl eelo hahk,b s aibe 3 4l o (S92S
el 5 Syt ol Jsap S 23boo W 55 4t gy 5 cal 351
1 z—A
f@) = tqamrle = Al e s
|s|*T'(a)

pl5 2tk B2 > 0 s el gl bl Ay (el bl s # 0 (JSa bl a > 051 s oS

G cpl 4> 3905 o3linw] PearsonSD a1 kb 5 Cuned 35590 R dicer > l.as@)‘,}' sleslgls ol
Dyedtlos 5 Oy | besls (25 ol kS )l 0l

> library(PearsonDS)

> x <-¢(2,5,9,10,8,11,15,13,18,22,20,32,25,21,26,29,35,45,40,50,60,100,
+ 30,55,58,65,77,66,70,170,100,105,48,61,59,64,65,70,72)

> empMoments(x)

ol 5 Sy W S Jols

mean variance skewness kurtosis
46.948718 1157.074293 1.236126 5.343204

KS a5 g IS & 298 e ey SRS e (25 Gl (SIS Ol5 e S a2l 2

> library(PearsonDS)

5. Pearson
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> pearsonDiagram(max.skewness = sqrt(14), max.kurtosis = 24,

+ squared.skewness = TRUE, lwd = 2, legend = TRUE,

+ 1 = 301)

ol S1 o581 .l squared.skewness = TRUE ¢l ST 3L .\ISJ.s ] VO-T S YL JSJ..&L’:-

VO S b dsh baygme i b o&KT S, squared.skewness = FALSE &, s olsS)l
30 Do Sy b S ezl sy g5, ln Jlinl mb sl a2 D35 &, bples 58 e Jols

o Jba Gy ol Golo 55 ey sbpis glsl 2, o el cpl AS o e gl pb sl o r

> library(PearsonDS)

7/2—poinl—dislr
® Pearson 0
Pearson |
Pearson Il
—— Pearson Il
Pearson IV
—— Pearson V
Pearson VI
Pearson VI

o Slags plSLs Gl 1V0-F S8

—— 2_pOint-distr|
. ‘earson 0

Pearson |

Pearson Il
—— Pearson Il
0 Pearson IV
—— Pearson V
Pearson VI
Pearson VI
)

T T T
25 3.0 3.5

VBL s b e sl s oIS (el NPT IS

S 4G pgm €5 ey (205 X
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> set.seed(1)

> plllpars <- list(shape=3, location=1, scale=-0.5)

> # calculate probability density function

> dpearsonlII(-4:1,params=plIIpars)

[1] 0.004539993 0.021469608 0.089235078 0.293050222 0.541341133 0.000000000
> # calculate cumulative distribution function

> ppearsonlll(-4:1,params=plIIpars)

[1] 0.002769396 0.013753968 0.061968804 0.238103306 0.676676416 1.000000000
> # calculate quantile function

> gpearsonllI(seq(0.1,0.9,by=0.2),params=pllIpars)

[1] -1.6611602 -0.8077838 -0.3370302 0.0431121 0.4489673

> # generate random numbers

> rpearsonlII(5,params=plllpars)

[1] 0.1961997 -1.5223444 -1.4583283 -0.5992938 -2.3663249

PR WS B AR AT
Olgse b 4SS S5l o aw 2285 100 6 15 slael sola bl aile Sl ol sbaa o
Sl 5 IS &5 4 sample() mb 50 iluans R oL Ly
sample(x, size, replace = FALSE, prob = NULL)
ol s oS
2l DL 5 sae K5 pe o ol LB 550l x
338 Ol bl oS (sslas ssize
338 ol Bl LUy 6,8l 5% 15,5650 sreplace
Sl by b gl Ol 4 K5 e &S canl )les ls  prOD
Lo
100 6 1 5l Gl a soe S o]
> sample(1:100, 1)
[1] 19
o6 Sk 10 O,
> sample(1:6, 10, replace = T)
(115435461524
bl YL L b S L0 10 o6,

> sample(1:6, 10, ¢(0.6,0.4,0.1,0.05,0.03,0.02), replace = T
114211121143

S (o 5 G3Ls & o0 6 (5ST 3505 Sy 355 00 35 (ol oo 4 G o 8 (slancS o
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> urn <- c(rep("red", 8), rep("blue", 4), rep("yellow", 3))
> sample(urn, 6, replace = F)
[1] "red” Ilyellowll n'bluen Ilredll "red” Ilredll

Juio) 6 G slajmall 35l F-AY

ot g sl b Jlisl g6 S slajabl ol5 e il lats) 4 Wil e & 5bo Ll
.D‘}&.; eJLZI L@.;Tdaj Sp [:la ulyw ?wlA;.LWJ)JSIAD- L):‘JJ) LAJJM&}) Sole

bei)s Sl oy, a0 ] Jlos| 6[‘; sl sl aSs)ls 549 MASS plse e slas R L5,

J)I o Sy e ULA‘;)T 9> stl.\ S Canl Sem g0 ﬁtdlstr() [:la & Gﬁala Lo u)l 2> v\nS(;A )Jj];,f

Sl oS Jls 3 b & ks, e Jlas @L? £9° 9 2k o3l 2l Bl cml L &S plaesls

b 0sS] apton a5 (painie bl L) WS s b ool shisl (s oo 12l bl s 5Jto

3380 33y il 3l 5550 slaesls y SLE Jlia| b b sl Isames LS L] gt o2

library("MASS")

set.seed(1)

random <- rgamma(500,8.5,2.5)

para <- fitdistr(random,"gamma"); print(para)

para <- unlist(para)

x <-seq(1,10,0.1)

y <- dgamma(x,3.5,2.5)

plot(x,y,type="1")

lines(x,dgamma(x,para[1],para[2]),lty=2)

legend(7.0,0.30,legend=c("exact", "ML"), lty=c(1,2), bg="gray90")

Sydige Jole VAT S WL asly (bl L

gjl.oi LSU’USJJ O=\=¥

35850 ASE gl iy spie 53y ral 5o el (25 il 5 )bl lats, obime R b
t 4.9)2 ij &J U}‘JT \-0-\-\"

t.test(x, y = NULL, alternative = c("two.sided", "less", "greater"), mu = 0,
paired = FALSE, var.equal = FALSE, conf.level = 0.95)
ol 4 oS
ol 35 g0 03l (5051 S o7 3 g 03> v S| .dcen s3de slyls, ixy
Jtwo.sided” ol (5500 038 ol BSLE S Gles, Lus oSl o) calternative
6. Maximum Likelihood
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00 35l sbasubl besls (s So Ly LB b ULy G2l \Y-F IS

S eslind 6,880 sl 5 o sl G dlg oo L Vless” o "greater”

Sg>9 d.;}o.;)))fl tv\.»S(;A UL”.;J) l.hu:gvl:.d )y L) J\AJL;A UL‘:“ J) wgvl.:.o QwJJJI.}iA ASLSQ.A.C mu
Ll ool (25t (al ails

Al aals Sbss gail Al STl b sl ipaired

el (F) o (2505 5 %l oo bbbyl aal (T) cu)s Sl el ik i var.equal
ol 555 e Sl sl 550 sl (7195 (28 00) oleebl b sconfilevel

S sl [, MU=T0 i o5 trees slassls 3 :\ Sl

> data(trees)
> t.test(trees$Height, mu = 70)

One Sample t-test

data: trees$Height

t = 5.2429, df = 30, p-value = 1.173e-05
alternative hypothesis: true mean is not equal to 70
95 percent confidence interval:

73.6628 78.3372

sample estimates:

mean of x
76

Psdsn 3y e 25 ol
gl G yma I LT aS el cpl Jlgw 555 .ssjfu.a wlol g5 Comgu s 3931 S A8 (55 Y Sl
S e ool ol 51 S Sapds> s 5 S o oaliul ol 5l ayssm i L ol sl 59 50 £slS
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ol ) Oyt &S l 00 (5, 805151 (JE L) mpg e
Car ‘ 1 2 3 4 5 6

mpg w/ additive | 24.6 189 27.3 25.2 22.0 30.9
mpg w/o additive | 23.8 17.7 26.6 25.1 21.6 29.6

> add <- c(24.6, 18.9, 27.3, 25.2, 22.0, 30.9)
> noadd <- c(23.8, 17.7, 26.6, 25.1, 21.6, 29.6)
> t.test(add, noadd, paired=T, alt = "greater")

Paired t-test

data: add and noadd
t = 3.9994, df = 5, p-value = 0.005165
alternative hypothesis: true difference in means is greater than 0
95 percent confidence interval:
0.3721225 Inf
sample estimates:
mean of the differences
0.75

55051 ks.test &b L lsy cesls S olg o

> x <- runif(100)
> out <-— ks.test(x, "pnorm")
> out

One-sample Kolmogorov-Smirnov test

data: x
D = 0.5007, p-value < 2.2e-16
alternative hypothesis: two-sided

Sges o3l ks ¢y g050 5l olg oo 5o Al o A5 ©is So il )l esls 55 S
> x1 <-rnorm(100)

> x2 <-rnorm(100)
> ks.test(x1, x2)

Two-sample Kolmogorov-Smirnov test

data: x1 and x2

D = 0.08, p-value = 0.9062

alternative hypothesis: two-sided

25 5 358 Dby L 300 b S S asS 55 b g B e osel 5l Jle S 4 055

338 Jols
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Sy |1 2 3 4 5 6
Shli |43 49 56 45 66 41

S ang 5 S 4 D9l oo osll = e ()_,,aﬂ
> counts <- c(43, 49, 56, 45, 66, 41)

> probs <—rep(1/6, 6)
> chisq.test(counts, p = probs)

Chi-squared test for given probabilities

data: counts

X-squared = 8.96, df = 5, p-value = 0.1107

ol G151 5805 01107 Ly Jls ] lie oS 0 il ds)s 5 G sl 05 Ul sme o S
Bedem 3y 03 Db U2 b
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y 7 x14x2
ol y = o+ Pran + Pay € Jsap Ay 4 5P Oyl S
S 0B deease s Coge w h G el Wl sl sl sl o se Lol Rl 02300 sk 4
358 o Gl elis
y ©-14+x1+x2
bt & s (b g S s ol Slee bl %, 7\ cla Sas oS il wils ang
XS x5
vy~ x14x24x1:x2
el y = Po + Bray + Bowg + Braxixs + € Jsap Ay 4 558 O)le &S
S 3l o a ) (95 5 456 slades T Shes 1 eslic
y "~ (x14x2+x1:x2)"°2
el ]y Joles WL 55
y 7 x14+x24-x3+x1:x24+x2:x34+x1:x3
3oz 1t a5 S ubplen 28 Gl gy S Asles 1 e by e = Shee
S amg 5 Jle 4 sel Bl |y el
¥y~ (x14+x2+x1:x2)"2 - x2:x3
el 5 ahaly Joles W Sy
y ~ x14+x24x3+x1:x2+x1:x3
ASamg pj Jle 4 XS LS e Gl ) e e Tl
y ~ I(x1+x2)
R Jda 5 X2 ,usly.ufllﬁma Sl y = Po+ B(a1 +22) + 2 Jpap dys & G O)le S
s S olatl 48 us 5 Sy 4 ST 3pd oy 93 M S
y ~ x14+2*x2
e Joe b s Sppe a4 b ol s Gl
y ~ x141(2*x2)
el ot a R ol s of Jyeb oK sl y = fo + S + oa? &)pon b 3,50 Jou S
y ~ poly(x, 2)
SBRITe LR

y ~x+x272
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Im(formula, data, weights, subset, na.action)

S g 5 slresh 4

genel gene?2

-1.06  -1.08
-0.81 -1.02
-0.48  -0.39
-0.42  -0.48
-0.30  -0.58
-0.35  -0.24
-0.31  -0.05
-0.18  -0.33
-0.20  0.51
-0.11 -0.53
-0.09 -0.47
0.16  0.10
0.45 0.39
0.53 0.11
0.67  0.52
0.80  0.34
0.87  1.08
0.92 1.21
b Do e bsail 5 (Sed oy s ] oS ol 52l 6,53 gen_reg.txt oboa B s 58 slaesls

> x <- read.table("F:/R_files/data/gen_reg.txt" header=T)
> cor.test(x$genel, x$gene2)

Pearson’s product-moment correlation

data: x$genel and x$gene2
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t = 7.5105, df = 16, p-value = 1.246e-06
alternative hypothesis: true correlation is not equal to 0
95 percent confidence interval:
0.7071560 0.9556856
sample estimates:
cor
0.8826268

25 dsos b os Sy e o5S
gene2 = 3y + 1 X genel + ¢

..»qu.a Jleel Laesls (59,

> x <— read.table("F:/R_files/data/gen_reg.txt", header=T)
> m.reg <— lm(gene2~genel, data=x)
> m.reg

Call:
Im(formula = gene2 ~ genel, data = x)

Coefficients:

(Intercept) genel
-0.05541 0.97070

Sy b B Dot Olgoe [ L lasS

> x <— read.table("F:/R_files/data/gen_reg.txt", header=T)
> m.reg <- lm(x$gene2~x$genel)
> m.reg

Call:
Im(formula = x$gene2 ~ x$genel)
Coeflicients:

(Intercept) genel
-0.05541 0.97070

S amg 5 dsde & Ga ) 4 bg e by b Gl

Expression Description

coef(obj) regression coefficients
resid(obj) residuals

fitted(obj) fitted values
summary(obj) analysis summary

predict(obj,newdata=ndat) predict for new data

deviance(obj) residual sum of squares
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> plot(x$genel, x$gene2)
> lines(x$genel, fitted(m.reg))

o3litul 3 5 Sl 5l olgoe 8L G35l B ) sl 358 o0 Jool V=T S 5 glaaS sl L

x$gene2
0.0

x$genet

3l iy by ST lsses Sy il ) -F S

-3 ga

> plot(x$genel, x$gene2)
> abline(m.reg)

J:’.I) LAbJoLA:.BL: (A:..BL: ‘.):JJIJJ L.;-j L}"J’U .LLLJJ aj)’tc ASJ\:««SL;A d.L.‘»)LGIJ Y—\o L}S\.:j_)_)b U_}"SI
D305 ety Ol s

> plot(x$genel, x$gene2)
> lines(x$genel, fitted(m.reg))
> segments(x$genel, fitted(m.reg), x$genel, x$gene2, lty=2)

slhas b pslie b asl 35l Joe 5 Slol Sledbl 51 slo)b o350 ety ¢y summary() b
S amg 5 e ol die Ll Mﬁ 5, st
> summary(m.reg)

Call:
Im(formula = x$gene2 ~ x$genel)

Residuals:

Min 1Q Median 3Q Max
-0.3812 -0.2196 -0.0084 0.1492 0.7595
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x$gene2
0.0

-1.0 -0.5 0.0 0.5

x$genetl

Lo bl 5 o pme S 5508 So Sules :V-F IS2

Coefficients:

Estimate Std. Error t value Pr(>|t|)
(Intercept) -0.05541 0.07330 -0.756 0.461
x$genel 0.97070 0.12925 7.511 1.25e-06 ***

Signif. codes: 0 “***’ 0.001 “**’ 0.01 “*’ 0.05 > 0.1 ¢’ 1

Residual standard error: 0.311 on 16 degrees of freedom
Multiple R-squared: 0.779, Adjusted R-squared: 0.7652
F-statistic: 56.41 on 1 and 16 DF, p-value: 1.246e-06

Syt ) e ) dslen (ol el 350 ol5 e confin() wb L
> coef(m.reg)

(Intercept) genel
-0.05540906 0.97070027

> confint(m.reg)

2.5% 97.5%
(Intercept) -0.2107882 0.09997012
genel 0.6967126 1.24468796

35 6oLl O |y gl Olgsa &S XS o 03 355 3 | Sbl sy &) s0a summary() 6[3
AS axg pi3)lse a4 58] 5ge oxlial S0 lacaand ;o LT 515 sl las
summary(model)[3]

$residuals
summary(model)[4]
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$coeflicients
summary(model)|6]
$sigma
summary(model)[8]
$r.squared
summary(model)[9]
$adj.r.squared
summary(model)[10]
$fstatistic
S b3 mureg Jaa o3ly sl & i cand muteg Joe b bl s 2S5 dalie o shiles
with bl ol a3 o0 sy summary() gl & slaxis DSy Lo 53] Casay sl
AS axg s Jle 4 sge ealinad 50

> with(trees, {m.reg <- Im(Girth~Volume)
+ summary(m.reg)})

o 8L Gl By BB )00 0 (S gt Jole S ) b oles YL oS sl
AS g 5 S 4 s eslia] with Ctjl Ol s

> with(trees, {plot(Girth~Volume)
+ abline(lm(Girth~Volume))})

QJUJASMJfr}LuU;}JmJ)TW}hM &J"“w‘:’”wﬂu‘“RZd]“‘C”'b Afg'_‘,w|rﬂf ol s
Ll ol a5 555 (S 3 oot G ke WL Ol A3l 0 & shiles S B2 L
D9 MLLA ‘.'A L J) LhJJw u'y‘_;m’ L)’IJ‘L" ./\.»S(;AM esls sluss Cpoed g l.hJ:JC.A slow LJUJ.A U"I

n )2
R?—1_ > i1 Wi — 0i) 1 SSe

Yo (i —7)? S5
Olsiee ol amys cdbs bossl o SS =200 (i — 1) 5 SSe =D i (Y — §i)* ol s &S
Dge i 8 ) b b ek o 2

R24:1_556/(n—p):1_ n—1\ SS,
adj SS,/(n—1) n—p) SS,

abie p =1l JE it slis @]l bt 3lis p oy dsel slas n ol s S
ol predict.lm() g6 51,6 cul sl 3503 3530 Gam Sy dslen loslizal b ], s pslin ols s
by oty b sl 35l b 5 slebais 30 e w8 &ppo il 3 8 S e

> predict.lm(m.reg, newdata=data.frame(genel=c(0.1,0.2)), int="conf")

fit lwr upr
1 0.04166097 -0.11587731 0.1991993
2 0.13873100 -0.02557153 0.3030335
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> predict(m.reg, list(genel=c(0.1,0.2)), int="conf")

fit lwr upr
1 0.04166097 -0.11587731 0.1991993
2 0.13873100 -0.02557153 0.3030335

S pads \-YA\F
4 UI}’L;A Jt.o (.5')“ b‘}w a;Lé:..J @LAU@LL) LAU}AJT_)I OI}’(j" (au\AT CA.«Ju\J JJ\A (57-.,.«4 Cono (_5'4.4
g oylal 5,0

sz Jloy esslosl LT @

St b (g ) by ol o 2bily U 0

53,15 359 &y palia LT @

S JES |y el JUoji g5 s e

> res <— resid(m.reg)
> ks.test(res, "pnorm", mean=mean(res), sd=sd(res))

One-sample Kolmogorov-Smirnov test

data: res
D = 0.1553, p-value = 0.7217
alternative hypothesis: two-sided

338wl ToF S lase ls oy psls oS IS dlis s | 5 Shses S

> par(mfrow=c(2,2))
> plot(m.reg)

Sl ead)be Lloge )l ol
sy 5l 35 8 y=0 L Jom sl Jools JS2iail 3l olin conm y Lrodiliily polie
Sak ol |y s,
Sl (sma onh Bgd s a1l 4 Sosp eilesl b 10l qaplot lsses e
ASr o Jbs s Sl ediledl lose
ik bl s o plis | sas o)kl slassilosl (95 4oy l3sa cpl sscale-location jlsse o

RNEVLIUN.Y e.}JlAt.;l{JiJu-‘ L)’JST)J"
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plot(m.reg, which = 1)
S ge o3kl 2 508 51 1 sae by L 0S5 qgplot s g g sly XS o0 (=) |, JS sl S
plot(m.reg, which = 2)

Sleabl Alols Y-Y-\-F

e o3l 5 GBS 5 olg s plaebl sl sbnl csly

x <-read.table("E:/R_files/data/gen_reg.txt", header=T)

m.reg <— lm(x$gene2~x$genel)

new <- data.frame(x$genel <- sort(x$genel))

pred.w.clim = predict(m.reg, newdata=new, interval="confidence",level=0.95)
plot(x$gene2~x$genel, pch=20)

abline(m.reg, col="blue")

lines(x$genel,pred.w.clim[,2],col="red", lty=2)
lines(x$genel,pred.w.clim[,3],col="red", lty=2)

pred = predict(m.reg, interval="confidence"); print(pred)

predl = predict(m.reg, interval="confidence")[,1,drop=F]|; print(predl)
legend(-1, 1.2,

c("obs. data", "predict", "Lower b.", "Upper b."),
pch=c(20,NA NA NA), lty=c(0,1,2,2), lwd=c(0,1,1,1),
col=c("black","blue","red","red"))

e oy FF S 56 S sl |
Sie 398 e 0l CAIC oS 5ga ealia] slalnls 51 ols e 4l 35l sladie o dmslin ly
snlin (sl Gl 35250 Ro3sx )5 4558 oo ealicel trees (slosls 51 Jts sl -l Sl o S
S Ll ) s s S Gl (BB el g Jols S
> trees
S 338 n tlon AIC dals S, 58 (sl 5 59000 438 5 s trees sbaesls sly Joe 53 55
S anlin | gl e b asls
> Im1l <- Im(Volume ~ Height * Girth, data=trees)
> AIC(Im1)

1] 155.4692
> 1lm2 <- lm(Volume ~ Height + Girth, data=trees)

1. Akaike’s An Information Criterion
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* obs. data
— predict

-- Lowerb.

-- Upperb.

x$gene2

— T T T
-1.0 -0.5 0.0 0.5

x$genetl

720 gl Aol b gy S) 1350 Sy oles oF-F St

> AIC(Im2)
1] 176.9100

J]b}ﬁ:’ 4.7-&.;\.4 F.vJJ "-Y-\-\G

et S cunl b 538 aeslie (2 Lol 5l a5 2l trees asgoms sbrosls Sy &S (55

> library(scatterplot3d)

> s3d <— with(trees, scatterplot3d(Girth, Height, Volume, pch = 16,
+ highlight.3d = TRUE, angle = 60))

> fit <—Im(Volume ~ Girth + Height, data = trees)

> s3d$plane3d(fit)

Ox“JfJ BL b claosly Y-\

objys sl a,\.LAfLe.T slaadse 5l uSV s il a2l LS,_LAY%,JJ,« ) Sl (S "_,j:..ujfjﬁ
S amg s Jle 4 ol e LG O):«JfJ owT Cwndts sl ol ol 25 R

> x <- ¢(12,4,6,8,13,15,19)

>y <-¢(11,2,5,NA,20, 23, 33)

>z <- (3,6,8,11,40,21,99)

> regl <- lm(y"x+2)

> regl

ol Oyyoty amS | sSS Gl 5l e

2. pairwise
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Call:

Im(formula =y ~ x + z)

Coefficients:

(Intercept) X z
-5.19862 1.57928 0.09165

ol 55 gt amis gl Il g 5w asls] s ST

> regl$model

y X z
11112 3
2 2 4 6
3 5 6 8
5 20 13 40

6 23 15 21
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> x <-¢(12,4,6,8,13,15,19)
>y <-¢(11,2,5,NA,20, 23, 33)
> 7 <— ¢(3,6,8,11,40,21,NA)

> reg2 <- lm(y~x+z)

> reg2

Call:

Im(formula =y ~ x + 2z)

Coefficients:
(Intercept) X z
-5.6706 1.4996 0.1843

> reg2$model

y X z
11112 3
2 2 4 6
3 5 6 8
5 20 13 40
6 23 15 21

0ols Sy slros S sla loge puay  N-T-N-Y

e Sl 51 syl sl il slaey Sesls Sy Jo s plgon 23 b St oS bl
3115 5 ol pairs() g 31 o2biel U R 4o S il 2l iy S sy 5 S s g
osliw] R s trees slaesls 51 Jlu sy das oo cuwday | G281 laylsged 51w 5L S 6[3 ol

RealCe

pairs(trees)



Telegram: @Farabar_BI

V00 oS sbdae  F Jas

sy dali FF S s
5o b Syson | lsses a il (35l bsbs (e 5 SS a olgse LRSI loses e 5be 5o

65 70 75 80 85
I I I I I
o 07 o
&
| ©
o, °og ®
o © 00 L ©
Girth o o° oo @ L«
o o° oo
[ 9 F e
° ° & %50 @ | o
o
°© o 8 I
3 ® o o, o
o o
S 0% ) 6“0 cou o oo
o o
o . [
g4 do, Height g
[ o o o
o o
R o ° o
0 <) <]
8 o o
o ° o °
o o
L. ©
R
o %0 B
° -8
o 0. © Volume [
QO [
oq s o L g
) o o o °
<) o o 0 |
§b o o & oo
a 00 o - 9
T T T T T T T T T T T T 1
8 10 12 14 16 18 20 10 30 50 70

By G 0313 S slaeg S lage Sl #-F JS

b3 55, 6[‘3 ol s Olg e &S 5,5 5555 panel rl; 4 u;l.a‘,fj pairs() GUJJJUCA uly .cils
S ang g Jbe 4 05ST g 8

> pairs(trees, panel=function(x,y) {points(y~x); abline(lm(y~x))})

g dala V=Y S G558 s sl ol

S aog trees oxl (SRS S a ntls 35 5Ll b ol b G5 il <)
> pairs(trees, panel=panel.smooth)

g dalas A-Y S G s sl ol

o Gilp g wilwleed (2bogs V=Y

UL:) LGJT "sIJJ /:) (}JJ:'?" GLAD,}:":J) 5.9“:'(5‘ UI_}"C GEQJ:-C LSL“U‘:JIJJ CA?U :y‘}a.&o LA;S\:,S, &}, L)’IJb
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saalin ;0 | Wl 5l sae & acis Jlel LB ik clos,sma R s s5lalsen 5 obopso

> x <-1:10

Silwylged 5 (2boa,s

350 il B o o (approx() gb) b 2bios @
el Sk Sy Sl lses oS spline() g sl 5l el b (obisg)s @

Jae o 4 ) ol bl Ll el es (smooth.spline() &) lyer 5,58 S bl acgenrs @

ASamg p; Jle w58

>y <-¢(9,8,6,7,5,8,9,6,3,5)

> plot(x,y, pch=10, cex=2, main="interpolation,smoothing")
> lines (spline(x,y, n=100), lty=1)

> points(approx(x,y, xout=seq(1,10,0.1)), pch=1)

> lines (smooth.spline(x,y), lty=2)

> legend("bottomleft" lty=c(1,NA,2), pch=c(NA,1,NA),

+ legend=c("spline","approx","smooth.spline"))

sy n s A-F U8 Vb S sl |

—---- smooth.spline

interpolation,smoothing

— spline
©  approx

T T T T T
2 4 6 8 10
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S 2338 Gy 5 5l Sl mb S5 on T pamita 5l s (i ke N) Slil conen a2, 10
ol 5 Doty Sagmam GRabil (b )

K

N(t)

1900 1910 1920 1930 1940 1950 1960 1970 1980
76.1 924 106.5 1231 1326 152.3 180.7 204.9 226.5

.»qu.«jLéT):j 399 slaesls b asl,
year <— seq(1900, 1980, by=10)
pop <- c(76.1,92.4,106.5,123.1,132.6,152.3,180.7,204.9,226.5)

y~f(x, parameters) &) youn @b ool .l nls() @b R s s o o (35l Gha) nsesle
338 parmt wb L abl esl palia 5 35800 dga s

Cwla = 002j Nto =76.1 /X =500 A:..bl .E.:IJJJ ol JJJ J.f\.A f (&.«\:&a}jbuﬁ Y Jl:.a L’)ﬁIJ-’

> year <— seq(1900, 1980, by=10)

> pop <— ¢(76.1,92.4,106.5,123.1,132.6,152.3,180.7,204.9,226.5)

> fit <— nls(pop~K/(1+(K-N0)/NO0xexp(-ax(year-1900))),

+ start=list(K=500, N0=76.1, a=0.02))
> summary(fit)

Sy Jole 5 s Vb S sl L
Formula: pop ~ K/(1 + (K - NO)/NO * exp(-a * (year - 1900)))
Parameters:

Estimate Std. Error t value Pr(>|tl|)
K 1.008e+03 8.932e+02 1.129 0.30210
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NO 7.866e+01
a 1.550e-02

2.531e+00 31.084 7.36e-08 *x*x*
2.505e-03 6.188 0.00082 *x*x

Signif. codes: O “*xx’ 0.001 ‘*xx’ 0.01 ‘x> 0.05 ‘.” 0.1 ¢’ 1

Residual standard error: 3.68b5 on 6 degrees of freedom

Number of iterations to convergence: 6

Achieved convergence tolerance: 4.301e-06

b wabsl 5 o b S by e (Vou¥ JS2) 1350 e sl

> plot(pop~year)

> K <— coef(fit)[1]; NO <- coef(fit)[2]; a <— coef(fit)[3]
> model <- K/(1+(K-N0)/N0Oxexp(-ax(year-1900)))

> lines(model~year, col="blue")

200
|

pop
150
|

100
|

Wb o5l Jds 5 Cumem Jloses Sl 1V e=F S
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# GumbelPlot.R

#

# Code for plotting annual peak flow series on

# extreme-value (Gumbel) paper.

# # This code illustrates how to customize graph axes, and
# also how to use superscripts in axis labels.

#

# RDM 2007 Oct 25

# Specify Greata Creek peak flows for 1971 - 1980

Q = ¢(1.23,2.37,0.085,1.69,1.2,0.898,0.176,0.96,0.212,0.266)
graphlab = "Greata Creek 1971-1980"

# Generate plotting positions

n = length(Q)

r=n+ 1-rank(Q) # highest Q hasrankr =1
T=(m+1)/r

# Set up x axis tick positions and labels

Ttick = ¢(1.001,1.01,1.1,1.5,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,25
,30,35,40,45,50,60,70,80,90,100)

xtlab = ¢(1.001,1.01,1.1,1.5,2,NA,NA,5 NA,NA,NA,NA,10,NA,NA,NA,NA, 15,
NA,NA,NA,NA,20,NA,30,NA,NA,NA,50,NA,NA,NA,NA,100)

y = -log(-log(1 - 1/T))

ytick = -log(-log(1 - 1/Ttick))

xmin = min(min(y),min(ytick))

xmax = max(ytick)

# Plot peak flow series with Gumbel axis

plot( y, Q, ylab = expression( "Peak Flow ("«m~3xs”-1x")" ),
xaxt = "n", xlab = "T (yr)",

xlim = c¢(xmin,xmax),

pch = 21, bg = "red",

main = paste( "Annual Peak Flows,", graphlab ))

par(cex = 0.65)

axis(1, at = ytick, labels = as.character(xtlab))

# Draw a best-fit line through the data

abline( lm(Q y), lty=1, col = "blue" )

# Draw grid lines

abline(v = ytick, lty = 3)

abline(h = ¢(0.5,1,1.5,2), lty = 3)

par(cex = 1)

33850 Jole V-0 JS2 G5 slacS sl L
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# Graph paper for IDF analysis

#

# This code illustrates how to customize graph axes and
# how to produce grid lines.

#

# RD Moore 2007-Jan-23

#

par(cex=1,las=1)

ytick = ¢(1,2,3,4,5,6,7,8,9,10,20,30,40,50,60,70,80,90,100,
200,300,400,500,600,700,800,900,1000)

yticklab = as.character(ytick)

xgrid = ¢(5,6,7,8,9,10,15,20,30,40,50,60,120,180,240,300,360,
420,480,540,600,660,720,840,960,1080,1200,1320,1440)

xtick = ¢(5,10,15,20,30,60,120,360,720,1440)

xticklab = c("5","10","15" 20" "30" 160", "2 "EM 112" 124)

XxX=5
y =10

plot( x, y, type="n",
xaxt="n",yaxt="n",

log="xy",

xlim=c(4,1440),

ylim=c(1,1000),

ylab = "INTENSITY (mm/hr)",

xlab = "Minutes DURATION Hours")

par(cex=0.65)
axis(1, xtick, xticklab)

par(cex=0.6)
axis(2, ytick, yticklab)

abline(v=xgrid)
abline(h = ytick)

par(cex=1)
33850 Jole ¥=0 JS2 G5 slacS sl L



Telegram: @Farabar_BI

\FY

Rl § (55 lagel Jim ]

0 Joi

Peak Flow (m’s™)

2.0

1.5

1.0

0.5

0.0

Annual Peak Flows, Greata Creek 1971

-1980

T T T T T T T TTTTTImT T T T TTT T T1TTT

1.001 1.1 15 2 5 10 15 30

T (yr)

50 100

w3l Gl s 5 Jel8 26 Lol V-0 S

INTENSITY (mm/hr)

#

600
500
400

300

200

5 10 15 30 60 2 6 12

Minutes DURATION Hours

24

Shls—oamoas L6 ks :7-0 IS



Telegram: @Farabar_BI

VAN (b e pe Ya1

e w15 bohed fgea Sy oo YN0

3 e 33 sladls pls o dali ST Ul s )lsds S ggrS) b bohen (ST 15908 ey

## Create a scatterplot with marginal histograms ##

X <— pmin(3, pmax(-3, rnorm(75)))

y <- pmin(3, pmax(-3, rnorm(75)))

xhist <— hist(x, breaks=seq(min(x),max(x),length=11) ,plot=FALSE)
yhist <- hist(y, breaks=seq(min(y),max(y),length=11), plot=FALSE)
top <— max(c(xhist$counts, yhist$counts))

xrange <— c(min(x),max(x))

yrange <— c(min(y),max(y))

nf <- layout(matrix(c(2,0,1,3),2,2,byrow=TRUE), ¢(3,1), c(1,3), TRUE)
layout.show(nf)

par(mar = ¢(3,3,1,1))

plot(x, y, xlim=xrange, ylim=yrange, xlab="", ylab="",col=6, cex=1.5)
par(mar = ¢(0,3,1,1))

grid(col=3)

abline(Im(y~x-1), col="brown",lwd=2)

barplot(xhist$counts, axes=FALSE, ylim=c(0, top), space=0, col="red")
par(mar = ¢(3,0,1,1))

barplot(yhist$counts, axes=FALSE, xlim=c(0, top), space=0, horiz=TRUE,
col="blue")

33850 Jole V=0 USG5 slasS sl L
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# Nested graphics

library(e1071)

n <- 1000

X <-rnorm(n)

qgnorm(x, main=paste("kurtosis =", round(kurtosis(x), digits=2),
"(gaussian)"))

qqline(x, col="red")

op <- par(fig=c(.02,.5,.5,.98), new=TRUE)

hist(x, probability=T,

col="light blue", xlab="", ylab="", main="", axes=F)
lines(density(x), col="red", lwd=2)

box()

ot o3l 1071 by 51 l3pm ol pmey sy s 23380 Joolo $-0 JS2 9 sloS sl L
s 39290 R by 555 5 kurtosis() ‘;QMSC,L |y -l
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# specify the data

x <-¢(1:10); y <-x; z <- 10/x

# create extra margin room on the right for an axis
par(mar=c(5, 4, 4, 8) + 0.1)

# plot x vs. y

plot(x, y,type="b", pch=21, col="red",

yaxt="n", lty=3, xlab="", ylab="")

#add x vs. 1/x

lines(x, z, type="b", pch=22, col="blue", lty=2)

# draw an axis on the left

axis(2, at=x,labels=x, col.axis="red", las=2)

# draw an axis on the right, with smaller text and ticks
axis(4, at=z,labels=round(z,digits=2),

col.axis="blue", las=2, cex.axis=0.7, tck=-.01)

# add a title for the right axis

mtext("y=1/x", side=4, line=3, cex.lab=1,las=2, col="blue")
# add a main title and bottom and left axis labels

title("An Example of Creative Axes", xlab="X values", ylab="Y=X")
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x <-1:2

y <- runif(2, 0, 100)

par(mar=c(4, 4, 2, 4))

plot(x, y, type="n", xlim=c(0.5, 2.5), ylim=c(-10, 110),
axes=FALSE, ann=FALSE)

axis(2, at=seq(0, 100, 20))

mtext("Temperature (Centigrade)", side=2, line=3)
axis(1, at=1:2, labels=c("Treatment 1", "Treatment 2"))
axis(4, at=seq(0, 100, 20), labels=seq(0, 100, 20)*9/5 + 32)
mtext("Temperature (Fahrenheit)", side=4, line=3)
box()

segments(x, 0, x, 100, lwd=20, col="dark grey")
segments(x, 0, x, 100, lwd=16, col="white")
segments(x, 0, x, y, lwd=16, col="light grey")
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library(scatterplot3d)

data(trees)

s3d <- scatterplot3d(trees, type="h", highlight.3d=TRUE,
angle=55, scale.y=0.7, pch=16, main="scatterplot3d")
# Now adding some points to the "scatterplot3d"
s3d$points3d(seq(10,20,2), seq(85,60,-5), seq(60,10,-10),
col="blue", type="h", pch=16)

# Now adding a regression plane to the "scatterplot3d"
attach(trees)

my.lm <- Im(Volume ~ Girth + Height)
s3d$plane3d(my.lm)
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