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curve(dnorm, from = -5, to = 5, col = "slategray", lwd = 3, main = "Den
sity of
the standard normal distribution™)
text(-5, 0.3, expression(f(x) == frac(1l,

sigma ~~sqrt(2*pi)) ~~ e~{-frac((x - mu)”2, 2*sigma”
2)}), adj = @)



Density of
the standard normal distribution
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par(mar = c(@, 0, 0, 0))
n =176
set.seed(711)
plot.new()
size = c(replicate(n, 1/rbeta(2, 1.5, 4)))
center = t(replicate(n, runif(2)))
center = center[rep(1l:n, each = 2), ]
color = apply(replicate(2 * n, sample(c(©:9, LETTERS[1:6]), 8,
replace = TRUE)), 2, function(x) sprintf("#%s", paste(x,collapse
= "))

points(center, cex = size, pch = rep(20:21, n), col = color)
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library(XLConnect)

## Loading required package: XLConnectJars

## XLConnect 0.2-11 by Mirai Solutions GmbH [aut],

##  Martin Studer [cre],

##  The Apache Software Foundation [ctb, cph] (Apache POI, Apache Comm
ons

it Codec),

##  Stephen Colebourne [ctb, cph] (Joda-Time Java library)

## http://www.mirai-solutions.com ,

## http://miraisolutions.wordpress.com

library(dplyr)

#it

## Attaching package: 'dplyr'

#it

## The following objects are masked from 'package:stats':
##

## filter, lag

#it

## The following objects are masked from 'package:base’:


http://yihui.name/cn/2010/08/art-of-points-in-r/

##
## intersect, setdiff, setequal, union

mdt<-readWorksheetFromFile ("mydata/ZE&)l4iH % . x1sx", sheet = "Wind %%t
",header=F, startRow=2,endCol=5)
names (mdt)<-c("code", " & H", "y2014","y2013", "y2012")
tmp<-na.omit(mdt)
tmp<-tbl_df(tmp)
tmp%>%select(code, ZFX)->name
k<-25
tmp%>%select(code,y2014)%>%arrange(desc(y2014))%>%head(.,k)->tmpl
tmp%>%select(code,y2013)%>%arrange(desc(y2013))%>%head(.,k)->tmp2
tmp%>%select(code,y2012)%>%arrange(desc(y2012))%>%head(.,k)->tmp3
inner_join(name, tmpl,by="code" )%>%inner_join(.,tmp2,by="code")%>%inner_
join(.,

tmp3,by="
code")

## Source: local data frame [3 x 5]

H##
#H# code B2/ y2014 y2013 y2012
## (chr) (chr) (dbl) (dbl) (dbl)

## 1 340006.0F MA4FR{IEF 1230838736 1455255022 459225241
## 2 510180.0F % iF 180ETF 6412945866 131040366 1086401656
## 3 360001.0F K> 1430042630 1309488431 850849028

H 7T B RAZ O FF & /N (R Development Core Team - PLJ5 H R DCT )4 7, b
filEafaiR. TEZIATE, FRREERIL FNg kB AR a5 s AT,

FATAT LU i R R R8s (http: / /www.r-project.org) | 4] 2% R BB {5 B A0
U, 1SRBCHTRRAR R AT RN S THR .

RIEE RS
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o AIRRBAFEIH, )T IR R R R
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4 RS T BN 51T Hh R SRS
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http://www.cran.r-project.org
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N T B oy A, HES 22 2% Rstudio, #TJF T IR ML, 7 IDE, T 224 RStudio
Desktop.

(http://www.rstudio.com)

TAEAE

TAEZE[E (workspace) BUZ4HTH R TAEMEE, A& LHIPTAR G B3
. AR, R BORESEAGEN R BRI (TR SR, Fra R 5
HORE L ORAT o

1.3 RFEERF

o $#iilH (Console)

PRV A ET

demo(graphics)

I

Eﬁi%%’i#--%ﬁ@&?ﬂiﬂﬂi’h K EIRACHSF5 DURH @ A S, i i
177

2. T Rstudio

e HAEN
e Console & H,HATar 21 77
o 1EHE. FHILL LY EAEHEE T

1£ Consle & 1A

demo(graphics)

=] %=

LEPIA B D4\ : demo(graphics)
& “run”

e ENCARETPN

x<-1:10

data(iris)

& “run”

3. TEEH*

R ISP B SCP BR F %
i i


http://www.rstudio.com/

getwd() IR [A 21T TAE H 3%
setwd() WEBINT/EH R

1s() FH 2T AR 2 A X 5
save() TRA7 AR 2 18]

load() gk 1A 2 1]

rm() I3 P9 A7 H R 52
rm(list=Is())  MIFR A AEH BT A X5

q() BH

ER: 75 A TS

4.7 REBMZES IR

o 7k

(@) J7ik—, 7E Rstudio A7+ (A0 & f% "Package”, & Install Bir] DLZ22E T o

(b) H¥E, EFE{EHINinstall.packages('packagename")" K5k, &% ITFEH
MR FTELEY RIRSCFE, R SHIZR, Bk, 2Ry Ran, &EFEEMN
%%,

o fn#K
load("packagename")

5. B R4S

help.start()

help(matrix)

?matrix

??matrix

example(sum)

%

(1) %2 I+ % quantmod £;

(2) 223 I IN#K xts A xtsExtra £,
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Vectors

A vector is a sequence of data elements of the same basic type. Members in a vector
are officially called components. Nevertheless, we will just call them members in
this site.

vl<-c(2,3,4)#Creat a vector"vl" containing three numeric values 2, 3 an
d 5.
v2<-c("true","true","false")#Creat a vector"v2" contain character strin

gs.
v3<-c("aa", "bb", "cc", "dd", "ee") #Creat a vector"v3" contain charact
er strings.

Matrices

All columns in a matrix must have the same mode (numeric, character, etc.) and the
same length. we usually creat a matices like this

mymatrix<-matix(vector,nrow=r,ncol=c,byrow=False,dimnames=1ist(
char_vector _rownames, char_vector colnames))

byrow=TRUE indicates that the matrix should be filled by rows. byrow=FALSE
indicates that the matrix should be filled by columns (the default). dimnames
provides optional labels for the columns and rows. For example

cells <- c(1,26,24,68)

rnames <- c("R1", "R2")

cnames <- c("C1", "C2")

mymatrix <- matrix(cells, nrow=2, ncol=2, byrow=TRUE,dimnames=1ist(rnam
es, cnames))

mymatrix

## C1 C2
## R1 1 26
## R2 24 68

Data Frames

A data frame is more general than a matrix, in that different columns can have
different modes (numeric, character, factor, etc.). One example of how to create a
data frame is given below:

a <- ¢(1,2,3,4)
b <- ¢(2,4,6,8)
levels <- factor(c("A","B","A","B"))



mydf<-data.frame(first=a,second=b,f=1levels)
mydf

#it first secon
#t 1 1
#t 2 2
## 3 3
#it 4 4

Factors

The factor stores the nominal values as a vector of integers in the range [ 1... k]
(where k is the number of unique values in the nominal variable), and an internal
vector of character strings (the original values) mapped to these integers. For
example

gender <- c(rep("male",20), rep("female", 30))
gender <- factor(gender)

This code generate a vector named "gender"” with 20 "male" entries and 30 "female"
entries

gender

## [1] male male male male male male male male male
male

## [11] male male male male male male male male male
male

## [21] female female female female female female female female female
female

## [31] female female female female female female female female female
female

## [41] female female female female female female female female female
female

## Levels: female male

summary(gender)

## female male
## 30 20

Numeric

BUE R, RSd. nT LS B (Integers), /i (Decimal Fractions), 50 B 5
Hi K (Scientific Notation)

Character

EENRLE I



Dates

HRREE . H IR ERE SRR DL 45 8 R U A B R B, SR

as.Date (x,format) iR FU3E AT 40 A DUEUE T XA 1) H AR &
g B

%d  HrRoNrH

%m  H4y
%y F
example

dates <- c("02/27/92", "02/27/92", "01/14/92", "©2/28/92",

dates<-as.Date(dates, "%m/%d/%y")
weekdays (dates)

e [1] CEBPTT CEBPY R RS CREIA
Sys.Date()-dates

## Time differences in days
## [1] 8637 8637 8681 8636 8663

list
YIRAR T, IR ENICE AT DR R s .

RIS W AR RE B iR B AL
. EEHURKA

mode(x) class(x)

o HEEMUUN 5k

KA Ayl i
character is.character() as.character()
integer is.integer() as.integer()
logical is.logical() as.logical()
NA is.NA() as.NA()

numeric  is.numeric()  as.numeric()

G NS T €

R &S BEEN txt AR
o HEEIA

"92/01/92")



read.table(file = "filename.txt",header = TRUE,sep="",fill=T) example

read.table(file="mydata/filel.txt")
read.table(file="mydata/filel.txt", header=T)
read.table(file="mydata/file2.txt",header=T,sep=",")
read.table(file="mydata/file3.txt",header=T,sep=" ")
read.table(file="mydata/file3.txt", header=T,sep=" ",fill=T)

Rl LB, FREREE AT A5 4 AR AR, 128 5 ARSI K ?
o Bl

write.table(data,file="'filename',col.names=F,sep="",quote = FALSE,
append = FALSE, na = "NA")

write.table(filel,file="mydata/file3.txt",col.names=F,sep= ,quote=F)
example

data(iris)
write.table(iris,file="mydata/file4.txt",row.names=F,sep=

RIES csv B BE
o HEHiA

read.csv("filename.csv")

,quote=F)

example

read.csv("mydata/file6.csv")
x<-read.csv("mydata/file6.csv")

o HEt

write.csv(x, file = "foo.csv",row.names = FALSE)

R &S BEEL excel #5235
o HEHN

library(XLConnect)
readWorksheetFromFile("filename.x1ls", sheet = "sheetl",startRow = NULL,
endRow = NULL, startCol = NULL, endCol = NULL)

HRIAME S IS, N TG4 xlsx”
o HdlEtaih

writeWorksheetToFile("mydata/file5.x1sx", iris, sheet = "sheetl", header
=T)
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quantmod LERIAZ Vi yahoo finance R, b A3 B UERIARE OB 2404
EHEBREE . LIRS =2 ss, WIECIEE sz, HERARIY & hk

library(quantmod)

## Loading required package: xts

## Loading required package: zoo

H#

## Attaching package: 'zoo'

##

## The following objects are masked from 'package:base’:
H##

## as.Date, as.Date.numeric

H##

H##

## Attaching package:
H##

## The following objects are masked from 'package:dplyr':

##

#it first, last

H##

## Loading required package: TTR

## Version 0.4-0 included new data defaults. See ?getSymbols.

xts

setSymbolLookup (WK=1ist(name="'000002.sz"',src="yahoo"))
getSymbols ("WK",from = "2015-06-01")

H## As of 0.4-0, 'getSymbols' uses env=parent.frame() and
## auto.assign=TRUE by default.
##

## This behavior will be phased out in ©.5-0 when the call will
## default to use auto.assign=FALSE. getOption("getSymbols.env") and
## getOptions("getSymbols.auto.assign") are now checked for alternate
defaults

#it

## This message is shown once per session and may be disabled by setti
ng

## options("getSymbols.warning4.0"=FALSE). See ?getSymbols for more de
tails.

## Warning in download.file(paste(yahoo.URL, "s=", Symbols.name, "&a=",
## from.m, : downloaded length 5261 != reported length 200

## [1] "WK"

chartSeries (WK, theme="white")
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library('WindR")

w.start()

w.menu()
w.wsd("000012.5S72","sec_name,ipo_date,exch_city,open,high,low,close,volu
me,

dealnum","2015-08-25","2015-09-24","Fill=Previous;PriceAdj=B")

w.wss('000012.SZ', 'sec_name,ipo_date,exch_city,mkt")
P Z A ipo HHAAIHE AT

code<-read.table(file="mydata/stockID.txt",header=F,sep=" ",fill=T)
head(code)

mdt<-data.frame(id=1, numobs=1)[10,5 ]

for(i in 1:10){

tmp<-w.wss(code[i,2], 'sec_name,ipo_date,exch_city,mkt')$Data
mdt<-rbind(mdt,tmp)

}
mdt

transform(mdt,IPO_DATE=w.asDateTime(mdt$IPO_DATE,asdate=T))

ZERIAL I 28 B P PR

library(XML)

url<-"http://www.sse.com.cn/market/"
tables<-readHTMLTable(url,stringsAsFactors=F,header=T)
tables[[6]]

HEEE
TR R R E S R

head(x,n=6L,..) F=EH 6 MR
tail(x, n=6L,..) FJ5 6 M

length(x) FEE— R E IR
dim(x) FEE A m E 4T
ncol(x) IR 0] 4 F) & x 1513
nrow(x) IR [n] 4 e B x AT HL
str(x) REI R x HIE5H
summary(x) ik g1t

sample() BEMLAMFE



e Examples

data(iris)
head(iris)

##  Sepal.lLength Sepal.Width Petal.Length Petal.Width Species

## 1 5.1 3.5 1.4 0.2 setosa

#i#t 2 4.9 3.0 1.4 0.2 setosa

## 3 4.7 3.2 1.3 0.2 setosa

#it 4 4.6 3.1 1.5 0.2 setosa

## 5 5.0 3.6 1.4 0.2 setosa

## 6 5.4 3.9 1.7 0.4 setosa
tail(iris)

H## Sepal.Length Sepal.Width Petal.lLength Petal.Width Species
## 145 6.7 3.3 5.7 2.5 virginica
## 146 6.7 3.0 5.2 2.3 virginica
## 147 6.3 2.5 5.0 1.9 virginica
## 148 6.5 3.0 5.2 2.0 virginica
## 149 6.2 3.4 5.4 2.3 virginica
## 150 5.9 3.0 5.1 1.8 virginica
length(iris)

## [1] 5

dim(iris)

## [1] 150 5

ncol(iris)

## [1] 5

nrow(iris)

## [1] 150

str(iris)

## 'data.frame’: 150 obs. of 5 variables:

## $ Sepal.Length: num 5.1 4.9 4.7 4.6 5 5.4 4.6 5 4.4 4.9 ..

## ¢ Sepal.Width : num 3.5 3 3.2 3.1 3.6 3.9 3.4 3.4 2.9 3.1

## ¢ Petal.Length: num 1.4 1.4 1.3 1.51.41.7 1.41.51.41.5 ...
## ¢ Petal.Width : num ©.2 0.2 0.2 9.2 0.2 0.4 0.3 0.2 0.2 0.1 ...
## $ Species : Factor w/ 3 levels "setosa","versicolor",..: 111
1111111 ...

summary(iris)

##  Sepal.Length Sepal.Width Petal.Length Petal.Width
## Min. :4.300  Min. :2.000  Min. :1.000  Min. :0.100

## 1st Qu.:5.100 1st Qu.:2.800 1st Qu.:1.600 1st Qu.:0.300
## Median :5.800 Median :3.000 Median :4.350 Median :1.300



##
##
##
##
##
##
##
##
##
##

Mean :5.843
3rd Qu.:6.400
Max. :7.900

Species
setosa :50
versicolor:50
virginica :50

Mean :3.057
3rd Qu.:3.300
Max. :4.400

iris[sample(nrow(iris),10),]

##
##
##
##
##
##
##
##
##
##
##

Mean

:3.758

3rd Qu.:5.100

Max.

:6.900

Mea

n

:1.199

3rd Qu.:1.8600
Max.

Sepal.Length Sepal.Width Petal.lLength Petal.Width

109
58
10
97
79
113
12
3
135
111

sample(x,size)

sample(1:100,10)

#H#

##

##

##

oo pPpOOUDDNO
VTR N0 ®N WL

.7

2.

WNWWWNhNDNhDWN
NODNMNPPOOULOR MU

[1] 17 50 44 70 67 77 61 10 81 41

RIEFIZIERETH

5] B 76 2 (vector)
x[n] REI A& x 5 n ANIeER; Bl

[1] 7

x[c(2,4)]

[1] 7 5

which | 3% [R5 22 25 1 (1 70 2 B A2 A7 B il

x<-c(8,7,6,5,4,3,2,1)

which(x>5)
[1] 1 2 3

x[which(x>5)]

x<-c(8,7,6,5,4,3,2,1)
x[2]

VvVuUukrERPrRUURPRLR WU
PO wWOoOuUITUuIN U W

(oo}

1.

NFPOONEFRFRPROLPR

8
%]
1
3
5
.1
2
2
4
(%]

:2.500

Species
virginica
versicolor
setosa
versicolor
versicolor
virginica
setosa
setosa
virginica
virginica



## [1] 8 7 6

% B 762K (matrix)

x.matr<-matrix(1:9,nrow=3)
X.matr

## [,1] [,2] [,3]
## [1,] 1 4 7
## [2,] 2 5 8
## [3,] 3 6 9

x.matr[2,1]
## [1] 2
x.matr[2,2]
## [1] 5
x.matr[2, ]
## [1] 2 5 8
x.matr[,2]

## [1] 4 5 6

FIRITLR (list)

al<-"good morning!"
a2<-c(1,2,3,4,5)
a3<-matrix(1:9,nrow=3)
mylist<-list(al,a2,a3)
mylist

## [[1]]

## [1] "good morning!"
#it

## [[2]]

## [1]1 12345

#it

## [[3]]

#H [,11 [,2] [,3]
# [1,] 1 4 7
## [2,] 2 5 8
## [3,] 3 6 9

mylist[[1]]
## [1] "good morning!"
mylist[[2]]



## [1] 123 4 5
mylist[[3]]

## [,1] [,2] [,3]
## [1,] 1 4 7
## [2,] 2 5 8
## [3,] 3 6 9

mylist[[3]][3,2]
## [1] 6

HIEHE TG E (data frame)

x1<-seq(1,10)
x2<-letters[1:10]
y<-seq(2,20,by=2)
mdt<-data.frame(x1,x2,y)

mdt

## X1 x2 vy
# 1 1 a 2
## 2 2 b 4
##* 3 3 c 6
## 4 4 d 8
## 5 5 e 10
# 6 6 f 12
## 7 7 g 14
## 8 8 h 16
## 9 9 1i 18
## 10 10 j 20
mdt[,1]

## [1] 1 2 3 4 5 6 7 8 910
mdt[1, ]

## x1 x2y
## 1 1 a 2

mdt[ ' x1']
## x1
## 1 1
# 2 2
## 3 3
## 4 4
#H# 5 5
#H#6 6
## 7 7

8 8

##



## 9 9
## 10 10

mdt$x1
## [1] 1 2 3 4 5 6 7 8 910

subset(mdt,select = c(2,3))

#it X2 'y
## 1 a 2
##t 2 b 4
## 3 c 6
##t 4 d 8
## 5 e 10
##t 6 f 12
#t 7 g 14
## 8 h 16
## 9 i 18
## 10 j 20

subset(mdt,select=c(2,3),x1>8)

#it X2 'y

## 9 i 18

# 10 j 20

RIESHHESIF

BRI e

c() ] A
cbind() k7R
rbind() TP

merge(x,y,by=...by.x=..by.y=..) A& I EIEHE.
e Example

a<-1:5
a

## [1] 123 4 5

b<-6:10
b

## [1] 6 7 8 910

c<-11:15
C

## [1] 11 12 13 14 15



ab<-c(a,b)
ab

## [1] 1 2 3 4 5 6 7 8 910

ab<-data.frame(a,b)
ab

##
##
##
##
##
#

uuh wNnPR
uhwNnRERO
S VWO NOCOC

1

ac<-data.frame(a,c)
ac

#
#
##
#
#
##

Uh WNR WD
B R R R
A wWwNERON

uhwNneR
=
Ui

abc<-cbind(ab,ac)
abc

##
##
##
##
##
##

C
11
12
13
14
5 15

u b wNnR

upbhwNneEr o

® VONOC
A wNPRFR O

1

abc<-merge(ab,ac,by="a")
abc

##
##

(@
11
12
13
14
15

R &S AT

e  mdt[order(mdt$varable,decreasing=T),]

uuhwnNnNERERow
S VWO NOCOC

+
R
UuhwNnR

|_\

e Example

data("iris"
head(iris)



##  Sepal.lLength Sepal.Width Petal.lLength Petal.Width Species

## 1 5.1 3.5 1.4 0.2 setosa
## 2 4.9 3.0 1.4 0.2 setosa
## 3 4.7 3.2 1.3 0.2 setosa
## 4 4.6 3.1 1.5 0.2 setosa
## 5 5.0 3.6 1.4 0.2 setosa
## 6 5.4 3.9 1.7 0.4 setosa

iris[order(iris$Sepal.Length,decreasing = F)[1:10], ]
## Sepal.Length Sepal.Width Petal.Length Petal.Width Species

## 14 4.3 3.0 1.1 0.1 setosa
## 9 4.4 2.9 1.4 0.2 setosa
## 39 4.4 3.0 1.3 0.2 setosa
## 43 4.4 3.2 1.3 0.2 setosa
## 42 4.5 2.3 1.3 0.3 setosa
## 4 4.6 3.1 1.5 0.2 setosa
## 7 4.6 3.4 1.4 0.3 setosa
## 23 4.6 3.6 1.0 0.2 setosa
## 48 4.6 3.2 1.4 0.2 setosa
## 3 4.7 3.2 1.3 0.2 setosa
A} —_— AY »
RiE S HEREIE T H R

seq(from,to,by/length) & B Z 75 ja &
seq(from=1,to0=10,by=2)

## [1]1 13579
seq(from=1,to=10,length=5)

## [1] 1.00 3.25 5.50 7.75 10.00

rep(x,times/each)E X x F LR time {(RELE R/ JLE each X
rep(1l:3,times=2)

## [1] 123123

rep(1:3,each=2)

## [1] 11223 3

A R EF A IR E B AR

mdt<-data.frame(age=numeric(0), gender=character(0),weight=numeric(0))
mdt

## [1] age gender weight
## <0 rows> (or @-length row.names)
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FEhE

o edit() R H AT A a3t AT T 3h 2
e Example

a<-head(iris)

edit(a)

a2

o transform() R H T3 B s th BT 5, AR AE (1) s &5 4 h 2 B Sk
PR%Y. Example

data("iris"
a<-head(iris)
a

##  Sepal.Length Sepal.Width Petal.Length Petal.Width Species

## 1 5.1 3.5 1.4 0.2 setosa
## 2 4.9 3.0 1.4 0.2 setosa
## 3 4.7 3.2 1.3 0.2 setosa
## 4 4.6 3.1 1.5 0.2 setosa
## 5 5.0 3.6 1.4 0.2 setosa
## 6 5.4 3.9 1.7 0.4 setosa

a<-transform(a,Sepal.Length=-Sepal.Length, sum=Sepal.Length+Sepal.Width)
a

##  Sepal.Length Sepal.Width Petal.Length Petal.Width Species sum
## 1 -5.1 3.5 1.4 0.2 setosa 8.6
##t 2 -4.9 3.0 1.4 0.2 setosa 7.9
## 3 -4.7 3.2 1.3 0.2 setosa 7.9
##t 4 -4.6 3.1 1.5 0.2 setosa 7.7
## 5 -5.0 3.6 1.4 0.2 setosa 8.6
## 6 -5.4 3.9 1.7 0.4 setosa 9.3
BURELIR

e names() iR HUR [P 8 B A FR
e« Example
names(a)

## [1] "Sepal.Length" "Sepal.Width" "Petal.Length" "Petal.Width"
## [5] "Species"” "sum"

names(a)<-LETTERS[1:6]
a



#it A B C D E F
## 1 -5.1 3.5 1.4 0.2 setosa 8.6
## 2 -4.9 3.0 1.4 0.2 setosa 7.9
## 3 -4.7 3.2 1.3 0.2 setosa 7.9
## 4 -4.6 3.1 1.5 0.2 setosa 7.7
## 5 -5.0 3.6 1.4 0.2 setosa 8.6
## 6 -5.4 3.9 1.7 0.4 setosa 9.3

names(a)<-paste("x",1:6,sep="")
a

## X1l X2 x3 x4 X5 x6
## 1 -5.1 3.5 1.4 0.2 setosa 8.6
## 2 -4.9 3.0 1.4 0.2 setosa 7.9
## 3 -4.7 3.2 1.3 0.2 setosa 7.9
## 4 -4.6 3.1 1.5 0.2 setosa 7.7
## 5 -5.0 3.6 1.4 0.2 setosa 8.6
## 6 -5.4 3.9 1.7 0.4 setosa 9.3
THIER & F R RAE HIAT

na.omit() RMIERESE HASEERMIMER (1T
e Example

mt<-read.table(file="mydata/file3.txt",header=T,sep=" ",fill=T)
mt

## X1 name age height
## 1 2 John 10 150
## 2 3 Jack 27 180
## 3 4 Mary 29 167
## 4 5 DDD NA NA
## 5 6 Smith 23 164

mt<-na.omit(mt)
mt

## X1 name age height
## 1 2 3John 10 150
## 2 3 Jack 27 180
## 3 4 Mary 29 167
## 5 6 Smith 23 164

R BUE R AR ERE K/ DR TR
o cutQERECKRBUEAR BB T, AT M . REOE A

cut(x,breaks,include. lowest=F)



data(iris)
a<-iris[1:50,]
cut(a$Sepal.Length,breaks=4.2,to0=5.9,length=5)

## [1] (5.05,5.42] (4.67,5.05] (4.67,5.05] (4.3,4.67] (4.
## [6] (5.05,5.42] (4.3,4.67] (4.67,5.05] (4.3,4.67] (4.
## [11] (5.05,5.42] (4.67,5.05] (4.67,5.05] (4.3,4.67] (5
## [16] (5.42,5.8] (5.05,5.42] (5.05,5.42] (5.42,5.8] (5.
## [21] (5.05,5.42] (5.05,5.42] (4.3,4.67] (5.05,5.42] (4.
## [26] (4.67,5.05] (4.67,5.05] (5.05,5.42] (5.05,5.42] (4.
## [31] (4.67,5.05] (5.05,5.42] (5.05,5.42] (5.42,5.8] (4.
## [36] (4.67,5.05] (5.42,5.8] (4.67,5.05] (4.3,4.67] (5
## [41] (4.67,5.05] (4.3,4.67] (4.3,4.67] (4.67,5.05] (5
## [46] (4.67,5.05] (5.05,5.42] (4.3,4.67] (5.05,5.42] (4.
## Levels: (4.3,4.67] (4.67,5.85] (5.05,5.42] (5.42,5.8]
b<-cut(a$Sepal.Length,breaks=4.2,t0=5.9,length=5)
b
## [1] (5.05,5.42] (4.67,5.05] (4.67,5.05] (4.3,4.67] (4.
## [6] (5.05,5.42] (4.3,4.67] (4.67,5.05] (4.3,4.67] (4.
## [11] (5.05,5.42] (4.67,5.05] (4.67,5.05] (4.3,4.67] (5
## [16] (5.42,5.8] (5.05,5.42] (5.05,5.42] (5.42,5.8] (5.
## [21] (5.05,5.42] (5.05,5.42] (4.3,4.67] (5.05,5.42] (4.
## [26] (4.67,5.05] (4.67,5.05] (5.05,5.42] (5.05,5.42] (4.
## [31] (4.67,5.05] (5.085,5.42] (5.05,5.42] (5.42,5.8] (4.
## [36] (4.67,5.05] (5.42,5.8] (4.67,5.05] (4.3,4.67] (5
## [41] (4.67,5.05] (4.3,4.67] (4.3,4.67] (4.67,5.05] (5
## [46] (4.67,5.05] (5.05,5.42] (4.3,4.67] (5.05,5.42] (4.
## Levels: (4.3,4.67] (4.67,5.05] (5.05,5.42] (5.42,5.8]
table(b)
## b
## (4.3,4.67] (4.67,5.05] (5.05,5.42] (5.42,5.8]
## 9 19 17 5
b<-factor(b,labels=c("/h"," ", " K", "EEA"))
table(b)
## b
## b R R
#H# 9 19 17 5

Y D A2, W) v —
RIESHHTEEER

T RN V—
RESHHEHEE
Lhee BHAT
v +

67,5
67,5

.42,5

05,5
67,5
67,5
67,5

67,5

67,5
67,5

67,5
67,5
67,5

.05,5

67,5

.05]
.05]
.8]

.42]
.05]
.05]
.05]
.05,5.
.05,5

42]

.42]
.05]

.05]
.05]
.42,5.
05,5.
.05]
.05]
.05]
.05,5.
.42]
.05]
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RiE :nlggﬁiivdj%{
IhRs BHAS
FI I 5 A% ==
FIWrE SN TET <=
FIWrE SR TET >=
Wi 5" &
AR R 1=
RIETHHAFE
BFjils BEA S
sum(x) & x Z A
cumsum(x) [r]& x ZFA
prod(x) ) & [ AR
cumprod(x) [r] & [ R
log(x) THEIAE x 1AL

exp(x) THE A RE x KT

e Examplel

TR RUBCEE W e R AR A LT P 241E

library(quantmod)
setSymbolLookup (WK=1ist(name="'000002.sz"',src="yahoo"))
getSymbols ("WK",from = "2015-06-01")

## Warning in download.file(paste(yahoo.URL, "s=", Symbols.name, "&a=",
## from.m, : downloaded length 5261 != reported length 200

## [1] "WK"

close<-WK[,6]
ret<-dailyReturn(WK)
n<-length(ret)
arithemetic.average<-sum(ret)/n
arithemetic.average

## [1] -0.0001654687



gemetric.avgerage<-prod(ret+1)~(1/n)-1
gemetric.avgerage

## [1] -0.000582691

e Example2

RS L ANRNCE &S

library(quantmod)
setSymbolLookup (WK=1ist(name="'000002.sz"',src="yahoo"))
getSymbols ("WK",from = "2015-06-01")

## Warning in download.file(paste(yahoo.URL, "s=", Symbols.name, "&a=",
## from.m, : downloaded length 5261 != reported length 200

## [1] "WK"

close<-WK[,6]

ret<-dailyReturn(WK)

cumret<-cumsum(ret)

devi<-par(mfrow = c(2,1), mar = c(3, 3, 2, 1))
plot(ret,main = "[[Al#z%E")
plot(cumret,main=""[ S [A[FFZZFE")

H el 2015-06-01 / 2015-10-20
Q.05 | .05
0.0 .00
-0.05 I -0.05

AE205 AE2220N5 £EE1320015 AB032ZMNS AR 242015 NAE142015 +H05 2015

HEfEiREE 2015-06-01 / 2015-10-20
010 010
0.05 0.05
0.00 0.00
005 -0.05

AEO 2015 AE2220M5 £E1320015 AB032MS AR 242015 AE142015 +H0L 2015

par(devi)



RIGE K HASTHRA
EEY Hiik

mean(Xx) P
median(x) P EL
sd(x) PRt 22
var(x) HE
quantile(x) 7%
range(x)  SREUHETE
max(x) PRSFN
min(x) K/ ME

RIESBEHT

RIESHIEHHEH
Rlnmtpjuga'ﬁ i& ﬂ%mﬁkﬁﬁﬁ'ﬂf% «ﬁ'ﬁ i& ﬂ“m/ﬁ

function.name<-function(argumentl,argument2,...){
statements
return(object)

}
HHB I N AR
T H X

function.name & R E 11 44 FR

argument RIS, BENSEEEB RS RN RS E5EH
statements BRI N R ) SR AR

return(object) &M H X %R

e« Examplel

9’5 — AT SRR TR ) BR £

myfuncl<-function(x){
res<-pi*xn2
return(res)

}
myfunc1(2)

## [1] 12.56637

e« Example2



TR SRIUE

mypvf<-function(cf,r){
n<-length(cf)
tmpl<-1:n
cf.pv<-cf/(1+r) tmpl
pv<-sum(cf.pv)
return(pv)

}

cf<-c(rep(10,4),110)
r<-0.1
mypvf(cf,r)

## [1] 100

F L5

if/else i&4]

if (cond) expression

U244 AT (condition A True) MBATRIAR, BBk
if (cond) expressionl else expression2

W FA RO PATRIE N 1, B NPT RIE 2
ifelse() R %L

ifelse(condition,expressionl,expression2)

ISR condition AL, MHATRIER 1, HWPATRIE 2
switch i&H]

switch(expression,list)

AR switch TR A, R Al 780N 1R

jsi<-function(x,y,type){
switch(type,

jia=x+y,

jian=x-y,

chu=x/y,

cheng=x*y

)

}
js1(4,2,"jia")

## [1] 6



jsi(4,2,"jian")

# [1] 2

js1(4,2,"cheng")

## [1] 8

jsi1(4,2,"chu™)

# [1] 2

WA switch 7£ 1 3| length(list) 2 [7], AR [R5 A0 B A7 B 1IE

js2<-function(x,y,list){
switch(1list,

X+y,

X-y,

x*y,

x/y

)

}
js2(4,2,1)

## [1] 6
js2(4,2,2)
## [1] 2
js2(4,2,3)
## [1] 8
js2(4,2,4)

## [1] 2

TR
e foriffy]

for (G4 & in expressionl){
expression2

}

expression1 ;& — A EFIAI, U 1:5,2:15,expression2 il # & —H R AR
FRTEIE E AT expression2, H EIEI AL & F)EHA FAL 5 7E expressionl (J7
FNEMIE,

Example

n<-0
for(i in 1:100){



n<-n+i

}

n

## [1] 5050

e  while iEH]

while (condition) expression

%A% (condition) FOZ R, AT expression, SEAFANH AR B AAT

X< -0

while(x < 5) {
X <- x+1
print(x)

}

## [1]
## [1]
## [1]
## [1]
## [1]

uuhwNnPR

X<-0
while(x < 5) {x <- x+1; if (x == 3) next; print(x);}

## [1] 1
## [1] 2
## [1] 4
## [1] 5

repeat i5H]

repeat{
expression...
if(condition){
break
}
}

# 4 expression H #I break 4]

X< -0

repeat{

X< -X+1

print(x)
if(x>5){

break

}

}



## [1]
## [1]
## [1]
## [1]
## [1]
## [1]

dplyr TEA

dplyr TAGLR A Crofi S0 TR, EIM FEARE . FAF ORI,
L

AUV h WN R

YL TEL 975 8 (97 64T
ks

filter(mdt,conditionl,condition2)

e Example

library(dplyr)

data("iris"

mdt<-tbl_df(iris)

mdt

## Source: local data frame [150 x 5]

##

## Sepal.Length Sepal.Width Petal.Length Petal.Width Species
#i# (dbl) (dbl) (dbl) (dbl) (fctr)
## 1 5.1 3.5 1.4 0.2 setosa
##t 2 4.9 3.0 1.4 0.2 setosa
##t 3 4.7 3.2 1.3 0.2 setosa
## 4 4.6 3.1 1.5 0.2 setosa
## 5 5.0 3.6 1.4 0.2 setosa
## 6 5.4 3.9 1.7 0.4 setosa
#t 7 4.6 3.4 1.4 0.3 setosa
## 8 5.0 3.4 1.5 0.2 setosa
## 9 4.4 2.9 1.4 0.2 setosa
## 10 4.9 3.1 1.5 0.1 setosa
## ..

filter(mdt,Species=="setosa")

## Source: local data frame [50 x 5]

#i

H## Sepal.Length Sepal.Width Petal.Length Petal.Width Species
H#it (dbl) (dbl) (dbl) (dbl) (fctr)
## 1 5.1 3.5 1.4 0.2 setosa
#it 2 4.9 3.0 1.4 0.2 setosa

## 3 4.7 3.2 1.3 0.2 setosa



##
##
##
##
##
##
##
#t ..

= WVWooNO UV N
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filter(mdt,Species=="setosa",Petal.Width==0.

## Source: local data frame [29 x 5]

#it

H## Sepal.Length Sepal.Width Petal.Length
it (dbl) (dbl) (dbl)
#i .1 .5 1.
#i
#it
#i
#i
#it
#i
#i
#it
#i
#it .

A B i (R ik 5)

LSNP

POVoOONOUTD WNR
unhubuubdbpdbpu
0o N~APOOONL
P WWNWWWWWW
oOhNOUPOITRLRNOG®
P RRPRRPRRRRRLRBR
NoOoUu AU UVTWDN

0

select(data,ColumnNamel, ColumnName2)

e Example

library(dplyr)
data("iris"
mdt<-tbl_df(iris)
mdt

## Source: local data frame [150 Xx 5]

#i

H## Sepal.Length Sepal.Width Petal.Length
Hit (dbl) (dbl) (dbl)
#i 3. 1.
#it
#it
#i
#it
#it
#i#

NouphwNneR
ruvubhppu
OO ONLOR
W wwwww

hoorNMOWUV
P RRPRRPRRR

ArNPUVTWHAD

2)

OO0

R NMNNMNWEADNMNDN

Petal.Width
(dbl)

Q.

OO 0O O0OODOO®
NNMNNMNNMNMNNMNDNMNDNDN

2

Petal.Width
(dbl)

Q.

OO0

WhANMNNMNNMNNMDN

setosa
setosa
setosa
setosa
setosa
setosa
setosa

Species
(fctr)
setosa
setosa
setosa
setosa
setosa
setosa
setosa
setosa
setosa
setosa

Species
(fctr)
setosa
setosa
setosa
setosa
setosa
setosa
setosa



## 8 5.0 3.4 1.5 0.2 setosa
## 9 4.4 2.9 1.4 0.2 setosa
## 10 4.9 3.1 1.5 0.1 setosa
## ..

select(mdt,Species,Sepal.Length)

## Source: local data frame [150 x 2]

##

## Species Sepal.Length

it (fctr) (dbl)

## 1 setosa 5.1

## 2 setosa 4.9

## 3 setosa 4.7

## 4 setosa 4.6

## 5 setosa 5.0

## 6 setosa 5.4

#H# 7 setosa 4.6

## 8 setosa 5.0

## 9 setosa 4.4

## 10 setosa 4.9

## ..

select(mdt, -Sepal.Length)

## Source: local data frame [150 x 4]

##

H## Sepal.Width Petal.Length Petal.Width Species
## (dbl) (dbl) (dbl) (fctr)
## 1 3.5 1.4 0.2 setosa
## 2 3.0 1.4 0.2 setosa
## 3 3.2 1.3 0.2 setosa
## 4 3.1 1.5 0.2 setosa
## 5 3.6 1.4 0.2 setosa
## 6 3.9 1.7 0.4 setosa
## 7 3.4 1.4 0.3 setosa
## 8 3.4 1.5 0.2 setosa
## 9 2.9 1.4 0.2 setosa
## 10 3.1 1.5 0.1 setosa
#H# ..

select(mdt, -Sepal.Length, -Sepal.Width)

## Source: local data frame [150 x 3]

##

## Petal.Length Petal.Width Species
## (dbl) (dbl) (fctr)
## 1 1.4 0.2 setosa
#H# 2 1.4 0.2 setosa
## 3 1.3 0.2 setosa
## 4 1.5 0.2 setosa
## 5 1.4 0.2 setosa



## 6 1.7 0.4 setosa
## 7 1.4 0.3 setosa
## 8 1.5 0.2 setosa
## 9 1.4 0.2 setosa
## 10 1.5 0.1 setosa
## ..

select(mdt, length=Sepal.Length,width=Sepal.Width)

## Source: local data frame [150 x 2]

##

## length width
## (dbl) (dbl)
## 1 5.1 3.5
## 2 4.9 3.0
## 3 4.7 3.2
## 4 4.6 3.1
## 5 5.0 3.6
## 6 5.4 3.9
## 7 4.6 3.4
## 8 5.0 3.4
## 9 4.4 2.9
## 10 4.9 3.1
##t .. 0oc
BEHEF

ik

arrange(data,ColunmNamel,ColunmName2)

e Example
arrange(mdt,Sepal.Length)

## Source: local data frame [150 x 5]

##

H## Sepal.Length Sepal.Width Petal.Length Petal.Width
#i# (dbl) (dbl) (dbl) (dbl)
#i 3. 1.1 0.1
#it
#it
#i
#it
#it
#i
#it
#it
#i
#it ..

B OoONOOUTEA WN R
B L T T R S
Noooaooauphphphw
W wwwwNhhwwiN
NNORPRWNOUOO®
P RPRRRRRRLRRLPR
wWhobuuwwwp
OO OO0
NNNWNWNNN

arrange(mdt,desc(Sepal.Length),desc(Sepal.Width ))

Species
(fctr)
setosa
setosa
setosa
setosa
setosa
setosa
setosa
setosa
setosa
setosa



##
##
##
##
##
##
##
##
##
##
##
##
##
##

Source: local data frame [150 x 5]

Sepal.Length Sepal.Width Petal.Length Petal.Width
(dbl)

(dbl) (dbl) (dbl)
7.9 3.8 6.4

R OVwooONOUVEA, WNER
NN NN NN NN
NN WDRONNNN
W WNNNWNODNWW
NOWOWOo0WDO® O 0®
[e) W) e) Iie) W e) @) e) I o) Je)}
OFRPr WEOUOUNRKERNN

0

o
BiE R
Bk

mutate(data,NewVariable=expression)

Example

mutate(mdt, ration=Sepal.Length/Sepal.Width)

#H#
#H#
##
n
#H#
##
3
#H#
3
#H#
0
##
1
##
9
##
5
H#
1
##
8
##
1
##

Source: local data frame [150 x 6]
Sepal.Length Sepal.Width Petal.Length
(dbl) (dbl) (dbl)
1 5.1 3.5 1.4
2 4.9 3.0 1.4
3 4.7 3.2 1.3
4 4.6 3.1 1.5
5 5.0 3.6 1.4
6 5.4 3.9 1.7
7 4.6 3.4 1.4
8 5.0 3.4 1.5
9 4.4 2.9 1.4
10 4.9 3.1 1.5

2.

P NFRPERNNMNMNNMNNDDN
C0OuUVIOO O, WO WN

0

Petal.Width

(dbl)

0.

Q.

2

2

Species
(fctr)
virginica
virginica
virginica
virginica
virginica
virginica
virginica
virginica
virginica
virginica

Species

(fctr)

setosa 1.

setosa 1.

setosa 1.

setosa 1.

setosa 1.

setosa 1.

setosa 1.

setosa 1.

setosa 1.

setosa 1.

ratio

(dbl)
45714

63333
46875
48387
38888
38461
35294
47058
51724

58064
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transmute(data,expression)

e Example
transmute(mdt,x1=Sepal.Length*Sepal.Width,x2=Petal.Length*Petal.Width)

## Source: local data frame [150 x 2]

##

## x1 X2
## (dbl) (dbl)
## 1 17.85 0.28
## 2 14.70 0.28
## 3 15.04 0.26
## 4 14.26 0.30
## 5 18.00 0.28
## 6 21.06 0.68
## 7 15.64 0.42
## 8 17.00 0.30
## 9 12.76 0.28
## 10 15.19 0.15
## .. ...
HyEsH

vk

group_by(data,FactorNames)
e Example
group_by(mdt, Species)

## Source: local data frame [150 Xx 5]
## Groups: Species [3]

#i

H## Sepal.Length Sepal.Width Petal.Length Petal.Width Species
H#it (dbl) (dbl) (dbl) (dbl) (fctr)
## 1 5.1 3.5 1.4 0.2 setosa
#it 2 4.9 3.0 1.4 0.2 setosa
##t 3 4.7 3.2 1.3 0.2 setosa
#it 4 4.6 3.1 1.5 0.2 setosa
##t 5 5.0 3.6 1.4 0.2 setosa
#t 6 5.4 3.9 1.7 0.4 setosa
#t 7 4.6 3.4 1.4 0.3 setosa
## 8 5.0 3.4 1.5 0.2 setosa



## 9 4.4 2.9 1.4 0.2 setosa
## 10 4.9 3.1 1.5 0.1 setosa
#H# .. .

BUBILBIHE

ik

summarise(data,expression)
e Example
summarise(mdt,total=sum(Sepal.Length,Petal.Length ))

## Source: local data frame [1 x 1]

##

#Hit total
## (dbl)
## 1 1440.2

groupdt<-group_by(mdt,Species)
summarise(groupdt,total=sum(Sepal.Length,Petal.Length ),mean(Sepal.Leng
th),mean(Petal.Length))

## Source: local data frame [3 x 4]

#i

it Species total mean(Sepal.lLength) mean(Petal.LlLength)
it (fctr) (dbl) (dbl) (dbl)
##t 1 setosa 323.4 5.006 1.462
## 2 versicolor 509.8 5.936 4.260
## 3 virginica 607.0 6.588 5.552
G G EpE

Y

left_join(x,y,by="")

inner_join(x,y,by="")
semi_join(x,y,by="")#HY T y R x FEdE
anti_join(x,y,by="")#MS TR y HI5 x FHIEHE

e Example

mdtl<-read.table("mydata/Inkfishl.txt",header
mdt2<-read.table("mydata/Inkfish2.txt",header
dim(mdtl);dim(mdt2)

T)
T)

## [1] 2644 2
## [1] 2643 5
head(mdtl1);head(mdt2)



##  Sample GSI

## 1 1 10.4432

#i#t 2 2 9.8331

#it 3 3 9.7356

#t 4 4 9.3107

## 5 5 8.9926

## 6 6 8.7707

##  Sample YEAR MONTH Location Sex

## 1 1 1 1 1 2

#i#t 2 2 1 1 3 2

##t 3 3 1 1 1 2

## 4 5 1 1 1 2

## 5 6 1 1 1 2

## 6 7 1 1 1 2
tail(mdtl);tail(mdt2)

H## Sample GSI

## 2639 2639 0.0257

## 2640 2640 0.0200

## 2641 2641 0.0191

## 2642 2642 0.0165

## 2643 2643 0.0132

## 2644 2644 0.0070

H## Sample YEAR MONTH Location Sex
## 2638 2639 4 12 1 2
## 2639 2640 4 10 1 1
## 2640 2641 4 10 1 2
## 2641 2642 4 12 1 1
## 2642 2643 4 10 1 1
## 2643 2644 4 12 1 1

mdt_1<-left_join(mdtl,mdt2,by="Sample")
dim(mdt_1)

## [1] 2644 6
head(mdt_1)

##  Sample GSI YEAR MONTH Location Sex
#t 1 1 10.4432 1 1 1 2
## 2 2 9.8331 1 1 3 2
## 3 3 9.7356 1 1 1 2
##t 4 4 9.3107 NA NA NA NA
## 5 5 8.9926 1 1 1 2
## 6 6 8.7707 1 1 1 2

mdt_i<-inner_join(mdtl,mdt2,by="Sample")
dim(mdt_i)

## [1] 2643 6



head(mdt_1i)

##  Sample GSI YEAR MONTH Location Sex
## 1 1 10.4432 1 1 1 2
#i#t 2 2 9.8331 1 1 3 2
##t 3 3 9.7356 1 1 1 2
## 4 5 8.9926 1 1 1 2
## 5 6 8.7707 1 1 1 2
## 6 7 8.2576 1 1 1 2
mdt_s<-semi_join(mdtl,mdt2,by="Sample")

dim(mdt_s)
## [1] 2643 2

head(mdt_s)

##  Sample GSI

## 1 1 10.4432

## 2 2 9.8331

## 3 3 9.7356

## 4 5 8.9926

## 5 6 8.7707

## 6 7 8.2576
mdt_a<-anti_join(mdtl,mdt2,by="Sample")
dim(mdt_a)

## [1] 1 2

head(mdt_a)

##  Sample GSI
##t 1 4 9.3107

EERH
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e Example

data(iris)

i;;ih?;% group_by(Species) %>% summarise(sum(Sepal.Length),mean(Sepal.L

## Source: local data frame [3 x 3]

#it

it Species sum(Sepal.Length) mean(Sepal.Length)
## (fctr) (dbl) (dbl)
#it 1 setosa 250.3 5.006
## 2 versicolor 296.8 5.936

## 3 virginica 329.4 6.588
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plot() B %

plot() B2 R FEVE BRI 0 E, RZ K. £/ plotQi,
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plot(x, y = NULL, type = , xlim =, ylim =

xlab = , ylab = ,

axes = TRUE, frame.plot = , asp = NA, ..

e xy:Vector of coordinates

type: 2= &SR

,log = ""

$)

p Points, default

1 lines

b Points with line connection

o Line connections without points
0 Both overplotted

h Histogram like vertical lines

S Stair steps

S Stair steps, another style

n No plotting
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col gt
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sub KIE T 7 bRt

col.main b R
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xlab x Fh R
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, main
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plot.frame=T/F &5 HifE

col.axis AL FRZI B S B
col.lab ARTR AR S L
col.main P 0 P

cex.axis AR BRIl 2] B 3L RN

e Examplel

data(cars)
de<-par(col.axis="blue",col.main="red",cex.axis=0.9,tck=-0.05)

plot(cars,type="0",main="cars",xlab="speed",ylab="stopping distance")

cars
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par(de)
e Example2
x<-1:8

plot(x,col=x,pch=19,cex=5,main="Zi{0£{{" ,xlab=""",ylab=" ")
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abline() BRI %X
FE T INE BRI

abline(a = NULL, b = NULL, h = NULL, v = NULL, reg = NULL,
coef = NULL, untf = FALSE, ...)

ZH Thie

a,b  theintercept and slope, single values.
h the y-value(s) for horizontal line(s).
\4 the x-value(s) for vertical line(s).

Examplel

plot(dnorm, from = -5, to = 5, col = "slategray", lwd = 3, main = "Dens
ity of

the standard normal distribution™)

abline(h=0.2)

abline(v=0)



Density of
the standard normal distribution
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e Example2

n<-100
x<-rnorm(n)
y<-rnorm(n,x)
plot(x,y,
xlab="Explanatory Variable",
ylab="Outcome Variable")
abline(1lm(y~x),col="red",lwd=2)
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e« Example

data(iris)
plot(cars,type="0",main="cars",xlab="speed",ylab="stopping distance")



abline(1lm(cars$dist~cars$speed), lwd=1.5,1ty=1,col="red")
legend("topleft",inset=0.05,c("linear regression"”,"point sets"),lty=c(1,

1),col=c("red","black"),bty="n",pt.cex=0.8,y.intersp =0.9)
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barplot(height,horiz=,legend.text=, col=,main=,xlab=,ylab=,...)

ZH Bhilitd

height [ri) 2 B R

horiz KL R BHIS 2K
legend.text [ f|HRr2s

col KBt

main T i

xlab x AR AR

ylab y AAFR AR

e Examplel

a<-seq(5,20,by=5)
barplot(a,col=c("lightblue"”, "mistyrose", "lightcyan",



"lavender"),main="ABC",xlab="123",legend.text = c("A",
"B","C","D"), args.legend = list(x = "topleft",y.intersp=0.8))
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- Example2

b<-matrix(1:9,3)

barplot(b,main="ABC",xlab="123",col=rainbow(3))
legend("topleft",inset=0.05,c("X","Y","2"),pch=c(15,15,15),col=rainbow
(3),bty="n",pt.cex=1.8,y.intersp =0.8)
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pie(x, labels = names(x), edges = 200, radius = 0.8,clockwise = FALSE,

init.angle = NULL,
col = NULL, main = NULL)

S5 Diee
ZH x A=A A &=
labels NFRZ

clockwise | &[] 77 1]
initangle 5 —HPHEIREIGAE, 75 0 590

col B,
main P i

e« Example

pie.sales <- c(0.12, 0.3, 0.26, 0.16, 0.04, 0.12)
pie.col<- c("purple", "violetredl", "green3", "cornsilk", "cyan", "whit
eIl



noupnon
)

pi.names<-c("A",

B n II n IIEII n Fll )
pie(pie.sales, col

C
p1e col labels=pi.names,main="1f&R~%")
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