R AF

EHBA

R IRIE
. TR TRRE: >

« BEDT1LYRY (working directory) : getwd ()
s TALYMNIDZERE: setwd ("c: /R")

+ AT ?log Ff=lE help (log)
— "fuzzy search" [ZI&. ??log
- BEICBYAX—T—FIE. FTNLI+—+THES:
« ?"for", help("for"), ??"for"

An Introduction to R
- http://cran.r-project.org/doc/manuals/R-intro.html

R, BERYROPTHN
—EOA MG, BHE
B PRSI LT .

oIk e,
EARLTCERD,
SIRTSRDRRCITE

dens () X AT NTEEHBILNTERT,
thelp() SN UMNTHLET
*he1p.scare ) CRMIOY EEANISHBENET,
ral) EANSNRE T (RS

>

EARLTEEE,

FTIFEHE

« HifiEHE
> -27*%12/21
[1] -15.42857
> prod(3:1)
> sqrt(10) [1] 6
[1] 3.162278
# 10.9.8.7.6.5.4
> 1og(10) > prod(10:4)

[1] 2.302585 [1] 604800

> 10g10(2+3*pi)

> prod(10:4)/prod(40:36)
[1] 1.057848 1

[1] 0.00765948:

> exp(2.7689) > choose(5, 2)
[1] 15.94109 [1] 10
> (25 - 5)A3 > 1/choose(5, 2)
[1] 8000 [1] 0.1

> cos(pi)
1] -1

1

1

VeEaVev
AW N
Hw RN

.1
1,2,3,4)
[111234

> class(3)

[1] "numeric"

> class(c(1,2,3,4))
[1] "numeric"

>T

[1] TRUE

> TRUE

[1] TRUE

> F

[1] FALSE

> 3:5

[1]1 345

> class(3:5)

[1] "integer"

RMD1E

> "string"

[1] "string"

> class("string")
[1] "character"

> c(1,"string",3.1)

1y "1 "string” 3.1

> class(c(1,"string",3.1))
[1] "character"

RDEH

« RXFIXFIEREREND

a<-5
A <- 7
B <- a+A

o HAFPIZEAES A
var a <- 5
o EUAFIZOK. LL. EbhENA I ERH
var.a <- 5
var.b <- 10
var.c <- var.a + var.b




T <3t

R®MOX

© ¥ < EHA(5IHGE)

r <- Im(y ~ x)

# linear model fitting

HiTEEFELBRRERFEREBERETOH

ty

XoOX X X X
>~ % |
KRR

-
w w

X

T NX KX

5
5

if 3

it ( @wmERX ) {
Xs

} else {
Xs

}

else [FHLTHELL
else [E—FEEWLIFICEND

for(i in 1:5)
print (i*i)

i <= i+sqgrt (i)

i<-1
while (1i<=10)
print (i*i)

i <= i+sqgrt(i)

{

{

BYIRL

HA

[1]1 1
[1] 4
[1] 9
[1]1 16
[1]1 25

Hh

[1] 1

[1] 4

[1] 11.65685
[1] 27.68836
[1] 57.0912

HIESZ=1ESD

« 5 seq(from, to, by )

-1 MB12FTOZIA) DEFIEEL T 2EHEEDICIT:
> x <= 1:12
> X
[11 1 2 3 4 5 6 7 8 9101112

seq DEAHI

> seq(12)
[11] 1 2 3 4 5 6 7 8 9101112

> seq(4, 6, 0.25)
[1] 4.00 4.25 4.50 4.75 5.00 5.25 5.50 5.75 6.00

seq(from = 1, to = 1, by = ((to - from)/(length.out - 1)), length.out = NUL)

RICEF/ 32— RYET (21

« Repetition - rep(x, times, ..)
> rep(10, 3)
[1] 10 10 10

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

[11123412341234

> rep(c(1.2, 2.7, 4.8), 5)

[1] 1.2

2.7 4.

2.7 4.8 1.2 2.7 4.8 1.2 2.7 4.8 1.22.7 4.81.2
8

7372

plot(seq(0,2,0.1),seq(0,2,0.1)A2)

sea0.2,0172
2

sq0.2,01)




Sin(se0.2,0.1))
)

plot(seq(0,2

10 15 20 5 0 15 2 00 05 10 5
50(0.2,0.1)

ndex x
,0.1), sin(seq(0,2,0.1))) plot(sin(seq(0,2,0.1))) plot(sin, 0, 2)

plot(function(x) sin(x), 0, 2)

7357

plot(sin, -pi, 2%*pi)

plot(seq(0,2,0.1),seq(0,2,0.1)A2)

> X
> X
[11

AYIRYoYAY ]|

<- c(1:10)

12 3 45 6 7 8 910

> x[(x>8) | (x<5)]

AYIRYoYAY ]|

> m <- matrix(c(1,2,4,1), ncol=2)
>m

£1]X1.82 3 4 910 [,11 [,2]
[1] FALSE FALSE FALSE FALSE FALSE FALSE FALSE (1,1 1 4
[8] FALSE TRUE TRUE [2,1] 2 1
> X <5 > solve(m)
[1] TRUE TRUE TRUE TRUE FALSE FALSE FALSE [,1] [,2]
[81 FAIéS‘E FALSE FALSE [1,] -0.1428571 0.5714286
> X > X < 2 .2857143 -0.1428571
[1] TRUE TRUE TRUE TRUE FALSE FALSE FALSE (2,1 0.2857143 -0 8
[8] FALSE TRUE TRUE
> x[e(T,T,T,T,F,F,F,F,T,T]
[1] 1 2 3 4 910 x <= c(1:10)
> subset( x, (x>8) | (x<5) ) e
[1] 1 2 3 4 910 b
Siiass
x[c(T,T,T,T,F,F,F,F,T,T]
subset( x, (x>8) | (x<5) )
-~ O
AYIAYY A3 RDT—HAR—Z
P e rmners + REFEALTVBBISERSNIAT S oM EiE
—HRR— z - = s
> 150 < SRt s ENTWD, S5LEATOIbDEEE.RTIL.
11 "x" "y" ° T <
ey T—YRAR—RERATINS,
i }l’i(;‘ 10 YRR BEEIC, SRE—UESE * RDT—YRAR—=RI&. BRTRELLGVLRY., £h
[1] "x"  "x2" "y" " o ETRIENTRE nad.
> 1s(pattern="x")<

e X2 £y ET—HRR—R
> 150 AR
[ "x" y2"

* RERTIHEEIT, T—VAR—RERET HNE
MEEIND, RELESNEZDEOT—FT
T4LYRYIZ RData ELVST7AM LA TRESNS,

o Ff=(F, AT THEBREFETED,




RDIT—YAR—=R
- RET RIS,

## BEOIT—FTTALIMIZRE. J74LEIE .RData 1245,
save.image()

## BEDT—FUJT4LIM)EMBgetwd ()
## TWINRETTAIVREIRET D

save.image("C:¥¥Exercises¥¥R¥¥R-2.14.0¥¥Test.RData")
## Ft=l&

save.image("C:/Exercises/R/R-2.14.0/Test.RData")

- BEIETHICIE

#H REDT—X T TALIM) Db THNIE,
load(".Rdata")

#H EBOTALIN DB
Tload("C:¥¥Exercises¥YRY¥¥R-2.14.0¥¥Test.RData")
## F=E
load("C:/Exercises/R/R-2.14.0/Test.RData")

J—x25T4LOK)
s WEDT—F2FT4LIR)EMBIZI

getwd()
s RETBICIE

mydirectory <- "c:/docs/mydir"
setwd(mydirectory)

## FfzlE
setwd("c:/docs/mydir")

EREDOHE
N RFUoHT

. ik
P(klnp)=Cip* (1=p)™  Plx=ki2)=<2

dbinom(k, n, p) dpois(k, 1)

22

> dbinom(2, 3, 0.60) P(X=2|2=1)="5=
[1] 0.432 > dpois(2, 1)

[1] 0.1839397

i : o
plot( dbinom( 0:30, 30, 0.5) )
plot( dbinom( 0:30, 30, 0.5, log) )

=0.1839

HEDFHE
FERZH
Pla<X<b)= | f(x)dx

pnorm (a, mean, sd) = r f(x)dx
= P(X < a| mean, sd)

BEht, T 156 IBERE 4.6 DERDHITHSIELE, HSHISOLLTTH
DRERIE

> pnorm (150, 156, 4.6)
[1] 0.0960575

a4 : ’

plot(function(x) pnorm(x, 0, 1), xlim=c(-2.5,2

.5))
plot(function(x) pnorm(x, 0, 1), -2.5, 2.5)

P %

FTEFEERTAT7 : A EL
o BAEK fl)=2x+1 & fix) D x=a IZH 1T BIE fla)
LEEZD

« B Ax) LB fla) EERDTAHIEIETES
m?

— B f)=2x+1 O y IZHBITBEN) | EEZ K

P %

fRIRE - AR L REIH

c REIBEATI NI LY

c x ZREIBEL Thkoo] ZABTET HEH
%z

AX. Yekoe EERT




Bt

SEHDE

c BHDVRA ME—ERICEBRLTREAT S
—xy2) E N DB NA~O—X—FB LT 5
— Mxp,z). wkoe FELET T EITHD
s AL T A EEZD &
—Ax. (. (Az. wkoe))) EEIT D
o WHENEAMRZ SITFFH STV D
~- HIEEBFICET Z L% Curry b &V D

75
Hof=bT: XEBEH
. gt
X+y X+2y+z
- B

AX. (x+y) AZ. (X + 2%y + 2)
« A (application)
(x. (x+y)) 3

3+y
(Az. (x +2*y +2))5

X+2*%y +5

HESTERIT: ax f(Fx) = m(F(F(X))

R %

HolzbT: SLFTXDER
(BBITBBEINEELD) FLIRDERIE

Ky =

(25 | GEER) | (20 (20) | 25505
. W&FLIE

= ((..(MM)..)M,) = (M, ..M,)

= (. (A (. M) L)) = (Axgxy e X, M)

— K4 i % (local rule), Ex. incr = Ax.x+1
s ¥ /A MEa ITEHS YD Z 8% fa LFLT

U Lo AT HMENEREEN

o REEHIT “placeholder”
— T xIE A (x+y) [TBWTHERBEA TS
— BA% Ax. (x+y) &, B Az, (z+y) ER—
 EEEL &S
J(x+y)dx = [(z+y)dz  Vx P(x)=Vz P(2)
« BH (FFRE) ZHOEMIEE
- ZE#Hydax. (x+y) THH
— B . (x+y) [ Ax. (x+z) & E4L B
« HIRIBATIC L B

-yl BE ZFLTHEE X (v y+2)x) +y

fiidr LiB &

EE: E#RAl(rewrite rule)

s FLFFHETIH. XKERAIZERLTLK
- Chht TEE] !
- COERE)FZY L 3 U(reduction) &\ 5,
- VE 7 v arORREERRAIE S
e M—>N L7,
~HBTLIIROWHAN M THHLEE, ZhEN
ICEHZ TRV, EVWIBKRTH D,

BEGLIAL—ay: ZIEST

« HHBEHET20% NMEKRTHoT=ELES; AERKICIIZDOEE
HMB20ASUF LISERET S, AR LS, AANIHERT
H53. COAEE x £ET5. 1000ERHELIEEZD. 2D X DH
MmEEIGHM ?

X <- rbinom(1000, 20, 0.20)

hist(x)

hist(x,breaks=30)

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




ERSHDEZE

« BRAD20~24m &M T, FHHFEIL158.45cm, ZERE
5.02cm TH5. CORNFHMS1000E Y FILLIzEEDERN'S
LEDLDS

height <- rnorm(1000, mean=158.45, sd=5.02)
hist (height,breaks=18) Histogram of height

150

breaks Z[3, #FPEFIDH,
"Sturges” (nclass.Sturges), "Scott"
(nclass.scott) %> "FD"/ "Freedman-
Diaconis” (nclass.FD) A4 TR T
&2

100

Frequency

50

" T T T T T !
10 s 150 155 160 165 170
height
R AR D#EER hitp://www.mext.go.jp/b_menu/houdou/20/10/08092414/002.xis

vV

« JONDWERENND(1,2,3,...,40). SUFLITEANE
BUT=L, ESLfzb&Lyh?

> sample(1:40, 5)
[1] 30 29 32 17 6
> sample(1:40, 5)
[1] 39 11 32 9 33
> sample(1:40, 5)
[1] 37 10 21 35 11
> sample(1:40, 5)
[1] 4 32 28 39 15

>

EEEHLEYTILT

o BEEHLEYOTILT 10 ADBEBREESOADEI OBV
=L LL, BELTELY, ES5LELELD,

> sample(1:50, 10, replace=T)
[1] 49 29 7 33 19 19 18 44 7 45

Dataframe
Excel D2 —k data.frame
5 ZE# (variable)
1T #18 (observations)
a ka
0.117 0.155 Data frame: songs
0.196 0.127 5 2, ka
0.106 0.115 i
0.16 0.068 B 10
0.143 0.105 CSVITAILEAEYISEARALEESHLD
0.222 0.083 B T7YUERTES - songs['a’]
0.259 0.102
0.136 0.173
0.107 0.144
0.139 0.083

c()EAW-EEEAH

> a <- ¢(0.117,0.196, 0.106, 0.16, 0.143, 0.222, 0.259, 0.136, 0.107, 0.139)

> ka <- ¢(0.155, 0.127, 0.115, 0.068, 0.105, 0.083, 0.102, 0.173, 0.144, 0.083)
> songs <- data.frame(a, ka)

> attach (songs)

The following object(s) are masked by '.GlobalEnv': 2 a
a, ka 0.117 0.155

> songs 0.196 0.127

a ka ChLBE, songs$a T.a DAY
1 0.117 0.155 FLASETES, i, akkay | 0-106 0.115
KbYISH &EH EAVDILELT 0.16 0.068

2 0.1960.127 #5, HLTHTHEN

3 0.106 0.115 0.143 0.105

4 0.160 0.068 0.222 0.083

5 0.143 0.105

6 0.222 0.083 0.259 0.102

7 0.259 0.102 0.136 0.173

8 0.136 0.173 0.107 0.144

9 0.107 0.144

10 0.139 0.083 0.139 0.083

>

edit(data.frame()) ZHAL-
F—HAH

songs <- edit(data.frame())

Fau [BEE




read. table()

025 0.013 0.025 0.1 0.025 0.029 10

062 0 0.0

setwd ("d:/R/Sample")
songs <- read.table("SampleOl.txt", header=TRUE)

TARAATRER

> setwd("d:/R/sample")
> songs <- read.table("sample0l.txt", header=TRUE)
> songs
noE k%
.039 0. .107
.049 .088
.159 .115
2123 .082
.095 .095
.056 .139
.102 .046
.062 .136
.048 J112
.046 .167

»
.068 0.117
069 0.069
035 0.097
110 0.041
086 0.019
111 0.042
065 0.019
049 0.062
091 0.037
148 0.083

117
196
106
160
143
222
259
136
107
139

oocoocooocooo
coococococoooo

i

S
cocoooocoooo
cocoocoocoocoo

°

2
oocoocooocooo

o

S

©
coocoocoococooy
coocococococoool

)

g
coocoococoooo

°

3

3
coocooocoooo

o

3

3
oocoocooocooo

°

2

=

Bo®mNO U AWN R

S

11

u
117
157
124
137

i
340 0.117
275 0.167
416 0.177
301 0.247
305 0.176
222 0.278
213 0.204
481 0.148
321 0.187
259 0.241

&
019
020
009
041
062
014
074
012
000
009

208
241

.134
.185

[
coooocooooo 0000000000,
o

ocoooococoooo
cocococooococoo
cocoocococoooo
cocooococoooo

°

<
ocoooococoooo

)

2

S
cooococococooo
cococococoococoo
cooococoocooo
cooocococoooo

1

000 093 0.222

VEooNO U AWN

Excel 774l (csv) oD HAIAH:

read.csv ()

o ROKSITTNIELO (HEIRFITHRBIR)
setwd ("d: /R/Sample")
songs <- read.csv ("SampleOl.csv", header=TRUE)

B0E 8 E D D E A E L Falueo
,0.155,0.039,0.136,0.107,0.058,0.068,0.117,0.039,0.019,0.01,0.029,0.019,0.019,0.01,0.029,0.029,0,0.34,0.117,0.117,0.146,0.282
0.196,0.127,0.049,0.157,0.088,0.029,0.069,0.069,0.118,0,0,0.01,0.02,0.02,0,0.01,0.039,0,0.275,0.167,0.157,0.088,0.314
0.106,0.115,0.159,0.062,0.115,0.053,0.035,0.097,0.106,0.018,0,0.009,0.009,0.062,0,0.018,0.035,0,0.416,0.177,0.124,0.097,0.186
0.16,0.068,0.123,0.091,0.082,0.014,0.11,0.041,0.091,0.005,0.014,0.05,0.041,0.009,0.027,0.032,0.041,0,0.301,0.247,0.137,0.11,0.205
0.143,0.105,0.095,0.062,0.095,0.029,0.086,0.019,0.057.0,0,0.081,0.062,0.057,0.01,0.057,0.01,0.033,0.305,0.176,0.176,0.09,0.252
0.222,0.083,0.056,0.083,0.139,0.069,0.111,0.042,0.056,0,0.014,0,0.014,0.028,0.014,0.042,0.028,0,0.222,0.278,0.208,0.083,0.208
0.259,0.102,0.102,0.157,0.046,0.037,0.065,0.019,0.028,0.009,0.009,0,0.074,0.065,0,0,0.028,0,0.213,0.204,0.241,0.083,0.259
0.136,0.173,0.062,0.062,0.136,0.049,0.049,0.062,0.099,0.062,0.012,0.025,0.012,0.025,0.012,0.025,0,0,0.481,0.148,0.16,0.049,0.16
0.107,0.144,0.048,0.102,0.112,0.086,0.091,0.037,0.102,0.021,0.011,0.021,0,0.043,0.005,0.032,0.037,0,0.321,0.187,0.134,0.123,0.235
0.139,0.083,0.046,0.093,0.167,0.037,0.148,0.083,0.111,0,0.009,0,0.009,0.009,0.046,0.019,0,0,0.259,0.241,0.185,0.093,0.222

e

> setwd("d:/R/sample")
> songs <- read.csv ("sample0l.csv", header=TRUE)
> songs

o= ko
155 0.039 136 0.107
127
115
068
105
083
102
173

£ k3 *

058 0.068 0.117
.069 0.069
035 0.097
110 0.041
.086 0.019
.111 0.042
.065 0.019
.049 0.062
.091 0.037
.148 0.083

¥
L
>

117
196
106
160
143
222
259
136
107 0.144
139 0.083

EE -] : 1%
.019
.020
.062
009
.057
.028
.065
.025
.043
.009

HOomNO U AWN R
oooocoocoooo
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cocoocoocoooo

o

2
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o

]
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o

2

o

2

o
cocoooocoooo
cococococooool
HoooogrEo
S2RIIABLER
RExalRS&3

S

L111

coococoocoooo

5

g

3
cococooocoooo
° [=3

8

8
cocococoocoooo

>

2

&

u
.117
157
124
137
176

a i
.340 0.117
.275 0.167
.416 0.177
301 0.247
.305 0.176
.222 0.278
.213 0.204
.481 0.148
321 0.187
.259 0.241

.282

241
160

coooocooooooooo000000,

oocoocoococooo

°

]
coococococoooo
cocoooocoocoo

o

2

S
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°

<
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o
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S
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VEooNOuAWN R

Excel 7 7 4 LD FHAHIAH

e Xlsx EWSINYHT—UBH B,

c RD&SIZV—FBEEEZEELTHEZY—F
ERARALENTES

TEXNHBNIL, FTEHEREEZRAAD

d <- read.xIsx("test.xIsx", sheetindex=1)

T—AD—HERYHYT

setwd ("d:/R/Sample")
BP <- read.table("BloodPressure.txt", header=TRUE)

attach (BP) ZH LAF%. BP$Alcohol B[ Alcohol TPHERTESI &I
5%, R DA T IMER/ISRD2FE B ICBPEBLILEEKRT
head (BP, 5) °

AlcoholNone <- subset (BP, Alcohol=
AlcoholLittle <- subset(BP, Alcohol=="Little")
AlcoholMedium <- subset (BP, Alcohol=="Medium")

PHigh <- subset (BP, Pressure>=91)

PHighAN <- subset(BP, Pressure>=91 & Alcohol=="None")

None")




BloodPressure &L\ T—4

Date Day Temp Alcohol Pressure
Tue 18 None 107

wed 20 Little 78

Thu 20 Little 92

Fri 20 Little 87

Ssun 20 Little 86

Mon 20 Medium 90

OUVTWN RO

170 Thu 28 Little 93
171 Fri 28 Little 96
174 Mon 29 Little 88
175 Tue 29 Little 90
176 wed 29 Little 90
177 Thu 29 Little 96
178 Fri 28 Medium 92

T—4ADmerge

s DT —5%<T— (merge) THIEMNTES, v—T L, database
DjoinTHY. FRD&IIT—2EEHIEEETT B

> d1<-BP[c(1,2)] > head(d, 5)
> d2<-BP[c(1,3)] Date Day Temp
> d<-merge(dl,d2,by="Date") 1 0 Tue 18
> head(dl,5) > 1wed 20
Date Day 3 2Thu 20
1 07Tue 4 3 Fri 20
2 1 wed 5 Ssun 20
3 2 Thu >
4 3 Fri
5 5 sun
> head(d2,5)
Date Temp
1 0 18
2 1 20
3 2 20
4 3 20
5 5 20

T8 T—3%%ES

bfp <-c(16.6,16.4,17.7,17.3,17.5,15.2,17.5,18,17.5,17,17,16.4,17.3,17.3,16.2,
17.5,18.2,17.318.9,16.3,17.3,16 1,1¢18.3,17.9,17.6,16.8,16,3/16.9,15.217
,16.9,16.8,15.2,17.9,18.3,18.3,16.8,16.6,16.6
651631716117 5916116916916 115915417‘1
71711691711541771741781715 .172179172146153
1731651671721931621591771691761721651711811716
;238,17 4 jiri2i6:8,1619,17:3,15.5 1616 8.1 1819,17,174,
16. . /16, 5911515115216115415515213
R TR TR TR AT TR T

bfpRange <- rep(0,length (bfp))

bfpRange [bfp <= 15.5] <- -1

bfpRange[bfp > 15.5 & bfp <= 18.5] <- 2

bfpRange [bfp > 18.5] <- 3

data <- data.frame (bfp, bfpRange)

head (data,10)

7.5,15.2,

bfp bfpRange

bfpRange <- rep(-10,length (bfp))

bfpRange <- replace (bfpRange, bfp <= 15.5, 1)

bfpRange <- replace (bfpRange, bfp > 15.5 & bfp <= 18.5, 2)
bfpRange <- replace (bfpRange, bfp > 18.5, 3)

T—RDERS T

o BERESEY.BERIEIST—SOHBEHERANE L.

RD cut2 MZZIZHB
> 11brary(Hm1sc)/ 2B 2
> grouped <- cut2(bfp, g=4)" ARFI=AET
> table(grouped)«——— HEZHAD

grouped —

[13.9,16.5) [16.5,17.0) [17.0,17.5)| [17.5,19.3]
42 26 33 32

> - K

. [17.5, 19.3) OEMIZ32/E
E#IZ grouped ELVST—4(E .

> head(grouped, 10)
[1] [16.5,17.0) [13.9,16.5) [17.5,19.3] [17.0,17.5) [17.5,19.3] [13.9,16.5)
(71 [17.5,19.3] [17.5,19.3] [17.5,19.3] [17.0,17.5)

Levels: [13.9,16.5) [16.5,17.0) [17.0,17.5) [17.5,19.3]
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