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REzX7>O—F (1/2)
https://cran.r-project.org/ <=

The Comprehensive R Archive Network

Download and Install R
il Precompiled binary distributions of the base system and

contributed packages, Windows and Mac users most likely want
one of these versions of R:

CRAN

Mirrors e Download R for Linux (Debian, Fedora/Redhat, Ubuntu)

What's new? ¢ Download R for macOS

Search * Download R for Windows @m

About R R is part of many Linux distributions, you should check with your

R Homepage Linux package management system in addition to the link above.

The R Journal Source Code for all Platforms

Binaries for base distribution. This is what you want to
install R for the first time. @D

Efﬁf’ﬁﬁ BPERPE  jwohashi

Nagaoka Univaraity of Technology
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RaX>ra—F (2/2)

R-4.2.1 for Windows

Download R-4.2.1 for Windows (79 megabytes, 64 bit) @D

README on the Windows binary distribution
New features in this version

CRAN

Mirrors This build requires UCRT, which is part of Windows since Windows 10 and
What's new? Windows Server 2016. On older systems, UCRT has to be installed manually
Search from here.

R-4.2.1-win.exe (78.7MB) # AF L TEITT 3
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Cersion 20, MdEmO () F A NTNETEEMBACEATERT .
Copymiane (©) 20 thelp () ' Y ALEF DA HET .,

e mamone, REIP.Starc () T HIML JO0HCLSAITH
SEgcind tq () ' EADTNME R BRETLET,

R FZ{OEMELLZEETIOVIONTY,
FFL<CE 'contyfbutors () E ARILTCEE

FrEOrR P R @I —UE L IESHTE HYABFO R
‘citation(f* ¥ AALTEEL

demo ()1 L ANTNETEEHSCLL
'‘nelp() ' EENEFIIAY
'help.start()"' T E

"af)' EANT

R FEHEANT DL
HXFDEZN T

RTEHE L THS

> r=2 r = 2
> pikxr”2 = RICAS  FXF Tr?
[1] 12. 56637 2w ROHEN I HXF

s [ BFRA

>r ~¢(2,3,4) r=[2 3 4]
> pikr 2 r2

[1] 12 56637 28.27433 50. 26548 T

> pi*xr2 > a a = nr?

> mean (a) > sum(a) /3

[1] 30.36873 [1] 30.36873 Ela]
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X ::[0 1 2 4 8]
y = [0 1 2 4 8]

x <-¢(0,1,2,4,8)
y <- C(011)214)8)

7Oy FLTHB (2/3)

Y

plot(x,y)
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f(x) = exp(—x?)

\
f(x) = exp(=(x = 0)?)

¥
f(x) =exp <— w>
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> curve(exp(-x"2),-5,5)

$
>m=2

> curve(exp(-(x-m)~2),-5,5)

\ 4

>s=0.316
> curve(exp(-((x-m)~2)/2/s/s),-5,5)

\ 4

> d=sqrt(2*pi*s*s)
> curve(exp(-((x-m)~2)/2/s/s)/d,-5,5)
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e | A | B#E — X% ROEFIZA
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hist(a) hist(b) <«RicAH
Histogram of a Histogram of b
- U i — — CROHEH
60 70 80 90 100 70 5 80 85 90
F52 F52
RIZAA—  sd(a) | BAS) sd(b) = Buhe)
RO A— 13.5119 5.6315
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G aa <- (a-mean(a))/sd(a)*10+50
J NN ] bb <- (b-mean (b)) /sd (b)*10+50
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> mean(r)
79.25
> mean(r)

r <- ¢(85,96,64,90,76,80,73,70) 10.67

e

> mean(s)
73.75
> mean(s)

s <-¢(78,90,62,82,70,75,70,63) 9.51
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4 90 85 > mean(r)
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cor (X, x+y)

cor (X, x+y) "2

cor (x, y—4*x)

-0. 97

cor (x, y—4*x) "2

0. 94
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x <= rnorm(256, 0, 1)

y <~ rnorm(256, 0, 1) plot (x, x+y) plot (x, y=4*x)
plot(x,y)
1l = x; 1l = x; 1 = x;
feeh = vy, MeEh = x; +y;  HtER = —4x; +y;
i=12-,n
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x <~ rnorm(4096,0,1) x ~n=409% x=0 sy =1
y <~ rnorm(4096,0,1) y; n=4096 y=0 s5=1
i=12,n
cor(x,y) Sxy I 3

=0
0.003 SxSy

plot (x, x+y)

cor(x, x+y)
0.705

B = x,
?ﬁﬁEHﬂ = Xi + Vi
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mean(x)  var(x)

0.01 1.01
mean(y) var(y)
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> cov(r,s) .. >sum((r-mean(r))*(s-mean(s)))/(8-1)
«
100.0714 . 100.0714
E
n
1 _ _
Say = — 1_21@- - D -7)
=
> cor(x,y) .. >cov(r,s)/sd(r)/sd(s)
\ g
0.9855292 . 0.9855292
E
_ Sxy
SeSy
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" panel.first=grid(4,4),xlim=c(60,101) ,ylim=c(60,101))
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“As we suspected, it turned out that the GDP strongly correlated both with the number of Nobel laureates (r= 0.66;
P < 0.001) and chocolate consumption (r= 0.73: P< 0.001)”. Maurage, P., et.al. (The Journal of Nutrition, 2013)
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et 4 5

RzA YA b—=LT3
FHRIRLCTHEWNEIH S

« ERDHD ?HWNT ~THBIFREX
« RT&LfiES B
« BB ELEMT D ~ B
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N KL
>x<-0:5 >x<-1:5
> X > X

[1]012345 [1]12345

> X <- 50 ﬁ‘iﬁ’é‘ﬂi‘ltﬂﬂ'
> X > x[1:3]
(11543210 (1]123

> x <-¢(1,2)

> x > x[3:5]
[1]12 [1]345

nnnnnn

RURENERY iwahashi

> seq(0,5,by=2)
(11024

> seq(0,2,by=0.5)
[110.00.51.01.52.0

> x <-¢(11,20)

>y <-c(31,24,98)
> c(x,y)

[1] 11 2031 2498

RIILERTS

51

1751

X <- matrix(1:6, nrow=3)

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

> X >y
[,1][,2] [,1][,2] [,3]
[1L,] 1 4 [1,] 1 3 5
[2] 2 5 2] 2 4 6
[3,] 3 6
B AT
>x[2,1:2]  >x[2,1] > t(y) diag(2)
[1]25 [1] 2 [1]1[,2] [1]1[,2]
1,] 1 2 [1,] 1 O
R ZERLUES [2’] 3 4 [2’] 0 1

3] 5 6

nnnnnn

BRGEMIIT wahashi
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Y S A
T DEE
X <- matrix(1:6, nrow=3) y <- matrix(1:6, ncol=3) u <- diag(2)
X y u
L112] L1 [2] 3] L12]
1,] 1 4 1] 1 3 5 [1,] 1 0
2] 2 5 2] 2 4 6 2] 0 1
3] 3 6
BRIEOR EE (28] EE (28]
X x X %*%y X %*% u
[11[2] L12][3] [11[2]
[1,] 1 16 [1,] 9 19 29 1,] 1 4
[2,] 4 25 [2,] 12 26 40 [2] 2 5
[3,] 9 36 [3,] 15 33 51 [3,] 3 6
EERENEAE wonsh 53
o/ AN
1T DHES
X <- matrix(1:6, nrow=3) y <- matrix(1:6, ncol=3) u <- diag(2)
[1102] [11[2] [,3] [1102]
[1,] 1 4 [1,] 1 3 5 1,1 1 0
[21 2 5 21 2 4 6 [21 0 1
3] 3 6

> rbind(x,u)

(1] [,2]
1,] 1 4
[2,]
(3]
(4]
(5]

O Fr WN
= O O U

nnnnnn

BRGEMIIT wahashi

> cbind(y,u)
L1121 3] [,4] [,5]

[1,] 1 3 5 1 0

2] 2 4 6 0 1

fifloss (177)

fioss (7)
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THDITENCHKEIZ DT 5

x <~ matrix(1:6, nrow=3)

X

1] [ 2]
[1,] 1 4
[2,] 2 5
[3.] 3 6

nnnnnn

BHERNEAL (oo

)

“ond”

colnames (x) <- ¢ ("A”
X
AB s
Q 114 FloyAni
[2,] 25
[3,] 36
-
rownames (x) <- ¢(“1st”
X
A B
1st 1 4
2nd 2 5
3rd 3 6
TOBAE

“3rd")

55

T DERE

rowSums(x)
solSums(x)

rowMeans(x)
colMeans(x)

t(x)
solve(x)
eigen(x)
det(x)

nnnnnn

EHEwnERE o

X DBATDHEF]
X DEF DR

x DEITD I
x DHF|DF

X *ER B
X DPITH

x DERBEEEBENZ b

x D175
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RTHBOBZT—E2HL4ITVRD

RZfE->T

friEtE 2 e

RzAYX =T 5
FIIRICTHEWNEIH S

« ERDHD ?HWNT ~THBIFREN
« RT&LfiES B
« AEELEMT D ~ DB
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ERDI T 2 ELE

=0 F 14
o1 S

X <= rnorm(64, m, s)

plot (x, type="I")

2 -1 0 1 2
|

[ [ | | | | |
0 10 20 30 40 50 60
EBBEHEAL wonosh
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ERDI T 2 ELE

- T m=0 F 15
] ﬂ + K A
| n S
) T o x < rnorm(64.m, s) 7 He
7 hist (x, xl im=c (-5, 5))
o J Jrﬁ hﬁ x <= rnorm (4096, m, s) £ F\?“%A
ST hist(xxlim=c (-5, 5)) 7 — 2 #4096

00 02
I N B

curve (dnorm(x, m, s), -5, 5) e EE R
T T T T T
4 2 0 2 4 IE*E%\*E
%ﬁ%ﬁ‘ﬁftﬁi Iwahashi 59

— R I DAL

x <= runif (64, -2, 2)

plot(x, type="1")

BTOHSC INKFEOIIL

o -
b
T V
= O -
~ _]
1
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I
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0 10 20 30 40 50 60
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0 4 8 12

0 200 500
L1 1111

— R I DAL

x <- runif(64,-2,2) EXNTT L
hist(x, xlim=c (-5, 5)) T — X464

x <~ runif (4096, -2, 2) EX NI T L
hist (x, xlim=c (-5, 5)) T — & #4096

015
Ll

1

J L curve (dunif (x, -2, 2), -5, 5) HERE FERAN
— A

Asvuny

EREAREAE oo o
— BRI B EEL DA

? mm x <~ runif (4096, -2, 2) EX T LA

2 hist (x, xlim=c (-5, 5)) 1 DDE I

- x <= runif (4096, -2, 2)

|

-6

nnnnnn

0 300 600
|

7 - AV

e y <~ runif (4096, -2, 2) /

giﬂﬂ]Tmh hist (x+y, x| im=c (-5, 5)) 2 D DB
RN

x <= runif (4096, -2, 2)
y <~ runif (4096,-2, 2) EXNTT LA
z <- runif (4096, -2, 2) 4 D>DEE DI
w <- runif (4096, -2, 2)

P hist (x+y+z+w, xlim=c (-7, 7))
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LD D7

b 3 =
BHAH
I T T T 1T T T T 1 [ T T T 1
4 2 0 2 4 4 2 0 2 4 A 2 0 2 4

1 D20EHD Bl ELLE D 2 DDEEH DO
ERXNTT L EXNTT L DA KTT L

500

0 200

= —T T T 1 T T T 1 T T 111
4 2 0 2 4 4 2 0 2 4 s 20 2 4 8 IE%E%#E
ISED<
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KT it HELE

> x <~ rpois (4096, lambda=3) ERXFZT T L
> hist(x, xlim=c (0, 15)) A=3
> x <- rpois (4096, lambda=5) b X LT T L
> hist(x, xlim=c (0, 15)) A=5

0 400 800

0 300 600
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24X

|

—r 1 1 1
ETI T T

0 200 500

2 DDEEDH]

> x <~ runif (4096, -2, 2) ELEL x

> var (x) (PEL=1.3)
1.3

>y <~ runif (4096, -2, 2) IL#y

> var (y) (PEL=1.3)
1.3

MRE 1l &H x CELEy DD HEUL

MRE2 ELH x &AL x DI DHEUL

nnnnnn

%ﬂ.ﬁﬁ‘ﬁftﬁf Iwahashi
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24X

0 200 500

il
| il

4 2 0 2 4

i

4 2 0 2 4
RRBERTET wohash

0 200 400

0 100 200

_ = A
ES)q

> x <= runif (4096, -2, 2) y

> var (x) 1 DDFEE
1.308826

> x <- runif (4096, -2, 2) =|

>y <= runif (4096, -2, 2) A 1

> var (x+y) 2 DDEE DI
2.641422

> x <~ runif (4096, -2, 2) fEi%E 2

> " "
5%(%%) 215 L 7=8LE
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1 n
2 _ E - 512
Sery =7 ) (=X +yi =) s2 =52
i=1

= %Z(xt - %)%+ %Z(Xi -Oi-y+ %Z(yi — 2% = sZ242s,, +s?
MRE1 FEx &8y OMODEUL ?

x &y D EREBE 7R D5, =073 D T, Stvy = 2S5

FRE2 ELE x CELE x O DHEUE ?
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