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1 FU®OIC

1.1 ROAYRA KM=

Windows D54, R O Fad¥+ b T’Download R for Windows” #3&K L, “Base” ®”Download R 4.x.x
for Windows “Z3ERLUTCA VA M= —=T 74NV EZyva—RThE, ALRED PCIZfEHBIZA VA
—)VTEEF. (Mac EFFKTY)

https://cran.r-project.org/
R The Comprehensive R Archive Network

Download and Install R

Precompiled binary distributions of the base system and contributed packages, Windows and Mac

CRAN \users most likely want one of these versions of R:

Mirrors

What's new? « Download R for Linux

Task Views « Download R for

search * Download R for

About R Ris part of many Linux distributions, you should check with your Linux package management
R Homepage system in addition to the link above.

‘The R Journal Source Code for all Platforms

Software Windows and Mac users most likely want to download the precompiled binaries lsted in the upper

R Sources box, not the source code. The sources have to be compiled before you can use them. If you o not

R Binaries know what this means, you probably do not want to do t!

Packages §

Other * The latest release (2020-06-22, Taking Off Again) R4.0.2.tar.gz, read what's new in the latest
version.

Documentation

Nrote « Sources of R alpha and beta releases (daily snapshots, created only in time periods before a

M1 ROXYvo—KR¥yA b

R for Windows

g
bse ant 0 install R for the fies time

ba Binaries for base distibution. This is what
R Binaries of contrbuted CRAN packages (for R >~ 2.13.x; managed by Uwe Ligges). There is also information
CrRAN i : Vind o

ble for CRAN

variables
old contrib RAN packages for outda Of R (for R < 2.13.x; mana Ligges)
Tools to build R and R packages. This is what you want t build your own packages on Windows, ot o build R
itelf

Mirrors
What's new?
Task Views Riools
Search

binaries to CRAN, contact U Ligges directly in case of questions / suggestions related to
About R Win
R Homepage

‘The R Journal

10 read the R FAQ and R for Windows FAQ.

Note: CRAN  but cannot give guarantees
Software

R Sources

R Binaries

Packages

Other

Documentation
Manuals

FAQs
Contributed

X2 Base % &R

R-4.0.2 for Windows (32/64 bit)

Download R 4.0.2 for Windows (84 megabytes, 32/64 bir

Installation and oth
New features In th

R

Mirrors 1f you want to double- ¥ mdSsun
Search COTHONERELETN? ‘\‘ ked questions
About R » How do [ update packages in my previous ver P
The R Journal EAQ for i 1d the R Windows FAQ fo e
Software Other builds
R Sources * Pal o build.
R Binaries. A e i afR) devel snapshot build.
Packages Pre
Oth:
er A stable

M3 AYVAR—F—%AYyro—RLUESTF
AVAN—=F—% A vaO—RE, ATNVIVY I TAVAN=LERBLTLIEIN,

1 VA L=V DEE, "MESSAGE TRANSFORMATION” OF v 7 %4 LT EZIW., £5952 L
T, Rstudio fEARHZHEAFEAET S ATREEMES 2D 9.
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by Setup - R for Windows 4.2.1

Information

Please read the following important information before continuing.

When you are ready to continue with Setup, click Next.

GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.

51 Franklin St, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take aviay your

freedom to share and change it. By contrast, the GNU General Public v

X4 “R intallation: step 17

*L—, Setup - R for Windows 4.2.1

Select Destination Location

Where should R for Windows 4.2.1 be installed? R

[ F Setup willinstall R for Windows 4.2.1 into the followring folder.

To continue, click Next. If you would like to select a different folder, click Browse.

Browse...

P
Back ([ net J | cancel

X5 “R intallation: step 2”

rﬁ, Setup - R for Windows 4.2.1

Select Components
‘Which components should be installed?

Select the components you want to install; clear the components you do not want to
install. Click Next when you are ready to continue.

Custom installation

~
[] main Files 89.7 MB
64-bit Files 64.5 MB

‘- Me 3sage translations 9.0 MB|

Ebn°vt.check
Lo this

Current selection requires at least 157.2 MB of disk space.

X6 “R intallation: step 3”

1.2 Rstudio 1 Y ZA h—JL (BEZLTIC)

R % f{# 5 72D KEMFEFH 7 Rstudio

EVDYTERHY 7.

https://rstudio.com/products/rstudio/download /#download

TLKIZA VAR =AND ELTEIRNI L
MWHY ETOT, BETIPRRIZISU TR & Rstudio DHHEVWS L THED D FETT


https://rstudio.com/products/rstudio/download/#download

# 2022(4LM)
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£lq Setup - R for Windows 4.2.1 - X
Startup options
Do you want to customize the startup options? _!

Please specify yes or no, then click Next.
(O Yes (customized startup)

@

(accept defaults)

Back Cancel

“R intallation: step 4”

&, Setup - R for Windows 4.2.1 - X

Select Start Menu Folder
Where should Setup place the pragram's shortcuts?

8= setup will create the program's shorteuts in the following Start Menu folder.

To continue, click Next. If you would like to select a different folder, click Browse.

E Browse...

[Joon't create a Start Menu folder

Back Cancel

8 “R intallation: step 5”

RStudio Desktop 1.3.959 - reiease note

L. installR. scosiormie
2. Download Rstudio Desktop. et foryou st

ToWimdews 322

All Installers

sy e RS i o g o sl deein nhe i s sy bl
I st ol
-
MNec 132
os f— e sonase

9 Rstudio D¥ 1 b
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2 RZAWV/IEEREE (1) B—%F
« FAZLYTOROTAAVELTNIA v I LT R 2B EFB

o ZOUIZLATORHEZ L THAD
AJIDMTG1E 2589 -

o EFERDIVY—IVEEIZAS (I—REHBEEAZLE I, WENLXDELDODHME. 5 RHE
ATCTAHNUETEZIZE Esc ¥F— 2L TV AT 2 BICUTHAOEEAN LTS AT W)

R RGuI (64-bit)
File Edit View Misc Packages Windows Help

Plavform: x86_64-w64-mingw32/x64 (64-bit)

R 1 th ABSOLUTELY NO WARRANTY.
Yo under certain conditio:
Typ se for distribution details.

th many contributors.

and
R or R packages in publications.
Type 'demo()' for some demos, 'help()' for on-line help, or
‘help.start()’ for an HTML browser interface to help.
Type 'q()’ to quit R.

(e: 1y saved

> 2%3
s

> sqze(8)
1] 2.828427

M10 BE#EANTIEHE

e RMNMBOZF 42 —IZ2—RZ2ANL, FEFLAEVI—REZEILT, TaY ba—)V +R] THELT.

11 ROTT 1 Z—%2FHT2EE

K12 ET7ULZVWI—RZ2ERLUT, Tay ha—)V +R] TESF
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2.1 HEHKEE
1+3%x2-4/2 #UAEE

[1]1 5
1172 #NREE

[1] 121
1/sqrt(4) #F AR (square root) DI

[1] 0.5
4~{-1/2} # LSECRAUCEE

[1] 0.5
log(9) # BN

[1] 2.197225
exp(6) #1580

[1] 403.4288
sin(pi/4) # =KX

[1] 0.7071068
sqrt(2)/2  # LD

[1] 0.7071068

a <- 3 #FHLWA TN (B DESE
a #EHELLEERDORER
[1] 3

a~2 + log(a) #TN&EMAWEER

[1] 10.09861

22 NI ML (BEF) DFRW

a <- ¢(1,3,5,7,9) #EHEIININILEFTV T MNELTES
a #EZLIERY NLDFESR

[1] 13579

sum(a) #BET

[1] 25
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mean (a) # 15
[1] 5
a+10 #RIKNIVDITRTODERIC 10%IMA S

[1] 11 13 15 17 19
5%a AR KNILDITRTDERS 5[ET S

[1] 5 15 25 35 45
a2 AR KNILDITRTDERY 28T D

[1] 1 9 25 49 81
log(a) #RYMLDTRTOBEROTH A S

[1] 0.000000 1.098612 1.609438 1.945910 2.197225
al[3] #XRINML oD 3BEEBDERZRYET

[1] 5
alc(1,3,5)] #~XUK)La®d 1,3, 5FZBBDEHZFEMYET

[11 159
al-c(2,4)] #RI ML a®D 2,4, BEUANOERERY T (EEERAL)

[1] 1 59

b <- 5eq(10,30,5) #ELRIDRY ML b EHLICESE ("seq(z,y,2) "l D5 y £T 2RHT)
atb #EREHBLORERLE

[1] 11 18 25 32 39

axb #ERESLOHEHITE

[1] 10 45 100 175 270
b/a #EBEREBLOEVE

[1] 10.000000 5.000000 4.000000 3.571429 3.333333

23 BRYERLEE
125 10 FTORUFEATS M.

ss <- 0

for(i in 1:10){
ss <- ss + 1

}

SS

[1] 55
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X1 WENLERS S UK

X g6 av Y R

RUS, BISE, #URE, SI0E | +,-,%/

N X R R

WEEHA, tIDET, 1Y) BT round, floor, ceiling
IR E av YR

L i abs ()

R sqrt )

FER B exp (x)

B RE A log(x, base=exp(1))
=B sin(), cos(), tan()
s L A aAXVR

A (S, AES) ==, I=, |

A T (FER) <=, >=, <, >
aELE S (and) &, &&

Fi B - (or) [, |

xxx <- seq(1,10,1)
sum (xxx)

[1] 55

ZIT—HEEERTL, ZTNETORARZMBELTHAD. BEDHIEFZW O0db S0, EERNEEIIINT
U7 A NE—=%ERT 2DOMEFITHD. TIT, RICTAZ My N THEYERMITAEE ] 20D #5i
D7 FNA—=DHIZ TLecture0l] ZHBLTHD LU (ZATEGIIMERTH D), I IIEENEEREEL
ATD. RTI774NV] - [F4 VI NVDEFE] TRIFEMABLAZ7 ANV —%2EL TOK] 7.
WZ, ROUAYRUDEALED [x] HlZ#TH, 23V =T quit QL AHNUTRZVSZAKT IES
&, 7ANVE—MIZ T Rdatal EWD 7 7 A IMPMERING. ZDTA AV X TINI VW ITHERIFED
BEDNOMEEEZHEMTIZENTES. 3/, DI TANVT—RIEELEZT—R 771 VAT 54D,
INEFEET AN UTERTDID, HEIWVMEET AN =T =R T 7ANERFTHILT, 77
AINANDT V2 AD UG I PEEIZH ETD (kD [F—&DAHILiRE] 22H1).

3 RZAWEEELEHE (2) WBWAREE

31 ROATI U hEBEH

HiffiCa LWORZ MVEEH L INEA TV N (BY) L ZAZ. RTIEID LD BT LA,
THIZT =Ry "k WorT =R 2 REFELEA TV Ve T =847V 27 b, LT sum, mean
REOHEBZEBA TV Ve IORNTD., ATV NAIMEEIINGTEDN, T—AARY T 4V
7 (KXFENXFERERT D) THYREODPOEAUXFEDHD. BBAA, TIVT 7Ry heHERZREET
TTE L.

R ICI3% < OEARBIBOM, #7020 5 IV 72175 HHEICE S DFEMZBEBDMED > TV, £/, 7
D —SiEORERENLUCTORBE HEALSTHD. £/, BRIZAMETDIZLELTES. HIZIE, X7 H
VD bFTY c FOMAEHBETIEMEFEY 2L T5. I THRHT%Zsun.power & LIRD XD IZEET .
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sum.power <- function(x, 1, 2){
objl <- sum(x~b)

obj2 <- sum(x~c)

obj <- c(objl, obj2)

obj

}

<LlT,

sum.power (x=a, b=1, c=2)

[1] 25 165

sum.power (x=a, b=2)

[1] 165 165
sum.power (x=a”2, b=1/2)

[1] 25 9669
La DEFEIANTHc RURLADLELMEVPEINDS. 45 Lillk

sum.power (a, b=1, c=2)

%8

sum.power(a, 1, 2)
sum. power (a)

ELUTHAUTHD (BEIREVPBRNGEIIER L ZEROGIDNEE®B ) IIHArEND. ez ERETDI L
R ANTWS5E, fBENBNE T 74V MEL L TENRFIHAIND).

—f%IZ R OBEBUIIRD LS IZEHRIND.

[F‘aﬂ%ﬂl% (BIE1=BI1B1DAN1E, BIH2=5IK20DANE...) ]

EFdDsum.pover DEEITIX2 DODRED XA TORBMNEZINTNT, x (NI MVTALBBRETD
M, bIZIEHENLD =1L VIENT 7 AN RN TED Y TENTNS 72O (ZNEKEIEE LK),

sum. power (a)
[1] 25 165
DEDIHREN BRI NI MVORZFRT 2 Z L1285,

ZDIED, REDMEHPFIEDZOICHAEINABEBPHE RS T -2y b2 1 DICE D\ Tr—U%
REGETHY, INLERBORDOYA S XY O— RAGETHD.

32 RIKBIIZRERBEEFLEHK
R 12 & B WSO EABMOBIIBI B R TV S B, WIHMAEDEUFICE LD,
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33 RODTF—994 TEERDHE

RTl, 72 ULTAAT—, RIZBM, F7HIOMIZI SICEROEFA2EHT DI ENTED. Ib5IT,
TNTNDOERITHEL, ER, XFHNRERB LR M THI L TED. IR, 1741A & 2x5 DIT
Flel, 1{7HZRIEEDa, 2/7HIZESIZEY 5 O Mz AN, ILHICTEFICATEMITTALD.

A <- matrix (0, 2, B) #INTOMD%Z 0&T D 2x5 DITF
Al1,] <- a #AD 1T7BIC o HEIY KT

A[2,] <- 5:1 #A D 2178IC ¢(5,4,3,2,1) =EYHTS
A #TEERDI=DITH A

(11 [,2]1 [,3]1 [,4] [,5]
[1,] 1 3 5 7 9
[2,] 5 4 3 2 1

ZIZTANLBEFGHNOERT ML T2 Z 8 22k, FAEIZUT, ZOF505—HDRRi721F
EFIOHBLUTHSTHEROTCELRTSH I LETES.
Al1,5] #1417 55D DELY H L

(11 9

Asubl <- A[, c(1,3,5)]; Asubl #1,3,55BEDFIDEY HL

[,11 [,2]1 [,3]
[1,] 1 5 9
[2,] 5 3 1

Asub2 <- A[, -c(2,4)]; Asub2 #2,4 SIBLAADIIOERY E L (EERL)

#2 R PVEATHICETH AT VR

N7 MVALERZR &

av v R

BoRAE,  BrME

max (), min()

NI MVOEX length()

NIRRT sort(x, decreasing = FALSE)
JEivA order(x, decreasing = FALSE)
BHMERR seq(from, to, by=1), seq(from, to, length.out)
ekl rep(x, times=1)

FIHN DS & %K aIXVR

T DN A%*7%B

/

/

TSI DELE, WAT5] t(A), solve(A)

KRS DELYD H L diag(A)

(&G, e LA 4 g
THB2NEFNEET B

eigen(A), svd(A)

rowSums (x), colSums(x)

10
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[,1]1 [,2]1 [,3]
[1,] 1 5 9
[2,] 5 3 1

7L 2 IRTTDBFITH B, I HICEIRITDRSZEHET LI LETED. £z, RIV—HLTOERVE
HeHBZDVAREWDIATIV I FNOEEDIL/ELHS.

4 RERWEBEAE 3) ROYS T4y o RHke
RIZIIZTELRRE T T 7 1 v VHEEED M > TV D

£3 SRKR ST T 1 v o AR (1)

7574w AEK

plot PANGERIRANE 3o
barplot s o7
boxplot HOUX
curve B oy b~
hist A NT T A
pairs A
contour S
qgplot Q-Q mv b

7574y 7 ABBOREN R 5

type Ty hOER (p= £, 1= %, b= LMD S, n= & FE MR
xlim, ylim JEE Rt oD i [
xlab, ylab JAE A 0D 44

cex, col, pch

HXRXFOY A X, &,

1ty, 1wd MROFERE (777 AV MME 1ey=1= Ff%, lwd=1)
main AALVRA BNV
F4 ERNR TS T v 7 ABEB(2)
ERIU BN, %, TFANREZMAZ ATV R
points REMA B
abline EftzMZ 5
legend P RO Z INZ 5

text, mtext

BIHIZTF AN ZMAS

7574w 7 AHIHBE par() 125 2 MREM ARG

mar

oma

15 XNVDEDOY—I Y DFHE o T, £, k, FH)
M~ —Y v DBE o R, £, E, A)

11
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41 FT—45DEHEIL

L[IRDEELZHTRLTALD. HHROKIR L BAKED T —4 %7Data_Tokyo.csv” £\D 7 7 1 IZIEAE
LTHhs2LET. RTETFAMERP CSVIERTIREINAZT 7 A N EHAMAADL I ENTES. HIXIE,
CSV JER THIEI N/ "test.esv” WD T 7 A NDBMEE T A NV E—ILEEINTVWD LTS, /-, ROME
ETANE—INTDEET ANE—THd L E,

[jjylﬁk%<-mﬁﬁﬂﬂwﬁ774W%uW2mwﬂzﬂ j

ETNET —ZEHAROIENTES. B, 1ITHPKRETH S & ’header=T", TS TRV & FIT
i¥"header=F" £ 4 %. HARENZT—RIET—Z T L —LL\V5 R ORI LHEXTHRIEI NS,

BB, T=R77ANVNTFARN T 7 A INVTHREINTVBEIZIE, read.table() WO ZHHETS.
F/m, TAEHAAATRY ML UTIRET 2548 100dscan QO BERTH D, —F, T—2OHNIZIX

[Write.csv(ﬁ TV N, file=" 77 A NVA”) ]

ZRHTIUZCSV 7 7 1 AR EBIER I NS.

Data_Tokyo <- read.csv("Data/Data_Tokyo.csv", T) #CSV 7 74 ILDnd*iAdH
head(Data_Tokyo, 10) #&nd~AHDFEER (FR#D 101T)

Year Month Temperature Rainfall

1 1900 1 1.5 69.2
2 1900 2 2.6 31.3
3 1900 3 5.2 69.3
4 1900 4 12.3 168.6
5 1900 5 17.5 127.3
6 1900 6 20.4 89.4
7 1900 7 23.8 122.1
8 1900 8 26.6 66.3
9 1900 9 22.6 173.9
10 1900 10 15.4 113.6

tail(Data_Tokyo, 10) #&niiAHDIER (FRED 1017)

Year Month Temperature Rainfall

1383 2015 3 9.4 94.0
1384 2015 4 15.6 129.0
1385 2015 5 21.2 88.0
1386 2015 6 22.8 195.5
1387 2015 7 27.2 234.5
1388 2015 8 28.3 103.5
1389 2015 9 22.9 503.5
1390 2015 10 18.1 57.0
1391 2015 11 14.5 139.5
1392 2015 12 9.0 82.5

12
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names (Data_Tokyo) #Data_Tokyo DA T TV M DHERBER %R

[1] "Year" "Month" "Temperature" "Rainfall"

dim(Data_Tokyo) #Data_Tokyo DBECHRITTDHERR 1392x4 DITITH B I WD 5

[1] 1392 4

7 — &% Data_Tokyo L WO ZHDA TV =7 MIBEEFEINT VWS, ZI0LOKMRPHEKEL Y K
U 72 W IR IZIE, Data_Tokyo$Temperature'* Data_Tokyo$Rainfall’ & U ’CEX DHEIEL V. Hd0IE
Data_ Tokyo[,3] & §HIF&IREZIY i d. £/ 1 HOKIRZ T 2D 546121, Fio &> iIC3hid
OK.

Data_Tokyo$Temperature [Data_Tokyo$Month==1]

[1] 1.5 4.2 1.7 3.81.564.3 1.6 3.83.22.54.42.82.31.83.53.24.81.41.0
[20] 2.9 3.3 3.6 1.3 1.52.72.42.22.73.61.72.73.44.62.71.13.20.94.0
[39] 2.2 2.0 2.3 4.6 3.01.82.90.93.43.83.54.65.23.54.12.95.13.23.6
[68] 4.3 4.0 3.4 3.92.63.21.15.53.33.43.23.44.83.64.37.16.23.24.0
[77] 3.7 2.5 4.7 5.7 4.2 2.4 3.8 4.8 2.2 3.1 2.84.85.9 6.8

[ reached getOption("max.print") -- omitted 26 entries ]

RNV =22 TR BT OMPHEREGEIE, BATFD LS IR attach & WS B ZFAL T
Data_Tokyo D12 HAIETHLETLTE LI (HFEVEHLBRWENI NP HTEH D).

attach(Data_Tokyo)

Temperature [Month==1]

42 BT —9 DT (RENRITE)
#1REHICE, MEBICKUR, ThZ "line” TR

plot(Year, Temperature, WAL "Time series of Tokyo temperature",

nf'zu’ n/'—EI()u)

Time series of Tokyo temperature

o _
~ m |
R
X —
e I I I I I I
1900 1920 1940 1960 1980 2000
&

AEIZ TRy M5 L LD THA 20 2T,

13
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par ( c(3,4), c(2,2,2,2)) #H% 3x4 THR
MEAN <- numeric(12) #BHOFEHKEZFHEL TRETZODDF T K
for(i in 1:12){

MEAN[i] <- mean(Temperature[Month==i], T) # BRIOEHSEDAE
plot(Year [Month==i], Temperature[Month==i], ") #AROKEZEETOY b
abline(MEAN[i], O, "red", 2) #tY)F MEAN[i], tHE 0 DIRWERR (GEAR)
mtext (paste("Month", i), 3, 0.7) #B %A
}
Month 1 Month 2 Month 3 Month 4
~ — o _] ~ _]
— ~ = — - - -
[To o : © ] :
@ T - :__ © ] . ] Iy |
-7 7 <7 =7
T T T T 1 T T T T 1 T T T T 1 T T T T 1
1900 1940 1980 1900 1940 1980 1900 1940 1980 1900 1940 1980
Month 5 Month 6 Month 7 Month 8
N 3 A o ]
o ] - ] ~
E s Tl < 3 | = Joapir
o ] S = 2
= T T T T 1 e e I B e T T T T 1
1900 1940 1980 1900 1940 1980 1900 1940 1980 1900 1940 1980
Month 9 Month 10 Month 11 Month 12
©o _] g — ] o -
N ] . |
— - - ] ~ -
o« _L ! ~ | _1_ _ 1 _ 1
~ ] - S o -
o | < ® - ]
N T T T T T T T T T T T T T 1 B e e S N
1900 1940 1980 1900 1940 1980 1900 1940 1980 1900 1940 1980

43 SURT—YDER (ggplot TEFMNICHERRNAZE FiE)

ggplot2 WS N F =V & ffS LHPREINNIZETET (b Lo XEERADOMEETYTD). 4D
THIHGEITEET Y r—Y% A VA M-I LET.

#install.packages("ggplot2") #4 VA ~—)b (1 EEFRTTIIL 0K)

library(ggplot2) #INY T —I DA (R Z=E D BICEDOIET)
HIFEDHMKRIRDZEAE T 7 IVIZHENTAHET.

df <- data.frame(Month,MEAN)

tmp <- ggplot(Data_Tokyo, aes(Year, Temperature, factor(Month))) +
geom_line() + facet_wrap(.~Month, 4) +
geom_hline( df, aes( MEAN) , "dashed", "red")
tmp

14
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factor(Month)

10 bl
WW'WWWW o

2
0- — 3
4

830' u

= ' e "IN A ot (e

B 207 sl

5 — 6

Qo

qEJm- 3

= oo B .
" 9 10 11 12 9

AL — 10
20-

19001925195019752000 19001925195019752000 19001925195019752000 19001925195019752000
Year

METHD A — IV % 22 Z = i IMEZAE DR TN D) 2§ <, £ MBS Z DGEIEARER O THIFR.

tmp <- ggplot(Data_Tokyo, aes(Year, Temperature,col=factor(Month))) +
geom_line(show.legend=FALSE) + facet_wrap(.~Month, ncol=4, scales="free") +
geom_hline(data=df, aes(yintercept=MEAN), linetype="dashed", color="red")

tmp
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5 BE@HBEESRERETI (BEEXTIC, FLSERBRVWET)
5.1 Pella-Tomlinson REIEEET IV (HELEELL)

511 EFIDESH
PN?
Pt*lzpt”Pt{ -(%) }‘Ct

R192 ZN+kphl-@ribtARIE | 7 FAABSHEEASHE

r <- 0.2
K <- 10000
z <-1

TT <- 50

Catch <- rep(500, TT)

TT1 <- TT-1

P <- numeric(TT)
P[1] <- K

for(t in 1:TT1)
{

16
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tmp <- P[t] + r*P[t]*x(1-(P[t]/K)"z) - Catchl[t]
P[t+1] <- max(tmp, 0.001)
}

print (P, 0)
[1110000 9500 9095 8760 8477 8235 8026 7843 7681 7537 7409 7293 7187 7092 7004
[16] 6924 6850 6781 6718 6659 6604 6552 6504 6459 6416 6376 6338 6303 6269 6236

[31] 6206 6177 6149 6123 6097 6073 6050 6028 6007 5987 5967 5949 5931 5913 5897
[46] 5881 5865 5850 5836 5822

R122 EHEHEMNN~

par( c(1,2))
plot(1:TT, P)
plot(1:TT, P, ", 2, "blue", "Year", "Population size",
o o
3 S -
2 N S
5 —
o < _|
n 3 2 g
o ® S —
> <t
g S _ ]
o o o -
© I I I I I I
0 10 20 30 40 50 0 10 20 30 40 50
1.TT Year

R14 +£ A/ LR E - EABESIEESHE BEAE PNM PT A /ERV

#Pella-Tomlinson Production model (without stochastic process error)
PDM.PT<-function(r, K, z, P1, TT, Catch)
{
TT1 <- TT-1
P <- numeric(TT)
P[1] <- P1
for(t in 1:TT1)
{
tmp <- P[t] + r*P[t]1*(1-(P[t]/K)"z) - Catch[t]
P[t+1] <- max(tmp, 0.001)
b

return(P)

17
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Lecture 1

R1R ¥rl.< Ve~ EIABESWEESHE HRESR PDM PT A =4~

Res <- PDM.PT(r=0.2, K=10"4, z=1, P1=10"4, TT=50,
print (Res, 0)

rep(500,TT))

[1110000 9500 9095 8760 8477 8235 8026 7843 7681 7537 7409 7293 7187 7092 7004
[16] 6924 6850 6781 6718 6659 6604 6552 6504 6459 6416 6376 6338 6303 6269 6236
[31] 6206 6177 6149 6123 6097 6073 6050 6028 6007 5987 5967 5949 5931 5913 5897

[46] 5881 5865 5850 5836 5822

plot(1:TT, Res, "y 2, "blue", "Year",

"Population size",

10000
I

I~

Population size
4000
|

0
I

Year

40

50

5.2 Pella-Tomlinson REIEEET IV (FXZLEHY)

521 ETFTIDOES

Py

P, = [Pt +rP, {1 — (?> } — C’t} xexp(g,), & ~ N(0,0%)

K29 XA XM~ EkBEEhEESHE HEIR PNM PT AEx#h 2

(P2 XE\IR)

#Pella-Tomlinson Production model (with stochastic process error)

PDM.PT<-function(r, K, z, P1, TT, Catch, 0)
{

TT1 <- TT-1

P <- numeric(TT)

Epsilon <- rnorm(n=TT, 0, sigma)

18
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P[1] <- P1
for(t in 1:TT1)
{

tmp <- P[t] + r*xP[t]I*(1-(P[t]/K)"z) - Catchl[t]
tmp <- tmp*exp(Epsilon[t])

P[t+1] <- max(tmp, 0.001)

}

return(P)

}

K22 HETEI|.7- PNM PT A=4~

K <- 1074

TT <- 50

Res <- PDM.PT(r=0.2, K, 1, K, 50, rep(500,TT), 0.05)
print (Res, 0)

[1110000 9049 8371 8221 8189 8046 7651 7663 7344 7585 7277 8016 7967 7005 7221
[16] 7217 7030 6913 6767 6517 6975 6394 6022 6090 5845 5668 6425 6149 5556 6010
[31] 6465 6820 6449 6878 6818 6768 6859 6718 7193 7397 7809 7963 7520 7584 7960
[46] 7100 7369 6863 6511 6312

plot(1:TT, Res, ", "blue", "Year", "Population size", c(0,K))
Res <- PDM.PT(r=0.2, K, 1, K, 50, rep(500,TT), 0.05)
print (Res, 0)

[1]11.000000e+049.322242e+038.435280e+038.491935e+039.029453e+039.998606e+031.012019e+049.062235e+03
[16]7.981144e+037.849277e+037.887517e+037.797486e+037.374925e+036.947505e+036.337877e+035.974759¢+03
[31]16.084305e+035.617948e+035.641970e+035.545169e+036.049011e+036.150528e+036.218524e+036.436582e+03
[46]16.906242e+036.511256e+036.318266e+035.905327e+035.129792e+03

points(1:TT, Res, IO "blue")
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R24 PNMPT A4 .27 . 7B AN

Nsim <- 100
Pmat <- array(NA, c(Nsim, TT))
plot (0, "n", "Year", "Population size", c(0,TT), c(0,K))

for(i in 1:Nsim)
{
Pmat[i,] <- PDM.PT(0.2, 1074, 1, 1074, 50, rep(500,TT), 0.05)
points(1:TT, Pmat[i,], DI "lightblue")
}
P.med <- apply(Pmat, 2, median);
P.L5per <- apply(Pmat, 2, quantile, 0.05)
P.Ubper <- apply(Pmat, 2, quantile, 0.95)

points(1:TT, P.med, DI 2, "red")
points(1:TT, P.Lbper, "y, 2, 2, "red")
points(1:TT, P.Ubper, DL 2, 2, "red")
polygon(
c(1:TT, TT:1), c(P.L5per, rev(P.Ubper)),
"#00000020", NA)
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PDM.PT.sim <- function(r, K, z, P1, TT, Catch, 0, Nsim)
{
Pmat <- array(NA, c(Nsim, TT))
plot (0, W@ "Year", "Population size",
c(0,TT), c(0,K), R "i)
for(i in 1:Nsim)
{
Pmat[i,] <- PDM.PT(0.2, 1074, 1, 1074, 50, rep(500,TT), 0.05)
points(1:TT, Pmat[i,], UL "lightblue")
}
P.med <- apply(Pmat, 2, median);
P.L5per <- apply(Pmat, 2, quantile, 0.05)
P.USper <- apply(Pmat, 2, quantile, 0.95)
points(1:TT, P.med, oL@ 2, "red")
points(1:TT, P.Lbper, DI 2, 2, "red")
points(1:TT, P.UbSper, "y, 2, 2, "red")
polygon( c(1:TT, TT:1), c(P.L5per, rev(P.UbSper)), "#00000020",
rect( -1, 0, TT, 0.3*K, 0, rgh(1,0,0,
rect( -1, 0.3%K, TT, 0.5%K, 0, rgb(l,l,O,
rect( -1, 0.5%K, TT, K, 0, rgb(0,1,0,
return(Pmat)

}

21
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R27A === 1

Res <- PDM.PT.sim(0.2, 1074, 1, 1074, 50, rep(500,TT), 0.05, Nsim=1000)

4000 8000

Population size

0

Year

nf <- layout(matrix(c(1,2,0,0),2,2,byrow=TRUE), c(3,1), c(4,0), FALSE)

par (mar=c(4,4,3,1))

Res <- PDM.PT.sim(0.2, 1074, 1, 1074, 50, rep(500,TT), 0.05, Nsim=1000)

par (mar=c(3,0,2,1))

Hist.final <- hist(Res[,TT], breaks=seq(0,K,500), plot=FALSE)

top <- max(Hist.final$counts)

barplot (Hist.final$counts, axes=FALSE, xlim=c(0, top), space=0, horiz=TRUE)

10000

6000
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2000

0

Year
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