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Nwc eykaBlotw tnv R otov H/Y pou?

Go g|e r project X !, Q, 593 i
2, Oha L] Eikoveg [ Eidrioeig [] Bivreo @ Xapreg : NepioooTepa Epyaheia
Mepittou 2.880.000.000 amtoteAéopata (0,54 DeuTtepdheTra)
ZupBouhn: NpaypatotoiaTe avalliTnan pévo yia amoTeAéoparta oTa AyyAikd. Mmopeite va
TIPOODBIOPIOETE TN YAwooa avadijinong otny egng dieuduvarn) MpoTuRoEig I'IpOBO)\ﬁ O]‘EOTE)\EOpdTUJV Yia

hitps:/www.r-project.org ~ MeTd@paan auTrg TNG oeAidag \ R
The R Project for Statistical Computing ~R rAGOOT TROYPUUHCTION0U

R is a free software environment for statistical computing and graphics. It compiles and runs on a
wide variety of UNIX platforms, Windows and MacQOS. To ...
R for macOS - The Comprehensive R Archive...

https://cran.r-project.org » ... v MeT@gppaon autrg Tng oehidag
Download R 4.1.1 for Windows - The R Project for Statistical ...

If you want to double-check that the package you have downloaded matches the package
distributed by CRAN, you can compare the mdSsum of the .exe to the ...

AM\EeG epWTNAOEIG XPNOTWY

What is R for Windows? v
How do | download a project in R? v
What is the most recent version of R? v

What is R model? v
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The R Project for Statistical Computing

Getting Started

R is a free software environment for statisticgbcomputing and grapfsg. It compiles and runs on a wide
variety of UNIX platforms, Windows and Ma&QS. To download R, pledse choose your preferred CRAN
mirror.

If you have questions about R like how to download and install the software, or what the license terms
are, please read our answers to frequently asked questions before you send an email.

News
« Rversion 4.1.2 (Bird Hippie) prerelease versions will appear starting Friday 2021-10-22. Final
release is scheduled for Monday 2021-11-01.
« R version 4.1.1 (Kick Things) has been released on 2021-08-10.
« R version 4.0.5 (Shake and Throw) was released on 2021-03-31.

« Thanks to the organisers of useR! 2020 for a successful online conference. Recorded tutorials and
talks from the conference are available on the R Consortium YouTube channel.

« You can support the R Foundation with a renewable subscription as a supporting member

News via Twitter

& The R Foundation Retweeted

Henrik Bengtsson

@henrikbengtsson

Analogously to the win-builder, there's now an 'R MAC
Builder' with "the same setup and available packages
as the CRAN M1 build machine"mac.r-
project.org/macbuilder/sub.. #RStats macOS M1

O B

Sep 24, 2021
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The Comprehensive R Archive Network

Download and Install R

Precompiled binary distributions of the base system and contributed packages, Windows and Mac users most likely want one of
these versions of R

e Download R for Linux
s Download R for (Mac) OS5 X
* Download R for Windows

R is part of many Linux distributions, vou should check with your Linux package management system in addition to the link
above.

Source Code for all Platforms

Windows and Mac users most likely want to download the precompiled binaries listed in the upper box, not the source code. The
sources have to be compiled before vou can use them. If vou do not know what this means, vou probably do not want to do it!

* The latest release (2018-07-02, Feather Sprav) B-3.5.1 tar g7 read what's new in the latest version.
s Sources of B alpha and beta releases (daily snapshots, created only in time periods before a planned release).

* Daily snapshots of current patched and development versions are available here Please read about new features and bug
fixes before filing corresponding feature requests or bug reporis.

» Source code of older versions of R 1s available hers.

* Contributed extension packages

Questions About R

* Ifvou have gquestions about R like how to download and install the software, or what the license terms are, please read our
answers to frequently asked questions before vou send an email.




R for Windows

Subdirectories:
base Binaries for base distribution. This 1z what you want to install R for the first time.
contrib Binaries of contributed CRAN packages (for R == 2 T3 »managed by Uwe LigeesT There is also information on third
CRAN = party_software available for CRAN Windows services and corresponding environment and make variables.
Min;}rs old contrib Binaries of contributed CRAN packages for outdated versions of R (for R = 2.13 x; managed by Uwe Ligges).
What's new? Rtools Tools to build R and R packages. This is what vou want to build vour own packages on Windows, or to build R itself.
Task Views
Search Please do not submit binaries to CRAN. Package developers might want to contact Uwe Ligges directly in case of questions / suggestions related to Windows binaries.
About R You may also want to read the B FAQ and R for Windows FAQ.
R Homepage
The R Journal Note: CRAN does some checks on these binaries for viruses, but cannot give guarantees. Use the normal precautions with downloaded executables.
Software
R Sources
B Binaries
Packages
Other
Documentation
Manuals
FAQs

Contributed



CRAN
Mirrors
What's new?
Task Views
Search

About R

R Homepage
The R Journal

Software
R Sources
R Binaries
Packages
Other

Documentation
Manuals

FAQs

Contributed

R-4.1.1 for Windows (32/64 bit)

Download R 4.1.1 for Windows (86 megabytes, 32/64 bit)

lation and other instructions
New features t +

If you want to double-check that the package you have downloaded matches the package distributed by CRAN, you can compare the md3Ssum of the .exe to the fingerprint on the master
server. You will need a version of md5sum for windows: both graphical and command line versions are available.

Frequently asked questions
+ Does R run under my version of Windows?

+ How do I update packages in my previous version of R?
¢ Should I run 32-bit or 64-bit R?

Please see the R FAQ for general information about R and the R Windows FAQ for Windows-specific information.
Other builds

* Patches to this release are incorporated in the r-patched snapshot build.
* A build of the development version (which will eventually become the next major release of R) is available in the ;-devel snapshot build.
* Previous releases

Note to webmasters: A stable link which will redirect to the current Windows binary release is
=CRAN MIRROR>/bin/windows/base/release html.

Last change: 2021-08-10



Nwc eykaBlotw to R-studio otov H/Y pou?

Go gle r-studio , Q

All Images Videos Maps News More Settings Tools

About 1,260,000,000 results (0.60 seconds)

RStudio: Home

https:/fwww rstudio.com/ =
R Studio provides popular open source and enterprise-ready professional software for the R statistical
computing environment.

Results from rstudio.com

TensorFlow for R
Documentation for the TensorFlow for

Download RStudio
Download the RStudio IDE g

Server. R interface.

RStudio Desktop Frequently Asked Questions
RStudio is an integrated development Frequently Asked Questions. RStudio
environment (IDE ... Package Manager ...

About Using Projects

RStudio provides open source and Using Projects. RStudio projects
enterprise-ready professional ... make it straightforward to ...

R-Studio: Data Recovery

Studio

@ studio
RStudio <

Computer program

Morelimages

RStudio is a free and open-source integrated
development environment for R, a programming language
for statistical computing and graphics. RStudio was
founded by JJ Allaire, creator of the programming
language ColdFusion. Hadley Wickham is the Chief
Scientist at RStudio. Wikipedia

License: Affero General Public License v3
Stable release: 1.1.456 / 19 July 2018; 2 months ago




BLACK LIVES MATTER | JOIN US AND DONATE | X

DOWNLOAD SUPPORT DOCS COMMUNITY e

GStUdIO Products v  Solutions v Customers Resources v About ~  Pricing

Download RStudio

Choose Your Version § @stusiceon
\\
\

RStudio is a set of integrated tools designed to help you be more
productive with R. It includes a console, syntax-highlighting editor that RStudio’s new solution for every

supports direct code execution, and a variety of robust tools for plotting, professional data science team. RStudio
Team includes RStudio Server Pro, RStudio

viewing history, debugging and managing your workspace.
Connect and RStudio Package Manager.

A l B



RStudio Desktop RStudio Desktop Pro RStudio Server RStudio Server Pro

Open Source License Commercial License Open Source License Commercial License
Free $995 Free $4,975
Jyear Jyear

(5 Named Users)

DOWNLOAD

LA RS Learn more Learn more Evaluation | Learn more

Integrated Tools for R v v v v
Priority Support v v
Access via Web Browser v v
Enterprise Security v
Project Sharing v
Manage Multiple R Sessions

& P v

& Versions

Admin Dashboard v




RStUd|O DeSktOp 2021090+351 - Release Notes

10 Install R. RStudio requires R3.0.1+.

2 o Dow die 8 Recommended for your system:

DOWNLOAD RSTUDIO FOR WINDOWS
2021.09.0+351 | 156.88MB

Requires Windows 10 (64-bit)

All Installers

Linux users may need to import RStudio's public code-signing key prior to installation, depending on the operating system's security policy.

RStudio requires a 64-bit operating system. If you are on a 32 bit system, you can use an older version of RStudio.

oS Download Size SHA-256

Windows 10 & RStudio-2021.09.0-351.exe 156.88 MB £698d4a2
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[Mpoodloplouoc aptduntikou ueoou kat dtaueoou dtavuouatoc Ue tnv R

> x = c(1,2,3,4,5)
> mean(x)
[1] 3

Mpoodlopilw to pHRkog tou dtavuopatoc, SnAadr tov aplBuo Twv otoxeilwv Tou dlavuopatog (n) pe
Vv ouvaptnon length:

> length(x)
[1] 5

Mpoodlopilw ToV TETPLUUEVO aPLOUNTLKO LECO Tou SLavUopaTOC LE TN XPOon TNS cuvaptnong mean
Kol TNV mloyn trim:

>y = c(1,5,9,12,15,28)
> mean(y)

[1] 11.66667

> mean(y,0.33)

[1] 10.25



Ztatiotik) AvaAlvon Asiypatog pe tnv Nwooca R

Eotw OTL KAvou e SeypatoAnia os piot ospd BEcewv KOTA UKOC EVOC TTOTALOU, KOl LETA TNV
£pYQOTNPLAKN AVAAUOH TTPOOSLOPLOAE TIC TIAPAKATW CUYKEVIPWOELC SLaAupEVoU ofuyovou (o mg/l):

8.47,6.08,9.57,12.18, 7.60, 9.67, 9.39, 10.83, 10.46, 10.55, 8.37, 10.58, 9.42, 7.95, 11.86

Mo va dnpoupyrioouvpe dtavuopa pe ta dedopeva otnv R ypddoupe tnv evtoAn:
> DO =¢(8.47, 6.08,9.57, 12.18, 7.60, 9.67, 9.39, 10.83, 10.46, 10.55, 8.37, 10.58, 9.42, 7.95, 11.86)

[la TNV EAAXLOTN TLUN
> min(DO)

[1] 6.08

KoL TNV MEYLOTN TIUA
> max(DO)

[1] 12.18



H cuvdptnon range() emotpedel SUO TIHEC — TNV EAAXLOTN KAL TNV LEYLOTN
> range(DO)

[1] 6.08 12.18

Onote ypadoupue
>range.DO = max(DO)-min(DO)



Ztatiotik) AvaAlvon Asiypatog pe tnv Nwooca R

Eotw OTL KAvou e SeypatoAnia os piot ospd BEcewv KOTA UKOC EVOC TTOTALOU, KOl LETA TNV
£pYQOTNPLAKN AVAAUOH TTPOOSLOPLOAE TIC TIAPAKATW CUYKEVIPWOELC SLaAupEVoU ofuyovou (o mg/l):

8.47,6.08,9.57,12.18, 7.60, 9.67, 9.39, 10.83, 10.46, 10.55, 8.37, 10.58, 9.42, 7.95, 11.86

Mo va dnpoupyrioouvpe dtavuopa pe ta dedopeva otnv R ypddoupe tnv evtoAn:
> DO =¢(8.47, 6.08,9.57, 12.18, 7.60, 9.67, 9.39, 10.83, 10.46, 10.55, 8.37, 10.58, 9.42, 7.95, 11.86)

[la TNV EAAXLOTN TLUN
> min(DO)

[1] 6.08

KoL TNV MEYLOTN TIUA
> max(DO)

[1] 12.18



H cuvdptnon range() emotpedel SUO TIHEC — TNV EAAXLOTN KAL TNV LEYLOTN
> range(DO)

[1] 6.08 12.18

Onote ypadoupue
>range.DO = max(DO)-min(DO)



YnoAoylopog Turmikig AmOKALoNG

>DO0O =¢(8.47, 6.08,9.57,12.18, 7.60, 9.67, 9.39, 10.83, 10.46, 10.55, 8.37, 10.58, 9.42, 7.95, 11.86)
> mean(DO)

[1] 9.532

> DO-mean(DO)

[1]-1.062 -3.452 0.038 2.648 -1.932 0.138-0.142 1.298

[9] 0.928 1.018 -1.162 1.048-0.112-1.582 2.328

> (DO-mean(DO))"2

[1] 1.127844 11.916304 0.001444 7.011904 3.732624 0.019044
[7] 0.020164 1.684804 0.861184 1.036324 1.350244 1.098304
[13] 0.012544 2.502724 5.419584

> sum((DO-mean(D0O))"2)

[1] 37.79504

> (sum((DO-mean(D0))*2))/(length(DO)-1)

[1] 2.699646

> sgrt((sum((DO-mean(D0))”*2))/(length(DO)-1))

[1] 1.64306



YnoAoylopog Turmikig AmOKALoNG

>D0O =c(8.47, 6.08,9.57, 12.18, 7.60, 9.67, 9.39, 10.83, 10.46, 10.55, 8.37, 10.58, 9.42, 7.95, 11.86)
> mean.DO = mean(DO)

[1] 9.532

> terml1 = DO-mean(DO)

[1] -1.062 -3.452 0.038 2.648 -1.932 0.138-0.142 1.298

[9] 0.928 1.018-1.162 1.048 -0.112-1.582 2.328

>term2 = term1/2

[1] 1.127844 11.916304 0.001444 7.011904 3.732624 0.019044
[7] 0.020164 1.684804 0.861184 1.036324 1.350244 1.098304
[13] 0.012544 2.502724 5.419584

> term3 = sum(term2)

[1] 37.79504

> term4 = term3/(length(DO)-1)

[1] 2.699646

> term5 = sqgrt(term4)

[1] 1.64306



YnoAoylopog Turmikig AmOKALoNG

DO =c(8.47,6.08,9.57,12.18, 7.60, 9.67, 9.39, 10.83, 10.46, 10.55, 8.37, 10.58,9.42, 7.95, 11.86)
mean.DO = mean(DO) #

terml = DO-mean.DO

term2 =term1A/2

term3 = sum(term2)

term4 = term3/(length(DO)-1)

term5 = sqrt(term4)

sd = term5



2uvaptnoel AvaAvonc Asdopévwy

mean(x) — aplOUNTIKOC LECOC

mean(x,0.10) — TETPLUUEVOC LECOC

median(x) — dtdpeococg

mlv(x) — cuxvotepa epdavi{OpeVnN TIUA — ATALTEL EYKATAOTOON TOU MTAKETOU modeest
min(x) — eAdxLotn TN

max(x) — LEYLoTN TLUN

range(x) — eAAxLoTN KoL LEYLOTN TLUN

sd(x) — Turkn anokAwon

var(x) — dtakOpovon

IQR(x) — evboteTapTopOpLlaKO €VPOC

sum(x) — aBpolopa 6pwv SLavUoUATOC

length(x) — péyeBoc dtavuopatog

sqrt(x) — tetpaywvikn pila

summary(x) — mepiAnPn oTATIOTIKWY XAPAKTNPLOTIKWY SES0UEVWV



To nakéto hydroTSM tn¢ R

To takEto hydroTSM eivat €va Baolko epyaleio avaluong udpoAoyilkwv dedopévwy otnv R.

Kuplwg xpnotpormoteital yia tnv avaivon dedopevwy:
a) Bpoxomtwong
B) mapoxn¢ moTapwy

Onwc ta neplocotepa aketa TS R to hydroTSM StaBgtel €tolpa evowpatwpeva dedopéva wote o
XPNOTNG VoL aVOAUOEL Kal va EKTTALOEVTEL oTNV XPrion TOU TTAKETOU.

>ApnEpA Ba avaAUCOUE TO EVOWUATWHEVO 0T SeSoUEVWY NUEPNOLAC BpoXOMTWONG Ao Evav
LETEWPOAOYLKO oTaBUO TTou ovopdletal SanMartinoPPts

AN evowpatwpeva ot dedopevwy eivat: EbroPPtsMonthly (pnviaia dedopéva fpoxontwong amno
TNV Agkavn amopponc tou notapol Ebro otnv lonavia), OcaEnOnaQts (nuepriola Sedopéva MOTAULOG
TIOPOXAC aro tnv Aekavn tou motapol Ebro).
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Daily time series at San Marti Daily Boxplot at San Martin Daily Histogram at San Marti
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Monthly precipitation at San Martino st., [mm/month]

Dec 350
Mov

Oct — 300
Sep

Aug . 250
Jul — 200
Jun - 150

May

Apr — 100
Mar £Q
Feb

Jan 0




_ _ _
005k  000L  00%

WL 'uoneydioald

i

1966 1967 1968 1989 1990

1985

Years



Monthly Precipitation
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Mpoocappoyn tng BEATLIOTNG CUVAPTNONE TUKVOTNTAC TBavotntac mavw oto
dedopéva

1. Katvovikn) ouvaptnon mukvotntog mibavotntag

_ 1A :
f(x)_a\/ge

Meoa armo tnv npocappoyn avalntoupe SVO MAPAYOVTIEC: ,; "

a) TNV peon tpn (p),
B) tnv Tumkn amnokAlon (o)




Mpoocappoyn tng BEATLIOTNG CUVAPTNONE TUKVOTNTAC TBavotntac mavw oto

dedopéva

2. Gamma ouvaptnon uKvotTnTag mbavotntag
1.5

X' e

f(x;k,0)=———

(xk.6) 6T (k)

(k)= (k-1)!

Meoa armo tnv npocappoyn avalntoupe SVO MAPAYOVTIEC:
o) TNV napapetpo popdnc (shape, k),

B) tnv napapetpo kKAipokac (scale, 6)

To avtiotpodo tnc KAlpokac Aeyetal rate f = 1/0
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Mpoocappoyn tng BEATLIOTNG CUVAPTNONE TUKVOTNTAC TBavotntac mavw oto
dedopéva

3. Weibull cuvaptnon mukvotntag mibavotntag

k(x)"
A —(x/A)¥ >
f(x;/l,k)=<z(zj ° - %20

0,

.

Meoa armo tnv npocappoyn avalntoupe SVO MAPAYOVTIEC:

a) TNV MopAapeTpo popdng (shape, k),
B) tnv napapetpo KAlpakac (scale, A)
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install.packages("hydroTSM")
install.packages("plyr")
install.packages("devtools")
install.packages("lattice")
install.packages("fitdistplus")

library(hydroTSM)
library(plyr)
library(devtools)
library(lattice)
library(fitdistrplus)

#lmport data from hydroTSM package
#Daily precipitation data
data(SanMartinoPPts)

#Select only the data from 1985
X <- window(SanMartinoPPts, start=as.Date("1985-01-01"))



#Check the starting date
start(x)

#Check the ending date
end(x)

#Check if the time-series is regular or not
is.regular(x)

#Strict check on time-series
is.regular(x,strict=TRUE)

#Omit the third value and check regularity again
is.regular(x[-3],strict=TRUE)



#move the time-series one step forward
lag(x, k =-1)
merge(x, lagl = lag(x, k=1))

#move the time-series one step forward
merge(x, lagl = lag(x, k=1))

#Get data summary
summary(x)
smry(x)

#Create a simple plot of data-set
plot(x, ylab = "Precip, mm"

#Plot data with the hydroplot function
hydroplot(x,
var.type="Precipitation",
main="at San Martino",
pfreq = "dm",
from="1987-01-01")



#Transform daily into monthly values
m <- daily2monthly(x, FUN=sum)
smry(m)

# Creating a matrix with monthly values per year in each column
M <- matrix(m, ncol=12, byrow=TRUE)

colnames(M) <- month.abb
rownames(M) <- unique(format(time(m), "%Y"))

# Plotting the monthly precipitation values
# with a heat plot
print(matrixplot(M, ColorRamp="Precipitation",
main="Monthly precipitation at San Martino st., [mm/month]"))

#Transform daily into yearly values
z = daily2annual(x, FUN=sum, na.rm=TRUE)
smry(z)



#Plot annual time-series
barplot(z,

xlab = "Years",

ylab = "Precipitation, mm")

#Get Years from time-series
yr = as.numeric(format(index(z),"%Y"))

#plot again with year-values in x-axis
barplot(z,

yr,

xlab = "Years",

ylab = "Precipitation, mm")

#Compute annual mean value
z.mean = sum(z)/length(z)

#Monthly data analysis

#Median of the monthly values of dataset x

monthlyfunction(m, FUN=median, na.rm=TRUE)

cmonth <- format(time(m), "%b")

months <- factor(cmonth,
levels=unique(cmonth),
ordered=TRUE)



#Create boxplot of monthly values

boxplot(coredata(m) ~ months,
col="lightblue",
main="Monthly Precipitation",
ylab="Precipitation, [mm]",
xlab="Month")

#Seasonal Analysis
#Compute the mean-seasonal values of precipitation
seasonalfunction(x, FUN=sum) / length(z)

#Extracting the seasonal values for each year

DJF <- dm2seasonal(x, season="DJF", FUN=sum)
MAM <- dm2seasonal(m, season="MAM", FUN=sum)
JJA <- dm2seasonal(m, season="JJA", FUN=sum)

SON <- dm2seasonal(m, season="SON", FUN=sum)

#Plot Seasonal Precipitation plots
par(mfrow =c(1,1))
plot(DJF,type="b")
plot(MAM,type="b")
plot(JJA,type="b")
plot(SON,type="b")



#Extreme value analysis

hydroplot(x,
ptype="ts",
pfreq="0",
var.unit="mm"

#Counting and plotting the number of days
#in the period where precipitation is > 10 [mm]
R10mm <- length( x[x>10] )

#ldentifying the wet days
#daily precipitation >= 10 mm
wet.index <- which(x >= 10)
smry(wet.index)

#Computing the 95th percentile

#of precipitation on wet days

guantile(wet.index)

PRwn95 <- quantile(wet.index,
probs=0.95,
na.rm=TRUE)



#ldentifying the very wet days
#daily precipitation >= PRwn95
very.wet.index <- which(x >= PRwn95)

#Computing the total precipitation on the very wet days
R95p <- sum(x[very.wet.index])

#Create Climograph
data(MaquehueTemuco)

# extracting individual ts of precipitation, maximum and minimum temperature
pcp <- MagquehueTemucol, 1]
tmx <- MaquehueTemuco], 2]
tmn <- MaquehueTemuco|, 3]



# Plotting the climograph

par(mfrow=c(1,1))

m <- climograph(pcp=pcp,
tmx=tmyx,
tmn=tmn,
pcp.label="Precipitation, [mm]",
tmean.label="Temperature, [\UOOBO C]",
na.rm=TRUE)

#Transform daily to monthly precipitation values
#Transform daily into yearly values
mon = daily2monthly(x, FUN=sum, na.rm=TRUE)

#Compute monthly precipitation descriptive statistics
mean.mon.prec = mean(mon)

median.mon.prec = median(mon)

range = range(mon)

range.mon.prec = range[2]-range[1]

sd.mon.prec = sd(mon)

var.mon.prec = var(mon)

IQR.mon.prec = IQR(mon)

summary(mon)



#Plot the location of monthly precipitation

#in relation to other theoretical probability density distributions
mon1l = data.frame(mon)

descdist(mon1Smon)

#Fit the normal probability density distribution
#to the monthly precipitation data
fn <- fitdist(mon1Smon,
"norm",
method = "mle")
#Get summary of normal model output
summary(fn)
#Make a plot of data and normal distribution curve
plot(fn)



#Fit the gamma probability density distribution
#to the monthly precipitation data
fg = fitdist(replace(mon1Smon,
which(mon1Smon==0),0.1),
"gamma",
method = "mle")

summary(fg)
plot(fg)

#Fit the most appropriate Weibull probability density
#distribution model to the monthly precipitation data
fw <- fitdist(replace(mon1Smon,
which(mon1Smon==0),0.1),
"weibull",
method = "mle")
#Get summary of Weibull model output
summary(fw)
plot(fw)



#Get the probability of an event
#with precipitation from 50 to 400 mm/month with step 50 m”3/s
dweibull(seq(50,400,by=50),

shape=1.440047, scale = 124.590789,

log = FALSE)

#Get the cumulative probability of an event
#with discharge higher than 300 mm/month
pweibull(300,

shape=1.440047, scale = 124.590789,

log = FALSE,

lower.tail=TRUE)



