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N15ALNAALAZAAFY R ULIULA?)

* AlKanlUILASNANASINN www.r-project.org

hitps://www.r-project.org ¢  Q Search

The R Project for Statistical
Computing

[Home]
Getting Started
Download
CRAN R is a free software environment for statistical computing and graphics. It cor
variety of UNIX platforms, Windows and MacQOS. To download R, please chc
R Project mirror.
About R If you have questions about R like how to download and install the software, |
Logo are, please read our answers to frequently asked questions before you send
Contributors
What's New? NeWS

Reporting Bugs

Development Site e useR! 2017 (July 4 - 7 in Brussels) has opened registration and more at f

Conferences * Tomas Kalibera has joined the R core team.

Search
* The R Foundation welcomes five new ordinary members: Jennifer Bryan,

Trmmamem LFmlila mmm mmal Dl il s mom imom Bl i m §imm b i
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* AaNY CRAN wazlaan@swiies iy 0-Cloud
* @aan Download R for Windows
®* AdN base

* Aan Download R x.x.x for Windows

R-3.3.2 for Windows (32/64 bit)

Download R 3.3.2 for Windows (62 megabytes, 32/64 bit)

Installation and other instructions
New features in this version

If you want to double-check that the package you have downloaded exactly matches the package distributed by F
to the true fingerprint. You will need a version of md5sum for windows: both graphical and command line version

Frequently asked questions
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SUNTS YU R

* pdnlompulUsATY R U304 RGUI Fadu Graphical User Interface

981341884 R Yailluyu19eg1auay R Console

B4-bit)
File Edit View Misc Packages Windows Help

ELCIOOEOE LY
Tm{ / (BN (EoR ==

R version 3.3.2 (2016-10-31) -- "Sincere Pumpkin Patch” €<$
Copyright (C) 2016 The R Foundation for Statistical Computing L’gajézju

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

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale
R is a collaborative project with many contributors.
Type 'contributors()' for more information and
'citation()' on how to cite 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 'g()' to quit R.
[Previously saved workspace restored]

} Console dunsuUaure

> |




A5l R Console

* 5l R agnpsiusiAdmsatayaasiulumin R Console i 13u

a 6

f 5+ 7 wduATowaNY “>” uduAy Enter
> b+7
[1] 12
>
* R ATLANINASNEYDINTUINTIURD 12

* [1] {UavRANI VLY DITDYARILTNUDIHD

10



N5k R L{‘Jum%ﬁmaﬁu

neassuaseluil

® 167 - 82

* 50%7 (* Aan15Aa)

® 1000/20  (/ ABNISVT)

* 2%%Q() (** ABN1TNAE)

* log(100)  (log Aoilartuman natural logarithm)

0810(100)  (log10 Aeflsridunsman logarithm 37U 10)

sqrt(2)

(sgrt ABWIATUNITIIAIIING 2)
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fes ¥y (Function)

* HINTUABAIFIN Y EINSUNNNISAIUIUNS B LARINAUIIDEN

* R AMATUdmSUNITATWIMNlTUBYE Y NNNNY WU logl0() AB
flandulunisAuine log 511 10 %39 sgrt() ABNIFUIAISING 2

o Henguianiiduientuluwnnina base
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819101 help vo9RerwY Llog()

log {base} R Documentation
Logarithms and Exponentials

Description

log computes logarithms, by default natural logarithms, 10910 computes common (i.e., base 10) logarithms, and 10g2 computes binary (i.e.,
base 2) logarithms. The general form log(x, base) computes logarithms with base base.

loglp(x) computes /og(1+x) accurately also for [x| << 1.
exp computes the exponential function.

expml (x) computes exp(x) - I accurately also for |x| << 1.
Usage

log(xz, base = exp(l))
logb (%, base = exp(l))
logl0(=x)

log?2 (x)

loglp(x)

exp (x)
expml (x)

13
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* Yalusunsu RGui Men1spdntaTesnialantinansanun qf) Tu

console

* RagnuIneINsienvaya (workspace image) ERIt

Question X

o Save workspace image?

Yes No Cancel

| =

* AReU Yes LUSLATHAAF ez tonani1ee MagNunly

Y

=

* aunsalddugnasiulazasfaumamdiineiiuiluuala

* Ctrl + L tWaLAdssuLn console



auUs (variable)

* 57@ISaLAUAIY “FnUs”

> a <- 2
> b <= 3
> a*b
[1] ©

> ¢ <- a*b
> C

[1] ©
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NS LYATEN C

> x <—c(1,2,3) #a5edus x Afuadua 1, 2, uay 3
> X
(1] 1 2 3

Senvypvesdoyaiiusznaumenans Srunuuuuiid “ames” (vecton
> x[1]

(1] 1

> x[2]

(1] 2

> x[3]=4

> X

(1] 1 2 4

16



NSRS

> name <- c("a","b","c")

> name

(1] "a" "b" "c"

> name[1]

(1] "a"

> treatment <- c("sucrose","fructose","glucose")
> treatment

[1] "sucrose" "fructose" "glucose"

> treatment <-rep(c("a","b","c"),each=3)
> treatment

1A} 1A} 1A} 1A} 1A} 1A} 1A} 1A} 1A} 1A} 1A} 1A} 1A} 1A} 1A} 1A} 1A} 1A}
[1] a a a b b b C C C

17



> number<-1:100

> number

[1]
[19]
[37]
[55]
[73]
[91]

1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18

19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72
73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90
91 92 93 94 95 96 97 98 99 100

18



seq()

> number<-seq(1,100,0.1)

> number

1] 10 11 12 13 14 15 16 17 18 19 20 21
[13] 22 23 24 25 26 27 28 29 30 31 32 33

[985] 99.4 99.5 99.6 99.7 99.8 99.9 100.0

19
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* lu R 158nU0YALUUAI51991 Data frame

> treatment <-rep(c("a","b","c"),each=3)
> treatment

(1] "a" "a" "a" "b" "b" "b" "c" "c" "c"
value <-c(1,2,3,4,5,06,7,8,9)
test.data<-data.frame (treatment, value)
test.data
Lreatment

vV V V

<
Q
—
-
@D

© 0 J o U wN
Q QO Q OO0 v v W
© 00 J o) U W
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> saveRDS (test.data,file="test.data.Rda")
> data<-readRDS ("test.data.Rda")

> data
treatment wvalue

O 6 J o O i W DN

a

Q Q Q OO0 0 v w

O 6 J o O x W DN

13 save
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NN | WUes A
1 10
2 6
3 5
4 7
5 10
6 6
7 7
8 8
9 6
10 5

n3anas Excel

A

1 Judge
2 1

3 |2

10 |9
11 10
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N15A9UBYAIN Excel

B
BeerA
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BeerB




wcuments

whnloads
1sicC
tures
leos

» (C)

vork

File name:

ve as type:
Authors:

Save file

Excel Template (*.xltx) Tab delimited
Excel Macro-Enabled Template (*.xltm)

Excel 97-2003 Template (*.xlt)

Text (Tab delimited) (*.txt) cSV
Unicode Text (*.txt)

XML Spreadsheet 2003 (*.xml)

Microsoft Excel 5.0/95 Workbook (*.xls)

CSV (Comma delimited) (*.csv)
Formatted Text (Space delimited) (*.prn)
Text (Macintosh) (*.txt)

Text (MS-DOS) (*.txt)

CSV (Macintosh) (*.csv)

CSV (MS-DOS) (*.csv)

DIF (Data Interchange Format) (*.dif)
SYLK (Symbolic Link) (*.slk)

Excel Add-In (*.xlam)

Excel 97-2003 Add-In (*.xla)

PDF (*.pdf)

XPS Document (*.xps)
OpenDocument Spreadsheet (*.ods)

Trmle - Coavrn | |

23



N1581UlWa CSV way txt
* n5alna csv (Comma Separated Value)

> file.csv<- file.choose() #HuanslnazaaniiiataanWandaanis

@R R Console RSN | e |
R Select file X
> file.csv<-file.choose()
Look in: R training 2017 vi@® TR
Name 3 Date modified 2
{[=5] beer_tasting.csv 25-Mar-17 09:48
~| beer_tasting.txt 19-Mar-17 14:50
[®H paired t-test.pptx 25-Mar-17 09:34
] poster extended.jpg 16-Mar-17 01:47
E poster R small.jpg 21-Feb-17 21:38
& poster R.jpg 11-Feb-17 08:55
- D .4 11-Feh.17 158.27 o
< >
File name: beer_tasting.csv v Open
Files of type: | All files (%) v Cancel




fauvatelid  szydwadwsniduiinisna (True)

\ \
[ | |

> datal<-read.csv(file.csv, header=T)

> datal

Judge BeerA BeerB
1 1 10 7
2 2 6 3
3 3 5 6
4 4 7 7
5 5 10 /]
6 6 6 4
7 7 /] 5
8 8 8 6
9 9 6 3
10 10 5 2



* AsAulwg txt (Tab delimited)

> file.tab<-file.choose ()
> dataz<-read.table(file.tab, header=T)

> data?z

Judge BeerA BeerB
1 1 10 7
2 2 6 3
3 3 5 6
4 4 7 7
5 5 10 U
6 6 6 4
U U U 5
8 8 8 6
9 9 6 3
10 10 5 2

HIIUTINEDIAEI N8N U
> data <-read.csv(file.choose (), header=T)

26



Descriptive statistics

> wine<-read.table(file.choose(),header=T)

> attach(vvine) Histogram of RedTruck

10

> hist(RedTruck)

Frequency

v Lo RedTruck
U93AN Statistics One (www.coursera.org) 27



multiframe rowise
> par(mfrow=c(2,2))
> hist(RedTruck)
> hist(WoopWoop)
> hist(HobNob)

> hist(FourPlay)

Frequency

Frequency

0 2 4 6 8

12

Histogram of RedTruck

RedTruck

Histogram of HobNob

Frequency

Frequency

N1599 layout d115UNISNADA

Histogram of WoopWoop

©

<

N

12

WoopWoop

Histogram of FourPlay

FourPlay

28



Descriptive statistics

> wine<-read.table(file.choose (), header=T)

> mean (RedTruck)

[1] 5.5

> sd (RedTruck)

[1] 2.255262

> var (RedTruck)
[1] 5.086207

> median (RedTruck)
[1] 5.5

> summary (wine)

RedTruck WoopWoop HobNob FourPlay
Min. : 1.0 Min. : 1.0 Min. 1.000 Min. : 1.000
1st Qu.: 4.0 st Qu.: 3.0 1st Qu.: 4.000 1st Qu.: 5.000
Median 5.5 Median 5.5 Median 5.000 Median 6.000
Mean 5.5 Mean 5.5 Mean 5.033 Mean 5.967
3rd Qu.: 7.0 3rd Qu.: 8.0 3rd Qu.: ©6.000 3rd Qu.: 7.000
Max. 0.0 Max. 0.0 Max. 0.000 Max. 0.000

29



Writing a script
* MsasamsUTV AL @nsavinaugg lasansa vinanles

® File > New Script

— 97ulnad

2

— p¥oyalu Dataframe

— Naam Histogram

— LAY descriptive statistics

®* File > Save as...

30



AHWine data

wine<-read.table(file.choose(),header=T) - Op@ﬂ Script
attach(wine) - ﬂLﬂJH Edit 9 Run All

class(wine)

names(wine)

wine

summary(wine)

#plot histogram
par(mfrow=c(2,2))

hist(Red Truck,xlab="Rating")
hist(WoopWoop,xlab="Rating")
hist(HobNob,xlab="Rating")
hist(FourPlay,xlab="Rating")

detach(wine)

31
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N1SNADHNNTIN

liking<-c(5.5,7.2,7.5,4.06)

barplot (1i1king)

age<-c ("<20","20-30","31-40",">40")
barplot (1liking, names.arg=age, xlab="Age
vear)",ylab="1liking score")

liking score
4
|

<20 20-30 31-40 >40

Age (year)

32
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N1SNADHNNTIN

> rice<-read.table(file.choose (), header=T)

> barplot (rice$Production,
names.arg=riceS$SCountry, xlab="Country", ylab="Production

Production (Mtonnes)
100 150 200
| | |

50

(Mtonnes) ")

China India Indonesia Bangaladesh  Vietnam Thailand

Country

33



<
N1SNADNNTIN

> pie(riceSProduction, label=rice$Country,clockwise=T)

Thailand
Vietnam

Bangaladesh China

Indonesia

India

34



Box and whiskers plot

1.5 ¥IN2Y29dHIA box

39 quartile
median

—

15t quartile

é_

> boxplot(wine)

FourPlay

RedTruck WoopWoop HobNob

35



Correlation

#phenolic compound
phenolic<-read.table(file.choose (), header=T)
print (class (phenolic))

print (names (phenolic))

attach (phenolic)

plot (DPPH~TPC, ylab="DPPH (mmol
Trolox/100g)",xlab="TPC (mgGAE/100g)")

abline (1lm (DPPH~TPC) ,col="blue")
print (cor.test (DPPH, TPC))

36
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> coconut<-read.table(file, header=T)

> cor (coconut)

Solid pH
Solid 1.0000000 -0.9703021
pH -0.9703021 1.0000000
Carbo 0.5255827 -0.6150656

Reducing 0.8086385 -0.8612920

Carbo
0.5255827
-0.6150656
1.0000000
0.9098585

Reducing

0.8086385
-0.8612920
0.9098585
1.0000000

38



Regression analysis

* YIANMUAUNUSTETNINIAYT v AU X

® Simple regression: y = mx +b

> data<-read.table(file.choose (), header=T)
data

Conc Area

. 733 515688

.367 256757

.578 170152

.347 100142

.673 52578

0.558 14322

modell<-1m (Area~Conc) # 1lm(Y~ model)

Vv

VvV O O b W N -
= W U1 O O



> summary (modell)

Call:
Im(formula = Area ~ Conc)
Residuals:
1 2 3 4 5 o
215.14 -48.59 -420.87 -1450.87 2743.32 -1038.14
Coefficients:
Estimate Std. Error t value Pr(>|t])
(Intercept) -1892.6 1010.7 -1.872 0.134
Conc 30918.9 124.5 248.335 1.58e-09 =**+*

Signif. codes: 0 ‘***’ (0.001 ‘**’ 0.01 > 0.05 ‘. 0.1 " 1

Residual standard error: 1653 on 4 degrees of freedom
Multiple R-squared: 0.9999, Adjusted R-squared: 0.9999
F-statistic: 6.167e+04 on 1 and 4 DF, p-value: 1.577e-09

Tufalaannis Area = 30918*Conc -1892.6 0"



> plot (Area~Conc)

> abline(lm(Area~Conc),col="blue", lty=2)

Area
1e+05 2e+05 3e+05 4e+05 5e+05

O0e+00
|

0 5 10 15

Concentration (mmol/L)

a1



®* Multiple regression

> file<-file.choose ()
> rsm<-read.table(file, header=T)

> rsm

x1 X2 %
1 -1.000 -1.000 76.5
2 -1.000 1.000 77.0
3 1.000 -1.000 78.0
4 1.000 1.000 79.5
5 0.000 0.000 79.9
6 0.000 0.000 80.3
7 0.000 0.000 80.0
8 0.000 0.000 79.7
9 0.000 0.000 79.8
10 1.414 0.000 78.4
11 -1.414 0.000 75.6
12 0.000 1.414 78.5
13 0.000 -1.414 77.0



> model3<-Im(y~x1*x2+1 (x1"2)+I (x2"2),data=rsm)

> summary (model3)
Call:
Im(formula =y ~ x1 * x2 + I(x172) + I(x2"2), data = rsm)
Coefficients:
Estimate Std. Error t wvalue Pr(>|t])

(Intercept) 79.93995 0.11909 671.264 < 2e-16 ***
x1 0.99505 0.09415 10.568 1.48e-05 ***
X2 0.51520 0.09415 5.472 0.000934 *x*x*
T(x172) -1.37645 0.10098 -13.630 2.69e-06 ***
T(x272) -1.00134 0.10098 -9.916 2.26e-05 ***
x1:x2 0.25000 0.13315 1.878 0.102519

Signif. codes: 0 ‘***’ (0.001 ‘“**’ 0.01 >’ 0.05 ." 0.1 " 1

Residual standard error: 0.2663 on 7 degrees of freedom
Multiple R-squared: 0.9827, Adjusted R-squared: 0.9704
F-statistic: 79.67 on 5 and 7 DF, p-value: 5.147e-06
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NSEAFILNALAALNLLAL

LWaLNY (package) 1uyAvaIlUTLNTUAINTUNITIATIZARNIZNS

sl ARG LU online
install.packages ("psych")
library (psych)

describe (wine)
install.packages ("agricolae")

library(agricolae)
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