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Zaliczenie przedmiotu
* Wyktad 90 minut (egzamin ustny w sesji)

Cwiczenia 90 minut (15 x 10 pkt = 150 pkt)
— 76 - 90 pkt (> 50%) ocena 3

— 91 - 105 pkt (> 60%) ocena 3.5

— 106 - 120 pkt (> 70%) ocena 4

— 121 - 135 pkt (> 80%) ocena 4.5

— 136 - 150 pkt (> 90%) ocena 5

Dopuszcza sie nieobecnos¢ na ¢wiczeniach i wystanie
mailem rozwigzan, lecz wtedy maksymalna liczba
punktow za ¢wiczenia wynosi 5 (50%). =

Czas na wystanie mailem rozwigzarn do zadan to 1

tydzien (potnoc kolejnej srody). V

Oceny 4.5 i 5 z ¢wiczen uprawniajg do zwolnienia z '
egzaminu z przepisang oceng za przedmiot. Wyzszg-
ocene mozna uzyskaé po przystgpieniu do egzamin
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Wstepny harmonogram zajec

Data Prowadzacy/a |Temat Wykladu Temat Cwiczen Uwagi
Pakiety, petle, listy, warunki, data.frame, data.table, join, dplyr, ggplot. Zadanie: napisac generator
1(21.02.2018 |MDR Wprowadzenie do przedmiotu oraz do R i RStudio. losowych zbiorow o zadanej korelacj z decyzja.
2|28.02.2018 |MJD Podstawy informacji genetycznej Informacja genetyczna, mutacje, zasady dziedziczenia, od genu do biatka, poznanie baz danych
3(07.03.2018 |MDR Wstepna analiza danych. Wprowadzenie do statystyki. [Histogramy, boxploty, badanie rozkladow, wykresy, anova dplyr ggplot2 data.frame
4(14.03.2018 |[MZO Analiza baz sekwencyjnych biomakromolekut Wyszukiwanie biatek w bazie pdb, analiza sekwewncji,psiblast, homologi, uniprot
Formaty zapisu informaciji genetycznej, wyszukiwanie obszaréw regulatorowych, wyszukiwanie
5|21.03.2018 |MJD Regulacja ekspresji genow obszaréw kodujacych
6/28.03.2018 |MDR Modelowanie danych i analiza wynikéw klasyfikacji Modelowanie i metody oceny wynikow TrainTest CV maciez bledow
W zasadzie to juz nie jest
7|04.04.2018 |Wielkanoc brak zaje¢ brak zaje¢ dzien wolny na UKSW
11.04.2018 |MJD Specyficznos¢ tkankowa Réznicowe analizy pomigdzy réznymi liniami komoérkowymi
Grupowanie (kmeans, hierarchiczne grupowanie), filtry, wrappery, metody wbudowane, wymiar WC,
8(18.04.2018 |MDR Grupowanie obiektoéw oraz selekcja cech PCA.
Biatko, struktury 1, Il Ill, IV rzedowe, biatko wyszukac pobra¢ obejrzec¢, zaznaczy¢ reszty
hydrofilowe, hydrofobowe, mostki solne, disulfidowe, modelowanie homologiczne wstep, Analiza
9|25.04.2018 |MZO Analiza strukturalna biatek jakosci i prawdopodobiensta modeli - przewidywanie a rozwigzywanie struktur biatek
02.05.2018 |Swieto 3 maja |brak zajeé brak zaje¢
10|09.05.2018 |MJD Podloze genetyczne stanéw chorobowych Analiza wybranych fragmentéw genomu w celu wykrycia zburzen chorobotwérczych
Prawdopodobnie brak
11(16.05.2018 Samodzielna analiza danych molekularnych Mini projekt z prezentacjg na koniec zajec
Analiza modelowania homologicznego, dokowanie
12|23.05.2018 |MZO molekularne i analiza oddziatywan Analiza oddzialywan w kompleksach biatko-biatko, biatko-ligand
13|30.05.2018 |MDR Putapki w analizie danych o duzym rozmiarze Prawidlowa cross walidacja, korekty statystyczne, nadmierne dopasowanie, shadowing - /f-j
14|06.06.2018 |MZO Analiza trajektorii dynamiki molekularnej VMD jako przykiadowe narzedzie do analizowania trajektorii dynamiki molekularnej o |
15|13.06.2018 |MJD Prezentacja Prezentacja wynikow analiz z mini projektu
20.06.2018 EGZAMIN USTNY f
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Literatura

“Statystyczne systemy uczace sie” Jacek Koronacki,
Jan Cwik, Akademicka Oficyna Wydawnicza EXIT,
2015.

"Systemy uczace sie”, Pawet Cichosz, WNT 2007.

“Data Mining Algorithms: Explained Using R”,
Pawet Cichosz, Wiley 2015.

"Przewodnik po pakiecie R”, Przemystaw Biecek, _ .=
Oficyna wydawnicza GIS. (
https://cran.r-project.org/doc/contrib/Komsta- L\/
Wprowadzenie.pdf / |
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R + R Studio




Agenda zaje¢ z R + Analiza danych

1. Wprowadzenie do przedmiotu. Wprowadzenie
do R i RStudio.

3. Wstepna analiza danych. Wprowadzenie do
statystyki.
6. Selekcja oraz budowanie nowych cech.

8. Modelowanie danych i analiza wynikow selekgji
cech.

13. Putapki w analizie danych o duzym rozmiarze. (\//
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Co to ten R? R

Wikipedia:

GNU R to interpretowany jezyk programowania oraz
srodowisko do obliczen statystycznych i wizualizacji
wynikow. Jest to projekt GNU na licencji GPL podobny
do jezyka i Srodowiska S stworzonego w Bell
Laboratories (kiedys AT&T teraz Lucent Technologies)
przez Johna Chambersa i jego wspotpracownikow.

R jako implementacja jezyka S zostata stworzona przez f ‘
Roberta Gentlemana i Rossa Ihake na uniwersytecie w LS 2
Auckland. Nazwa pochodzi od pierwszych liter imign
tworcow oraz jest nawigzaniem do jezyka S/S-PLUS.-_./

{ ZMADBM 2018



Co to ten R?

R jest podstawowym jezykiem programowania w bioinformatyce,
spopularyzowanym gtownie dzieki stworzonemu przez Roberta
Gentlemana repozytorium Bioconductor.

Artykuty Gentlemana o R i Bioconductorze nalezg do najczesciej
cytowanych w bioinformatyce (ponad 4000 cytowan wedtug

Google Scholar).
| BV F
o le:rosoft

\
)

NS

Google

o,
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Popularnos¢ R

R statistics, SAS statistics, python statistics, and SPSS statistics Job Trends

R statistics I SAS statistics I python statistics SPSS statistics + Add Term Find Trends
7R
& TEJ Job Postings A
|
/(ilﬂ\ \\\U?,Fj Dec 28, 2016
| U EJ 0.18 == R statistics: 0.127%

== SAS statistics: 0.118%

A1)
\\\Ut’J 0.16 == python statistics: 0.104%
/“_L'—l\ 3 SPSS statistics: 0.040%

= S
ﬁ(\]ﬂ il g 0.14
N g
= 0.12
o 010
/"_L'—'\ 2
Q
QUEJ g o008
=2 5
JDD % 0.06
o
&
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j M he
\\\Ulp 0.02

2012 2013 2014 2015 2016

https:/ /vaw.indeed.com/jobtrends/




Popularnos¢ R

KDnuggets 2014 Poll: Languages used for Analytics/Data Mining

R + SAS + Python + SQL: 91%

KDnuggets 2014 Poll: Languages used for Analytics/Data Mining, 2

SQL, 30.6%

http://www.kdnuggets.com/2014/08/four-main-languages-anaIvtics-data-miniz_g.—data". cience.html

\ Z\VTADBM 2018



http://www.kdnuggets.com/2014/08/four-main-languages-analytics-data-mining-data-science.html

Popularnosé¢ R

Python, R, Both, or Other platforms for
Analytics, Data Science, Machine Learning

50%

42%

41%
40%

367

34% .
30% — @

20% +—

10% +—
8.5%

0% T
Sharein 2016

Share in 2017

Python
Both

=R =

® Other

[ nuggets™

Poll 2017

\
https://www.kdnuggets.com/2017/08/python-overtakes-r-leader-analytics datzf,saen ht"z‘lleDBM Soid



Popularnos¢ R

Analytics, Data Science,
Machine Learning

-

Platforms, 2016 vs 2017 91%
Both Python
&R
8.5%in 2016
12%in 2017 B
2 i @ python
4%
= 41% in 2017
4% a
N 1% / 9 5 =
7% (
Other E. e V
16%in 2016 0 N
11%in 2017 " Poll

https://www.kdnuggets.com/2017/08/ python-overtakes-r-leader-analytics-data»,scienéﬁ.ht

—
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https://cran.r-project.org/

SRMGEQ® 5

R version 3.3.2 (2016-10-31) -- "Sincere Pumpkin Patch"
Copyright () 2016 The R Foundation for Statistical Computing
Platform: x86_64-apple-darwinl3.4.0 (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 'q()' to quit R.

[R.app GUI 1.68 (7288) x86_64-apple-darwinl3.4.0]

Warning: namespace ‘ROAuth’ is not available and has been replaced
by .GlobalEnv when processing object ‘tw’

[Workspace restored from /Users/mdraminski/.RData]

[History restored from /Users/mdraminski/.Rapp.history]

>
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Studio https://www.rstudio.com/

Integrated development environment (IDE)

Ol-<2- B A ; - = v Addins ~

@7 Untitled1*

= SourceonSave @& /- = ~% Run
¥edytor kodu R

i< 10
i=20
paste("Witaj w R Studio dzi$§ jest: ", Sys.Date())

demo(graphics)

WooNOW» & WN =

6:1 (Top Level) =

Console

' ML NI M | WD Jdre )y SRATUL Ty I Wiie—ay

> ## Conditioning plots
>
> par(bg="cornsilk")

> coplot(lat ~ long | depth, data = quakes, pch = 21, bg = "green3")
Hit <Return> to see next plot:

Error in plot.new() : figure margins toco large

>

>

> 1 <= 10

>1 =20

> paste("Witaj w R Studio dzi§ jest: ", Sys.Date())

[1] “Witaj w R Studio dzi$§ jest: 2017-02-16"

>

% ¥ Source ~

R Script =

Environment  History

X Project: (None) ~

—_
——

<% [ 2" Import Dataset ~ ¥ List v
"} Global Environment ~
i 20
lev num [1:12] 99 100 110 120 130 140 150 160 170..
n 100
© opar List of 1
pie.sales Named num [1:6] 9.12 0.3 .26 0.16 90.04 0.12
pin num [1:2] 3.406 0.993
scale 9.00165555555555556
usr num [1:4] -671 1551 -14 634
X num [1:87] 10 20 30 40 50 60 70 80 90 100 ...
xadd 598.607382550335
Files Plots Packages Help Viewer =]
=5 = P Zoom | EHExport- Q@ 4%, Publish ~ (&
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Pakiety w R

Pakiet to biblioteka funkgji

6 stycznia 2017 - 10000 pakietow na CRAN
20 lutego 2018 - 12161 pakietow na CRAN

Instalacja

e e e e e e e e N e R e
tadowanie

> library("steingr?)
Przyktadowe przydatne pakiety

ggplot2 — pakiet do budowania wykresow

stringr — manipulacja tekstami G
stringi — manipulacja tekstami (
reshape2 — do przetwarzania tabel danych (tabele przestawne)
plyr — do przetwarzania tabel danych :
dplyr - do szybkiego przetwarzania tabel danych (grupowanie,joi?/,ifp)
data.table — do szybkiego przetwarzania duzych tabel danych 2

shiny — pakiet do budowania dynamicznego GUI dostepnego prz
V4
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Gdzie szuka¢ pakietow i pomocy?

R Archive Network

Download sad fast

Provoug el isary Lsobutions of Be base systers and contritusad packige. Windows s Mae isers 20w Lhedy » at cos of Dese
versicn of R
oran * Disabond 8 for Lios
Mo Dossbond £ for (Mo OS X
Whata new? Dot X for Winskoas
. Tak Views
Soad R in et of maamy Lines Sontributiooms, you shockd chock with your Lines ¢ T amqpcmac o syve i b

Ao K
Rfonconss Wi st M s st ey oo e prsconpind bisaie v he e b, s the snece code. The
3 rsrces have 16 be compilod Sefore you can wie themn, 1 you do st kerw whet Shis e, yo probably do aet wast i do it!
Snftware o The bosost sedewe (Momdey 2016-10-31, Sincere Fampiin Fach) R:100 20 gr, wead mhat's acw o the latest vervam.
L] K Souncy

2 & imos o Somes of R aighemnd Deta athsaves 06ally sapedure, eowemnd oaly in tiase perices befocy a placeed missst)

Pl
) / l S < r a r l r = r O e< O r a ol o s e s o v e D
o g cormpemig foce e o bg e,
S. & ° F— a . =
I ! iy « Sownve code of okder vesions of R s axsllatle bece

et * Cumtituand exsession puhagss

Questions Abest X

* https:.//www.bioconductor.org/

What are N and CRAN?

R s NS’ 0 Socly available letpusge and exmviemsstcat for statiatical compestony aed prapbecs whiich provides o wide varty of siatistical asd praptical tchragocs
fncar 34 nonlincer modelling. cantacal sous, 1rse seres aRalyvis, chesitcarion, losanng, ek Plesse consih the K Peos MCRDASE for Simther mfoematon

CRAN s & setwork of 1p an web servers aund the workd than siove wdermicel, up to-dete. versioes of ood nd documentaticn for R Flesse ase the CRAN mie

* https://www.r-bloggers.com/

-bl Ooggers 'Biocondu_c,tor

R news and tutorials contributed by (750) R bloggers 9768 S0USE 10/ TWARS 108 BIOMIGENATIS

About RSS

a i 4 About
WELCOME! coauthorship and citation — Bioconductor bt o)

Get started with Boconducter Master BoconTucty tocks
Heee you will find daily networks Bisconsucter provides tocls for the
¥ *00iysls mnd compranension of high-
mews and tuiorials abeut R 2 reugrout gencmic data.
R, contributed by over 750 ¥ 20 RECENT POPULAR POSTS Baconauctor uses the & statistcal
bloggers. progrwwming lenguage, and s open S
“Thiere aee imany ways to Wroode - sty your code better source 3nd ozen deveksmen
it As] discovered (1) the Annals of cal tree - partiion: Why do we reed a8t reiesons aach e,
Applicd Statistics in my mailbos just 10 choose for visuslizing data? sk 2cK205, 9G N SCHE
By o-mail y Ncice I ‘ inlieing datn [roepe——— -
v o prior to taking the local train to Poctoextra R Package: Easy Mubtivarime Data aso avalasie 36 an AM) (Amazon
LoA aldinidd Dauphine for the first time in 2017 (1), | Analyses aod Ele; I i Macnine Image) and & seres of s
Lo started resding it an the way, but did not Predicting food peefereaces with spaek Dacker eges - y =
On Facchook: get any further than the first discussion learning) hiciiis
If you are an R blogger paper by Pengsheng Ji und Jiashun Jin INEWS Use Develop
yourself you wre invised 10 on cosutborship and Create bonformanc sokeons with Comnbute to Blecanductor ol

add your own R content
feed to this site (Non-
English R bloggers should

+ Blocenductor 4 is mvalbi
MOST VISITED ARTICLES OF THE WEEK « Boconductor £ 1000 Resasech Channe Boca

+ Software, Acnotatke, and Txperima:

DR IRSOUITE

add themselves- berc) 1, Catierplots: Plots with cats ctation ane {

) 2. How 1o write the first for Joop in R L .
3, Installing R packages » " e I
4, Tutorials foe Jeaming R « Use e sigiuiet wie (0 get help instaling,

E)JOBS FOR R-USERS rxNeuralNet vs. 5. Using apply, sapply, lapply in R earing and using BioccnducTer

6.Should | Learn R or Pythoa? ... It Docsa’t
xgBoost vs. H20 Mater
o 2017 7. How 1o Make i Histogram with Basic R
By tomaztsgl 8. Predicting food preferences with sparklyr
(machine leaming)

26054074D)  CHwwrmmrcawaw <
RNAu7221 1.1 >
ZMADBM 2018
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https://cran.r-project.org/
https://www.bioconductor.org/
https://www.r-bloggers.com/

Go gle r delete file 3 Q

All Videos Maps News Shopping More Settings Tools
About 66,400,000 results (0.45 seconds)

R: File Manipulation

https://stat.ethz.ch/R-manual/R-devel/library/base/html/files.html| ~

file.remove attempts to remove the files named in its argument. ... The R subscript recycling rule is
used to align names given in vectors of different lengths.

You've visited this page many times. Last visit: 1/28/17

R: Delete Files and Directories

https://stat.ethz.ch/R-manual/R-patched/library/base/html/unlink.html
X. a character vector with the names of the file(s) or directories to be deleted. Wildcards (normally ™'
and '?") are allowed. recursive. logical. Should directories be ...

how to delete a file with R? - Stack Overflow

stackoverflow.com/questions/14219887/how-to-delete-a-file-with-r v
Jan 8, 2013 - | would like to know if there is a way in R to check up if a file is in my ... Type ?system at
the console prompt ... Thanks @Arun | will try that solution ...

Automatically Delete Files/Folders in R - Stack Overflow
stackoverflow.com/questions/9296377/automatically-delete-files-folders-in-r v

Feb 15, 2012 - Maybe you're just looking for a combination of file.remove and list.files ? Maybe
something like: do.call(file.remove, list(list.files("C:/Temp", full.names ...

R: Delete Files and Directories - Mit

https://stuff.mit.edu/afs/sipb/project/r-project/lib/R/library/base/html/unlink.html| ~
Details. If recursive = FALSE directories are not deleted, not even empty ones. file.remove can only
remove files, but gives more detailed error information.

R help - R function to delete a csv file from disk - Nabble R



K Project: (None) ~

-2 80 B8 Q|lAc

@7 example.R* x pr | Environment  History —{m

&) | @ (JSourceonsSave | Q 2 ~| £] /| ~ ~% Run

= - __4* Import Dataset ~ 4 ustv | @&
= 8 ¥

1 #edytor kodu R "} Global Environment ~ Q
2
3 i< 10 20
4 i=20 num [1:12] 90 100 110 120 130 140 150 160 170..
S paste("Witaj w R Studio dzi§ jest: ", Sys.Date()) 100
6 List of 1
7 demo(graphics) Named num [1:6] 0.12 0.3 0.26 0.16 0.04 0.12
< B o num [1:2] 3.406 .993
9 install.packages("moj_pakiet") 0.00165555555555556
10 library("moj_pakiet™) -00)
11 num [1:4] -671 1551 -14 634
12 7read.csv num [1:87] 10 20 30 40 50 60 70 80 90 100 ...
xadd 598.607382550335
Files Plots Packages Help Viewer |
Ol install @ Update Q I
Name Description Version
12:10 | (Top Level) * Rseript 2 || SYStem Library
acepack ACE and AVAS for Selecting Multiple 1.4.1
Console ~/ = ] Regression Transformations
~ assertthat Easy pre and post assertions. 0.1
> coplot(lat ~ long | depth, data = quakes, pch = 21, bg = "green3") S Thanics Tools for base64 di 0.1-3
Hit <Return> to see next plot: RARpenE D0 TorasenY Snoned =k
Error in plot.new() : figure margins too large [/ BH Boost C++ Header Files 1.60.0-2
> [T bitops Bitwise Operations 1,0-6
= ~1 boot Bootstrap Functions (Originally by Angelo  1.3-18
> 10 Canty for S)
>1i=20 [ brew Templating Framework for Report 1.0-6
> paste("Witaj w R Studio dzis§ jest: ", Sys.Date()) Generation
[1] "Witaj w R Studio dzi$ jest: 2017-02-16" [ caTools Tools: moving window statistics, GIF, 1.17.1
> help(read.csv) Base64, ROC AUC, etc.
> help("read.csv") [~ chron Chronological Objects which can Handle 2.3-47
> help('read.csv') Dates and Times
> ?('read.csv’) [T class Functions for Classification 7.3-14
> 7read.csv (7] cluster "Finding Groups in Data": Cluster Analysis 2.0.5
>

Extended Rousseeuw et al.



Help, komentarze

w R to jest komentarz
w R nie ma komentarzy blokowych

kazdy komentarz musi zaczynac sie

H= FH FH= FHF

od znaku #

> help("read.csv")

> helpl read csvl) f"

> help(read.csv) ?&,/

oreadd oo /*“{
~>7

/’ \i ZMADBM 2018



Ol- - 6 38 2|4

@7 example.R* x

1 | [Clsourceonsave  Q /- il ~
#edytor kodu R

i<~ 10
i=20
paste("Witaj w R Studio dzi$§ jest: ", Sys.Date())

demo(graphics)

install.packages("moj_pakiet")
library("moj_pakiet")

S W NOWV S WN -

1

12 ?read.csv

12:10 ' (Top Level) =
Console -/

> coplot(lat ~ long | depth, data = quakes, pch = 21, bg = “green3")
Hit <Return> to see next plot:

Error in plot.new() : figure margins too large

>

1< 10

i=20

paste("Witaj w R Studio dzié§ jest: ", Sys.Date())
[1] "Witaj w R Studio dzi$§ jest: 2017-02-16"
help(read.csv)

help("read.csv")

help('read.csv')

?('read.csv')

7read.csv

>
>
>
>

¥V VY YN

=

R Script =

= ]

K Project: (None) ~

Environment  History |
<% [ | #Import Dataset + & Lsty (&
) Global Environment ~ ol

i 20

lev num [1:12] 90 100 110 120 130 140 150 160 170..
100

List of 1

Named num [1:6] @.12 9.3 .26 0.16 0.04 0.12

pin num [1:2] 3.406 @.993

scale ©.00165555555555556
usr num [1:4] -671 1551 -14 634
X um [1:87] 10 20 30 40 50 60 70 80 90 100 ...
xadd 8. 607382550335
Files Plots Packages Help Viewer o |
@ RS A Q @

R: Data Input ~

read.table {utils} R Documentation

Data Input

Description

Reads a file in table format and creates a data frame from it, with cases
corresponding to lines and variables to fields in the file.

Usage

read.table(file, header = FALSE, sep = "", quote = "\"'",
dec = ".", numerals = c("allow.loss", "warn.loss",
row.names, col.names, as.is = !stringsAsFactors,
na.strings = "NA", colClasses = NA, nrows = -1,
skip = 0, check.names = TRUE, fill = !blank.lines.s
strip.white = FALSE, blank.lines.skip = TRUE,
comment.char = "#",



N NN N

Ve N NS NN

Proste operacje arytmetyczne

san . 5)
2777 # potegowanie
togl0)y: 242 & dwie operacje . w L liniy

10%%3 # operacja modulo

moja zmienna <- 2 * pi # przypisanie

Mo e Zlenna = 2 D1, <
2 * pl —> moja zmilenna #z+y styl! g\./
rm(moja zmienna) #usuwamy zmienngs*
remove (moja zmienna)# j.w. 7\»})

/” \\i ZMADBM 2018



Q- - B3 2|~

K Project: (None) ~

@7 example.R* x oo | Environment  History -
R | SourceonSave Q J/ ~ i ~ ~®Run | % | #Source v~ = <% [ | #Import Dataset + & Listv (&
1 #edytor kodu R 7 Global Environment ~
2 :
3 i< 10 : o
4 1=20 lev num [1:12] 90 100 110 120 130 1490 150 160 170..
5 paste("Witaj w R Studio dzié jest: ", Sys.Date()) n 100
6 © opar List of 1
7 demo(graphics) pie.sales Named num [1:6] ©.12 0.3 9.26 0.16 0.04 0.12
.y R pin num [1:2] 3.406 ©.993
9 install.packages("moj_pakiet") 1 0. 00165555555555556
10 1library("moj_pakiet™) soqe z
11 usr num [1:4] -671 1551 -14 634
12 7?read.csv X num [1:87] 10 20 30 40 S0 60 70 80 90 100 ...
xadd 598.607382550335
Files Plots Packages Help Viewer P |
@ @D Q = | A (]
R: Data Input ~
12:10 ' (Top Level) = R Script < read.table {utils} R Documentation
Console -/ =]

Data Input

> coplot(lat ~ long | depth, data = quakes, pch = 21, bg = “green3")
Hit <Return> to see next plot:

Error in plot.new() : figure margins too large Description
>
A Reads a file in table format and creates a data frame from it, with cases
g~ corresponding to lines and variables to fields in the file.
>1 =20
U
> paste("Witaj w R Studio dzié§ jest: ", Sys.Date()) "o

[1] "Witaj w R Studio dzi$ jest: 2017-02-16"

read.table(file, header = FALSE, sep = "", quote = "\"'",
help(read.csv)

> dec = ".", numerals = c("allow.loss", "warn.loss",
> help("read.csv") row.names, col.names, as.is = !stringsAsFactors,

> help('read.csv') na.strings = "NA", colClasses = NA, nrows = -1,

> ?('read.csv') skip = 0, check.names = TRUE, fill = !blank.lines.s
> 7read.csv strip.white = FALSE, blank.lines.skip = TRUE,

o comment.char = "#",
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Wektory, sekwencje

moj wektor <-

moj wektor

moj wektor

moj wektor
1)

moj wektor
Moy Welkton
moj wektor”2

Goplds e o

cll,: 2:; 3)

clmoy wektor, 4, @ (9))
L5

scatbrom = Lo o o= b G

s 5o by S
seq (5, -5, length=10) (\//

/’ \i ZMADBM 2018
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Indeksowanie wektorow

wektor <- 1:10

wektor[1l] #pierwszy element

wekEerba (e 3o rpierwa7 sy brzed

wektor[1l,3] #Zle bo wektor ma 1 wymiar

wektor[l:3]#0od pierwszego do trzeciego

wektor>5

wektor[moj wektor>5]

wektor[-2]#wszystkie poza drugim (,>f‘

letters[1] | V

e e /
~

/’ \i ZMADBM 2018



Operacje na wektorach

bt
> sralBe GE. 5y
> a + Db

> 1 e 42 de 24 30 11 k7 25 29 55 16
22 28 534 40 Z1 JF 33 30 45

> a * c(l,2) #co drugli element mnozymy

przez 2 f"
>oalaolog, 41 =55

> al3)l <= bl3]
g bl b e N




N NN NN N N NN N,

Operacje na wektorach - funkcje

length (a) #dtugos¢ wektora

summary (a) fpodsumowanie/statystyki
sum(a) #suma elementdw

min (a)#minimalna wartosé

max (a) #fmaksymalna wartoscé

mean (a) #srednia

sort (a) #zwraca posortowany wektor S
rev (a) todwraca wektor (
which (a==3) #indeks elementu wart0501\§//

diff (a)#rdznica kolejnych elemenéqﬂ},

/” \\i ZMADBM 2018



Typy danych i rzutowanie

a <- 4

class (a) #typ numeric
classt%rekarMyabons ahavragerer
class(1:10) #ten wektor to typ integer
class (as.character (1:8)) #rzutujemy typ

class(as.numeric ("1")) #rzutujemy typ

£

)
format (pi, digits = 3)#formatujemy g
1s.numeric (10) g\//
format (as.Pate ("01/10/201 1", G\
wem/2d/ oY ), "ea, od Sb oy Y

>class(T)# To samo: co:TRUE ““Y—

/ \\ ZMADBM 2018
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Logiczne operacje na wektorach

¢l(3,4,5,6) 2ins cl(3, Dl#ktore elementy
c(3, 5) %in% c(3,4,5,6)#sa takie same
all{ clrep(L,3)) )

all( c(rep(T,5),F) )#czy wszystkie T?
Arvaedieen o e B heay g el ndi e T
c(T,F,T) & c(F,T,F) -
c(T. F.T) | c(FE T, F) f
aonerae SR e e st el Bal _;>“//
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VN

Operacje na tekstach

moj tekst <= "ezesc! fprzypisz fekst
print (moj tekst) #wyswietl na ekranie
D lpaste e e b B clg )
cabk (e caceanl)

gsub("a”, U ", Ugbch) fzamidna clagu

sfibstr(lapallalb . oy
g—rep ("ma" s C ("ala" 2 "ma" , 1) kota") )

libraryistringr) <\//

str trim(! te kst ’)#usun spa7je J
StlP Teplace atl (q0c

") #7amiana
/’ \ ZMADBM 2018
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Console -/

> coplot(lat ~ long | depth, data = quakes, pch = 21, bg = “green3")

12:10 | (Top Level) =

<k load. 1mage

@7 example.R*

al =
#edytor kodu R

1
2
3 1< 10

4 1=20

5 paste("Witaj w R Studio dzi$§ jest: ", Sys.Date())
6

7

8

9

demo(graphics)

install.packages("moj_pakiet")
10 1library("moj_pakiet™)

12 ?read.csv

save.lmage

Hit <Return> to see next plot:
Error in plot.new() : figure margins too large

>

>
>
>
>

1< 10
i=20
paste("Witaj w R Studio dzié§ jest: ", Sys.Date())

[1] "Witaj w R Studio dzi$ jest: 2017-02-16"

V VY ¥y ¥

help(read.csv)
help("read.csv")
help('read.csv')
?('read.csv')
?read.csv

K Project: (None) ~

~["]  Environment History =]

< [[@ [ #Import Dataset v & Lstv (&

20
num [1:12] 90 100 110 120 130 140 150 160 170..
100
© opar List of 1
pie.sales Named num [1:6] ©.12 0.3 9.26 0.16 0.04 0.12
pin num [1:2] 3.406 @.993
scale ©.00165555555555556
usr num [1:4] -671 1551 -14 634
X num [1:87] 10 20 30 40 50 6@ 70 80 90 100 ...
xadd 598.607382550335
les Plots Packages Help Viewer =[]
2 = ‘G} = | A (]
R: Data Input ~
read.table {utils} R Documentation

Data Input

Description

Reads a file in table format and creates a data frame from it, with cases
corresponding to lines and variables to fields in the file.

Usage

read.table(file, header = FALSE, sep = "", quote = "\"'",
dec = ".", numerals = c("allow.loss", "warn.loss",
row.names, col.names, as.is = !stringsAsFactors,
na.strings = "NA", colClasses = NA, nrows = -1,
skip = 0, check.names = TRUE, fill = !blank.lines.s
strip.white = FALSE, blank.lines.skip = TRUE,
comment .char = "#",



NN NG NN N

Zapis i odczyt srodowiska (workspace)

getwd ()

hpet . Bl e

setwd ("C:\temp")
save.1lmage ("moj workspace")
Load, image ('mo WorKkspacell)

rm(list = 1s()) # usuwa obiekty et

/’ \i ZMADBM 2018



Import tabel

Ol-- B3 2 4
@7 example.R* x

1 | [Clsourceonsave  Q /- il ~ —* Run

1 #edytor kodu R
2
3 i< 10
4 1=20
5 paste("Witaj w R Studio dzi$§ jest: ", Sys.Date())
6
7 demo(graphics)
8
9 install.packages("moj_pakiet")
10 library("moj_pakiet")
11
12 7?read.csv
12:10 | (Top Level) =
Console -/

> coplot(lat ~ long | depth, data = quakes, pch = 21, bg = “green3")
Hit <Return> to see next plot:

Error in plot.new() : figure margins too large

>

i=20

paste("Witaj w R Studio dzié§ jest: ", Sys.Date())
[1] "Witaj w R Studio dzi$§ jest: 2017-02-16"
help(read.csv)
help("read.csv")
help('read.csv')
?('read.csv')
7read.csv

>
>1 <~ 10
>
>

V VY ¥y ¥

LT S

4 Source

-

i

R Script =

= ]

K Project: (None) ~

Environmen |
<% [ | #Import Dataset + & Listv (&
) Global Environment ~

i 20

lev num [1:12] 90 100 110 120 130 140 150 160 170..

n 100
© opar List of 1

pie.sales Named num [1:6] ©.12 0.3 9.26 0.16 0.04 0.12

pin num [1:2] 3.406 @.993

scale ©.00165555555555556

usr num [1:4] -671 1551 -14 634

X num [1:87] 10 2@ 30 40 50 60 70 80 90 100 ...

xadd 598.6@7382550335
Files Plots Packages Help Viewer P |
& RIS A 9 (G
R: Data Input ~
read.table {utils} R Documentation

Data Input

Description

Reads a file in table format and creates a data frame from it, with cases
corresponding to lines and variables to fields in the file.

Usage

read.table(file, header = FALSE, sep = "", quote = "\"'",
dec = ".", numerals = c("allow.loss", "warn.loss",
row.names, col.names, as.is = !stringsAsFactors,
na.strings = "NA", colClasses = NA, nrows = -1,
skip = 0, check.names = TRUE, fill = !blank.lines.s
strip.white = FALSE, blank.lines.skip = TRUE,
comment.char = "#",
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Ramki danych 1 - tabele (data.frame)

student mat <- read.csvi file =
student-mat.csvy, sep = ;'

head(student mat)

taill (student mat)

Viewlshdent mak)

Stitelent i b | et

student mat[l:3, | (’

student matS$age ‘_Q>//

student_mat[Student_mat$age==18,]/’ J

student matS$Socena <- 5 \\ng”y
VaeN\

ZMADBM 2018



Ramki danych 2 - tabele (data.frame)

> neol (student mat)

> nrow(student mat[student matSage—=18, ])

> names (student mat) #lub colnames

> nameg (student mat) [1] <= "szkolal

> student mak [, 2, drop=F

> ranRime - order o Ut ol S5,
decreasing = T) fﬁwf
> student matr ranking, | 'Dgx/

write.csv(student mat, "studenci.csvKy

=
> saveRDS (student mat, "studenci.r sfl;;
s ehudaeen e readRDS("studenci.rdﬁ(T

/ 3 ;\ ZMADBM 2018



Ramki danych 3 - tabele (data.frame)

> bead efiigen ol | oo (G e L Lage Tt )

> hcadgbstuaone mat | name sl et ieent s k)
%in% C("Gll',"GZH’"age")]

> mtcars #wbudowane zbiory danych

/’ ,\< ZMADBM 2018



Showing 1 to 16 of 395 entries

Console -/

TSUU = LuL_ilegs L,
traveltime = col_integer(),
studytime = col_integer(),
failures = col_integer(),
fomrel = col_integer(),
freetime = col_integer(),
goout = col_integer(),
Dalc = col_integer(),
Walc = col_integer(),
health = col_integer(),
absences = col_integer(),
Gl = col_integer(),
G2 = col_integer(),
G3 = col_integer()

)

See spec(...) for full column specifications.

> View(student_mat)
>

4
1

H A N BN W W N -

- &~ = | LA Go
@ ple.R * | student_mat x
i Z] ' 7 Filter
school sex age address famsize Pstatus Medu Fedu
1 GP F 18 U GT3 A A
2 CpP F 17 U GT3 A 1
3 GP F 15 U LE3 T 1
4 GpP F 15 U GT3 T 4
5 GpP F 16 U GT3 T 3
6 CP M 16 U LE3 T a
7 GpP M 16 U LE3 T 2
8 CpP F 17 U GT3 A El
9 CpP M 15 U LE3 A 3
10 GP M 15 U GT3 T 3
11 GP F 15 U GT3 T El
12 GP F 15 U GT3 T 2
13 GP M 15 U LE3 T a
14 GP M 15 U GT3 T 4
15 CP M 15 U GT3 A 2

N oW

View

data.frame

Addins ~

Mjob Fjob reason guardian

at_home teacher course mother 2
at_home other course father 1
at_home other other mother 1
heaith services home mother 1
other other home father 1
services other reputation mother 1
other other home mother 1
other teacher home mother 2
services other home mother 1
other other home mother 1
teacher health reputation mother 1
services other reputation father 3
health services course father 1
teacher  other course mother 2
other other home other 1

=

traveitime studytime failu

2

W N NN NN W NN

W -

=0

& Project: (None) ~

Environment  History

i
<# [ | #Import Dataset ~ ¥ lst~ (@&
) Giobal Environment ~
Data
© student_mat 395 obs. of 33 variables )
Values

a int [1:20] NA 2345678910 ...

b num [1:5] S 10 15 2@ 25

i 10L

moj_wektor num [1:16] @ 123456789 ...
Omoja_lista List of 2

wektor int [1:10] 1234567 89 10

x 9
Files Plots Packages Help Viewer |
p D B a g

R: Control Flow ~

break breaks out of a for, while or repeat loop; control is transferred to the first statement
outside the inner-most loop. next halts the processing of the current iteration and advances the
looping index. Both break and next apply only to the innermost of nested loops.

Note that it is a common mistake to forget to put braces ({ .. }) around your statements, e.g.,
after if(..) or for(....). In particular, you should not have a newline between } and else o
avoid a syntax error inenteringa if ... else construct at the keyboard or via source. For
that reason, one (somewhat extreme) attitude of defensive programming is o always use braces,
e.g., for if clauses.

The seq in a for loop is evaluated at the start of the loop; changing it subsequently does not
affect the loop. If seq has length zero the body of the loop is skipped. Otherwise the variable var
is assigned in turn the value of each element of seq. You can assign to var within the body of the

loop, but this will not affect the next iteration. When the loop terminates, var remains as a
variable containing its latest value.

Value

if returns the value of the expression evaluated, or NULL invisibly if none was (which may
happen if there is no else).

for, while and repeat return NULL invisibly, for sets var to the last used element of seq, or
to NULL if it was of length zero.

break and next do not return a value as they transfer control within the loop.

Raforancoe



Instrukcja warunkowa - if() else

> A= =5
> dflx > Q)
EEioE (Cwareose cosinns )
e clec Ry 0
print (“zero")
o alcey B

print ('wartosc ujgemna’l) (



Petla for

#dodaj do kazdego elementu wektora 3
> X110
= bom e i e e e ea o
i3l <= x|} + 3
yi
BELRL (5%)

fdrugi przyklad (1V//

> for tyear: ¥n o 2084, 2005, 2016, 204 7) {
print (paste ("The year 1s", year)

e

/’ '\ ZMADBM 2018



Petla while

s g ]
>owhpdle(be «ahy
e ekl

DL ()

next #skok ponownie do warunku (  ‘
break #przerywa petle \;>//

—
/ \< ZMADBM 2018



Witasne funkcje

> moja potega <= function(x, p = 2){
S

VAN

Ve
return (y)

Fr

> nieg o porcsn ) et
> moja potega(l:3, 3)#zwraca wektor (

/’ '\i ZMADBM 2018



Cbind, rbind i apply

head(cbind (student matl],3,drop=F],
student mat |, doceop=R] )

rbind(student mat[1:2, 1,
SElidens mae | 0 1)

student mat$mean G <-
apply (Student_mat | G (rE . Wcan : (

b ///I

"G3")]I 1, mean) \/
apply (student mat[,c("age", "Glnf‘\k
et s mean) ; ﬁ
\\’\,}/

/’ \i ZMADBM 2018



Listy i factory

Mot Licee o o ()

moje li=taf 1] = segil, 10, )
moja listalf2l] <= "drugi eclement?”
o= dacsa B0l ]l e RIE

N NN N

> class (student mat$sex)

#factor czyli nominalne wartosci jako e
#liczby i stownik poziomdbw (levels) (

> as.linteger (student matSsex)

> as.character(student_matSsex) K\y};

/’ \i ZMADBM 2018



Cwiczenia 1

/
/l michal.draminski@ipipan.waw.pl
/r ipan v
49
\\4 | Al Zdjecia, schematy i rysunki zostaty zaczerpnigte

7 ‘/ Z internetu.
AR

7 N / /

>



mailto:michal.draminski@ipipan.waw.pl

Cwiczenia 1

Z1. Zbuduj wektor ciggu liczb od 1 do 60 co 11 przypisz do
zmiennej. Zastap co trzeci wyraz ciggu wartoscig NA (1 pkt)

Z2. /buduj wektor postaci /iczba_litera gdzie liczba jest z

zakresu od 1 do 40 a Iltery to "a” "b" "c” "d" wystepujace
cyklicznie. "1-a”, “2-b", "3-c”, 4 d" “5-a" "6-b" itd. (1 pkt)

Z3. Napisz funkcje ktora wyswietla kolejne liczby naturalne

w dot do zera zaczynajac od liczby podanej jako parameter

n funkgji. Funkcja zwraca reszte z dzielenia przez parameter ..
m. Domyslnien = 20am = 2 (1 pkt) &

Z4. Dla zbioru mtcars Wyblerz mercedesy (“Merc”) i pO|IC\Z\ v
srednie wartosci kolumn: mpg” ”cyI gear”. Wynik zaplsz
jako data.frame o jednym wierszu i 3 kolumnach ( ‘pk)_

—
7\ N
V4 \ ZMADBM 2018
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Cwiczenia 1 cd

Z5. Napisz funkcje kalkulator dla dwoch parametrow
wejsciowych mi ni dziatania atytmetycznego

podanego jako typ character “+", “-", "*","/". Funkcja
zwraca data.frame o 3 kolumnach i dwoch wierszach:

e W plerwszym wierszu m, n oraz wynik dziatania na
obu liczbach,

e w drugim wierszu 7%, r¥ oraz wynik dziatania na obu
liczbach.

Funkcja sprawdza typ danych wejsciowych i jesli m Iéb

n nie sg liczbami funkcja zwraca wartos¢ NULL I ;\ S
wyswietla komunikat o braku mozliwosci 5
przeprowadzenia dziatania. (5 pkt). [ N

5 T‘ g
7\ N
/ ; \ ZMADBM 2018



