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This lesson will cover some basics concepts about arrays and matrices in R:
Lien TpeHiHr cTtocyeTbcAa 6a30BUX KOHLENLin Woao MmacuBiB Ta maTpuub B R:

» What is an Array? | LLlo Take macuB?

» Creating_an array from a vector | CTBOpeHHs MacuBy i3 BEKTORY,
o What is a parameter? | LLlo Take napameTp?

« Array indexing_|_IHOeKcyBaHHA MacuBy.

o What is a Matrix? | LLlo Take maTpuua?

« Concatenation Function | ®yHuia 34enneHHs

About the Dataset | [lpo 6a3y gaHux

Imagine you got many movie recomendations from your friends and compiled all of the recomendations in a
table, with specific info about each movie.

The table has one row for each movie and several columns

Bu otpumanu 6arato pekomeHzauii npo ¢ineMu Big CBOIX Apy3iB i BHECNM YCi pekoMeHauii o Tabnuui 3i
crneumdivyHo iHbopMaLie NPO KOXEH ifbM.

Y uin Tabnuui ogHoMy psaKoBI BignoBigae oanH inbM a TakoX Kinbka KOMOHOK 3 MOro napameTpamu.

» name - The name of the movie | Hassa cinbmy

« year - The year the movie was released | Pik penisy cinbmy

« length_min - The lenght of the movie in minutes | TpuBanicTe dinbMy (XBUNNHK)

» genre - The genre of the movie | XKaHp dinbmy

» average_rating - Average rating on Imdb | CepegHiv perTtuHr Ha canti IMDB

» cost_millions - The movie's production cost in millions | BapticTb ginbmy (MnH gonapis CLUA)
» sequences - The amount of sequences | KinbkicTb YacTuH
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« foreign - Indicative of whether the movie is foreign (1) or domestic (0) | inbm € 3apybixkHum (1) um
BITYUN3HAHUM (0)?
« age_restriction - The age restriction for the movie | Bikoi obmexeHHsa ona nepernagy dinemy

You can see part of the dataset below

Bu moxeTe nobaunTn yacTuHy 6a3u gaHux Huxkde

name year length_min genre average_rating cost_millions foreign age_restriction

Toy Story 1995 81 Animation 8.3 30 0 0
Akira 1998 125 Animation 8.1 10.4 1 14
The Breakfast Club 1985 97 Drama 7.9 1 0 14
The Artist 2011 100 Romance 8 15 1 12
Modern Times 1936 87 Comedy 8.6 15 0 10
Fight Club 1999 139 Drama 8.9 63 0 18
City of God 2002 130 Crime 8.7 3.3 1 18
The Untouchables 1987 119 Drama 7.9 25 0 14
Star Wars 1977 121 Action 8.7 11 0 10
American Beauty 1999 122 Drama 8.4 15 0 14
Room 2015 118 Drama 8.3 13 1 14
Dr. Strangelove 1964 94 Comedy 8.5 1.8 1 10
The Ring 1998 95 Horror 7.3 1.2 1 18
Monty Python and the Holy Grail 1975 91 Comedy 8.3 0.4 1 18
High School Musical 2006 98 Comedy 5.2 4.2 0 0
Shaun of the Dead 2004 99 Horror 8 6.1 1 18
Taxi Driver 1976 113 Crime 8.3 1.3 1 14
The Shawshank Redemption 1994 142 Crime 9.3 25 0 16
Interstellar 2014 169 Adventure 8.6 165 0 10
Casino 1995 178 Biography 8.2 50 0 18
The Goodfellas 1990 145 Biography 8.7 25 0 14
Blue is the Warmest Colour 2013 179 Romance 7.8 4.5 1 18
Black Swan 2010 108 Thriller 8 13 0 16
Back to the Future 1985 116 Sci-fi 8.5 19 0 0
The Wave 2008 107 Thriller 7.6 5.5 1 16
Whiplash 2014 106 Drama 8.5 33 1 12
The Grand Hotel Budapest 2014 100 Crime 8.1 25.5 0 14
Jumaniji 1995 104 Fantasy 6.9 65 0 12
The Eternal Sunshine of the Spotless Mind 2004 108 Drama 8.3 20 0 14
Chicago 2002 113 Comedy 7.2 45 0 12

What is an Array? | LLlo Take macuB?

An array is a structure that holds values grouped together, like a 2 x 2 table of 2 rows and 2 columns. Arrays
can also be multidimensional, such as a2 x 2 x 2 array.

MacuB - ue CTpyKTypa, sika MiCTUTb NEBHi 3rpyrnoBaHi Mixk COOOI0 3HAaYEHHS, Hanpuknag Tabnmus 2 x 2 3 2
psakamuy Ta 2 ctoBnusmMu. Macusm Takox MOXyTb OyT 6araToBMMIPHUMU, HAaNpUKnag MacnBoM Tuny 2 X 2 X
2.

What is the difference between an array and a vector? | flka pisaHuusa mixk MacMBom Ta BeKTopom?

http://localhost:8888/notebooks/_Jupyter/RP0101EN-Mod2_Lab1-Arrays_Matrices_UA.ipynb#

2/9



3/15/2018 RP0101EN-Mod2_Lab1-Arrays_Matrices_UA

Vectors are always one dimensional like a single row of data. On the other hand, an array can be
multidimensional (stored as rows and columns). The "dimension" indicates how many rows of data there are.

BekTopwu 3aBxan 0gHOMIpHI, Ha4Ye eaNHUI PSAOK AaHuX. Togi sk Macue Moxe ByTn 6aratoBUMIpHUM
(36epiratuch y BUrNAAi paakiB Ta KONOHOK). "BuMip" Bkasye, CKinbku icHye paakiB AaHMX B MacuBi.

Let's create a 4 x 3 array (4 rows, 3 columns) | [laBante ctBopumo macuB 4 x 3 (4 psagku, 3
KOJTOHKM)

The example below is a vector of 9 movie names, hence the data type is the same for all the elements.

Hwxye HaBegeHWI npuknag - ue Bektop 3 9 Ha3B inbMiB, TOMY TUMN AaHUX Y HbOMY OAHAKOBUIN NS BCiX
€rNeMEHTIB.

In [ ]:

#lets first create a vector of nine movies

movie_vector <- c("Akira", "Toy Story", "Room", "The Wave", "Whiplash",
"Star Wars", "The Ring", "The Artist", "Jumanji")

movie_vector

Creating an array from a vector | CTBopeHHAA MacuBy i3
BEKTOpY

To create an array, we can use the array() function.

LLlo6 cTtBOPUTM MacuB, M1 MOXEMO CKopucTaTucs cyHkuieto array()

In [ ]:

movie_array <- array(movie_vector, dim = c(4,3))
movie_array

Note that arrays are created column-wise. Did you also notice that there were only 9 movie names, but the
array was 4 x 3? The original vector doesn't have enough elements to fill the entire array (that should have 3
x 4 =12 elements). So R simply fills rest of the empty values by going back to the beginning of the vector and
starting again ("Akira", "Toy story", "Room" in this case).

3BepHITb yBary, L0 MacMBM 3aMOBHIOOTLCA MO KOMIOHKax. Yu BM NOMITUNK, LLO Y HAc Oyno nuwe 9 Ha3s
dinbmis, Toai 9k BUMip macusy 6yB 4 x 3? [lepBNHHMIA BEKTOP HEe Ma€ A0CTaTHbLO efleMEeHTIB AN 3an0BHEHHS
BCbOrO MacuBy (KU MOBUHEH MaTh 3 X 4 = 12 enemMeHTiB). TakuM YMHOM, R NpOCTO 3anOBHIOE 3amnMLLKK
NMOPOXHIX 3Ha4YeHb, MOBEPTAUYUCL OO0 NOYaTKy BEKTOpa i novmHatoum 3HoB ("Akipa”, "lcTtopia irpawok”, "KimHaTta"
B J@HOMY BUMNAAKY).
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We also needed to provide c(4,3) as a second argument to specify the number of rows (4) and columns (3)
that we wanted.

Mwu TakoX NOBMHHI BKasatu c(4,3) y SKOCTi Apyroro apeymeHmy yHKuii, o6 3a3Ha4unTK Ty KinbKiCTb pAakiB
(4) Ta KONOHOK (3), AIKY MU XO4EMO CTBOPUTH.

In [ ]:

?array

[Tip] What is an "argument”? How are "arguments" different from "parameters"?

Arguments and parameters are terms you will hear constantly when talking about functions.
- The parameters are the input variables used in a function, like dim in the function array().
- The arguments refer to the values for those parameters that a function takes as inputs, like c(4,3)

We actually don't need to write out the name of the parameter (dim) each time, as in:
array(movie vector, c(4,3))
As long as we write the arguments out in the correct order, R can interpret the code.

Arguments in a function may sometimes need to be of a specific type. For more information on each
function, you can open up the help file by running the function name with a ? beforehand, as in:
?array

[Mandxak] LWo Take "aprymeHT"? Sk "aprymeHTU" Bigpi3HaOTLCA Big "napamempig"?

AprymeHTUn Ta napameTpu - Lie yMOBU, AKi BU ByaeTe 4yTu NOCTiMHO, roBOpPSYM Npo ¢pyHKLi . -
lMapamempu - ue 3adaHi 3MiHHI, L0 BUKOPUCTOBYIOTLCA B dOyHKLUii, Hanpuknag dim y dyHKLiT CTBOpEHHS
macuBy array(). - ApayMeHmu - Le 3Ha4eHHs AN TUX napameTpiB, AKi OyHKLiA BBaXae 3agaHumu,
Hanpuknag c(4,3)

Ham HacnpaBgi He NoTpibHO BMNUCYBaTK Ha3By napametpa (dim) KoXeH pas, SK y LibOMy npuknagi:
array(movie_vector, c(4,3)) SKWO M1 TiNbKM 3anULLIEMO apryMeHTU y npaBunbHOMY nopsaaky, R
3MOX€e aBTOMAaTM4YHO iHTEpNpeTyBaTu HaLl Kog,.

AprymeHTU B yHKLUIT iHOAi MatoTb ByTn cneuundivyHoro Tuny. [Ing oTpumaHHa goaaTkoBol iHcbopmallii
NpPo KOXHY (PYHKLIO, BU MOXETE BiAKPUTM dhans AOBiOKW, 3anyCTUBLUN Ha3BY OYHKLIT 3i 3HAKOM MUTaHHSA
(?) nonepepny, Hanpuknag Tak:

?array

Array Indexing | IHaekcyBaHHSA MacuBy

Let's look at our array again:
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lNornsitHemo Ha Haw mMacuB 3HOBY:

In [ ]:

movie_array

To access an element of an array, we should pass in [row, column] as the row and column number of that
element.
For example, here we retrieve Whiplash from row 1 and column 2:

LLlo6 oTpumaTn AoCcTyn A0 eneMeHTa MacuBy, MU NOBMHHI 3a3HAYNTK y KBagpaTHUX gy»kax [row, column]
HOMEp psiaKa Ta KOMOHKM, B SIKMX 3HAXOAUTLCA Lier enemMeHT. Hanpuknaga, Tak My BUTAryemo 3 MacuBy HasBy
Whiplash i3 psigka 1 Ta KOnoHku 2:

In [ ]:

movie_array[1,2] #[row, column]

To display all the elements of the first row, we should put 1 in the row and nothing in the column part. Be sure to
keep in the comma after the 1.

LLlo6 BigoGpasntun BCi enemMeHTn NepLLOro psiaka, MM MOBUHHI 3a3HaunTu "1" Ha Micui psaka i HiYoro B YacTuHi
KonoHku. He 3abysainTte ctaBuTu KoMy nicns "1"!

In [ ]:

movie_array[1, ]

Likewise, you can get the elements by column as below.

AHanoriYyHUM YMHOM, BU MOXKETE oTpumMaTiu yCi e1eMEeHTUN KOJTOHKH, AK NoKa3aHO HUX4e.

In [ ]:

movie_array[,2]

To get the dimension of the array, dim() should be used.

LLlo6 oTpumatu po3mipHiCTb MacuBy, cnig sukopuctoysath dim().

In [ ]:

dim(movie_array)

We can also do math on arrays. Let's create an array of the lengths of each of the nine movies used earlier.

Mwn TakoxX MOXeMO pobutn ob4McneHHs 3 macneamu. [laBante CTBOPMMO MaCUB TPUBANOCTi KOXKHOIO 3 TUX
OeB'atn dinbmis, gki Mn 6Gpanu paHiwe.
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In [ ]:
length_vector <- c(125, 81, 118, 81, 1e6, 121, 95, 100, 104)

length_array <- array(length_vector, dim = c(3,3))
length_array

Let's add 5 to the array, to account for a 5-min bathroom break:

Jonamo 5 no macuBy, Wo6 BpaxyBaTu 5-XBUNMHHY NEpPeEpPBY:

In [ ]:

length_array + 5

Tip: Performing operations on objects, like adding 5 to an array, does not change the object. To change
the object, we would need to assign the new result to itself.

Nandxak: BukoHaHHA onepauin Hag ob'ekTamu, Hanpuknag AoAaBaHHsA YMcna 5 4o MacuBy, He 3MIHIOE
camoro o6'ekTty. LLLo6 3mMiHUTK 06'€KT, HAaM NOTPiIOHO Gyae NPUCBOITM NOMY MOro cTapy 3MiHHY.

In [ ]:

# macuB auwuBca He3IMiHHUM
length_array

In [ ]:
# nepelimeHyemo HoBuli macuB, 3pobubBuy 3amiHy cmapozo macuBy

length_array <- length_array + 5
length_array

In [ ]:

# BepHemocb 00 nonepedHix 3HA4YeHb macuBy
length_array <- length_array - 5
length_array

Using Logical Conditions to Subset Arrays

BukopucTaHHsA foriyHUX yMOB A1 po3noAiny Mmacusis

Which movies can | finish watching in two hours? Using a logical condition, we can check which movies are
less than 2 hours long.

Axi PinbMy 9 MOXY nepernaHyT 3a ABi roanHN? BUKOPMUCTOBYHOUN NOTiYHY YMOBY, MU MOXEMO NepesipuTu, AKi

CbiJ'IbMI/I TpMBaKTb MEHLLEe OBOX roauH.
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In [ ]:

mask_array <- length_array > 120
mask_array

Using this array of TRUEs and FALSEs, we can subset the array of movie names:

BukopucTosytoun Len macus 3 enemeHtamm TRUE ta FALSE, mn moxemo poanoginutu cBi ctapuin macus 3
HasBamu iNbMIB:
In [ ]:

x_vector <- c("Akira", "Toy Story", "Room", "The Wave", "Whiplash",
“Star Wars", "The Ring", "The Artist", "Jumanji")

x_array <- array(x_vector, dim = c(3,3))

x_array

x_array[mask_array]

What is a Matrix? | LLlo Take maTpuua?

Matrices are a subtype of arrays. A matrix must have 2 dimensions, whereas arrays are more flexible and can
have, 1, 2 or more dimensions.

To create a matrix out of a vector , you can use matrix(), which takes in an argument for the vector, an
argument for the number of rows and another for the number of columns.

Matpuui € niaBngom macueie. MaTpuus NOBUHHA MaTK 2 pO3MIPHOCTI, ToAi Ik MacuBU - BinbLU FHYYKi i MOXYTb
oytn 1-, 2- abo N-MipHUMM.

LLlo6 cTBOPUTM MaTpuLtO 3 BEKTOPA, BU MOXETE BUKOPUCTOBYBATM (PYHKLi0 matrix (), ska KOHKPETU3YECTLCA
aprymeHTamu onsa BeKtopa, apryMeHToOM A1 KiNbKOCTI PSAAKIB Ta iHWUM A5 KiNbKOCTI KONOHOK.
In [ ]:

movie_matrix <- matrix(movie_vector, nrow = 3, ncol = 3)

In [ ]:

movie matrix

Accessing elements of a matrix | locTyn Ao enemMmeHTiB maTpuui

As with arrays, you can use [row, column] to access elements of a matrix. To retrieve "Akira", you should use
[1,1] as it lies in the first row and first column.

Ak i B MacmBax, BU MOXETE BUKOPUCTOBYBATHK [PAAOK, KONOHKA] ANnga AOCTyny A0 enemeHTiB maTtpuui. LLo6
Jictatu Ha3sy "Akipa", BU NOBMHHI BUKOpUcToBYBaTU KomMaHAy [1,1], OCKiNbkM ginbM 3HaXoANTbLCH B NEPLLOMY
pAOKY Ta B NepLIOMYy CTOBMYUKY.
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In [ ]:

movie_matrix[1,1]

To get data from a certain range, the folowing code can help. This takes the elements from rows 2 to 3, and
from columns 1 to 2.

LLlo6 oTpumaTty faHi 3 NeBHOro Aiana3oHy, MOXe AOMOMOITU HACTYMNHUI KoA. Lien BUTArye enemMeHTun 3 psifkis
Big 2 go 3, i 3 KonoHok Big 1 oo 2.

In [ ]:

movie_matrix[2:3, 1:2]

Concatenation function | ®yHkuisa "34yenneHHa"

A concatenation function is used to combine two vectors into one vector. It combines values of both vectors.
Lets create a new vector for the upcoming movies as upcoming_movie and add them to the movie_vector to
create a new_vector of movies.

®yHKUiA 34enneHHa BUKOPUCTOBYETLCA AN 06'eqHaHHS OBOX BEKTOPIB y oanH BekTop. OTpMMaHuin macus
noegHye B cobi 3Ha4eHHs1 060X BEKTOPIB.

[aBante cTBOPMMO HOBUI BEKTOP AN ManbyTHiX dinbMiB nig Ha3Bok upcoming_movie Ta gogamo ix 4o
movie_vector, wob ctBopnTHM new_vector.

In [ ]:

upcoming_movie <- c("Fast and Furious 8", "xXx: Return of Xander Cage", "Suicide Squad")

In [ ]:

new_vector <- c(movie_vector, upcoming_movie)

In [ ]:

new_vector

About the Author: | NMpo aBTOpa:

Hi! It's Helly Patel (https://ca.linkedin.com/in/helly-patel-90344750), the author of this notebook. | hope you
found R easy to learn! There's lots more to learn about R but you're well on your way. Feel free to connect with
me if you have any questions.

MpueiTt! Lle Helly Patel (https://ca.linkedin.com/in/helly-patel-90344750), aBTop LbOro 3owunTy. A cnoaisatocs,
Lo BM nobaunnu Hackinekn nerko sueyatu R! € we GaraTto yoro gisHatnck Npo R, ane Bu BXe pyxaetecb y
BipHOMY HanpsIMKy. AKLO Y BaC BUHUKIIM 3anuTaHHs, MoxeTe 6e3 npobnem 3B'a3atuce 3i MHOLO.
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About the Translator: | [po nepeknapgaya:

Hello! It's Roman Kornyliuk (https://www.linkedin.com/in/kornelli), the translator of this notebook in Ukrainian.
Feel free to connect with me if you have any questions too.

Mpueit! MeHe 3ByTb Roman Kornyliuk (https://www.linkedin.com/in/kornelli), nepeknagay Lboro 30wnTy Ha
yKpaiHCbKy MoBY. Be3 BaraHb NuLWIiTb MEHi TaKoX, SKLLO Y Bac BUHUKNK 3anntaHHsa 3 npmeoay R.

Copyright © 2018 Roman Kornyliuk (https://www.linkedin.com/in/kornelli).

Copyright © IBM Cognitive Class (https://cognitiveclass.ai). This notebook and its source code are released
under the terms of the MIT License (https://cognitiveclass.ai/mit-license/).
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