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Functions

Functions are created using the function() directive and are stored as R objects just like anything

else_ In particular, they are R objects of class “function™.

f < function(<arguments>) {
## Do something interesting

Functions in R are "first class objects”, which means that they can be treated much like any other R
object. Importantly,

Functions can be passed as arguments to other functions

Functions can be nested, so that you can define a function inside of another function

- The return value of a function is the last expression in the function body to be evaluated.
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Function Arguments

Functions have named arguments which potentially have default values.

- The formal arguments are the arguments included in the function definition

- The formals function returns a list of all the formal arguments of a function
- Not every function call in R makes use of all the formal arguments

- Function arguments can be missing or might have default values
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sd = standard deviation = desvio padrao

Argument Matching

R functions arguments can be matched positionally or by name. So the following calls to sd are all
equivalent

> mydata <- rnorm(100)

> sd{mydata)

> sd(x = mydata)

> sd(x = mydata, na.rm = FALSE)
> gd(na.rm = FALSE, x = mydata)
> sd(na.rm = FALSE, mydata)

Even though it's legal, | dont recommend messing around with the order of the arguments too much,
since it can lead to some confusion.
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> formals(sd) > args(sd)
$x function (x, na.rm = FALSE)
NULL
$na.rm
[1] FALSE
Files Plots Packages Help Viewer = ]
XA sd

R: Standard Deviation ~ Find in Top

sd {stats} R Documentation —

Standard Deviation

Description

This function computes the standard deviation of the values in x. If na.rmis TRUE then missing values are
removed before computation proceeds.

m

Usage
sd(x, na.rm = FALSE)

Arguments

X a numeric vector or an R object which is coercible to one by as.double (x).

na.rm logical. Should missing values be removed?
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Argument Matching

You can mix positional matching with matching by name. When an argument is matched by name, it
Is “taken out” of the argument list and the remaining unnamed arguments are matched in the order
that they are listed in the function definition.

> args(lm)

function (formmla, data, subset, weights, na.action,
method = "gr", medel = TRUE, x = FALSE,
y = FAISE, gr = TRUE, singular.ck = TRUE,
contrasts = NULL, offset, ...)

The following two calls are equivalent.

Im(data = mydata, y ~ x, medel = FALSE, 1:100)
Im(y ~ x, mydata, 1:100, model = FALSE)
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Argument Matching

- Most of the ime, named arguments are useful on the command line when you have a long
argument list and you want to use the defaulis for everything except for an argument near the
end of the list

- Named argumenis also help if you can remember the name of the argument and not its position
on the argument list (plotting is a good example).

Function arguments can also be partially matched, which is useful for interactive work. The order of
operations when given an argument is

1. Check for exact match for a named argument

2. Check for a partial match

3. Check for a positional match
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Defining a Function

f <- function(a, b =1, ¢ = 2, d = NULL) {

}

In addition to not specifying a default value, you can also set an argument value to NULL.

10
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© | exemplol.R © | Untitled1* © | function_scripts.R*

- Source on Save QX /-

1

2

3 > add2(2,3)

4 v add2 <- function(x,y){ (1] 5 ’

5 X + Yy

6 7

i 1:20

~ : PV > x <- 1:
gv abovel0O x—u::ngf12n:xi6 > abovel0 (x)
[1] 11 12 13 14 15 16 17 18 19 20
10 x[use]
11 }
12
13~ above <- function(x, n){ > above(x,6)
14 use <- X > n [1] 7 8 9 10 11 12 13 14 15 16 17 18 19 20
15 x|[use]
16 ¢
17
18 ~ above <- function(x, n = 10){ > above(x)
19 geE = X > 1 [1] 11 12 13 14 15 16 17 18 19 20
20 x[use]
21
default

11
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A Second (more interesting) Example

@] functions_aula06.R*

; -} | |SourceonSave @ L /v .
1~ columnmean <- function(y){ Apenas para definir o
nc <- ncol(y) / tipo do objeto
means <- numeric(0)
for (A in 1:nc) {
means[i] <- mean(y[,i])

4

.
}
means

W~ wv s WwN

> columnmean(airquality)
[1] NA NA 9.957516 77.882353 6.993464 15.803922

12
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A Second (more interesting) Example (i1)

columnmean2 <- function(y, removeNA = TRUE){|
nc <- ncol(y)
means <- numeric(0)
for (i in 1:nc) {
means[i] <- mean(y[,i], na.rm = removeNA)

1
J

means

> columnmean2(airquality)
[1] 42.129310 185.931507 9.957516 77.882353 6.993464 15.803922

13
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Lazy Evaluation

Arguments to functions are evaluated /azily, so they are evaluated only as needed.

f <- function(a, b) {

a“2

£(2)

## [1] 4

This function never actually uses the argument b, so calling £(2) will not produce an error because

the 2 gets positionally matched to a

14
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Lazy Evaluation

f <- function(a, b) {

print(a)
print(b)
}
f[4s)
#HE [1] 45

# Error: argument "b" is missing, with no default
Notice that “45" got printed first before the error was triggered. This i1s because b did not have to be

evaluated until after print(a). Once the function tried to evaluate print(b) it had to throw an

Ermor.

15
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The “...” Argument

The _.. argument indicate a variable number of arguments that are usually passed on to other
functions.

... Is often used when extending another function and you don’t want to copy the entire argument
list of the onginal function

myplot <- function(x, y, type = "1°"

roeasd
plot(x, y. type = type, ...)

16
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A Second (more interesting) Example (111)

columnmean3 <- function(y, ...){
nc <- ncol(y)
means <- numeric(0)
for (i in1:nc) {
means[i] <- mean(y[,i], ...)
;
}
means

> columnmean3(airquality, na.rm = TRUE)
[1] 42.129310 185.931507 9.957516 77.882353 6.993464 15.803922

17
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The “...” Argument

The ... argument is also necessary when the number of arguments passed to the function cannot be
known in advance.

= args(paste)

function (..., sep = " ", collapse = NULL)

= args{cat)

function (..., file = "", sep = " ", fill = FALSE,

labels = NULL, append = FALSE)

18
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Arguments Coming After the “...” Argument

One catch with ... i1s that any arguments that appear affer ... on the argument list must be named
explicitly and cannot be partially matched.

> args({paste)

function (..., sep = " ", collapse = NULL)
> paste("a", "b", sep = )

[1] "a:b"

> paste("a", "b", se = )

[1] "a b :"

19
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Aplicacoes

condicionais IME-US
Lacos
Funcoes

20
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Problema 1

Escreva um cddigo em R para encontrar as raizes de uma
equacao do 22 grau dados os coeficientes da equacao.

ax’+bx+c=0

21
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Cheat Sheet

Tmean

Get help of a particular function.
help.search(‘weighted mean')
=aarch tha help files for a word or phrase.
helplpackage = “dplyr')

Find help for 2 package.

More about an object

striiris)

Get 3 summary of an object’s structurs.
class{iris)

Find the class an object belongs to.

install.packages(‘dplyr"')
Download and install a padkage from CRAN.

Library{dplyr}
Load the package into the session, making all
its functions availzble to use.

dplyr: :select
Use a particular function from a package.

dataliris)
Load a built-in dataset into the envircnment.

Working Directory

getwd (]}
Find the current working directory (where
inputs are found and outputs are sent).

setwdl ‘C://file/path"}
Change the current warking directory.

Use projects In R&tudio to set the working
directory to the folder you are working in.

seql2, 3, by=B.5)
repll:2, times=3)

repl1:2, each=3)

sortixz)

Returmn x sorted.
tablelx)

Sescounts of values.

o kil i
u vecior

An inlagge

A o e
- L

et woscho

P! BT
of ek

reviz)

Return x resersad.
uniguelx}
Sesunkpue values.

By Position

x[4]

x[-4]

x[2:4]

x[-(2:4)]

xlcll, 5]

By

xlx = 18]

xlx = 8]

x[x %in%
cll, 2, 5}]

The fourth alameant.

All but the Towrth.

Elsments two 1o four.

All slementz sxcapt
twz to four.

Elsments one and
Thve.

Valus

Elamants which
ars equal 1o 10.

All elements keas
than zero.

Elamsants In the sat
1,2, 6.

Hamed Vectors

x['apple’]

FEudio® k atrdemark of Reludio, Inc. « 0T HY Mhaid Mchall « mharmonslkzgmall com

Elament with
nams ‘appls’.

for (varisble in seguencel{

Do cométhing

while {conditlon}{

Do something

Examphs
for (1 in 1:-4}{
j=—1+18

printij)

1if (condition){
Oo comething
} el=e {
Oo something different

Exampls

while {1 < 51{
print {1}
1ae—141

function_neme < function{var){
Oo zomething

returmniney_varisble)

Exampla

if (1= 3
primt{ “Yes ")
} el=e {

primt{ Mo}

Exampls

cquarg =— fumctlon{x){

cquared o

return | squared |

}

Reading and Writing Data Alken sea the readr packags.

Imput

df = reed.table] file.t«t")

df o remd.covl Flle.czv')

Load( “file.Rlete’ )

a=h

al=h

write. tableidf, "file.t=t")

write.cswi{df, "Flle.csv')

cave(df, file = "file.Rdste’)

B> b Geeaterthan
b pLemBwn =o=b L::':" ls.mellle] | el

Am squal
Hot equal

Dascription

Faad and write a defimited mad
file

Read and wiite a comma
soparatad valua fila. This Is.2
spadal c2s of read t=bloy
wribe: ekl

Fmad and write 2n R data file, 2
file bype special for .

mw= b b P

Py ii.mala)

i

L mone 3t wel page of ignatio - packapge version « Updated: 3715



Comuerting betwean commaon data types In B Can always go
from a higher valua In tha table o 2 lower value.

as. logical TRUE, FALSE, TRUE | Fuockesn vihss {TRLUE o FRLEE)
. I o Menaling gt
as .numeric 1, 8, 1
Cuructir slrings. Gereeally
as.character | ] 1 S
1", "@*,; '1% Charscter ainga e
as . factor e C g Hlﬂ-ﬂ.ﬂ:‘m
wels: ‘1 L]
kbl rresdele

m o«w— matrlc({=, mnrow = 3, ncel = 2}

Create a matrbefram L
HEE gz, 1 -selectamow
[ ]
= ml . 1] -3slectz commn

B m[2, 3] - S=lectanelement

tim)

Transpasa

m %% n

Matrtx Multlplcatian
solveim, n)
Findxin-m*x=n

pastaix, y, =8p = ' "}  on mulbiplo vaciors mgether.
paste(x, collapse = " '] Joinekements of 2 vecior togathar.

grep(pattémn, =} Find ragular expression mabches In @
gsub{pattern, replace, x} FRoplam matches inxwith a sing.

touppErix) Corrat o upparcass.
o Lower{x} Cormart o loworass.
nchar(x) Mumber of charachersin a siring,

1 - List({x = 1:5, y = cl'a", "b"})
& Ikt Is 2 collection of elements which =n be of different types.

1[[z]1]1 1[1] 1= 'y"1
Mew list with Mew list with
Second element Element named
1 anly the first . only element
element. named y.
Alzo sea tha

dplyr package.

df «— deta.fremeix = 1:3, y = c("a", “b', 'c'}}
Aspadal case of a list where all elements are the same kenghn.

factor{x)
Turn a vector Into a factor. Can
=it the levels of the factor and
the onder.

cutix, breaks = 4)
Turn & numerc vector Into a
factor by ‘cutting Into
sections.

logi=] peatural kg sum{x} Sum
ewpl ]} Exporentizl mEani ]} Mian.
ma ) Lapest glement. mexddanx) Median.
min{x) smallestclamant.  gquantlle(x) Fomentpe
gruznbilos.
round{x, n}  moundwondeomal rankix} Rank of elemant:
plares.
signifix, n) Eemdun war(=) Thevarlarca
signihicant #igures.
car(x, ¥l Caomelation, =d(x) Tha standard
caviation.

Variable Assignment

= a = "mpple’

o
[1] '=mpple"
The Environment
1s() Li=t 2ll varlzbles In the
enviranment.
rm{x} Resmiove % from the:
enviranment.
rm{list = 1s(})}) Remove alvarlzbles from the
enviranment.

You can use the environment panel In RStudlo to
browse varlables In your environment.

List subs=tiing
EEEE #-- o
dfse B df[[2]] =
1 = [ —
- [
- b Ungerstancing o oot rame '_
Seethefulldaa
: = Viewldt] e, :
Matrix subsetting headiat) oo elrEE
T :
df 2
[ ] = nrowl df] chind -Bind columrs.
Mumberafrows | ===
- ncalidf) " EEE
#02. 1 Number af E EEE
columins. )
rbind - Bind rows.
dimid¥} — -
L[ Kumberaf . ==
dflz, 2] = columns 2nd [ [ | —H
TOWE HE

RStudio® b i Erademank of RStucka, Inc. « S0 FY Mhak Mclsill « mhakmenel@gmall com « 5484481717 « shudiocom

lmiy ~ =, data=df) t.testix, y) prop.test
Linear mogsl Perormatiestor | TELIOF3
dference between difenence
glmiy =~ », data=df} J— betwiean
zeneralsed lInear model. Proparions
cummary palrulse.t.tect -
Periorm a b-test for
Get more detalled Information palred data. Anatysis of
aut 3 model varanoe.
Distributions
Fandom Density Cumuisthse
Varlates  Funcion | Disribution | 2-onHNe
Hormal morm dnarm prom qrecrm
Poisson rpols dpols ppols qpals
Blnomial rbincm dbinom pbinca ghinom
Unifarm runif dunif punif qunif

7 pletix) hizt{x}
H Walues of xIn HEtogram of
HH ander. X

Liaarn mong ot wed page or vignette < packaps version « Updaied: 315
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© | functions_aula06.R © | quadratica_2019.R

=]
; . Source on Save Q A~ = Run o= + Source ~

1~ quadratic <-function (a =1, b = -2, ¢ = 1){

2 delta <- br2-4*a*c

3 preal <- -b/(2*%a)

4 pimag <- sqrt(abs(delta)) /(2*a)

5~ if (delta == 0){

6 print("raizes iguais")

7 ri <- preal

8 r2z <-ril

9~ T else if (delta > 0)1{
10 print("raizes reais e distintas”)
11 rli <- preal + pimag
12 r2 <- preal - pimag
13~ T else if (delta < 0){
14 print("raizes complexas conjugadas")
15 rl <- complex(real = preal, imaginary = pimag)
16 r2 <- complex(real = preal, imaginary = - pimag)
17 ¥
18 print (ril)
19 print (r2)
20 7}
21 |

25
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> quadratic()

[1] "raizes iguais”

1] 1

1] 1

> quadratic(1,0,1)

[1] "raizes complexas conjugadas”
[1] O0+1id

[1] 0-1i4

> quadratic(1,5,6)

[1] "raizes reais e distintas”
[1] -2

[1] -3

>

26
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© | functions_aula0é.R © | quadratica_2019.R —|=
; | Source on Save Q / v | § = Run %= |+ Source v =
1~ quadratic <-function (a =1, b = -2, ¢ = 1){

2 delta <- br2-4%a*c

3 preal <- -b/(2%a)

4 pimag <- sqrt(abs(delta))/(2%a)
5~ if (delta == 0){

6 print("raizes iguais")

7 rli <- preal

8

rz <=-ril

9~ T else if (delta = 0)1{
10 print("raizes reais e distintas")
11 rl <- preal + pimag
12 r2 <- preal - pimag
13~ T else if (delta < 0){
14 print("raizes complexas conjugadas")
15 rl <- complex(real = preal, imaginary = pimag)
16 r2 <- complex(real = preal, imaginary = - pimag)
17 ¥
18 # print (rl)
19 # print (r2)
20 roots <- c(rl,r2)
21 return(roots)
22 ]
23

> quadratic(1,5,6)

[1] "raizes reais e distintas”
[1] -2 -3

> |

27
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Problema 2

Implemente o método do ponto fixo em R

29



Os problemas de encontrar um ponto fixo de uma funcdo e de encontrar
uma de suas raizes sdo equivalentes, no seguinte sentido:

Dado um problema de determinacdo de raiz (p) = 0, podemos definir
funcdées g com um ponto fixo em p de diversas formas. Por exemplo,
g(x) =x —f(x) ou g(x) = x+ 3f(x).

Reciprocamente, se a funcao g tiver um ponto fixo em p, a funcao
definida por f(x) = x — g(x) terd um zero em p.

Marina Andretta (ICMC-USP) smel500 - calculo numérico 07 de margo de 2012 5/23

30



Método do Ponto Fixo - exemplo

A equacio x> + 4x? — 10 = 0 tem uma (inica raiz em [1,2].

Existem varias maneiras pelas quais a equacao pode ser manipulada para
obter a forma de ponto fixo x = g(x), como, por exemplo,

o x =gi(x) = x — x> —4x? + 10;

9 x:gg(x):N%—ilx;

o x = g3(x) = 310 — x3;

° x:g:;(x):ﬁ%;

x34+4x2-10
3Ix°+8x

® X = g5(x) =X —

Marina Andretta (ICMC-USP) smel500 - calculo numérico 07 de marco de 2012 13 / 23
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Método do Ponto Fixo: dados uma aproximacao inicial pg, uma
tolerancia TOL > 0 e o nimero maximo de iteracGes Ny, devolve a solucdo
aproximada p ou uma mensagem de erro.

Passo 1: Faca k + 1.
Passo 2: Enquanto k < Ny, execute os passos 3 a 6:

Passo 3: Faca p + g(po)-

Passo 4: Se |p — po| < TOL ou |pﬁ}f“| < TOLou |f(p)| < TOL,

entdo devolva p como solucdo e pare.

Passo 5: Faca k + k + 1.
Passo 6: Faca pg < p.

Passo 7: Escreva “o método falhou apds Np iteracdes” e pare.

Marina Andretta (ICMC-USP) sme0500 - cilculo numérico 07 de marco de 2012
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Método do Ponto Fixo - exemplo

Com pg = 1.5, a tabela a seguir mostra os resultados da aplicacdo do

Método do Ponto Fixo para as 5 opcdes de g. A raiz verdadeira é

1.365230013.

k g1 & g3 g4 g5

0 1.500 1.5000 1.500000000 | 1.500000000 | 1.500000000
1 -0.875 0.8165 1.286953768 | 1.348399725 | 1.373333333
2 6.732 2.99690 1.402540804 | 1.36/376372 | 1.365262015
3 -469.700 | «/—8.65 | 1.345458374 | 1.364957015 | 1.365230014
4 | 1.03 x 10° 1.375170253 | 1.365264748 | 1.365230013
5 1.360094193 | 1.365225594

6 1.367846968 | 1.365230574

7 1.363887004 | 1.3652209042

8 1.365916734 | 1.365230022

9 1.364878217 | 1.365230012

10 1.365410062 | 1.365230014

15 1.365223680 | 1.365230013

20 1.365230236

25 1.365230006

30 1.365230013

Marina Andretta (ICMC-USP)

smeld500 - cilculo numérico

07 de marco de 2012
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Cheat Sheet

Tmean

Get help of a particular function.
help.search(‘weighted mean')
=aarch tha help files for a word or phrase.
helplpackage = “dplyr')

Find help for 2 package.

More about an object

striiris)

Get 3 summary of an object’s structurs.
class{iris)

Find the class an object belongs to.

install.packages(‘dplyr"')
Download and install a padkage from CRAN.

Library{dplyr}
Load the package into the session, making all
its functions availzble to use.

dplyr: :select
Use a particular function from a package.

dataliris)
Load a built-in dataset into the envircnment.

Working Directory

getwd (]}
Find the current working directory (where
inputs are found and outputs are sent).

setwdl ‘C://file/path"}
Change the current warking directory.

Use projects In R&tudio to set the working
directory to the folder you are working in.

seql2, 3, by=B.5)
repll:2, times=3)

repl1:2, each=3)

sortixz)

Returmn x sorted.
tablelx)

Sescounts of values.

o kil i
u vecior

An inlagge

A o e
- L

et woscho

P! BT
of ek

reviz)

Return x resersad.
uniguelx}
Sesunkpue values.

By Position

x[4]

x[-4]

x[2:4]

x[-(2:4)]

xlcll, 5]

By

xlx = 18]

xlx = 8]

x[x %in%
cll, 2, 5}]

The fourth alameant.

All but the Towrth.

Elsments two 1o four.

All slementz sxcapt
twz to four.

Elsments one and
Thve.

Valus

Elamants which
ars equal 1o 10.

All elements keas
than zero.

Elamsants In the sat
1,2, 6.

Hamed Vectors

x['apple’]

FEudio® k atrdemark of Reludio, Inc. « 0T HY Mhaid Mchall « mharmonslkzgmall com

Elament with
nams ‘appls’.

for (varisble in seguencel{

Do cométhing

while {conditlon}{

Do something

Examphs
for (1 in 1:-4}{
j=—1+18

printij)

1if (condition){
Oo comething
} el=e {
Oo something different

Exampls

while {1 < 51{
print {1}
1ae—141

function_neme < function{var){
Oo zomething

returmniney_varisble)

Exampla

if (1= 3
primt{ “Yes ")
} el=e {

primt{ Mo}

Exampls

cquarg =— fumctlon{x){

cquared o

return | squared |

}

Reading and Writing Data Alken sea the readr packags.

Imput

df = reed.table] file.t«t")

df o remd.covl Flle.czv')

Load( “file.Rlete’ )

a=h

al=h

write. tableidf, "file.t=t")

write.cswi{df, "Flle.csv')

cave(df, file = "file.Rdste’)

B> b Geeaterthan
b pLemBwn =o=b L::':" ls.mellle] | el

Am squal
Hot equal

Dascription

Faad and write a defimited mad
file

Read and wiite a comma
soparatad valua fila. This Is.2
spadal c2s of read t=bloy
wribe: ekl

Fmad and write 2n R data file, 2
file bype special for .

mw= b b P

Py ii.mala)

i

L mone 3t wel page of ignatio - packapge version « Updated: 3715



Comuerting betwean commaon data types In B Can always go
from a higher valua In tha table o 2 lower value.

as. logical TRUE, FALSE, TRUE | Fuockesn vihss {TRLUE o FRLEE)
. I o Menaling gt
as .numeric 1, 8, 1
Cuructir slrings. Gereeally
as.character | ] 1 S
1", "@*,; '1% Charscter ainga e
as . factor e C g Hlﬂ-ﬂ.ﬂ:‘m
wels: ‘1 L]
kbl rresdele

m o«w— matrlc({=, mnrow = 3, ncel = 2}

Create a matrbefram L
HEE gz, 1 -selectamow
[ ]
= ml . 1] -3slectz commn

B m[2, 3] - S=lectanelement

tim)

Transpasa

m %% n

Matrtx Multlplcatian
solveim, n)
Findxin-m*x=n

pastaix, y, =8p = ' "}  on mulbiplo vaciors mgether.
paste(x, collapse = " '] Joinekements of 2 vecior togathar.

grep(pattémn, =} Find ragular expression mabches In @
gsub{pattern, replace, x} FRoplam matches inxwith a sing.

touppErix) Corrat o upparcass.
o Lower{x} Cormart o loworass.
nchar(x) Mumber of charachersin a siring,

1 - List({x = 1:5, y = cl'a", "b"})
& Ikt Is 2 collection of elements which =n be of different types.

1[[z]1]1 1[1] 1= 'y"1
Mew list with Mew list with
Second element Element named
1 anly the first . only element
element. named y.
Alzo sea tha

dplyr package.

df «— deta.fremeix = 1:3, y = c("a", “b', 'c'}}
Aspadal case of a list where all elements are the same kenghn.

factor{x)
Turn a vector Into a factor. Can
=it the levels of the factor and
the onder.

cutix, breaks = 4)
Turn & numerc vector Into a
factor by ‘cutting Into
sections.

logi=] peatural kg sum{x} Sum
ewpl ]} Exporentizl mEani ]} Mian.
ma ) Lapest glement. mexddanx) Median.
min{x) smallestclamant.  gquantlle(x) Fomentpe
gruznbilos.
round{x, n}  moundwondeomal rankix} Rank of elemant:
plares.
signifix, n) Eemdun war(=) Thevarlarca
signihicant #igures.
car(x, ¥l Caomelation, =d(x) Tha standard
caviation.

Variable Assignment

= a = "mpple’

o
[1] '=mpple"
The Environment
1s() Li=t 2ll varlzbles In the
enviranment.
rm{x} Resmiove % from the:
enviranment.
rm{list = 1s(})}) Remove alvarlzbles from the
enviranment.

You can use the environment panel In RStudlo to
browse varlables In your environment.

List subs=tiing
EEEE #-- o
dfse B df[[2]] =
1 = [ —
- [
- b Ungerstancing o oot rame '_
Seethefulldaa
: = Viewldt] e, :
Matrix subsetting headiat) oo elrEE
T :
df 2
[ ] = nrowl df] chind -Bind columrs.
Mumberafrows | ===
- ncalidf) " EEE
#02. 1 Number af E EEE
columins. )
rbind - Bind rows.
dimid¥} — -
L[ Kumberaf . ==
dflz, 2] = columns 2nd [ [ | —H
TOWE HE

RStudio® b i Erademank of RStucka, Inc. « S0 FY Mhak Mclsill « mhakmenel@gmall com « 5484481717 « shudiocom

lmiy ~ =, data=df) t.testix, y) prop.test
Linear mogsl Perormatiestor | TELIOF3
dference between difenence
glmiy =~ », data=df} J— betwiean
zeneralsed lInear model. Proparions
cummary palrulse.t.tect -
Periorm a b-test for
Get more detalled Information palred data. Anatysis of
aut 3 model varanoe.
Distributions
Fandom Density Cumuisthse
Varlates  Funcion | Disribution | 2-onHNe
Hormal morm dnarm prom qrecrm
Poisson rpols dpols ppols qpals
Blnomial rbincm dbinom pbinca ghinom
Unifarm runif dunif punif qunif

7 pletix) hizt{x}
H Walues of xIn HEtogram of
HH ander. X
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TESTEM SUAS ESCOLHAS NO LAB E VERIFIQUEM QUE RESOLVEM O PROBLEMA EXEMPLO

37
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AVISOS:

a) Adiamento da 22 prova de 21 de maio para 28 de maio (sala B-5, bloco B do
IME)

b) 32 prova mantida em 25 de junho caindo toda a matéria de R (conteudos da

12 e 22 prova)

c) Duas aulas de preparacao para o trabalho computacional (11 e 18 de junho)

d) Dia 04 de junho ndo havera aula
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https://www.r-graph-gallery.com/parallel-plot/ 39
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