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KareropuajabHbIe IIepeMEHHbBIC

Kakue ewe ObiBatoT?



KareropuajabHbIe IIepeMEHHbBIC

Kakue elle obiBatoT?
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dakTOophI

f <- factor(c("yes", "yes", "no", "yes", "no"))

f

## [1] yes yes no yes no
## Levels: no yes

levels(f)

## [1] llnoll llyesll



dakTOophI

levels(f) <- c(levels(f), "maybe")
table(f)

## f
T no yes maybe
e 2 3 (2



PakTopol

ViopgaounBanme ypoBHen hakTopa

f <- factor(c("yes", "yes", "no", "yes","no"), levels = c("yes", "no"))
.f'

## [1] yes yes no yes no
## Levels: yes no



dakTopol

a=read.table('in_data.tab',header=T)

head(a)

## height weight gender

## 1 132 48 male

## 2 151 49 male

## 3 162 66 female

## 4 139 53 female

## 5 166 67 male

## 6 147 52 female

str(a)

## 'data.frame': 7 obs. of 3 variables:

## ¢ height: int 132 151 162 139 166 147 122
## $ weight: int 48 49 66 53 67 52 40

## ¢ gender:|Factor|w/ 2 levels "female","male":

223123 2



PakTopol

3ayeM Takoe nosegeHne? (NbitTaemcs
yragaTb MbICIM aBTOpa)

library(rbenchmark)
string vec <- sample(c("yes", "no"), size=10000, replace = TRUE)
factor vec <- as.factor(string vec)

benchmark("string"={sum(string vec == "yes")},
"factor vec" = {sum(factor vec == "yes")},
replications = 1000,
columns = c("test"”, "replications"”,

"relative"))

## test replications relative
## 2 factor vec 1000 1.00
## 1 string 1000 257



dakTopol

a=read.table('in_data.tab',header=T,stringsAsFactors = F)
head(a)

## height weight gender

## 1 132 48 male

## 2 151 49 male

## 3 162 66 female

## 4 139 53 female

## S5 166 67 male

## 6 147 52 female

str(a)

## 'data.frame': 7 obs. of 3 variables:

## $ height: int 132 151 162 139 166 147 122
## $ weight: int 48 49 66 53 67 52 40
## $ genderf chr [|'male" "male" "female" "female" ...




MaTpuiibl

Buenrne moxo:ku Ha data.frame
BekTop ¢ arpubyrom dim
Bce a3a1eMeHThI OTHOI'0 TUIIA

Maremarundeckue orepanuu padoTaioT ObicTpee



C11o0co0bl CO3JaHUs MaTPUIIbI

m <- matrix(c(1:6), nrow=2, ncol=3)
m

## [,1] [,2] [,3]
## [1,] 1 3 5
#[2,] 2 4 6

m <- matrix(c(1:6), nrow=2, ncol=3,byrow=T)
m

#i [:1]) [s2] L:3]
# [1,] 1 2 3
# [2,] 4 5 6



C1oco0ObI co3/1aHnsg MaTPUIIbI

as.matrix(1:3)

#i [,1]
## [1,] 1
## [2,] 2

## [3,] 3



C1oco0ObI co3/1aHnsg MaTPUIIbI

v <- 1:6
dim(v)

## NULL

dim(v) <- ¢(2,3)
Vv

## [,1] [,2] [,3]
## [1,] 1 3 5
# [2,] 2 4 6

is.matrix(v)

## [1] TRUE



C1oco0ObI co3/1aHnsg MaTPUIIbI

8 <= ¢t1,2;3)
b <- ¢(7,8,9)
cbind(a,b)

=3 ab
## [1,] 1 7
## [2,] 2 8
## [3,] 39

rbind(a,b)

#  [L1] [L,2] [L3]
#a 1 2 3
#b 7 8 9



MaTpunpl. Cpesbl

m

## [-2] [>2] [53]
# [1,] 1 2 3
# [2,] 4 5 6

m[2,3]

## [1] 6

mL2, ] m[,3]

## [1]1 4 56 ## [1] 3 6



Matpuiipl. U3MeHeHune 3Hade HuU

## [,1] [,2] [,3]
# [1,] 1 2 3
#[2,] 4 5 6

mi2,3] = 1
m
## [,1] [,2] [,3]

# [1,] 1 2 3
# [2,] 4 5 1



Co31aTh IIYCTYVI0O MATPUILY

m <- matrix(nrow=2, ncol=3)
m

## [,1] [,2] [,3]
# [1,] NA NA NA
## [2,] NA NA NA

dim(m)

## [1] 2 3



MaTpuiubl

## [,1] [,2] [,3]
## [1,] NA NA NA
## [2,] NA NA NA

rownames(m) <- c("r1","r2")

colnames(m) <- c("cl","c2","c3")
m

B cl c2 c3
## rl NA NA NA
## r2 NA NA NA



13 data.frame B maTpuiry

df=data.frame(name=paste('gene’,1:5,sep="_"),
parl=1:5,
par2=11:15,
par3=21:25,stringsAsFactors = FALSE)

df

77 name parl par2 par3

## 1 gene_1 1| 13 23

## 2 gene_2 2 12 22

## 3 gene_3 3 13 23

## 4 gene_4 4 14 24

## 5 gene_5 5 15 25

str(df)

## 'data.frame': 5 obs. of 4 variables:

## $ name: chr "gene_1" "gene_ 2" "gene_3" "gene_ 4" ...
## ¢ parl: int 12345

## §$ par2: int 11 12 13 14 15

## §$ par3: int 21 22 23 24 25



N3 data.frame B MmaTpulry

row.names (df)=df$name
df$name=NULL
df.m=as.matrix(df)

df.m

2213 parl par2 par3
## gene_1 I Tk 23
## gene_2 2 32 22
## gene_3 3 X3 23
## gene_4 4 14 24
## gene_5 5 15 25



13 data.frame B maTpuiry

df=data.frame(name=paste(‘'gene’',c(1,1,3,4,5),sep="_"),

df

##
##
##
#E
##
##

parl=1:5,

par2=11:15,
par3=21:25,stringsAsFactors = FALSE)

name parl par2 par3

1(gene_1
2|gene_1

3 gene_3
4 gene_4
5 gene_5

str(df)

##
##
##
##
##

1

ul p W N

‘data.frame’:

$ name:
$ parl:
$ par2:
$ par3:

chr
int
int
int

13
12
13
14
15

21
22
23
24
25

5 obs.
"gene_1" "gene_1" "gene_3" "gene_4" ...
12345
11 12 13 14 15
21 22 23 24 25

of 4 variables:



N3 data.frame B MmaTpulry

row.names (df)=df$name
## Warning: non-unique value when setting 'row.names': 'gene_1'

## Error in " .rowNamesDF<-"(x, value = value): duplicate 'row.names' are not allowed



CIINCKU

MoxHO XPAHUTDb JAHHBIC PA3HbIX TUIIOB

L <- list("A", c(1,2), 30)
1

## [[1]]
## [1] "A"
##

## [[2]]
# [1] 1 2
##

## [[3]]
## [1] 30



L1
B i

##
##
##
##
#i#
##
##

##
#i#
##
##
##

CImcKu

<- list (L, 40)

[[1]]

[[1]10[1]]
[1] "a"

[[1]1[[2]]
[1] 1 2

[[1110[3]]

[1] 3@

[[2]]
[1] 4@



CImcKu

L [[4]] = 'new_element'’

L

##
##
##
##

##
##
##
##
##
##
##

[[2]]
[1] A"

[[2]]
[1] 1 2

[[3]]
[1] 30

[[4]]

[1] "new_element"”



Cnnckm

a <- list()
b <- c(a, 5)
print(b)

##
##

[[11]
[] &

d <- list(4, 10)
print(e(b, d))

##
##
##
##
##
##
##
##

[[11]
[1] &

[[2]]
[1] 4

[[3]]
[ 1] 19



L [3]

## [[1]]
## [1] 30

L [[3]]

## [1] 30

CImcKu



i

##
##
##
##
##
##
##
##

e )

#+#

CImcKu
[[1]]

[[1]]
[1] “A"

[[2]]
i

[[3]]
[1] 3@

([11] [[2]]

[1] 1 2



CImcKu

L <- list (10,20)
L$abc <- 123
L

## [[1]]
## [1] 10
##

## [[2]]
## [1] 20
w3

## $abc

## [1] 123

names(L)

= [1] *" e "abc"



L[[3]]

## [1] 123

L$abc

## [1] 123

L[["abc"]]

## [1] 123

CImcKu



Nnames

lst <- list(a = 1:10,
print (names(1lst))

## [1] llall llbll

names(lst)[1l] <- "vec'

print (names(lst))

## [1] "vec" llbll

b

Il49", c

list(d=5, s=10),

"New York"

"New York"

"New York"=5)



List - He cnoBapb

library(rbenchmark)
size <- 100000
1lst <- as.list(runif(size, 0, 1))
names (lst) <- paste("n", l:size, sep = "")
names (lst)[1] <- "first"
names(lst)[length(lst)] <- "last"
benchmark (
"index first"={

a <- 1lst[[1]]

b
"name first" = {

a <- lst[["first"]]
b

"index_ last"={
a <- lst[length(lst)]

b
"name last" = {

a <- lst["last"]
b

replications = 1000,
columns = c("test", "replications",
"relative")

## test replications relative
## 1 index first 1000 il
## 3 1index last 1000 2
## 2 name first 1000 2

## 4 name_last 1000 1477



[ INKJIBI

[Iukapl B R MemieHuble!



for

for (year in c(2010,2011,2012,2013,2014,2015)){
print(paste("The year is", year))

}

[1] "The year is 201"
[1] "The year is 2011"
[1] "The year is 212"
[1] "The year is 2013"
[1] "The year is 2014"
[1] "The year is 215"

g i g i



mt <- mtcars

head(mt,2)
## mpg cyl disp hp drat
## Mazda RX4 21 6 160 110 3.9 2.620 16.46 © 1

## Mazda RX4 Wag 21

for (i in 1l:nrow(mt)){
mt$NEW[1i] <- 271
}

head(mt,4)

## mpg cyl
## Mazda RX4 21.0 6
## Mazda RX4 Wag 21.0 6
## Datsun 710 22.8 4
## Hornet 4 Drive 21.4 6

for

6 160 116 3.9 2.875 17.02 © 1

wt gsec vs am gear carb

disp hp drat wt qgsec vs am gear carb NEW

160 110 3.90 2.620 16.46 ©
160 110 3.90 2.875 17.02 ©
108 93 3.85 2.320 18.61 1
258 11© 3.08 3.215 19.44 1

1

1
1
0

4

4
4
3

4

4
1
:

2
4
8
16



Jle1eque

5/2
## [1] 2.5
5%%2

# [1] 1



mt <- mtcars
for (i in 1:nrow(mt)){

}
he

W
Wi
##
Wit
##
##

Wi

##
#

if ((1 %% 2) == 0){
MESNEW[i] = i*2

mt$type[i] = 'even’

}

else {
mt$NEW[i] = i3

mt$type[i] = 'odd’

}

ad(mt)

Mazda RX4

Mazda RX4 Wag
Datsun 710
Hornet 4 Drive
Hornet Sportabout
valiant

Mazda RX4

Mazda RX4 Wag
Datsun 710
Hornet 4 Drive
Hornet Sportabout
vValiant

for + if

mpg cyl disp

21.0
21.0
22.8
21.4
18.7
18.1
type

odd
even

odd
even

odd
even

6

[+ 0 I R S )

160
160
108
258
360
225

hp
110
110

93
110
175
105

drat wt
3.90 2.620
3.90 2.875
3.85 2.320
3.8 3.215
3.15 3.440
2.76 3.460

gsec vs am gear carb NEW

16.46
17.02
18.61
19.44
17.02
20.22

0

B O R B O

1

O 0O 0O =

4

w w w ks

4

L i S =

1

4
27
16
125
36



ifelse

ifelse returns a value with the same shape as test which is filled with elements
selected from either yes or no depending on whether the element of test is TRUE or
FALSE.

Usage
ifelse(test, yes, no)

Arguments

test an object which can be coerced to logical mode.
yes  return values for true elements of test.

no return values for false elements of test.



ifelse

X <- sample(1:1000, 1000, replace=T)
y <- ifelse(x %% 2 == 1, x ** 2, X ** 3)



ifelse

library(rbenchmark)

X <- rnorm(10000)

benchmark("ifbranch_gg"={y <- c()
for (i in x){

if (4> 0)i{
y <- c(y, i)
}else{

Yy <- c(y, 0)

}
}, "ifbranch"={

y <- double(length = length(x))
for (i in l:length(x)){
if (x[i] > 0){
V1] <= x[i]

}
}
}e
"ifelse" = {
y <- ifelse(x > 0, x, 0)
},
replications = 10,
columns = c("test", "replications",
"relative"))
## test replications relative
## 2 ifbranch 10 12333
## 1 ifbranch gg 10 689.667

## 3 ifelse 10 1.000



[Toyemy Takon MegneHHbIN NePBLIN BapuaHT?

X <- 1:10
y <- X
y[5] <- 10
print(x)

## [11] 1 2 3 4 5 6 7 8 9 10
print(y)

# [1] 1 2 3 410 6 7 8 9 10



Ba3oBble 00bekThl B R - HenameHsaemsl. Jlitoboe
N3MEHEeHMe co3aaeT Konuw obbekTa

a <- data.frame(a=1:5, b=1:5)

b <-

b$a[3] <- 20

a

print(a)

##
##
##
##
##
##

Ul b W N =

U b W N =D

Ul D W N RO

print(b)

##
##
##
##
##
##

Ul > W N =

o > W N D

HenameHaemMocTb OOBLEKTOB
OaeT psia NPeENMYLLIECTB U
TEOPETUYECKN MOXKET ObITb
oYyeHb 3P EeKTUBHO
peann3oBaHa.

OpgHako oHa co3faeTt U psa
npobnem, n3-3a KoTopbIx
aenartb NONMHOCTbIO
HEBO3MOXXHbIM U3MEHUTb
OObBbEKTbI - CNOPHOE
peLleHmne



A3blIkK

C paspabaTtbiBancsa aBymsi Tpe3BbIMU
BbICOKOKBaNM@uUUnUpoBaHHbIMWU nporpaMmmMmmcTamu, 4toobl
nourpaTb B Urpy Asteroids Ha HOBOM KOMMbOTEPE
KOMMaHun, rae oHn pabotanu

Python pa3pabaTtbiBancsa BbICOKOKBANMAOULMPOBAHHbLIM
nporpamMmmmcTom B POXXOeCcTBO B KOMMAHMKU C KPYXXKOWN
muTBenHa

C++, Rust n mHormne gpyrue aseikm (He JavaScript)
paspabartbiBannch OMnbITHLIMY MPOrpaMMmnCcTaMmm C MOLLIHOM
OMOpPOW Ha ONbIT A3bIKOB 40 3TOr0

R paspabatbiBancs matemaTukaMmu, KOTopble Npeanoynm
NMPOUrHOPUPOBAaTb BECb OMbIT MPOrPaMMUCTOB [0 HUX...




for + if + next

X <= 1:5

for (val in x) {
1f (val == 3){
next

}

print(val)

h

# [1] 1
## [1] 2
## [1] 4
## [1] 5



Kak 3amMeHnTb?



Kak 3amMeHnTb?

library(rbenchmark)

benchmark("ifnext"={
X <- sample(1:1000, 10000, rep=T)
for (v in x){

if (v == 5){
next
}
}
}e
"which" = {
X <- sample(1:1000, 10000, rep=T)
pos <- which(x != 5)
Yy <- X[pos]
}
14
replications = 100,
columns = c("test", "replications",
"relative"))
## test replications relative
## 1 ifnext 100 6.727

## 2 which 100 1.000



for + if + break

X &= 1:5

for (val in x) {
if (val == 3){
break

h
print(val)

}

# [1] 1
## [1] 2



Kak 3aMeHuThn?



Kak 3amMeHnTb?

library(rbenchmark)
X <- rnorm(10000)
benchmark("ifbreak"={
X <- sample(1:1000, 10000, rep=T)
for (i in l:length(x)){
if (x[i]1 == 5){
break

}
pos <- ifelse(x[i] == 5, i, -1)
}e
"which" = {
X <- sample(1:1000, 10000, rep=T)
pos <- which(x == 5)
pos <- ifelse(length(pos) > 0, pos[l], -1)
}e
"match" = {
X <- sample(1:1000, 10000, rep=T)
pos <- match(5, x, nomatch=-1)
}
replications = 100,
columns = c("test", "replications",
"relative"))

## test replications relative
## 1 ifbreak 100 8.067
## 3 match 100 1.000
## 2 which 100 1.033



Kak y3HaTb KpanHee npaBoe BXoXaeHue?



Kak y3HaTb KpanHee npaBoe BXoXaeHue?

library(rbenchmark)
X <- rnorm(10000)
benchmark("ifbreak"={
X <- sample(1:1000, 10000, rep=T)
for (i in length(x):1){
if (x[i]1 == 5){
break

}
pos <- ifelse(x[i] == 5, i, -1)
}I
"which" = {
X <- sample(1:1000, 10000, rep=T)
pos <- which(x == 5)
pos <- ifelse(length(pos) > 0, pos[length(pos)], -1)
}I
"match" = {
X <- sample(1:1000, 10000, rep=T)
pos <- match(5, rev(x), nomatch=-1)
pos <- ifelse(pos == -1, -1, length(x) - pos + 1)
}I
replications = 100,
columns = c("test", "replications",
"relative"))

skt test replications relative
## 1 ifbreak 100 7.900
## 3 match 100 1.133
## 2 which 100 1.000



1 %
while (1 < 6) {

print(1i)

1 = 1+1

##
##
##
##
##

[1]
[1]
[1]
[1]
[1]

Vi & W N =

while

NHoroa saMmeHunTb HU4YeM
Henb3s. Hago cMUpUTbLCS



X = 3
repeat {
print(x)
X = X+1
1f (X ==
break

## [1]
## [1]
## [1]
## [1]
## [1]

Vi B w N =

6)1{

repeat + il + break



X = 1
repeat {
print(x)
X = X+1
1f (X ==
break

## [1]
## [1]
## [1]
## [1]
## [1]

Vi B w N =

6)1{

repeat + il + break

He ncnonb3yure!



mt <- mtcars

head(mt,2)
## mpg cyl disp hp drat
## Mazda RX4 21 6 160 110 3.9 2.620 16.46 © 1

## Mazda RX4 Wag 21

for (i in 1l:nrow(mt)){
mt$NEW[1i] <- 271
}

head(mt,4)

## mpg cyl
## Mazda RX4 21.0 6
## Mazda RX4 Wag 21.0 6
## Datsun 710 22.8 4
## Hornet 4 Drive 21.4 6

for

6 160 116 3.9 2.875 17.02 © 1

wt gsec vs am gear carb

disp hp drat wt qgsec vs am gear carb NEW

160 110 3.90 2.620 16.46 ©
160 110 3.90 2.875 17.02 ©
108 93 3.85 2.320 18.61 1
258 11© 3.08 3.215 19.44 1

1

1
1
0

4

4
4
3

4

4
1
:

2
4
8
16



CJiydaniHas MaTpulla

set.seed(123)
mt <- matrix(sample(1:5,10000,replace = T),ncol=10)
dim(mt)

## [1] 1000 10
head(mt)

## [22] [42
# [1,] 2

## [2,]
## [3,]
## [4,]
## [5,]
## [6,]

[.°] [,1€]
3

]
5
3
1
5
1
5

i’ LB ¥ 2 R VS T =

= NN B A U N e
N L A S R V' e
vi AN B oW

Y LN ¥ I S R ¥, [ =



CJiydaniHas MaTpulla

mti1:5,1:5]

## [,1] [,2] [.,3] [,4] [,5]
# [1,] 2 2 E B
## [2,]
# [3,]
## [4,]
## [5,]

Vi i w b
Vi Ul =W
W W =
= B N,
N oUW N



CJiydaniHas MaTpulla

colnames(mt) <- paste("D",1l:ncol(mt),sep="_")
rownames(mt) <- paste("Stud"”,l:nrow(mt),sep="'.")
head(mt)

## D1D2D3D4D5D6D7D8D9D. 10
## Stud.1 2 2 1 2 2 2 3 5 3 4
## Stud.2 4 3 1 5 5 5 2 3 3 5
## Stud.3 3 1 1 2 3 4 2 1 4 2
## Stud.4 5 5 3 4 5 4 3 5 2 3
## Stud.5 5 5 3 1 2 2 1 1 4 5
## Stud.6 1 3 4 4 1 1 4 5 5 1



[Togcuurarsp cpeaHee 110 CTOJI0IAM

X <= rep(NA,ncol(mt))
length(x)

## [1] 10

## [1] NA NA NA NA NA NA NA NA NA NA



[Togcuurarsp cpeaHee 110 CTOJI0IAM

for (1 in 1l:ncol(mt)){
x[1i] <- mean(mt[,1])

}
X

## [1] 2.989 2.999 2.994 3.033 2.951 3.040 2.990 2.985 2.940 3.009



llogcuyuTaThb CYMMY 110 CTPOKaAM

y <- rep(NA,nrow(mt))
length(y)

## [1] 1000



llogcuyuTaThb CYMMY 110 CTPOKaAM

for (i in 1l:nrow(mt)){
y[i] <- sum(mt[i,])

}
y[1:30]

## [1] 26 36 23 39 29 29 27 25 31 29 38 37 34 33 28 33 30 29 33 28 40 39 33
## [24] 24 30 33 33 35 27 34



apply

X.2 <- apply(mt, 2, mean)
y.2 <- apply(mt, 1, sum)

## [1] 2.989 2.999 2.994 3.033 2.951 3.040 2.990 2.985 2.940 3.009

## D1 D2 D3 D4 D5 D6 D7 D8 D9 D10
## 2.989 2.999 2.994 3.033 2.951 3.040 2.990 2.985 2.940 3.009



apply

X.2 <- apply(mt, 2, mean)
y.2 <- apply(mt, 1, sum)

y[1:30]

## [1] 26 36 23 39 29 29 27 25 31 29 38 37 34 33 28 33 30 29 33 28 40 39 33
## [24] 24 30 33 33 35 27 34

y.2[1:30]

## Stud.l1 Stud.2 Stud.3 Stud.4 Stud.5 Stud.6 Stud.7 Stud.8 Stud.9
## 26 36 23 39 29 29 27 25 31
## Stud.10 Stud.11 Stud.12 Stud.13 Stud.14 Stud.15 Stud.16 Stud.17 Stud.18
## 29 38 37 34 33 28 33 30 29
## Stud.19 Stud.20 Stud.21 Stud.22 Stud.23 Stud.24 Stud.25 Stud.26 Stud.27
## 33 28 40 39 33 24 30 33 33
## Stud.28 Stud.29 Stud.30

## 35 27 34



apply

library(rbenchmark)
mt <- matrix(sample(l:5, 1000000, replace=T), ncol=1000)
df mt <- data.frame(mt)
benchmark (" for"={
y <- rep(NA, nrow(mt))
for (i in l:nrow(mt)){
y[1] <- mean(mt[i,])

}
}I
"applyl” = {
meanl <- apply(mt, 1, mean)
}l
"apply2" = {
mean2 <- apply(mt, 2, mean)
}I
"applyl df" = {
meanl <- apply(df mt, 1, mean)
}l

"apply2 df" = {
mean2 <- apply(df mt, 2, mean)
}I
replications = 10,
columns = c("test", "replications",
"relative")

## test replications relative
## 2 applyl 10 1.049
## 4 applyl df 10 2.260
## 3 apply?2 10 1.000
## 5 apply2 df 10 1.480

## 1 for 10 1.:252



x <- list(a

X

##
##
##
##
##
##
##
##
##
##
##
##
##

$a
o

$b
[1] 1

$c
[1]
[18]
[35]
[52]
[69]
[86]

2 3

10
27
44
61
78
95

1,h =03 e =

Rk
28
45
62
79
96

12
29
46
63
80
97

13
30
47
64
81
98

14 15
- o T 7
48 49
65 66
82 83
99 100

CIIICOK

10:100)

16
33
50
67
84

: ¥
34
51
68
85

18
35
52
69
86

19
36
53
70
87

20
37
54
71
88

21
38
3
72
89

22
39
56
73
90

23
40
57
74
91

24
41
58
75
92

25
42
59
76
93

26
43
60
77



lapply

Bo3BpaiaeT CIIMcoK

lapply(x, FUN = length)

## %a

# [1] 1
wH

## $b

## [1] 3
#it

## %$cC

## [1] 91



lapply

lapply(x, FUN = sum)

## %a

# [1] 1
##

## %$b

## [1] 6

EEd

## %c

## [1] 5005



sapply

lIbITaeTcsa BepHYTHh BEKTOP. ki He 11oay4daeTcs -
Bo3Bpalaet list

sapply(x, FUN = length) sapply(1:3, FUN=list)
## a b c ## [[11]
# 1 391 # [1] 1
##
## [[2]]
sapply(x, FUN = sum)
gy ## [1] 2
##
i a b - ## [[3]]

## 1 6 5005 ## [1] 3



vapply

Bo3BpaujaeTt Habop 13 3Ha4YEeHUIN, COOTBETCTBYIOLLIMX ONpeaeneHHoMy LabnoHy.
Ecnn He nony4yaeTcs - BbINETUT owmnbKa

vapply(1:10, FUN=sum, FUN.VALUE = double(l))
## [1] 1 2 3 4 5 6 7 8 9 10
vapply(1:10, FUN=list, FUN.VALUE = double(l))

## Error in vapply(1:10, FUN = list, FUN.VALUE = double(
## but FUN(X[[1l]]) result is type 'list'

vapply(1l:3, FUN=list, FUN.VALUE = list(1l))

## [[1]1]
## [1] 1
##

## [[2]]
## [1] 2
##

## [[3]1]

#* [1] 3



vapply

vapply(1:3, FUN=list, FUN.VALUE = list(1l, 2))

## Error in vapply(l:3, FUN = list, FUN.VALUE
## but FUN(X[[1]]) result is length 1

list(1l, 2)): values must be length 2,

vapply(1:10, FUN=function(x){1:10}, FUN.VALUE = double(10))

## (.11 ,21 [,31 [,4]1 [,5] [,6] [,7] [,8] [,9] [,10]
## [1,] 1 1 1 i | 1 1 1 1 1
## [2,] 2 2 2 2 2 2 2 2 2 2
##  [3,] 3 3 3 3 3 3 3 3 3 3
##  [4,] 4 4 4 4 4 4 4 4 4 4
## [5,] 5 5 5 5 5 5 5 5 5 5
## [6,] 6 6 6 6 6 6 6 6 6 6
## (7,1 7 7 7 7 . 7 7 7 7 7
## [8,] 8 8 8 8 8 8 8 8 8 8
# 19,1 9 9 9 9 9 9 9 9 9 9
## (10,1 10 10 10 10 10 10 10 10 10 10



mapply

x <- 1:100
v <= =13=100

100, replace

z <- sample(0:1,

z)

Xy Y

sum,

mapply (FUN

(] 1 01 109000010 ¢11011010110010dililloglI00
381 o I I 9 0 1@ 0@ 1041040008019 01L101T1T00801L1L.11LOIIH0

751 1.0 1 1911 @ L0 1T 1909000611013 10

##
##
##



Jonathan Boothe

on fire because YOL{
in hell."



