Chuong 1

Giéi thiéu vé ngén ngi R

R 1& mot ngon ngit lap trinh va 14 mot cong cu cho tinh toidn, may hoc, théng
ké va phan tich dit lieu. R ¢6 thé manh vé hién thi trong théng ke va duge
st dung rong rai trong tai chinh, y té, sinh hoc ciing nhu cong dong cac nha
khoa hoc, chuyén gia phan tich chinh sach. R stt dung cho bat ki he diéu

hanh nao va duge cai dat mién phi.

1.1 Cai dat va cac thao tac co ban

Cac thao tac cai diat tréen Windows. Truy cap vao website http://cran.

R-project.org:

Buéc 1: Chon Download R for Windows

R Hg e
The R Journal

Sofn
R

The Comprehensive R Archive Network

[pownload and Install R

IR is p:
link abov

Precompiled binary distributions of the base system and contributed packages, Windows and Mac users most likely
hvant one of these o R

any Linux distributions, you should check with your Linux package management system in addition to the

[source code for all Platforms

[Windo

2019-07-05, Action of the Toes) R=3.6.1.ta

s of R alpha and bet.

* Source code of older versions of R is available here.

+ Contributed extension packages

and Mac users most likely want to download the precompiled binaries listed in the upper box, not the source
s have to be compiled before you can use them. If you do not know what this means, you probably do

ere. Please read about new

ts. created only in time periods before a planned release)

features

lQuestions About R

« If you have

Hinh 1: Chon Download R for Windows

about R like how to download and install the software, or what the license terms are, please
conthes anlond ssantiann kafans siass sand ao aeeall



http://cran.R-project.org
http://cran.R-project.org
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Buéc 2: Tiép tuc chon base

Q@R The Comprehensive R Archive N % |5

<« C O @& cranr-projectorg
R for Windows

Subdirectories:

Binaries for base distribution. This is what you want 1o
: £ contributed CRAN packages (for R == 2.1

party software available for CRAN Windows s

stall R for the first time.
nanaged by Uy ges).
es and corresponding env

contrib

Binaries of contributed CRAN packages for outdated versions of R (for R <2.13.x: m
Riools Tools to build R and R packages. This is what you want to build your own packages o
E— itself.

old contrib

Please do not submit binaries to CRAN. Package developers might want to contact Uwe Ligges directly in case o
Windows binaries.

You may also want to read the R FAQ and R for Windows FAQ.

Software
S Ntar € AN dnsc cnma chacke an thass hinariss far vimess kot cannot sivs anarantsse 1Tes tha normal seacanti

Hinh 2: Tiép tuc chon base

Budc 3: Chon Download R 3.6.1 for Windows roi cai dat.

R-3.6.1 for Windows (32/64 bit)

megabytes, 32/64 bit)

CRAN
Mirror 3
Whate new? If you want to double-check that the package you have downloaded matches the package distributed by CRAN, you can compare the mdSsum of the .ex
Task Views the fingerprint on the master server. You will need a version of mdSsum for windows: both graphical and command line versions are available.

Search Frequently asked questions

dbou R + Does R run under my version of Windows?

Tho R Jmee « How do I update packages in my previous version of R?

—He R SoumE « Should I run 32-bit or 64-bit R?

Software ! he RFAQ & inf b d th dows FAQ for Window: fic infe

P Please see the R FAQ for general information about R and the R Windows FAQ for Windows-specific information.

Hinh 3: Chon Download R 3.6.1 for Windows 16i cai dat.

Buéc 4: Sau khi hoan tat viéc cai dat, mot icon R sé xuat hieén trén desktop
cua may tinh.

Hinh 4: Icon R xuét hién trén desktop ctia may tinh.
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1.2 Cac phép toan co ban trong R

Ta c6 theé sit dung R nhu mot méy tinh bé tii dya trén céc phép toan co ban
sau:

e Phép cong: +

e Phép tru: -

e Phép nhan: *

e Phép chia: \\

e Phép mu: ~

e Phép chia lay du: %%

Chéng han, ta c6 doan code sau:

> 273+372
[1] 17

> 17%%4
[1] 1

Dé gan mot gia tri vao bién, ta st dung lénh = hosic <-. Chéng han:

> a = "apple" #Gan gia tri "apple" vao bien a
> a
[1] napplell

> b <- 1 #gan gia tri 1 vao bien b
>Db
(11 1

Ngoai ra, ta c6 theé sit dung cac ham luong giac nhu sin, cos, tan,... hoic
ham lay can bac hai sqrt, ham tri tuyét déi abs,...
Vi du

> sin(pi/2)
(1] 1

> cos(pi)
(1] -1

> sqrt(25)
(1] 5

> abs(-5)
(1] 5
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1.3 Kiéu di liéu va dinh dang bién

1.3.1 Kiéu d liéu trong R

Kiéu ma tran

C phdp:

mymatrix <- matrix(vector, nrow=r, ncol=c, byrow=FALSE,
dimnames=1ist (char_vector_rownames, char_vector_colnames))

Trong d6, nrow = r la s6 dong, col = c la s6 cot. Cac tham s6 khac co thé
tham khao & day.

Vi du:

> A = matrix(
+ c(2,4,3,1,5,7), #Du lieu cac phan tu
+ nrow = 2, ncol = 3,
+ byrow = TRUE #Dien vao ma tran theo dong
+)
> print(4)
[,11 [,2] [,3]
[1,] 2 4 3
2,] 1 5 7

Dé truy cap dén cac phan ti trong ma tran ta sit dung dau :, cu thé nhu
sau:

> print(A)

[,11 [,2] [,3]
[1,] 2 4 3
[2,] 1 5 7

> A[,1] # trich xuat cot 1

[1] 2 1

> A[1,] # trich xuat dong 1

[1] 243

> A[2,2:3] # trich xuat phan tu thu 2 va 3 cua dong 2
[1] 57



http://www.r-tutor.com/r-introduction/matrix
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Kiéu mang (arrays)

Méang la cac déi tuong dit lieu R, c¢6 thé duge luu trit theo nhiéu chiéu. Vi
du: Néu chiing ta tao mot mang c¢6 kich thude (2, 3, 4) thi né tao ra 4 ma
tran, moi ma tran c6 kich thuée 2 x 3.

C phap:

array(vector,dim = c(nrow,ncolumn,nmatrix), dimnames = ...
list(char_vector_rownames, char_vector_colnames,
char_vector_matrixnames))

Chang han, vi du dusi day nhim tao ra 2 ma tran, méi ma tran cé kich
thude 3 x 3, duge tao tit 2 vector ¢6 kich ¢6 khac nhau:

Tao 2 vecotr voi do dai khac nhau.

vectorl <- c(5,9,3)

vector2 <- ¢(10,11,12,13,14,15)

Nhap 2 vector tren vao mang result

result <- array(c(vectorl,vector2),dim = c(3,3,2))

vV # V V #

Ta thu dugce hai ma tran dudi day:

> print(result)

[,11 [,21 [,3]
[1,] 5 10 13
[2,] 9 11 14
[3,] 3 12 15

[,11 [,2]1 [,3]
[1,] 5 10 13
[2,] 9 11 14
[3,1] 3 12 15

D@ trich xuat gia tri tit mang ta sit dung cac lenh sau:

> result[, , 1] # trich xuat ma tran 1
[,11 [,2]1 [,3]
(1, 5 10 13
[2,] 9 11 14
3, 3 12 15
> result[1, , 1] # trich xuat dong 1 ma tran 1
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[1] 5 10 13

> result[, 1, 1] # trich xuat cot 1 ma tran 1

[1] 5 9 3

> result[2:3, , 2] # trich xuat dong 2, 3 cua ma tran 2
[,11 [,2]1 [,3]

[1,] 9 11 14
[2,] 3 12 15

Data frame

Data frame la di ligu dang bang c6 méi lien he 2 chiéu (hang va cot). Méi
chiéu dai dien cho 1 trudng cé ciing kiéu dit lieu va mdi dong dai dién cho
mot ban ghi hay quan sat.

C phdp:

data.frame(..., row.names = NULL, check.rows = FALSE,
check.names = TRUE, fix.empty.names = TRUE,
stringsAsFactors = default.stringsAsFactors())

Dé hiéu thém vé data.frame ta c6 thé go léenh ?data.frame trong cita so
command ctia R. Chang han, dé tao mot data.frame quan 1y nhan vien ta
dung cac lénh duéi day:

> # Tao data frame.

> emp.data <- data.frame(

+ emp_id = ¢ (1:5), # chi so id nhan vien

+ emp_name = c("Rick","Dan","Michelle","Ryan","Gary"), # ...
ten nhan vien

+ salary = c(623.3,515.2,611.0,729.0,843.25), # muc luong

+ start_date = as.Date(c("2012-01-01", "2013-09-23",
"2014-11-15", "2014-05-11",

+ "20156-03-27")), # Ngay bat dau lam ...
viec

+ stringsAsFactors = FALSE)

> # Print the data frame.

\

print (emp.data)
emp_id emp_name salary start_date
1 Rick  623.30 2012-01-01
2 Dan 515.20 2013-09-23
3 Michelle 611.00 2014-11-15
4 Ryan  729.00 2014-05-11
5 Gary 843.25 2015-03-27

g W N
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Dé kiém tra dinh dang cac bién trong mot data.frame ta diing ham str (dataframe_name).
Chang han:

> str(emp.data)
'data.frame': 5 obs. of 4 variables:

$ emp_id : int 12345

$ emp_name : chr "Rick" "Dan" "Michelle" "Ryan"

$ salary : num 623 515 611 729 843

$ start_date: Date, format: "2012-01-01" "2013-09-23"

St dung ham summary dé c6 két qua vé gia tri trung binh, median, min, max,
bach phan vi thi 1 va 3. Chéng han:

> summary (emp.data)

emp_id emp_name salary start_date

Min. :1 Length:5 Min. :515.2 Min. :2012-01-01
1st Qu.:2 Class :character 1st Qu.:611.0 1st Qu.:2013-09-23
Median :3 Mode :character Median :623.3 Median :2014-05-11

Mean :3 Mean :664.4 Mean :2014-01-14

3rd Qu.:4 3rd Qu.:729.0 3rd Qu.:2014-11-15

Max. :5 Max. :843.2 Max. :2015-03-27
List

List 13 mot ddi tuong trong R chita nhiéu phan tit ¢6 dinh dang khac nhau
nhu numeric, string, vector, va tham chi 1a trong list c6 thé chita céc list
khéc. Mot list ¢6 thé chita ca ham, data frame, array va matrix nhu 1a nhing
phan t ciia né.

Dé hiéu them vé list ta c6 thé go lenh ?1ist trong ciia s6 command clia
R.

Vi du: Dé tao mot list gom chudi, s6, vector va ca gié tri logic ta lam nhu
sau:

> # Tao mot list chua kieu chuoi, so, vector, gia tri logic

> list_data <- list("Red", "Green", c(21,32,11), TRUE,
51.23, 119.1)

> print(list_data)

[[1]1]

[1] "Red"

[[2]1]
[1] "Green"
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[[3]]
[1] 21 32 11

[[41]
[1] TRUE

[s1]
[1] 51.23

[[6]]
[1] 119.1

1.3.2 Dinh dang bién trong R

Trong R ngudi ta thuong st dung cac bién c6 kiéu dit liéu (hay dinh dang)
sau:

e Kiéu s6 nguyén (integer): 2, . ..

e Kiéu s6 thic (numeric hoic double): 2.3; 4.678; 7,.... Luu y: mot
s6 nguyen ciing la kiéu s6 thuec.

e Kiéu logic: TRUE hodc FALSE.
e Kiéu chudi (character): Nam giita cip nhay don ' hoac "

Dé xem mot bién thuoc kiéu dit licu gi, ta ding léenh typesof () hoic class.
Chéang han:

> typeof (1.5)

[1] "double"

> class("Chuong trinh R")
[1] "character"

1.4 Doc va ghi du liéu

1.4.1 Nhap truc tiép
Nhap diwt liéu qua lénh c() va data.frame

Vi du: Nhap s6 lieu vé do tudi v can nang cia 10 ngusi thong qua cac bién
la age va weight dugc cho béi bang dudi day:
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Ta nhap nhu sau:

Age | Weight
10 24
20 39
35 46
67 60
54 45
80 50
15 30
47 52
66 55
29 67

13

> age <- c(10, 20, 35, 67, 54, 80, 15, 47, 66, 29)
> weight <- c(24, 39, 46, 60, 45, 50, 30, 52, 55, 67)

> x <- data.frame(age, weight)

> print(x)
age weight

1 10 24
2 20 39
3 35 46
4 67 60
5 54 45
6 80 50
7 15 30
8 47 52
9 66 55
10 29 67

Nhap di liéu truc tiép thong qua lénh edit(data.frame())

Nhap edit(data.frame()) vao ctta s6 Command trong R, ta thu dugc mot

bang dé nhap gia tri nhu sau:

1.4.2 Nhap tu file .txt

Dé nhap dit lieu vio R ching ta st dung lénh read.table nhu sau:

> setwd("Noi luu tru du lieu")

> datal <- read.table ("datal.txt", header=TRUE)
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Hinh 5: Bang nhap gia tri tric tiép
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Vi du: Chiing ta thu thap dit lieu vé do tudi va lugng dudng trong mau tit
nhitng bénh nhan méc bénh tiéu dusng va né duge luu trong file c6 ten 1a
data2.txt tai duong dan C:\user\sugar. Ta lam nhu sau:

> setwd("C:\users\sugar")
> data2 <- read.table ("data2.txt", header=TRUE)

Dé kiém tra lai, ta c6 thé si dung cac 1énh sau:

> data?2
> names(data2) # liet ke ten cac cot cua du lieu
> save (data2, file="data2.txt") # luu lai file

1.4.3 Nhap tu file Excel

Ta st dung lénh read. csv dé nhap dit licu vao R, tuong tu nhu lénh read. table
& trén. Cu thé:

> setwd("C:/users/sugar")
> x <- read.csv(excel.txt, header=TRUE)
> save (x, file= "x.rda")

Ngoai ra, dé nhap dit lieu tir file .x1s v& .xlsx ta st dung thu vién readxl
va lenh read_excel. Cu thé nhu sau:

library("readxl")

# xls files

myData <- read_excel("my_file.x1ls")
# xlsx files

myData <- read_excel("my_file.xlsx")

1.5 Cac cau truc dieu khién

1.5.1 Céu trac if - else

Cau tric if - else dudc mo ta nhu hinh 6, ci phap dude cho dudi day:

if (Dieu kien) {

# Cau lenh duoc thuc hien khi thoa dieu kien
} else {

# Cau lenh duoc thuc hien khi dieu kien sai.

}
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If condition
is true

If condition
is false

conditional Y
code

Hinh 6: Lugc do Cau tric if - else

Chiang han véi doan code sau:

x <- c("what","is","truth")
if ("Truth" %in% x) {

print ("Truth is found")

} else {

print("Truth is not found")
}

Ta thu duge két qua sau:

[1] "Truth is not found"

Ngoai ra, ta c6 thé sit dung cau tric if - else if - else nhu sau:

if (boolean_expression 1) {

// Executes when the boolean expression 1 is true.
} else if( boolean_expression 2) {

// Executes when the boolean expression 2 is true.
} else if( boolean_expression 3) {

// Executes when the boolean expression 3 is true.
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} else {
// executes when none of the above condition is true.

17

Chang han:

x <= c("what","is","truth")

if ("Truth" %in% x) {

print ("Truth is found the first time")
} else if ("truth" %in% x) {
print("truth is found the second time")
} else {

print("No truth found")

}

ta thu duge két qua sau:

[1] "truth is found the second time"

1.5.2 VE)ng lép for

Cau tric for duge mo ta nhu hinh 7, ct phap dude cho dudi day:

for (variable in wvector){
# cau lenh

¥

Chéang han v6i doan code sau:

v <- LETTERS[1:4]
for (i in v) {
print (i)

}

Ta thu dude két qua sau:

[1] AN
[1] nBu
[1] el

[1] nDu
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Geteach element
of the vector

Process the
statements

Last

element
reached?

Hinh 7: Lugc do Cau tric for

1.5.3 Vong lap wnile

Tuong tit nhut vong 1ap for, cau tric while dude mo ta nhu hinh 8, ci phap
duge cho dudi day:

while (Dieu kien) {
# Cau lenh
}

Chang han véi doan code sau:

v <= c("Hello","while loop")
cnt <- 2

while (cnt < 7) {

print(v)
cnt = cnt + 1
}

Ta thu duge két qua sau:

[1] "Hello" "while loop"
[1] "Hello" "while loop"
[1] "Hello" "while loop"
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[1] "Hello" "while loop"
[1] "Hello" "while loop"
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while' condition

{
}

conditional code

If condition
is true

code block If condition

is false

Hinh 8: Lugc do Cau tric while
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