Bai 1: Lam quen R- Nhap/xuat — Xir Iy s6 liéu dau vao

I. Lam quen R:
- Cai dat chuong trinh R.
- Khéi dong, man hinh khoi dong:

CE)X]

R version 2.6.0 {2007-10-03]
Copyright (¢} 2007 The R Foundation for Statistical Computing
ISBN 3-900051-07-0

es with ABSOLUTELY NO WARRANTY.
te it under certain conditions.
) for distribution details.

R is fr
You
Type

Natural language support but running in an English locale

B is = collshorative project with meny contributors.
Type 'contributors(]' for wore inforwation 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 hrowser interface to help.
Type 'of}' to guit R.

>

74 start Ereo [V

- Thiét 1ap thu muc lam viéc, vi du & 6 D, thu muc Works
> setwd(‘D:/Works”)

hoac vao File -> Change dir

- Xem thu muc hién hanh

> getwd()

- Xem trg gitp, 1énh help() hoac ?

> help(setwd) hoac > ?getwd

- Liét ké tat ca file trong thu muc lam viéc

> list.files() hodc > dir()

- Luu Workspace dang lam viéc

> save.image(‘ten_file.rda’)

- Luu bién dang lam viéc, chfmg han bién x

> save(x, file="ten_file.rda’)

- Khéi phuc bién x

> load(‘ten_file.rda’), ten_file.rda la file chtra bién x vira luu & trén.
- X6a 1 bién ra khoi bd nho

> rm(x)

- X6a tat ca

> rm(list=Is())

- Liét ké tat ca nhimng bién hién hanh

> 1s()

- Xem thong tin cta 1 bién

> str(x)

- Xem thong tin cta tat ca bién dang lam viéc
> |s.str()



I1. Nhap dir liéu:

- Nhap mét vecto, vidu , x =(1,2,3,4,5) vay =(7,9,10)

>x <-¢(1,2,3,4,5)

>y <-¢(7,9,10)

- Nhap truc tiép tir R, dung 1énh edit(data.frame())

> frame <- edit(data.frame())

S& mo 1 cira s6 nhap truc tiép, ta nhap cac bién can thiét thuoc frame vao.
- Nhap tu file .txt, dung 1énh read.table

> data <- read.table(‘D:/Pudng dan/solieu.txt’, header=TRUE, sep=""")
Doc file solieu.txt rdi gan cho bién data. Néu file dé trong thu muc lam viéc thi khong
can chi ra duong dan.

- Nhap tur file excel (file excel phai save dudi dang .csv)

> data <- read.csv(‘solieu.csv’, header= FALSE)

S6 liéu mdng/vecto:
- Dunglénh ¢(): >x<-¢(1,2,3,4)
- Dung toan tir ““:” hodc lénh seq( )
>y<-1:10
>z <-seq(1:10)
seq(from =, to =) hodc seq(from =, to =, by =) hoac seq(from =, to =, length =) hoac
seq(length =)
>1<-seq(2,10,2)
> u <- seq(20)
> v <-5eq(0.25,0.5,length=100)
- Tao mang cac ky tu
> char <- ¢(‘a’,’b’,’¢’)
Mot sb 1énh lién quan:
> length(x) : chiéu dai cua x
>x[1] : phan tu thtr 1 cia mang x
> X[-i]: tat ca cac phan tir ctia x trir phan tir thir i ra.
> x[1:5]: trich x1 cho dén x5
> x[c(1,3,5)]: trich cac phan tir tha 1,3 va 5.
> x[x>3]: trich tit ca nhiing phan tir Ién hon 3.
> X[x<-2 | x>2]: trich nhiing phan tir [x[>2

ML Xir 1y dir liéu:

0/ Pua mot data frame vao workspace dé xir 1y: attach(dataframe)

1/ Tach dir liéu: Lénh subset( bien_goc, dieu_kien)

2/ Nhéap 2 dataframe thanh mot: dung 1énh merge(frame_1, frame_2, by=)

3/ Bién d6i s6 liu: tir bién dang numeric sang bién phan loai, sir dung cac phép toan
logic hodc dung I¢énh replace( ).

Dung 1énh factor( ): chuyén tir bién dang numeric sang nhan td.

4/ Phan nhom sb liéu, dung ham cut2 (trong thu vién Hmisc).

> library(Hmisc)

> cut2(bien_goc, g=so_nhom)




Mot s6 ham vé vec-to: cho vec-to x

max(x), min(x) : gi4 tri én nhat, bé nhit cua x.
sum(x): tong cac gid tri trong x

mean(x): trung binh cua x

median(x): trung vi cua x

range(x): bang max(x) — min(x)

var(x): phuong sai cua x

sort(x): sap xep x, mac dinh theo thir ty tang dan
order(x): tra vé cac vi tri cia x khi da sip theo th tu ting dan
quantile(x): tinh cac phan vi cua x

cumsum(x): tong tich liy

cumprod(x): tich tich Ity

Cac phép toan trong R: +, -, *, /
Cac pheép toan logic:

1:NOT

&: AND

|: OR

<, >, <=, >= ==, 1= (khé&c)

&&, ||

xor(x,y); ISTRUE(X)

Cdc ham toan hoc thuong dung trong R:

log(x) : logarti co sb e

log10(x), log(x,n): logarit co s6 n

exp(x): e"x

sqrt(x): can bac 2 cua x

factorial(x): x!

choose(n,k): to hop n chap k

floor(x): gia tri nguyén <x (san cua x)

ceiling(x): gia tri nguyén > x (trén cia x)

trunc(x): lam tron t&i gia tri nguyén gan nhat giira x va 0.
round(x, digits=n): 1am tron x dén n chir s6

signif(x, digits=n): hién thi x dué6i dan ddu chdm thap phan, n téng chit s6 hién thi
sin(x), cos(x), tan(x)

abs(x): |X|

X %/% y: 1dy phan nguyén ctia phép chia x/y

X %% y: 1ay phan du ctia phép chia x/y




Cdc ham théng ké thong dung:

Ham phan
phoi

Mit do

Tich liy

Mo phong
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F df (x, dfl, df?) of (g, dfl, df2) gf (p, dfl, df2) rf(n, dfl, df2)
T dtix, df) pt(g, df) gt(p, df) rt(n, df)
Chi-squﬂrcd dehisg(x, df) pchifg, df) gchisg(p, df) rchisg(n, df)

(Xem rd hon trong tai liéu tiéng Viét vé R)
Tinh toan céc xéc suat thong dung thong qua cac ham trong bang.

I11. V& do thi mét s6 phin phdi thong dung: (nhi thic, poisson, ddu, mi, chudn)

Dung ham plot( ); )
Vi du: vé @6 thi ham so
y=e" va y=In(x)
> x <-seq(0,10,0.1)

>y <-exp(x)

> plot(y~x, type="1")

>y <-log(x)

> plot(y~x, type="I")
Phan phoi nhi thuec:

> x <-0:50

>y <- dbinom(x,50,0.25)
> plot(x,y,’S”) hodc > plot(x,y,’h)




Phdn phéi chudn:

> sample <- rnorm(50)

> hist(sample, prob=T)

> mu <- mean(sample)

> sigma <- sd(sample)

> X <- seq(-4,4,length=500)
>y <- dnorm(x,mu,sigma)
> lines(x,y)

Bai tap:
1.1 Tao vec-to: x =[1,2,5,7,-3,0,5,1,5,6] va y=[2,2,0,-5,7,8,11,9,3,2]

@roooo

Tinh X+y, X*y,X-y.

Tao z =[Nhitng phan tir chin cua x], t =[Nhiing phan tir 1¢ cta y]
Trich nhitng phan ti 16n hon 0 cia x va y.

Tinh trung binh, d¢ 1éch tiéu chudn, sai sé chuén cta x va y.
Tim phﬁn ttr 16n nhét, bé nhit cua x, y.

Séap xép x tang dan, y giam déan.

Luuxvay.

1.2 Nhap s6 liéu tir file data01.xls bang 1énh read.csv( ) (chuyén file .xIs -> .csv) gan vao
frame datal. Thuc hién:

o0 o

Tinh trung binh, phuong sai, trung vi ciia céc bién FPSA va TPSA.

V& biéu do dang duong, boxplot cho FPSA va TPSA.

Tach nhing gia tri ciia bién FPSA ¢6 K=0 va K=1.

Doc s licu tir file data02.csv gan vao frame data2, merge 2 frame nay theo bién
K.

Tao bién méi tPSA theo yéu ciu sau: Néu tudi <= 30, tPSA=0; néu 30< tudi
<=50, tPSA=1; néu tudi>50, tPSA =1. Tao bang théng ké cho tPSA.

1.3 Bang sau 1a diém mot bai kiém tra gdm 3 cau héi cta 10 SV

o

Sinh vién  Cau hoi 1 Cau hoi 2 Cau hoi 3

1 3 5 1
2 3 3 3
3 3 5 1
4 4 5 1
5 3 2 1
6 4 2 3
7 3 5 1
8 4 5 1
9 3 4 1
10 4 2 1

Nhiap céc so liéu sau va gan vao bién twong tmg sir dung 3 cach: Dung 1énh ¢();
dung I¢nh scan( ); Iénh read.table( ) (Tao file .txt) , edit(data.frame() ).

Tao bang két qua riéng cho cau hoi 1 va cau hoi 2.

V& biéu dd bar cho 3 cau hoi.

V& biéu d0 bar dang stack cho cau hoi 2 va 3.
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1.5

a. Tao ngau nhién 100 gia tri co phan phdi nhi thic, v6i xac sut thanh cong mdi 1an
0.4. V& biéu dd to chirc tan sb.

b. Tao ngau nhién 100 gia tri c6 phan phdi Poisson, v& biéu db t6 chuc tan sd.

c. Tao ngiu nhién 100 gia tri c6 phan phdi chuan c6 trung binh 1a 50 va do léch tiéu
chuén 4. V& ham phan phdi, ham mat do.

d. Tao ngu nhién 100 gia tri c6 phan phdi mii voi lambda=1/2500. V& ham phan
phéi, ham mat do.

File diesel_engine.dat va diesel_time.xls chira s6 liéu vé hoat dong cua cac dong co

chay bang dau diesel. Thyc hién:

1.6

a. Poc sb liéu tir hai file nay, gan va hai dataframe, dat tén hai dataframe cung tén véi
file.

b. Liét ké tén cac bién co6 trong hai dataframe vira nhép.

¢. Xac dinh c6 bao nhiéu bién bi khl}yét (missing data) trong diesel_engine. Thay thé
cac gia tri khuyét trong bién speed bang 1500, bién load bang 20.

d. Tinh: trung binh, phuong sai, d6 1éch tiéu chuén, gia tri 16n nhat, nho nhat cia bién
alcohol trong dataframe diesel_engine.

e. Ghép hai dataframe diesel_engine va diesel _time lai thanh mét frame c6 tén la
diesel.

f. Trich gia tri cua bién run (sé tht tu cac dong co) ma co thoi gian tré (bién delay)
dudi 1.000.

g. Dém xem co bao nhiéu dong co cé timing bang 30.

h. V& biéu d6 boxplot cho cac bién speed, timing va delay.

i. V& biéu d6 phan tan cho cac cap bién (timing, speed), (temp, press).

j. Chuyén bién load sang bién nhan td.

k. Chia pham vi gia tri cua biép delay thanh 4 doan déu nhau va dém sd gia tri nam
trong cac doan do. Tao bang thong ké va ve bi€u do cot.

1. Chia pham vi gié trj cua bién delay thanh 4 doan nhu sau: (0.283, 0.7], (0.7, 0.95],
(0.95, 1.2], (1.2, 1.56]. Tao bang thong ké va v& bicéu do cat.

Cho sb liéu sau:
year  Snow.cover
1970 6.5
1971 12.0
1972 14.9
1973 10.0
1974 10.7
1975 7.9
1976 21.9
1977 125
1978 145

1979 9.2



Nhap s6 liéu trén vao R.

V& snow.cover theo year.

V& biéu db histogram cho snow.cover.

Lap lai cau b. va c. sau khi liy logarit cua bién snow.cover.

oo ow

1.7 Cho s6 liéu sau:
Temperature Erosion Blowby  Total
(F) incidents incidents incidents
53 3 2 5
57
63
70
70
75 0 2
Nhap sb liéu trén vao mot dataframe, v& d6 thi biéu dién téng sé incidents theo
temperature.

e

0
0
0
0

N el

1.8 Thong ké s0 liéu ti 1¢ lam phat tai 4 nudc trong giai doan 1960-1980 dugc thu thap
trong 2 bang s0 liéu sau (Dvt: %)

Nam usS Anh Nam Nhat Duc
1960 15 1 1960 3.6 1.5
1961 1.1 3.4 1961 5.4 2.3
1962 1.1 4.5 1962 6.7 4.5
1963 1.2 2.5 1963 7.7 3

1964 14 3.9 1964 3.9 2.3
1965 1.6 4.6 1965 6.5 3.4
1966 2.8 3.7 1966 6 3.5
1967 2.8 2.4 1967 4 1.5
1968 4.2 4.8 1968 5.5 18

1969 5 5.2 1969 5.1 2.6
1970 5.9 6.5 1970 7.6 3.7
1971 4.3 9.5 1971 6.3 5.3
1972 3.6 6.8 1972 4.9 5.4
1973 6.2 8.4 1973 12 7

1974 10.9 16 1974 24.6 7

1975 9.2 24.2 1975 11.7 5.9
1976 5.8 16.5 1976 9.3 4.5
1977 6.4 15.9 1977 8.1 3.7
1978 7.6 8.3 1978 3.8 2.7
1979 11.4 13.4 1979 3.6 4.1
1980 13.6 18 1980 8 5.5

a. Nhap dit liéu trén vao 2 data.frame lamphat1 va lamphat2 trong R bang 3 cach.
b. Tron 2 data.frame trén vao 1 data.frame duy nhat la lamphat theo Nam.
Cc. Pém s6 ndm céc nudc US, Anh, Nhat, Ptic c6 ti 1€ lam phat trén 5%.



V& d6 thi phan tan vé ti 18 lam phat cho mdi qudc gia theo thoi gian. Cho nhan xét
téng quat vé lam phat cta 4 nuéc? .
Tinh trung binh, trung vi, Max, Min, d¢ 1éch chuén, sai sb chun cua tung nudc?
Pé xac dinh lam phat nudc nao bién thién nhiéu hon, ta can dua vao tham s
thong ké nao? Két luan?
Tao mot data.frame mé&i lamphatl voi sé bién nhu trong data.frame lamphat
nhung khong chtra dit li¢u cua nam 1980.
Ta biét rang hé s6 ctia phuong trinh héi quy tuyén tinh ¥, = £, + £,%, dugc xac
dinh nhu sau:

; _ L XY, —nX¥

2T T X - n(R)
, =Y —f,X
Xac dinh céc hé so0 nay trong mo hinh héi quy: lam phat theo thoi gian cho US
bang cach sir dung data.frame lamphatl. V& d thi phuwong trinh hdi quy nay?
St dung phuong trinh hdi quy trong cau h) hiy xac dinh ti 1¢ lam phat trong nam
1980 cua US. So sanh véi s6 liéu thuc té?




