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2k Akm g ol 8si A ARttt w8 ARIAR] ofvx P,

ohg ol 1A,

> matrix(1:6,ncol=3) # 2 by 3 ¥4
[,1] [,2] [,3]

[1,)] 1 3 5

2,] 2 4 6

> dim(matrix(1:6,ncol=3)) # Y2 2| 2}
(112 3

> matrix(1:6,ncol=1) # 6 by 1 &, A
[,1]

Oy Ut W DN

> dim(matrix(1:6,ncol=1)) # GHE 2] 2
(1] 6 1

> matrix(1:6,nrow=1) # 1 by 6 ¥, Y E
[,11[,2] [,3] [,4] [,5] [,6]
1] 1 2 3 4 5 6
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> dim(matrix(1:6, nrow=1)) # JHE] Q] 2}
(1116

o|Zlo] =5} A|Aof| A1) Y at WE o] HAY Zlofrt, TLefut RollAl= &5 ofof
717} vk=2o), WA 2okl AR AR S Adshs AR E Y] el A=
Za Aol7F ek, matrix@rE o884 The A= is.vector®] gFollA]
FALSE®S] Aut= Yepdtt, VectorZ}F o=t

> is.vector(matrix(1:6,nrow=1))
[1] FALSE

> is.vector(matrix(1:6,ncol=1))
[1] FALSE

> as.vector(matrix(1:6,nrow=1))
(11123456

> as.vector(matrix(1:6,ncol=1))
(11123456

T19a ARl Gy | WE 7| glar T1x wEolt) & A= 2] I o A]
HE] = sl o]4e] U3t HlofE RS 2= AAIE eJvlsitt

> is.vector(1)

[1] TRUE

> is.vector("a")
[1] TRUE

Che-2 A5 ARESHE W] o] 7kl Tisi At

> x=1:10
> X
1] 1 2345678 910

x HE o] AHA] YAio] Zre HLololz)?
> x[3]

[1] 3

x HEo] AARE A 7H2] Ao ghe FOIVE?
> x[1:10]

[11 1 2 3456 7 8 910
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x HE O] AR R U HA 71A] fAa0] 4R FS1Q17)?
> x[3:7]
(1134567

x HE of|A] THATHA] LS A AB|HAL,
> x[—5]
(11 1 2 346 7 8 910

x WEo A AR R Uiaf 7hA] s AlA AL
> x[=(3:7)]
[1] 1 2 8 910

x HE oA H49] Fho] 5 & AS et HA)
> x[x)5]
(11 6 7 8 910

x WE oA o] Glof| thefiA] "SHTE Art'eh=s 21 WSSh= A Sl EAL
> X5

[1] FALSE FALSE FALSE FALSE FALSE TRUE TRUE TRUE TRUE
TRURK

AL WESE A ASANE y
20 o},

x HE|ofA] 12=0] ghof] thaljA] "SEUTF At ek &
dh= o] 52 M E ThEo] HA) o] MlE = =uidl=
> y=x05

>y

[1] FALSE FALSE FALSE FALSE FALSE TRUE TRUE TRUE TRUE
TRUE

x e A A0 Zhofl thoflA] "SHET; Aol 2S WSt
AL,

> x[y]

(11 6 7 8 910

5 ek A

ulx
o

x HE|ofA] laof grof] wisiiA] ApriA) At ZephA),
> x[c(FALSE, TRUE)]
(11 2 4 6 810

AP [ AAERE Qtelliz W] xoF 2717 22 =g e ARgalof gitt
SRR AR AR WE S RS A 2 0] e S vHEA Hot
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2%57F 100]22 rep(c(FALSE, TRUE),5) H&== AZFsl 4= Q7. e 471
785 olE7?

4%2+27} 10098 FH HRESL oFo) A4S ALES)

f
e

ct.

ﬂil

c(rep(c(FALSE, TRUE, TRUE,FALSE), 2),c(FALSE, TRUE, TRUE ,FALSE)
[1:2D) A== A2tsAt,

> x[c(FALSE, TRUE, TRUE,FALSE)]

[11 2 3 6 710

HE o] 24 5 30® Uhe o] 291 YAES EhEAL
> subset(x, X%/ %3==2)
(11678

xHE| Q] Q4 F 307 e glo] 201 YAES e AL,
> subset(x, x/3==2)
[1] 6

AARS ALESIo] xHE|Q] YA & 308 L Ho] 90 YASS IefH A}
> x[x%/%3==2]
(11678

AuAE ARg5te] xME|Q] 14 3O.R Lpe glo] 2¢]
> x[x/3==2]
[1] 6

rﬁg
ﬂll‘l
llo
%E
H
by

Ir

A}

S5t

-

xelEfol] 245 F/liiA),
> —X
(1] -1 -2 -3 -4 -5 -6 -7 -8 -9 -10

xHEl S 28 UeEEAL

> x/2

[110.51.01.52.02.53.03.54.04.55.0# A3 9E
> X%/ %2

(110112233445 #3754 e

1 xHElo) logE FallHAL 17| A= transform@r5 ARGl AR
subset¥} transform®= o= 2 o]2vfA] it} 0}7\1‘3} kG SHHofA] o
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AJaf et
> transform(x,x=log(x))
X
1 0.0000000
2 0.6931472
3 1.0986123
4 1.3862944
5 1.6094379
6 1.7917595
7 1.9459101
8 2.0794415
9 2.1972246
10 2.3025851

Iy A4F Ay WE 7} oyt
» is.vector(transform(x,x=log(x)))
[1] FALSE

transform@<=7} dloJH Zg| ¢ 0.2 dlolE ElS HAAIFTE
> is.data.frame(transform(x,x=log(x)))
[1] TRUE

“1efH dlolE e ol W &2 HAA7] AL

> transform(x,x=log(x))[, 1]

[1] 0.0000000 0.6931472 1.0986123 1.3862944 1.6094379 1.7917595
1.9459101

[8] 2.0794415 2.1972246 2.3025851

A= WA= 4=
> is.vector(transform(x,x=log(x))[,1])
[1] TRUE

AN WEE o] HA}
> human=c("o]=A1", "ZHr
> human

[1] "ol=Al" "R " dE" "UAA" "o dA" " ekg

Rl

]_n "%7]%‘","017_14;81" "O]/\(’D]Z]]","%]Q_]}:%")



human HE 2| daFolA "H"olet= TAPE 50 U= ol Sk At,
> humanl[grep("4d", human)]
[1] "A7" "AoRg

human HE 9] YAFofx] o] "4l o5& &uhAf
> humanlgrep(" " human)]
[1] "gokg

human HE 2] YizFofA] o]Fo] "Hokg" "$d-5"< AS A|sl HAL,
> subset(human, 'human %in% c("goFg" "S4%")

[1] "O]—/—i——{\l" u7o]_7tl]_%_]:u "()E][_ﬁ_]lxé]" "O]/\éﬁ]"

> cx,y)
1] 1234567891001 01010101

el S o] Bt oolE] ehal e Ask st e o} vis
=

dloje] etglo] chch, ojui AgAo® 3 Hsto] WA
o] HEl= vl TRUE« 1= FALSE:= 02

AT 0] ZHS 1002 ulpRAL
> x[5]=10

) X

[11 1 2 3 410 6 7 8 9 10]

HpRjuho & chAulA o] ghe "a'R HlpEA

> x[5]="a"
> X
[1] "1” "2” "8” "4” "aU "6” ",7” "8” "9” "10”
Ay W Q) BAe WE 9] JAlof A= By WE 2 gHBto] o] o] A3 &
4 9let,

APsE Aol A B mE XA FAgt Alo] Ame] WEelth, Awg Yshst)
2 71 MBSk el ole] hA7k 9lom o714 el oAl 11 Ukel] XA
OF=tt, RolA e 7 4] 7]iolch e o] /g Makshs WS of5]u L]
A Apsale] b 9 gk 417 of3l 4= gle.
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1. SequencedAHA} (0)

Sequences= OlFAAALRE 2] WS YA (=, A4 EF
Of AP ofu| Ay AE5AQ WHGES AT 5
ok, AAR= fromito A ARESHH fromo] 7] Fholal, to7} 7] Frolth, &
A= 10]th, &, fromoll A AAF8IA] to7hx] 9] 14 S7Fek= 4k Addeitt,

1

'from, from+1, ..., to
fromo] A7} old 9ol from+n*1)0] toEtt 2y 2o gho] wlg| o] up

Ak gro] Eok, wkeF fromyto o Aol 32 — 12 g o] v E AT
of, o2 542 from@] gho| Ag=olH A= A=o|H A=) e S A/dett=

golt.

ot ollE WAL

15 49 ghe ZHe el S whso] WA},
> 1:4
(111234

pIHE] 671712] gES: 2K WELS: nHSo] WAy, Al wiElsl A4,
> pi6

[1] 3.141593 4.141593 5.141593

6E piZhA 9] Ghs 2h WS vhao] BAb A4 w7 /g ET)
) 6:pi

[116 54
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—55¥ 571X 9] 3 2= Ay WEE Yol KA
> —5:5
[11-5-4-3-2-1 012 345

Bgs 3151004 5+6I7H|2] By WEIS glEo] m],
) 3+51:5+61

[1] 3+6i 4461 5+61 6+61 7+61 8+6i

Warning messages:

1. imaginary parts discarded in coercion

2. out—of—range values treated as O in coercion to raw

oh1} 3451 4451 5+519] ZhS S #] wE2Z0tt T18]al Warning messages
T =g5ic), 19y Ayl= 3461 4+6i 5+61 6+61 7+61 8+6i= LERTH

o152 AvniA

Sl Ak A =9l= QIsiA] 51:57F WA AR QAT

> 5i:h

(11012345

Warning messages:

1. imaginary parts discarded in coercion

2. out—of—range values treated as O in coercion to raw
o]7|A Hit= 002 vpof Asfo] E|Qit), T2 g 0:57FEA 01234524
AFE AT, i A== 5158 AlLbE Rl 3o] Hel Rl

> 3+5i:5

(11345678

Warning messages:

1. imaginary parts discarded in coercion

2. out—of—range values treated as O in coercion to raw
A e 2 F O 6i7F Hall A 2F dAAike] Avprt &2 H Aol
QAALe] A S AHelshel cheat gt

3+ 5i:5+61



'S 7 7IA0) B4 el WhEel WAk oA oRuh ublslelch Telrt 4
A gut A5t o},
> "a""z"
Error: unimplemented type 'character’' in 'asReal’

e 0" R "9 e] Bk ulElS viSo] uah B} guiglo] Ao A w
27| wZoltf,
> "0""9"

Error: unimplemented type 'character' in 'asReal’

4] Q.57 ATk SIQIARE SR AUek] el FWEke A%
A

7 23) QAR ol i, Ak 5 Aol whS S w st of

oA WA FNE A4S she AL aehA) ok

ol

> as.integer("0"):as.integer("'9")
(110123456789

9

3}
i=4

ol-§3h=

ﬂ"

la

aﬂ

1. Combine$<= (c)
c e WS wol WHE WEes R O 93 o A
c(..., recursive=FALSE)
Lo ol ol AME 2= Qe oufeitt, ol slEtsk: j9le) ofd 4k

ol £ 4 gt

> c(1,7:9)

(111789

> c(1:5, 10.5, "next")

[11"1" "2" "3" "4" "5" "10.5" "next'
> ¢(TRUE, FALSE)

[1] TRUE FALSE

> ¢(TRUE, FALSE, 4)

(11104

> e(1,1:-2,¢(pi,5)

[1] 1.000000 1.000000 0.000000 —1.000000 —2.000000 3.141593
5.000000
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HE] o] Yo o] 52 Fofglh e Qi
>x=cla=1,b=2)

> X

ab

12

> is.vector(x) # £ x+= #E]o|r},

[1] TRUE

> names(x) # x¥E 2] o]Fo] a®} boltt,
[1] "a" "b"

2. Sequence$r (seq)

Sequence?tT seqie AEAQ1 4=2] WE]S A/d6kH Sequence QAL "9} A

3l
shot, " Vs 2R S AR olsfishd E
o] ?:L/F—E Rtk -2 oAl 74A) 9] AR’ o] Sl

seq(from, to) ——) type 1
seq(from, to, by=) ——) type 2
seq(from, to, length.out=) ——) type 3
seq(along. with=) ——> type 4
seq(from) ——> type 5

a. type 1

seq(from, to) : from:to%} Tt

> seq(pi,6)

[1] 3.141593 4.141593 5.141593
> seq(6,pi)

(116 5 4

b. type 2
seq(from, to, by) : from:toollAl FAHZZ] T2 7F by<l WES YA,
by7tF 10]AY =109 from:to®} s},

> seq(pi, 6, by=1)
[1] 3.141593 4.141593 5.141593
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> seq(0,9, by=1.5)
[110.01.53.04.56.07.59.0
> seq(6, pi, by=—0.5)

[11 6.0 5.5 5.04.54.0 3.5

c. type 3
seq(from, to, length) : from¥} toE length7}e] S{FHAC 2 1
Jetet,

Mr
1=
i)
|
o=

> seq(0,1, length=11)
[110.00.10.20.30.40.50.60.70.80.91.0

> seq(6,pi, length=5)

[1] 6.000000 5.285398 4.570796 3.856194 3.141593

d. type 4
seqlalong.with) : along. with®] Zo] wkEo] WEl= AJAJsic} 1:length
(along.with) A= AJzlsld Ho,

> seq(5:10)

(11123456

> x=rnorm(10)

> seq(x)

(11 1 2 3456 78 910

e. type &
seq(from) © 1:from¥} 2}, “1H= §4=0] AFL2 seq(from)E Tt seq(to)
o| tf ejgdstzlet.

= from©] 12l from:toz} & 4= Qi

> seq(b)
(1112345

> seq(=5)
(1] 1 0-1-2-3 -4 -5

3. Sequenced* (sequence)

Sequence®* sequence’= ALAQl 2] W& st ok 22 vkt
2t
sequence(nvec)
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Q1% nvecks HE Y| GHOR o] U] Flo] seq(from)d] QIR AMEE L Y

o [ES AT oIS W, nvecets W7} 37)9] 1z o|Fojzrk 7}

sequence(nvec)= c(seq(nvecl1]),seq(nvecl2]),seq(nvecl3]))o] Fct,

> sequence(c(3,2))

(1112312

> sequence(c(3,2,4))
(11123121234

> sequence(c(3,2,-4))

1M1 1231210-1-2-3-4

4. Replicate®= (rep)

repd= W O] YAsS WHssko] WE & Shdel= ot o] 9% vk
A

rep(x, times, ...)

rep(x, times, length.out, each, ...) # S HA 3042 3= ¢

7|4 xi= WHESAIA}L Sk WIHE UL timest WHES] Sl=& #E| oLt
2zbe} gro] 2t} length.outs= HIgksl= WE| o] Hol& A4 k= Q14=0]|il, each
oy

= x0] 77} uhEE Uhebc,

15 49 WEE 75 HhEsf HA}
> rep(1:4, 2)
(1112341234

> rep(1:4, each = 2)
(1111223344

15 49 WEE Aol tislf 217f =114 whss) WA}
> rep(1:4, c(2,2,2,2)

’ ’ ’

(1111223344

15 49] ¥ & Ao ofsf 217) /b 711/ A Higs) WA
> rep(1:4, ¢(2,1,2,1))

’ ’ ’

(11112334
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e 4] WElS Zh2} 1:43] HhEa) wat,
> rep(1:4, 1:4)
(111223334444

15E 490] HEE o] tijsf 217 FHA BiEsto] 4700 SEs) HAL
> rep(1:4, each = 2, len = 4)
(1] 1122

15E] 48] MEE o] tfsf] 212f 74 Hhgsto] 1071E =93l KAt
4#2-80| 1 T Ak ) o] A9 ok] 19] Tyl ukE 2 Cla|A] E2 o
=

> rep(1:4, each = 2, len = 10)

(111122334411

o

15 49 WEE 4ol tislf 217 =114 Wheske A Allwl egeitt,
> rep(1:4, each = 2, times = 3)

(11112233441122334411223344

rr

18 8W HHESkcE 191y 7 o] ko] ot round off error® <IgF A}
o},

> rep(1, 40%(1-.8))

[(1J1111111

18 8W WHA3IC}h round off error= HFA|GITH
> rep(l, 40*%(1-.8)+1e—17)
1J11111111

5. vector o
vector $Hr WE]E tlE ko)
vector(mode = "logical’, length = 0)2] g+ ¥&2 2=}, length7l|¢] mode

= Z= g S s
vector 0] 7|EE 07 ey oz Av) 0] HIEE AJASH

> vector()

logical(0)
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mode®| $FO2 integerE A0l 5712) AT 2= 4] MBS AR,

> vector(mode="integer", 5)

[1]00000

mode®| #FS.& duoules ARG 5709] HAE 2 x| HEE A/
> vector(mode="double", 5)

[1]00000

5710l HaE Zh= 2] MEE ARttt mode?] $Ee2 floati= 275 WA

> vector(mode="float", 5)
Error in vector(mode = "float", 5) : vector: cannot make a vector of

mode "float".

mode®| #tOE numerice AMESIO] 5712 YA A= A] HEE AR
> vector(mode="numeric", 5)
(1100000

integer, double % numeric@E o2 HEECE = 7= U] gHeie
numerice ARg-sjof St
> vector(mode="integer")

numeric(0)

5740) 142 ZH dme] WS YAl

> vector(mode="logical", 5)
[1] FALSE FALSE FALSE FALSE FALSE

5708] YAE 2= A WEE At
> vector(mode="character", 5)
[1] nmmomwownonwnonn

SNe] HaE 2= B4 WEE AR

> vector(mode="complex", 5)
[1] O+0i O+01i 0+01 0+01i 0+01

vectordl= HEl S AoJdl= ZlH = A9 2l o & wo| ARgsit) =5 H)
z7|8fsk= obetar ek 4= Qo

6. 71kl
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HE 9] Y14 logical, numeric, complex, character®] H|7}A]

. 22]al of5dol| tisl HEE s o VAL 3

A,

logical(length = 0)
numeric(length = 0)
complex(length = 0)
character(length = 0)

A} 59l e e AgAe,
> logical(b)
[1] FALSE FALSE FALSE FALSE FALSE

a7 521 =2y W& Al
> numeric(10)
[1]OOOO0O0O0O0O0O0

227} 59) B wE S AT

> complex(5)
[1] 0+0i 0+0i 0+0i 0+0i 0+01

227} 591 BAE WS QI

> character(5)
(1] """
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