o5 2 o] BAE 7— KB, X7 MLOBMESE
(fREN &)

20232 H 27 H

B >
1 CZTERERZFE 1
2 OXYbk GER) 0EFH 1
3 EXER 2
31 FvZ UM 3
4 T—RBEOER 3
A1 FT=RBILNX? 3
42 HATBIRERDT—ZA! (mode) . ... ... ... ... . ... ... 3
4.3 EEICT—ZEBRALTAID . o 4
44 NULL . . o oo 5
4.5 FzoZ UL L 5
5 F—RBECIL? 6
5.1 F o ZURN 6
6 NI KMILOBIEAE 6
6.1 NRZ VDR . . . 6
6.2 (ERIZZRZ FOVAERBEE . . 7
6.3 FTEEDA VT UT R 7
6.4 PURITEE =708 . 9
6.5 F v ZURDL 10
7 ANILTOEWE 10
Tl FxzvZURL 10
8 =X 11



o2 o AR, 7 — XBDERE, N7 N OEET%

1 CCTERERE
o aXY L (FR) OFEXFH
o FIARUHE (PUHIEE, NE3;, OHEGHE, o)
o F—ZBIDHRE (logical, numeric, complex, character)
o TG IX
o N7 MLVOERENIE

o NILT DV

2 OXYb GER) OFEH

TS LDV —RA2— FIZFETREZLZEIZPD BnEdicaXyr (FER) 213 THEL
YRV, REYy—7iB4dHN2 Yy, v — TS bTRETEEHRT S, LT, 7
OrS AL aXy Mi#DEBAITEL.

> HHHHHAH SRS RS

> ## 2 X2 Ol

> R

> cat("ABC") # ZHUFaXy +TY
ABC

3 EBEXER

VYRS & GHR o B SENAN 3/ @ D

>3 % 4

[1] 12

>3 %4+ 2
[1] 14

>3 x (4 +2)
[1] 18

> 3/4

[1] 0.75
>-5/ -6
[1] 0.8333333
> (-5)/(-6)
[1] 0.8333333

NERIT 2D ORLSTEND 5. NEFOBIIACIIMOPUATER X D &
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> 2°3 # “IthoTa S I v FETH Kb sk
[1] 8

> 2%%x3 # xB 2 0BT TCHREFRE

[1] 8

> 2°3%4 # NEFOBIIEMDE N

[1] 32

> 27(3%4)

[1] 4096

> 2%*3%4 # NEFOELIEMDBE . *x xR L o IR H W
[1] 32

> 2kx (3%4)

[1] 4096

FIR.

> sqrt(2)
[1] 1.414214
> 27(1/2)
[1] 1.414214

MEGEHE. BUZ log(2) ZEITT 2 L HAMBUCR . T72bbH, log(2)=1log, 2 =1n2. X%
DIEDFEEILE 2 58 TITS. 1og(100,10) = log;, 100.

> log(2)

[1] 0.6931472

> 1og(100, 10)
[11 2

> exp(1)

[1] 2.718282

> exp(0.6931472)
[1] 2

HEnHE (absolute values) .

> abs(-0.2)
[1] 0.2

> abs(0.2)
[1] 0.2

3.1 FxyIUXFb
o MRITEE DL
o NER L MBILIALL
o XHEGHE.
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o2 o AR, 7 — XBDERE, N7 N OEET%

AR

T—RBEDERE
T—HBEE?

AV 2—ZNT—REWS & E, TRXPBIERDD), XFHNGEONEL, T— X O
ROV E SR o TUH L TRWADR SR,

T—REaAV 2 —X LTI 1D LTXEV I NEDT, 02 1 DHNY
DR T —RERLTWVWBEDPHANTE 2RI L TE2RIFAUIRZ S0,

—ficTa s I v iR T -2 TR BN TXAT 5.

— 55

Al

=

R Tl F— &M% E—F (mode) LIS,

BZTELARZTRDOT—A2E (mode)

FHME (logical) : B, A% 35— XBIT, TRUE 7> FALSE DWTNhDEE & 5. BiGE
LTTEF bHHREE.

o ZE (numeric) : R THEFEHLIA OEUE numeric By LTHKbh 5.
o BHEL (complex) : EH i ZETEL

o LFH| (character) : &7 N7 +—F—3 a VTHENZXFF.

mode () BAEUIE IR DT — & A (mode) #IRT. IR, WAWARTFT—RANIH T2 mode () D
BOMETHZ. DEDME) CIZEBPERTHEOZ T, EbE 3dES.

> mode (TRUE)
[1] "logical"
> mode (FALSE)
[1] "logical"
> mode (pi)
[1] "numeric"
> mode (2.0)
[1] "numeric"
> mode (2)

[1] "numeric"
> mode (2+21i)
[1] "complex"

# pi FFEARZELTEH

> mode ("BEIIHTHB")

[1] "character"

PR FBERE: 3 T
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4.3 ZRCT-22RALTAHLD o5 2 o AR, 7— XBOERE, X7 A OEET%

is. E—F% O THRoOME|lZ7 A P TE 5.

> is.character ("X F4")
[1] TRUE

> is.numeric ("SCFHI")
[1] FALSE

> is.numeric(3.14)

[1] TRUE

> is.numeric(pi)

[1] TRUE

> is.logical(FALSE)
[1] TRUE

> is.logical(1)

[1] FALSE

4.3 BHICT—22KALTHES
TR T — R BRAT BI13<- 2fH5.

>x <3 # x CVIEBEERL 3 2RA
> x # EROH G 2R

[1] 3

> is.numeric(x) # x 3FEBDL ST R b

[1] TRUE

>y < "REIHTHB"

>y

[1] "HEIMTH 5"
> is.character(y)
[1] TRUE

> is.numeric(x)

[1] TRUE

> mode (y)

[1] "character"

4.4 NULL
o F—RFarVa—&X ETIX0 L 1 DEFTREXINZD, KMEHADF—XEEELTOT

Vb L7=858, 20REETnr 7 2 Y JHEET NULL Y IER.

e RTHF—xuEBE#At T % EFIC NULL 23 5.

> x <- NULL # NULL CTHIHAk
> x # x O EII NULL
NULL
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> is.numeric(x)

[1] FALSE

> is.null(x) # fHDS NULL 22 ¥ 5 227 A b
[1] TRUE

> mode (x) # NULL @ mode {X"NULL"
[1] "NULL"

> x <- FALSE # x ICEMBEEZRA

> is.null(x) # NULL TlIZzw

[1] FALSE

> is.logical(x)

[1] TRUE

> mode (x)

[1] "logical"

4.5 FIvIURb
o T—XHY
e mode
o K DfH, FDbIH
o logical %, numeric %, complex %!, character %!
e mode () BA%K
o is. E—FH O BK
o ZHDIER - IRAT

e NULL

5 TAEELIF?

AV — XN EXEZ5E, 1 OOF—XEZBEMTHS 2 i3bF v, #@E, %53
DF—REZFLDTHRS. PIZRBRFAEY 7 b TRT—%%2 -7 LWHSHEETERT 3.

DL, HEIWMEEFIoTT —XDOELGKE T—21EE YR,
HO TR 0B NTAHIOFNLOT—XEEEERT 522 b RSP, RICIETHHEF]
T — ZEEPHEIN TV 3.

o X7 ML (vector) : MU (mode) DF—XEREET 2 1 Xychid. B & I3EHD T —
RERENT 27-DDHERE LIz T — XET, T—XEANZFHER 1LINCHATNWE A X =
PRGBS S L Xw.

o 175 (matrix) : M CE (mode) D7 —X2{RK3 % 2 KIThLAl.
o B4 (array) : R UHY (mode) D7 — X ERFFT % n XIcEA.
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e VA (list) : (FEOHMDT -2 BLUIT —XEELEHRICFFO Y X MEE. VX MidEe
X, 7= XROWMDPEHDO L SICHEELTESL T, &7 —XPRDT—RIZOBRB->TW5S (G
BHLTW2) 7—&hhdE, fIZBHREZE T —XERICILL A5, HERH Y R MEED
ARXR=INWZR5.

o 7—X 7L —A (dataframe) : RFEY 7 DT —T1D X 5% 2 K0tD T —XHEET, 5l
WIEFATE (mode) DT —Z DA%, FINDT—2ZNE CETHIUL, ESFOTIIEK -
TWT LW, (EHCE TRIDPFATECARZ ML) QYA MET—XT7L—A4.)

RO ELFEIDORRZ ML ETFT—ZTIL—A, T—R T L —ALIZDOWTIEE 3 BFILETEEL <
ER,

51 FIvyIUXFbk
o T —XIiH
o ALl

e vector, matrix, array, list DEW,

e T—XTIL—A

6 N7 NILDOBIERAE
6.1 NI FMILDOER

cO) BEDOFIEICT—REFNETZ LT FLERT. ¢ 1E combine DIET, FlEEZEIFTC1
DDONRY PVEAEKRLTGRY.

>c(l, 2, 3, 4) # BUESRL DX Z VR

[1]1 1234

> c(1, 2, c(3, 4) # ANFIILERZ MUET Ty MR MUK S
[1]1 1234

> v <= c("a", "b", "c") # XFHDORT FILEARK

> v # v OB Z R

[1] gt npn nen
>c(v, v, c(1, 2, 3)) # B 2MEE T RACRIIZRINS.
[1] gt Npn men g o wpn o wen wqn won u3n

LoFREBOFHITIE, BEDS LD R SCTFHRNCERIN S, X7 FLOBERIILSTH UM TR
TR SWDT, BRABINEZ 558, RIUAICERINS HICHER.

6.2 BERGANT FILERREK

replicate B rep(x, times) ¥ x % times MIEB L 7=RT MLEIRT.
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> rep(1, 5)

11 11111

> rep("SZFFHI", 3)

[1] "3CFFIn A S

> rep(TRUE, 3)

[1] TRUE TRUE TRUE

> rep(c(1, 2), 3) # ERIZT7 T v MR MLITKS
[1] 121212

rep() BIRIINRY P L ZIRFT DT, LORED LS ITHRIET 7 v FRRT PIULITKS.

sequence PI¥L seq(from, to, by) I, fromH 5 to FTEILED by & REZBERHDRT F L
ZiIRT. by ZEMRT 2 L Z(LEDHMMEIR 11272 5.

> seq(1, 10)
[11 1+ 2 3 4 5 6 7 8 910
> seq(l, 10, 2) # 23 DAY FZ VXU b
[11 13579
> seq(10, 1)
[1] 10 9 8 7 6 5 4 3 2 1
> seq(10, 1, -2)
[11 10 8 6 4 2

6.3 BEDAVTYIR

FATREROITHICEHI T SN2 [11 &, [THICHL2EHRDA VT v 7 AHSERT.

> seq(1, 50)

[11] 1+ 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
[28] 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

> 1
[1] 1

RN PAVEER LR T, 1 D07 —XBERN1DOXRT ML 5 |
RZ FPNVOBEZRIZ [1FEMNICA Ty 2 ABERIEETIILTT 7 ATE 3.

>x <-1:10

> X

[11 1 2 3 4 5 6 7 8 9 10
> x[1]

[11 1

> x[2]

[1] 2
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> x[10]
[1] 10

BEDA > Ty 7 2% P LT O BMARIEET % &, BBOERZMETE 2.

> days <— c("H", "H", mkv, wke, wRe, v, et
> days

[1] WEw wH ke ke ke g g

> days[3]

[11 "k

> days[c(1, 2, 3)]

[1] "HY v ke

> days[1:3]

[1] "HY v ke

> days[seq(2, 7, 2)1 # 2HE»S 15, 1 HEZ2HH
[1] "H " ke e

AYFy IR TRAF R BHT B, 204 Ty 7 ABESOBEEETID By b
LEIRT.

> days[-3] # 3 OHDEBLITEDRWRT FLZIRT.
[1] nEln uﬁu ||7J\(n l|7k|| n@u nj:u
> days[-1:-3] # 155 3 DOHDEREZMDRNARS P L2IET.

[1] ||7J<n |l7ku n(j—:,\n uin
> days[-seq(2, 7, 2)] # seq(2,7,2) 1X c(2,4,6) LEL. 2T~ A FRZM
[1] [ EI " uku ||7kn uj:n

length() BAEIINRZ PNV OEZERZIRT.

> length(days)
(117

> length(x)
[1] 10

6.4 MAERY

ANCBUEIC L CPUANEE 21T 5 7225, 1 DOFMED 1 DOERP LKA ML THS. RT
DOVHHEHBEIIEREORZDONRY ML LTHITI 2B TE S, N7 MU 2 RIFSE
RZrwdrbhd., UFTE 12550 ETOEFB AT bLRERT 2012, amy [
ZffioTWa. 1:5013F, seq(1,50) DEMERILT, ZED1 DRI PAZIEKT 5 & 2Tk ffib
n3.

> x <- 1:50 # seq(l, 50) LFL
> x
[1] 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
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[28] 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
>y <- 50:1 # seq(50, 1) XL
>y

[1] 50 49 48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24
[28] 23 22 21 20 19 18 17 16 156 14 13 121110 9 8 7 6 5 4 3 2 1
>x %2 # RERE 2

[11 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
[21] 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80
[41] 82 84 86 88 90 92 94 96 98 100
>x /2 # RERE 2 THRY

[1] 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0
[17] 8.5 9.0 9.5 10.0 10.5 11.0 11.5 12.0 12.5 13.0 13.5 14.0 14.5 15.0 15.5 16.0
[33] 16.5 17.0 17.5 18.0 18.5 19.0 19.5 20.0 20.5 21.0 21.5 22.0 22.5 23.0 23.5 24.0
[49] 24.5 25.0
> x + 100 # FHERIT 100 ZIMZ 3

[1] 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120
[21] 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140
[41] 141 142 143 144 145 146 147 148 149 150
>x +y #x 2y 3FAUCERBROTKREZFALEZMZ 3.

[1] 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51
[28] 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51 51
> log(1:5) # log(c(l, 2, 3, 4, 5)) RILTHERIC log HBEHEINS

[1] 0.0000000 0.6931472 1.0986123 1.3862944 1.6094379
> (1:5)72 #c(1, 2, 3, 4, 5)°2 2[HL

[11 1 4 916 25

BED (1:5)72 T 1:5 IHEMIAT VTV B RICHERL & 5. fENIGTEOBEIEN 2 E X 5. %
FTHIMA» STy Ea -2 (Fuero Iy JHETIRERE TFHiiT 2 twS), 2
DHr 2F/IND. FHEREMITIRLNT1:5722FNTLEI &, 120552 =25 FTORY hLH
EREN2DTHER.

> 1:572 # 1:25 AL
[1] 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

6.5 FrvIUIhk
M offivy

cO), rep(), seq() DfEWVT.
N7 MVBEEDT 7€ X - BRI

length() BA%L
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7T ANILTDEVA

S, HLVEKERODPFEAR. 25 LEBEBOHEWLZHFHANRNSIZE~Y=a 7V (~NLVT) %
#5. H21E, repO BHOAN TR FHLIIU T2 FITT 5.

> help(rep)

BEBOAUFINIEHIC PO RWES, F—U—FTHRET L2 dTES. Fl 2 IXEHERFE
(standard deviation) %Z3R®D72\0AHS, TEYIR DO SR WKRHE, IFD X 512 help.search()
WWxF—7— R XXFHTHE L CHEFHEZMRT LN TE .

> help.serach("standard deviation")

EEEITT 28O ERREEEZRDZEBBV ATy TENS. ZOHD stats: :sd X, stats
Ry —YHND sd) BBE WS EKRTHS. ZZTEHIZhelp(sd) & TAUIBE DA%
ML ENTES.

RNRor—=Ivid, ¥BohrD7mr7 0%k —2ICF®T, RIEMA VA F—ALPTL LD
D. INFETT 7% 7 7 ANMIEIRL, source LTI 7 A A0 BFEITT D HIEEREATD,
TRTITLDT 7 ANENRy T =L LT—DICFEEDRICA VA M=LT 5L, 5 source
L7 THRHAHAIHEICIL 5. help.search() DMK TROD o7 DIFBHTA Y X b —LFE AR
DT, BT VA P —AAEEDRBEIT .

71 FIvyIUXb
e help(O)
e help.search()
o Ry r—Y

e sd() BA%K

8 RH
(1) 2, 4, 6, 8, 10 DEEHNH 10 iR, URDORT ML ARE K.

[1] 2468102468102468102468 10246810
[26] 246 8102468102468 1024638 10246810

> rep(seq(2, 10, 2), 10)

(2) 2,4, 6, 8, 10 DEEFIA 100 N7 S L E2AEME X.
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> rep(seq(2, 10, 2), 100)

(3) sdO BIEE AL FTRE LBV E2T, FTERLT 2 00~2 L ORHERES 21
ZhkD &

> sd(rep(seq(2, 10, 2), 10))
[1] 2.857143

> sd(rep(seq(2, 10, 2), 100))
[1] 2.83126
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