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1 o

ROODODODOOUOOOOODO0DO0O0O0O0O0OO0O0D0O00O0O0O0O0O00D0O0OO00oooooooo
ubobogbobobooogboboboooboobobooobobobobuobbooooboy
OO0 ROOOUOOOOOOoOoOoOoooooo

ROODODOO198000000000000000OD0O0DOODOOODOOOOO SOOOOO
00SO000000000 John M. Chambers O 1998 00 ACM ODO00O0O0OO0O0D0OOODO
goooo

000000 COOU0O00000D0O0DDO0ODO0O0DO0O0DOO0 LispO APLOOO
000000 FPL (DODODODODOOOOOO)O0O0O0O0OO0O00OOODODOODO “0000000” 00
uboboobOobooobooboobooooboobooooooboboooooboboooobobn
gooooooobooogoobooon

0000000000000000000000000000DROD0DO0O0O000O0O00OO0O
gboogoboooboobooboobooboobooboobooboobooboobooobo
gbboabooaboobooboobooboobooboobooboobooboobooong
obooooOobooooboboooboobooooobobooboooooo

00000000000000000o0oo00o0o0ooo0oooROO0O0OO00O0OO0O0O0
oboboooooooooooboobOobooboboboboboboboboboooboobooon
boooooooooobooboboboboooooooooboOobobOoboboboooonoo
obooobooooboon

00000000000000 SO000000O00000O00O00OO0DDO0U0O0DoDoO0oOO0O
0000000000000 00O000 ROODOOoOoOoUoOoOOOOoOo

oboboooooobOoooboooooobooobobOoobOoobOoobboobobOOoooboOooonn
gboboobOobooobooboobooooboobobooooobOobooooboboooboobobo
gbooobooboboooboobobooooooboboooboooobobooboooboOobobn
goooooobooooooboobobooooboobobooooobobooooobobooooDboDbo
obooooOooobooobOoboooobooboboooooboboooooboboooooboOobo
oboboobOoooobooboooooboooobooooboooon

ROOOO0DODOOUOOOOUOOOOOOOOOO ROODODODODOOOOOOoOOOoooooo
000000000000 00000000000 section “Preface” in R Introductiond 0 R

0000000000000 section “System and foreign language interfaces” in Writing R
Extensions 000000000000 ROOODODODOOOOOOOO
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2 oooooo

000000000000 (000OD0D0O0)D0D000000000D00O00000D0O0DODO00
000000RODOO0OO0OOODOO0OU0OOO0OUOODO0O0OODOO0OOOOOOODODOOODOOOOOoOn
gboocoOobobooooobobooooobobooooobobooooboboooonbobn
00000000000 0000 ROODODUOODOOOOOOOOOOOODOOOOOOOOoDOOOO
gbooobooboobooboobooboobooboobooboooboobooboboboooboo

00000 ROODODOOODOOOO0OO0O0OO0DOO0O00OO0OO0O0U0OOOO0ODOooOOoOoooooooon
0000000000000000The ROOOODO typeof 000 ROOODOOOODO type O
O0O0OROOO0DOO0OO0 COOO0O0O0O0O00O0O0UOO0ODOOO0OOO0OO SEXPRECO0OOOOODOODO
00000000000000 ROOODOODO CO SEXPTIYPEOODOOOODOODDOOODOD
goooboboooboobooboooboobooooobooo

o000 typeof D0OODOO0OO0OOOOOOOOOODOO

NULL a

symbol ooo

pairlist oo0oooooooa

closure oo

environment oo

promise Jdo00oooOo0o00oooooooooooon
language ROOOOO

special JodoDoDoDooooooooo
builtin oo0dobooODOoooooooo
logical oooooooooa

integer oooooooooad

double oo0oooooooa

complex ooooooooooa
character oooooooood

- 00OoooOooog ***

any 00000000000 OooO **+*
expression oooobooog

list odad

externalptr ooooboooobooon

00000 *** 0000000000000000000000000000000000000
ubodaougogooan

00 mode O Becker, Chambers & Wilks (1988) 00O DO0OO0O0O0OODODO mode 000
000000000 SO000000000000000000000000000 storage.mode
O Becker et al. (1988) 000000000000 storage mode 000000000 O0OC O
FORTRN OOOOOOOOODOOOOOOOOOOODOO0OO0DODROODOOODOOOODOOODOOO
0000000000000 D00O0O0O00000000000(SO00000000O0O0O000000n
00000 "numeric" 00000000000000O0DODODOOOODODOOOOOOO)

>x <= 1:3

> typeof (x)

[1] "integer"

> mode (x)

[1] "numeric"

> storage.mode (x)
[1] "integer"
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ROOUDODDODOO0DO0DO0OO0O0O0O0DODO0O0O0O0O0OODO0OO0O0O0O0OO0OOO00oDoooooooooo
000000000000 00000ROODO0OO0OOO0OO0O0OUOOOOOOOUOOOOUOOOOOOO
gboboooOobobooooobobooooobooboooooboboooobobooooboDbo
gbobooboboobooboooobobooooobooooboon

2.1 ooo

2.1.1 ocooo

0000000000000 00000000000000O0O0O00 x[6] DOoOOOOOOO
0000000000000 (undefined) [Indexing], page (undefined) OO0 O .

RO500000000000000: 0000000000 DODODOODOOODO (DDOOOOO)
gbooobooboobobobooboobooboobobboobnoo

a ooad ooooo
oono logical logical
goo numeric integer
00000 numeric double

a

ogoood complex complex
oo character character

00000000 "character" 000000000000 O0OOODOOOOCOOOOOOO

2.1.2 0oo

gogd (“DDDDDDD”)D|:|Dl:ll]Dl:lDDDDDDDDDDDDDDDDDDDDDDDD
000000 ROOODODODOOOO0OO0OO0OO0O00O000000000O00000O0O0ooooo
000000000000000000000000000000000 (undefined) [Indexing],
page (undefined) 0000000000

2.1.3 oooooooo

ROODOOO0DOO0DDOOO0OO00ODO0OO0OO0O0DO0OO calls, expressions, 000 names 0000
R OO "expression"ODOUDUOOOOOUOODOOOOUODOOOOOOOODOOOODOOOOOO
000000000 0O0DO0O000DOO0 statements JO0O0OO0OO0OODOO

ooooboooboogn "call", "expression" D00 "name" 00 0OODOOOD0OOO0OOOODO
Ooo0O0OD0O000 queteODO0O0O00O0OO0DOODDOOOOO0OOOAas.1ist000 as.call

gboabooaboaobooboaboaboobooboobooboobooboobooong
obooobOobooooobooooonod

2.1.3.1 cooooooooQ

00000 ROODODODODO0O0OO0OO0O00O0OO0O0OD ROODODODODOODODODOOODODOOOOoOOO
gbodabood quote DUODOOOOOODOODOOOOO.

00000000 "name"ODOOOODO "symbol"OOOD O"symbol" OODOOOODO
as.character 0 as.name 000000000000 OOOOOOOOOOOOOOOOOO
O0o00ooooboooooooooooooooboobooono as.list(quote(x+y))DDDl]
ooad
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2.1.4 nooooooooO

R OO0 "expression" 0000 OODOOODOOODOOODOODODO expression DJOOO0O
ocooooooooooooboooooobooobobooboOoOoOoOoOOoOOOOOOOOOOOOOOOOO
000000000000000 ROODOODOOO0ODO0O00O000D00000000000000
ocoooooooooooboOoOoOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
00000 "expression" DOUO0O0ODOOO0OO00DODO eval JODOOOOO0O0ODODOOOODOOO
ocooooooooOOODOOOOOOO0OO0O0O00O0O000000000000

oboboooobooboooboooboobooobooobooobooboOobooobooOoooboOoooboOooonn
gooooo

2.1.5 0ooooooo

ROOOO0DOOOOOO0OODOOOOOO0OODOUOCOOOOOUDOOOOOODUODOOOOOOUOO
gbooooooboboboooooboboooooooboobobooooooboobOoboDn
0000000000000000‘symbol =default’ 00000000000000O0 “...”’00
gooooooooboooboobooooooboooooobOobOoooobUobboooOoDboDbO
0000000000 00o00o000Uooo0ooOoooo...’00000o00oooOoUooon
oboocoOoboooooOobooooooboboooooboboooooboboooobobn
good

00000000000 ROODODOODODODOOO0OO0O0DDO0OO0DO0OD0O0OOOO0OO0OO
oooooobooooooboooon

gbooooboboboboooobobobobobobobooooobobobobon
obooobOoboooobooboooooboooo

U00b000o00o0OO0b0bOobOoboon formals, body OO0 environment 0O0OOODO
000000000000000 (DOOODODOD0D0D0D0D0000000O0O0O0O0OOOO)oDoo
oooo0o0o0oooooooooooooooooooo0o00bdbd0as.1ist O as.function O
00000000000000000O00D000000000DO00D0O0D0O0ODO0O0OD SOUOD
ocoooooooOoOODOOOOOOOOO0OO0O0O0O0000000

2.1.6 NULL

NULL ODOOO0oOOooooooobooboooooboooooooooooooooboooooo
0000000000000 000000000000 NULLOOOO0O0000000ooooR
0 Scheme 00 0000000000000 OOOOOOOOOOOOOODOOUOODOOOOO
pairlist O NULL ODOOO

NULL 000000000000 0000000000RO0O0O0O0O0O0 NULLOODOOOOOO
oooboobooooboboboooooNLLO0bOobobooooboooooDbo.

2.1.7 00DO00DOO0OODODOOOOD

000000000000000 ROODODODO0OODOUOO0OO0DO0OO0OUOODO0DDOUOOO0O
U00 .Primitive 00000000 OD0ODODOODODOODOODOODODODODODODO
ugbodgbouooboobobboobooobbobooboobooboobobboboaobooaon

ROOUDOODOOOOUOOOOOOOUOOOOO0O0DODOOOOUDOOOOOUODOOOOOUOo
gboobO0o0O0O0OO0typeof DO0OOODOOOOODOOOOODOODOOOODOOOO
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2.1.8 Promise 000000

00'0000000 RODODODOOOOODDOOO00000O0O0D0000000000000
gboboobOoboooboobooboooooobobooooobobooooboboooboobobo
gboboobOobooooboboboooboobooooooboboooooboboooobobn
gooooooooogo

oboboooooooOoobOoooboboOoooOobobOoobO0oobO0oobooooobOoooboOooonn
gboboobOobooooboobooooooboobooooobobooooobobooooboDbn
gboooooboobooooboobbooooooboboooboobooboboooboobOobobn
oooooo

ROODODODOOOOOODOODODODOOOODOO0O0O000000000OOODOODODOOOOOO (O
0000000000000 0)Dsubstitute 0000000000000 O0DOO0OOOOODO
U000 delay UO000OO0O0obOO0o0oO0obOO0oO0oOoO0obOOoo0oO0obOo0oOoobOooooboooona

2.1.9 ooo

000000000 “...’000000000000000D0¢...’0000 CO000000
00000000000000RUOD0O0O0UDO0O0O0O0O0D00O0O0O0D0O0D0O0O0O0O0O0OUODOOOOOo
ob0ooO0bO0o0oboOobOobooobOobOoooobOonn tableOODOOOOOOOODOOOO

args <- list(...)

##t ...,
for (a in args) {
## ...,
Oo0ooQ ‘...’0000000000000000000O0O00O0O0OO0OOoOoOooDOoOOn
O°‘..’ooooooo
2.1.10 oo

gboooOoboooooboooobooooboooobooboooooboooobooooon
gboboobOoboooooobobooooobobooooobobooooboboooobobo
ooooooobooooooobooooooboooooobUoboooobobbooooDboDbO
gbooooooboobooooobobooooooooboboooboooobobooobooobDOoDbobo
oood

gbobOobooobooboboboobooobobOobOoDb new.env DO00O0OOO0OODOODOOO
0000000000000000 can be accesses and manipulated by get O assign 00O
eval 0 evalqUUODOOOOODOOOOODOOO

gbooooobooooboboooboobooooboooooaon

000000 ROODODODOUO0OOO0O0DO0O0O0D0O0O0O0O0O0O0D0O0OO0O0O0DO0OOD0OUOOOO0O
gboboobooboobobooboobooboobooboobooboobooobobobobooobobo
gbooboooboobobboaoboaobaooboooab

2.1.11 oooooooooQ

0000000000000 0O000000o00o0000000 ROODoDoOOOoooooUoo
obooooobooboooooboobobobooooobooboobooooboOobon formals OO

1 00DmMoO000 promise 00 M O0O0O0DOODO?
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Ub0O0D0o0oooO pairlist DO0O0O0OO0O0ODOODOOOOOO0O0ODOODODOODODODO
O0D00ODCAROOCDROOODOO TAGOODOOOTAGOODOODODODODODODOOOCAR D
CDROOOOODOOD NULLOOODODOOOOODODODOOOOOOODOODD (0DO)00oooo (O
0)000 (CAR/CDRODDDODOODOODODOOOOO0O0O0O0O0ODOOOO0 6000000 IBM
000000000000 00000O0DO00)0

00000 ROOODDODOODOOO (Mists”) 000000000000000000OO00O0
((]] 0000000000000 0000000000000000000000000000
00000000000000000000000000 ROODOD0OO0OO0OOODO0OOOO0OO0O0OO0O
0000000000000 000DO0O0O0O0OoOoOoO

2.1.12 “any” O

000000000 “Any” 0000000000000 O0OO00OO0OODO0OO0OOOOOOOO0O0
0000000000 (DDD0O0OD0)0000000000000 as.vector(x, "any") 0000
gboooboooooboboooooooon

2.2 0O

gboooooboboooobobobobooboboboboboobobobbobon
U0bo00booobobooobooobooo0obO0oo0ono0ononn attributes 000000000
OO0D0attributes<-000000000000000O attr 0 attr<-00000000000O0O

DDDDDDDDDDDDDDDDDDDD(DDDDDDD levels<—)DDDDDDDDDDDD
000000000000000000000RO0O0O0O0000000 attr<-0 attributes<-
obooobOoboooobooboooooboooo

ubobobOob dim 000000000000 0OO000O000 dimmames JOO0OO00OO
oooooo

000 ROODDOODOOODODO0OOO0OC0OO00000000000000000000 classO000O
000000000000000000000ROO000000 Chapter 50000000000
000D00], page 220000000000

2.2.1 0O

names 0000000000000 000DO000DO00O0O0OO0O0DOOO0ODOOOODOOOO
00000000 names 0000000000000 000000OOOnames 10000000
0000000000 quantile(x)["25%"]10
000 names 0 names<- 000 000000000000000000000000O00O00O
00000D0000000000000000000
0000000000000000000 names 000000 0Onames 0000000000
000000000000

00000000000 names 000000 dimnames[[1]1] OOOOOO

2.2.2 00O

dim 000000000 DOOO0O00DOOO0O0O0DOOOO0OO0DbOOOO0O0OOo0OO00oDbOob0bO0ODO
thedimOOOOOOODODOODDODOOUODOODOOOOOOOOOROOOODOOOODOOOOOO
gooobooogn
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0000000000000 0000000010dim 00000000000 dim 00000
oono

2.2.3 00O

ubobobobobobooboon dimnames U0 0O0OO00O0OO0OOO0OO0DOOOO0OOOO0OO0OO
dimmames U0 00O 0OO0OO0OO00OOOOODOOOOODOOODOOOOODODOOOODOOOOODOO
good

2.2.4 0oO

ROODOOOO0DDOO0OO0O0UODO0OO0DOOOOCclass 00000000000 O0O0OOOOO
000000000000000000000000000000 RO “O000000” 0000
gbooaboadaod

gboboooboooooooboooboogobooboooobooobooobooooooboooDoooDo
obOoooooooooooooooooooOooooOoboobO0o0o0bOonn classOO00onOOd
ubobooboooooooooboooobooobooobooboooOoooooooobooooboonn

2.2.5 00000

tsp 0000000000 O00000O0O000O00O00O0O0000O00O000000O000bO0O000O00
ugboboobuodobooobooboobobbobboboobooboobooong

2.3 000ooooooO0O00

2.3.1 0O

0000000000000 (00000000 00)0000000000000000 1labels
O0D0000 "factor" JDOODOOOOOOODOO contrasts OO OOODOOODOOOOODOO
gbooobooboobobbooboobooboooob

000000000 oO000DO0o0oooo00oooo0ooOoo0oDoOoDoooooDoon
O0000 class 0000 c("ordered"," factor") DD ODODOODOODO

obobooboooboooooobooboobobooooobooooboooboobooboooobooooDn
oboocoOobooooOoobooooooboboooooboboooooboboooonbobn
00000000000 0000000O0O00DO0o00O0O00 ROoOoODoOoOOoOoOOoOOOOoOOo
gboooboooooogao

2.3.2 0ooUoOoOOoOOoOOOO

00000000 SASO0O00 SPSSO00000O0OD 0000 “000000000” 000
00000000 ROOOOoOO

O0000000000ooooao (DDDDDDDD)DDDDDDDDDDDD (IZID)DDDD
0000000000000 000D00000000O0DO00000O0 names 0OO0O0O0O0OOOO0OO
0 row.names 0O O OO0

gboooobobobobooooboboboboooooboboboboboboboon

gboboooboobooboboobooboobbobbooboobooboobooboo
oboocooOobooobooboooobooooon
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3 oooooo

000000D0000D0000D000D000000 (DO0O0OO0O0O0D0D0O0DOO00DO0OO0OO0ODO)
gboogobooobooboobooboobooboobooboobooboobooboobo
00000000000 ROOODOOUOO0OO0OO00DO0O000oO0oo0ooooooooooooooo
oboooooboooooobooon

goboooboobooboobooboobooboobooboobooboobOooboon
gbooobooboobobbooboobooboooboboon

gboooobooooboboooboobooooobooonoo

3.1 ooooo

3.1.1 0O

000000000000 D0000O0D0ODD000000ooooo
> 1
(1] 1

0000000000000 00D0D0000000D0D00000DDoDo0o00oonon

3.1.2 oooooo

obobooobooboooboooooboobooobooboobooboooooobooooboOooonn
oboocobOobooboooOoboooobooboboooooboboooooboboooobobn
goooo

gboooboobdg yoodooodoodaood 4000000000 ROOODOODOOO
000“000000000000”0000000000000000DOO0O000DO0ODOO0O0OO
(Chapter 6 [0 000000000 00], page 28)0
>y <-4
>y
[1] 4

3.1.3 cooooo

ROODODOOOOO0OO0O00O0O0O0O0OOO00O00D0O0OO000O000O0O00 OO0 ooooooo
gooooooooooooooooooooooooboooboonog
> mean(1:10)
[1] 5.5
0000000 mean 000000100 1000000000O000DOO0DOOODOO

ROOOUOOOOOOUOOCOOUOOOUOOOUODOOOD ROODODOUDOOUODOOOOOOO
gboboobOobooooboobobooobooboboooooboboooooboboooOoboDbo
oono

0000000 0000 D00000000000000 plot(x, y, pch=3)000000
gboooooocoooooboobooboboboboboboooob0 obob oboboboobo
xO0OooOooobo yoboooooooboooooboooboooooooooooboooobooo
ooooooboooooo

gboobOobooooboooobooboooobooooboobooobooboOoooon
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> class(x) <- "foo"

0000 bOOob0bOo0bOo0bO class<-000OO0O00OO0O0OOOCOOODOODOODOODOO
000000000000 000000000D00000000000O0000D0000O0DO0(0
gbooobooobooboobooboobooboobooboobooboobooboobo
0ooooooono)

3.1.4 ooo

ROOD CODOOOO0DODO0OOOOODOOOOOO0OOOOODDOOOOOOOOD
>1+2
[1] 3
gbobooobooobOooobooboboOoobooobOoobobooooOoooooobOOoooboOooonn
goo
>y <= 2% (a+ log(x))
ROOODOO0DODOODOODOOOOOOODOOOO0ODOOOOOOO
- ubogbgooobobooboaboobgaooba
obooooOobooobooboooooobooog

oooooooon
oobobooobooobooobboooboooooobooooooo

v -+

a
? ggdd
: oooooooo
* Multiplication, 0 0000
/ Division, 00000
- Exponentiation, 000 OO
hxth Special 0 0000 operators, x can be replaced by anything
yA Modulus, 00000
< Less than, 0O 00O
> Greater than, 00000
== Equal to, 00000
>= Greater than or equal to, 00000
<= Less than or equal to, 00000
& And, 00000,0000 ized
&& And, 00000, not 0000 ized

I Or,00000,0000 ized
[ Or, 00000, not 0000 ized

<- Left assignment, 00000

_ Left assignment, 0 00 00O, shouldn’t be used
-> Right assignment, 00000

$ List subset, 00000

0000000000000 000000U0LO0000000000O0o00 x+y0O "+"(x, y)
0000000000000 00000000000 oo00o00o0Dooooooooooooon
ooood

ROOO0OODOODOO0DODO0OUOUO0O0OO0O0OOOOO0OO0ODO0OUD logOO0ODO0ODOOODOODO
00000000000 (000D0O0DOD)0000000 DOO00000D0D0O0DODOO000000
obobOoooooobobOobooooboobobobOoooobobOobooooooboboonoon
000 -, 000 /000000000000 O0O0O0D0O0OO0O0O0DO0O0OO0O0OO0DO0O0OO0O0O0OO0O0



Chapter 3: 0OOOOO 10

0000000000000000000 (000000 %, 00000000)000000000
0000000000000000000000 Section 3.3 0000000, page 130000
ood

00000000000000000000O00000D x[iJ 0000

> x <- rnorm(5)

> x

[1] -0.12526937 -0.27961154 -1.03718717 -0.08156527 1.37167090
> x[2]

[1] -0.2796115

00000000 x$a0 x[([i]l] DODDOODODOODOOOO

> x <- options()
> x$prompt
[1] ||> n

gboooobooooboboooboobooooobooonoo

o0o0oo0O0ooO0oOoooooUooUOoooooooo"(x, 2 0 x2l 000000000
goooo

ROODODODDO Section3.4[0000],page 140000000000000000OODOOO

3.2 oooo

ROOODOOOOD 0O 0000000000000 0000O00=x<-1:100000 mean(y) O
gboboobOobooobooboobooooboobooooooboboooooboboooobobo
0000000000000 0 0000000000'00000000000000000000
oboooooboooogon

oboboooboooobooobooboooboobboooooooobooboboobobooooOobooDo
obooooOoboboooooboboooooboboooooboboooooboboooobobn
00000000000000000000000000000 > 00 400000

>x <-0; x+5
[1] 5

>y <-1:10
>1; 2

(11 1

[1] 2

oooooOooO Y0 ‘Y 00000000000000000000 0000 0000000
0000000000000 0000000000o0000000000o0o0UoO0ooooOoo
00000000000000000000000000000000000 0000000000
0ooooooo

>{x<-0
+ x + 5
+ }

[1] 5

1 0D0D0D0D0000000000000 Section 3.5 [0000000], page 16 0000
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3.2.1 ifo

if/else 0000000000000 0O0OOOOOOODOD OO0 OOODODOOOOO O TRUE
0000000000000 00000000D0D0DD0O000D0D0if/elsed000O0DOOOODOO
booobobooobooboooon

if ( statementl )
statement?2
else
statement3

000 statement] O0000 valuel 000000 valuel 00000000000 DO0OOO
00 TRUE 00 statement2 000000000 valuel 0000000 FALSE 00 statement3
000000000 valuel 000000000 valuel 00000000000 statement3 OO
0000000000 statement2 0000000 valuel 0000000000000 0O0OOO0O
000000000000 valuel 000000000000 O0ODOOOOOOOOO

if/felse 000000000000 OOOOODODOODODOOODOOOOOOOOOOOOON iffelse
gboboobooooboboooobooooboboooboooboooon
> if( any(x) <= 0 ) y <- log(i+x) else y <- log(x)
>y <= if ( any(x)<= 0 ) log(1l+x) else log(x)
else 0000000000 if(any(x) <=0) x<-x[x<=0]1 000000000000 if
000000000000 Oelse 0000000000 Ostatementl 00000000 0OCCO
000000000 statement] 0000000000000 0O0OOOOOOOOOOOOOOO
goooogo

if/elseDDDDDDDDDDDDD

if ( statementl )
statement?2

else if ( statement3 )
statement4

else if ( statement5 )
statement6

else
statement8

00b000ob0O0o0bobo000ob0o0obobo0o0obOobo0b0D0o0oDn elsedbooooooooOO
0000000 FALSEODOOOODOOOODOOOOO NULLOOOODO

00000 statements OO0 O0O0O TRUE OO0 0O0O0OO0OO0OO0OO0OO0OOOOOOOOOOOOOOO
O statement 00000000 DOODODO statement6 O statementl O FALSEO statement3 O
FALSEOO OO statement5 0 TRUEO DD OUOUOUOUOOOelse if 0000000000 OOOOO

3.2.2 0oooQ

RODDO0OO0OO0O0O020000000000 forOwhile JOO repeat 0100000000
OO00D000 next 0 break 00000000000 0000000O0000000O000000
000000000000000000000000000000000000000000000R
0 tapplyDapply 000 and lapply 00000000000 0000000000000000
000000000000000000000000000000000000000000000

00000000000000000000000000000000
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000o00o0o0o0oo0ooooboo0b0o0b0o0bObOODbreak O next OO Obreak 0O O
UbOobO0obOobOOobOOobOobooooboOb0OOnext DO0OOD0OODOODOODOODOOOOOOODOO
000000000 (D0O0000D00)00000000000000 next 000ODOOOOODO
goo

3.2.3 reapetO

reapet ] OO00O0O0O000O0O0O0OO0O0DOO0O0O0OO0O0OO0O0O0O0DOO0O0OO0 repeatogn
obooboooobooobbooooooboooboooboooboobo0obbOddrepeati0d
goooboooooobooboooog

repeat statement

repeat DO0OO00ODO statement 0000000000000 000000O0O0OOO0OODOO
gbogbogboooboooboobooboobobboab

3.2.4 whileno

while 00 repeat U0 OO0 0O0OOwhile DO0ODOO0O0OD0O0ODOOODOODOOOO
while ( statementl ) statement2
000 statement] 0000000000 O0OO TRUE OO statement2 0000000 0O0O0OO

O statementl 0000 FALSEOODOOOODOOODO statement2 00000000000 while
ONULLOOOOODODOODODO statement2. 000000000 OOOOOOO

3.2.5 for

for JO00OO0O0O0OO0OODOOOOODODOOOO

for ( pname in vector )
statementl

O00 vector OO000O0O00O0OO0OO0OOOvector 0000000 O0O0OOOOOO0OO name O
0000 statement] OO0O0O0OO0OO0OO0OO0OO0O0O0O0OO0OOODODO name O0O0OO0OOOOOOOOOOO
O00000000000000 vector OO0O0O0OO0OO0O0OOOO

3.2.6 switch

Ubo0o00 switchOOOOOOOOOOOOOOODODOOOOOOOOoOO0oOO0Oo0O000nOn
gooood

goooooooouooon
switch (statement, list)

O00 st 00000000000000000 statement 000000000 varvalue 00O
00000 valueO 10 list 0000000000000 0OD0O0 LIst000D0O0O0OO0OODOOOO
00000 value 00ODOO0O0OODOOOOO NULLOOOOOD

> x <- 3

> switch(x, 2+2, mean(1:10), rnorm(5))

[1] 2.2903605 2.3271663 -0.7060073 1.3622045 -0.2892720

> switch(2, 2+2, mean(1:10), rnorm(5))

[1] 5.5

> switch(6, 2+2, mean(1:10), rnorm(5))
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NULL

OO0 value 000000000 value00ODO0OOOOOO00OODOO “...’0000000000
000000000000 NULLOODOOOO
>y <= "fruit"
> switch(y, fruit = "banana", vegetable = "broccoli", meat = "beef")
[1] "banana"

switchOOOOOOOOOOOOOOOO0OO0OOO0OO00O0O0O0bO0000DO00n

> centre <- function(x, type) {

+ switch(type,

+ mean = mean(x),

median = median(x),

trimmed = mean(x, trim = .1))

X <= rcauchy(10)
centre(x, "mean")
[1] 0.8760325

> centre(x, "median")
[1] 0.5360891

> centre(x, "trimmed")
[1] 0.6086504

switch OOOOOOOO0OO0O0OO0OODOO0O0O0O0O0OO00O0O0O0 NULLOODOO

0000000000000 00000 switchOOODOOOODODODODODODODO0ODODODODOOOOOO
O000000000 eval(x[[condition]]) OO0 eval OO0 OOO0OO [[OOOO0OO
oooooo

+
+
+ }
>
>

3.3 ooooooo

gbobooboobobooobooobooboobooooboobooboobooooboooon
oood

3.3.1 ooooooo

gboboobobobooooboboboboobobobooboooobobobobon
000000000000 0000000 ¢(1,2,3)06000000000000000000
c(1,2,3,1,2,3)0000000000000000000000000O0O0OO0OOOO
gboooboooooogao

gooobooobooboobobboobooboobooboboobooboon

3.3.2 0oooo

00000 (00000000000000000000000000D00D007? —*0000
O*0000000000000000000000000000000000)

3.3.3 oooo

(0000000000000 D0D000000000000000000DD0OD0O00O0O0O000
0000000000000 0OD0O000000D00D000O0OOo0oOooOon)
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3.3.4 NA oono

3.4 oooo

ROOODOODOOODOOOOOOODOOODODOOODOOODOODODOOODOOObDOODDO
00000000000 00000 i-000000 x[dlJ ODOo0oDOO0OOOOOOODOOoDOOODOO
oo00oooOo0ooo0ooooooo0ooooooOooooooooooooboooooOoooonoo

ROOOOODOOOOODODOODODOOOOO0OODDODOOOOOOoOoO

x[1]

x[1i, jl
x[[i]]
x[[i, j11
x$a
X$lla"

O0000000D0O0O0D [[0O0D0O0ODO00ODQO00ODO0O0O0OOD0D [obhooboooo
O0Onames 0 dimnames 00000000000 DOO0O0ODOODOOODODOODOODOxCI4]]
0 x[1] 0 x. 00000 i000000000

0000000000o00o0oo0oo0ooUoooDoU [[ODoooolooooOoOOoOoOOOO
gbooaod

$0000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000
000000000000 x[[expr]]l 0OOOO

3.4.1 0ooOoOoOOOOOO

ROOUDODOOO0OO0O0ODO0OO0O0O00O00O0O0O00000000000000000000000
000000000000000000 x[1] 0000000000000 i0000000000
oooooooo

e 00 i0O0ODOOOOOODOOOOOODODOOOOOODOODOODODO xOODOOOO
oobO0ooboooooooboo iogoooooooboooooooobooobooooan
gooooo

00 i 000 length(x) 00D0O0D0OUOO0OODOO NADODDOOiOODOOODOOODOO
uooobooooo

0000000000000 0000000000oU0DUODOoOx[0] DODO0DOO0DOODOOOO
gobooboboooobooboobooooboooooboooobooboooDoDbo

e 00O DOODDODOODOODOODOODO

e I00U0D i0xUO000DUOOODODOOODODOOODOOODOOODODOO Section 3.3
[DO000D0OD00O], page 130000000000000000000000OODOO0ODODOX
ONAOODOOOODOODOOOOODO x0000 10 TROEODOOOOOOOODO.

e I00i00O0OD00ODO xODOOOOODOOOODOOOOODODOODOO

e J1UOOOO X[as.integer(i)] goooobooobobooooooobooboooouooon
O0O0O0O0Ox[as.character(i)] OO0OOOOODOOODO

e 000 xJ D0 x00000D0O0UD0 “0O0000” 00000000 names 0000000
U000 dim 0O dimnames 0O OO0O0O0O0O
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000 (000 NA)DODDODOOODOD NADDDODDODOOOODODODOOOODODODOOOODO
obooo0Ob idbO NAODOODOO xOO0OO0OO00OO0O0oOOobOooocooOoNAODOOOoOooo

oobO0oooNAOOOOOODOOOOOOOO0OODOOOOb0OODOObO00bODbO000 "logical"
0000000000000000000000000000000000000 x@NAlD x0OO
0000000 x[e(1,NA)] OO0 200000000000000000000O0OOO0O0O
gbboobOoboooooboboooboobooooobooooboOoooon

([DO00D0D0000D0O00000000000DO0D000O0O00DOOOOO

3.4.2 0o0oOooOooOoOO

gbb0O00obOo0obO00obO0b0b0O00OOnames D0O0OD0O0O dimnames OO00OO0OO00O0OO0OO0O0OO
googoboobooboooobooboobobbobooboobooboobobboooboo

0000000000000000000000000000000000O000000000
00000000000000000000 dim 0 dimnames 000000000000 00O00O
cm)[i] 00DO0OO0ODOO0OO0OOm[1] 000 m[1, JOO0O0OO0O m[, 1] 0000000000000
0ooooooo

gddoooobooooooobooobooooooooooooooooooooooooo
00000000O00o0o00o0obOOo0DOO00DOO00DOO000OOO0bDOO0 ml1, 1] 0O m[2, 21 OO
gooooooooo
> m <- matrix(1:4, 2)
> m
[,11 [,2]
[1,] 1 3
[2,] 2 4
> i <- matrix(c(1, 1, 2, 2), 2, byrow = TRUE)
> i
[,11 [,2]
[1,] 1 1
[2,] 2 2
> m[i]
[11 1 4
O0o00000o0oododob0obooobod0OUOnames OO0 0O00OO0OOOOOOO0OO
g000o0O00000O00Oo0o0oO0oo0oo0o0OO0oDO m[2, ,]00000D0000ODOODOOODOO
0000000000000 0obOo00o0o0b0oD 10000000 oO0o0o0o0oooo0oOooOoooog
Ofdo0o0ooooooooooouoobooboooo0ooooooboooooooooboooooono
gdo0oO0oo0ooooooooboon ‘drop=FALSE’DDDDDDDDDDDDDDDDDDD [
000d000o0O0o0o0O0O0o0b00bO0o0bOob0o0o0O0o0bO0o0ooOOoo0oOO0obOoOo0oDOOo0D 1000
nO0000000000000D000 m[1, ,drop=FALSE] goooooooooooooooo
0000000000 bO0o0o0b0oOo0o0bOO00000o0ObO0000 1o0o0oooboo0oOoooooo
Ofdo0o0oooobooooobooooooooo
0000000 dim O dimnames OO O0O0O (l:ll:ll:ll:ll:l I)DDDDDDDDDDDDDDD
goooooooboooooooooooooooooobooooooooobooooooon
00000000 dimnames 00 000000000000 0OO0O0O0O00OO0Onames OOO0O
Oodo0o0ooooboooooooon
m[FALSE, ] 000000000000 D0O0OO0OOODODODOOORODODOODOOOOOO
o0oooooooooooao
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3.4.3 0oooooooO

000 (000000000000 000O00000000O00DO00DoDoooOUD $0 [[OO
boboobOobooobooboobooooobooboboooooboboooobobooooboDbo
00 [.foo0UOODUODOOODOUOODOODOUDOODOOOODDODOOOODOOOOOODODOOOOOODOS
000000000 x$"abc" 000000 OODOODO "symbol" OOODO

gboboobooboooooobooobooboobooboooooboooboobo0oobooonn
gbooobooobooboobooboobooboobooboobooboobooboobo
ugbooaboooooooboabo

3.4.4 cooooo

(DOOO0OOoOooooDo)

3.5 ooooooo

oboooooooOooobOoobooob0oobooboobooobooboOoooooooboobo0oonn
gboboobOobobooooboobobooooboobobooooobobooooboboooobobo
uboooooboooooo

ROOOOOOOO ODOOOO0OOOUOUOUOUOOOOOOOOOO RO OODODOOOOOOO
U obooboobooboooboobooboooobooboboooboooooboboobooDbo
goo

3.5.1 noooo

gboboobooboboooboooobooobooboooobooboobooooboooooboooonn
oooobooooooboobooonog

3.5.2 noooo

gbobooboooboooooooboobooooboooboo boobO bobooboOooobo
gbooooboobooooboobooobooooboooobobobooobooobo

00000000: 0000000000000 000000ODODODO0O0O0O0OO0O0O0O0O (0o
0000D000: 000000000000000000)0

oboooobooboooboooooboooooobobOooooobooOooobOooboOooobO0oonn
gboooboooobooboboobobooooboobooooboooono

00 ("function" 000)000000000DO0ODOOOOODOODOOOOOOOOOOODO
000000000000 environment<-000000000)000000O0O0OOOOODODODO
gboboobOobooboobOobooooooboooooobOobooooobobooooboDbn
gooooooo

obOoooooobooboobooooboooboobooboOoboooooobOoboobOooonoon
gbooobOoboooboobobooobooboooogn

3.5.3 Dooooooo

obobooobOooobOoobooooooOoobooobOOoobOoobooooo0oobOOoooboOoonn
000000 0000000 00000000000000000000000000000003

3 00:00 (context)
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gbogbooooboboboooobobobooobooboboobobboboobobobo
oboocooobooobooboooobooooon

oobooobooooooobooboooooooobooooooooooboobobobOoobDoOoDo
00 (0000)000000000000000ROOOOODOOOOOOOODOOOOOOOD
oboooboooobooooooooon

000000000000000 ‘sys.’ 00000000000 OOOOOOOOOOOO
sys.call OO0OO0O0OO0OO0OO0OO0OOO0OOOCOOOOOO

sys.frame
0000000000000 00000000

sys.nframe
ocoooooooOoOOOOOOOOOOOOO0O0

sys.function
0000o0o00ooo0ooooooooo

sys.parent
000o0oo0o0o0oooo0n

sys.calls
cooooooooOoOoOOODOOOOOOO

sys.frames
ocoooooooOoOOOOOOOOOOOOO0O0

sys.parents
gbobooboooooboobooooobooogn

sys.on.exit
ocooooooOoOOOOOOOOOOOOOOOOOO0O00O0

sys.status
sys.frames, sys.parents UU0 sys.calls JO0OOOOO

parent.frame
ooooooooOoOOOOOOOOOOOOOO0

3.5.4 oooO

0000000000 ROOODOODOOOOOODOOO0O0O0O00O0DO0O0O0O0O0O0O0OOOoOOOoO
obooooOoboooboobOo: obooobOobooooboboooboobooooon

oboboooboooooooboooboogbobooooooboooooooobbooooobooooDooDo
0000000004 00000000000000 Autoleads 000D ODODOOOOOOO
Ub00 attach OO0O0O library OOO0OO0OO0OO0OOD0OOO0O0OO0OODOOOOO

4 00:00 (proxy)
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4 oo

4.1 ooooo

ROOODDOOO0OO0O0ODO0OO0O0O00O00O0O0O00000000000000000000000
0000000000000 0000 ROOODUOOOUOOOO0DOOOO0O0DOOOODOoOoOooOoooOo
oboooOoboooobOobooooooboboooooboboooooboboooonbobn
goo

ROOODODOO0OOO0OOO0OOODOO0O0OOOO0OU0OO0OO0ODO0O00O0O0O0O0O0O0O0O0O00nOSee
section “Writing R documentation” in Writing R Extensions.

4.1.1 ocooo

gbooobooboooobooon
function ( OO OO0 ) OOOO

0000000000000000 function 0000000 ROODODODOOOODOODOOO
gbooano

000000000000 000000000000000o0o0o0oU0o00O0oo0oUoU sym-
bol = expression’ 0000000000000 “...”0000

0000 0DDD0OD0O0D0O0 ROOOOOOOOoOoOoooooooo (Y0 Y)00000000
oooooooo

oobobobobobobobOob0ob0ob0bUobobU0bUbOfunction DO0OO0OODO
obooobOobooooobooboooboboooooboooooboOoboooooboooooon

000000000000: echo <= function(x) print(x). 000 echoO0DODOOOOO
boodb00OD0echoDOOOOOonOoobooobonoO

4.1.2 0O

oboboooooobOobooboooooOoboobooobOOoobOOoobOOoobbooboboOoboooboooonn
gboboobooboooboobooobooboboooobooooboOobooobooboobn

000000000000 ‘name = expression’ 00 0000000000000 0OOOO0OO
gooooooboooooobobooooboobobooooobOobooooobobooooDbobo
expression D0 O00O0O0O0O0OOOODOOOOOOO

00000000 missingOO0O0OO000O0OOmissing 00000000000 OO0OOO
O000000000000oooooobDbobO TREODOOOOOOODODO FALSEOOOOmissing
booobOoobooooboooooo

000000000000 ‘...’ 00000000000000000000000000O0O0
gbboobooaobooboobooboobooboobooboobooboobooobooong
oboocobOobooooooobobooooobobooooobOoboooooboboooooboobn
ooooboooo
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4.2 noooooo0

ROOUDO0OO0DODOOO0O0DOOO0O0UOOO0OUOODDOUOO0ODODOUOO0OODD D00 00O O
ooo

gboboo ooooobooboobooooobooobooo0ooooob0ob0 booobooboOoDbo
goboobooboboobooboboooboobboobooboonD DO boobooboo
00000000000000000000 (0D0DD00OD0000000)0000000000000
oooooo

000 ROODUODOOO0O0OO0OO0OO0O0OO0O0000O00000000O0O00oooooooooon
gboooOoboboooooboobooooobobooooobOoboooooboboooonbobn
oooobooooo

4.3 0O

4.3.1 ooooO

00000000000000000000000000000000000000000 Sec-
tion 4.3.2 [0 000, page 19000000000000000000OO00ODOODODOOODOD
gbooobooboobobooboobgoob

gbobooooobobobobooooooobooboboboooooboobobobobooon
0SO00000000000000000000000000000 .GlobalEnvOOOOODOO
oboooboooooooon

4.3.2 0O0OO

gbobooobobobobooooboboobobooboboboboooobobobooon
ubodaobouaaooooan

1. 0000000000000 00000000OODODO0000D000D0D00OOODODODOOOOO
gbboobuodgbooobgoboobobbobbobooboobooboobobooaboo

2. 0000000000000 0O00O00O0DO00000O0O00O0O000O0O0000O00O0
oooo0O000o0o0o0oooooooooOoOOOO0OO0O00O000ooooooOoO0O0O000O000n
000000000000000000000000 £ <- function(fumble,fooey) fbody
000 £f(f=1, fo=2) 0000000000000 fooey DOODOOOOOODOODOO
00000000o0ooooo £(f=1, fooey=2) 00000 D0ODO0OO0ODOOODOOO
ooo0o0o0oO0o0o0oo0ooooOooUoUoOUOoOOD “...)00D00ooooooo
coooooooooOoOOOOOOOOOO

3. 00000000000 00DOOOO00000O0ODODOD DODOD0OD0O DoOoOoOooDooooo
o0 ‘...’000000000000000000000O0000OoOO0OOn
gbooooboooobobooooboooon

0000000 match.arg, match.call 000 match.fun OO0 O0O0O000O0O0OROOOO
oooOooOO0O0O0O00000 pmatch OOOOO0O0OO0O0OO0O
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4.3.3 0oo0O

gbobooboooboobooobooooobooobooobooooooooooooboooboooDn
gboooboooboobooboobooboobooboobooboobooboobooobo
gboobuoobooobobooboabaoobon

ROOODODOUDOOD OO0 0000000000000 000000000000000000
gbbogbbobbobobooboobuoobooobooboobboboobbobobobog
oboooboobooobooboooog

ROOUDODOOOO0U0ODO0OO0OO0OO0O0O0OO0O0O0O0O0OO0O0O0O0O0O0O0O0OO00D0ooOoOo0ooooo
oboocobOobooboooooboboooooboboooooboboooooboboooooboOobn
0000000000000 000D000000COU0D0O0O0O00 foo(x=y) 0ODODOOOO
0 fooOO yOUOUUOOUDOOD yOUOO x00000000000000OO0O0O0OOORODO
goooooooboboooooobooboboooobobooobooooDobooboooDoDbOoDbO
oooooo

000000000000 foo(x<-y) 0000 xOO0O0O0UO0OUOODUOODOOODOODO
fooUOOODOODOOOODOOOODOO

gboboobooboooooobooobooboobooboooooboooobooboo0ooboOooonn
000000000 000000000000 ROOODDOODODO0OO0DOD0OO0O0OOO OO0 0000
gbooooOobooooobooboboooooboboooooboboooobobooooDboDbo
gboocobOoboooooobooooooboboooooboboooooboboooobobn
000000000000000OD (00)00000000000O0O0O0O0O00O0O00O00000on
boboobOoboooobooboooobooboooooobobooooobOoboooobobo
gooooogoooboobooboooooboobob0 oooobooobbooboooooooboobboOoDbo
000000000000 (DD0D0O0O0D00000D)D0D00D0000000ODO0OD (o000
0)000000000ROOOOODOOOOOOOOOOOOODODODOOODOOOOOOOOOD
oboobooboboooboooboobooboooboooobooooooooOo0oobooooboooDn

obooOoooobooboboobooooboobooboboooooboobOobooboooooon
gbooooOoboooobOoboooobooboooooobobooooobOobooooOoboDbn
gbooboobobotboooobobooooooboobooooobooboboooboobOobobn
gooobooooobooboooooobooooobobobooooo

b obooooboobooboooooooboobobooooooboboboboooobOobOobn
Oo0o0ooboooooo

gbobooboooboobooboobooboboobooboobooboboOooooooonn
gboogoooobooboobooboobooboobooboobooboobooboobo
oboooooooooooooooboooDobOoDob0b0ob0obob0on 1abel ODOODOO
obooobOoboooobooboooooboooo

function(x, label = deparse(x)) {
label
x<-x+1
print(label)

}

gboboooooooobooboobooooooooboooooooooooooobooooDoooDn
oboocobOoboooooooboboooooboboooooboboooooboboooooboobn
goooooboooooaoo
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4.3.4 0oooO

oobooobooooooboooboooooboboooooboo0ooobooobobooboobo0oooDn
00000000000 0000000U0000U0oROODOOOU0OODOOOODOOOOOOOOO
gbooobOoboooboobobooobooboooogn

RO O0OOO0OOO0OOO OOOOOOOCOOO0OOOOOOOOOUOOOOOOOOOOOOOOO
ubobooboobooboobooooobooboooobooooobooboooobooboooboooboon

ooooobooooboooobooobooobboobbooooooooooboboobbooooOoooDo
oboooboobooooobooboooooobobooooobobooooobobobooooDboDbo
obobOoooobooboooooboboobooboooboobooooobobooboobobOooonoon
000000000000 000000O0U0DROOO0OOOO0OOOOOOOOUOOOUOODOOUOO
gboboobOobooobooboboooobooboooooobobooooboboooobobn
ooooobooooboboboooobooooboboboooooboooon

000000000000000000000 ROODODO0OD0OODO0OO0O0DO00O0O0O0O0OOOOoOO
00000000000000000000RO0O0OO0O000O0O0O00O0O0OO0DO0DUOOOOOOO
gbooooOoboooooboooooooo

bbooobooobooboobooobooooooobooobooobobooooOooobooooon
goooboo

gboooooboboboobooboboboooobobuoooobooboboooobobobo
ggoobobobbooooobobobobood
goooooobod
f <- function(x) {
y <= 10
g <- function(x) x + y
return(g)

}

h <- £O

h(3)

gbooooodobOo hooOOoOobOOobOoOob0OOoOOobOOoboooboobooboboooon

gooooooboooooobooboooooobobooooob0oboooobobooooDboDbo
obooobOobooooooobobooooobobooooobobooooobobooooobOobn
oboocooOoboooooOobobooooobobooooobobooooobobooooobOOoDbn
boboobooooboboooooboooobooooobooon

h(3) O0D0O0U0OUOO0O0OO0O0OO0D gO00O0OUOODOOO0ODO. DOUD0OUODOO x0OyOO
0000000000000 ooooO0o00x0O0 300y 00 100000000000 OOO
h(O OO0 1300000000000000 ROOODOOOOOOO

SO000000000000O0D0O00000D0O0 yOUODODDODODDODOOODODOODODOOOO
obooobO0obO0o0 yoooobOoooobooooooDbo

SO00000000000000000000000000000000000OUoOUoOOoOO
oooooooooobOo0o coboboooooooooooobooooDboboOoo

4.4 oo

o0 boobooobooobbobbooboobooboobooboboobbobboobon
ROODOOO0OO0OOOOOUOOOOO0OOOOOUOOOOOODOOOUOOOO
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5 gbooboooobboobod

gbooboboboboooobobobobooboboboboboooboboboboon
gboboobooboobooobboobooboobooboobooobooboooboobooboaonoo
ooooooboooogon

goboboboobooboobooboobobooboobbobbo obboooboboboboo
gbobboobooboboooooobogbobobobobobobooono bobo obobog
obooo0ooooboboooooooobOOobobooooooooboobooboooooooonoo
gbobooboobooobooboboooooboooooaon

00O oooo oboobooooboobbooboobooboooboboobooobobooOonDn
gboboobOobooooboobooooooboboooooboboooobobooooboDbn
0000000000 0ORO0O O0O0U0OO0 ODOO0ODODOUOOO0ODOUOOODOUOODOOUOOOO
gooobOobo0ooboobooooboboooooboooobooboooDOoDbo

gboboobooboooboobooboooooooboooboooboooooooobOOoobooDn
gboogoboooboobooboobooboobooboobooboobooboobooobo
gbooboooboobgooabood

gboboobooboobooboobboooboogboooooooooooooooooonn
0000000000000 DO00000000000000D (DO0O0D0OD00O0)0000D00
gboobuoooobgbooboabaooboooboboaoboanoda

0000000000000000000 ROOOD0OO0OO0O0000000000ooooooon
ooboooobooooboooboobboboooobooooooooooooooboooobooooDoooDoooDn
oobooobooooboooobooooooooobooooooobbobobooobboobboooobooOog
0000000 ROOOOOOOOUOOOUOOOOOOOOOOUOOODOOOOOUOOOOOOOO
oboobooboboobobooobooooboooobooobooooooooooooboooobooooDn
ooooooboooooobooobobooooooooDoobooobDoobOoobOooDOooDOoOoDO

ROODDOOOOOOOODOUOOOOOOO0OOOOO0OUOO0OO print 00000summary 00000
Uil plot DO00O000O00OO0O0O0ODOOO0OOO0OOOOOOOOOOOOOCOO0D00 plotd
gbooobooobooboobooboobooboobooboobooboobooboobo
oboooboooooobooon

gbobooooobobooboboboooboboboboboooobobobobonbon
gbbooboogboobbooboobuooboobboobobboobooboobooaobog
gboooOoboboooOoobooooooboboooooboboooooboboooonbOOobn
gbobooboboooboobooooboboooboobooooboooooboOoDbo

(0oooooooo)

5.1 oo

0000000000000 0000oo0U0 ROoDOoUoooooooooooooooooooo
000000'000000000000000000D000000000000000000000
O00o00DO0O0O00000oDOO0O00000ooDO0O00000Dn .Generic, .Class, .Method
O00.Group U0 DO0ODOOO0DOOOO0ODOOODOODOOODOOODODODOOODOOOODDOO
ooo

1 dispatching: 0 00 0000000000000 0O
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00000000 class 0000000000 attribute. 0000000000000 0O0O0OO
000 "foo" 0ODDODDOUDODOODDOODO ‘“"foo™ D0DDUDODDODDOODDODOOD
OO0000O0O000DOO000ooOoO0o00DO00n0 "feo" OOOODOOOODOOOODOD

O00000000000000000 UseMethod O NextMethod DO OO OOOOOOO
Odo0bo0oo0ooooooooooooooooooooooobooooooooooooooon
go00oo0o0oooooooooooboo0boiobtd mean OO0 OOO0OOOOOOOOO

> mean
function (x, ...)
UseMethod ("mean")

mean U0 0000000000000 OOOODOOODOOOOOODODOODOOOOODOOODO
oboboooobooooooobooOooboobOoboobO0obOobno .Class D xOOOOO0OOO
000 .GenericOOOO"mean" 00000000 DODOOOO0ODOOOOO0O0DOOOmean 00O
gboooboooobobooooobooogon

x 0O "foo" O "par" U000O00U0O0DD0OODO0OUOO0OUOODOROUOO mean.foo OO0
gbobooboobooboobbobobotdbmean.bar U000 0O0O0OO0OOOOOO0ODOOODOO
000 foo.default 000000000 0DODOOOOOOO ROOODODOODOOOOOOOOO
obOoO0ooooobooboobOobobdbOO0Omean.foo O DOOOOOOOOOOOOOODOO
oboooboooooon

NextMethod D0O0OOO0O0OO0OOOOO0OOOOOOOOOODOOOODDDDODDODODODODOO
NextMethod 00D DOO0OO0O0O0DOODOOOOODODOOOODODOO .Class O .Generic U
gboogooboooboobooboobooboobooboobooboobooboobooobo
U00oo00o0o0o0obO0b0b00000D0bO0bO0o0n0 .Generic 0 .Class DOO0OO0OO0OODOO
oooooooo

00o000OO0bO000000b0000 NextMethod DOOOODOODOO NextMethod DOODO
gboboobOobooooooboboooooboboooooboboooooboboooooboDbn
gbooobobooboobooooboobooogon

o0ooooooooDoob0o0oooooooooooooobo0o0oooDbDO.ClassOO00ODO
oooooo

O00000o0obo0o0b0o0bD0oobo0DbDOboODnD NextMethod OUODODOOOOOODOODO
Ub0obo0obOobO0ob0oobo0ob0o0obO0ob0O0oO0O00o0On NextMethod UOOOOOOOOOODOO
obooobooooboon

0000000000000 0000000D0000000DODOOD0ODO000 (xy)OODODOODO
O (r-theta) 00 000000000000 OOODODOOODOODOOOODOOODODODOO "xypoint"
O "rthetapoint" 0000000000000 0xy 00D00D0O0DO0OO0O x000 y-00O0OO
0000000 vr0theta’ OO000D0000O r-000 theta-OOODOOOOOOOOO

goboobooboobbooboibob xgboobbooboobboobbooboboon
ugbodabuodgbouogbgobgd xpes oo ooooonon

xpos <- function(x, ...)
UseMethod ("xpos")

ooooboooboooba
xpos.xypoint <- function(x) x$x
xpos.rthetapoint <- function(x) x$r * cos(x$theta)
000000000 xpos 00DO0O0DODDOOOOODODOOOODODDOOOOOOOO dis
patching 0000000000000 O00O0OO00OOO0OOO0OOOOOOOOOO
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goboooboooooooobooooboooooboooooobooobooooooboooDboOoDo
gbooobOobooooobOooboooooobobooooobobooooobobooooobOOobn
gboboobobooobooboooobooooboobn

gbobooobooobooobooobooboooboooboooboobboooooooOooooDn
gboooboobooooooo

0000000000000 0000000000000000000000000000000
0000000000 NextMethod 0000000000 NextMethod 00D DODODODOODN
O000ooooooozo

000000000000 00000000D0DO0DO0O0O00 foo <- function(x, ...)
UseMethod("foo", x) 00 D0DO0UO0UOOOUseMethod 0000000 0O0ODOOOODOOO
gbooobooobooboobooboobooboobooboobooboobooboobo
gboooboooboobobboobooboobooboboboobon

gbooogoboobobooboobboooboobooooboobooobooboooonoo
oooooooooooobobbbbo0oooogbobbbooooooooobobbbboogog
0O generic.class 00 0000000000000 000O0O0O00O0O0O00O0OOOOOOOOO
doodbooooooooooboboooboboooboob oo oo obooouoo
oo b oo b oo Uuooo
000 generic.default 0000000000000 O0OO0OOOOOOOOOOOOOOOOOOO
generic.default 000000

Ub000b00ob0d classO00000O0O0O0O0O0O0O0O0O0DOOOOOOCOODOOODOOOO
gboboobOobooboobobooooboobobooooobobooooobobooooboDbo
oooooooooogo

UseMethod D00 00O0OODO0O0O0O0OOODODOODODO0OODODOOOOOOODDOOOOOOGO
UseMethod (generic, object) 0000000 generic 100000000 Oobject 000000
00000 DO00b000O0b0OO0bO0O0ODUseMethod UOOOOOOOOODOOOOOOODOO
O0000SUO000 UseMethod D0OODOOOO “...’0000000O0O0O0OOOOOOOO
00000000000 RO UseMethod 0000000000000 0OOOO0DOOOO0DOOO
gooooooo

UseMethod D0 O0OO0O00OO0OOOOODOOODOOOOCOODODOOOOOOOODOOODOOOO
00000000 (00)000000000000000D0D0O0D0ODOOOD0O0OOOOOOD0000on
Ubob0bdbOO0OUseMethod D0 O00O0OOO0O0OO0OOOOOODOOOODOOODOODOODODO
O000000 UseMethod OO 0OODOOO0OOODOOOOODOOOODOODOODODOOODO
oood

UseMethod DO O OOOOOOOOOODO UseMethod DOOOOODOOODOOODOOODOOO
0000000000000 0000000000000000O0O0dispatch 0000000000
ubobooobooooobooboboboooooboboobooooobooboobobOooboooboon
gboogoboooboobooboobooboobooboobooboobooboobooobo
000000000 fooOOODOUDOOOUOOODDODOO "par" OOODOROOO foo.bar 00O
ubboaboabobuoobuoobuobuoobuoobodgbooaboobooboobobooboog
obooobOoboooobooooonod

0000000000000 ROODOOOUOOOOUOOOUOOOOUODOODOODOOOOOOO
000 ROODODODOOOOOOD (00O0D00DDODDODOD)0D000D0O00UseMethod 00000

pooooo
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gboooboobooboobooboobooboobooboobooboobooboobo
gboocooobooooobooboooboooboo

gbobooboobooooobooobooobooooooboobooboobooboooooboonn
00000000000000000000 ROODODODODO0DUOO0OO0O0O0O0O0DO0O0O0ODOO0OOO0ooo
gboobuooboboboboaoboabogbooboboo

UseMethod DO 0O OOOOOOOOOODODOOODOOODOODOODODLODOODOODOODO
.ClassO .Generic 000 .Method 00 0UI0DDD0DO0ODOOOOODO ROOOOO dispatch
0000000b00b0db0bd .ClassU0D0OU0ODODO0ODODO0ODODODODO .Genericdoognono
O0O0b00O0dnO .Method DOOO0OODOOODOODOOODOODOODODDOODODOUODODDOOODOO
O00o0oo0oDoo00o0o0oD .GroupOOOOOODOOOOOOODOOOOOODOODODOO
(undefined) [Group methods], page (undefined) 00000000000 UseMethod 000D
gooobobobboooobobobobtboooobdooob bbb bboUooUL O

gboboOoooOooobooobOoobooboobOOoobooooooooooooobOOoooonn
gboooboobooooboboobooboobooobooboboooooobobobooooobOobobo
oooooooboooboooboobooooooboooooobobooooobUobbooooDbOoDbO
gboobobooboooooooobooooooooooooob0oDb OO0 bobobobobobo
obooobOo0ooobOOo0oooboooobO0obo0oobo0bo0ooo0on0n UseMethod OOOODOO
oboobOoboOooboobooooboobooooboooog

UseMethod D0 O 0OO0D0O0OO0DOOODOOODOOODOODOOOOOOOODOODOODOODO
gooo

gboboobooboobooooooboobooboooboooooboooboooboboooobooooDn
goooobooooboboboooobooooobooooboobooobobo

UseMethod D0 OO0O0O0O0O0OOOO0ODOOO0OOOOCOCODOOODOOOOOOOOODOOOO
U0 UseMethod O O0O0OOOO0O0OO0OOOOO0DOOOOODOOOOOOOOOOOODOOOODOO
gobooooobobooooooobooobooooboooboooooobooooobo0ooboooooon
gooboooooobogoooooooooboobobooobooooooobooobboooDDDO
oobobooooobooooooooobobobooooobooooooboooobo0oOoon0n NextMethod
oooooooo

NextMethod DO DO O0OOODOODOOODOODOOOOODOO

NextMethod D00 0O0OO0OO0DOOO0OO0O0OOOOOO0OO0DOOO0OO0OOODOODOOOODOOOOOO
gbooobooboboboooooboobooooobobooboboooobobooooobOobobo
goooooooooboobooboboooooooboboooboooooboboooboooDoDbobO
oboboobooobooooooobobobooooboboboobobDoooboboobOobDOobDOon
00000000 NextMethod 0000000000000 0OOOOOODOOOOOOOOOO

gbobooboobooooboooobobooooboooooboan

NextMethod 0000000000 NextMethod(DO D OO, DODOOOO, ...) 00000
O 00000 DOOO0000D0O000 .GenericOUOOODODOOOOO object DO0OODODDOOO
0000000000o0o0o00o0oUo0oooo...’000000000000O00OO00
oooooboooog

0000000000 .GenericO .Class 0000000000 O0O0O0OOOOOOOOOO
UbobobobobobobOobononog NextMethod DOOOO0OOO0OOO0OO0OO0OO0DOODOODOO
uobooobooooboooboobooboobooboooobooooboooooobooboonn

obobooobooobooobooobooobooooonoOon .MethodOOOOOOOODOOODOOO
OO0 NextMethod O .Class OO0OO0O0OO0OOO0O0OOOODOOODOOOODOOOODOOO
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O00.Method DODOOODOOODOOOOOOOOOOODOOODOOOOOODOOOOODOODO
obooobOobooboocooobooooooboboooooboboooooboboooooboobn
good

000000 NextMethod OO0 ¢...’00000000000D00OD0OOOOOOOOOO
goooo

-gbobgoobobobooboboobobooboboobooobobooboboon
gboooaogd

oboooooboooooooon

-000 Nextmethod 00000000000 0O-00000000000OO0OOOOOOOO
0000-0000000000000000D (0000DO0O0O0O0000)0D00D0D0O0O00Oo
oooooobOooooboobo-0obooboobooooDo

O0000000oooooooon ClassO0000000DO0O0DOOOODOOOOOOOOOOOO
NextMethod 0000000000000 OOOOOOOOOOO

000000000 .Generic 0000000000000 DOODOODOOODOOODOODOOOO
000000000 NextMethod 0ODD0DO0OO0OOOOO

gbooobOoboobooboboooboobooooobo

5.2 oooooooo

0000000000000 00 ROODUOOUDOO0OO0OO0O0O0U0O0O0O0OO0OOOOD ==0 <O
gboboobOoboooboobobooooboobobooooobobooooboboooobobo
oooooooooooooboboboboooobooooboboboboboooboooooooo
gbooooOoboooooobooboooooboobobooooob0oboooobobbooooDbobo
gboocooobooooobooboooboooboo

obooooboooooboobobooobooboooogon

‘Math’ abs, acos, acosh, asin, asinh, atan, atanh, ceiling, cos, cosh, cumsum, exp, floor,
gamma, lgamma, log, logl0, round, signif, sin, sinh, tan, tanh, trunc

‘Summary’ all, any, max, min, prod, range, sum
¢ 9 -~ —_ —_ —_ —— 0/0 0 0
OpS +, ) *a /a ) < 9 >7 <_7 >_7 cTy T AA? A\AH &7 la !

Ops 0000000000 0DDOOODOOODOODODODOOODODODOODOOODOODODOO
goooooobooobooooboooooobooooooboboooobUobboooOoDboDbO
obooooOoboooooboobobooooobobooooobobooooobobboooobobo
gboobOobooooboobooooooboboooooboboooooboboooonbobn
gbooooOoboboooobooboooooobobooooobOobooooboboooobobo
uboooboooobooon

00 0000 0O Ops 00000000 .Method 00000 ODOOODOOOODOOOOOOO
Method U0 OOOODOO0DOOODOODOOOODOOOODOOOODOODOOOODOOOOD
obOob00obOobobOobOobOobOoboon Method DOOOOOOOOOODOODOOO"" O
ooooooo
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5.3 ooooooo

gobobooooboboooboboboooobboooobbooooooooboboooon
UseMethod D00 O0O0O0OOOOOOOOOOODOODODODODOOOOOOOOODOOOO
OO00000000000 UseMethod OODOO NextMethod DODOOOOODOOOOODODO

0000000000000 0ob00b0obO0bUob0obU0DbUODbObO UseMethod DO OO
U0o0o0oo0ooo0o0oooobO0obOobObD .Generic, .Class OO0 .Method DODOODOODOO
oboocobOoboooooooboboooboobobooooobobooooobobooooobOobn
gooo

obobooooooboooboooboobooooboooboobooobooboooooOoobooboOooonn
U print 000 summary 00 000000000000 O0O0O0O0O0COOCOOOOOOOOOO
gbobooboobooboboooboobobooboooobobooboobooboboooboobOobobn
0000000000000 00000D0 print 0000 summary DO00O0OOO0D0O0OO0DOO
obooooboobooboobooobooboobooooboon
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6 oooooooooooo

ROODODOO0DOO0OO0OO0OO0OOO0OD0O0O0O0O00000O00000000000000000000
000000000000 0000000000000000000000000 Lisp O Scheme
000 “00000000070000000000000000000FORTRNO ALGOLODO
000000000 Lisp000O00O0O0O0O0OOU0OOOOOOOOOOOOOO “O0O0O0OOO”
gbobooboboooboooboooboobooooboon

ROODODODODODOOUODOOOO COODO0ODOUODO0OOOO0ODOO0OOOLIsp0O0OO0OOODOODO
000000000000 0000000O000O0O00DO00DO0ODO0OOD LispoO0oOORDO
ooooooooboboooobooboboobooooooboooboobooDobooooooDbobo
goooboooobobooooobooooDboon

gboboooboboobobooooooobuobooobooboboooboobOobooboobOoboon
00000000000000000000 ROOODO0DO0O000000000000000000
oboooobooboooboobbooboobbooobobooobooobooobbooobobon
model.frame 000000 (D0DDODDODODODODODODODOOOOOOOOD)0DO0D0DOODOOOODODO
gboboobOobooooooboboooooboboooooboboooooboboooobobn
000000000000000000000000 curve 000000000 sin(x) 0000
goooboobooooboobooooooooboooboooobooboooobooooDoob

gboboobOoboobooboboooobooboooobooooboOobooooboooo

6.1 0ooooooOOOOOOOO

000000D0000000000000000000000 (cal)DOODO (expression) OO
000 (function)DO0O0DO0O0O0D0O0000O00DO00O0D0OO0O0DOO0OO0OO0OO00DOOOODOO0O “O0
00000”’00000000000000000000000D00000O00000O000000
0000 quote 0000000000000 0O0DODOOO

> el <- quote(2 + 2)
> e2 <- quote(plot(x, y))
0000000000000000000D00000000000000 e10 e2000 eval
000000000000000000000000000000000 e20000000000
"call" 00000000 DO0D0O00O0D0O00 plot 0000000000000000O0D0O0OO
0000000000000 e10000000000000000000O0D0O000O0D0B00O00
00000 +00000000000000000

00000000000000000-00000000000000000000 as.listO
as.call 00000000000 0O0D0O0O0O0O0OO0OOD

> e2[[1]]
plot
> e2[[2]]

X
> e2[[3]]
y
goodobobobbodooooobboboooooooobbbboooooboobobooo
> e3 <- quote(plot(x = age, y = weight))
> e3%x
age
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> e33%y
weight

o0o0ooO0o00ooOOo0o0ooooOoooo0o0DO0o0o0D mame" OO0OODDOOODOOOO
gbooooooooboooooobobobobooooooooobobooboooooobooooono
ooooooobooooooobooooooboooooobUoboooobobbooooDboDbO
obooooooobobobobooooobobooooooobobobooboooobOobobo
U0 as.name 000000000 0O00O00O0 e200000000000000000O0

> e2[[1]] <- as.name("+"
> e2
X +y

gboboooooboboboboooooooboobobobooooobooboboobonon
uo

> el1[[2]] <- e2
> el
xX+y+ 2

0000000000 ROOODODOO0O0000000000000000000000000
gboogooboooo

> el <- quote(4 - 2)

> e1[[3]] <- quote(2 - 2) # replacing the ‘2’

> el

4-2-2
el 00D000D0DOOODOOODODOOOD 4—-(2—-2)0000 4—-2)—2000000000
000000000000 00D000000000

> eval(el)
[1] 4

0000000000000 00000000D00000000000000000000000
000000000000 00000000004-(2-2)000000 "-"(4, "(" ("-"(2,
2))) 0000

obooooobooobooooooboobooboooboooboooooboooboooooooboo0ooonn
gbooobOoboboooooboboooooboboooooboboooobobooooboDbn
goooo

0000000000000000 ROOODODO0DO0O0O00O00O000D0000o0o0OO00oo

> deparse(quote(c(1, 2)))
[1] "c(1, 2)"
> deparse(1:2)

[1] "C(l, 2)"

> quote("-"(2, 2))
2 -2

> quote(2 - 2)

2 -2

obooooOoo,0o0boboocoooboooooboboboobooboooooboooooaon
..00000000000O0.. Splus000000DOOOODO...
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6.2 OO

gboooooobobobobooooooboobobobooooboobobobobLooon
goooobooboboodooooooboboobobodoooobbo bbb bbbuuo
Ub0o0O00O0b00000boOo0 plet.default DOOOOOOODOODO:
xlabel <- if (!missing(x))
deparse(substitute(x))

Ubb plot 0 xOOOOODOOOOOOOOODOO0DOOOOO0 x-OO4obOobOoOooooooo
ooo

00000000000000000 substitute 10000 xO000000000000 x0O
0000000000000 00000000000000000 x00000000000000
0000000000000 0000000000000000 ROODOOODO (see (undefined)
[D0DO0D0DD0O00], page (undefined)) 0000000000000 D0000OODO0O0OOOOOO
000000000000000000000000000000000000000000000
O0substitute 0000000000000 0000000000000000 substitute O
0000000000000000000000000000000000000

substitute U0 O0O0O0OO0OO00ODOOO0OO0O0OO0O0OODOOOOOOOOOOODOOOOOOO
U0000b0ob00o0obo0o0obO0oboOnD substitute UO0OD0OOD0OOD0DOO0OODOODOODOODO
uboobooboooboboaoboabaon

> substitute(a + b, list(a = 1, b = quote(x)))
1 +x

xOOooooooboboobooooobobooooboooooboobooooboooboooobaon
gbooobooooboboooooboooooboboboooboooooon

> plot(0)

> for (i in 1:4)

+  text(l, 0.2 * i,

+ substitute(x[ix] == y, list(ix = i, y = pnorm(i))))

00000000000000000000000000000000000000000000
0000000000000000000000substitute(x<-x+1, list(x=2)) 000
00 2<-2+10000000000 ROOOOOODO0000000O00000000O00O000
0000000000000 0000000000000O000000000000000 “000
0000”000 {}>=40%" years"’ 00 0000000000000 D0DOO0O0O0OOOOOO
0oooooon

gboboooboooboobooboooooboobooboooboooooooobooooboooonn
boboboboboboboboobobobobobOon substitute UOODOODOODOO
ooo

> expr <- quote(x + y)

> substitute(substitute(e, list(x = 3)), list(e = expr))

substitute(x + y, list(x = 3))

> eval(substitute(substitute(e, list(x = 3)), list(e = expr)))

3 +y

goo0oooooooobooooo0: oooooooooooooooobooooooooon

gooooodoooboooooooooooooooooboooooooooobooouooon
ooooobo, bbb b0ooboobbo0ooboooboobDbooboboobUoonobo
(DDDDDD)DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
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00000000000000000000000000000000O0000000ODO0O0O SO0
obooboooooobooboboboobooboooboobOoboboboooboooooooooboOooobn
0000000 quete 0 OO0OO0OO0O0OOODOOOOODOODOOOOODOOO

0000000000000000 substitute 0000000000 OOO0OOSO0OOOOO
O00O0OROOO0OODO0OO0OOO0OOOOOOOOOD SO0O0OO0OO0O0OOODODOOOOOOOOO
gooOoooooooo SO0 £((1)) 0 f(1) 0D00000000oo0o0o0oo0o0oo0oooonoR
gbboooOobooboboooboobobooboooobdoboobooooboboooooobobn
good

logplot <- function(y, ylab = deparse(substitute(y))) {
y <= log(y)
plot(y, ylab = ylab)

}

0000000000000000000y 000000 ¢(...) D0D000DO0O0OOOOOOO
obob0o0o0ooooboobobOobo ylabOOOOOOOO ylabOOOOOOoooooooOd
o000 ylabOOOOOOOOOOOODOOOOODOOOOOOO

logplot <- function(y, ylab = deparse(substitute(y))) {
ylab
y <= log(y)
plot(y, ylab = ylab)

}

000000 eval(ylab) 000000000000 U0OOOUOOOOOD ylabOOOOODOODO
0000000000000000000000000000000000000 quote(loglel (y))
ggoobbbboooobobobobtoooooobbbbooooobbobo

6.3 Dooooooo

eval U0 0O0O0OO0O0DOOODOOODOOOOOODOOODOOOOOOOODOOODOODOODOO
oboooOoboboocoooboooobooboboooooboboooooboboooooboobn
eval 000000 OO0O0OOO0OO0OCODOOOOOOODOOOOOOOOOOOODOOOOOnOO

gobooboobboobooboobboobboobooboooboo (Cf.???)DDDDDD
U00obOobob0ooboobooboonon substitute DO OO0O0OO0OO0OOODOODOOOODOO
0000000000000000000 (D0D0O00000000000000 lexical DODOODO
000000000000 00000000000000) 0000000000 O0OO0O0o0oDonoD
0000 eval(expr, sys.frame(sys.parent())) ODO0O0O0O00O0O0O0O0O0 eval.parent 00O
gbooood

ubooooobobobobooboobobobouobooobOobOobobDOoboboboobnooo
00 dataUO0OOOO0OOOOCOOO model.frame OO O 0OOOOODOOOOODOOOODOOODOO
0 data 0O00ODD0O0O0O0D0OOODODOODODOOODOO0O model.frame DDODOOODODOO
gooooooobooooooboobooobooobbooobbbooobbboobboobo
ooooboooboobobobobouoobooboobuoboboooooo
eval (expr, data, sys.frame(sys.parent()))
ggobooobobooobbooobbooobbooobbooobooobboooub oo
oooobooboobobobooboooboon
eval(quote(total <- 0), environment(robert$balance)) # rob Rob
oooobooobooobooobooobuoobo0obooboobooboUoboUobooboobo
ooooboooobgon
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6.4 0oooooooOOOO0

000 "expression" 00000000 (undefined) [Expression objects], page (undefined)
ooodobooobooboobuooboobobobobouooboooboobooo

> ex <- expression(2 + 2, 3 + 4)
> ex[[1]]
2+ 2

> ex[[2]]
3 +4

> eval(ex)
(11 7

gobooooboobooooboobooboooooobooboooooboooooboooooDooDoOoDo
000000000000 00000 quote({2+2; 3+4}) 00000OU0OOODOOODOOODO
obobOooooooboboobobobooboobooobooboOobobooboooboOobOooonboon
gboboobOobooooboobobooooobobooooobobooooboboooobobo
gooooooobobooboobobobooooobobooboooobDoboobOooDOoDboDbO
oboboobobobob0ob0ob0ob0obO0oDbOoD eval DO0OOOOODOODOODODODODO
ooooooboooooon

> eval(substitute(mode(x), list(x = quote(2 + 2))))
[1] "numeric"

> eval(substitute(mode(x), list(x
[1] "expression"

gboboobOoobooboooboooboobooooooboooooooooooboooDn
gobboobobooobbooobooobobooobbooobooobooobbooooboo
ugbobooboobogboobooobbobboobodaa

expression(2 + 2))))

> e <- quote(expression(2 + 2))
> e

expression(2 + 2)

> mode (e)

[1] "call"

> ee <- expression(2 + 2)

> ee

expression(2 + 2)

> mode (ee)

[1] "expression"

U0 el eelUlbUdbooobobooboboboobobbodboboobaobooband
ooooobooooboobooooa

6.5 ooooooooo

oobobooooOooobooboooooobobo0oooOboOobOoO00DbDOsys.call DOOOOOOOO
oboooobobooooOobooooobobooooobobooooobooooon

> f <- function(x, y, ...) sys.call()
>f(y =1, 2, z =3, 4)
f(y=1, 2, z =3, 4)
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oobooboobooobooboobboooooooboooboobooboOobobooobDooDo
oboocooOoboobooooobooooboobobooooobOoboooooboboooooobOOobn
000000000 (00000 x)000000000000000O000O0

ogoooobboodooooooboobbobb o000 oOoOoa
000 match.call DO 0O0O0O0OO0OOOODOOOODOOOOOOOOOOO0ODOOOOOOOOO
gdoooooon
> f <- function(x, y, ...) match.call()
> f(y =1, 2, z =3, 4)
f(x=2,y=1, z =3, 4)
gobooddoooooo xddboboodooooboodooooboooooobouooooo

gobobooobooboobobobobboobooob0ooboobUobDbobDoobDoUobOoo
oooobooobooobooboobobooob0oob00o0oboob mMUoboboooooboog
mf <- cl <- match.call()
mf$singular.ok <- mf$model <- mf$method <- NULL
mf$x <- mf$y <- mf$qr <- mf$contrasts <- NULL
mf$drop.unused.levels <- TRUE
mf[[1]] <- as.name("model.frame")
mf <- eval(mf, sys.frame(sys.parent()))
googboboboboooboboboobooboboboboobobobobboobobo
oooooboobboboobbooobooobooboobbooobOooooboooboooboo
goobooboobooobooobooobboboobooboOoboboobbboooboOoooboga
gbooboobdoooboobboboboboobooNLLOoboboboobobbooboboon
DDDDDDDDDDDDDDDDDDDDDD(DDDD drop.unused.levels = TRUEO O OO
|:|)DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD as.name ("model.frame")

0000000000 quote(model.frame) 0000000 O0OD0OD0ODOOOODOOODOODO
oooobooogon

00 match.call 0000 FALSEOOOOOOOOOO “...’00000 ¢...’000000
Ubo0obO0b0o0ob0obo0o0dn expand.dots ODOODO
> f <- function(x, y, ...) match.call(expand.dots = FALSE)
>f(y=1, 2, z = 3, 4)
f(x=2,y=1, ... = list(z = 3, 4))

..oooooo (DDDDDDDD)DDDDSDDDDDDD list 00000000000
>el <-f(y=1, 2, z=3, $...

> el

$z

(1] 3

[[2]]
(1] 4

0000 match.call 00 O0O0OOO0O0O0OOOO “...’000000000000O0O0OOO0O0O
oobo0oobooboo0oboooboobboooobOogD ploet.formula00000O00O0OO0OO
m <- match.call(expand.dots = FALSE)
m$... <- NULL
m[[1]] <- "model.frame"

00000000 update.default 0000000000 O0O0O0O0OOOODOOOOOOO
gboboobOoboooobooooboobooogoboon
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extras <- match.call(expand.dots = FALSE)S$...
if (length(extras) > 0) {
existing <- !is.na(match(names(extras), names(call)))
for (a in names(extras) [existing]) call[[al] <- extras[[all
if (any(!existing)) {
call <- c(as.list(call), extras['!existing])
call <- as.call(call)

}
extras[[al] ==NULLOOO0O0OO0O0O0O0O000O0000DOO0ODOOOOO0OOOOOOOOOO
gboobogooboobooboobuoobooboobooboobooboobbobboooboobo
gbooboooboooboooon
gobooboobo0oboobuoobuoobobbOobd call D do.call 0D OO
U0 callOODOOO0OO0ODOO0OOOOOODOOOOODOODOOOOODOOOOOOO0DOAO

> x <- 10.5
> call("round", x)
round (10.5)

0000000000000 x0000000000O000000round(x) OOOODOOOO
dobododoobooooooooboooooboboooooObL0 oo L0 DDoOooDLoooOooOoo
aoo

00 do.call DOO0OOODOOOOODOOUOO0ODODUOOOOUOODODUOOOOUOOObOUOOOOO
"list" 0000000 0OODOODODODOOODOOODODOO00 chvindJ0O0O0OOODOODOOODOOO
dooooooooobooooooboooooo

is.na.data.frame <- function (x) {
y <- do.call("cbind", lapply(x, "is.na"))
rownames (y) <- row.names (x)

y
}

000000 do.call("f", 1list(...)) 0000OD0O00DODOO0O00OOOOOOOOOODOO
000000000000 000000000000000000000000000000000
00000000000 000000000000 call 0000000000
6.6 ooooo

00000000000000000000000000000000R O0D0O0O0000000
ugbodgboooooooboabod

body oooobooooobobooog
formals gboboobOoboobOobooooobon pairlist DOOO

environment
O0000000O0ooooao

body<- booobOobooooboboooooboooo

formals<-
00000000000 00OoO0oobooaoa
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gd<- gbooobooobooobobboobooba

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDevalq(X<—5,
environment(f)) 00000000 OOO

00 as.list 00000000000 OOOOOOOOOOOOOOOOOOOOOO0O00O0
uboooboooboooooobooooobn as.function 0000000000 OOOOOOO
000 SO000000000000000Das.list00000000000O0O0OOOOOD0
O00000 as.function 000000000000 DOOOOODO0OOOODOODOOO
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7 gbooboboboboobooboo

7.1 000000O000O0O0O0000000

0000000000000 000000 ROO system 000000 OO0O0O0OOOOOOO
0000000000 (bO0O0O0O0OD0O0OD00D0) 0000000000000 00000OoOoooD
(00DDO0000D0DOD0O0000)0000000000000 command 00000000000
000000000000 ROOODODOOOO be internal 0000

00 system.time 0000000000000 0DODOOO (DOODOOODOOOOOODO
Unix 0000000000000 00000000O0O0O)O

7.2 00ooooOoOOoOoO0OO0O00

0000000000000 00 ROODODODODODODOOO0O0O0O0O section “00000000
00000000007 in Writing R Extensions 0000000

00 .CO .Fortran JOODOOUOODO dyn.load 0000 ROOODOODOOUOOOOODO
000000000000000000000000000D00D00D0Do00o0oo0 €O FORTRAN
0000oo0o0oooOoooo.cooo C+ 0000 COODOUOODDOUOODOOOOO
obooobOoooobooboooogd

00 .Call 0 .External 00000000DDODO (00O COODO)0OODODROOODOD
obooobOoooobooboooooboooon

7.3 .Internal o .Primitive

.Internal O .Primitive 00000 UO0OO0OO0OOO ROOOODODOOOODOOOOO C
O000000000000000 See section “.Internal O .Primitive” in Writing R Extensions.
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8 ooono

RUOOOUDOOUDOODOODOOO00OO0ODOD0O0D0O00O0T stop O warning OD00OO0O0OO0O
obooooooboooboobono "warn" O0OOO0OD0OOO0OO0OOOOOOOOOOCODOOODOOOOO
gooooo

8.1 stop

stopUOU000000O0O0O0O0COO0OOOOOOOOOOOODOOOOOOOOOOO0O0ODOOOO

8.2 warning

U0 warning 00000000000 Owarning 0O0O00000O00O0000O00O0 "warn" O
000000000 "varn" 000000000000 O0O0O0O0O0O0O0O0OO0OOOOOOOOO0
000000000000 0000D00D000 1000000000000000000 2(000
000D)00000000D000000

00 "warn" 00 (00D0)000000000 last.warning 000000 0warning 00
0000000000000 0D0000000000D0000000000OD 1000000000
00000000000D0000D00 0D 00000000000000000000000000
000000 last.warning 0000000000000000000O

8.3 on.exit

0000000000 000000 on.exitJOOOOODOODOOO0OOODOOon.exitOODO
oboooooobobooooobOoboooooooobooobooooboobooOo0ooonbobn
gboboobOobooooboobobooooobobooooobobooooboboooobobo
U000Oon.exit 0000000000 ODOOOOODOOODOOODOODOOOOOOOOOODOO
goooooo

on.exit 0O OOOOO0OO0OO0OO0D0OO0O0ODOOon.exit00OO0OD0OOOO0OOOO0OOOOOOOOO
gbooobobooboobooood

on.exit 0000000 ODOOOOODODLOOOOODOODOODODOO

8.4 restart

restart 0000000000000 (DO0OO0ODDODOO0O0O0O0OOOOOOD)00O0O0OOO
gboboobobooobobooooboooooboobooog

restart 0000000000000 ODO0OO0OO0OODO0O0OOO TRUEODDOOODOODOOO
Ob0000000000 FALSEOODOOOOOobOoooooono

gboooooboooobobooooboooon

gboboooboooobobooboboobooooobooobooooboooooooboobooooboooDooDO
ooooooooobooboooboboobobooboooboooboooboooboobOoooOooooOooobo0ooonn
gboobOoboooooboboooboobooooobooooboOoooon
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8.5 ooooooooo
ROODODOD0OOO0OOO00OOO00OOOOOOOOOO0OOO00O options 000000000

00000000000 0O00

‘warn’ Ooo0000o0oooon

‘warning.expression’

gboboobOoboobooooboooobooboooooobooooobooboooog
gooooobooogoooo

‘error’ oboooooboooooooboboooooboboooooboboooooboobon
booobOobooooboboooooboooog

options("error") D00OUOU0ODUODUODDO on.exit D00D00D0D0DDO0OOOOOOO
ooo

000000000000 ROOOOOOOO options(error = expression(q("yes")))
000000000000 000000000000 ROOOOO0OOoOoOoOoooog
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9 oooo

000000000000000000000D0ROODOOO0UOD0OO0DOOOODOODOO0OO
gboogoboooboobooboobooboobooboobuoobooboobooboobo
gboabuoobooobgbooaoboan

0000000000 browser OO0 debug UOOOOO0O0OO0O0O0O0OO0OOOOOOOO
obooooboobobooooobOoooooooboboobooooboboooboooOobOoDbn
uobooboobooboooobooooooboooooboooooooooooooboooobooooDn
goooboooobooooooooboooobobobooooo

ROODODODO0DODOOOOODOOOOOOOO0OOOOO

RET)’ gobobooboobobobobooooboobobobooooobooboboboonog
LC7

‘cont’ gbooabooaan

‘n’ gboooboooboobobbooboobooboooob

‘Q gboooboobooboboboobooboobon

gboboobobooboboobooboobooboooobooboobd getd00oooOooO
ubodabougbouoobabbdabodan getODuobooboboobooonoooon

0000000000000000000000000000000000 (COOO00)000
000000000000 0000000000U000O00Oo0O0DUOoOooDUoOooDooOoUoO R
gboboobooboooobobooooobooo

9.1 browser

OO0 browser 00000 RODOODDODOOOOOOOOOODODODODOOOOOOODOODOO

browser HOOOOOOOOOO

> foo <- function(s) {

+ ¢c <- 3

+ browser()

+ }

> foo(4)

Called from: foo(4)

Browse[1]> s

[1] 4

Browse[1]> get("c")

[1] 3

Browse[1]>

9.2 debug/undebug

0000000 debug(fun) 0000000000000 O00000D0O00ODO0ODOO0OOOO0
gbooobooobooboobooboobooboobooboobooboobooboobo
gboabooaboaboaboabooaboabuoabuaoabuoobuoobuoobooonooong
gbooobOobooooboooobooboooobooooonoo

00000 uwndebug OO O OOO0OOOOO0O0OOOOOOOODOOO



Chapter 9: 0O OO 40

> debug(mean.default)
> mean(1:10)
debugging in: mean.default(1:10)
debug: {
if (na.rm)
x <= x[!is.na(x)]
trim <- trim[1]
n <- length(c(x, recursive = TRUE))
if (trim > 0) {
if (trim >= 0.5)
return(median(x, na.rm = FALSE))
lo <- floor(n * trim) + 1
hi <-n +1 - 1o
x <- sort(x, partial = unique(c(lo, hi)))[lo:hi]
n <- hi -1lo +1
}
sum(x) /n
}
Browse[1]>
debug: if (na.rm) x <- x[!is.na(x)]
Browse[1]>
debug: trim <- trim[1]
Browse[1]>
debug: n <- length(c(x, recursive = TRUE))
Browse[1]> ¢
exiting from: mean.default(1:10)
[1] 5.5

9.3 trace/untrace

ROODODDOOOOOOOOOODODODO trace 0000000000 Otrace 00000000
gboboobOoboooobooboboooobooboooooobobooooboboooobobo
goooobooooooboobobooooobooooobobooooboboooo

trace U0 0O0O00O0OOOO00O0OOO0O0O0ODOO0O00O00O0OOO0O000O0O0OOO0O0O0O0O
O00000000000000 uwntrace JO0000O00O0OOOO0O0OOOOOOOOOO
> get("[<-")
.Primitive(" [<-")
> trace("[<-")
> x <- 1:10
> x[3] <-4
trace: "[<-"(*xtmp*, 3, value = 4)

9.4 traceback

gboooboooboobooboobOooboOon .Traceback OOOOODOOOOOO0OOOOO
Uoo0oo0bobOog.Traceback DO OOOO0O0OOODOODOO0OOOOOO0OODOODOOO
U000000Db0000b00Od.Traceback D OO0OO traceback DO OODOOODOOODOO
oooono
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10 oooo

0000000 ROOODODOOOOOOOOOO0OO0OO0O0OODOO0OO0OO ROOooooooooo
0000000000000 000000000U00UO00000O0D ROODOUOODOOOOOO
00000000000OoROOODOOOOOOOOOOO

10.1 ocoooooo

10.1.1 ocooooooo

ROOODOODOOOOODOOOO0OODOUOOOOO
e IOOOOODOODOODOO

e IOOOOODOODOODOO

e JODOOOODO

0000000000000O0 ROOOUOOO0OO0UOOO0OO0DUOOOUOOOOOOOOUOO
000000 ROOODOOOO0OOOU00OOO0O0O0OO0OO00OO0OOO0O0O0O0OoOooOOoOooOoooooo
0000000000 (000 >’)00000000000000000000000000000
0000000000 (D000 +4)00000000000000D000000O00000O000
obooooOoboobooobooboboooooboboooooboboooooboobooooobooDbo
0000000000 (D0O0O0O0O0O0O0O0O000000) 0000000000000 OoOooo
000000000000 “Syntax Error” O00D0000000O00OD0DO0ODOOOOOOOO
ooooboooooboboboooooooon

Ubob0OoobbO0d parseJ00000000O00O0O00000O00O0OO sourceddnoonon
gboboobOoboooobooboooobobooooooboboooooboboooobobn
gooooobooboooobooooooboboooooboboooobobbooooboDbo
oboooooboooooo

gboboobo0oboobdd parse DU0O0O text=0000000000000000O00O0OO
ugboobuoobooobagbbooboaobaobuooobooboan

10.1.2 oooO

00D000000000D00000000 ROODOODODOOODOOOOOOOODODOO0ODO
000000000 Section 2.1.3 00000000, page 30 Section2.1.4 00000000
O)],page4 00000000000ROOOOOOODOOOODOOOOOOOODOOOODOOOO
0000000000000 00000000000 ROODOODOODOOOOOOOOOO0O0O0O
000000000000000000000000000000000D0000000D00D000
ROODODODOOOOOOOOOOOOODOOODOOO0DO00D00000 x<-10 "<-"(x,1)0
0o0ooooDoo

10.1.3 ooooo

000 ROOOUOOO deparse 0000 ROOODOOOOOOOOOOOOUOOUOOOODO
obooooooobobobooooob0obobooooobDOoDbOon "expression" UOOODOO
obooboooobooboobooobobooobobooobobooobooobooooobooOon 1:5
0 "c(1,2,3,4,5)"00000000000000 cO000D0O0OO0O0ODOOOODOOOOOO
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gbooooogoboooooooobobobooooooobobobooooooooobDOoboobo
obooooOoboooooooboboooooboboooooboboooooboboooooboOobn
gboooboooobobooobooooon

10.2 oooo

0000 are the elementary building blocks of a programming language. They are recog-
nised during lezical analysis which (conceptually, at least) takes place prior to the syntactic
analysis performed by the parser itself.

10.2.1 oo

booobOobooooobooooboboooobooboooon
OO0O0O0O0OODOOOONULL, NA, Inf OO0 NaN DO OODO

NULLOOODOOO0OO0O0O00DONAOOD (“Not Available”) 00000000 Inf O NaN
00000 EEE 0000000000000 0OOO (DOO00O0O0O0O0OO0OO 1/000/0000)D0O
goo

00000 TRUEO FALSEOOODOOOOOO

00000 CoOO00O00O0U00o0oU0o000O0o00UDO00O00OOU ‘0000000000
00000000000000000000 ‘0000 ¢ 00000000000000000
gbgboobodgboboboooobobbooboobobobooboboboboooboabo
gbooobOobooooobobooobOOoboooooboooobOoboooonoOoDn

OO0000000 110 0.1 .2 1le-7 1.2e+7 2e 3e+
000000000000000000000000O000O000O 220 33000000000
gbooobooboooobobooooboooooboaoa
obooooOoboooobobooooboobooobooooobooboooooboooon

000000000000 000000 490000000000000000000O0OO0
gooboobooboobooboobooboobooboobobooboboobbobobonbobo
uon

OO0000000 21 4.11 1le-2i

oooo0oOoO0oooo0Oo (*)bo0o0oDo000 (") DOo00D0D00O00D0DOO00DoDoDoOOo
000000000000 000D0O00000D00O0 00000000 0000000000

\’ ooooo

\" ooooo

\n 00

\t oooo

\b 0o00ooon

\nnn 0000000000000

oobooobooOoobooobooboooboooobooobooooobooooooobooooooooon "NAT
0 “000”000000000000
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10.2.2 0ooo
00000000000000000000 (*.)000000000000000000000
Ooooooooon

0000000000000 00000000000DOO0OD0ODO000 (DO00O00O0oOooDoon)
gboboobobooboobooooboboooooboon

00000000000000000 1sO00O0000oOOoo*...’0o00 ‘.., 4..2,000
gooobooboooboooo

oboobOoboooobooboooobooboooobobobooobooboobOooboooon
get U assign 0000000000 O0OO0O0DOOO0DOOODOOOOOOOOOOOOOOOOO
oooo (oo "x"<-1)0

10.2.3 ooO

gbobooboooboooboobobbooboaoboobuoobobooaoboa

if else repeat while function for in next break
TRUE FALSE NULL NA Inf NaN
.1 ..2 ete.

10.2.4 ooooo

ROOOOOOOOOOOO (infix)0DDO0OO0O0OO0OO0OO0OO0O0O0O0O0OOO % 000000000
000000000000 9% 0000000000000000000000000000UO00
oooobooogon

oboooooboooooooboon
Wl %xh W% hin% ho% hx%

10.2.5 oooO

000000000000 0000000000D0OD (000000 D)0D0D0D0D0O000O0o0Oo
0000000000000 (x<-50 x<-500000)0

00000 () 0000000000000000000

gbobooooboobobobobooooooobooboboboboooobobobobonoon
gboboabooaboobooboobooboabooboobooboobooboobooong
oood

U0000 else0000000D0OO0OODOOOD DOODODOO0ODOOOOelse00DOOoOonDO
obooooOobooboobobboonoonD if 0000000 elsed00b0oooooboooonOg
00000000000ROODO0OO0OO0OU0OO0OO0OOO0OOU0LOOO0OOOOUOOOOOOOO
gboboobOobooobooboobooooooboooooobobooooboboooobobo
gboooooobooobgn

00O (,) 00000000000 DO0O0O000OD0O0O0O000
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10.2.6 oooooooo

R uses the following operator tokens
+-x/Wh " 00
>>=<<K===I= 00
L& | ao
- gooog
-> <- o
$ 0000000
: oo

(000000000000 DODODOO0O0ODODODODOOOoOoOoO)

10.2.7 ooooooooOo

ooooo—C0O Y9Y9Y—-0000000000000000000000D0000O0oooon
000000000000 0ooooooon

ODo00—{and ‘¥Y—000000CCOO000O0O0O0O0O0O0O0O0OODOOCOOOOODOOCOCOOO
oooQ

10.2.8 oooooooooO

000000000000000000000000000 ‘(1’0 ‘(1)’000000000
0000000000000000D ¢ 000000000000

10.3 ooo

ROOODODOOO0O ROODOOODOOO0O0O0OO0O00O0O0ODO0O000000O0O0000O000000
gbooobooobon (DDDDDDDDDDDDD)DDDDDDDDDDDDDDDD

goboobooobooboobobboobooboobo

10.3.1 cooooo

ooobooboo0obobooobobuo0oobb0ooobbooobooobbooobboOoOobDbOoo
goooo
function_reference ( argl, arg2, ...... , argn )
gooooobooooon
e 00ODOD (0DDO)
e OO ([l[ll:ll]DDDDI:lDI:l[lDDDDDDDDDDDDDDDDDDDDDD)
e IO (DDDDDDDDDDDDDDDDDDDDD)
000000000000000 (tag=expr)000000000000000000000OC0
oooooo ‘..., .2, 000000000
dooooooooooooooo
od
f(x)
g(tag = value, , 5)

"odd name"("strange tag" = 5, y)
(function(x) x72)(5)
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10.3.2 noooooooooO

0000000 (DOoO0O0ODoOooo)o

_— (0ooo)
hxyzh

* /[ hh

+ - (0oooo)

P — & -

(DODOOOODODOD)
->
<_
00000 0000000 “-’000000000000000000000000000
0000000000000b000 27273028000 4°300000001-1-10 -1
000 100000

0000000000000000000 <"symbol 00000000000D0O00O00OODO
000000000000000000000000000000000

‘¢’ 00000000000000000000D000000000D000 (undefined) [Index
constructions], page (undefined) 0000000000000 OOOOOOOOOOODOOD
000

gbobooboooboobooboobooobooboboobooboobboooobooboooDn
goooooboooooooooon

00000000000000000000D0D0D0 (00D a*x(b+¢))0000O0O0 "("ODO
gbooobOoobooooobooon

ogobobooobobooboooooobobooooobobobooobobDoooboboOoboon
0000000000000 00000000000000 (2+2<-5000000000000
obobooOoboooooOobooooooboboooooboboooooboboooonbobn
goo

10.3.3 nooo
ROODOOOOOOO0OODOOOOUOOODOOOOO0ODOOOO0OO0OO0OOO0OO0OO0O0OU0OOOOUOoOoOon
object [ argl, ...... , argn ]
object [[ argl, ...... , argn 1]

object 00 DJ00DU0O0UOODUOOOUDDDOODDOOOODOODDDODODODDOODOUDUOOOODOO
obooobOooboooocobOoboooobooboboooooboboooooboboooobobn
00000000000000000000 (00 drop = FALSE)O

ooooooooooOooooooooooo "o "[["0O000000O00000D00O0
goo

gboooooooo
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object $ tag
000 object 00000 D0OOO tag 00000 D0ODOOOOOOOOOOOOOO "$" O
goooooooooboooooo

10.3.4 ooooo

gooooobooooon
{ exprl ; expr2 ; ...... ; exprn }
00000000 00000oo00oooooooooooooo"{"0000oo0Ooo0ooooo
O0000O00O0ODDODODODODODOOOO0OOexpressions as arguments.

10.3.5 oooooo

ROODO0DO0DO0OO0OO0O0O0OD0OOOO0O00O0OO000O0OO constructs
if ( cond ) expr
if ( cond ) exprl else expr2
while ( cond ) expr
repeat expr
for ( var in list ) expr
goodobobobbooooobobobooooooooboobo

00000 (while, repeat, for) 000 break (000000 DO0O0O0) 00O next (O
00000000000O0OD0OD)0D00000oOoo

goboobooobooboobobboobooboobon

"if"(cond, expr)

"if"(cond, exprl, expr2)

"while" (cond, expr)

"repeat" (expr)

"for" (var, list, expr)

"break" ()

llnextll()

10.3.6 oooO

goooooooooooon
function ( arglist ) body

00000000000000000000000000arglist 0000000000000O0O
0000000000000 ‘identifier = default’ 00000000000 OOO.. 0O000OOO
OO0default 000 000000000000O0OO

0000000000000 000000000000000000 “00000”000000
goooooooooooo

0000000000000 function 000000 Oarglist 0 bodyDODOODOOOOOO
O00000OO0Darglist 0000000000000 0O00O0O0O0OOOOOOOOOOOOOOO
gooooo
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break . ... ..o 8
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for . . 9
formals ...t 3, 24
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M
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MAMES .« . vttt e ettt e e e e 4
NAMESS ™ . o\ ettt ettt e e e s 4
o L= =Y o 7 4
o = 8
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restart. ... ... 26

SEOD .o 26
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BrACE . oot 28
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