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s RAEER - EIURREE:

n REARBIEAKTT I else

s SMNEEZEE: For, while, repeat

s EEREF: next, break, switch

EEBR KT Function()

f2=ERE: apply, tapply, lapply, sapply

R ICLEES: grep - = EHMR: sub, gsub, regexpr ° which

E£5E85 REAHITHE - BFF:Rank, Sort and Order
HE: Arguments SRE -~ do.call ~ EBERTER - BF

? STV

RIZ VA% 5T A 15 (Tidyverse Style Guide) & #5355 ##
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{expr_1; ...; expr_m} {a<-c(,2,3); b<-51%

{ { expression (FEQ):
a <- c(1,2,3) S IJELBEHAEER (x > 3)
b <— 5 ﬁmemeM(ﬁﬂYD
ca g £
c <- Sum(a, b) OEBNTZ5T (X< 3 +5)

1 - }

KD Reode-PathPointsIR -

ections  Tutorial

Cc

» 06-Timel dentl L Ll thPoint SR B

ting 2021.09.... 9

Consale Background lobs

tsi0e-TimeDependentlnte Reode-PathPointSIRy =

-PathPointsIR"
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1IT (condition){

exprl
evaluated —__ pelse
expr2

1T (condition) exprl else expr2

valuel }
logical vector numeric vector
(EERE ) &) (BEm =)
« first element of valuel is TRUE  first element of valuel is non-zero
then exprl is evaluated. then exprl is evaluated.
» first element of valuelis FALSE » first element of valuel is zero then
then expr2 is evaluated. expr2 is evaluated.

= Only the first element of valuel is used.
= [fvaluel has any other type, an error is signaled.
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> X <-1

> 1IT((X-2) < 0) cat("exprl \n") else cat(“expr2 \n'")
exprl

>

> 1IF((X-2) > 0) cat("exprl \n") else cat(“expr2 \n'")
expr2

> x <- c(-1, 2, 3)
> 1IT((x-2) < 0) cat(Mexprl \n"") else cat(“expr2 \n'"")
expril
Warning message:
In 1T ((X - 2) < 0) cat("exprl \n") else cat("expr2 \n") :
the condition has length > 1 and only the first element will be used

> 1IT((x-2) > 0) cat(Mexprl \n"") else cat(expr2 \n'"")
expr2
Warning message:
In 1f ((X - 2) > 0) cat("exprl \n") else cat("expr2 \n") :
the condition has length > 1 and only the first element will be used
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> X <-0

> 1T(X) cat(exprl \n") else cat('expr2 \n'")
expr2

> 1F(x+1) cat(exprl \n") else cat("'expr2 \n")
exprl

>

> x <- c(-1, 0, 1, 2,3)
> 1IT(X) cat(Mexprl \n'") else cat("'expr2 \n")
expril
Warning message:
In 1T (X) cat(Mexprl \n") else cat(“expr2 \n'"") :
the condition has length > 1 and only the first element will be used

> 1T(x+1) cat(exprl \n'"") else cat("expr2 \n")
expr2
Warning message:
In 1f (X + 1) cat(Mexprl \n") else cat('expr2 \n") :
the condition has length > 1 and only the first element will be used
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> x <- c(-1, 2, 3)

> 1f(any(x <=0)) y <- log(1+x) else y <- log(x)

>y

[1] -Inf 1.098612 1.386294

> z <- 1f(any(x<=0)) log(1+x) else log(x)
> Z

[1] -Inf 1.098612 1.386294

all () #return TRUE
any() #return TRUE

1T all values are TRUE
1T any values are TRUE

18 5 A LDERYS
(R 4RIER)

x <- c¢(-1,2,3)

X <- ¢(-1,2,3)
iIf(any(x <=0)){
y <- log(1+x)
} else{
y <- log(x)
+

iIf(any(x <=0)){
y <- log(1+x)

}
else{

y <- log(x)
s
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x <- c(-1, 2, 3)
iIf(any(x <=0)){

y <- log(1+x)
} else{

y <- log(x)
}
Yy
1] -Inf 1.098612 1.386294

VVVVVVMmV+++ + VYV

x <- c(-1,2,3)
iIfCany(x <=0)){

y <- log(1+x)
+ }

> else{
Error: unexpected “else” in "else”
> y <= log(x)

Warning message:

In log(x) : NaNs produced

> }

Error: unexpected "} in "}"

>y

[1] NaN 0.6931472 1.0986123

+




> (a <- sample(1:5))
[1]1 15432
> (b <- sample(1:5))
[11 45321
> a == -
[1] FALSE TRUE FALSE FALSE FALSE > check.if(a = 1, b = 1)
> any(a == b) Equal!
[1] TRUE > check.if(a =1, b = 2)
> all(a == b) Not equal!
[1] FALSE > check.if(a =1, b = c(1, 2, 3))
Equal!
n N Warning message:
e Ly ettone. In if (a == b) { : WEEATEE > 1> FEREHES L
P . > check.if(a =1, b = c(2, 1, 3))
cat("Equal! \n")
: Not equal!
re Si{"N ¢ 1o\n" Warning message:
cat("Not equall \n"™) In if (a == b) { : HEIIEE > 1> FIEREALE—TE
3 > check.if(a = c(1, 2, 3), b = c(1, 2, 3))
3 Equal!
check.if2 <- function(a, b){ Warning message:
if(sum(abs(a - b)) == 0){ In if (a == b) { : GHENVRE > 1> HEREHAEE TR
cat(""Equal! \n") > check.if(a = c(2, 4, 5), b = c(1, 2, 3))
Yelse{ Not equal!
cat('Not equal! \n") Warning message:
bs In if (a ==b) { : FREVRE > 1> HERERAEE TR
} > check.if(a = c(1, 5), b = c(4, 2, 3))
Not equal!
> a <- sample(1:10, 4) Warning messages:
> b <-a 1: In a == b : ERAVYGRELIEERYHRERIEE
> Chfck-'fZ(a, b) 2: In if (a == b) { : FEFNEE > 1 FERERRS TR
Equal!
> i1dentical(a, b) # identical {base}: Test Objects for Exact Equality
[1] TRUE
> all.equal(pi, 355/113) # all.equal {base}: Test if Two Objects are (Nearly) Equal
[1] "Mean relative difference: 8.491368e-08"
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m &: #and
m |: #or

= apply to vector
m &&: #and
m |]|: #or

&~ | REZEHR -

ZEE"_" o
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= apply element-wise to vectors

>a <- c(3, 4, 6, 9, 5)
>b <- c(l, 2, 8, 5, 6)

> a
[1]
> a
[1]
> a
[1]
> a
[1]

| b

TRUE TRUE TRUE TRUE TRUE
& b

TRUE TRUE TRUE TRUE TRUE
Il b

TRUE

&& b

TRUE

n FESHREEHTF

2 . Aleg - || A1

« GRAEMEEY  BEEREHREES -

» FREETIEKY - REEHEEE
= EEBETE -

= FEITAZ "CEEMIRG ) RERA"=="mA~

1f(condl & cond2){

}

1f(condl | cond2){

}

1f(condl && cond2){

}

iIf(condl || cond2){

}

1T(expr2 == exprl){




TRUE
<2 |ly>2
TRUE

Ve VeV V VYV
|—|X|—|<|:X
\Y,
N

()
=

[1] TRUE
>y > X
[1] TRUE
> X > 2 && Yy > X
[1] TRUE

>x<2]ly>2
[1] TRUE

>X >28Y > X
[1] TRUE

> xv <- c(1, 2, 3)
> yv <- ¢c(2, 2, 5)

> XV < 2
[1] TRUE FALSE FALSE
> yv > 2
[1] FALSE FALSE TRUE

>xv <2 || yv>2
[1] TRUE

> (I xv<2) |] yv > 2

[1] FALSE
>xv <2 ]| (M yv > 2)
[1] TRUE

> XV < 2 && yv > 2
[1] FALSE

> (I xv < 2) && yv > 2

[1] FALSE
> xv < 2 && (! yv > 2)
[1] TRUE

> xv <2 ]|]yv>2

[1] TRUE FALSE TRUE
> (I xv <2) | yv>2
[1] FALSE TRUE TRUE
>xv<2] (vyv>2)
[1] TRUE TRUE FALSE

> XV < 2 &yv > 2

[1] FALSE FALSE FALSE
> (I xXv < 2) &yv >2
[1] FALSE FALSE TRUE
>xv<2&( yv>2)
[1] TRUE FALSE FALSE
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F“ if/else if/else

ﬁg
IT (test_expressionl) { X <- 0
stat(_ementl ) if (X < O) {
} else 1T (test _expression2) { print("'Negative number™)
statement2 I i f > 0
} else 1Tt (test_expression3d) { > e S? . ..(X _. ;) 1 N
statement3 print("'Positive number')
} else } else
statement4 print(“'Zero™)
a<- 2.13

Condition A

if( a > 10 ){

Cat("a > 10 \n") code for A
}else 1f(a > 5){
cat("5 < a < 10 \n")
}else if(a > 2.5){
Cat("2-5 < ac< 5 \n") code for B
}else 1f(a > 1.25){ False
cat("1.25 < a < 2.5 \n")
}else{
Cat("a < 1_25..) code forC

+

1.25 < a< 2.5

Rest of code...
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ifelse(condition, a ,b)

Return a vector of the length of its longest argument, with elements a[i] if condition[i] is true,
otherwise b[i].

> (x <- c(2:-1)) > (yes <- 5:6)

[1] 2 1 0 -1 [1] 5 6

> sqrt(x) > (no <- pi™(0:2))

[1] 1.414214 1.000000 0.000000 NaN [1] 1.000000 3.141593 9.869604
Warning message: > 1felse(NA, yes, no)

In sqrt(x) : NaNs produced [1] NA

> sqrt(ifelse(x >= 0, x, NA)) > 1felse(TRUE, yes, no)

[1] 1.414214 1.000000 0.000000 NA [1] 5

> ifelse(x >= 0, sqrt(x), NA) > 1felse(FALSE, yes, no)

[1] 1.414214 1.000000 0.000000 NA [1] 1

Warning message: > 1felse(c(TRUE, F), yes, no)
In sgrt(x) : NaNs produced [1] 5-000000 3.141593

ifelse(<condition>, <yes>, ifelse(<condition>, <yes>, <no>))
ifelse(<condition>, ifelse(<condition>, <yes>, <no>), <no>)

ifelse(<condition>,
ifelse(<condition>, <yes>, <no>), -
ifelse(<condition>, <yes>, <no>) .Ifelse() can be nested
) INn Many ways:

ifelse(<condition>, <yes>,
ifelse(<condition>, <yes>,
ifelse(<condition>, <yes>, <no>)

)
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> x <- c(24, 13, 26, 21, 7, 9, 2, 1, 30, 14, 20, 16, 6, 4, 12, 8,
11, 22, 18, 3)
> 1felse(x <= 10, 1, ifelse(x <= 20, 2, 3))

[1] 32331111322211212321

 RFRENERSFEREFHL~20,21~40,41~60, 615 L1 £ - WiRHESA, B, C D -

> set.seed(12345)
> age <- sample(1:100, 20)
> age
[1] 73 87 75 86 44 16 31 48 67 91 4 14 65 1 34 40 33 97 15 78

m AT BB RIERL " C" RSS2 BT BT D" RS

> set.seed(12345)
> code <- sample(LETTERS[1:5], 20, replace=T)
> code
[1] D' ™E™ **D* "'E' **C' ™A™ B 'C" D' "E"™ A™ A D' "A™ "B "C"
[17] "B™ *C™ A" "E"

R %in%
See also: cut(), recode{car}
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s ERBKREBREFIIEF(GPA) (U 72 Hl)AY
STEANUWEATR - BR—RET - X

£ (Grade) B E GPA

Ly

27 ZRERMAR 7 Elscore By,
FRKGPA -

> set.seed(12345)
> score <- sample(0:100, 10, replace=T)
> score

A

0 O QW

80 — 100 & 4
70 — 79 7 3
60 — 69 73 2
50 — 59 7 1
49 2 LLH 0

[1] 72 88 76 89 46 16 32 51 73 99

gpa.table <- data.frame(grade=c("A", "B, "C", "D, "E"),

GPA=c(4, 3, 2, 1, 0))
gpa.table
set.seed(12345)
score <- sample(0:100, 10, replace=T)

score_to _gpa <- function(x){

group.id <- ifelse(x >= 80, 1,
ifelse(x >= 70, 2,
ifelse(x >=60, 3,
ifelse(x >= 50, 4, 5))))
data.frame(score=x, gpa.table[group.id,], row.names =

pscore=c(''80-100", "70-79', ''60-69"

NULL)

, "'50-59", "49-0"),

> score_to_gpa(score)
score grade pscore GPA
1 72 B 70-79 3
2 88 A 80-100 4
3 76 B 70-79 3
4 89 A 80-100 4
5 46 E 49-0 O
6 16 E 49-0 O
7 32 E 49-0 O
8 51 D 50-59 1
9 73 B 70-79 3
10 99 A 80-100 4
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%z‘b.EQEJrE’JI;tEE’J =M AERRERES - tEHEEE - 2

BXRATEAN - BRI AERES
1 SR ?ﬁ»&%ﬁﬁﬁ%mﬁﬁﬁ~wﬁmAmﬁmﬁ
MEES

2. 'atjitl:'u;ﬁ%;i(Algorlthm) PIE R RO gE BT 2B AEA
A(BIBLER) - §—@Rnifle—E&E8EE -
3. iﬂ’ar-znt7aE|||'1533Utiizﬁgﬁﬁi;i§€i3nnn

s MEE: REREMENDR - S—ES LIFRRRF - FRECRER
FARRRIR LK -

s OFERAXZFREAP A I LEREZLTR  KEREEAKETHE
i - UETVNRAZE °
4. EEREIV RBEREEESE AT RIEERET -
5. GHAIEIETN: R BLIZAEBAERRE - DIEREEA#EFR(Syntax
Error) Mg #55%(Logic Error) -

6. Hm=3{4: sEEZ(Remark) ~ sRABHE « IBIEFMZ=H

Source: http://163.20.173.51/vb/f2 5% A0 EX htm
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N /,:#/i (algorithm) :

x AR (finite) 8k (step) FIERIES 1Z€EW£AEEHJA(|nput)
kR 1TEEBRTE (definite) HBERK (effective) WL 8 - DUEHE
FIRRS ERERE ; M RMIANITLESLE (terminate) - T E
A8 (output) -

s fiiz[El(flow chart):

s MEANRASZELREN - FIFKEIRS 5 RTERD SRR E
R B RETHIRR -

s REEREEAN—ERTRAT ¢

s —RMES @ WEERFRARNIHR - Mol LB LG EERRRES
EHE=RESR - BIENGZERIFERSEERESR

s ERFSRAT O LUNA—LEERTINEERANE - BB/ oEY -

Source: http://staff.csie.ncu.edu.tw/jrjiang/alg2014/book1-2.3+AB.pdf
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Source: http://award.tku.edu.tw/award-flowchart.cshtml
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A IV B RAURTRE
L PREER®RE -

Feature Test Set, (xi,y( ) = = null)

Feature Training Set, (xﬂ,fjt(r)),?“ —0

Dimension
Reduction
NMC,
LIBSVM,
; SVMTorch

Iterative

Process l

r<r+1

9"
Stopping Criteria

CSegmentaﬁon Results, QI(TD
_E*iﬂuu*ilﬁﬁfﬂ

http://www?2.Issh.tp.edu.tw/~hlf/class-1/lang-c/flow/flow-chat.htm

No

3.4 3 LI0E 100 ZEiHER

Source: http://www.twivs.tnc.edu.tw/tht/chwa_bce/book2/ch3/3-2.htm
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-ﬁKt REVARIRRET VA m e NAIZER
n BMAER  BRERLENS  EWAMRLEER - OOmA -
s BHER  20EE—EN B LER -
n ARTENE : FRIEZIRVIZ R 2 /RARED T -
n ARYE : WAREEBRBENLTERATTALF -
n AU B ESRE TUHEBMNESRELK -

n —RME  BERAAINF=ATHR
(1) MAER
(2) BEER -
(3) WL R -
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function()

function_name
output.varl
commandl

output

}

<- function(input.varl,
<- exprl

input.var2){

my dist <- function(xl, yl, x2, y2){
d <- sgrt((x1-x2)"2 + (yl-y2)"2)
d

+

function_name
output.varl
commandl

output.var2

<- function(input.varl,
<- exprl

<- expr2

list(output.namel = output.varl, output.name2 = output.var?)

input.var2 = default.value){

ATV

list(points.a
}

my dist2 <- function(x1l, yl, x2 = 0, y2
d <- sgrt((x1-x2)"2 + (yl1l-y2)"2)

0){

c(x1, yl), points.b = c(x2, y2), dist.ab = d)

> function_name(input.varl,

Input.var?2)

> my dist(l, 2, 4, 7)
[1] 5.830952

> my dist2(1, 2, 4, 7)
$points.a
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[1] 1 2

$points.b
[1] 4 7

$dist.ab
[1] 5.830952

> my_dist2(1, 2)
$points.a
[1] 12

$points.b
[L] OO

$dist.ab
[1] 2.236068




my_fun <- function(data, data.frame,

BT
my fun(data = d, data.frame = df,
my_fun(d, df, TRUE, 20)
my_fun(d, df, is.graph
my_fun(data = d, limit

¥a:818 (Defaults)

my_ fun <- function(data, data.grame,

V V. V V #

# BT
> ans <- my_ fun(d, df)
> ans <- my_fun(d, df, limit = 10)

my dist <- function(a, b){
sgrt(sum((a-b)"2))
¥

> my_dist(a = c(1, 2), b = c(4, 7))
[1] 5.830952
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5|#larouments: “name = object”

is.graph, limit){ . . . }

i1s.graph = TRUE, limit = 20)

TRUE, limit = 20)
20, is.graph = TRUE, data.frame = df)

is.graph = TRUE, limit = 20){. . . }

fx) =x%+ 1

> f <- function(x){
XN2+1

}

<- 1:5
<- f(x)

=V V VYV + +

X
y
y
1] 2 5 10 17 26

> X <- 1:5

>y <- xX"N2+1

>y

[1] 2 5 10 17 26




> min(6:1, pi)

[1] 1
> pmin(5:1, pi)

[1] 3-141593 3.141593 3.000000 2.000000 1.000000

parmax <- function(a, b){
c <- pmax(a,b)
median(c)

+

> x <-c¢(1, 9, 2, 8, 3, 7)

>y <-1c¢c(9, 2, 8, 3, 7, 2)

> parmax(x,y)

[1] 8
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data _ratio <- function(x){
X.number <- length(x)
X.up <- mean(x) + sd(x)
X.down <- mean(x) - sd(x)
X.n <- length(X[x.down < X & X < x.up])
X.p <- x.n/x.number
list(humber = x.n, percent = x.p)

> data_ratio(iris[,1])
$number
[1] 90

$percent
[1] 0.6




compute <- function(a, b=0.5){

sum <- a + b
diff <- a->b
prod <- a * b

> norm <- function(x) sqrt(x%*%x)
> norm(1:4)

[11]
[1,] 5.477226

if(b = 0){
div<-a/b
}else{
div <- "divided by zero"
by
list(sum=sum, diff=diff, product=prod, divide=div)
}
> compute(2, 5) > compute(?2) > compute(2, 0)
$sum $sum $sum
[1] 7 [1] 2.5 [1] 2
$diff $diff $diff
[1] -3 [1] 1.5 [1] 2
$product $product $product
[1] 10 [1] 1 [1] O
$divide $divide $divide
[1] 0.4 [1] 4 [1] "divided by zero"

https://hmwu. 1dv.tw




F > "
S

two_sample_test <- function(yl, y2){
nl <- length(yl); n2 <- length(y2)
ml <- mean(yl); m2 <- mean(y2)
sl <- var(yl); s2 <- var(y2)
s <- ((n1-1)*s1 + (n2-1)*s2)/(nl+n2-2)

Article Talk

WikmepiA Student's t-test

The Free Encyclopedia

stat <- (ml—m2)/sq rt(s* (1/n 1+1/n2)) From Wikipedia, the free encyclopedia

I i st (meanS:C (ml y m2) Y pOO I .var=s, Stat:Stat) Main page The t-test is any statistical hypothesis test in wi
} Contents hypothesis.
> t.stat <- two_sample_test(iris[,1], iris[,2])
> t.stat Equal or unequal sample sizes, equal variance [edit]
$means

This test is used only when it can be assumed that the two distributic

[1] 5-843333 3.057333 . i .
violated, see below.) Note that the previous formulae are a special ¢

$p00| .var = n,. The t statistic to test whether the means are different can be cg
[1] 0.4378365 X%
1 1
$Stat sp . a _|_ n?
[1] 36.46328
where

> 7t.test - (ny — 1)3321 + (ng — l)sgf2
> t.testiiris[,1], iris[,Z], var.equal = T} Sp =

ny +ng —2
Two Sample T-test

is an estimator of the pooled standard deviation of the two samples:

data: iris[, 1] and iris[, Z]
t = 36.463, df = 298, p-value < Z.Ze-18
alternative hypothesis: true difference in means is not equal to O
95 percent confidence interval:
2.835A37 2.936363
sample estimates:
mean of % mean of ¥y
5.843333 3.057333
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= Any ordinary assignments done within the function are local
and temporary and are lost after exit from the function.

> rm(list=1s())
> my _sqrt_sum <- function(x, y){ > rm(list=1sQ))
a <- sqrt(x) > my_sqrt_sum <- function(x, y){
b <- sqrt(y) a <- sqrt(x)
c<-a+b b <- sqrt(y)
C c<-a+b
s c
ks
> a <- 4 > my sqrt_sum(4, 9)
> p <- 9 [1] 5
> my _sqrt_sum(a, b) > a
[1] 5 Error: object "a" not found
> a >b
[1] 4 Error: object "b" not found
> Db
[1] 9
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> rm(list=1s())
>y <-9
> my_sqgrt_sum <- function(x){
a <- sgrt(x)
b <- sqrt(y)
y <- sqrt(y)
c<-a+b
C

+

> my_sqrt_sum(4)

[11 5

> a

Error: object "a" not found
> b

Error: object "b" not found
>y

[11 9

rm(list=1s())

Y.VALUE <- 9

my sgrt_sum <- function(x){
a <- sgrt(x)
b <- sqgrt(Y.VALUE)
c<-a+b

C
s

my sqrt_sum(4)
[1] 5
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rm(list=1s())
my_sqrt_sum <- function(x, y){
X <- sqrt(x)

y <- sqrt(y)
C<-X+y
C
+
> X <-4
> y <-09
> X <- my_sgrt_sum(x, Yy)
>




myfunl <- function(x){
y <-x+5
cat(y: ", y, "\n")
+

myfun2 <- function(x){
y <<- x + 5
cat("y: ", y, "\n")
+

y <- 5; cat('y: ", vy,
myfunl(3)
cat('y: ", y, "\n")

y <- 5; cat("y: ", v,
myfun2(3)
cat('y: ", y, "\n")

"\n"")

"\n"")
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myfunl <- function(x){
y <-x+5
cat('y: ", y, "\n")
+

myfun2 <- function(x){
y <<- x + 5
Cat(lly: Il, y, ll\nll)
+

y <= 5; cat('y: ", y, "\n")
5

myfunl(3)
8

cat("y: ", y, "\n")
5

y <- 5; cat("y: ", y, "\n")
5

myfun2(3)
8

cat("y: *, y, "\n")
8




sTEBEBIXRIESRL - P RATEE -

my stat <- function(x){
X.number <- length(x)
X.mean <- mean(x)
x.sd <- sd(X)
list(humber=x.number, mean=x.mean, sd=x.sd)

}

> my stat(iris[,1])
$number
[1] 150

$mean
[1] 5.843333

$sd
[1] 0.8280661
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SF
N7z % ke
SO0 =

= Allows the function to accept additional arguments of unspecified
name and number.

» If afunction has ‘...’ as a formal argument then any actual
arguments that do not match a formal argument are matched with

m ‘.’ isusedinthe argument list to specify that an arbitrary number of
arguments are to be passed to the function.

> Im

function (formula, data, subset, weights, na.action, method = "'qr",
model = TRUE, x = FALSE, y = FALSE, gqr = TRUE, singular.ok = TRUE,
contrasts = NULL, offset, ...)

> myfun <- function(x, ...){
+ y <- mean(...) + X

+ y

+ %}

>

> data <- rnorm(40)
> myfun(6, data)
[1] 5.997225
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e #
Fi§~§
N7z % =3
SO0 =

iy

Here is a function that takes any number of
vectors and calculates their means and variances.

many_means <- function(...){

#use [[]] subscripts i1in addressing i1ts elements.
data <- list(...)
n <- length(data)
means <- numeric(n)
vars <- numeric(n)
for(i 1n 1:n){
means[i1] <- mean(data[[1]])
vars[i] <- var(data[[i]])
+

print(means)
print(vars)

}

> X <- rnorm(100); y <- rnorm(200); z <- rnorm(300)
> many_means(X,Y,Zz)

[1] -0.007530678 0.031621030 0.026945631

[1] 0.8479211 0.9526169 1.1456980
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kB —RE - STEESIXTE[mean(x)-k*sd(x),

mean(x)+k*sd(x)] &R 1E SR EE B -

data k_ratio <- function(x, k=1){
X.number <- length(x)
-.mean <- mean(x)
.sd <- sd(x)
.up <- x.mean + k*x.sd;
.down <- x.mean - k*x.sd;
-n <- length(X[(x.down < x) & (X < x.up)]D)
-p <- x.n/x.number
list(humber=x.n, percent=x.p)

><><><><><><

+
library(MASS)

data k_ratio(drivers, 1)
data k_ratio(drivers, 2)
data k_ratio(drivers, 3)
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> library(MASS)

> data_k_ratio(drivers, 1)

$number
[1] 134

$percent
[1] 0.6979167

> data_k_ratio(drivers, 2)

$number
[1] 185

$percent
[1] 0.9635417

> data_k_ratio(drivers, 3)

$number
[1] 191

$percent
[1] 0.9947917




- .I\,,\%E?@%(Explicit looping):

for, while, repeat

s [ZZEE (Implicit looping):
apply, tapply, lapply, sapply
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> for (hame In expr_1) expr.2

= name: loop variable.
m expr.1:can be either a vector or a list.

m foreach elementin expr.1 the variable name is set to the
value of that element and expr.2 is evaluated.

AT T ZRBFEENES

for(r 1n 1:5){ for(k in c(1, 17, 3, 56, 2)){
cat("loop: ', 1, "\n'") cat(k, "\t")
+ +
loop: 1 for(bloodType in c("A™, "AB', "B", "0'")){
loop: 2 cat(bloodType, ""\t™)
loop: 3 }
loop: 4
loop: 5

https://hmwu. 1dv.tw



rm(list=1s())

zZ <-y
y

i
for(i in 1:length(y)){
if(y[i] < 0)

y <- round(rnorm(10), 2)

= side effect: the variable name still exists after the
loop has concluded and it has the value of the
last element of vector that the loop was
evaluated for.

y[i] <-0

-

z[z < 0] <-0
z

> rm(list=1s())
> y <- round(rnorm(10), 2)
>z <-y
>y
[1] 1.04 1.74 -0.05 -0.44 -0.71 -0.57 0.11 -0.06 0.32 -0.76
> 10

Error: object "i" not found
> for(i in 1l:length(y)){
+ 1f(y[i] < 0)
+ y[i] <-0
+ }
>y
[1] 1.04 1.74 0.00 0.00 0.00 0.00 0.11 0.00 0.32 0.00
> i
[1] 10
>
> z[z < 0] <-0
> z
[1] 1.04 1.74 0.00 0.00 0.00 0.00 0.11 0.00 0.32 0.00

https://hmwu. 1dv.tw




a <- numeric(5)

for(i in 1:5){
afi]<- 172

+

> a

[11] 1 4 9 16 25

» EOE

m <- 3

n <-4

for(i in 1:m){
for( in 1:n){

}
}

cat("loop: (',

RN BEDAUD

a <- matrix(0,2,4)
for(r 1n 1:2){

for( in 1:4){

afn,j]<- 1+]j

NOTE: ERiEZ - ElEEik o EHforElE
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}
}
> a
[.11 [.2] [.31 [.4]
[1.] 2 3 4 5
[2,] 3 4 ) 6
loop: (1, 1)
loop: (1, 2)
loop: (1, 3)
loop: (1, 4)
loop: (2, 1)
loop: (2, 2)
loop: (2, 3)
loop: (2, 4)
loop: (3, 1)
loop: (3, 2)
loop: (3, 3)
loop: (3, 4)




start of the loop.

= The next iteration of the loop is then executed.
= No statement below next in the current loop is

evaluated.

m <- 3

n <-4

for(h 1n 1:m){
for( in 1:n){

1f(i==2){
cat("'before next:",
next
cat('after next:",
}else{
cat("loop: (', 1,
+

i "l""j 2 .'\n")

RN BEDAUD

s next: immediately causes control to return to the

loop: (1,
loop: (1,
loop: (1,
loop: (1,

before next:
before next:
before next:
before next:

loop: ( 3,
loop: ( 3,
loop: ( 3,
loop: ( 3,

A WNPR
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» break: causes an exit from the innermost
loop that is currently being executed.
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m <- 3
n <-4
for(n 1n 1:m){
for( in 1:n){
1T(i1==2){ loop: (1, 1)
cat("'before break:", 1,"," .3, "\n")|{|loop: (1, 2)
break loop: (1, 3)
cat("'after break:", 1,",",1, "\n") loop: (1, 4)
relse{ before break: 2 ,
cat("loop: (', &, ",", J, "\n") loop: (3, 1)
} loop: (3, 2)
} loop: ( 3, 3)
b5 loop: (3, 4)




O

rﬁ
’ S
S 1%

check prime <- function(num){

yes <- FALSE

1IT(num == 2){
yes <- TRUE

} else if(num > 2) {

yes <- TRUE
for(i in 2:(num-1)) {
iT ((hum %% 1) == 0) {
yes <- FALSE

break
+

by
by
1T(yes) {

cat(num, "is a prime number. \n')
} else {

cat(num, "iIs not a prime number. \n")
by

}

> check prime(2)

2 1S a prime number.

> check prime(13)

13 1s a prime number.

> check prime(25)

25 1s not a prime number.
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> repeat{expr.l}

= repeat. causes repeated evaluation of the body
until a break is specifically requested.

> while(condition) expr.1

= condition is evaluated and if its values is TRUE than
expr .1 Is evaluated.

= This process continues until expr.1 evaluates to FALSE.

m |f expr.1is never evaluated then while returns nuLt
and otherwise it returns the value of the last
evaluation of expr.1.
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efore next: 2

4
a<->5 3
while(a > 0){ 5
a<-a-1 b
cat(a,"\n") 1
if(a == 2){ 0
cat("’before next:', a, '"\n'")
next
cat("'after next:", a, "\n")
}
s
a<-5
while(a > 0){
if(a == 2){
cat('before break:", a, "\n'")
break
¥
a<-a-1
cat(a,'"\n")

4
3
2
b

efore break: 2

a <- 5
while(a > 0){

iIf(a == 2){
cat("'before break:", a, '"\n")
next
cat("'after break:", a, "\n")
ks
a<-a-1
cat(a,'"\n"")
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factorial _for <- function(n){
f<-1
1If(n < 2) return(l)
for(i 1In 2:n){

factorial _repeat <- function(n){
f<-1

t <-n

repeat{
if(t < 2) break
f<-fFf*t
t<-1-1

ks

return(f)

by
factorial _repeat(5)

T <-f*1
>
T
>
factorial _for(5)
factorial _while <- function(n){
f<-1
t <-n
whille(t > 1){
f<-Ff*t
t<-t-1
}
return(f)
+
factorial_while(b)

factorial _call <- function(n, ){

1If(n <= 1){
return(f)

s

else{

factorial _call(n - 1, n * )
}
}
factorial _call(, 1)

factorial _cumprod(5)
factorial (b)

factorial _cumprod <- function(n) max(cumprod(l:n))
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switch(expr.1l, list)

> X <- 3

m expr.lisevaluated and the > switch(x,
: cat(*'2+2\n""),
resurtva”Je()btauwed. CatCmean(11 105\,
m [fvalueis a number between cat('sd(1:10)\n"))
sd(1:10)

1 and the length of listthen | 2 gyitchex, 2+2, mean(1:10)., sd(1:10))

the corresponding element [1] 3.027650
> switch(2, 2+2, mean(1:10), sd(1:10))

list is evaluated and the result | 17 5.5
rethwweci > switch(6, 2+2, mean(1:10), sd(1:10))
) NULL

= [fvalueistoo large or too Tonch = Functioncny
. m unch <- function
small NULL is returned. 7 switch(y, ’

: : fruit="banana",
= [fthere is no match NULL is vegetable="broccol i,

returned. meat=""beef")

+
> my_ lunch("fruit')

[1] "banana™

> my_ lunch(fruit)

Error in switch(y, fruit = "banana",

vegetable = "broccoli1', meat = "beef") :
object "fruit"” not found
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x_center <- Tfunction(x, type){

switch(type,
mean = mean(x),
median = median(x),

trimmed = mean(x, trim = 0.1),
stop("'Measure i1s not included!™))

}

> X <- rnorm(20)

> X_center(x, ""mean')

[1] 0.1086806

> X_center(x, "median')

[1] 0.2885969

> x_center(x, "trimmed")

[1] 0.2307617

> X_center(x, '""mode™)

Error in switch(type, mean =

= mean(Xx,
Measure

mean(x), median

IS not 1ncluded!

median(x), trimmed
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my median_1 <- function(x){
odd.even <- length(x)%%2
1f(odd.even == 0){

}else{

}
}

sort(xX)[ceiling(length(x)/2)]

(sort(xX)[length(x)/2] + sort(xX)[1+length(x)/2])/2

my median_2 <- function(x){
odd.even <- length(x)%%2
S.X <- sort(x)
n <- length(x)
1f(odd.even == 0){

}else{
median <- s._x[ceiling(n/72)]
+

return(median)

median <- (s.x[n/2] + s.x[1+n/2])/2

> X <- rnorm(30)
> my_median_1(x)
[1] -0.06110589

> my_median_2(x)
[1] -0.06110589

> medran(x)

[1] -0.06110589
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[1.]
[2.]
[3.1
[4.]
>

> #1:

>

>
>
>

[.11 [.21 [.3]1 [.4]

1 5
2 6
3 7
4 8
rows, 2:

[.1]

[1,] 1.000000
[2,] 2.236068
[3,] 3.000000
[4,] 3.605551
[5,] 4.123106
[6,] 4.582576

> apply(x, 2,

[.1]

[1,] 1.000000
[2,] 1.414214
[3,] 1.732051
[4,] 2.000000

9
10
11
12

columns

> apply(x, 1, sum)
[1] 66 72 78 84

> apply(x, 2, sum)
[1] 10 26 42 58 74 90

apply(x, 1, sqgrt)

[.2]
.414214
-449490
.162278
. 741657
.242641
.690416
sqgrt)

[.2]
2.236068
2.449490
2.645751
2.828427

A DA WWNER

13
14
15
16

#apply function to the

A BhWWNPR

W www

> (X <- matrix(1:24, nrow=4))

[.5] L[.6]
17 21
18 22
19 23
20 24

individual elements

[.3]

.732051
.645751
.316625
.872983
.358899
. 795832

[.3]

.000000
.162278
.316625
.464102

A DRADMWDNNDN

HWOWW

.000000
.828427
.464102
.000000
.472136
.898979

.605551 4.123106 4.582576
. 741657 4.242641 4.690416
.872983 4.358899 4.795832
.000000 4.472136 4.898979

|
apply {base}: Apply Functions Over Array Margins
Description: Returns a vector or array or list of values
obtained by applying a function to margins of an array or

matrix.
Usage: apply (X, MARGIN, FUN, ...)

[.4]

[.4] [.5] [.6]
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}

V V + 4 V V= e ———

# generate score data

math <- sample(1:100, 50,
english <- sample(1:100, 50,
algebra <- sample(1:100, 50,
ScoreData <- chind(math,
head(ScoreData, 5)

rep

engl

math english algebra

-

-
57
69
20

52
17
89
21
64

myfun <- function(x){

sqrt(x)*10

math
26.45751
26.45751
75.49834
83.06624
44 _.72136

english
72.11103
41.23106
94 .33981
45.82576
80.00000

93

9
69
97
64

sdatal <- apply(ScoreData, 2,
head(sdatal, 5)

algebra
96.43651
30.00000
83.06624
98.48858
80.00000

lace=T)
replace=T)
replace=T)
ish, algebra)

> head(apply(ScorebData, 2, function(x) sqrt(x)*10), 5)
math english algebra

26.45751 72.11103 96.43651

26.45751 41.23106 30.00000

75.49834 94.33981 83.06624

83.06624 45.82576 98.48858

44 _.72136 80.00000 80.00000

U‘I-bool\.)H
e o e e

myfun2 <- function(x, attend){
y <- sqrt(x)*10 + attend
ifelse(y > 100, 100, y)

myfun)

+
sdata2 <- apply(ScoreData, 2,

head(sdata2, 5)

math english
31.45751 77.11103
31.45751 46.23106

[1,
[2,
[3.
[4,
[5.
>
>
+
+
+
> myfun2, attend=5)
>

algebra
100.00000

35.00000

80.49834 99.33981
88.06624 50.82576
49.72136 85.00000

88.06624
100.00000
85.00000
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tapply {base}: Apply a Function Over a Ragged Array
Description: Apply a function to each cell of a ragged array, that is to each (non-empty) group of

values given by a unique combination of the levels of certain factors.
Usage: tapply (X, INDEX, FUN = NULL, ..., simplify = TRUE)

> tapply(iris$Sepal .Width, iris$Species, mean)
setosa versicolor virginica
3.428 2.770 2.974

> set.seed(12345)
> scores <- sample(0:100, 50, replace=T)
> grade <- as.factor(sample(c('"K—"", "KZ", "K=", "KM, 50, replace=T))
> bloodtype <- as.factor(sample(c("A","AB","B","0"), 50, replace=T))
> tapply(scores, grade, mean)
R— K= A= L
51.69231 55.87500 35.06667 59.42857
> tapply(scores, bloodtype, mean)
A AB B 0
68.88889 43.12500 54.18750 37.94118
> tapply(scores, list(grade, bloodtype), mean)
A AB B 0
K— 96.00 NA 65.5 31.14286
K 97.00 50.33333 71.0 42.66667
K= 47.25 13.00000 39.0 25.66667
KP4 71.00 56.00000 60.0 55.50000
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>n <- 20

> (my.factor <- factor(rep(1:3, length
[1] 12312312312312312

Levels: 1 23 45

> table(my.factor)

my . factor

12345

77600

> tapply(1:n, my.factor, sum)
1 2 3 4 5

70 77 63 NA NA

=n),
312

), levels = 1:5))

$1°
0% 25% 50%

$°2°
0% 25% 50%

> tapply(1:n, my.factor, range)
$°1°

[1] 1 19
$°2°

[1] 2 20
$°3°

[1] 3 18
$°4°

NULL

$°5°

NULL

$°3°

$°5°
NULL

> tapply(1:n, my.factor, quantile)

75% 100%
1.0 5.5 10.0 14.5 19.0

75% 100%
2.0 6.5 11.0 15.5 20.0

0% 25% 50%  75% 100%
3.00 6.75 10.50 14.25 18.00

# not run

by(iris[,1:4] ,

by(iris[, 1:4],

# > by(iris[,1:4] , iris$Species , mean)

iris$Species , colMeans)

varMean <- function(x, ...) sapply(x, mean,

iris$Species, varMean)

---)
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Iapply returns a list of the same length as X, each element of

which is the result of applying FUN to the corresponding
element of X.

c <-c(T, T, F)

VVYVYVYVYVYV

> my.lal

[[11]
[1] 4

[[2]1]
[1] 8

[[311
[1] 3

a <- c(a", "b",
b <- c(l, 2, 3, 4, 4, 3, 2, 1)

c', "d'™)

list.object <- list(a,b,c)

my.lal <- lapply(list.object, length)
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> my.la2 <- lapply(list.object, class)
> my.la2

[[11]1

[1] "character™

[[211

[1] "numeric™

[[31]
[1] "logical™




¢ replicate

o repl icate is a wrapper for the common use of sapply for

repeated evaluation of an expression (which will usually
involve random number generation).

replicate(n,

expr,

simplify = "array")

> rep(5.6, 3)

[1] 5.6 5.6 5.6

> replicate(3, 5.6)

[1] 5.6 5.6 5.6

> rep(rnorm(1l), 3)

[1] 1.025571 1.025571 1.025571

> replicate(3, rnorm(1))

[1] -0.2847730 -1.2207177 0.1813035
> replicate(3, mean(rnorm(10)))

[1] 0.1843254 0.6546170 -0.5903897
>

> # toss two dices Tive times,

> # output the sum each time

> dicel <- sample(1:6, 1)

> dice2 <- sample(1:6, 1)

> dicel + dice2

[1] 11

> my _dice <- function(n){
+ dice.no <- sample(1:6, n, replace=T)
+ dice.sum <- sum(dice.no)
+ output <- c(dice.no, dice.sum)
+ names(output) <- c(pasteO(*dice",
+  output
+ }
> my _dice(3)
dicel dice2 dice3 sum
2 5 3 10

> replicate(5, my dice(2))
[.11 [.21 L. 3] [.41 L. 5]

1:n), "sum™)

dicel 5 3 6
dice2 1 6 6 4 6
sum 6 9 10 10 9
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m sapply(X, FUN, ..., simplify = TRUE, USE.NAMES = TRUE)
= a user-friendly version of lapply by default returning a vector or matrix if appropriate.
m mapply(FUN, ..., MoreArgs = NULL, SIMPLIFY = TRUE,
USE.NAMES = TRUE)
= forapplying a function to multiple arguments.
m rapply(object, f, classes = "ANY", deflt = NULL,

how = c("'unlist', "replace', "list"), ...)
= forarecursive version of lapply().
m eapply(env, FUN, ..., all.names = FALSE,

USE .NAMES = TRUE)

= for applying a function to each entry in an environment.
m replicate(n, expr, simplify = "array')
= replicate is a wrapper for the common use of sapply for repeated evaluation of an
expression (which will usually involve random number generation).
m aggregate(x, ...)
= Splits the data into subsets, computes summary statistics for each, and returns the
result in a convenient form.

See also: BO1-1-hmwu_R-DataManipulation.pdf

scale {base}

Scaling and Centering of Matrix-like Objects

sweep which allows centering (and scaling) with arbitrary statistics.
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> (select.num <- sapply(iris, Is.numeric)) #return vector

Sepal .Length Sepal.Width Petal.Length Petal._Width Species
TRUE TRUE TRUE TRUE FALSE

> 1ris[l:2, select.num]

Sepal .Length Sepal .Width Petal .Length Petal .Width

1 5.1 3.5 1.4 0.2

2 4.9 3.0 1.4 0.2

> select.fac <- sapply(iris, is.factor)

> select.fac

Sepal .Length Sepal .Width Petal.Length Petal._Width Species
FALSE FALSE FALSE FALSE TRUE

> 1ris[l:5, select.fac]

[1] setosa setosa setosa setosa setosa

Levels: setosa versicolor virginica

> # don"t use apply(iris, 2, is.numeric)

> apply(iris, 2, is.numeric)

Sepal .Length Sepal.Width Petal.Length Petal._Width Species
FALSE FALSE FALSE FALSE FALSE

> unique(iris$Species)
[1] setosa versicolor virginica
Levels: setosa versicolor virginica
> table(iris$Species)
setosa versicolor virginica
50 50 50
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>
>

wf <- read.table("worldfloras.txt', header=TRUE)

attach(wf)
names(wf)
dim(wf)

[1] 161 7

Y
Country Latitude|Area Population|Flora |Endemism|continent | =

1 |afghanistan 30 636 14.3 3000 0.27 Asia
2 |Elbania 4z za9 3 3zZ00 0.o08 Europes
3 |Rlgeria 35 238z 21.3 3139 0.08 N.Africa
4 |Endorra 4z 0.5 0.034 1000 o Europes
5 |Angola 25 1247 B.5 5000 0.25 Africa
6 |Rntarctica 85 14000 |0 2 0 Antarctica
7 |Argentina 45 2777 30.1 sooo 0.27 5.Zmerica
8 |Rustralia 25 7682 15.5 23000 (0.8 Australia
9 |Austria 4B 84 7.5 3000 0.012 Europes b
10 |Bahrain 26 0.66 0.4 175 0 Asia
11 |Balearic Islands 40 5 0.62 1400 0.0a7 Europes
12 |Bangladesh 23 144 98.5 5000 -1 Asia
13 |Belgium 52 31 9.9 1700 o Europs
14 |Belize 14 23 0.186 3240 0.046 C.hmerica
15 |Benin 5 113 3.9 z0oo 0.00& Africa
16 |Bhutan 30 47 1.4 5000 0.1z Asia
17 |Bolivia 1a 1089 6.2 18500 (0.Z3 3.America
18 |Botswana 25 375 1 2015 0.008 Africa
19 |Brazil 10 8512 132.6 55000 (0.5 .America
20 |Brunei 5 5.7 0.27 a000 -1 SE.Rsia
21 |Bulgaria 4z 111 9.z 3600 0.015 Europe
22 |Burkina Faso 15 274 6.8 1096 1] Africa
23 |Burma 20 478 38.5 7000 0.153 SE.Rsia
24 |Burundi 1] 28 4.5 2500 0.04 Africa
25 |Cameroon 5 475 8.5 gooo 0.017 Africa
26 |Canada 55 9622 25.3 3220 0.045 . America
27 |Central African Republic|O 625 2.5 3600 0.025 Africa
28 |Chad 10 1284 |4.9 1a00 |-1 Africa
29 |Chile 40 752 11.9 5500 0.5 5 .America
30 |China 35 9597 1051.4 30000 (0.1 Asia
31 |Colombia 5 1133 28.1 45000 |0.05 5 .America
32 |Congo 342 1.7 4non 0.z africa
33 |Corsica 4z 8.7 0.z23 2200 0.014 Europs
34 |Costa Rica 12 51 2.5 goon 0.17 C.America
35 |Crete 35 8.3 0.46 1700 0.09 Europs
36 |Cuba zZ0 114 10 7000 0.3 C.America
37 |Cyprus 35 9.2 0.7 z0oo 0.058 Europe

" ERERETE | Ebook: Handling and Processing Strings in R

http://gastonsanchez.com/resources/how-t0/2013/09/22/Handling-and-Processing-Strings-in-R/
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grep(pattern, x, iIgnore.case
fixed = FALSE, useBytes

= FALSE, perl = FALSE, value = FALSE,

= FALSE, invert = FALSE)

* Ignore.case=FALSE: the pattern matching is case sensitive

* value=FALSE: return integer indices of the matches. value=TRUE: return matching elements themselves.
* Invert=TRUE: return indices or values for elements that do not match.

Select subsets of countries on the basis of specified patterns.

> iIndex <- grep("'R", as.character(Country)) # contamn“R’
[11 27 34 40 116 118 119 120 152

> as.vector(Country[index])

[1] "Central African Republic" "Costa Rica" "Dominican Republic"
[4] ""Puerto Rico" "Reunion" ""Romania"
[7]1 "Rwanda™ "USSR™

> as.vector(Country[grep("*R", as.character(Country))]) # begm with“R"
[1] "Reunion' "Romania" "‘Rwanda"

> as.vector(Country[grep("" R", as.character(Country))]) #“ R with multiple name
[1] "Central African Republic" "Costa Rica" "Dominican Republic"
[4] ""Puerto Rico"

> as.vector(Country[grep(" ", as.character(Country))]) #iwo ormore names

[1] "Balearic Islands" "Burkina Faso" "Central African Republic"
[25] "Yemen North" "Yemen South"

> as.vector(Country[grep("'y$", as.character(Country))]) #ending by’
[1] ""Hungary'™ "ltaly” "Norway"" “"Paraguay" "'Sicily" "Turkey" "Uruguay"

https://hmwu. 1dv.tw




O
Fﬁ
, 5
S ;

# select countries with names containing Cto E
> my.pattern <- "[C-E]"
> 1ndex <- grep(my.pattern, as.character(Country))

> as.vector(Country[index])
[1] Cameroon' "Canada" "Central African Republic”

[22] "Ivory Coast™ "New Caledonia™ "Tristan da Cunha™

# select countries with names containing C to E in the first
> as.vector(Country[grep("~[C-E]", as.character(Country))])

[1] "Cameroon™ "Canada™ "Central African Republic”

[19] "El Salvador™ "Ethiopia"

# select countries that do not end with a letter between ‘a’ and ‘t’.

> as.vector(Country[-grep("'[a-t]$"", as.character(Country))])

[1] “Hungary" "Italy” “"Norway"  “Paraguay" "Peru" "Stcily™ - "Turkey™  "Uruguay™
[9] "USA™ "USSR"" "Vanuatu"

# select countries that do not end with a letter between ‘a”A’ and “‘t”’T".

> as.vector(Country[-grep(""[A-T a-t]$"", as.character(Country))])

[1] "Hungary™ “ltaly" "Norway" "Paraguay' "‘Peru" "Sicily” "Turkey"" "Uruguay"
[9] "Vanuatu
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strtrim{base}, substr{base}, substring{base}
strsplit{base}

#y is the second character

> as.vector(Country[grep("*M.y", as.character(Country))])
[1] "Cyprus'™ "Syria"

#y is the third character

> as.vector(Country[grep(*"*..y", as.character(Country))])
[1] "Egypt" "Guyana'" "Seychelles"

#y is the sixth character

> as.vector(Country[grep(*~.{5}y", as.character(Country))])
[1] "Norway'" "Sicily" "Turkey"

# {,4} means ‘repeat up to four’ anything before $

> as.vector(Country[grep("'r.{,4}%$", as.character(Country))])

[1] "'Benin™ "Burma™ "*Chad"™ ™"Chile'™ "China"™ "Congo' "Crete' "Cuba™ "Egypt" "Gabon' "Ghana' "‘Haiti"
[13] "India"™ "lran™ "lraqgq" "ltaly"” "Japan" "Kenya'" "Korea'" "Laos'" '"Libya" "Mali'" "Malta"™ "Nepal"
[25] "Niger™ *"Oman™ 'Peru”™ ™Qatar™ *Spain' *Sudan' *Syria'" "Togo™ "USA" "USSR"™ “'Zaire"

# all the countries with 15 or more characters in their name
> as.vector(Country|[grep(""r.{15,}%$", as.character(Country))])

[1] "Balearic Islands" "Central African Republic" "Dominican Republic™
[4] "Papua New Guinea" "Solomon Islands™ “"Trinidad & Tobago™
[7]1 "Tristan da Cunha™

https://hmwu. 1dv.tw




sub, gsub

= replaces only the first occurrence of a pattern within a character
string: sub(pattern, replacement, Xx)
= replace all occurrences: gsub(pattern, replacement, Xx)

> text <- c("arm™, "leg", "head"™, "foot", "hand"™, "hindleg', "elbow')

> text

[1] “arm" "leg" "head" "foot" "hand" "hindleg" "elbow"
> gsub('h™, "H", text)

[1] “arm" "leg" "Head" "foot" ""Hand"' "Hindleg" "elbow"
> gsub(o', 0", text)

[1] “arm" "leg" "head" “foot™ "hand" "hindleg" "elbOw"
> sub('o", "0, text)

[1] “arm" "leg" "head" "fOot" "hand" "hindleg" "elbOw"
> gsub('/~lt, M0, text)

[1] "Orm" ""Oeqg"' "Oead" "Ooot" "Oand"™ "Oindleg"™ "Olbow"

replace {base}: Replace Values in a Vector
replace(x, list, values)

>x <-c¢(3, 2, 1, 0, 4, 0)
> replace(x, x==0, 1)

[1] 321141
> replace(text, text == "leg", "LEG")
[1] “arm" "LEG" "head" "foot" "hand" "hindleg" "elbow"
> replace(text, text %in% c("leg", "foot'"), "LEG"™)
[1] "arm™ "LEG" "head" "LEG™ "hand" "hindleg"” "elbow"
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regexpr

> regexpr(pattern, text)

= match location: if the pattern does not appear within the string, return -1

https://hmwu. 1dv.tw

> text <- c('arm”™, "leg'", "head', "foot', "hand™, "hindleg', "elbow™)
> regexpr(’'o’, text)
[1] -1 -1 -1 2 -1 -1 4
attr(,"match.length™)
[1] -1 -1 -1 1-1-1 1
#which elements of text contained an "o"
> grep(’'o’, text) L[41]

[1] 2 3
[1] 4 7 attr(,"match.length')

[1] 11
#extract the character string attr(,"index.type')
> text[grep(*o", text)] [1] “chars”
[1] "foot" elbow" attr(,'useBytes™™)

[1] TRUE
#how many '0''s ther re in each string
> gregexpr(*'o’, text)
[[111 #multiple match return O
[1] -1 > charmatch(m", c("mean','median',''mode'))
attr(,"match.length™) [1]1 O
[1] -1
o #unique match return index

> charmatch(*'med", c(''mean™,"median',''mode'™))

[1] 2




> stock <- c(car', 'van™)

> requests <- c('"truck", ''suv', "wvan', 'sports', "car', "waggon', '‘car')
> requests %in% stock

[1] FALSE FALSE TRUE FALSE TRUE FALSE TRUE

> 1ndex <- which(requests %in% stock)

> requests[index]

[1] “van™ "car™ "car™

> X <- round(rnorm(10), 2)
> X
[1] -1.17 -0.05 O0.57 0.72 -1.79 0.55 0.03 0.09 -1.81 0.04
> index <- which(x < 0)
> 1ndex
[1] 1 2509
> x[1ndex]
[1] -1.17 -0.05 -1.79 -1.81
> x[x < 0]
[1] -1.17 -0.05 -1.79 -1.81

which.max() #locates first maximum of a numeric vector
which.min() #locates first minimum of a numeric vector

https://hmwu. 1dv.tw




Al

> X <- matrix(sample(1:12),
> X

[.11 [.2]1 [.31 [.4]1
[1.] 12 4 2 8
[2.] 6 10 5 9
[3.] 1 3 7 11
> which(x %% 3 == 0)
[1] 1 2 6 11
> which(x %% 3 == 0, arr.ind = T)

row col
1.] 1 1
2.1 2 1
[3.1] 3 2
4.1 2 4

ncol=4,

nrow=3)

See also:
any(..., na.rm = FALSE)
all(..., na.rm = FALSE)

> X <- c(45, 3, 50, 41, 14, 50, 3)
> which.min(x)

[1] 2

> which.max(x)

[1] 3

> X[which.min(X)]

[1] 3

> x[which_.max(x)]

[1] 50

> which(x ==
[1] 3 6

max(x))

> match(1:10, 4)

[1] NA NA NA 1 NA NA NA NA NA NA
> match(1:10, c(4, 2))

[1] NA 2 NA 1 NA NA NA NA NA NA
> X

[1] 45 3 50 41 14 50 3
> match(x, c(50, 3))

[I] NA 2 1 NANA 1 2
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' sets {base}

> setA <- c(a","b","c", "d", "e™)
> setB <- c('d"™, "e", "', "g')

> union(setA, setB)
[1] "a™ "b™ *c'™ "'d™ "e™ "f'" g"

> Intersect(setA, setB)
[1] lldll Ilell

> setdiff(setA, setB)
[1] "a™ "b™ *c

> setdiff(setB, setA)
[1] "f" g

> setA %in% setB
[1] FALSE FALSE FALSE TRUE TRUE

> setB %in% setA
[1] TRUE TRUE FALSE FALSE

[1] "'d" "e"

> setA[setA %in% setB] #intersect(setA, setB) ANB. AUB

|
sets {base}: Set Operations
Description: Performs set union, intersection,
(asymmetric!) difference, equality and
membership on two vectors.
Usage:
unton(x, Yy)
intersect(X, Yy)
setdiff(x, y)
setequal (x, y)
iIs.element(el, set)

iIs.element(X, Yy) isidentical to X %in% Y.
@ ®

D@
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myFun <- function(n){

X <-0
for(i in 1:n){
X <= X + 1

}

X
}
> system.time({
+ ans <- myFun(10000)
+ 1)

user system elapsed
0.04 0.00 0.05

> start.time <- proc.time()
> for(i in 1:50) mad(runif(500))
> proc.time() - start.time

user system elapsed

0.04 0.01 0.05

> start.time <- Sys.time()

> ans <- myFun(10000)

> end.time <- Sys.time()

> end.time -start.time

Time difference of 0.0940001 secs

install .packages('profvis™)
library(profvis)

profvis({
data(diamonds, package = "‘ggplot2™)
plot(price ~ carat, data = diamonds)

m <- Im(price ~ carat, data = diamonds)
abline(m, col = "red"™)

2 test.h & Profilet
- AR Publish =
Flame Graph Data Options »
<expr:> Memory Time
1 profuvis({
4
2 data(diamonds, package = "ggplotZ")
4
£ plotiprice ~ carat, data = diamonds)
& w <- lmiprice ~ carat, data = diamonds) 6.5 10
7 abline (m, col = "red")
- T
2
|aeparse _
deparsel \plot.xy
 |plot.default plot.default
| |plet. formula | [p1et. formula ™
profvis
T T T T T T T T T T T
x) a0 100 150 200 250 300 350 400 450 500
Sample Interval: 10ms S10ms

Memory allocated or deallocated (for negative numbers)

More exam P les: https://rstudio.github.io/profvis/examples.html

https://hmwu. 1dv.tw




7 °
g_".

> attach(city)

> names(city)

[1] "location™ “price"

>

> rank.price <- rank(price)

> sorted.price <- sort(price)

> ordered.price <- order(price)

> city <- read.table('city.txt", header=TRUE, row.names=NULL, sep=""\t'")

eorder returns an integer vector containing the permutation that
will sort the input into ascending order.
eorder is useful in sorting dataframes.

ex[order(x)] isthesame as sort(x)

O D0 | Oy (O | = (o | D —

— | —

— |

> sort(price, decreasing=TRUE)

[1] 325 201 188 164 162 157 121 117 101 95
> rev(sort(price))

[1] 325 201 188 164 162 157 121 117 101 95

location
Taipei
New York
Boston
Tolzyo
Hong Kong
Shanghai
LA
Yancouver
Seoul
Seattle

325
201
157
162
164

95
117
188
121
101
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> city > (viewl <- data.frame(location, price, rank.price))
location price location price rank.price
1 Taipei 325 1 Tailpei 325 10
2 New York 201 2 New York 201 9
3 Boston 157 3 Boston 157 5
4 Tokyo 162 4 Tokyo 162 6
5 Hong Kong 164 5 Hong Kong 164 7
6  Shanghai 95 6  Shanghai 95 1
7 La 117 7 LA 117 3
8 Vancouver 188 8 Vancouver 188 8
9 Seoul 121 9 Seoul 121 4
10 Seattle 101 10 Seattle 101 2
> (view2 <- data.frame(sorted.price, ordered.price))
sorted.price ordered.price
. 95 6 > (view3d <- data.frame(location[ordered.price],
2 101 10 - -
price[ordered.price]))
3 117 4 location.ordered.price. price.ordered.price.
4 121 9 1 Shanghai 95
o 157 3 2 Seattle 101
6 162 4 3 LA 117
7 164 5 4 Seoul 121
8 188 8 5 Boston 157
9 201 2 6 Tokyo 162
10 325 1 7 Hong Kong 164
8 Vancouver 188
9 New York 201
See: multiple sorting, text sorting | 1° Taipel 325

http://rprogramming.net/r-order-to-sort-data/
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Sampling without replacement
y <- 1:20

sample(y)

sample(y)

sample(y, 5)

sample(y, 5)
sample(y, 5, replace=T)

VVVYVYVYV

Substrings
> substr(’'this 1s a test', start=1, stop=4)
> substr(rep(‘'abcdef',4),1:4,4:5)

> X <- c(asfef", "qwerty', "yuiop[", "b", "stuff.blah.yech')
> substr(x, 2, 5)

> substring(x, 2, 4:6)

> substring(x, 2) <- c('..", "+++")

> X

See also:

« BO1-1-hmwu_ R-DataManipulation.pdf

« stack {utils}, reshape {stats}, melt{reshape}, cast{reshape},
merge {base}, sample {base}, subset {base}

« Xtabs {stats}, table {base}, tabulate {base}, ftable {stats},
xtable{xtable}
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U < seq(-3, 3, Ol),n)%

{[&] 42 R 24 (kernel function) EEETZEEREMGETPE ARNKE -
= tkernel B -

Triangular Kernel

Gaussian Kernel

Triangular(x)
1 1 I I 1

oo 02 04 06 08 1.0

Gaugsianix)
0.z 0.3 0.4
| | |

0.1

0o

T T T T
302 10
i

T
1

T
2

T
3

Epanechnikav (x)

010 0z0 0.30

0.o0o

Kernel Function
Triangular K(u) = (1 — |u)I(Ju] <1)
1
Gaussian K(u) = \/_ exp(—ﬁuz)
Epanechnikov u 1— —)I(ju £V5
p K(w = 220~ )1l < V5
1, if jul <
Hu <ap= 0 L=
0, if|ul>a

Epanechnikov Kernel

Triangular <- function(u){
s <- ifelse(abs(u) <=1, 1, 0)
ans <- (1l-abs(u))*s
ans
}
Gaussian <- function(u){
ans <- exp((-1/72)*(u"2))/sqrt(2*pi)
ans
}
Epanechnikov <- function(u){
s <- ifelse(abs(u) <= sgrt(b5), 1, 0)
ans <- 3*(1-((u"2)/5))/(4*sqrt(5))*s

ans

V V.V VYV

par(mfrow=c(1,3))

X <- seq(-3, 3, 0.1)
plot(x, Triangular(x),
plot(x, Gaussian(x),
plot(x, Epanechnikov(x),

main="Epanechnikov Kernel', type="I")

main="Triangular Kernel', type="I1")
main=""Gaussian Kernel"

n%iw =h ?Eﬁlﬁﬁ

., type="1") apply(as.matrix(x)...
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Let xq,29,---,x, be an iid sample drawn from some distribution with an unknown density f.

We are interested in estimating the shape of this function f. Its kernel density estimator is

) = > K

h

with kernel K and bandwidth h.

EEREEH 11,20, 2,5 xi <- iris[,1], AB— R &R, FEf (o) HEr = 7,
h = 027362 T, EH LI =%& kernel ZfH,

fh <- function(xi, x, h, kernel, n=150){
ans <- sum(kernel((x-x1)/h))/(n*h)
ans

> Xi <- iris[, 1]
> fh(xi, x =7, h
[1] 0.1409978

> fh(xi, x =7, h
[1] 0.179705

> fh(xi, x =7, h
[1] 0.1777105

0.2736, Triangular)

0.2736, Gaussian)

0.2736, Epanechnikov)
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binomial <- function(k, n, p){

}

compute_mu_sigma <- function(pmf, parameter){

mu <- 0
sigma2 <- 1

pmf.name <- deparse(substitute(pmf))
cat("Input is", pmf.name, "distribution.\n")
iT(pmf.name == "binomial™){

# BN E

k <- parameter|[[1]]

n <- parameter[[2]]

p <- parameter|[[3]]

mu <- sum(k * pmf(k, n, p))

sigma2 <- sum((k - mu)”™2 * pmf(k, n, p))
}
cat(C'mu: ", mu, "\n'")
cat(''sigma2: ', sigma2, ""\n'")

}

factorial(n)/(factorial(k) * factorial(n - k)) * (p™k) * ((1-p)™M(n-K))

Notation B(n, p)
Parameters |7 € Ng— number of trials
p € [0,1] — success probability in each
trial
Support ke{0, .., h}—number of successes
pmf (M) (1 —p)nt
CDF ILip(n—k1+k)
Mean np
Median |np| or [np]
Mode |[(n+1)p]or [(n+1)p] — 1
Variance  |np(l — p)

https://en.wikipedia.org/wiki/Binomial distribution

EX) = u

o> =Var(X) =Y (x= 1)/ (x)

= 2 x-f(x)

XeD

xXebD

Input 1s binomial distribution.
mu: 0.8203125
sigma2: 2.073424

> compute_mu_sigma(pmf = binomial, parameter = c(4, 10, 0.5))
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do.call {base}

binomial <- function(k, n, p){

}

poisson <- function(k, lambda){
exp(-lambda) * (lambda”k)/(factorial(k))
}

geometric <- function(k, p){
@ -prk*p
¥

compute_mu_sigma <- function(pmf, parameter){
pmf.name <- deparse(substitute(pmf))

sigma2 <- sum((parameter$k - mu)”~2 * do.call
cat("distribution: ", pmf.name, "\n'")

mu <- sum(parameter$k * (do.call('pmf", parameter)))

factorial(n)/(factorial(k) * factorial(n - k)) * (p”k) * ((1-p)™(nh-k))

Description: do.call constructs and executes a
function call from a name or a function and a list
of arguments to be passed to it.

Usage: do.call(what, args, quote =
FALSE, envir = parent.frame())

('pmf*", parameter))

cat("mu: ', mu, "\t sigma2:', sigma2, ‘"\n" )
by
> my.par <- list(k = ¢(0:10), n = 10, p = 0.6)
> compute.mu.sigma(pmf = binomial, parameter = my.par)
distribution: binomial
mu: 6 sigma2: 2.4
> my.par <- list(k = c(0:100), lambda = 4)
> compute.mu.sigma(pmf = poisson, parameter = my.par)
distribution: poisson
mu: 4 sigma2: 4
> my.par <- list(k = c(0:10000), p = 0.4)
> compute_mu_sigma(pmf = geometric, parameter = my.par)
distribution: geometric
mu: 1.5 sigma2: 3.75
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Table 2.4. Functions for testing (is) the attributes of different categories of
object (arrays, lists, etc.) and for coercing (as) the attributes of an object into
a specified form. Neither operation changes the attributes of the object.

Type Testing Coercing
Array is.array as.array
Character is.character as.character
Complex is.complex as.complex
Dataframe is.data.frame as.data.frame
Double is.double as.double
Factor is.factor as.factor
List is.list as.list
Logical is.logical as.logical
Matrix is.matrix as.matrix
Numeric IS.numeric as.numeric
Raw IS.raw as.raw

Time series (ts) is.ts as.ts

Vector is.vector as.vector

as.numeric(factor(c('a"™, "b", "c'™)))
as.numeric(c('a', "b", "c')) #don’t work
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> (X <- sample(l1:42, 6))
[1] 3 1 29 16 36 21

> (y <- letters)

> get(''x")

[1] 3 1 29 16 36 21

> get("'y'")[1:5]

[1] "a' "b'"™ "c'" "d" "e"

Histogram of x
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eval () evaluates an expression, but
"5+5" is a string, not an expression.
So, use parse() with text= to translate
the string to an expression

> 2 1 - !
> for(i in 1:5){ o s
+ X.name <- paste("'x", i, sep=".") e _ R
+ assign(x.name, 1:1) 0% @ 3 4012

+ cat(X.name, ': \t") Index x

+ cat(get(x.name), '"\n'")

+ } > a <- 100

x.1l : 1 > (my.math <- c(™3 + 4", "a / 5"))

X.2 : 12 [1] "3 + 4" "a / 5"

X.3 : 123 > eval (my.math)

X.4: 1234 [1] "3 + 4" "a / 5"

X.5 : 12345 > eval(parse(text = my.math[1]))

[1] 7

>

> plot.type <- c('plot™, "hist", "boxplot')
> X <- rnorm(100)

> my.plot <- paste(plot.type, "(X)", sep =
> eval (parse(text = my.plot))

)
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> library(el071)
> fclustindex
function (y, X, index = "all™)
{
clres <- vy
gath.geva <- function(clres, x) {
xrows <- dim(clres$me)[1]
xcols <- dim(clres$ce)[2]
ncenters <- dim(clres$centers)[1]
scatter <- array(0, c(xcols, xcols, ncenters))

> plot
function (X, y, -..)
UseMethod(*'plot'™)
<bytecode: 0x000000000fdaaad8>
<environment: namespace:graphics>
> methods(plot)
[1] plot.acf* plot.agnes* ... plot.Im ... plot.table ...

Non-visible functions are asterisked

> plot.Im

function (x, which = c(1L:3L, 5L), caption = list("'Residuals vs Fitted",
"Normal Q-Q'", "Scale-Location', "Cook"s distance', "Residuals vs Leverage",
expression("'Cook"s dist vs Leverage " * h[ii]/(1 - h[ii]))),
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> plot.table
sk RAFWIH “plot.table”
> ?plot.table

> graphics:::plot.table
function (x, type = "h"

, ylhim =

#plot.table {graphics}
c(0, max(x)),

Accessing exported and
internal variables, 1.e. R

Iwd = 2, xlab = NULL, objects in a namespace.

cret <- _C("svmtrain', as.double(if (sparse) x@ra else t(x)),
as.integer(nr), as.integer(nco

ylab = NULL, frame.plot = is.num, ...) pkg' - name
{ .
xnam <- deparse(substitute(x)) pkg:: :name
rnk <- length(dim(x)) > anova
it (rnk == 0L) > methods(anova)
i StOp("Invalld table .X-") > Stats: - :anova_nls
it (k== 1) { > stats:::anova.loess
> princomp
> svm > methods(princomp)
> getAnywhere("princomp.default®) # or
> ?svm
. > stats:::princomp.default
> methods(svm)
> el071:::svm.default

Package source: €1071_1.6-3.tar.gz

el071 _1.6-3\elO71\src\

e1071_1.6-3\el071\R\

https://hmwu. 1dv.tw

Windows binaries: €1071_1.6-3.zip

cmeans.c, cshell.c, floyd.c, Rsvm.c, svm.cpp, svm.h, ...

bclust.R, bincombinations.R, cmeans.R, fclustindex.R, ...
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R Reference Card 2.0 Operators
E Left assignment, binary R Re ferenc e C ard
Public domain, v2.0 2012-12-24. > Right assignment, binary .
V 2 by Matt Baggott, matt@baggott.net = Left assignment, but not recommended (VerSIOn 2)
WV 1 by Tom Short, t.short{@ieee.org <<- Left assignment in outer lexical scope: not
Material from R for Beginners by permission of for beginners
Emmanuel Paradis. $ List subset, binary
- Minus, can be unary or binary
Getting he lp and info + Plus, can be unary or binary
help(topic) documentation on topic ~ Tilde, used for model formulae
?topic same as above: special chars need quotes: for : Sequence, binary (in model formulae:
example 7" &&’ mnteraction)
help.search("topic") search the help system: same i Refer to function in a package, i.e,
R Reference Card for Data Mining (2015) R Reference Card for Data Mining
. . Yanchang Zhao, RDataMining.com, January &, 2015
http://www.rdatamining.com/docs/r-reference-card-
. . - See the latest version at http: //www.RDataMining. com
for_data-mlnlng - The package names are in parentheses.
- Recommended packages and functions are shown in bold.
- Click a package in this PDF file to find it on CRAN.
Contributed Documentation Association Rules and Sequential Patterns
http://cran.r-project.org/other-docs.html Functions
apriori() mine associations with APRIORI algorithm — a level-wise,
breadth-first algorithm which counts transactions to find frequent item-
sots (arules)
eclat () mine frequent itemsets with the Eclat algorithm, which employs
equivalence classes, depth-first search and set intersection instead of
counting {arules)
cspade () mine frequent sequential patterns with the cSPADE algorithm {aru-
lesSequences)
. . . segefsub () search for frequent subsequences (TraMineR)
R Functions List (+ Examples) | All Basic Commands Packages
. arules mine frequent itemsets, maximal uent itemsets, closed uent item-
of the R Programming Language sets and assoctaton uls. It Inclades two algorthms, Apror and Beat
. . - ° arules Viz|visualizing association rules
https://statisticsglobe.com/r-functions-list/ arulesSequences|add-on for arulesto handle and mine frequent sequences
TraMineR mining, describing and visualizing sequences of states or events
Classification & Prediction|

https://hmwu. 1dv.tw
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Tidyverse Style Guide by Hadley Wickham Google's R Style Guide
http S:// Style . tidyverse .0rg https://google.github.io/styleguide/Rguide.xml
The tidyverse style guide
Welcome
Search
Good coding style is like correct punctuation: you can manage without it,
Table of contents butitsuremakesthingseasiertoread. This site describes the style used throughout the
Welcome tidyverse. It was derived from Google's original R Style Guide - but Google's current
Analyses guide is derived from the tidyverse style guide.
T Files All style guides are fundamentally opinionated. Some decisions genuinely do make
2 syntax code easier to use (especially matching indenting to programming structure), but
3 Functions many decisions are arbitrary. The most important thing about a style guide is that it
4 Pipes provides consistency, making code easier to write because you need to make fewer
5 ggplot2 decisions.
Packages Two R packages support this style guide:
5 Files e =~
7 Documentation l\ = styler all(ﬁrvs you to interactively restyle selected text, files, or entire projects. It
8 Tests S~ dnelee an RStudio add-in, the easiest way to re-style existing code.
9 Error messages S
- Addins ~
10 News [ = 1
n STYLER O style ly
11 Git/GitHub Style active file |
Style package
View book source € Style selection
&’—--‘x\
(\s- lintr perfdrms automated checks to confirm that you conform to the style guide.
Google Python Style Guide
https://google.github.io/styleguide/pyguide.html: https://tw-google-styleguide.readthedocs.io/en/latest/google-python-styleguide/
Google Java Style Guide: https://google.github.io/styleguide/javaguide.html

https://hmwu. 1dv.tw
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U Paul E. Johnson, R Style. An Rchaeological Commentary O R Coding Conventions (RCC)
http://cran.r-project.org/web/packages/rockchalk/vignettes/Rstyle.pdf ~ http://www.aroma-project.org/developers/RCC

9 %
YOl =
% styler lintr

1 nor=matrix(rnorm(Nsim*p),nrow=p) 1| nor <- matrix(rnorm(Nsim*p), nrow=p)

2| risk=matrix(0,ncol=150,nrow=10) 2| risk <- matrix(0, ncol=150, nrow=10)

3| a=seq(l,2*(p-2) ,1le=10) 3 a <= seq(l, 2*(p-2), le=10)

4| the=sqrt (seq(0,4*p,le=150) /p) 4| the <- sqrt(seq(0, 4*p, le=150)/p)

5| for (j in 1:150){ z for(j in 1:150) { 2 2 -

<- + i L
6| nornor=apply ( (nor+rep (the(j],p))*2,2,sum) B 1 Fhkpon ok TepILheR iR pel’s; 2y
- af for(i in 1:10)(

7| for (i in 1:10)({ 8 for(t in 1:Nsim) {

8| for (t in 1:Nsim) ] s <= max(l-a[i]/norner([t], 0)

9| risk[i,jl=risk[i,jl+sum((rep(thel[]j],p)- 10 t <- nor([,t] + rep(the(jl, p) dd' .

10| max (1-a[i] /nornor[t],0) * (nor[,t]+rep(the(3],p))) *2) 11 u <~ sum((rep(the[j], p) - s*t)*2) A 1ns:

gl 1) 12 risk[i,j] <- risk[i,j] + u I

[ . stylerfl
15 ) I = = ,fél:
16| risk <- risk/Nsim I nt

RStudio: Reformat Code

Build

Build

Functionud{ . , Ly L = ACEME FEE selection




=

1
2
3
4
5
6
7
8
9

10
11
12
13

> if{
sqre((m8[1,1]-m8[2,1])*24+(mB[1,2]-m8[2,2])*2)+
sqre{(m8[2,1]-m8[3,1])*24+(mB[2,2]-m8B[3,2])*2)>
sqre((m8[3,1]1-m8[1,1])"2+(m8[3,2]-mB[1,2])*2)
&
sqre((m8[1,1]-m8[2,1])*24+(mB[1,2]-m8[2,2])*2)+
sqre{((m8[3,1]-m8[1,1])*24+(mB[3,2]-m8[1,2])*2)>
sqre((m8[2,1]1-m8[3,1])"24+(m8[2,2]-mB[3,2])*2)
&
sqre{((m8[2,1]-m8[3,1])*2+(mB[2,2]-m8B[3,2])*2)+
sqre{((m8[3,1]-m8[1,1])*24+(mB[3,2]-m8[1,2])*2)>
sqre((m8[1,1]1-m8[2,1])"24+(m8[1,2]-mB[2,2])*2)
H

35‘3’
25| d11 <- ((x1-x2) 42+ (yl-y2)42)*(1/2)
26| a11
27
28| d12 <- ((x1-x3) 42+ (yl-y3)42)*(1/2)
29| a12
30
31| d13 <- ((xl-x4) 2+ (yl-yd)*2) * (1/2)
32| a13
33
34| d14 <- ((x1-x5) 22+ (yl-y5) 42) A (1/2)
35| a14
36
37| d21 <- ((x2-x3) A2+ (y2-y3:A23 1723
38| a21 89| (x == my.datall,1l] )
39 my.data[l,4] )| {x ==
40| 422 <- ((x2-x4) 2+ (y2-y4| 20| H—H <-
41| a22
” 91
43| 423 <- ((x2-x5) 42+ (y2-y5| 22| ¥ == my.data[2,11)
44| a23 -d
45 93| ZF - <-
46| d31 <- (({x3-x4) "2+ (y3-v4
47| a31 -
15 95
49| 432 <- ((x3-x5)42+ (y3-y5| 20| (¥ == my.data[3,11)
50| a32 -d
51 97 FE=2 <«<-
52| d41 <- ((x4-x5)*2+(y4-y5
53| ad1 i
99
100
101| (x == my.data[4,1] )
102| mpuss <-

| {x == my.data[l,2] }|{x == my.data[l,3] }|{x ==
my.data[l,5] ) |{x == my.data[l,6] )}

cimy.data[l,1l],my.data[l,2],my.data[l,3] , my.data[l,4],my.data[l,5],my.data[l,6])

| {x == my.data[2,2] }|{x == my.data[2,3] }|{x ==

my.data[2,4] )| {x == my.data[2,5] }|{x == my.data[2,6] )

cimy.data[2,1],my.data[2,2],my.data[2,3],my.data[2,4],my.data[2,5],my.data[2,6])

| {x == my.data[3,2] )| (x == my.datal[3,3] )| ({x ==

| {x == my.data[4,2] })|{x == my.data[4,3] )|(x
my.data[4,4] )| {x == my.data[4,5] }|{x == my.data[4,6] )

ci{my.data[4,1l] ,my.data[4,2], ,my.data[4,3] , my.data[4,4] ,my.data[4,5], ,my

my.data[3,4] )| {x == my.data[3,5] }|{x == my.data[3,6] )

cimy.data[3,1],my.data[3,2],my.data[3,3],my.data[3,4],my.data[3,5],my.data[3,6])

https://hmwu. 1dv.tw

.data[4,6])




https://style.tidyverse.org

The tidyverse style guide

Search

Table of contents

Welcome

Analyses

1 Files

2 Syntax

3 Functions
4 Pipes

5 ggplot2

Packages

6 Files

7 Documentation
& Tests

9 Error messages

O File names: be meaningful.
# Good: fit_models.R, utility functions.R
# Bad: fit models.R, foo.r, stuff.r

O File names with orders: all lower case.
00 _download.R
01 explore.R
02a plot.R
02b_summarize.R

09 model .R If your script uses add-on packages,

10 visualize.R load them | |b-ra.ry() all at once
- at the very beginning of the file.

(J Internal structure of a R file: Use commented lines of — and =
# Load data - ———————————

# Plot data ===========—=====—=—==—==—===—==

10 News

11 Git/GitHub

Line Length: the maximum line length 1s 80 characters.

https://hmwu. 1dv.tw



0 Object names: Variable and function names should use only lowercase
letters, numbers, and
# Good: day one; day 1
# Bad: DayOne; dayone

v Note: Base R uses dots in function names (contrib.url()) and class
names (data. frame), but it’s better to reserve dots exclusively for the S3
object system.

L Object names: Variable names should be nouns and function names should
be verbs
# Good: day one
# Bad: first _day of the month; djml

L Object names: Avoid re-using names of common functions and variables:

# Bad:
T <- FALSE
c <- 10

mean <- function(x) sum(x)

https://hmwu. 1dv.tw




0 Commas: Always put a space after a comma
# Good: x[, 1]
# Bad: x[,1]; x[ ,11; x[ , 1]

L Parentheses: Do not put spaces inside or outside parentheses for regular function calls.
# Good: mean(x, na.rm = TRUE)
# Bad: mean (X, na.rm TRUE); mean( X, na.rm = TRUE )

O Parentheses: Place a space before and after () when used with if, for, or while.
# Good:
iIT (debug) {
show(x)
+
# Bad:
1 f(debug){
show(x)

}

O Parentheses: Place a space after () used for function arguments:
# Good: function(xX) {}
# Bad: function (x) {}; function(){}

https://hmwu. 1dv.tw
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U Infix operators: (==, +, -, *, /, <-,etc.)should always be surrounded by spaces
# Good:

height <- (feet * 12) + iInches

mean(x, na.rm = TRUE)

# Bad:
height<-feet*12+inches
mean(x, na.rm=TRUE)

O Infix operators (exceptions): high precedence: -z, :-::, $, @, [, [[, 7, unary —, unary +, and :.
# Good:
3(11;12: (x y"2) U Infix operators (exceptions): bang tidy evaluation
% <- 1-10 # Good: call(!Ixyz)
) # Bad: call(!! xyz); call( ! xyz); call(! Ixyz)
# Bad: U Infix operators (exceptions): The help operator
SqQre(x ~ 2 +y * 2) # Ggod' ?meanp ' PP
df $ z .
X <- 1 - 10 # Bad: ? mean

U Infix operators (exceptions): Single-sided formulas when the right-hand side is a single identifier:
# Good: ~foo
# Bad: ~ foo
v Note: single-sided formulas with a complex right-hand side do need a space:
# Good: ~ .x + .y
# Bad: ~.x + .y
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U The embracing operator, {{ }}: always have inner spaces to help emphasise its
special behaviour:

# Good: group by({{ by }})
# Bad: group by({{by}})

L Extra spaces: Adding extra spaces is ok if it improves alignment of = or <-.

# Good
list(

total = a + b + c,

mean = (a+ b +c) /n
)
# Also fine
list(

total = a + b + c,

mean = (a+ b +c) / n
)

https://hmwu. 1dv.tw
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0 Named arguments:
* A function’s arguments typically fall into two broad categories: one supplies the data to
compute on; the other controls the details of computation.
* When you call a function, you typically omit the names of data arguments, because they are
used so commonly. If you override the default value of an argument, use the full name:
# Good:
mean(1:10, na.rm = TRUE)

# Bad:
mean(x = 1:10, , FALSE)
mean(, TRUE, x = c(1:10, NA))

O Assignment: Avoid assignment in function calls:
# Good:
X <- complicated function()
IT (nzchar(x) < 1) {
# do something
+

# Bad:
IT (hzchar(x <- complicated_function()) < 1) {
# do something

}
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# Good:
if (y <0 && debug) {
message(''y 1s negative'™)

O Code blocks:
* { should be the last character on the line.

* The contents should be indented by two spaces.
e} should be the first character on the line.

}
if (y ==0){
if (x>0 {
log(x)
} else {
message("'X 1S negative or zero')
}
} else {
y X
}
test_that('calll returns an ordered factor'™, { # Bad:
expect_s3 class(calll(x, y), c('factor”, "ordered)) iIT (y < 0 && debug) {
1) message("'Y 1s negative'™)
¥
tryCatch( )
{ if (y ==0)
x <- scan() {
cat("Total: ", sum(x), "\n", sep = ") if (x>0) {
¥ log(x)
interrupt = function(e) { } else {
message("'Aborted by user™) message("'x 1S negative or zero™)
} }
) }else {y™x}
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if switch

Q If statements
* Ifused, el se should be on the same line as }.
* &and | should never be used inside of an if clause because they can return vectors. Always use && and | | instead.

» If you want to rewrite a simple but lengthy 1T block , just write it all on one line
# Good:
message <- If (x > 10) "big" else "small”

# Bad: O Implicit type coercion: Avoid implicit type coercion (e.g.
iIT x>10) { from numeric to logical) in if statements: | 4 g5 -
yerse g # Good: it (length()) {
message <- "'small” 1T (length(x) > 0) { # do something
} # do something }
+
U Inline statements |
# Good: # Bad- .
y <= 10 i 0 BV O Switch statements
i (y < O)_{ iIT (y < 0) stop( IS nega.") " Qood:
stop("Y is nega. ') if (y < 0) SWItEh(X,
3 stop("'Y is negative') g _ 1
find_abs <- function(X) {| find abs <- f . c =2, R
if (x >0) { I?f_?xs><0) ggiﬁ;ﬁ2§§) { stop(""'Unknown “x~ ", call. = FALSE)
return(x) x * -1 )
i * -1 ¥ # Bad:
3} switch(x, a =, b=1, ¢ = 2)
switch(x, a =, b =1, c = 2)
switch(y, 1, 2, 3)
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U Long lines: Strive to limit your code to 80 characters per line

# Good:

do_something_very complicated(
something = "that", O Semicolons: Don’t put ; at the end of
requires = many, a line, and don’t use ; to put multiple
arguments = "'some of which may be long" commands on one line.

)

# Bad:

do_something very complicated(''that™, requires, many, arguments,
""'some of which may be long"

)

O Assignment: Use <-, not =, for assignment.

# Good: x <- 5

# Bad: x = 5

_ O Logical vectors: Prefer

u Cl;;lrggtglc'l Yectors: Use ", not ', for quoting text. TRUE and FALSE over

" Text" T and F.

"Text with "quotes™" d Comments: Each line of

"<a href="http://style.tidyverse.org'">A link</a>" a comment should begin

with the comment symbol

# Bad: and a single space: #

"Text*®
"Text with "double™ and \"single\" quotes-”
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L Naming: use verbs for function names:
# Good:
add_row() # Bad:
O Long lines: Function-indent (45#F » Prefer): permute() row_adder()
# Good: permutation()
long function_name <- function(a = "a long argument",
b = "another argument’,
c = "another long argument'™) {
# As usual code i1s iIndented by two spaces.
+
# Bad:
long function_name <- function(a = "a long argument",
b = "another argument',
c = "another long argument'™) {

# Here 1t"s hard to spot where the definition ends and the
# code begins, and to see all three function arguments

}

O Long lines: Double-indent:
long function_name <- function(
a = "a long argument',
b = "another argument’,
c = "another long argument') {
As usual code i1s Indented by two spaces.

#
3
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# Good:
find_abs <- function(x) {
if (x>0) {
return(x)

+
X * -1
+
add_two <- function(x, y) {

X +y
+

# Bad:

add_two <- function(x, y) {
return(x + y)

+

https://hmwu. 1dv.tw

return()

U Only use return() for early returns. Otherwise, rely on R to return the
result of the last evaluated expression.

U Return statements should always be on their own line

because they have important effects on the control flow
# Good:

find _abs <- function(x) {
iIT x>0) {
return(x)
s
X * -1

}

# Bad:

find _abs <- function(x) {
iIfT (x > 0) return(x)
X * -1

}




O In code, use comments to explain the “why” not the “what” or “how”. Each line of a comment should begin
with the comment symbol and a single space: #.

#
#
X

#
#
X

Good:
Objects like data frames are treated as leaves
<- map_i1f(x, 1s_bare_list, recurse)

Bad:
Recurse only with bare lists
<- map_i1f(x, 1s_bare_list, recurse)

L Comments should be in sentence case, and only end with a full stop if they contain at least two sentences:

#
#
X

H

H

Good:
Objects like data frames are treated as leaves
<- map_i1f(x, 1s_bare_list, recurse)

Do not use "is.list() . Objects like data frames must be treated
as leaves.
<- map_i1f(x, 1s_bare_list, recurse)

Bad:
objects like data frames are treated as leaves
<- map_i1f(x, 1s_bare_list, recurse)

Objects like data frames are treated as leaves.
<- map_i1f(x, 1s _bare_list, recurse)
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O Use %>% to emphasise a sequence of actions, rather than the object that the actions are being performed on.
L Whitespace: %>% should always have a space before it, and should usually be followed by a new line. After the

first step, each line should be indented by two spaces.
# Good:

iris %%
group_by(Species) %>%
summarize_if(is.numeric, mean) %>%
ungroup() %>%

gather(measure, value, -Species) %>%
arrange(value) 0 No arguments:
# Good:
# Bad: X %>%
iris %>% group_by(Species) %>% summarize_all(mean) %>% unique() %>%
ungroup %>% gather(measure, value, -Species) %>% sort()
arrange(value)
# Bad:
L Long lines: put each argument on its own line and indent: X %>0@
iris %% unique %>%
group_by(Species) %>% sort

summarise(
Sepal .Length = mean(Sepal .Length),
Sepal .Width = mean(Sepal .Width),
Species = n_distinct(Species)

0 Assignment: Variable name and assignment on

separate lines
iris_long <-
) iris %>%
gather(measure, value, -Species) %>%
arrange(-value)
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# Good:
Iris %%

ggplot(aes(x
geom_point()

# Bad:
Iris %%

ggplot(aes(x

# Bad:
Iris %%

ggplot(aes(x

https://hmwu. 1dv.tw

O Styling suggestions for + used to separate ggplot2 layers are very similar to those for %>% in pipelines.

L Whitespace: + should always have a space before it, and should be followed by a new line. This is true
even if your plot has only two layers. After the first step, each line should be indented by two spaces.

filter(Species

filter(Species

geom_point()

filter(Species

== "'setosa'') %>%
Sepal .Width, y = Sepal.Length)) +

== "'setosa'') %>%
Sepal .Width, y = Sepal.Length)) +

== "'setosa'') %>%
Sepal .Width, y = Sepal.Length)) + geom point()




il

O Long lines:
# Good:
ggplot(aes(x = Sepal .Width, y = Sepal.Length, color
geom_point() +
labs(
X = "Sepal width, in cm",
y = "Sepal length, in cm",
title = "Sepal length vs. width of irises”

Species)) +

)

# Bad:
ggplot(aes(x = Sepal .Width, y = Sepal.Length, color

geom_point() +
labs(x = "Sepal width, in cm”, y = "Sepal length, in cm",

width of irises™)

Species)) +

title = "Sepal length vs.

L Do the data manipulation in a pipeline before starting plotting.

# Good:
iris %%
Tfilter(Species == "setosa'™) %>%
ggplot(aes(x = Sepal.Width, y = Sepal.Length)) +

geom_point()
# Bad:
= Sepal .Width, y = Sepal.Length)) +

ggplot(filter(iris, Species == "'setosa"), aes(x =
geom_point()

Tidyverse Style Guide: Documentation https://style.tidyverse.org/documentation.html
Documentation of code is essential, even if the only person using your code is future-you. Use roxygen2 with

markdown support enabled to keep your documentation close to the code.
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SRZREABLA TR :

EHEHATEES - REEREBOWEFNGES  BERULUESEEATEES  SEERE
- EREE - SRlofh  ZBUHREE -

>, FiRiE . RE—EFRRENES » #E—EEANTE  ER T ASNHEREEFNZR
= A E SRR A A REN G -

3. BEa  ROLESEFER4 LET » 8FWindows » macOSTILINUXE -

4. SoliEt - REIDIEEMEES (WPythonfllava ) #EITES  BEIREERNOIE -
5. BIZFER : REEZERNSERE - BF4VESR &/ HERE . TREZ , BER
o] AE B A2 B SR EIR 2 AT FERE -

RABERIZEI AR » REARBE—LEHEIAGE -

SRR MEERBHEREAEZFERENRE - REAZE—EBRANT R - ol R st 2
i~ BRERCNBIBREEAG P ARET - BEREAERREME  BEZ—EFE
BEENEE  ARERBITNARSENBMWSERGRERE - AR  BEAZHEENE
B (R—E el ARIEREIRIGEE - s — I BFNBIENEREr 2476 -
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ESE/NEEAE  HEBRRANRT/NELE  GEERRE
EFIEE
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R (dim) - B - 2T - R

LESHRSMEFHEAL ( Stanford ) FEE SNV B LERER " EREIEE AT
& WiE  RER SR T SRR RO James Plummer iR « 1IREE FREREASE
RS / STEBFERSUMBTAGREN . DREASNT SR TRBREMSREE
EHREERN TTREAT, EE BT CENRRESRNE - RAAEEENEENEE+
S EEHMEL MBS A BEHE R ESRMASE -

#HEART —LEN ) RREIIEROEIE ST ESTREEINSR a8 AR R
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=1 Nz ¥ AxPrs ¥

Aoy IEHE (B)

IRA LS EG/NMERCFHR(RRRA0FTT),

PR T A/ IME RS H IERE,
(1) BA: ((1+2)-3)*(4/5)
B FEREC I IERE,

(F13) BRA: (((1+2+3)
B FESEEC N IERE,

(F13) BRA: ((142)*(3+4) *(5+6)) / (7+8)

B FESREC IR,

: 1

FRIRE R = AR ER

1 8

sTEIFESE T A ARER

: 1

Bt " Ao B
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WMAFTEPRY TE - B, ER
/ N

scan EF B - Wi FTZERIpattern

Pattern Matching and Replacement
grep, sub, gsub, regexpr, gregexpr

Substrings of a Character Vector
Z help, google,... substr, substring
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1. ARTNEE—1SRIRE - (Bl —EREER)

m X1 <- 3, yl <- 2; demo <- function(x1, y1){....}
m X <- c(3, 2); demo <- function(X){----}

2. EA/EERIEOK » (FB4eEInput - RIFERERE)
3. MNAAIR - (AR, SRS E REX/)N, BEiR)
4. MARTR - (BERER, fiEr, BB A ER)

5. DIAGEER - (BRRHRER#EE)

6. WEE R - (AERRHEH)

7. B - Wb - (EENDFERHI—L?)

8. =AM - (B3 - 1688 - 215 - HE)

9

150 - (=R
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N

cat("E—=E")

string <- "((1+2)*(3+4)*(6+6))/(7+8)"
gregexpr('[L(A", string)[[1]1]
length(gregexpr('[L(Q", string)[[11D

AT

> cat("E—E")
B—FE> string <- "((1+2)*(3+4)*(56+6))/(7+8)"
> gregexpr('[(Q", string)[[1]]

[1] 1 2 8 14 21
attr(,"match.length'™)

[1] 11111

> length(gregexpr(""[(", string)[[1]1D
[1] 5

https://hmwu. 1dv.tw



1T

https://hmwu. idv.

cat("E—/E\n")
string <- "((1+2)*(3+4)*(5+6))/(7+8)"
left.num <- length(gregexpr(C"L{A", string)[[1]1D)
cat(left.num: ", left_.num, "\n")
right_.num <- length(gregexpr("D1", string)[[11])
cat("'right.num: ", right.num, "\n")
ifT(left.num == right.num){
cat("'OK™)
} else{
cat("'Not OK™)

}

> cat("E—E\n")

E—RE

> string <- "((1+2)*(3+4)*(5+6))/(7+8)"

> left_.num <- length(gregexpr("'[(]", string)[[1]1D)
> cat(left.num: ", left.num, '"\n")

left.num: 5

> right.num <- length(gregexpr("'D1'", string)[[1]1])
> cat(left.num: ", right_.num, "\n")

left.num: 5

> 1f(left.num == right.num){

+ cat("'OK™)

+ } else{

+ cat("'Not OK™)
+ }

OK>




AT

ex1l <- function(){
cat("E—E\n")

#string <- "((1+2)*(3+4)*(5+6))/(7+8)"
cat("WABESEA/NMERZ FE @GR FBA0OFTT) - sFHET R S A/ NMERECE IERE")

string <- scan(what="character'™, nmax=1, quiet=TRUE)

left.num <- length(gregexpr("[L{A", string)[[1]1D)
#cat('left.num: ", left.num, "\n")

right_.num <- length(gregexpr("D1", string)[[11])
#cat('right_.num: ", right.num, "\n")

iT(left.num == right.num){

cat("'OK™)
Yelse{
cat("'Not OK™)
}
by
ex1()

> ex10
£

g ABSAEA/NMNERZ TR (RRRA0FIT) » FHBR S A/ NERIEH IEREL: ((1+2)*(3+4)*(5+6))/(7+8)

OK>

u
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exl <- function(){
cat("E—RE\n")
cat (HHHHHHH T HBHH RN
cat("# WAL A/MNEFRZIFRERERI0FIT) 0 A\n')

cat("# FHETR S A/ NMNESRICEH IERE #\n')

cat("# FlEmA © {\tt ((1+2)-3)*(4/5)} #\n')

cat (HHHHHHH T HBHH IR EE\N)

HHERA

string <- scan(what = "character'™, nmax = 1, quiet

R )" TE
left.num <- length(gregexpr("[(Q", string)[[11]D)

right.num <- length(gregexpr("'D1", string)[[1]1D

BT R EHEE

if(left.num == right.num){
HHERTES » BtHoK
cat("'OK™)

}

else{
HAARERIEE - BHNOT OK
cat("'Not OK™)

}

by

= TRUE)
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Y.or.N <- "y"

while(Y.or.N == "y"){
ex1()
cat(C"EEKEE—EG/N) )
Y.or.N <- scan(what = "character', nmax = 1, quiet = TRUE)

if(Y.or.N I= "y" & Y.or.N 1= "n"){
cat ("B ASERR - BEIA—K ")
¥

}

https://hmwu. 1dv.tw



O
Fr@
=5
O
~
S

T EE I 3R T S s AT P P S TS A T A R TR SR P AT P SRS ST A A A TS T F Y] 48
; : Name: #HF1fE= ## 40| FEARBLEABRE BB R BB R R BB
Autheor: Han-Ming Wu = R, o4
50
2 # Date: 2008/11/05 # 51 :#ﬁﬁﬁﬁ##################:
S| #H#RABRRFRRRRARRARBR BB B DHRARBRRA R AR AR AR BR BB BB DR B H R B UR AR AR AR AR R DR 0 .
6 52| ask <- function(}){
| #E4ARARFFRFRFFRRAARARRARARRRR 53 cat ("HEAEREIE —Ey/n): M
8| # exl # 54 Y.or.N <- scan(what="character”, nmax=1l, quiet=TRUE)
CIEEEREEEEEET ISR 55 return(¥.or.N)
10| exl <= function(){ 56| ]
11 cat ("RERERERERERERRRRR BB RARHHR AR RRRRR AR RV RRRRERERRRRR R\ ) 57
12 cat ("# S5—FH #\nm)
ne cat ("8 Wy AAT S A R 2 S e (402 T) . S| #AARAARRARARAARRARAREARRRRARE
14| cat("# FPIBTRE A NE SIS ETE #n") 59| # M@ EInput #
15 cat ("# FIANEH A : ((1+2) -3) *(4/5) #\n"y 60| HHARAFRARMARRLRAREARRRRRARARE
16 cat ("RERRERRERE RS RRER B RE RS RRERBERBERERRER B R AR B R0 61| input.check <- function{answer) |
17 652
18 repeat( 63 if (answer=="H" || answer=="n")}{
19
64 t ™ ) ! m
20 TN o l cat ("HBHHRE - FHE \a
21 cat ("I A B ESAEGIMERSFR ERBOFETR : M . o .
22 string <- scan(what="character”™, nmax=l, quiet=TRUE) 66 else if (! (answer=="Y Il answer=="y")){
23 if (nchar (string) < 40) | 67 cat ("H AEEIR 1 \n™)
24 68 Y.or.N <- ask{)
25 #HERAT (O M NEETEY 69 ¥Y.or.N <- input.check(¥.or.N)
26 left._num <- length{gregexpr("[(]", string)[[11]) 70 }
27 right.num <- lengthi{gregexpr("[)]1", string)[[1]1]) 71 else]
28 cat ("ZE A FESE(EEES: 7, left.num, "\n") 72
29 cat (A5 /NESHEBS: 7, right.num, "\a") ¥-or N <= answer
30 73 1
31 AT SRR 74 return (¥.or.N)
32 if (left.num== right.num) { 75| }
2 BREOUEE o W B IERET 76
34 cat ("SERTECH R \n") 1| BEAREREERRERREBARERRERRERRU RS
e ! 78| # Example #
- shee! 79| BAAREERRERERARBRRERRRAREARARS
37 ##-T BRI ¢ Wi EOSY T IERET .
38 cat ("FELRETS TR IERE \n™) 80(Y.or N <- "y
39 ] 8l while (Y. or . N=="y" || Y.or.N=="Y"){
40 break 82 exl ()
41 1 83 Y.or.N <- ask{)
42 eleel 84 Y.or.N <- input.check(Y.or.N)
43 cat ("EF AEEIE I \n™) 85| |
44 }
45 } 86
46| ) 87
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cn

S
&
-
>

source("'ex1.R")
HUHHH R R

# F— #
# 0 NS MES T8 (R R RO #
# HHBES o NERIT S R #
# BIIBA: ((1+2)-3)*(4/5) #

HHHHHBHH R R R R
R AEEAA/NMERZ F B (&R RA0FIT) - 1
((1+2)*(3+4)*(5+6))/(7+8)

E/NESREE R 5

A/NFESREE R 5

FESREC Y IEfRE!

BEFEE—EWY/n): 11y

HHHHHBHHHH R R R R R R R R

# H— #
# 0 NS MES Y T (RRRAOTID) #
# HHBES o/ NERITE R #
# BIIBA: ((1+2)-3)*(4/5) #

R R T T R R A R T R R A R
FmAEEEA/MNERZ FBREERRAA0FIT) - 11 (3+5)/(5*7*(9-3)))
A/NEGREE R 3

A/ NEREE R 4

FESRACE A ERE!

BEGEE—EY/n): 1: n

HEHE > 75!
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FBEI%AT 11,5,10,50,100 NRIERRN 2, H8 ANBRERITHEL NI,
FITIT BRI RRDE, ERANRBERD?

(1) B 478
iRH:17C 35k, 5T 1R,

EEASE:  REE/) mmm) HESAKNEKBES

4
T8 BRRAEELY

.
8 BIBRE

1070258, 507158, 1007045, H4787C,

44
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H EFAEE (21, 01), (02, 10) ZHIBEEERBE: d = /(11 — 22)%2 + (y1 — 12)%
B EREE(n < 10), R ERR/NE RN = A0 = (¥,

(f) s A (1,1)(0,0)(4,3)(2,0)(7,8)
Bpit: =HE(1,1)(0,0)(2,0), HEAREFE4. 828428,

BEEE = /AFEE 1085 — B2 A% /D ogE?
a a
— (& B4R A A EE FISEFT A Ol 8t

4 .
“EREER—E=AR? mEWEENT—E

. 1
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1l #

2| # FRBAZ [HEEEE

3| #

4| my.dis «<- functioni{a, b){

5 dis <- sgrt{{a[l]l-b[1])"2 + {(a[2]-b[2])"2)
[ returnidis)

7|}

8

9 #
10| # PIEF =B SRR —E =A%
11| #
12| is.triangle <- functioni{a, b, ¢} {
13

14 is.tri <- FALSE

15 dis.ab <- my.dis{a, b}

1a dis .be <- my.dis(b, c}

17 dis.ac <- my.dis{a, c}

18 count .l <- ifelse(dis.ab + dis.bc > dis.ac,
19 count .2 <- ifelse(dis.ab + dis.ac > dis.bc,
20 count .3 <- ifelse(dis . bec + dis.ac > dis.ab,
21 if{count.1 + count.2 + count.3 == 0} {

22 is . tri <- TRUE

23 }

24 return(is.tri)

25|}

26

0,
0,
0,

|

27 #
28
29 #
30
31
32
33
34
35
36
37
38
39|}
40

P =AEsH&E

my .perimeter <- functionia, b,

<) {

c) {
length <- my.dis{a,b)+ my.dis{a,c)+ my.dis(b,c)

if{is.triangle{a, b,

}
else{
length <- Inf
}
return{length)

1)

1)

fori{i in 1: nj){
for{j in {(i+l1): n){
for(k in (j+1): n){

i qunp il
(EE -
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Afe ~ Z2HL)

= Ak function
Fapply, lappy, tapply,.. 555




RAMEA—EEEE n(n < 10), REFEER Pascal = A
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() ®&A: 5
R
1
1 1
1 2 1
1 3 3 1
1 4 6 4 1
gEe g Aaa) e e 1

102 cat (" 1 1
103 cat (" 1 9
104 cat (" 3
105 cat (" 6

106 cat (" 10 10

*é%) 107 }

choose(n, 0:n)




312 ~ HEHHHHHR AR R AR RS R R R R R R boxplot.i {exploreSDA} R Documentation

313 # #

314 # # Box Plots For Interval Data
315 - #EHHHFHHEFEFEHEE R S .

31e #'" (@title Box Plots For Interval Data Description

317 #'" @description Produce box-and-whisker plot of the interval data

] . Produce box-and-whisker plot of the interval data
318 #' @param idata an IntervalData object P

319 #' f[@details ... Usage

320 #'" @author Han-Ming Wu

321 #'" @seealso boxplot.sbs.i, boxplotdou.i ## 33 method for class 'i'
322 #" @return The percentiles of the interwval data boxplot¢idata, ...)

323 #'" lexamples

324 #' #' data(face) Arguments

325 #' ddata.x <- facesx
326 #" v.C <- facely
327 #' title <- "face data"

idata an IntervalData object

328 #' boxplot.i(idata.x) Details %
329 . s
330 - boxplot.i <- function{idata, ...){ ks
331 Value aC ageS
332
333 P Adwalddakal (5] The percentiles of the interval data ORGANIZE, TEST, DOCUMENT AND SHARE YOUR CODE
334 n
335 sy Exploratory Symbolic Data Analysis Author(s)
Han-Ming Wu
”'.D "\j Sec Also Hadley Wickham

boxplot.sbs.i, boxplotdou.i
Documentation for package ‘exploreSDA’ version
0.0.0.9000 Examples

+ DESCRIPTION file. boxplot i(idata x) http://r—pkgs had.co.nz/

* Code demos. Use demo() to run them.

[Package exploreSDA version 0.0.0.9000 [ndex]

Help Pages
boxplot.i Box Plots For Interval Data . .
o e TR S e B RS ERA ATs http://www.cc.ntu.edu.tw/chinese/epaper/0030/20140920 3006.html
cbind.h Combine HistData Objects by Rows or Columns C R P k . RS d .
cbind.i Combine IntervalData Objects by Rows or Columns
get.subset The Subset of the Histogram Data re ate an ac age ln tu 10
hM.size The Dimensions of the Histogram Data httpS//WWW youtUbe Com/watch‘?V:9PlebAEuJY
plot.index.i The Index Plot For Inferval Data : : : :
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