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On 10/28, 2020

&+ #.1v (Normalization) sz % &
= The normalization of ratings means
adjusting values measured on different scales

to a notionally common scale, often prior to averaging.

& #1v (Normalization) =2 53¢ 2

X—-X

S
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r = — ZL; r1 + + Ty
X n 2 ( )
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On 10/28, 2020

18 B - B 30 #k (function), myNorm( ),

¥ e - gy i 70 2R 10 (Normalization)

e myNorm( ) &2 scale( ) » B&i7Rl# g 8% L3 - %7
FRIER R g BB g b

myNorm( iris[ , 1] )

scale(iris[ ,1])

myNorm( CO2[ , 5])

scale( CO2[,51])
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On 10/28, 2020

e BT AR HE LD HWOS_S 5 MAET 0

SRS TE (& = HWO05 B01921001 myNormFunc.R
= PIEANKZ 0 HWO05 B01921001_myNormTest.R
s FLREC HWO05 B01921001 myNormRpt.pdf

n HL R
= F B % T https://cool.ntu.edu.tw
» B E T 11/2 (Mon), 11pm 14 =

m By 5
= I J%Lﬂi;f] » R e Y 3 U ehpEE
s https://forms.gle/TGY Xj2uLoL4HwWgLHA
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On 10/28, 2020

HWOS =73 & p e
= ESREPRY @& * function ehdg £ kiE 2 - Bl RET RS T EAFR Y o
s FIM o RRFEZT G NER R RRRERTE

myNorm <- function( x ){

y<- ..
return(y)
}
= 2 {}2FaHakp e B S FY L DIy LE 0 KT e
R f 0 P RAEILEE N BT G NE
myNorm <- function( x ){
y <- scale( x)
return(y)
}
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X<-C(118/5121311)

length( x )
diff( x )

sum( X )

prod( x )

max( X )

min( X )
which.max( x )
which.min( x )

range( X )
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x<-¢(1,8,523,1)

= round( x * pi, 2)
= cumsum( X )

= cumprod( X )

= unique( X )

= mean( X )

= median( X )

= var( Xx)

= sd( x)

= summary( X )
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x <-c(1,-3,5,-6,0,3)

= sort( x)
= rank( x)

= order( x)

= X[ order( x) ]

= order( x)[ 3]
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x<-c¢(1,-3,5 6,0, 3)

which( rank(x) == 3)
sort( x )[ 3 ]
X[ order( x)[ 3] ]

sort( x, decreasing = TRUE )
rev( sort( x ) )

rev( rank( x ) )

order( x, decreasing = TRUE )

rev( order( x ) )

1
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x<-¢(2,2,2,2,1,4,-2,6,6)

sort( X )

rank( x, ties.method = "average" )
rank( x, ties.method = "first" )
rank( x, ties.method = "random" )
rank( x, ties.method = "max" )

rank( x, ties.method = "min" )

rank(x)
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i )iﬁ — l]g; \;)"' E;E UO7: i3+ 5 Bt B

= my_function_name <- function( arg_1, arg_2, ... ){
statements

return( object )

*arg_1, arg_2, ...,. argument, 5! #x, @?J SIS

- return: @ v object & & @& w object 4
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sgn( x) =

sgn( 2)
sgn( -3 )
sgn( 0)

-1, x<0

0, =0

1, x>0
= 1
= -1
= 0

8 s fe 5Nt — 2020F
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= Sgn( x) = -1, x<0
0, Xx=0
1, x>0

= mySign <- function( x ) {
if (x<0){
value <- -1
yelseif (x==0){
value <-0
} else {
value <- 1

}

return(value)
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mySign( 2 )
mySign( -3 )
mySign( 0 )
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m sum=0

= sum=(0)+1

= sum=(0+1)+2

= sum=(0+1+2)+3

= sum=(0+1+2+3)+4

= sum=(0+1+2+3+4)+5

s sum=(0+1+2+3+4+5)

3 AR s k3 — 2020F
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£ ) 0 R

=(0)

=(0+1)

=(0+1+2)
=(0+1+2+3)
=(0+1+2+3+4)
=(0+14+2+3+4+5)

Z.’BZ’: (a’;l_'_._I_wn)
1=1

21
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o

s SE - iy R AT i
o mySum <- function( x ) { im = (z14---+z,)
Num <- length( x) =1

temp_sum <-0
for( kin 1:Num ) {
temp_sum <- temp_sum + X[ k ]

}

return( temp_sum )

= mySum( 1:10)
= sum( 1:10)
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= myMean <- function( x ) { _ 1 1
Num <- length( x ) N3 n

temp_sum <-0
for( kin 1:Num ) {
temp_sum <- temp_sum + X[ k ]

}

return( temp_sum / Num )

= myMean ( 1:10)
= mean( 1:10)
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myMean <- function( x ) {
temp_Num <- length( x )
temp_Sum <- mySum( x )

return( temp_Sum / temp_Num )

myMean ( 1:10 )
mean( 1:10 )
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THRIER - fEFEREZEER DL n BEERDA n — 1 B
http://web.math.sinica.edu.tw/math_media/d291/29102.pdf

Data:

mean.

diff:

x[1], x[2], x[3], ...

X_mean <- myMean( x )

x_diff_1[i] <- x[i]-Xx_mean

x_diff 2[i]<- (x_diff _1[i])"2

x_diff 3[i]<- (x[i]-x_mean)"2

sum:

sqrt:

x_sum <- mySum( x_diff_2)
x_sum <- mySum( x_diff_3 )

sqgrt(x_sum/(N—-1))

25
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mySD <- function( x ) {

Num <-length( x ) = mySD( 1:10)
temp_sum <-0 = sd(1:10)
temp_mean <-0

temp_diff <- rep(0, length.out = Num)

for( kin 1:Num ) {
temp_sum <- temp_sum + X[ k ]
}
temp_mean <- temp_sum/Num
for( kin 1:Num ) {
temp_diffl k ] <- ( x[ k ] - temp_mean )"2
)
temp_sum_diff <- mySum( temp_diff )
temp_SD <- sgrt( temp_sum_diff / (Num -1) )
return( temp_SD )
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mySD <- function( x ) {

Num <-length( x )

temp_sum <-0 = mySD( 1:10)
temp_mean <-0 = sd( 1:10)
temp_diff <- rep(0, length.out = Num)

for( kin 1:Num ) {
temp_sum <- temp_sum + X[ k ]
}

temp_mean <- temp_sum/Num
print( temp_mean )
for( kin 1:Num ) {
temp_diff[ k ] <- ( X[ k ] - temp_mean )2
¥

print( temp_diff )

temp_sum_diff <- mySum( temp_diff )

print( temp_sum_diff )

temp_SD <- sgrt( temp_sum_diff / (Num -1) )
return( temp_SD )

27
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> mySort( c(3,5,2,1))
[111235
>sort(c(3,5 2,1))
[111235

> mySort( ¢(-3,5,2,1,-2,4))
[1]1-3-2 1245
>sort(c(-3,5,2,1,-2,4) )
[1]1-3-2 12 45
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987654321

987654321
987654321
897654321

897654321
897654321
879654321

879654321
879654321
876954321

876954321
876954321
876594321

U1 Ul

o Oy O

NN N
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876594321
876594321
876549321

876549321
876549321
876543921

876543921
876543921
876543291

876543291
876543291
876543219

876543219
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876543219

876543219
876543219
/786543219

/786543219
/786543219
/768543219

/768543219
/768543219
/765843219

/765843219
/765843219
/765483219

U1 Ul

o Oy O

NN N

/765483219
/765483219
/765438219

/765438219
/7654382109
/765432819

/765432819
/765432819
/765432189

/765432189
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876543219

/765432189

/65432189

654321789

654321789

543216789

543216789

432156789

0

4

432156789

321456789

321456789

213456789

213456789

123456789
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35124

35124
31524

31524
31254

31254
31245

31245

31245
13245

13245
12345

w W

A D

w W

NN

32541

32541
23541

23541
23451

23451
23415

23415
23145

23145
21345

21345
12345
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mySort <- function( X ) {

itemCount <- length( x )

repeat {
hasChanged <- FALSE
itemCount <- itemCount - 1
if (itemCount >=1 ){
for( kin 1 : itemCount ) {

if (X[k]>x[k+1]){

t <-x[k]
X[ k] <-x[ k+1]
X[ k+1 ] <-t
hasChanged <- TRUE
}
}
h
if ( 'hasChanged ) break;
}
return( x )
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myMax <- function( x ) {
Num <- length( x )
temp <- mySort( x )
return( temp[ Num ] )

myMin <- function( x ) {
Num <- length( x )
temp <- mySort( x )
return( temp[ 1 ] )

myRange <- function( x ) {
temp_max <- myMax( x )
temp_min <- myMin( x )
temp <- c( temp_min, temp_max )
return( temp )
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i, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29

| | | | |

0% 25% 50% 75% 100%

= ek § 1010 dcif - ¢ L0 1000 B IR
= 50% FE_ %51 #icdy > 25% A %260 #cdy 0 /5% T 576 #Hdy
TR S I TRl 3
s Bde D 25% &% 12.2 B #kdy
= Rlie 25% ndicdp € A0 % 12 B Body & % 13 B #cdyp ot b A et i

™ Av‘j‘fz:{
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x_sort[ 12 ] x_sort[ 13 ]
x_sort[ 12.2 ]

12 12.2 13

25%

x_sort[ 25% ] =

(x_sort[ 13 ]—x_sort[ 12])
x_sort[ 12.2] = x_sort[12] + ¥ (12.2-12)
13 - 12
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myMedian <- function( x ) {
Num <- length( x )
x_sort <- mySort( X )
if( (Num-1)/2 == floor( (Num-1)/2 ) ¥

temp_median <- x_sort[ (Num-1)/2+1 ]

)
else {

temp <- floor( Num/2 )

temp_median <- ( x_sort[ temp ] + x_sort[ temp+1 ] )/2
)

return( temp_median )
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= my25p <- function( x ) {
tp_num <- length( x )
x_sort <- mySort( X )
tp_max <- myMax( x )
tp_min <- myMin( X )
tpl <- floor ( (tp_num-1) *0.25) +1
tp2 <- ( (tp_num-1) *0.25) +1
tp3 <- ceiling ( (tp_num-1) * 0.25) +1

if( tp2 == tpl ){
tp_25p <- x_sort[ tp1 ]
)

else {
tp_25p <- x_sort[ tpl | + ( (tp2-tp1)/(tp3-tp1) )*( x_sort[tp3]-x_sort[tpl] )

)
return( tp_25p )
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= my7/5p <- function( x ) {
tp_num <- length( x )
x_sort <- mySort( X )
tp_max <- myMax( x )
tp_min <- myMin( X )
tpl <- floor ( (tp_num-1) *0.75) +1
tp2 <- ( (tp_num-1) *0.75) +1
tp3 <- ceiling ( (tp_num-1) * 0.75) +1

if( tp2 == tpl ){
tp_75p <- x_sort[ tp1 ]
)

else {
tp_75p <- x_sort[ tpl | + ( (tp2-tp1)/(tp3-tp1) )*( x_sort[tp3]-x_sort[tpl] )

)
return( tp_75p )
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= mySummary <- function( x ) {

tp_summary <- c( myMin( x ), my25p( x ), myMedian( x ), myMean( x ),
my75p( x ), myMax( x ) )

return( tp_summary )
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f(x) = x*3 *cos(x)-2*xM2*sin(x)+5*x-1

fx <- function(x) {

X3 * cos(x) -2 *xN2 *sin(x) +5*x-1

fx( -5)
fx(0)
fx('5)
fx(c(-5,0,5))
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f(x,y) = x*3*cos(y)-2*x"2*sin(y) +5*x-1

fxy <- function( x, y ) {

X3 * cos(y) - 2 ¥ x~2 *sin(y) + 5 * x - 1

fxy( -5, pi )
fxy( 1, pi)
fxy( 1, pi/2)
fxy( 0, pi/6 )
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f(x,y,z) = x*3*cos(y)-2*x"M2*sin(z) +5*x-1

fxyz <- function( x, y, z ){

X3 * cos(y) -2 *x™N2 *sin(z) +5*x-1

fxyz( -5, pi, pi )
fxyz( 1, pi, pi/2)
fxyz( 1, pi/2, pi/2)
fxyz( 0, pi/6, 3*pi )
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