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1 Name Chinese Enghlish ~ Math
2
g 85 81 74
4 70 87 82
5 65 79 85
6 73 90 82
7 88 84 83
3 84 86 89
9 80 82 76
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85+ 70+ 65+ ... + 80 = 545

545 /7 =77.86
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. 7 , =2 s a2 5T 124 /-
s = A TR m Adrimity TiaE ?
: A B @ D
A ‘ B ‘ C ‘ D ‘ Chinese  Enghlish  Math
1 Name Chinese Enghlish Math 70 19 85
— 84 71 56
2 39 79 19
3 81 74 32 76 33
. 87 82 60 90 82
31 81 71
5 79 85 78 10 84
6 90 82 77 82 76
81 48 76
7 84 83 79 60 46
3 86 89 81 29 79
33 60 65
9 82 76
76 60 38
69 33 83
71 39 83
' 70 56 33
66 21 78
83 57 19
= 85+70+65+ ..+ 80=0545 o 15 e
75 39 70
39 81 83
[ 545 / 7 == 77.86 0 0 59
87 69 71
- 82 44 57
19 28 39
62 10 45
D N 71 46 69
| 100 A mF“ 7}“‘ ! 60 36 84
W4 e W 7100 )\/Bi%{’ﬁﬂ@/ﬁjm 20 4
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= 100« m?\ﬁi m AP
B c D
)}" E I = ?‘J- E: Chinese Enghlish Math
m Xce CR - N 70 19 65
84 71 56
39 79 19
32 76 33
m - (- £ =AVERAGE(D3:D102) &0 o 2
5 | c | - | - | T 31 81 71
Chinese Enghlish Math e " >
77 82 76
57.98 51.86 59.38 81 48 76
70 19 65 79 60 46
84 71 56 81 29 79
5 7 19 33 60 65
76 60 38
32 76 33 89 33 83
60 90 82 71 39 83
31 81 71 70 56 33
66 21 78
78 10 84
83 57 19
77 82 76 67 13 89
61 48 76 75 39 70
29 60 46 39 81 83
0 0 59
81 29 79 87 69 71
33 60 65 82 44 57
76 60 38 19 28 39
60 23 83 82 10 45
71 46 69
60 36 84
83 78 30 5
M4 M7 A100 A STAESES A2
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_ 2/ B ‘\w‘ /\' }:\‘, *:‘.L %,: ° 1 Name Chinese Enghlish Math
%J lﬁ; ﬁi_;]r ]; e P —T+ ° 5 Agnes 70 19 65
3 Aiclos 84 71 56
4 Alan 39 79 19
sum <- O 5 Alexis 32 76 33
5 Alice 60 90 82
for( k in 1:100) e 0w
5 Ambrose 78 10 84
9 Amelia 77 82 76
{ sum <- sum + Math[Kk] } N S
11 Ann 79 60 46
avg <-Su m/lOO 12 Anna 81 29 79
13 April 33 60 65
14 Arabella 76 60 38
15 Amold 69 33 83
16 Arthur 71 39 83
17 Aveza 70 56 33
15 Avis 66 21 78
!9 Bethany 83 57 19
I 2o Bl 67 13 69
mean( Math ) !21 Bridget 75 39 70
77 Betsy 39 81 83
»3 Charlie 0 0 59
mean( Math[ 1:100 ] ) ,, - v e
»5 Chanceller 82 44 57
mean( Math[ 11:20 ] ) o m @
27 Christopher 62 10 45
73 Daniel 71 46 69
29 Debbie 60 36 84
2n David 83 718 30 6
Mo« o 7 A100 A /TAESES A2




PRI AR 53 — 2020F

;‘%‘ f FZ‘I._‘Q ’:\‘R «‘:z‘.l- ﬁ:\:[";\ ? Unit 01: 342 4 &

Feng-Li Lian at NTU-EE

—
o
o

>~

R

=
[ |
-
I
:ﬂ:‘\
"
\_.
o
K
i
f
~D

A B C D
2 DR 55 ° Name Chinese Enghlish Math
'—,% - IE; ﬁi;\ ]ﬁ }:\?’ ;:‘."“L -—)E-r ® ; Agnes 70 19 85
3 Aiolos 84 71 56
4 Alan 39 79 19
= SUM <- O 5 Alexis 32 76 33
5 Alice 60 90 82
. for( kin 1:100) o W
5 Ambrose 78 10 84
Amelia 77 82 76
= {sum <-sum + Math[k] } N T
11 Ann 79 60 46
- avg <- Sum/loo 12 Anna 81 29 79
13 April 33 60 65
14 Arabella 76 60 38
15 Amold 69 33 83
15 Arthur 71 39 83
17 Aveza 70 56 33
15 Avis 86 21 78
| 19 Bethany 83 57 19
28 U o L ¥ 2l O 0w 173 2 Bil 67 13 69
Z’ an‘.m ’ T /E‘ m“z '7E'"r ‘E\‘ /j:- ‘il e I;TBridget 75 39 70
77 Betsy 39 81 83
53 Charlie 0 0 59
74 Caroline 87 69 71
, N y 2 e N S 27 »5 Chanceller 82 44 57
= '_EE,L_m ? i"; '}im“%’l‘—% E’\‘/‘it‘ \j\l I 2Zc:ind!,r 19 28 39
27 Christopher 62 10 45
)3 Daniel 71 46 69
29 Debbie 60 36 84
0 David 83 78 30 7
Moy w7 A100 A /TAESRS A3
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Name Chinese Enghlish Math
60 8 89
65 2 87
7 7 85
78 1 84
60 3 84
69 3 83
7 3 83
39 81 83
80 8 83
78 3 83
80 71 83
67 7 83
79 3 83
60 9 82
60 8 82
68 5 82
10 4 81
57 3 81
22 7 81
81 2 79
88 1 79
66 21 78
31 5 78
47 1 78
78 6 77
77 8 78
81 4 78
52 3 76
80 8 74
M« » W[ Scorel /TAER2 /TIEFR3 =

m Ao Py &
c [ b |
Enghlish Math

69 7

71 57

7 57

60 39

48 67

7 56

66 29

74 7

22 52

0 47

22 32

78 30

57 19

44 57

71 52

57 19

29 79

67 60

7 83

33 83

52 70

81 56

60 48

10 84

38 83

66 77

7 10

82 76

22 31
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1 Name Chinese Enghlish Math

70 19 65
84 71 56
39 79 19
32 76 33
860 20 82
31 81 71
78 10 84
77 82 76
81 48 76
79 60 46
81 29 79
33 80 65
76 80 38
69 33 83
71 39 83
70 56 33
86 21 78
83 57 19
87 13 69
75 39 70
39 81 83
0 0 59
87 69 71
82 44 57
19 28 39
82 10 45
71 46 69
60 36 84
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s 1004 hF SRR CACE D IIE N A N

A B C D
7z B\ r = . e ) . Name Chinese Enghlish Math

u :—\% - IE; ﬁ_li-;]’\ ’ i’ %”U ”Fl)‘\ 7];"‘ ]ﬁ ﬁg\ ~ /J‘ #E }:}g’ ° ; Agnes 70 19 65
3 Aiclos 84 71 56
= bubble_sort = funCtion( array ) { . Alan 39 78 18
Count —_ 0 5 Alexis 32 76 33
Alice 60 20 82
while(1) { . I
Count_swaps — O ¢ Ambrose 78 10 84

9 Amelia 77 82 76

for (jin 1 : (length(array) - 1 - count) ) { . 6 . 76
if (array[j] > array[j + 1]) { 1 Al 70 %0 *

. 12 Anna 81 29 79

s = array[j] s s e

array[j] = array[j+]_] | Arabella 76 60 38

. _ 15 Amold 69 33 83

arraY[J+1] =S 15 Arthur 71 39 83

count_swaps = count_swaps + 1 | Aw: 70 56 33

15 Avis 86 21 78

} ! 19 Bethany 83 57 19

} 20 Bl 67 13 69

— 51 [Bridget 75 39 70

_count = count + 1 " . 9 .
if(count_swaps == 0) break 1 Charlie 0 0 50

} >4 Caroline 87 69 71
»5 Chanceller 82 44 57

array 25 Cindy 19 28 39
} 27 Christopher 82 10 45
25 Daniel 71 46 69

29 Debbie 60 36 84

= Math_sort <- sort( Math) . Dav w9

83 78
W4 w7 AL100 A /TAERES A2
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o R
100 4 £ 42

plot( Math ) plot( Math ) plot( Math_sort )
plot( Math_sort ) g | o°°ei> < °%c:)° oy Gi:) 000 o 2 ’
boxplot( Math ) N AV I i
hist( Math ) N L T
° e, o oo g P
boxplot( Math ) hist( Math )
Histogram of Math
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Date
= 8/22
= 8/23
= 8/24
= 8/25
= 8/26
= 9/1
= 9/20
= 9/22
= 9/23
= 9/26
« 10/9
= 9/13
« 10/4
= 10/18
= 11/1
= 11/22
= 11/29
= 12/13
= 12/20
= 12/27
= 1/3

Accept
50
49
46
39
39
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65
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80
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55
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= Date
= 1/16
« 1/17
= 1/23
= 1/24
= 1/25
= 1/26
« 1/27
= 2/8

= 106-2 E‘f'ﬂ"'!g

= Date
= 1/22
= 1/23
= 1/24
= 1/25
= 1/26
= 1/27

Accept
61
70
80
79
79
77
74
80

Accept
76
68
63
57
54
68

Wait
0

0

0

13
20
28
48

0

A S A 17

Wait
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Number of Students
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116
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mydata <- read.csv( "StudentNumber.csv" )
From <- 1; To <- 6;
barplot( rbind( mydata[ From:To, 2], mydata[ From:To, 3]), names.arg =

mydata[ From:To,1], xlab = "Date", ylab = "Number of Students", col = c( "blue", "red" ),
main = "105-1 Pre-Registrated Students" )

legend( x = "topright"”, ( c("Accept”, "Wait") ), fill = c( "blue”, "red" ) )
From <- 20; To <- 27;

barplot( rbind( mydata[ From:To, 2], mydata[ From:To, 3]), names.arg =
mydata[ From:To,1], xlab = "Date", ylab = "Number of Students", col = c( "blue", "red" ),

main = "105-2 Pre-Registrated Students" )
13

legend( x = "topright”, ( c("Accept”, "Wait") ), fill = c( "blue", "red" ) )

105-1 Pre-Registrated Students 105-2 Pre-Registrated Students
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= 105-1 ‘fﬁ?__t%'ﬂékﬁ/w}‘ﬁ

= dl <- mydata[ From:To, 2]
« dO0<-¢(0,3,5 710,13, 14,16, 17, 18)

=« plot( dO, d1, type ="p", cex = 4, ylim = ¢(0,100), pch = 16,
xlab="Week", ylab="Students" ) #2482

= plot( dO, d1, type = "h", Iwd=10, ylim = ¢(0,100), col = "blue",
xlab="Week", ylab="Students" ) # EIREK

. fitl <- Im(d1 ~d0)

= abline( fitl, col = "red", lwd = 5) #izdd R
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R R Console (=1 EoR ==

> summary (data)
Name Chinese Enghlish Math

Agnes : 1 Min. : 0.00 Min. : 0.00 Min. :10.00
\ Aiolos : 1 ist Qu.:38.75 1st Qu.:32.00 ist Qu.:45.75

Alan : 1 Median :66.00 Median :57.00 Median :63.50

Alexis : 1 Mean :57.98 Mean :51.86 Mean :59.38

Alice : 1 3rd Qu.:78.00 3rd Qu.:71.00 3rd Qu.:76.25

Alina : 1 Max. :87.00 Max. :90.00 Max.

(Other) : 94

| B B

‘ e L
5 ° v s o V| E
3 o

-
e
g @
- - 1 T = ) ° e, % 00 % O ) s
HilfT98 MEX)=-(m+n+-+5)=-2% N . N
n 3 iml T T T T T T T T T
. 1 = -1 lx 4, =2 Indexc
R®EE 5= -Zx-X)' =J-Zx-X
Flial 2 iml Histogram of Math

»« summary( Math ) L
» sort ( Math)
= boxplot( Math ) T L
= hist( Math )

2
=l
S N
g
S
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. SAne sk
= NTU-COOL

= http://homepage.ntu.edu.tw/~fengli/Teaching/Computer/
| ”'TF \zﬁtﬁi.‘z% ‘3 ?%’3_%&_%& ’ g PF:"H} 2\'/\:.’1" _,5/\,_,',{_,}3 g%cﬁiéﬁ-‘:'é—- .
o E R

s 105-1 Az 7L -
http://homepage.ntu.edu.tw/~fengli/Teaching/Computer/index_2016F.html

105-2 A F AL
http://homepage.ntu.edu.tw/~fengli/Teaching/Computer/index_2017S.html

. 106-2 FALTH :

http://homepage.ntu.edu.tw/~fengli/Teaching/Computer/index_2018S.html 27
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s F%- %0410 % 0 1k 60%

« AB CenL ] K RIFL ST LT B E AL I

= A+ fr5 PR E S 2 Ag4xd) ¥ (All goals achieved beyond expectation )
= | A t#r3 p %S (All goals achieved )
m A-tirg P RFiES > 2 F - i (All goals achieved, but need some polish )
s B+:idafme g r 25 (Some goals well achieved )

m| B raEagnaepin @& f i@ (Some goals adequately achieved )
s B-rEamepiks ey 44 (Some goals achieved with minor flaws )

» C+ 245 ™p 4 (Minimum goals achieved )

m| C i MPp R, 5 &4 24 (Minimum goals achieved with minor flaws )
s CrdEaspies £+4 2 (Mnimum goals achieved with major flaws )
= F : AZ 5P (Minimum goals not achieved )

= X: Flg& 3 54 2% (Not graded due to unexcused absences or other reasons )

26
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= FRLP R XhE Y 2 SN R o Bl

TERE | REI | FAHRF | BB | BHEA | RpaS | FEEE

HWO01| 40 60 40 25 40 20 |»&)
https://forms.gle/TGYXj2uLoL4HwqLHA

3 G RET B TS FRTEE Y (A ByoriE )

g5k IR FER*

{1: 10 min/£4, 2: 20 min£4, 3: 30 min /£4, ..., 10: 100 min or above }

0 1 2 3 4 & & 7 8 9 10

omin Q0 OO0 OO0 GO 0o 0 ™'

255 ({Fl40 - B02921033) * iy
EIEE
EHEE
2, 4F | C EEHET— ) %
22k (il - ERE) R | |
ErEYE {1: 10 min/ZEA, 2: 20 min &4, 3: 30 min &4, ..., 10: 100 min or above }

o 1 2 3 4 5 6 7 8 9 10

feseimst omn OO 000000000 i
O Hwor

O Hwoz 4
BHREE 29
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= The R Project for Statistical Computing:
= https://www.r-project.org/

= The R Datasets Package:

= https://stat.ethz.ch/R-manual/R-
devel/library/datasets/html/00Index.html

= UC Irvine Machine Learning Repository:
= https://archive.ics.uci.edu/ml/datasets.html

= The Free Datasets at r-dir.com:
= https://r-dir.com/reference/datasets.html

s Rdatasets: An archive of datasets distributed with R:
= http://vincentarelbundock.github.io/Rdatasets

= Datasets in R packages (IAState):
= http://www.public.iastate.edu/~hofmann/data_in_r_sortable.htmi 30
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= Learning R
= Richard Cotton, O'Reilly, 2013

« http://kek.ksu.ru/EOS/DataMining/1449357105_LearR.pdf

= An Introduction to R
= W. N. Venables, D. M. Smith and the R Core Team, V 3.3.1 (06-21-16)

= https://cran.r-project.org/doc/manuals/r-release/R-intro.pdf 31
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= The 2020-2017 Top Programming Languages by IEEE Spectrum:

2020 2019 2016 2017
BN rron Jiood 1. Python  100.0 1. Python 1000
n fava e 2. C++ 99.7 2. C 99.7
u . 4 3. Java 97.5 3. Java 99.5
4. C 96.7 4, C++ 97.1
5. C# 89.4 5. C# 87.7
JavaScript | 6. PHP 84.9 6. R 87.7
n & i 7. JavaScript 856
n &2 i n Matiab o= 8. JavaScript 82.6 8. PHP 81.2
BN svi- |70 BN swit 69.1 9. Go 76.4 9. Go 75.1
o Y, B e 680 10. Assembly |74.4 10. Swift 737

¢ R is a free software environment for statistical computing and graphics.
¢ R is widely used among statisticians and data miners
for developing statistical software and data analysis.

Sources: https://spectrum.ieee.org/at-work/tech-careers/top-programming-language-2020 33
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= The 2014, 2015, 2016 & 2017 Top Programming Languages

(IEEE Spectrum, Jul 2015, Jul 2016, Jul 2017) :

— ( - ~

Al Al
Language Rank Language Rank
1. Python 100.0 L RLE 100.0
2. C 99.7 2. Java 98.1
3. Java 99.5 3. Python 98.0
4, C++ 97.1 4. C++ 95.9
5

=

7. JavaScript 85.6 7. PHP 82.8
8. PHP 81.2 8. JavaScript 82.2
9. Go 75.1 9. Ruby 74.5
10. Swift 73.7 10. Go 7.9

Language Rank

1. Java
2. C

3. C++
4. Python
5. C#

7. PHP

8. JavaScript
9. Ruby
10. Matlab

/

Spectrum Ranking

1000 - 100.0
99.9 99.3
99.4 95.5
96.5 835
813 —824
848
84.5 84.5
83.0 _~789
we ]
72.4 728

¢ R is following its momentum from previous years,
as part of a positive trend in general for modern big-data languages

Sources: https://spectrum.ieee.org/computing/software/the-2015-top-ten-programming-languages

Sources: https://spectrum.ieee.org/computing/software/the-2016-top-programming-languages
Sources: https://spectrum.ieee.org/computing/software/the-2017-top-programming-languages
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B

> iris

Sepal.Length Sepal.Width Petal.Length Petal.

36

setosa
setosa
setosa
setosa
setosa
setosa
setosa
setosa
setosa
setosa

.3
.3
.2
.6
.4
.3
.2
.2
.2
.2

41
42
43
44

45
46
47
48
49
50
51

10
11
12
i3
14
15
16
17
i8
19
20
21

1.4 versicolor
1.5 versicolor
1.5 versicolor
1.3 wversicolor
1.5 versicolor
1.3 versicolor
1.6 versicolor
1.0 versicolor
1.3 wversicolor
1.4 versicolor
1.0 versicolor
1.5 versicolor
1.0 versicolor
1.4 versicolor
1.3 versicolor
1.4 versicolor
1.5 versicolor
1.0 versicolor
1.5 versicolor
1.1 versicolor
1.8 versicolor
1.3 versicolor
1.5 versicolor

52

53
54
55
56

57

58

59

&0
61
62

22
23
24
25
26
27
28
29
30
31

€3
64
65
&

.6
.4
.5
.1
-5
.9
.8
.0
.9
.7
4.3

&

&

4

67
(1]
6
7

4

&

9
0

32
33

71

72

&

73
74

<

versicolor
1.3 versicolor

1.2

4

75




353 425K 3+ — 2020F
Unit 01: 3424 %
Feng-Li Lian at NTU-EE

#ol s kT (irs) TR B

> summary(iris)

Sepal.Length
Min. :4.300
1st Qu.:5.100
Median :5.800
Mean :5.843
3rd Qu.:6.400

Max. :7.800
Species
setosa :50

versicolor:50
virginica :50

> |

Sepal.Width
Min. :2.000
1st Qu.:2.800
Median :3.000
Mean :3.057
3rd Qu.:3.300
Max. 14,400

Petal.Length
Min. :1.000
1st Qu.:1.600
Median :4.350
Mean :3.758
3rd Qu.:5.100
Max. :6.300

Petal.Width
Min. :0.100
1st Qu.:0.300
Median :1.300
Mean :1.199
3rd Qu.:1.800
Max. :2.500
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