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1 Name Chinese Enghlish
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

T TR

= 85+70+65+ ..+ 80 =545
« 545 /7 =77.86
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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

= 85+70+65+ ..+ 80 =545
« 545 /7 =77.86
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A B C D
Chinese Enghlish Math
70 19 B85
84 71 56
39 79 19
32 76 33
60 90 82
31 81 71
78 10 84
77 82 76
81 48 76
79 80 46
81 29 79
33 80 85
76 60 38
69 33 83
7 39 83
70 56 33
86 21 78
83 57 19
67 13 69
75 39 70
39 81 83
0 0 59
87 69 71
82 44 57
19 28 39
62 10 45
71 46 69
60 36 84
83 78 30 4
Mo o 7 AL100 A/ TAEFES A2
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r /2 = N 2 1. —.‘J—
s 1004 m'ﬁ\#l m AP
B C D
)}" E I ',ji ‘:‘.L '_B': Chinese Enghlish Math
m Xce CAN - N 70 19 65
84 71 56
39 79 19
32 76 33
m - (- £ =AVERAGE(D3:D102) & o 2
5 | c | - | - | F 31 81 71
Chinese Enghlish Math e " >
77 82 76
57.98 51.86 59.38 51 48 76
70 19 65 79 60 46
84 71 56 81 29 79
5 7 19 33 80 85
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 STIESES A2
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P — > RN DI AR
100 4 3 A m et TiSE Y
A B C D
,—E!% _ f@; ﬁi _'\: fﬁ }:\‘, ?“L ‘B\ : 1 Name Chinese Enghlish Math
"~ 4 v g Tt , Agnes 70 19 65
3 Aiolos 84 71 56
4 Alan 39 79 19
= SUM <- 0 < Alexis 32 76 33
¢ Alice 60 20 82
- for( k in 1:100) s @ w7
s Ambrose 78 10 84
Amelia 77 82 76
=« {sum <- sum + Math[k] } > . R R
11 /Ann 79 80 46
= avg <-sum/100 6o m
13 April 33 60 65
14 Arabella 76 60 38
15 Armold 69 33 83
15 Arthur 71 39 83
17 Aveza 70 56 33
13 Avis 66 21 78
! 19 Bethany 83 57 19
: 5 Bill 67 13 69
M h ) { ), Bridget 75 39 70
" mean( at 7 Betsy 39 81 83
73 Charlie 0 0 59
n mean( Math[ 1:100 ] ) 54 Caroline 87 69 71
25 Chanceller 82 44 57
= mean( Math[ 11:20 ]) o mw
27 Christopher 62 10 45
53 Daniel 71 46 69
19 Debbie 60 36 84
wn David 83 718 30 6
Mo oW |7 A100 A /T MESRS A2
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100 4 s L s ol E T aE ?
E Fl P ot == .
A B C D
,-3 _ 2 e _’\: /\' }:\‘, ‘:“L "B’t . 1 Name Chinese Enghlish Math
,éq 'B; %_‘1:-)( X g 5+ , Agnes 70 19 85
3 Aiolos 84 71 56
4 Alan 39 79 19
= SUM <- 0 < Alexis 32 76 33
5 Alice 60 90 82
« for( k in 1:100) e 5w
s Ambrose 78 10 84
Amelia 77 82 76
= {sum <- sum + Math[Kk] } > . R —
11 Ann 79 60 46
= avg <-sum/100 6o m
15 April 33 80 85
12 Arabella 76 60 38
15 Amold 69 33 83
16 Arthur 71 39 83
17 Aveza 70 56 33
15 Avis 66 21 78
. . | 19 Bethany 83 57 19
N Lk 2l 5O o)A 17 5 Bill 67 13 69
Z' %‘E‘m ’ T ;gl ET‘J\_z '—’E"T E\‘ /i“ ‘il e ljl) Bridget 75 39 70
7 Betsy 39 81 83
53 Charlie 0 0 59
74 Caroline 87 69 71
) » 2 N y 2 Y L A4 27 25 Chanceller 82 44 57
-~ E‘m’ :éi )E'I\imgiﬁaf\‘/i‘\il e 55 Cindy 19 28 39
27 Christopher 62 10 45
»5 Daniel 71 46 69
2o Debbie 60 36 84
2 David 83 78 30 7
Mo w7 A100 A STAESRS A
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Chinese Enghlish Math

60 8 89
65 2 87
7 7 85
78 1 84
60 3 84
69 3 83
71 3 83
39 81 83
60 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
68 1 78
66 21 78
31 5 78
47 1 78
78 6 77
77 8 76
61 4 78
52 3 76
8

Scorel /I’f’lf%@ [ THEZS =

2. N
—1# 1 =
c ] |
Enghlish Math

69 7

71 57

7 57

60 39

48 67

7 56

66 29

74 71

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 58

60 48

10 84

38 83

66 77

7 10

82 78

22 31

TER3 %2

PN
Unit 01: stz 4 52

—2018S

Feng-Li Lian at NTU-EE

?

M 4 »r M

4 A \ B c \ D
1 Name Chinese Enghlish Math

70 19 85
84 71 56
39 79 19
32 76 33
80 90 82
31 81 71
78 10 84
77 82 76
61 48 76
79 80 46
81 29 79
33 80 85
76 80 38
89 33 83
71 39 83
70 56 33
86 21 78
83 57 19
87 13 89
75 39 70
39 81 83
0 0 59
87 89 71
82 44 57
19 28 39
82 10 45
71 46 89
80 36 84
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= 100 % e 4L s defedS ) B E R A B9

A B C D
2 A\ . = . sl 23 ) . Name Chinese Enghlish Math
u :% - 'E; %E-)(\‘ ’ jz* %FB ”Fl"\ 7}‘"‘ ]ﬁ Eg\ ~ /J‘ j‘ik }:}J‘,’ ¢ i Agnes 70 19 65
5 Aiolos 84 71 56
= bubble_sort = funCtion( array ) { . Alan 39 79 19
count =0 s Alexis 32 76 33
) s Alice 80 90 82
Whll€(1) { 7 Alina 31 81 71
count_swaps =0 8 2"‘“:_‘*59 : ;z j:
9 melia

for (jin 1 : (length(array) - 1 - count) ) { . 6 s 76
if (array[j] > array[j + 1]) { 1 e 7 %0 *

. 12 Anna 81 29 79

S = arraY[J] 12 April 33 80 85

array[j] = array[j+1] 12 Arabella 76 80 38

. _ 15 Amold 69 33 83

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

count_swaps = count_swaps + 1 | Awza 70 56 33

15 Avis 86 21 78

} ! 19 Bethany 83 57 19

} 20 Bil 67 13 89

— )1 Bridget 75 39 70

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

} >4 Caroline 87 69 71
25 Chanceller 82 44 57

array 1, Cindy 18 28 39
} 77 Christopher 82 10 45
23 Daniel 71 46 69

2o Debbie 60 36 84

=« Math_sort <- sort( Math ) -~ omid w9

83 78
W4 w7 AL100 A /TAER3 A2
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O

100 4 e I

plot( Math ) plot( Math ) plot( Math_sort )
plot( Math_sort ) I N g
boxplot( Math ) N A b
hist( Math ) : | EERMEIEEIN I S
boxplot( Math ) hist( Math )
Histogram of Math

10
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= 105-1 &7+ FA AT
Date Accept  Wait 2
= 8/22 50 0 |
= 8/23 49 23 f
= 8/24 46 36 e ®]
= 8/25 39 85 -
= 8/26 39 92 .
= 9/1 50 0 o
= 9/20 65 0 #
= 9/22 70 0 o
= 9/23 69 0 S R
= 9/26 64 0 s s s
= 10/9 65 0 ]
= 9/13 80 0
= 10/4 60 0 #
= 10/18 60 0 E
= 1171 62 0 o
= 11/22 55 0 g
= 11/29 40 0 .
. 12/13 30 0 II
= 12/20 30 0
. 12/27 25 0 T e e we o e vm e o e b
= 1/3 20 0 D



b ARtk - 2018S

'ﬁ ’J. },ZL.‘Q =" ":Z‘J— %;Ff_;\] (? Unit 01: 25z 4 &

¢ Feng-Li Lian at NTU-EE

[ 1 0 5 - 2 m& 7 & &A\ *ﬁ. 105-2 Pre-Registrated Students

= Date Accept Wait
= 1/16 61 0

- 1/17 70 0

- 1/23 80 0 1
. 1/24 79 13 ;

= 1/25 79 20 ;7
= 1/26 77 28 i

- 1/27 74 48 |
= 2/8 80 0 |

B 106-2 ﬁj*‘wi%- & &A\ _*ﬁ_ 116 117 1123 1124 ate 1125 1126 1127 218

106-2 Pre-Registrated Students

120

Number of Student:
40 60 80 100

20

= Date Accept Wait

. 1/22 76 0 ] = b

= 1/23 68 3 é 2 1

= 1/24 63 8 é -

= 1/25 57 10 25

= 1/26 54 15 o

= 1/27 68 0 122 1123 1124 - 125 1126 1127 .
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mydata <- read.csv( "StudentNumber.csv" )
From <- 1; To <- 6;
barplot( rbind( mydata[ From:To, 2], mydata[ From:To, 3]), nhames.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

t .
o
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o
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5 5 8
5 84 £
£ £
5 5
z z
o 4
. S
2
o
| I I N
o o
8122 8123 8124 8125 826 a1 116 n7 1123 124 125 126 127
Date Date
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n 105-1 et kA 87

dl <- mydata[ From:To, 2]
d0 <-¢(0, 3,5,7 10, 13, 14, 16, 17, 18)

plot( dO, d1, type ="p", cex = 4, ylim = ¢(0,100), pch = 16,
xlab="Week", ylab="Students" ) #2498

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

fitl <-Im(dl ~d0)
abline( fitl, col = "red", lwd = 5) #iod b @

=
8 -

2 -
®
g
E
6 o
s 37
H
£
5
z

913 1014 1018 11 1122 11129 12113 12120 12027 13
Date
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105-1 Students in Class
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Week
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R R Console (=5 ol =%~

> 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 - 8 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

> T -
T o
g4 " o v we® o et . 4

8 o
H . ;.f“
Jo — 1 T = | e |~
g8, M(=X)=;(X1+xg+---+X,.)=;_EIX,- o . iy
CE 5=Jl§<z,.-z-f =\[1§x3—f’ )
Fial 3 iml Histogram of Math

= summary( Math )

» sort ( Math)

= boxplot( Math ) S —

n hlst( Math )

a B
i

< _/

ear
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http://cc.ee.ntu.edu.tw/~fengli/Teaching/Computer/

ARG 2 1 3 H e R 2018 Spring

FEBA G §Fh TR B E A

aAri o2 15 0 ¢ 443 Youtube e 9

AR LB RE S R oL

&

S Rk S AR S o

4-

£ %:EN 173 i PEZE o2 ,%(ﬁ;_;;égé- ©

\\

B GET A B iR
( &)4e : http://youtu.be/alw15e0I_zk )

http://cc.ee.ntu.edu.tw/~fengli/Teaching/Computer/index_2016F.html

http://cc.ee.ntu.edu.tw/~fengli/Teaching/Computer/index_2017S.html
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e B Ao H- AR ik 40%
. A R
CRSIED ] R i) LR
= AB Cengml i D (X8R oni T A7 7 & et i

= A+ 53 PR S Azaxdp ¥ (All goals achieved beyond expectation )
A = | A #5 p ¥ &2 (All goals achieved)
= A-Drg PR s > mF - g iE (All goals achieved, but need some polish )
m B+:idEamopiE, @ W%ﬁf iz (Some goals well achieved )
B m| B raEamAspi, & HFEid (Some goals adequately achieved )
= B-iidE=smepik vy 44 (Some goals achieved with minor flaws)
s C+ & ip 4 (Minimum goals achieved)
C m| C:idEasmpih vy 4% (Minimum goals achieved with minor flaws )
m C-rEaimpiies €544 (Minimum goals achieved with major flaws )
» F @ RKiE 5P # (Minimum goals not achieved )
m X: Fl#E72 #5454 (Not graded due to unexcused absences or other reasons )
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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

= 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.html 20
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s 9 Rﬁ;‘fﬁéj‘
n FREEE, BRE Z, BTk, B A4 o 0 2014/06/30 y)fﬂﬁ
1P R 1L R (35 250) ’
e $, 20tk BEF 2016/01/22
o R G FARA 47 A A

......

’
T AR WG
" S s

= Jared P. Lander ¥ - 44= & 3§ > #4% 2015/7/31 m@gﬂ

BHAEE oo

= Learning R
= Richard Cotton, O'Reilly, 2013

= http://kek.ksu.ru/EOQS/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 2014, 2015, 2016 & 2017 Top Programming Languages
(IEEE Spectrum, Jul 2015, Jul 2016, Jul 2017) :

2017 2016
Language Rank Language Rank

1. Python 100.0 L ALE 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

5

J

Language Rank

1. Java
2. C
3. C++

4. Python
5. C#

7. PHP

8. JavaScript
9. Ruby
10. Matlab

\

- 1 i
4 ) 4

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
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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1. =¥ £ B (Sepal Length) : 2+ 5 8 = § 24 o

n £
2. == % A (Sepal Width) @ 2+ 5 8 = 8 2 4 o
3. ek & (Petal Length) 5 H =8 o4 o
4, =#% A (Petal Width) : > 5 =8 24 o

\/

5. #%|(Class) : ¥ ~ 5 Setosa > Versicolor 4= Virginica = # &#& -
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> iris

Sepal.Length Sepal.Width Petal.Length Petal.

35

3etosa
setosa
3etosa
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
18
19
20
21

1.4 versicolor
1.5 versicolor
1.5 versicolor
1.3 wversicolor
1.5 versicolor
1.3 wversicolor
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
1.2 versicolor
1.3 versicolor

52

53
54
55
586

57

58

59

&0
el
62

22
23
24
25
26
27
28
29
30
31

63
€4
€5
&

.4
.5
.1
.5
.9
.8
4.0
4.9
4.7
4.3

&

4

€7
€8
6
7

4

9
0
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> summary(iris)

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

Max. :7.900
Species
setosa 150

versicolor:50
virginica :50

> |

Sepal.Width
Min. :2.000
1st Qu.:2.800
Median :3.000
Mean :3.057
3rd Qu.:3.300
Max. :4.400

Petal.Length
Min. :1.000
1st Qu.:1.600
Median :4.350
Mean :13.758
3rd Qu.:5.100
Max. :6.900

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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"R R Graphics: Device 2 (ACTIVE)
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"R R Graphics: Device 3 (ACTIVE)
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