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o JHZRF 3 (PR 5-6, M 1-2), B 203;
o WIHER
Q@ EZ{f (2201110030 at pku.edu.cn)
@ 7k F (zhangping0114 at pku.edu.cn)
© ILJ5X (ying0126v at pku.edu.cn)
o Hif: BETIAE: 20%, B HEiK: 40%, HIRFH K : 40%.
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https://baike.baidu.com/item/ 48 & % 3+ /1486966
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https://baike.baidu.com/item/概率统计/1486966

@ Wiki: Statistics is a branch of mathematics dealing with the collection,
analysis, interpretation, presentation, and organization of data.
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https://en.wikipedia.org/wiki/Statistics
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https://baike.baidu.com/item/概率论与数理统计/36319
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o REIEIIA —EIE. TAES B4ER KA HE (Big Data, A Revolution

that will transform how we live, work and Think)
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TR (1)
@ Google flu Trends,Nature Y &

nature Vol 457/19 February 2009|doi:10.1038/ nature07634

LETTERS

Detecting influenza epidemics using search engine
query data

Jeremy Ginsberg', Matthew H. Mohebbi', Rajan S. Patel', Lynnette Brammer’, Mark S. Smolinski' & Larry Brilliant'

Table 1| Topics found in search queries which were found to be most cor-

related with CDC ILI data " 1
Search query topic Top 45 queries Next 55 queries o 10
n Weighted n Weighted 23 |

Influenza complication 1 1815 B 340 56 |
Cold/flu remedy 8 5.05 6 5.03 3 I
General influenza symptoms 5 260 1 007 =4
Term for influenza 4 374 6 030 =5
Specific influenza symptom 4 254 6 374 h
Symptoms of an influenza 4 221 2 092 O - - - -
et 2004 2005 2006 2007 2008
Antibiotic medication 3 623 3 317 Yoar
g::‘:ll;': ':,e :1,::2;&::;” g ?;Z ; g ;5 Figure 2 | A comparison of model estimates for the mid-Atlantic region
Antiviral medication 1 039 1 0.74 (black) against CDC-reported ILI percentages (red), including points over
Related disease 1 6.66 3 377 which the model was fit and validated. A correlation of 0.85 was obtained
¥"|’°I"‘ed to influenza gs 299040 ;Z ;‘;g] over 128 points from this region to which the model was fit, whereas a

Coe ) correlation of 0.96 was obtained over 42 validation points. Dotted lines
The top 45 queries were used in our final model; the next 55 queries are presented for indicate 95% prediction intervals. The region comprises New York, New

comparison purposes. The number of queries in each topic is indicated, as wel as query-
volume-weighted counts, reflecting the relative frequency of queries in each topic.

Jersey and Pennsylvania.
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oogle flu Trends AJHE, PNAS &

G
@(Er‘nvssMark
Accurate estimation of influenza epidemics using
<}
7

Google search data via ARGO

Shihao Yang®, Mauricio Santillana®<", and S. C. Kou™'

*Department of Statistics, Harvard University, Cambridge, MA 02138; School of Engineering and Applied Sciences, Harvard University, Cambridge, MA
02138; and “Computational Health Informatics Program, Boston Children’s Hospital, Boston, MA 02115

Edited by Wing Hung Wong, Stanford University, Stanford, CA, and approved September 30, 2015 (received for review August 6, 2015)
Accurate real-time tracking of influenza outbreaks helps public health CDC’s ILI reports have a del:
officials make timely and meaningful decisions that could save lives.  processing and aggregating cli

We propose an influenza tracking model, ARGO (AutoRegression  f;r from optimal for d
with GOogle search data), that uses publicly available online search

of 1-3wk due to the time for
al information. This time lag is
on-making purposes. To allevi
methods combining cli

¢ this
. demo-

information gap. multiple

- —— CDC's ILI activity level (weighted) Search terms
- ARGO identified on
GFT (Oct 2014) i 2010-05-22

— Santillana et al. (2014)

GFT+AR(3)
AR(3)

i
- Google Correlate Google Comrelate ogle Tiend
Seafth ferms ideniified on 2009-03<28 Search terms idenified on 2010-05-22 2
Aoros oo sor 0y oa0z Aor02 oa01 Apr o7 o068 sor0s ou0s sors o4 2
2009 2000 2010 2010 2011 201 2 2 013 213 g 20 2015
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REAwHTEAR

o HmALI: HREFHEAR

o ZEIHAISHT: A/B test; top N HEf 745 Hudsl bl STAKS &3
o HUYEIZIR: KRBT 432 HAK

o FEAITHM : PR HlLgs2E>): @iy H

k. TR EERF AL REREMR
http://wenku.baidu.com/view/8d259ac40c22590102029d29.html,
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o KfER4:: ETL T.H (extract. transform. load)
o MyEAE: RALYEE: NoSQL; SQL %

o JERMRMISRE: mAEtl: A RO ARG %

o IMHAREI: =M WER: RAESE

k. TR EERF AL REREMR
http://wenku.baidu.com/view/8d259ac40c22590102029d29.html
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k. TR EERF AL REREMR
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HARIZHE Top 10 53%

[ R
Chapman & Hall CRC DOI 10.1007/510115-007-0114-2
s Misinng nd Kiow gy Thncimeny Series

{thelop Ten
Algorithms

SURVEY PAPER

Top 10 algorithms in data mining

Xindong Wu + Vipin Kumar -+ J. Ross Quinlan « Joydeep Ghosh + Qiang Yang
Hiroshi Motoda - Geoffrey J. McLachlan « Angus Ng « Bing Liu - Philip S. Yu -
Zhi-Hua Zhou - Michael Steinbach « David J. Hand - Dan Steinberg

in Data
hih]h]g

Received: 9 July 2007/ Revised: 28 September 2007/ Accepted: 8 October 2007
Published online: 4 December 2007
© Springer-Verlag London Limited 2007

Abstract This paper presents the top 10 data mining algorithms identified by the IEEE
International Conference on Data Mining (ICDM) in December 2006: C4.5, k-Means, SVM,
Apriori, EM, PageRank, AdaBoost, kNN, Naive Bayes, and CART. These top 10 algorithms
are among the most influential data mining algorithms in the research community. With cach
algorithm, we provide a description of the algorithm, discuss the impact of the algorithm, and
review current and further research on the algorithm. These 10 algorithms cover classification,

R BRE S X, ECE HIE: 2 2025 B 24/73



HARIZHE Top 10 53%

C4.5 (Decision Tree);

k-Means (Clustering);

SVM (Classification, machine learning).

Apriori (Frequent pattern finding, association rule mining);
EM (Maximum likelihood estimation with missing data);
PageRank (Ranking, Markov Chain);

AdaBoost (Boosting classification accuracy);

kNN (Classification);

Naive Bayes (Classification);

CART (Decision Tree, Classification and Regression Tree).
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AlphaGO 7%

e AlphaGO: 2016 4E 1 H 28 H Nature, 2016 4£ 3 A AlphaGO XfZ={H:47
4:1 pEHS.

e AlphaGOZero: 2017 4£ 10 A 19 H & % Nature L%, AlphaGO Zero
X} % AlphaGO fH % 442 100:0.

e AlphaZero: 2018 4E 12 A 7 H, «B}%¥> HEUHM L ELAL T LE
ST AL S AlphaZero. [7—ANHE, 72 =M BB TR R F.
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AlphaFold

° 2018 4F 11 A 2 H, {E% 13 JHAERE A B4 7ESE (CASP)
k. AlphaFold 3R#5% 7 T 43 Pk H b 25 Tk 454 A= 40
TE 98 LS FRE TR —

@ 20204E 1 A 15 H, DeepMind %F AlphaFold #i% 551 1 [H]
TP LKA Naturey, F HERARIS DL E.

@ 20204 12 A 1 H, AlphaFold2 {5 14 Jgi CASP LL3grp Jo v iUt
ek, HCIEE 1 S A RS B 5

° 202147 H 15 H, HIfFE AR AlphaFold2 77 HIBCE B 3AE
«Naturey %%, RGN T, —F 5 AlphaFold2 F&
«Naturey, F 7 A2 98.5% M AT, TINEE % 3 T

o AlphaFold2: 2024 Nobel Prize for Chemistry for “revolutionary” work
on proteins. John Jumper, Demis Hassabis, David Baker
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Al 5 Bh% 27 2 PRUERH

@ 2021 4 12 A 1 H, «Nature®» %& 3 “Advancing Mathematics by
Guiding Human Intuition with AI”, & f—4E &3k H DeepMind F)
Alex Davies i+

o IBICRAI—FiLaR A TR, R R BB X R Z AP T *ﬁfﬂli‘é
B, FHAREAMN DAHBI R, FFF ALX L I — 45 S B A
HEFNR R A A

Vypothesize | Generate data Train supervised model Find pattems via attribution
3 Xz = Vi) ‘ ). Y, 5, oo = Vizh Interogate

Alter sampling “,'4‘ Conjecture candidate f

distribution =" 4| :

H Mathematician steps Rt e———s - Prove theorsm
W Computational steps

https://www.nature.com/articles/s41586-021-04086-x

R BRFE. XU EOE BE 2R 2025 B 29/73


https://www.nature.com/articles/s41586-021-04086-x

CHr— RN LB R R AL

© 201747 H 20 H, E&BEAM <FH—RATEREMLD (B
[2017] 35 &)

a. H—, ) 2020 4F N TR AR SRERRRN H 5 5 5E 3K 2,
NTREF= LS Fr M BB K, N TR RER AR B A
& RAERIHIEGE, A 013 NQE R E AT 552 904 T A/
FEFE 2 Ay 3k B bR

b. =, #2025 4N TR REEMIIE LI E KRR, AR5 M
L2 £ B K V) N N N RS 9 W s ) A 5 Dl 3 e 3 B8 g it
OB ) I S 2 e = 9008 Y AL 115

c. =, 32030 4N TRRERE. HARE N SRR B A58 K
P, AR EENTRREH O, FREAT . FREH S
B, A B B Y [ 5K A RN 4 i E 29 B AR
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Wi 453 Thomas J. Sargent W j5

e 2018 4F 8 A 11 Hif WI/RE K154 Thomas J. Sargent 1F HJE
A <y J4EIRE EIFEOR [ HE 2R E 5 SRk R
B WERRH IS EER: AT E LI 2 A, AL
TRT - MREWWEE, EERERITF. FLHAXMETE,
{8 /2 BT A B9 A T 46 R By 0 G 1t o Sk A ok 9] AL

&= >4 vy
> Im I'x R‘\}
i Molding

https://www.zhihu.com/question/289782814
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e BIR MEIEFRML A

0 20194 1 H 20 H, #hBI%5 A CEO{LIEdE 1 H 20 HYEH:Z
M CTHEXTTEDY SRV, iR IR 5T SE A i B BRI 6, A
THEEREAITE, TENSRITFER-EATE . RREBNZH
N KRBAE R, KRR EE? St. WIRNTERAER ¥ LE
WA, B AERCAP ISR BN A .

https://v.qq.com/x/cover/6gc6hfj8udwuchb/j0029cbs3er.html
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o AL MR

o FfALARF K HAMER /A ;

o [HALAL R AT HHIL :

o FEHL R HMR I, KECE R PO IR E R
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HOGETHHIN 7

o ZiilfhifA:;
o fRIKKLL:
o [8l 43T 7 k.
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o NHETI>:
o SEHAENL;
o HLEZE—MEITEIRMITHAM, BF>) R,
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ENIRINRE

o SAS (LA 1E);

o SPSS (KA HfEHZ);
o Stat;

o S-plus;

e R,
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bt

o PRF M. XN, HAE: MRS CE=R), mEHE HR
#t, 2004 (https://item.jd.com/10337785.html),

LR T T
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https://item.jd.com/10337785.html

o PR, MIEHE, MER541, JbatkFHM:, 2007 48;
MR 5504 (B8 ) MR M, RS54 66 ) S&itait, db
mAR2EH R, 2016 4

o BRZE . FMUBE. RN XN, BEEITFHL CEZR),. &
S E kL, 2015 48,

o f4iyt, MEFIREEIAEIT G5 R, HEHF HRL, 2013 4F;

o It <HERILY, dbriikEHiitt, 2005 4E,
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N

@ Sheldon M. Ross, HER 18 ILANZHFE (A First Course in Probability), 55
AL AR, N RHER R, 2006 48

o WP, MEEIBIEAE GE=M0), =AEHE Ak, 2010 4F; 229,
BRF%, MERIRERY SRS, BSEE ML, 2011 48,

o [RAE, MIZIEHHGRSIT, PEBIFHERKY - kL, 2009 485

o BRFMA, FRAREA. MERGIE, MERICSHBGTIEAE, 2004 4 AR
WHECRSTH R CIEEME), 2005 4F; HERIS SIS THERE
CEZMR), =5 HE WM, 2011 48

o JEIE, WT, AR, MRICHEHESAEI GBI, SEHFH
FRit, 2010 4E,

JFSE: BRI FECE BIE: AR 2025 HFEEW 40/73



AT H 3R

O R fifr

b ECE B ERR



o MANAMNTHER

[=A \/\))

28 Mg (http://www.r-user.com/R-guide/)
o AN ABRAZELENXSEZ NI (http://www.math.pku.edu.cn/

teachers/lidf/docs/statsoft/html/s/index.html)
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o R,

o fF4Z&R?
o R GEil4r#h;
o R Zfs,

FuH. X, EE BE: R



R IR

o R F EAth4 90 £4EAR

o JF%&# : Ross Ihaka and Robert Gentleman at the University of
Auckland, New Zealand.

Ross Thaka Robert Gentleman
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R HJRT & —S 1S

o ST 1976 1 DIURSLH % (AT&T) JF &
Coporation.

Version 1 1976-1980

Version 2 1980-1988

1981-1986

o Jak&IBECE AR “S-plus”, AT&TLucent to Insightful

’Honeywell GCO&’Ec_thran-basgg:_‘,
1984-

‘Unix; Macros, Interface Language

‘1991; rev. 1992 ‘Statistical Models; informal Classes & Methods
1993
1098-

‘General Qutside Licensing, hooks

Version 4

‘QPE (Quantitative Programming Environment)
Version 3 1986-1998 «_ C-based:’S function & objects

1999-

Connections; Large Objects

‘Exclusive license to StatSci (later MathSoft) for S-Plus.
Formal class-method model;

‘Interfaces to Java, Corba?
B PREE. XUBE. TEE B 2R

2025 £

45/73



R Project

o Ml www.r-project.org
@ R core group, 1997.
@ CRAN (The comprehensive R archive network)

The R Project for Statistical Computing

Getting Started

Home)
e Ris a free software environment for stafistical computing and graphics. It compiles and runs on a wide
Download variety of UNIX platforms, Windows and MacOS. To download R, please choose your preferred CRAN
CRAN mirror.
If you have questicns about R like how to download and install the software, or what the license terms
R Project are, please read our answers to frequently asked questions before you send an email.
About R
Logo News
Contributors
What's New? » Rversion 4.0.3 (Bunny-Wunnies Freak Out) has been released on 2020-10-10.
Reporting Bugs » Thanks to the organisers of useR! 2020 for a successful online conference. Recorded tutorials and
Conferences talks from the conference are available on the R Consortium YouTube channel.
Sesrch + R version 3.6.3 (Holding the Windsock) was released on 2020-02-2.
Get Involved: Malling Lists
Developer Pages » You can support the R Foundation with a renewable subscription as a supporting member

RBlog



www.r-project.org

RF

o %3k .

o FHEHMEIE, LW LLEHS B Latex.

o W4ife, HOIT XK.

o ZFPHK {1 (External Packages), #F % fi3 A G AR IF 4
VP B ST 7 #0T LU External Packages FH#EE] o

JFSE: BRI FECE BIE: AR 2025 HEFEEW  47/73
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@ RGui (64-bit)

i RE OEFE HE BFEe 0 #5

R version 3.6.2 (2019-12-12) -- "Dark and Stormy Night"
Copyvright (C) 2019 The R Foundation for Statistical Computing
Platform: x86_65—w6‘1—ming'w32/x6‘k (64-bit)

REH B, THEEMIER.
EFERELMFTIRALEEXE 58T
Fr'1icense ()'ZXr1icence ()’ *Eﬁ#ﬁﬁﬁﬁé&]éﬁ#,

RENEfEHRI, BEWEAAZMET TR

%'concrlbutors() FEEEETRTEMEIENR

HA'citation() ' & EVFIRINFAIFE & Y F EGEH 5| ArEREEFE.

FH demo () 'RE—ERTWEF, A'help): %EI@EE%#E&I#, =
'help start ()" it aTML i B2 B BRI

Aran iBHER.

[EREFNITEZEEZEE)

> |




R BRI M 4544

o JEAMEIRXT G T
o [iRICHE T LIALFRA
Q %{E% (numeric)
Q F4F%! (Character)
Q@ LA (Logic)
o HEHIRLEH: Array, Matrix, List.

o fiZfH: NA, is.na().
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R IZHAF

Operators
Anthmetic Comparison Logical
+ addmon ¢ leserthan I | logical NOT
- stbtracwion > greater than X&Y logcal AND

* mulipheaton <= lesertanorequalto x eky i
diviston >= greater thanorequalte x | y logical OR
power == equal x|y id,
i modulo = different xor(x, y) exchiive OR
§/%  mteger division

e following characters are also operators for R 8, [, [, 1, %, <-.

JFSE: BRI FECE BIE: AR 2025 HZEH 50/73



]

il

o mE/EM:: length(), mode().

o Ji{H
1| > students <— c(7FK=",7FY” CER”)
2| > students
| = cAme CERS
4| > x<—c(1:10)
5 > X
s| [1] T 2 3 4 5 6 7 8 910
7| >
o ZH

Q@ MHHIEH: sin(), sqrt(), tan(),cos() %,
Q T4l : max(),min(),mean(), var() £,

B3 PR S X, FECE R 2R 2025 £

51/73



GELZ I

o fiT4 array(data = NA, dim = length(data), dimnames = NULL)

@ fiF4 matrix(data = NA, nrow = 1, ncol = 1, byrow = FALSE, dimnames
=NULL)

o BH: WHMNIZH, AL .

o BRI SIS I7 3o

2025 £ 52/73
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FEREHES TP

> x<—c(1:20)

> dim(x)<-c(4,5)

> X

(.11 [,2] [,3] [,4] [,5]

[1,] 1 5 9 13 17

[2,] 2 6 10 14 18

[3,] 3 7 11 15 19

[4,] 4 8 12 16 20

> y<—matrix (x,nrow=4,ncol=5,byrow=TRUE)
0| >y

v 011 0,21 1,31 [L4
2| [1,] 1 2

I = T - NV N O L N

[,5]
4 5

| 3,1 11 12 1
s (4,1 16 17 1
>

14 15
19 20

]
3
sl o2, 6 7 8 9 10
3
8
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FE GRS 2H R A

o FHFESYE: %*%
o FHFEERYE: WEMEEI T KM, QR M #FHRIE. solve(A.b), qr(),
eigen().
o JE[E4A I cbind(), rbind()
@ cbind() 1E A ) &4 IH:
@ rbind() fE AT H EH AT

o —/NMIEH A FHIRZL apply(x,margin, fun): X} x B34 (margin) ##17
fun PRZLHERAE
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5114 (List)

o List e —PPRegki I &, mBRPTRIBI LA K. —RiEE
PR — A
o TP TRA AR :

> x<—list (73 =" ,86,TRUE)
> y<—c (75 = ,86 ,TRUE)
> x[2]
[[1]]
[1] 86
/\/\I
> y[2]
[1] 7867
>

© o N9 o w A W N =
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A1 (Factor)
o JLFRLETE A4 AR R E A AR R

o fiF4 factor(x, levels = sort(unique(x), na.last = TRUE), labels,exclude =

NA, ordered = FALSE)
o XIE T LIRAT table() JATHUA k-

e BB R )
2| > y<—factor(x)

3 >y

BB ox okon

s| Levels: B

6 | > table(y)

Ty

s | B X

o | 3 2

10 >

RS XIEin. EE BIE: 2ERER

2025 £
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HARHEZR (Data Frame)

o MARHESLR: —FFIRIZIZR . AIRHIFI AT LIAT AN R B 26 2
o MRHER) S AR, 17N, I LgiAT, HaTF L
VERAERAAGI . XL 454 75 68 T Ze v At

>d<—data.frame (name=c (7 Z=0” 75k @, EH”),
+ age=c(30,35,28),height=c(180,162,175))

> d

name age height

1 Z=HB§ 30 180

2 k@ 35 162

3 FER 28 175

>

=T N S

o LLHHELRIAL & 44 [ 1% 4% attach(), detach().
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LG/ TN

o AL H N scan()

o M\ ¢ read.table(); read.csv(); read.dta();
o i R EPEATE I G -

@ data.entry()

Q cdit()

Q fix()
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AR

o B RO GHRET LI AN o

1

2

> save(x, file =%“x
> load (“x.Rdata”)

.Rdata ”)

o H bk i

1

> write.table (x,

file =“x.txt” ,

sep=“\t7)

JFSE: BRI FECE BIE: AR
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U AN

> x<—rnorm(100,3,3)

1

2| > mean(x)

s [1] 3.010877
4| > sd(x)

s | [1] 2.803744
6 | > summary(Xx)

7| Min. Ist Qu. Median Mean 3rd Qu. Max .

s | —2.2626 0.8385 2.7122 3.0109 5.1098 9.2760
layout(matrix(c(1,2,3,3),2,2))
hist(x,breaks=12,main=Histogram)

hist(x, freq=FALSE, breaks=12,main=Desity Plot)
lines(density (x),col=red)

boxplot(x, col=yellow)

VV V V VYV
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U AN

Histogram

- s
ol 1
= ]
5 @ o — H
= |
i als ’
i
|

= [ T T T 1 = i

2 02 48 8 10 :
*® f—
Desity Plot o —

g 1
= ° > ;
e o i
== '

e ]

- ;

= I T T T T T 1
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IR A

law function

Gaussian {normal) rnormi{n, mean=0, sd=1)

exponential rexp(n, rate=1)

LCAITINA rgamma in, shaps, scale=1)

Poisson rpoisin, lambda)

Weibull rweibull (n, shape, scale=1)
Cauchy recauchy(n, location=0, scale=1)
beta rhaetan, shapel, shape2l

*Student” (1) rtin, 4f)

Fisher-Snedecor (F)
Pearson (¥2)
bimomial

geometnc
hypergeometric
logistic

lognormal

negatrve binommal
uniform

Wilcoxon's statistics

rf(n, df1, d4fz)

rchisqin, 4f)

rkinomin, size, prob)

rgeomin, prob)

rhyperinn, m, n, k)

rlogisin, location=0, scale=1)
rlnormin, meanlog=0, sdlog=1]
rnbinomi{n, size, prob)

runif (n, min=0, max=1)

rwilcox{nn, m, n),rsignrank{nn, n)

RS X, EE I
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MR PRACHT 2

o B dxxx

o Zilor ks pxxx
o MIELPR%L: qxxx

o MLLIFHMIAE & rxxx

R BRFE. XU EOE BE 2R
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GeitHE s

g ()
t.test()

wilcox.test(stats)
kruskal.test(stats)

var.test();

shapiro.test();

qqnorm();
anova();lm();
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Bl Y373

x<—rnorm (20,2,9)
y<—rnorm(20,x,4)
xylm<—Im(y~x)
plot(x,y)

abline (xylm)

> summary (xylm)
Call:

Im(formula =y ~ x)

vV V.V V V

10| Residuals:
n | Min 1Q Median 30Q Max
2| —4.9760 —3.0802 0.5903 2.0069 7.0204

u| Coefficients:

15 | Estimate Std. Error t value Pr(>|t])

6| (Intercept) 0.33964 0.76276 0.445 0.661

7] X 0.95941 0.08429 11.382 1.18e—09 sk

¢ »

| Signif. codes: 0 “sxx’ 0.001 ‘s’ 0.01 «=7 0,05 .7 0.1 ° 7 1

2| Residual standard error: 3.359 on 18 degrees of freedom
» | Multiple R—squared: 0.878, Adjusted R—squared: 0.8712
» | F—statistic: 129.5 on 1 and 18 DF, p—value: 1.177e¢—09

s BER S g, ECE R 2 2025 HEFEEW  65/73



Bl Y373




R EJEDhRE

o HRETEEEL
@ plot(), boxplot(),hist(),- - - .
o RKKITE %L
@ line(), point(), text(), legend(),title(), axis(),
@ abline(), - - -.
o XHAK k%L
@ locator(), identify().
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PEHER]

if(cond) expr
if(cond) cons.expr else alt.expr
for(var in seq) expr

while(cond) expr

repeat expr
break

next
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fa¥ER] (1)

o FlI—fRAE PR 280U, SR for 1M
@ for(iin 1:n)
@ for(iin c(1:10))
o T ] while fE¥MER] . SRJEBEHTEIR
Q break ZL IEPEIR, MAEIAH BEH
Q next ZILARRIEIS, BEE] T —HIEER

o SV Mk ou B AUEINE R (WRIEIES), MR RS A W H 4
BRI . 0 apply(), tapply(), sapply() % .
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fa¥ER] (11)
o "Bad” 3

1 | >## multiply two vectors

2| >for(i in l:n) {

3| > d[i] <— a[i] * b[i]

4 >}

s | >##compute the inner product
6 >s <— 0

7| >for (i in 1:n){

s | > s <— s + d[i]

o | >}

10 >

° ’sgood” ﬁﬂ:

1 >s<—sum(axb)
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H % SRR

o PRYUE XTIk

I functname <— function(x, na.rm = FALSE)
2 {

3 ---lots of code...

4 ## a return value

5 ¥

o H5E X pR%MH : M functname() 8 F BRI%L o
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PWNEKATE
o library() P NEKIFAL, SRAF60 R R4
o detach(package: xxx) HIZAX 41 ;
o FLITE R EFRHFHNKAM AL,

it WE =¥ Rt EFe 80 =0

e

HECRANSE...
R
=HEF..
R version 3.6.2 ( EFEES..
Copyright (C) 201
Platform: x86_64- Install package(s) from local files...

rRE S BEME, THEMIBME.
EREEZETIRTLUSH g SE807.
Fr'ilicense () ' 'licence() ' BB AT EEEEAF .

REA-E1EHRI, BWEARZMET TER.

F'contributors () ' A & 165 0T IR ERL

Arcication () ' S EFIFINMAE SR F ERMEE| ArRrREFE.
F'demo () "B —ERTBEF, M nelp() ' RENEFELRFRISIH,
A help s:ar:() BILATHLR S48 R R B .

Aran:

[REREFHTEZESZER)




R i L

=
<

@ A Course (The ppt is showed with R Development Core Group)
http://faculty.washington.edu/tlumley/Rcourse/

@ A Paper (citing R in a publication): Thaka R. & Gentleman R. 1996. R: a
language for data analysis and graphics. Journal of Computational and
Graphical Statistics 5: 299-314.

o Several Books

@ Using R for Data Analysis and Graphics—An Introduction. J.H.
Maindonald.

© An Introduction to R. The R Development Core Team.

© simpleR -Using R for Introductory Statistics. John Verzani

© R for Beginners. Emmanuel Paradis

© The R Reference Manual Base Package. The R Development Core Team
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