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§9.1 {0

SplusdMathSoftÚO�ÆÜmu§øÚO!A^êÆÚ�ÆïÄö¦^�Ï^óä�"

Ùc�´AT&T�Bell¢�¿Becker, ChambersÚWillksï��S�ó"1988cSXÚ��.U�

l¡�”New S”§Ù3.0!3.1!3.2�©Ou1991!1992 Ú1994cÚ\"Ù�O8�´�^rJ

øµÄ�!�pÚp¬��ã/§&¢5êâ©Û�{§ÚO�{§?1êÆO�"

SplusÚ�^r?1&¢5!êâ°ÄÚ¡�ã/�©Û"§#N^r?§Ú�Ù§�

ó���é?1õU*Ð"Splus�k;^óä�§XS+BOX^uó��O"

§9.2 ö�¦^

$1�¸µ�$1ã/^r��(GUI)�ó�Õ( XopenLook !motif) ÚMicrosoft Win-

dows§½X-ªà"3Splus¥�±^·-?Devices�Ñ^�¤|±���¶";.��¸e§̂

r�±¹\SplusL�ª!�Ö�Ï©�!w«ã/¿�ö�XÚ�p"Splus��±3�ã

/ªà$1"

§9.2.1 m©�(å

±Microsoft WindowsXÚ�~§$1�I�homeÚshomeü��¸Cþ"�±3XÚ�

�©�config.sys½gÄ1?n©�autoexec.bat¥¦^·-µ

set home=c:\splus

set shome=c:\splus

��3WindowsSÒ�±é^SPLUS.EXE
"

q±UNIXXÚ�~§3XÚJ«��\µSplus

��Êî�§ÑyJ«µ>

¦^·-q()òÑS-Plus"

3XÚe¦^·-µsetenv S CLEDITOR emacs§K¦^µSplus - e ?\Splus�òé^

�emacs�N�·-1?6õUµ

ˆP(Previous§þg·-)!̂N(Next§e�g·-)!̂ K( Kill§í1)!̂A(Begin§m©)!̂E(End§

1")!ˆD(Delete§íiÎ)!ˆX(Insert§�\)�"·-history()^uw«Q²�\�·-§

again(”dta”,ed=T)K¦�¹”dta”�·-2gw«l?1?6"

S-Plus��±$1·-©�µSplus BATCH <·-©�¶><ÑÑ©�¶>

3�p�ªe��^source()·-N^	Ü·-©�§aqSAS�include"

Splusäk)º�ó�A�§XÚ�1Ö\��z�·-¶SplusqkõU5�ó�A

�§¹\�L�ª´XÚõUN\§êâ´N^�ëþ§Ó�XÚq�£êâ¶��

�´Splus´��¡�8I�§S�ó§��Ï^�õU�±dõ«a.�8IN^"8I

´Splus�êâ!(J9¼ê§§�±XÚ©��/ªÑ�§̂ ·-objects()��§���L§

^rm()·-?1íØ"

345



346 1ÊÙ Splus

Xþ¤ã§̂ r^L�ª�Splus?1�p§L�ªõ«õ�§�3�pª�¸e�Ì�

�´·¶ÚõUN^"�\Splus¼ê¶Ò¬���A�½Â"��õUN^Ï~´¼ê¶

9Ùëê(���3)ÒS)"¤k�SplusL�ª�£���§Ï~ù��¬�<Ñ5"

Splusé·-iÎ���´¯a�§ÏdAge�age´ØÓ�"�L�ª��·-�\�§

KÙ��O�!�<¿��ï(�uÛ¹Cþ.Last.value)"D��é(^<-Ú�)U
O�L�

ª��%ØgÄ�<§Xµ

> 12+3

[1] 15

>x<-c(1,2,3,4,5,6,7,8,9)

>m<-mean(x);v<-var(x)

>m/sqrt(v)

õ�·-^©Ò©�§e·-3�1�k��§KXÚ±”+”J«"

Splus¥��5ÚO�.æ^Ï^�Wilkinson-RogersPÒ§ö�Îk+,-,*,/§%Ú:§:L«

�p�". ´Splusk�·¶��Ü©§Xcar.weight¶Ó�§q�±L«úª%@��à½m

à§Xupdate(model,.˝.-Age) "lm( skip ˝.ˆ2, data= solder. balance) L«¦^solder. balance¥

¤kCþ�Ì�AÚ���p"

sink(”©�¶”)�±r$1L§�Ñu©�§sink()ò'4©�"

!^uÚ�XÚ	�·-(�Stata�Ó)§X:!csh?\UnixXÚ	�"

§9.2.2 ���Ï

>help(mean) ½?mean

�ÑäN·-��{§3UNIXXÚee¯k¦^setenv EDITOR < ?6^�¶¡> K

�3¦^v·-�?\�A�?6§��©�©�"

3UNIX WindowsG�e§^help.start()Úhelp.off()?\ÚòÑ�ÏXÚ"cö�±�k

gC�ëþ§Xµhelp.start(gui=”openlook”)"3Windowse(ÜWinhelp�?6}bõU�±

ò�ÏSN±©�/ª��e5"

§9.2.3 êâ

êâ8��3.Data8¹(UnixXÚ)½ÚDATA8¹(Microsoft Windows)§§�´[È5�§

¦^ls()·-�±w�"z�êâ8�±²attach(8Iêâ8) �detach()Ú^§êâ8I�

±²rm()·-íØ"êâa.µk�þ(vector)!ê|(array)!Ý
(matrix)!�L(list)!êâ

µ(data.frame)"

> x<-c(1:9,10))¤���þ§Ù¥1:9L«1�9�m�êi§kXPascal�ó¥�qÞa

."seq(-5,5,by=0.5)K)¤[-5,5]�m±0.5�©�ê�§aq/§req(x,times=5)KòxE5g"

�þ$�5K�Ù§^���§Xz <- 5 * x + yL«z�z���´x�z���¦5¿

�y�A����\�(J"z <- y > x´òy�xm�Ü6$�(J��3z¥"x[1:5]´�x�

þ�11�15��§ÙeIL«�ª�Fortran¥�iÎö�aq¶�´x[-(1:5)KL«r1:5�

êâüØ3	]"

ê|�±��¤keI�Ó�a.�êâ�8Ü§�z´k900�����þ§>dim(z)<-

c(3,2,150)K¦z��3ó2ó150��ê|"qXµx<-array(1:20, dim=c(4,5))"
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�L´d��Ü©|¤�8I�kS8Ü§Ù��|©^$\±«©¿�±PkgC�

·-§Xµ>name$component§�|©�·-�±^>names( name) �Ñ§ù��ØI��<

ÑäN�êâ"[[]]^uzÑ�L�����[]^u�þ�eI§üö��^´Ø�Ó�"

êâµe´�±�¹iÎ�Ý
§��w¤;�ü���L§1�þ�±PkgC�

IÒ§Ù��±�����|©5?n"êâµe�±^·-data.frame)¤"Splus¥"�

�^NAL«§~^ö�´na.action=na.omit§X^ulm()�-"

¼êsort()^uéêâ?1üS§Ù�{ü�/ª´^��ëþ§Xµsort( age)"�(¹�

�{´¦^sort.list�)��¢Ú"Ïdx[sort. list( x) ] �sort(x)�(J�Óx[sort.list(-x)]´

üS(J"?�Úkorder()§§�±�?¿ê8�ëþ"

§9.2.4 Ö\=Ñ	Üêâ

�±ÏLD��é!scan()Úread.table()5?1"

> counts <- scan()

ò��^rl��Ö\êâ§��©�(åÎXUNIX�ˆD(å"diet<-scan(,””)K´Ö

\iÎa.êâ"scan()�read.table() ¥�±�«©�¶§X

auto<-read.table(”auto.dat”)"

read.table()Ì�^uÖ�êâµe§

	Üêâ�=Ñ�±^write.table()�¤§write()¼ê�Ñ�þ½Ý
"

|^;^§S§�±Ö�SASêâ8"b�3UNIXþ^rnamek��SAS©�´test.ssd§

K¦^±e·-Ö�data"

data<-sas.get(”/usr2/user2/name/”,mem=”test”)

names<-sas.contents(lib=unix(”echo /home/sparc6a/zhao”),mem=”test”)

§9.2.5 ã/

Microsoft Windowse¦^win.graph-¹ã/w«§3UNIX�motife¦^·-motif()-¹

ã/w«��§graphics.off()§dev.off()'4��"Ù§���Xµx11()!openlook()!sunview()�§

ÏÕ^�Kermit½NCSA�telnetþ�±¦^tek4014()?1�ý"S-Plus¿ØI��SAS@��

E�options�é§±ã�Ñ��I�±postscript()§KgÄ)¤PostScript�ª©�"±(-3.14,

3. 14) Scos(x)��ã�~§Ù·-�I�ü^µ

> angle <- seq(-pi, pi, len=100)

> plot (angle, cos(angle), type=”1”)

±ã¼ê��©aXeµ

üCþêâµ

barplot ^ã

hist ��ã

dotchart :ã

pie �ã

stem {�ã
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VCþêâ

plot Ñ:ã

boxplot Ýªã

qqnorm ü����VÇã

qqplot ü��© :ã

plot.surv.fit )��ã

shewhart Shewhart�þ��ã

cusum cusum�þ��ã

n�ã/

contour Ó+ã

persp ßÀ½meshã

image K�ã

õCþêâ

coplot ^�ã

faces òÌã

maplot maplot

pairs üüÑ:ã

stars (/ã

symbols ±ãÎÒ

�Sêâ

tsplot ��½õ��Sã

acf g�'¼êã

spectrum ãÌ

Ä�ã�
brush ó�Ñ:Ý


spin �^=n�ã

±ã·-k�þ�ÀJ�§Xµlty=n�«�.§pch=”c”�«x:^�ÎÒ"
points ��cã/O\:

lines ��cã/O\�

text ��cã/O\©i

abline x:�ª��

�pª·-kidentify!locator!legend"

§9.2.6 VÇÚÚO

Ì�SNkµVÇ©Ù!nÜÚOþ!ÚOu�!ÚO�."�VÇ©Ùk'�¼ê

kd©Ù¶!p©Ù¶!q©Ù¶!r©Ù¶"Ù©Ùkµ

beta binomial Cauchy chi-squared

exponential F gamma gemetric

hypergeometric log-normal logistic negative binomial

normal Poisson stable Student’s t

uniform Weibull Wilcoxon rank sum

ppoints()¼ê^u�)0-1mþ��©:"summary()�Ñ£ãÚOþ"e��éx��

�©©Ù���ãÚ©Ùã"

> sample.data <-rbeta(100,2,9)

> hist(sample.data, den=-1, prob=T)

> p<-ppoints(100)
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> lines(qbeta(p,2,9),dbeta(qbeta(p,2,9),2,9)

> title(main="Data from Beta(2,9) distribution")

nÜÚOþ^summary¼ê��§�âëê�aOØÓ§§�±�Ñ�A�(J"nÜ

ÚO¼êkµ

mean �âþ�

median ¥ ê

var �þ���!Ý
����


cor �þ½Ý
��'

quantile ²�© :

location.m M-�O

mad ²þýé �

scale.m Bisquare A ���O

scale.tau Huber����O

robloc M�OÚHuber���O

cov.mve õCþêâ�è �Ú���O

~^�ÚOu�kµ

t.test t-u�µü��!ü��!�é!���½Ø�"

wilcoxon.test �Ú�ÎÒ�gu�

var.test ü��à5u�

kruskal.test ü��O�Kruskal-Wallisu�

friedman.test ÃE«|�O�Friedman�Úu�

cor.test "�'u�§�)Pearson!KendallÚSpearman�'

binom.test ü�Ç�°(u�

prop.test Ç���u�

chisq.test ü��éLPearsonk�u�

fisher.test ü��éLFisher°(u�

mcnemar.test ü��éL�McNemark�u�

mantelhaen.test n��éL�Mantel-Haenszelu�
e¡�-ü«
ü��t-u�µ

> x<-rnorm(10)

> y<-rnorm(5, mean=1)

> t.test(x,y)

¢��Oµfac.design(ÛÏ�O)!oa.design(���O)!alias()�Ñ¢��O·,�(�(�

�½Ü©)"

ÚO�.µSplus¥�Nõ�.´��Ú��µe§êâ´��êâµe§�[Ü��.

^��úªL«Ñ5"úª^ÎÒ*Ú�§Xµyield∼ Temp+ Conc§log(Mileage)∼Weight+ploy(HP,2)"
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crosstabs l�X�Ï�)¤õ��éL

aov, manova [Ü��Úõ���©Û�.

lm �5�.

glm [Ü2Â�5�.

gam [Ü2Â\5�.

loess [ÜÛÜ£8�.

tree [Ü©a½£8ä�.

nls,ms [Üëê��5�.

factanal Ïf©Û

princomp Ì¤©©Û

£8©Û�kl1fit?1L1£8!rreg?1è£8§ltsreg ?1����þ�£8�"
)�©Û

surv.fit [ÜKaplan-Meier)��.

coxreg [ÜCox'~ºx�.

agreg [ÜAnderson-Gillí2Cox�.

�mS�©Û

ar ��½õ�g£8�.

arima.mle ARIMA�.

spectrum �mS�Ì�O

�þ��ã

shewchart Shewchart(xbar!s!R!p!np!uÚc.��ã)

cusum cusumã(xbar!s!R!p!np!uÚc)

§9.2.7 êÆO�

Splus�±?1È©Ú�ê!��!%CÚ�`z§Xµ

>integrate(sin,0,pi) [1:2]

>D(expression(3+x^2),"x")

>approx(spline(1:10,(1:10)^2),xout=1.5:3.5)

>polyroot(c(6,-5,1))

�`z�¼êkµ

ployroot E,õ�ª��

imorppt �½«mS��¼ê��

peaks �X�lÑ:�ÛÜ���

soptimize �½«mS��¼ê�4�

ms õ�¼ê�ÛÜ4�

minib õ�¼ê�4�§Cþkþe.�å

nls ��½õ�õ�¼ê²�Ú�4��

nlregb ��½õ�õ�¼ê²�Ú�k.�å4��

nnls Xê�K����¦)

§9.2.8 ^~µã/!²;©Û!)�©Û!ÛÜ£8

SplusXÚJø
Nõêâ§^r^±��Ú^§X¯Uêâethanol"
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>summary(ethanol)

>pairs(ethanol)

>attach(ethanol)

>loess(NOx~C*E,span=1/2,degree=2,parametric="c",drop.square="c")

>E.Intervals <-co.intervals(E, number=9,overlap=1/4)

>coplot(NOx~C|E, given=E.intervals, panel=function(x,y) panel.

+smooth(x,y,degree=1, span=1))

>m1<-lm(NOx~C+poly(E,2),data=ethanol)

>summary(m1)

>par(mfrow=c(2,2))

>plot(m1)

>plot.gam(m1,resid=T,rug=F)

>m2<-gam(NOx~C+lo(E,degree=2),data=ethanol)

>plot(m2,resid=T,rug=T)

>anova(m1,m2,test="F")

>m3<-gam(NOx~lo(C,E,span=1/4,degree=2),data=ethanol)

>anova(m2,m3,test="F")

fitted(), residuals(), summary(), predict(), family(), deviance(), formula()�^u¼�gam8I�

�A(J"

BÎý�êâKyphosisµ

> attach(Kyphosis)

> kyph.gam1 <-gam(Kyphosis~s(Age)+s(Number)+s(Start), family=binomial)

> class(kyph.gam1)

> plot(kyph.gam1, residuals=T, rug=F)

> summary(kyph.gam1)

> kyph.gam2 <-gam(kyph.gam1, ~ . -s(Number))

> summary(kyph.gam2)

> plot(kyph.gam2, se=T)

> anova(kyph.gam1,kyph.gam2, test="Chi")

s()L«�ë�²w�§bs()�ns()K´B-�^Úg,�^§lo()L«loess()²w§§��±

^dfÀ��«gdÝ"

����ééü��.?1'�§(JL²�Ñ��¿ØwÍ"step.gam()Úpredict.gam()�

^uÅÚ�.ÀJÚýÿ"

Ö�^rg½Â¼ê����ª´µname <- function (arguments) body"¼ê�ëê3

)ÒS�Ñ§̂ ÏÒ©m§¦^�Ò�±�ëê�%@�"¼êN¹3�)ÒS§¼ê�£

��´¼ê���O��"¼êNS�½Âéu¼ê��5`´ÛÜ�"±e´��¼ê

±ã�~fµ

> f.plot

function(f,minx,maxx,nx=100, type="1",...)

{
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x <- seq(minx, maxx, length.out=nx)

y <- f(x)

plot(x, y, type = type, ...)

}

ëê´minx�maxx�«x�����§nx�«�©:ê§%@�:^�´ë�å5"�±^

�-µ

>f.plot(cos, -pi, pi)

>f.plot(function(x) {1+2*x+x^2},-10,10)

��3UNIXXÚe¦^pico?6§�±?1Xeö�µ

> !pico myeditor

function (data,file,editor="pico")

{

if (missing(data))

ed(editor=editor)

else if (missing(file))

ed(data,editor=editor)

else ed(data,file,editor=editor)

}

>pico <-source("myeditor")

>pico (d)

>pico (d,"e")

Äké^XÚ�pico§,�?1¼ê½Â¿�u©�myeditor §����Splus8I�å

5§±�Ò�±3SplusSØ^XÚ	���¦^pico
"

if/else�é^u��=�§for ^uS�"

SplusÌ�kÊ«�{N^C½Fortran¼ê§§�´µ

1. ·�N^. �)Splus¼ê�^r��§�)¤kf§S"§éÄ?È§S¿��)�1

©�local.Sqpe(Microsoft Windows e�nsplus.exe)XN^gee ?12Â�O�§§Sµ

$ Splus LOAD gee.c

2. Ä�N^(dyn.load). z�©�^Ï~��ª?È§XJõu��©�§§�A\È�ü

���#½ �8I©�µ

$ ld -r -d objects.o chi.o lgamma.o other.o

3SunOS^-d3Sun Solaris^-dn"��3SplusSé^dyn.load(”objects .o”)Ä�N

^"Unix SplusP^COMPILEóä§Microsoft Windows^Watcom?È"

3. �^¥(dyn.load.shared). 3SGIÚDEC Alphaù´����{§Xµ

dyn.load.shared(”./shlib.so”)

Ùëê7L´ýé´»"��¥^Splus SHLIB -objects.o chi.c lgamma.c other.c �

)"
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4. OrÄ�N^(dyn.load2). Ä�þ�dyn.loadaq"

5. Ä�ó�¥(dll.load). 3Microsoft Windows 3.2Ú\"

¼êis.loaded�^±ÿÁ,�¼ê´Ä®�N\"

library()Ú^^rg½Â¥"'�Í¶�Xsurvival^u)�©ÛÚoswald^u�Ïêâ

©Û"e3^r?SCù
¥§�^lib.locëþ§Xµ

> assign(where=0, "lib.loc","/home/sphajiz/oswald")

> library()
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