Lab1 2B RS BRA

MRABE—TEALERY, TEF P4EZ. =1, R4 1-5,

1 AR KR AL
L1 HAlE (R4 plot)

BUSE (plot BED SRR ERRMEAT R, AL R A EFHELRIESE quakes NBI, %5
P& 1000x 5 PIFIRE, %51 (&) A

lat (Zi]E), long (£/%), depth (IRFE), mag (FEZR), stations (Rl 1 7E 1) W I 25440
BEETELT B SO T 4575 5t help(quakes) »

colnames (quakes)
[1] "lat" "long" "depth" "mag" "stations"

## plot(x,y)

plot (x=quakes[,2], y=quakes[,1]) # xH @&, yHIEL4E
plot(quakes[,2], quakes[,1]) #Hi— N EEx, 5Ty
plot(quakes[,2:1]) #quakes[,2:11%FF, ZE—FIE ux-4h, 28 % ~y-Hll.

## ETitype ("p", HLm; "1" : EZ; "b" (both) HEMH L ; "n": nothing
plot(quakes[,2:1], type="b")

## BT pch:  RUAURA CAPABEUE, WaTLEFR) -

plot(quakes[,2:1], pch=1) #pch= 1,2,... ZFHRKHAE, =,
plot(quakes[,2:1], pch="x")

plot(quakes[,2:1], pch=c(rep("+",500),rep("-",500)))#H500/ &5 A"+",HE -
d = quakes[,3] <50 # HlWidepth&75/NT50

plot(quakes[,2:1], pch=d+1) # depth <BOMISTEIRA2 (=) , HUNSEIRL
plot (quakes[,2:1], pch=d*16+1) # depth <5OMIMKAIA17 (SLL=M) , HUIMNL

## LT xlab, ylab: 5 &EMFRHIIFR S (1abel)
plot(quakes[,2:1], xlab="long", ylab="lat",main="TFEAir@",sub="g|FrE")

## JET col = FRERMBAIE CBEEABF " red", "black"%)

plot(quakes[,2:1], pch=".", col=2) #Z fAfric, colFifh (1:%B, 2:4, 3:%%, ...)
plot(quakes[,2:1], pch=".", col="blue") #i5ff

plot(quakes[,2:1], col=d+3) # depth<S0M A NIt (4), HULRE(3)

m=quakes[,4] > 5.5 # mag > 5.57

plot(quakes[,2:1], pch=d +1,col=m+1) #ARE<G0MINIHE , 5N =

## R cex: ERBUTATHIAAN O THRMER/NIEEL cex=2FIRIE K11%)
plot(quakes[,2:1], cex=1.5)
plot(quakes[,2:1], pch=d+1, cex=m +1,col=m+1)



##2 TCHU B
plot(quakes)
pairs(quakes)

1.2 fECHKE EAHINITER (points, text, symbols,legend,title,abline...)

points: s (pch ATHUCEA 1-20, XRT#FEHFTS; HATRFRFEME: pch="ABC"):
abline: E Z&.
text: CF
symbols: 5%
title: gl
legend: P&

## points, text, abline, title,....

plot(quakes[,2:1], type="n") # nothing

points(quakes[,2:1] ,pch=".") #

points(quakes[d,2:1],pch=16) # JREd<50/ sl miZEAY 164510

points(quakes[m,2:1],pch=17,col=2) #ZEZ>5.5/ mH A 178810

text (176,-12, labels="Fiji earthquakes",cex=1.5,font=3,col=4)
#cex: FAEK/N, BRE=1; font: FIE&, 1,2,...)

abline(a=-25,b=0, col=3) #a:intercept, b:slope, # B{ abline(h=-25)

abline(v=175,col=3,1wd=3) #v: vertical linefV &, lwd: ZH W&

title(main="TFEfrdl ", sub="TAr") # Frill

##legend: UL RTIR BT 5 & X (peh=16, 171 ) :

legend(x=165.5,y=-33, legend=c("depth<50","mag>5.5"), pch=c(16,17),col=c(1,2))
#x,y: EBIFIAIE, legend: Wi, legend, pch, colfJsrE&EAHE XTI, i

pch=17, col=2 XN "mag>5.5"

## symbols: fEE| LiINERE, 7%, EIEE, boxplot

plot(quakes[,2:1], type="n") # nothing

symbols(quakes[,2:1], circles=quakes[,4], inches=0.1 ) #1074 1& (bubble plot)
# circles K/NHEHBIFE 45 magitE (HA70.1 inches)

1.3 —JuEIERI 04 (boxplot, hist, stem, qqnorm, qqplot)

(1) boxplot: GRE, Frhfifizk Ry aREL) &g, LT oA BO0RR, W EE 7 A 2 XAk
), BIEZSH).
(2) hist, stem: FJ7 &
(3) qgnorm: 5 A E & R IEA M, PN Z il e Bt B AN IE S 0 AT I 20 BL AL (quantile), #FRN qq.
Hoqq RAE—FREL BN Ik M IEZ 2 A
(4) aqplot: 75 P EHE 1 70 A2 S ARIED, PN 02 PN BRI A f e #F qq AR SR EE& L, T
WA a7 A A

boxplot (quakes[,3:5]) # 3-5%| &K

qanorm(quakes[,4])
qgplot (quakes[,3],quakes[,4])



1.4 g ZeA0

—JCERE: plot,
ZJTR#: persp, image, contour, persp3d (in:rgl)

e (BR) —. TR EREL
CLANME R 25 i R B B RIA U 0 R, H plot, persp il % FE

##— L IESEE R

x=seq(-3, 3, length=100)

y=exp(-x"2/2)/sqrt(2+pi) # —JuhrdEIED N(0,1) FMEER % 73 A iR 4K

plot(x,y, type="1", xlab="x", ylab="y", main="N(0, 1) MERZEERE", col="blue")

## _JCIESEE KA (persp, image controur)

x =y = seq(-3, 3, length= 100)

f = function(x, y) { r <- exp(-(x"2+y~2)/2)/(2*pi) }

z = outer(x, y, f) # _JUIESHEERE x[i],y[j]) MR EUE

persp(x,y,z,col = "lightblue",main=" " JGAn#E IE A0 FINER 25 5 s 50

persp(x, y, z, theta = 30, phi = 30, expand = 0.5, col = "lightblue",
ltheta = 120, shade = 0.75, xlab = "", ylab = "", zlab = "",
main="""JCAnHE E7S 7 A0 L2 5 5 R )

persp(x, y, z, theta = 30, phi = 30, expand = 0.5, col = "green3",
ltheta = 120, shade = 0.8,xlab = "", ylab = "", zlab = "",
main=" " JCHRHE IEAS 70 A (ML 25 B R L,
box=F, axes=F, border=NA)
# AN H AL BRH (axes=F), AHEITHE (box=F), AT 2L (border=NA)

image (x,y,z) #x,yNAHR, zWALHE R (x,y) EHIME
image(x,y,z, col=gray((0:32)/32) ) #
contour(x,y,z)

## persp3d(Z L F—11)

ATHEHIREREL: kde2d

SEBR AERAR MR 0 A 7R EAG T, TH MASS 2P kde2d  (kernel density estimate) fiiil,
R
# A -

paper = read.table("http://staff.ustc.edu.cn/~ynyang/vector/databook/T1-2.DAT")
colnames (paper)=c("Density", "Strength_MD", "Strength_CD")

## kde2d fli 1T MER %
library (MASS)
k <- kde2d(paper[,2],paper[,3], n=25) #n: x,y#Hlill 7 [X & {44

# AR R () FIMERZENAE. SEmLkE:

image(k, xlab="Strength MD", ylab="Strength_CD" )
contour(k, add = TRUE, drawlabels = FALSE,nlevels=6)
persp(k, xlab="x", ylab="y",zlab="Prob. density",theta=30 )



2 3D LA rgl

R AH¥EA 3D fEEThRe. TFE 2R 3D IhHen R HAIHE (package), L rgl.

> install.packages("rgl") #%¥%rgl, ool —MMEREZR U S IAE
> library(rgl) #%%5EH)E, M rgl .

plot3d(quakes[,1:3]) #f%&fF WAn/c 8, 3o e B4 .
plot3d(quakes[ ,c(1,2,4)], type="h") #zJ7 'Rk
plot3d(quakes[ ,c(1,2,4)], type="s",radius=0.2) # Bk

## BEER L
play3d(spin3d(axis = c(1, 0, 1), rpm = 5), duration = 30)
# axis=c(0,0,1): ¥FzfliEss, rpm:#EE, duration: [

## rgl W persp3d Wil =43 K
bg3d ("white")

#persp3d(x,y,z, col="green3") #{az)nljiei: K%

persp3d(x, y, z, aspect = c(1, 1, 0.5), col = "lightblue", axes=F,
box=F,xlab="",ylab="",6zlab="")
#aspect:x,y,z /7 M ESE L], A ALl (axes=F) , AH 7 HE (box=F)

SRR 1) VE S R

#EOT AT TH 55— N (X B persp3d (.. .)), WEBH S :

M = par3d("userMatrix")

f=par3dinterp(time = (0:2)*12, zoom=c(1,1.1,0.9 ),

userMatrix = list(M, rotate3d(M, pi ,0, -1, 1), rotate3d(M, pi , -1,0, -1)))
dur=5 ## s [H]

play3d(f , duration =dur)

# BT fimoive . gif (dirfd EAFMALE)

movie3d(f, duration = dur, dir=getwd(), clean=T)

BAFE rgl HRREL persp3d I B SCRISE HY 1 e HER (45 1

PAT U, WA HER S

# install.packages("rgl")

# library(rgl)

lat <- matrix(seq(90, -90, len = 50)*pi/180, 50, 50, byrow = TRUE)
long <- matrix(seq(-180, 180, len = 50)*pi/180, 50, 50)

##q ERALHR/ B AL AR

r <- 6378.1 # radius of Earth in km

x <- rxcos(lat)*cos(long)

y <- rxcos(lat)*sin(long)



z <- r*xsin(lat)

persp3d(x, y, z, col = "white", texture = system.file("textures/world.png",

package = "rgl"),specular = "black", axes = FALSE, box = FALSE,

xlab = "", ylab = """ zlab = "", normal_x = X, normal_y =y,

# HrhtextureftH FHh BB BRH 1.
HE LR Hpersp3d:

play3d(spin3d(axis = c(0, 0, 1), rpm = 10), duration = 10)

3 BRI E] A ANER XS FR 40 AR
3.1 ERME¥EIAR
R* WAL ERTEICAE S, H EMIAIaAiclE ~ U(s™ . &ATEH,

x ~ N, (0,0%1,) = u=x/|lx|| ~ U(S"™"),

A TR LA A= il 1 BRI 24 S0 o A B AL 1) &, Gl BT B SR B 5 u = (g, )T ~
{1 —Jeilbr wy BTCIIRR (uq, up) T IO CRONERMSBRYE, AR 25 500 B2 Hr)

FEAE R B AN/ FEARE SR T R T VAR N SR I R8T .
n=5 # 44ERK K7 ]
N=5000 #ffA &
X=matrix(rnorm(n*N), N, n) #N1T, S —{THSEn=47CH E ESFENL =
r2=apply(X~2, 1, sum) #&ATHIFHH
r= sqrt(r2) #HANDE, BAEUEn=47ohrdE IEASBENL A & K
w=X/r # n4E7E A BRI BN )40 Y AR
hist(ul[,1] ) #— fﬁi_]ﬁﬁ/\ﬁ CEE D
plot(ul,1:2],pch=".") #_JuilFrif =& (HNH2D

library(rgl)
plot3d(ul,1:3],xlab="",ylab="",zlab="", size=1,axes=F)
=i bRk s A,

3.2 ERWIHLI A

FRATT LA BT ER P 50 5 11 J 914 1 R AR A A ke P BALS0 . FRATFR x ~ U(B
TE BT ER Y A2 AL
f(x)=1/|B"],|Ix]| < 1.

= AEBENLEL x ~ U(B)? A A8
o FELHRE:

=z)

u(s™t)
XA

), HE

(a) P54 x ~ U([-1,1]") o e P4 xp,0x, did ~ U(=1,1), W x = (xq,..,x,)T ~ U([-1,1]").
(b) # x W2 “H2” M x|l <1, W x B2Rrsk, B x~U(B"); &0, #H x, B8 (a) FHI#

fE, BB MM (x| <1 A1k,



o AT HN
ueR"2,u~U(S") = x 2 upy,, ~ U(B).

Bl u~U(S™1) ) n JCilBs u[l:n] AR B" BRI Z] 0
Bk, T4 UBY) BENLEL BRATR &4 U(S"Y) BENECEEUL n AN &R,
o FB=FERTTR: PR
x~U(B") = xZur, u 1L r,u~U(S"1), 7" ~ U(0,1).
.JH:, NTFEE UBY) BN x, BATR T u~U(S"™!) BEHLEL (B0 3.1), L& U~ U(0,1),
A r=UY" x=ur BI7[,
PATELR ] 3 LMK =Fh 715
3.3 HEERX PRI A
H I — REERR TR A1 B
XEOH K == x L ur, u LLr,u~ U(S™ 1), ri fifT 5.

tetn, M r ~ U(0,1) mt Al LA 2 AL ER N IR — AR T2 530 A (2 f o Al (25231 5D

%3

1. AREFEFEZRRIE USY) 8= TR0 2 2K o4 4 04

2. *f n=6,11,50,100,N = 5000, 4% uy,..,uy iid ~ U(S" ), FE—pill frfo Z LA FF A [ n 38
AT RAHAE.

3. WA 3.2 BT = F ik A K N =5000 4~ U(B®) EEALEE (FEA),

4 F x=(xX1,.,%,) " ~U(B"), £—THF x; BRAAM 2042 FIF £ —R$E— 7 ik & g UB?)
MR, AEFEEZE UB®) W—mitlirgfi. Wﬁ%%é’%‘/ﬂwﬂé&é’ﬂ%&#%i%ﬁ?

5. B ZTTHALEE (x,9)7 = (uy,up) T xr, EF (uy,up) ~ U(SY)(BALE & LB 5 24 ), r~ U(0,1),
AERFEFEFTAFTERKE - THENEK (x;,9:),i=1,...N FEZ L4, o S5EEHT, ﬁi?ﬁﬁfg
2




