Lab4 i1 seriation/ % 4EFRIE 1% MDS /22K clustering

1 Fc# (seriation)

T AL seriation IR EREL seriate() R LA AH AL FE A BE PR 5 00 B 1) A% B BB R (AT R0 2 [ I 38
), 5 EHEMLE SRR EFIL, H seriate() AR S T AFRME S 5k, MELLERFE GLR
PP KEF ). AT FHEALE T seriation L H 2 R %L pimage, FLHI LSS 18 YR B A 1 L 41
(P25) FIXU A BERLS (P29)

1.1 HEiEACs] (3L seriatel)

seriatel=function(S){ #S: similarity matrix
S=as.matrix(S)
n=nrow(S)
apply(S ,1,sum)->d #degree
diag(d)-S ->L #Laplacian
eigen(L) [[2]][,n-11->v #LIJH/NIEORFAEAR XF B FRIREAE 7] &=
o=order (v) #v[J/r&MIXF (order)
S.ser =S[o,o] #iRHEXFEHES. per I T
pimage(S.ser ,col=gray(32:12 /32))
return(S.ser )

Bl 1 FATER A RAE XM AR 0 B BURERERE, STELKF A M seriate bR HUHE HEK P .

library(seriate) ; (1).: (1).3 AR

n=10 #set.seed(1) 3.051.005......
S=diag(n) 451 .. 0.2 é(; 8'25, Ce
diag(s[-1,]1[,-n])=1 6....051.00.5...
S=(S+t(8))/2; # S Wk ; ..... o.g ;<1> 8'25 .
pimage (S, col=gray(32:0 /32),main="Original similarity") 9. 0 . 0.5
#S: Original similarity matrix FEA 10 o o o 000 0.5 1.0

per=sample(1:n) ; S.per=S[per,per] #BENLEIMFTELIXT, TFHEH
pimage(S.per,col=gray(32:0 /32),main="Permuted similarity")

seriatel(W.per) # seriation®ff, TNEIf

) THRF ERFIERE




1.2 XAl % ACS (PRI#L seriate2)

B 2. 2 18 ¥k P21 HIE, 7 N b HubE P2 XHE (beaker, balackrim,..., spirals) #EfE W 41 R,
HAE W ~EA
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# N HdEw
W=matrix(c(0,0,0,0,1,1,0,1,0,0,0,1,1,0,1,0,0,0,1,0,0,0,1,0,1,0,0,0,
1,0,0,1,0,0,1,0,1,1,1,0,0,0,0,0,0,1,0,0,1), 7,7,byrow=T)

rownames (W)=c("beaker", "blackrim","bottle","flatpot",
"handle","pointed","spirals")

colnames(W)=c(3,6,7,5,2,1,4)

pimage (W, col=gray(32:16 /32) ) #/ufi%dEw, LA

# 0[] HEAC 51 R $ seriate2:

seriate2=function(W){ #W: similarity matrix between two sets of variables
#W: W] DU SIS, = R B f
W=as.matrix (W)
p=nrow(W); g=ncol(W); n=p+q
A=matrix(0,n,n)
Al1:p, (p+1):n]l=W; A[(p+1):n,1:pl=t(W)
d=apply(A, 1, sum); D=diag(d); L=D-A
eigen(L) [[2]] [,n-1]->vector
u=vector[1l:p]; v=vector[(p+1):n]
order (u)->orderl; order(v)->order2
Wlorderl,order2] ->W.ser
pimage (W.ser,col=gray(32:16 /32) ) #
return(W.ser)

} #end

# 5 HEM 23 BRI AT A B
seriate2(W) #fc%), FKA

23 1. WONESHEMUENS—MA GBS RFITELEARZA)

S=read.table("http://staff.ustc.edu.cn/~ynyang/vector/data/Euro-languagel.txt")
S=as.matrix(S)

n=nrow(S)

pimage(S , col=gray(32:0 /32) ,key=F)

seriatel(S)

KRN seriatel RHERHES, ESHANESHESHRLERESRIA.



2 ZYEFREVE MDS: ¢cMDS. isoMDS

£ MDS ) R BR#CN cmdscale, JEEEM MDS BK#CN isoMDS (library(MASS)).

cmdscale(d, k=2) # d: symmetric distance matrix or
# or distance object produced by dist or as.dist
isoMDS(d, k=2) # library(MASS)

PRI FR B SR N PR RS AERE, B0 FER AR —A nxn S, B R T H0EE S R AGRIERN dist %2,
tean 4 MFE Theml-4 FIPIPER AL R HRRU0F

Iteml Item2 Item3
Item2 2.4
Item3 2.2 2
Item4d 3.4 3.

7
6 2.2

A dist MR

d=dist (x,method=) # x: data.frame,
#method= "euclidean","maximum",
"manhattan","canberra","binary","minkowski"

d=as.dist (D) #D: B HIFEZIER:, ¥ Ndistig

AT (dist) THEECRAERE AT Z AIAOEE B (dist #8300, 53 (as.dist) TR O7FE) HALR

R [ dist #% s

1 2. BRI 11 A8 5 HIAREETTE.

%3 2. 5B 13 ¥ P13 A1 T 6 1i§#2 ("Classics”,”French”,”English”,”Math”,"Pitch”,”Music”) A%

S=read.table("http://staff.ustc.edu.cn/~ynyang/vector
/data/Euro-languagel.txt" ,head=T)
lang=rownames (S)

D=(10-8)"0.5 #H{ABEREA AREEY

d=as.dist(D) #R HERESEEMER T =MEEHTER
#Classical MDS

mymds= cmdscale(d , k=2) #d: PRBAS IR, ke 4EE
mymds= cmdscale(D, k=2) #D: —PEHERE, ke 4EEL
plot (mymds,type="n",xlab="x",ylab="y")

text (mymds,lang,cex=0.8)

#non-metric MDS:

library (MASS)

mynmmds= isoMDS(d,k=2)

plot (mynmmds$points,type="n",xlab="x",ylab="y")
text (mynmmds$points,lang,cex=0.8)

BXRARBERE, RN ARIEZENBIRE,

i
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course=c("Classics","French","English", "Math","Pitch","Music")
r=matrix(0,6,6)

lower=c(0.83,0.78,0.70,0.66,0.63,

0.67,0.67,0.65,0.57,

0.64,0.54,0.51, 0.45,0.51, 0.40)

r[lower.tri(r)]=lower

r=r+t (r)

diag(r)=1

rownames (r)=colnames (r)=course

D=sqrt(2x(1-r)) #¥FX U AES

R AEEREE SR MDS 5iABE L IREN ZH SRR,

3 % (clustering)
3.1 ¥4 (agglomeration) ZIXFERDHT
REBEESIE R RECH

myclust = hclust(d, method="complete")

plot(myclust)
cutree(myclust, k=3) # k: number of clusters

Hr d REEE R 5 (H dist(x) THEASR], x AEIEHEFE), method NIELS (hnkage) 7%,
AIRTA “complete”, “single”, “average”, “centroid”, “median”, “ward.D”, “ward.D2” %5, %

cutree A FFEIREERAEE I NEON k I HTRARIIIRREE R, AIEEDMREA T8 2R IAR 5

11 8. WCHH I T di S Kl AP 2800 (0 R 23 17
iﬁlﬁ;%ﬂjj cap23), I T cap23 FURHHT 52 2 4E Iy i %é%%’é;ﬁ

temperature=read.csv("http://staff.ustc.edu.cn/~ynyang/vector/data/temperature.csv",
row.names=1,sep=",")

cap23=temperature[1:23,1:12] #[(231T. AI1251 8234 & #HI H 05 £ 8
cap=rownames (cap23)

cap=substr(cap,1,2) #THTFARK, BHINATHIN T

rownames (cap23)=cap

area.true=temperature[1:23,"Area"] # T #AFFTLEMIX K
area.true=substr(area.true,1,1)

d=dist (cap23)

mycluster =hclust(d, method="complete")

plot (mycluster )

clusters = cutree(mycluster,k=4) #RHE k=425, W ATIRE A KFs 5

> clusters

Am At Be Br Bu Co Du He Ki Kr Li Lo Ma Mi Mo Os Pa Pr Re Ro Sa So St
12313314332124441342334

#Am,Br, Du,.. BT — 7<,frfr REHEAN 2T 5 EHER X (area. true) —5?
#ER, BRGNS AL E“*ﬁﬁﬂ%&ﬁ FEANFRATIAN K 18 S 3 AT 15 21 14
35— (Am,Br, Du)ﬁﬁ*%‘ﬂ}éﬁ/\ﬁ%%

tab=table(area.true, clusters)

%3 3. NAET averge BEHREBXBE ARG R E LR

mwu 23 ANEHE, W 12 FIED 12 AN A BEEE (%



3.2 K-HHEH
K-means TR M NIRAT I RE T . B xq,...,x, € RP, FATEIX n MEUE SN K %K.
k-means 773K K ANREI L my,..,mg € RP (BL my A LRIZEIE N Cy), ISR &5 5 o 2 #E
S T O TR R, B AR RS ISP T RA B B :
K n
SSw = ZZHXi —mk||21(||xrmk||s||xi—mj||,j:1,...,k)
k=1 i=1

PZARA 0] R 22 B R R s HIE S (Lloyd, 1957):

L WA 3t HAnBENL AR R K AT/EY my, ..., mg BOHIME;

2. X i= 1,2,..,n, P [Ix; —my|| < [Ix; —m]||,] * k,] =1,..,K, ) 4] 52 x; € Cy (ED)I%"
x; KI5 k 28);

3. REFKAKPPIIE % = Lice, xi/ICkl k= 1,..., K, FFHEHERE H L

my Z)_(k,k =1,.., K.

4. [#) 2, A, BHF myg,k=1,.., K &g Nk,

K-¥MEFEZEM R BECH kmeans:
myclust = kmeans (x, centers, nstart) #x: data;

/\EF'
e X ?\j’ﬁﬁlﬁ%ﬁﬁi,

centers A LA E WK EL k, WATLUE k DEEIFOVME. RGNk, Wk ADEEH
OBENLIE x 1) k ATAE O BIRIE

o nstart A kmeans IZ1T X By O HIME L E AN F AT BES S AR BIE R, B LB ST
kmeans Z{X (nstart), HEREHOYMEA R FENIEE R, HBOXLLEIR I H s CHAFITAD,
HRNIE R S5 R

%1 8 (&) BRYNIE T H 3 1) k-means 52K

temp =read.csv("http://staff.ustc.edu.cn/~ynyang/vector/data/temperature.csv",row.names=1,sep=",")
myclust = kmeans(x=temp[,1:12], centers=4, nstart=50) #42%, 50K

myclust$centers # FHR[IJH.L

cl = myclust$cluster #&5MEALFTEBIIZE (1-4

location=temp[ ,16:15]

plot(location, type="n" )

text(location,rownames(temp ), col=cl ) #PUFFEIEARIEKIM4AI

area.true=temp[, "Area"]

table(area.true,cl) # fHiRFEL/D?



3.3 K-medoid &

K-medoid EZ5Hr T DMER R B4 cluster FH pam %L (pam: partition around medoids).

myclust = pam(x, k) #x: data frame or distant matrix;
#k:number of clusters

% 4. FEIEIL (edge) FMHIERIT I AHLLT
1 5| 'ﬁg
1
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Z B AR
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0

AR (1,7) JTCEN 1, FoR i 5 j RAER: R0, RRTNAELS . X BRAHEAHER DA NN
FERAR, AR 1; AHERYARIARLIE N 0. FATE D =117 — Iy — A S1EH 35 /BB AERE (3
A JTE 0-1 i, XML 0), T D %R, NH k-medoids 77926 8 AN mUERENPIK:

install.packages("cluster")
library(cluster)
a=c(0,1,0,1,0,0,0,0, 1,0,
1,1,0,0,1,0,0,0, 0,0,0,1,
0,0,0,0,1,0,0,1, 0,0,0,0,
A=matrix(a,8,8)

rownames (A)=colnames(A)=1:8
d=1-A-diag(8)

mypam = pam(d, k=2)

23] 4. 5 4 hIBMAKLERNL:

HRIA kmedoid 7T ABER 2 %,

3.4 HEAK

e n AMOIIRETHIDUERERE R A a2 0, R TE @y RER—5E09 0. 5 UK
D = diag(d),d = AL,

Frfilr (Laplacian) 46 FEE SCH



WEORTEN n DMERREN K 3, WATATAT S L 9/ K AR R RHE 7 &
V= (Vlr""vi)

FHHZAERE N ] Kmean & 476 (BEAR RS ST 825, AT B 4T € XL 2B specclust Ul
*

specclust=function(A,k =2) #A:similarity matrix, k: number of clusters
{
A=as.matrix(A)
name=rownames (A)
n=nrow (A)
d=apply(A,1,sum) #degrees
D=diag(d)
L=D-A
tmp= eigen(L)
V=tmp$vectors #eigenvectors
V=V[ , (n-k+1):n] #VHJGkS

tmp=kmeans(V, centers=k)
cluster=tmp$cluster
names (cluster)=name
return(cluster)

} #end

0%t RV 5 Bl AT 1 TR

S=read.table("http://staff.ustc.edu.cn/~ynyang/vector/data/Euro-languagel.txt" ,head=T)
S=as.matrix(S)

specclust (S, k=4)
Finnish Danish English German Italian Norwegian French
4222323
Hungarian Polish Dutch Spain
1323

235 BEI 286 NNREMESZEZRER 3 X CEIERBOEMAZESER specclust R AIH
Ao



e, ETENERIRETTE (MROHEXEN) 8Os, THEESNA.

4 M. EFERE igraph

igraph JEACEE, A HT I (BN 4) HER) R . H fastgreedy.community /&7 s SRR R CRIEH T
WRRAEA XA community detection) o

library(igraph)

par (mfrow=c(2,3) ,mai=rep(0.3,4))

gl = graph(edges=c(1,2, 2,3, 3,1, 1,4),directed=T)#i4}(1,2),(2,3),(3,1),...
plot(gl,main="gl")

A=matrix(c(0,1,1, 1,0,1, 1,1,0),3,3) #3FHFEA
g2=graph_from_adjacency_matrix(A , mode="undirected") #¥}4[#EHEFA #41bgraphtt =X
plot(g2,main="g2")

g3 = graph_from_literal(a-b-2-c-d-a-e-c, 1-a-2-3-1, d-1---4)
plot(g3,main="g3") #Iif t %K

g4 = graph_from_literal(1:2:3-a:b:c)
# - ECFEL), 1,2,32 [0 0ES, a,b,cZ [AJEESS
plot(g4, vertex.color=c(1,1,1,2,2,2),main="g4 (bipartite)" )

gb= make_ring(10)
plot(g5, main="g5 (ring)") # ¥

# myring2 =add_edges(myring,c(3,8)) #{E LEIN—4i4
# plot(myring2) # ¥

g6<- make_tree(40, children = 3, mode = "undirected")
plot (g6, vertex.size=10, vertex.label=NA,main="g6 (tree)") # M

#IRIE /AL XA <

cluster=cluster_leading_eigen(g6)#Newman modularityR

cluster = fastgreedy.community(g6) #77smRA T LEL

plot (g6, vertex.color=cluster$membership) #Zifitriccluster, Wk/5 KR CREBIEREARFMHEXD
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