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Petriefl Flinders Petrie (3F /. 745 B 1853-1942) ,
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By linking styles of pottery with periods, Petrie was the
first to use seriation in Egyptology, a new method for
establishing the chronology of a site.

Petrie, F. W. M. (1899). Sequences in prehistoric remains. Journal of the
Anthropological Institute 29:295-301
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Taste Goodbuy Flavor Snack Energy

15” 1 . @ I:IIZI(:I I‘Eﬂ %I\’Jﬁ ﬁ ’ 5/l\ I\Eﬂ %iii\, E/\J Taste 1 0.02 096 042 0.01

*B ;'é ?l" i& E% Goodbuy| 0.02 1 013 071 0.85
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Energy {0.01 0.85 0.11 0.79 1
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levelplot =i, A MEEREAHZERNRE (REKE: image, levelplot)
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One-mode seriation ] @: 45 & n M4 F AL EE 5B BE
S = (s;;)BEEEHFED = (du) seriation 5-4%{1,2, ..., n}
P —~ B e, 45

AL (s BOREd BN)  Mi(D), ()

Z IR, ten|m(@) — m () | MAxBDN .

B B A ) R e N IR SR R R, B /NME B bR R
minY; s;;[m(i) — w(j)]? (*)
WHEERE: n!
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VIR

e HERFA RN B AR e AR SOV
minY(d;;— (@) — w())?, =
1

min; (@) — m())?
1+dij
L4 FAT MR FEETR ()

() AT {1,2,...,n) = {1,2, ..., n}ie B i) 2
KR, A TxBERm, ik
x: {1,2,..,n} - R,
1ex; = x(@), W ) BN
min Y, s;j(x(0) — x())? & min Y s;;(x; — x;)?

XL IR s, 38 H PR ||x]| = 1.

WSHISBATEERIS M, = X ;s (80,5 FED = diag(dy, ....
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2
Zi,jsij(xi—xj')z =22jdixi —ZZi,jsijxixj

=2x"Dx—2x"Sx=2x"(D—-S)x 2£2x"Lx=>0

For
L=D-S

PR T v W (Laplacian)FE RS o SR ARLA - I EFFE

WAEx o 1, TIRALE IR /MEO, v 1S 2K
(AFHD , BANIA R EAEMRA (Z%x L 1) .

1E FIRZIRT,  ZIRBX T Lx AR /AME N B /NEORFEAR ,
FFRAEAT N, B RFAE 7] 2 AL T8 BIAR/ME
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S = (547) 9m M RO B (RO XA A ), BT s,
AC 0, iclaplacian:ffL = D — S, D = diag(dy, ....,dy), d; = X ;S;j « 2
H ikl =1, x L1, JI
Z Sij(xi — Xj)z = 2XTLX

xAe LIV s/ AEOFFEAR X N IRFIE 7] B I G BB/ o BZRFE 7] &=
HEF 15 21 AL 41 (spectral seriation)
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XX ] Ac %1 (Two-mode Seriation)
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MNER '

S [A] i X TR AT E R AR PR E TR A =
%] 1] 150 (ai;), FEFERI(, ) ta  AARATIRYET S 5 2 TR R R AL
Two-mode seriation B #1T . FIME 15 X5 A 2B T ) E BOR

55 BB fru; = u(@), v, = v() 1T i
55”*/%] E%%/%E%f)], &l Cliijj—Cj(’ Il |lu; — Uj| BN, Bl

Z al-j(ui — Uj)z = min!
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JkA S u, vIIESR, BRiu = (w) An x 1528, v = (v)
Jp x 128 &, |lul| = [Ivl| = 1, SARCS i B3 E AR g —
URARAK, 7] 7

min Y, a;j(u; — v;)* (%)

CARAT ABAN 73551
= Zj aij, ¢ = X a;j,
D, = diag(ry, ..., 1), D, = diag(cy, ..., ¢p),

W75 2 Bk
_ 2 2
2 a;(u; — Vj)z = NiTiui + X v — 2 X aij wivj

=u'Du+v'Dv—2u'dv

=@(7 ) ()@ 5)0)

=@t voi(y p)-(r D6
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i2s= (g O)r sermmmms oo = (3 )
D, —A

L=D-S= (—AT D ) s Laplacian [ . [A] 5 [m] 3% FC 41 0]
LI/ HEAE AR SRR AE R 5 (™) () U R

Vmin

[EREA = (a;) hm x pFRERINE, RRFTA ay; = 0, 12
!
Ao 4] . ( 0 A)
4T 0
D = diag(dy, ....,dy), d; = ¥;s;j - %X laplacianffif# L =D -,
fBu = (u) hn x 18R, v=(v;)lp x 15L& mE, N
Yoaj(u—v)*=x"Lx,Xx = (3)

H =Zx5E LI /N AFORFIEAR XS ML FURFE R S A BN . R iz %F
EFE R, vorl ke IS 2 E A A1 .
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ARXA AL, (%) )@ ) e DUy = S AEL 70 A
B KA AL L P PR 7]

5131 45 A = (a;;)n x pRUaFOALHIFERE,  WXHAETa €
R™ v € RP

uTA v= Z aij(ui — Uj)z

G WX BN X p I AEIEA = (ay), (*%) SEfr T
KAk i

uelg%,%)é}qp u'Av '||u|| = ||V|| =1

It AR AN AR S KT S AE X LR AR ) e J% 08w, VIR
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a b ¢ d e f g a - . - :E
120 3 4 42 18 0 13 b.. N
2 8 312 0 0 0 O - - o
326 40 8 0 0 26 O I - L
420 1 4 13 58 0 4 ¢ ] -
567 10 23 0 0 0 O - SR
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library(seriation)

seriate(x)
15



[EEFEERMESEUMEER, XEEXNEER:

FCiE S K2 g TEIEGE R . BT 2/ HES, Hhk,. A
FVEIR . HLIE AN R G R A AEA 22 N ) e S R S A A R R 0 3 [X
CALAR B BN HITE = A FIJRE

REMWAES . SO SC7 HIUE A 245 52 10 P ] At e R0 b rh AR v 2 2

B —r. —BAA, BEEANP 5 7EERIEE T BC12000 i R 5
FRE X (BRSO e 2278 (HEB3EF B3R, Phoenician

Alphabet) . fiFE3: NfEKIF LR Y, FREAIHRE G, FEANLT
T TR T H TR, BRI RS B OB IS R GE

TELEREE,

w S, AR S R DA E S 1R T AERCR IR R A B R KA
ES 2R RA K ) e e dsk A A B AR 12 Ao 1 T B T5 Hir S AR G 4 IF =~ I
FIH B2 Rk, 5560078k RI7TE b2 4.

A T63754F, K E WA &) A (Hunnen) B $2& v By B g —7 H B2 )RR AR
BRFN, 51K T A-6 i BRI B RIEAE, 3 BRI K Fili AR A e 3+ Al i
&, PLAE S AR .
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Vandalism
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BRI VE = 3

Germanic languages
E English Languages in Europe

[ Luxembourgish
Slavic languages

Bulgarian
1 macedonian
I sorbian

Romance languages

Uralic languages

=1 Hungarian

] Finnish

[ Estonian

[ Sami

[ Karelian

I Komi

[ other Uralic languages

Celtic languages
[ Welsh

1 rrish

[ Scottish Gaelic
[ Breton

3 Manx

Altaic languages

[ other Altaic languages

Baltic languages

[ Lithuanian Language isolate
[ Latvian [ Basque

Amenl e A Scale
RO R e i bagay 1/6.000.000
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