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Bam SR EN R SIR G R P EENEMIE S, BUTENS VAR SHALEEHT
DI HIERE. IEER, EVSURDT R RRRERAFFH S M AR I, S8R 45
WRTHFOAE REARRKHEENRET BIESEMMRIER. Z2ED 5 2 K2 Hanan
Samet H¥ZH'S i) Foundations of Multidimensional and Metric Data Structures — 15 | & X%} iX
L R — IR R B SRR . ZPBREHMBENEE TITFERMEHIEE. ZHAR
A, BEGLAE. FEZES ISR EZLNBEEHRNEYE, TR EEMAIRE
AR, ERWEERIEHANAEES, ERE—FIRERANSEY. HWELEHTXAE
BHEML LR, BAEEHESF, PREHEINEE (BESHEERESH
FRD.

R L U, Hanan Samet BIZLEANMERREFEFELFE . MXTHIHE
Bl 2 RS EERERRTICE, LefBgAS 8= NERENER. A8, &I
RERSEERR T W, HPAAREEE TSMEGNMA, FAERNHAEEU#MEA
Gi—. AP REETER SRS T, oy B S 2 SBr R A i)
TR PRRME T TR EE. B, FRBANEENEA T AR R EE
5%, HWKIEETHIHRMEFRETNENES. b, B8 THATTRRE
FItiE. BEAZMEZEHMNEE. ERRY BB SHRERANIE. £HMHA
GBS ERE, KHBREBHALESS.

FPRAAEHDTHITABNAT: F1EEAHIEERHAIATER, F2ERE
MBERHTIETR, WS, B FI3IBRANEER. WMRRI ] FER HBRETRE,
B4 ERIBEREBIEN. BTRITBFRKTE, ERERTEE —BERNAYZ
kb, HOFEEHIEIRIE.

W TAE R PR &, HIIEATE £ XA Hanan Samet 4% 38 B I3 2 4th fr) 45 p F0
#EL, BHEREHBA RS E AN THRAMASRFRITT SR hES TERE S,
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Preface to Chinese Translation

I am pleased to write this preface to the Chinese Language Translation of the book. I have
been heartened by the overwhelmingly favorable response to the original English Language
Version, in terms of both the individual reactions to it as well as the generous and kind reviews
that it has garnered. It is also quite an honor to have it translated into Chinese so that it can now
reach the largest potential audience in the world.

As we gll know, we never cease to learn. Well, the same is true for authors of texts such as
this one. This is why an author's job is never done and why once a book contract has been signed,
a publisher wants to take the book away from the author lest s’he adds more and more material
thereby causing interminable delays in its ultimate publication. Well, the publisher of the English
Language Version of this book also had this problem, and thus true to form, decided to avoid this
potential problem by not informing me of the translation. Nevertheless, once I learned of the
translation, the temptation to add some new material was too great to resist, and thus once I was
asked by Professor Zhou Lizhu, the head of the translation effort, to provide a preface to the
Chinese Language Translation, I decided to at least use this opportunity to share with you my
most recent thoughts about the contents of the book, thereby providing you an additional
alternative perspective.

In particular, over the four years since the book was first published, I have given numerous
lectures on the material contained in it and a common theme that emerged repeatedly is that of
sorting. In fact, readers can view the book as being about sorting, where the difference between
conventional treatments of the subject is that the underlying data is not restricted to one
dimension. Moreover, the data, regardless of its dimensionality, also has extent (e.g., line
segments in arbitrary dimensions, etc.). Sorting is analogous to ordering. However, since
generally no ordering exists in dimensions greater than 1 without a transformation of the data to
one dimension, the role of the sorting process becomes one of differentiating between the data,
and what is usually done is to sort the spatial objects with respect to the space that they occupy.
The resulting ordering is usually implicit rather than explicit so that the data need not be resorted
when the queries change (e.g., the query reference objects). This analogy to sorting is a powerful
one and readers may profit by bearing this in mind as they go through the book. For example, in
the case of metric data (where the data need not be embedded in a vector space), the notion of
sorting appears when we note that the methods that we describe differentiate between the objects
on the basis of their distance from a set of reference objects or which of a set of reference objects
is closest.

At this point, I leave you to enjoy the fruits of the translation. However, before parting, I
want to say how pleased I have been with the care and diligence displayed by the translation
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team that Professor Zhou Lizhu has assembled. We have interacted often which has led to the
correction of a number of errors, both factual and typographical. It is clear to me that the team
understood the text as many of their questions showed a deep understanding of the material. This
is a good omen for readers as the translation process was not a purely mechanical one. Instead, a
lot of effort went into it, which is also very satisfying for the author to know.

Hanan Samet
College Park, Maryland USA
April 12,2010
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ABHWHR, ETLAHELSRNTMELERS|IFEBUL —EFTER. Hanan Samet
Ti R “ S aEIEES” SR RENR. HEAHBRNAFEALE, £3X20 10 ERERK
HEERCER. APNH—PEETXETHE, HEESEREEEEZMFHERET
FMEEK.

EBARGEEELME, HXARA—BREWEAERERIIGEM . 5. Uk, HBE
ZHEXE) ., HEHES 4 KE, RAMPENEL, STEEIE, AERGFHHT HABE.
ABEMAEXT B-H. LRI, BIREFIENEEHE, HEHT 2000 KRESEH A
YeF &S], FEREELRM M (http:/www.cs.umd.edu/~hjs/quadtree/) 4L T HREF KB
L.

EREPHEE-HZI—WTREFETEBRZNEE. BETEREY. hE
WEEREZAUENE. FREEFE LIS EZEZOANT S, HPELEELN
ZEo.

Jim Gray
Microsoft Research
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ZHBBHR AT ZARAEEENRE, LNEETERE (FRNEEG. 2§
IR HENBERE. WIT R WENNE. HEE R R, BN, A
. SEER. SFENEBNEE. VIS, BBLAHE. HEILE. ARITME. B
BRARTVENIER, BERATETRHITERZANEHE. B3 EEEEUMRR T EX
BARMEREEE, 2 EmE Tk, sebr b, “Uia g7 5 “RE1” At aT UE R “ 4
|est” L, CEBRRESHFZ M ARBCR .

“ZWER BOEENRNE ‘B (KT #FREPH—As7, eI UERER
R E ., PRERER—RENIDR. HE—BATS, ERxNES B ERESD X
NF—ANEE, RERYBEANNTERWEEME, EEERTEEEHAREZT WA
B. ERIECES AR AL, REREZ LR HYP, SERENNTRRNKAZ.
etk M5 FRR. B5E. AEURMSERS. W TEESEREP NS — KR,
Bt E MR R, 8RR HINNTE-BE—RERERRBARRHR:
MLAMENRER S, HAHAHER, MERL. 58, AERHLSRRSERT. BRIt
FERE, REGCHRERRNERFE, QW] IR RNEGE AR, BRYZRLE.

SNFEEMEASERELFNTER: ESTHEEER, FigRERNETLIE
BHEE. ShEY, ATCABIABEES RN, AT CRRAGEMER. fll, ESBTIERN %%
(AR, O] LAETREEZ B B 3T, AT LAk Z st A 7 | 50 3L B UL BT A IR
M. R, HREBHRBA—, MEBEAKREZNL. 4R, WHEEW (range query)
ZRHERHBBRE L (AR LA T 1940—1960 4EE) . EENT 150~200 B2 8 )BT
BN, ER&RERMREAETME, XHEAHREFEXN.

BRESYHETR (WMESEHMIBER) ZEEFEFEFRE. Bk, RN
AR OERZERALE, T HERE N SBEITEHEE. XHE T REENY
&, ATLAREZ (EER. WHE). XA GRR—BRBRETERKD, WAL Bk R &
BRI (BIVE. S4B, RN, 20%. 2TEAS), UAME. U GESKD
WREEAMHE, BARREHES.

27 W) 40 4 IR M BOB B AN AN, BN AR, SRR R TREHE S E,
BB NERZEE . ZHEAE. EYMERESNAHSt i, D =#F A, HFm
A h— Ak, MARSGEIREET, AMFLELEBZE T84 (B
FrBRHRE M E) REREA]. UEGEWE A0, BEEFEEHE. B, 2E. BR
FER, EMNHMTURRIRE. RETUEANSHE, EREENEEEFTEXRARR
THERBENRRTE. REREWE&ATHIBRNEE K (curse of dimensionality,
[159]), FRE[, ZEXFHEEMEMIN G4 WEHE, RIIFBBAFRAEEER
WAL E K.
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ERET R EIR AT E T O FEE: BE#RyikrisiE (RIELFRES
) SHE. HHEEE, RESEAERSHE, FRBREEFERALRYEER AR
NS, RBITFHXER. Aid, ERER, WA RRAEW T 5 2 E N iZK
FARECRAE . Hdn, 7 A FANTE T R BREHRE FE R S AR 2 RIARLEE (EORARBLRE) HIBEES
¥, AR TS S Ytk 2 A BARRUEE . B H, BEESRREN d #RHE =ZAARE,
FAEf . WRK—IREIATEE R (REEER). i, RITRAFRBETHEREEES
FIRRER. CEEEARRERNENET, FWEEHENTFET GRIERS (pivot) KD
KEWMARRERHERF, MASMXNFHiIENSE R (FInEREMERER, FEERSARE
HREANYERE.

APIHENBME LREIHENFR, 04 E. §—FEHANBER, HFEBTROET
—&f. 1 ERITEEEERENSEENERR. EBZERTNM AR IEANXEL—,
REXMEZRCMNARRLEEEALE R BB ZXEER, TN T
TIARER BIMBAERD. H—EARENERE, FIEAIETBRXBNFLEES
FikhE, URTFLIUKEER. thef, FEHBIPHERM A (bucket method), X 2%
WM AR AL —

2 ERYHKRAER, EF TETURNAETEENRSER. ZHKZ5],
KT ENE R 2P RE RN YRR & IE R YR ES MRS, KX 548 (EE)
VIEMEIER R, GENERAET, SHRREWMAEIX “HRE”, “HiL” 2
RE R LHF. TP, BeHME; SENTERMNE, HeBTHIRRED
. EE—MRREX BRI N REE, B HEN R RIS RA R
BHELKP Ebr, XHEEKTREF TENARE . SAEER YR FRHEFESES. X
HE—EREE LS TYWERNBERFERE 791THHK R#) RIELTM (L RHEEENHT
¥R, 5ZRRERUERRE (NEFEREEM, 28NN HFRA) ZHEKZE
B, RODHEMNREREANS —AE, REFYERUEARIERUHIFRER.

%3 EIIRX A PR PMERHERR .. PN BRRAEATNAT—RIVEENSE.
#itn, EHTRIEER BTN, Pyl E Ry —4aER. WRERNEE
WX, MERTHBELREFENF RN FHIANBES. FIERNAMERSEFHER, &
YA E 5 RSHMER. RERREREATNA TR K ([475, 476, 1025, 1456, 1890]), it
KNATIDEFTEMTENEY, UXFEERENESREEE, RN XA THRE i
THEZ AN RN ERUER RGN (B B, WA B,
BEEHHERNA, R MEBIX BN R X EERSE, REFELENHTHHEEREA
& (N[951D . R ARARBEIER AN T-H#REsY4, f5& BT = 858038 E (21,
950, 1057, 1092, 1305, 2013], BA K& Guting F1 Schneider (% #[790]) .

F4BENRFELRENE R, XENEERIETEN, K ERERER—EE.
ERETHHE A EA S, R XWRENBE SRR SR, taska2H4
SN SRR EEE, REEES RS Z W # AT LMETF X A EER, AEeE
FRKEBRIERR YR, tn] UEBY AT REAEME (BAFMLE) FEERE. A,
ZERNATETETERNRT I FiL.

F4ENSEZEE BT EEMNALE AR (similarity searching) [H#: EHIFH
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HERE— AR A YUY . X -EREETUASAEREEN— MR k
ANBJE, HZEXMEABHARNEER, NET AR TERNTENSERTIS TR
ENEMSEREW. XEHEHTUTHS: SNEESETNS, B 68 iF s,
BHRIEFEAEHAAGEAEA . FREEHE, BAETERETHPERRTERSANT
3k, BETHIER A, DA T4 BT = 408 S br S AR BUE A (RER4E KA .
HREET, SWEAHN “REEE” AT HETHOERE. bithisd TR
BEARKERE, BATRHS{E5M (singular value decomposition, SVD) 255 LR EER
RIgERE. HEN BT FOTEE, RARGERA SRR RN T IR, FRA ik
LG Hik, MASHERSNE, HRIEXMBEENS.

kb 4 TP HBINBIREME HEREE . ENTREZETBIEH> RN CRELF S
ZIREE[27D), BERIK, BETURNEEERER. BRUEHAEEFHH, EABEII
KERIEDPRERENE—FE. X—ROREA URIERFEAN SR, BT U4EEE
ATIS A

& NMAT— A LE1637] e Z BB RRUER, FTEBR 4 BERLRK
FEESE: R HFE. HE (B Mk, WEXRRRH AR T 2T 0Y SUR E/\ SR K
Ahh, XEH EARSIRFEE T NA. XEK DS 27, BHR—RFIHE
A, ET AR IEH G2 BT R RS E . HERAIELL T .

1. BRI,

2. Fl43 3 72 BT AR I S 0 s

3. (HISFHD S EE (TSR 21 B )

FE[63TIH AL b, BT RBENT R, —FEBHMWANEY 10%. A, 17
FRALN63TTHAR (W 4. 5 B) REEEF K. [1637)MFFEaZ—, BEAET
BWEMPB IAEFEZRE TIHARE GHF R, fFERSRMTMEE, HE
DRGT B FHERBRME TIXEARE, EHHEUNERAENHRIBUEN. Lot
BRMET Java PNFEFE VASCO (Visualization and Animation of Spatial Constructs and
Operations, [243, 244, 245, 246], http://www.cs.umd.edu/~hjs/quadtree/index.html), B FH LA
YA 5 b R B HUE 450 BB AF 5 DRV IX e T THT R SE R A A, T BAM 38 URL "F# SAND
HECMIN T AR[1644], B A T #ETEEMBEGFERRA (GIS) HRMNA. SAND &
BRI YAk B — N E AR R RS, FHEENAT QUILT U XA GIS[1732]. SAND =¥
(A BHE 5 1 (71, 73], LABLTHD () & () 40448 B I F (65 SANDTel i 4= TR [568, 570].

FRE1637MA—EEERHET, MNTXTEELENAR B 43, XM
RIRAEABK 13, i, B2 BERXTETYR,. ETERGRRTENAR, LTPEE
. BENRERRE K, XHINEURKESEDBRRERNRY, #HES EIEN
“HpLL” R0 OCWRE” X REWMMN, XFEL LHRABHEESN. B 1 EHXRET AN
KRABRNAES, WOMREFE, ERRERAE L. BXREERI. BIEEEI LN
PHE, MSRIMEMFE B A C, B 1 FBUHE TR X R T 24 5HE. HTX—F
i BRSPS 7L, UURSE 2 ZHNMAN R ESETIERIRKE R R R T ET S,
B-# 2br LA RFEAY, FIMHER A X B-WH T SRR PR . 2 Tk, BRIEST
[1637]ARK: HEXT B-HNERER, SROKMGTTARR. WRRAMERENE 3
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=, WEXM37TINEFET R, RERPEAEALHRMERERERX.

ERBHERETRERAHENRTINE, AZNARAENHRITRERERE FED
RENS—HE—1636]—WE L. REDk, TENETHREMT B RABMITE.
Eetn, 7858 4.1 M 42 9, X k-Bii M EREHFFEHLAKBBHINE. ZEFRFITROKS
B, WRERRZEHEAERPER P WTEHMNSERRERN. B 2132 F
2.1.3.3 XM B AL IR B T RT3 2.2.3.4 B A4S T HHEHLE
TR 57— EE— AR E . XEFRNERERNEE,
BRT BB AT BTSRRI A S X BT EE T 2B F TR K56 (e [210,
213, 373, 470, 524, 532, 862, 898, 916, 997, 1182, 1719, 2006], AR ILAFIH K% CHR),
B I FE A ESE (GPU, Hein[739, 1146, 1815]).

EHBZEBFATRIEE, BTRBERABAEEE. HXEBHEE, TUSEH
RKHEIICER. Blan, 28 22 WENMEETURORRERN, e T HENER. WIS
IR . AR RREE, mlAPeE%, HXNHRNESE Rana
IR SCER[1536]. 58 2 BN RS RN LR HEIESH (5822347, DUERET
REKZRWIARFRRER (5B 2.22~224%). HALTEIFHRYE LOD (Level of Detail)
%, Luebke. Reddy. Cohen. Varshney. Watson Fl1 Huebner & & [¥i[1212]%F 75 it 8 52 1%
k. Bartels. Beatty 5 Barsky KI[131], Mortenson fKI[1316], Goldman [fJ[716], Farin [¥]
[596], LK Warren 5 Weimer f[1962], M JUITE Ty f B T 33— 2B OBIFSY . X LR
BRI EE, ATRUAATTRIT KL, AP RES T B A9 — T R
W—rIREME, X — AEP T EEEEREE, FEHRIT RS54 van den
Bergen HI[198]#1 Ericson FI[S6418 LA L BAI VEE . FIREHL, 56T M 58038 KOs 301
RS, bt Rg—8WHid, FXNEE TS 8T 2.

LHEMBREBRREEN N, AR ITISBETE 221 HHORHER
(BRep), Z T FIREFA TS T Eid (winged-edge) FREM SR, X— 38 & HAMH
RKNEKEHNH, HS % Mantyla #[1232]. Hoffmann fI[870]LA & Paoluzzi [f[1457]%
&3 . T Requicha #[1555]. Srihari f[1798]L4 & Chen A1 Huang [fI[34512R 5 ) gkt 5r
EBEEMR N, KRES . 4R, REHSHEVEREOMERE, APtRes
FARAR EANF—HIVE[1636]% BRI F A< BEBOT #E— B AMIE K, Overmars [
[1442] . Samet F1 Webber I[1666, 16675 B MR it R TX—FF.

AHEPHIRL EFE S HE TSR THEE X, ERPNES 3.1 WHREE
R BB 32 W /NERRERRE. 8 2.1.3.2 M1 2.1.3.3 WY AR AL, StkE
Fo RTREEFRIMXEHOERNA, R Preparata F Shamos fI[1511].
Edelsbrunner #J[540], Boissonnat 1 Yvince f[230], LAX de Berg. van Kreveld. Overmars
A1 Schwarzkopf [#1[196], ¥=H Preparata f1[1509]F0 Toussaint [K][ 18842 FL4EVC 4R 00 S0 4E.
EFZ [ Edelsbrunner #J[539]. O’Rourke fI[1423]U & Toussaint fI[1885]15IC 40 K145k
] 48 . Bentley #1 Friedman f[173]. Overmars [{]%35[1440]. Mehlhom %3 [1282]254t
SERFEEK LI RRER, 5 ER TSI, XE TS A8 B0 T %K
M. Vitter FI[1933]N4TSHAMERI KSR IS5 &, VEMAHT T AHLURIARSE M =,

ABREMBERIREH, ATAETEMBIE. MBS ERE. LHEIRESTSRIE
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. IEHK—ETE, DESREIEE. hEEERATIHBERK, BnhiXEed
B2 BB R, X T /ESFE Laurini A1 Thompson #[1113], Worboys #j[2023], Gunther
f1[773], Rigau. Scholl 1 Voisard f¥J[1562], Shekhar F1 Chawla ff][1746], Guting [FI£5iR[784],
Voisard #1 David f¥J[1938], AKX Shekhar. Chawla. Ravada. Fetterer. Liu #1 Lu Hj[1747].

Subrahmanian % & [1807] U MBSTUA R LA R L FHIEE . LIREIR G 7T
RIBEA S — ARSI REZREEEE, Revesz FiEpIHE 15591 sbA T A M8 .
BER, FPANMATHEZTRPHSARNRENEREHE, AL HEBINABIELS
MR R B 2 T BOR RIS 5, IR ME 54 . A2 BREE ([89, 262, 261, 772, 1072, 894,
934, 1195, 1207, 1223, 1415, 1474, 2076] L B Frir IEFR[935]) A%, ZEikdi 25104 FscEk
S AP SBURN § 7

R MEE — RF SR SCE (B Gaede 1 Gunther fI[670]), 116 T A&
MWEIE A E SRR TER . T Samet FISERMECE[1642], MLES T HEHLE R 2/
HHENMESHEEFAINA . ERRLERTSH Nagy M Wagle fI[1335]. Samet
Rosenfeld [¥] [1647]. Peuquet F[14901L & Samet #1[1628, 1632]. #4F, Chavez. Navarro.
Baeza-Yates Fll Marroquin [¥][334], Bohm.Berchtold 1 Keim f¥J[224], Hjaltason 1 Samet [854,
855], LA Clarkson [J[4017%%, U2 M ARl 2N A

EHEHAREEBAE. FENRESTRBE R RMKE. s 2.1.5.1 FHAH
(7 B A& A 35 FBAR, ATLAIE T Tanimoto 5 Klinger & 5 (K1[1844]. Rosenfeld fJ[1573]
FWSOCHwmEMU T M. SERRFIMWBRBBRER, XHHE IS5 Toussaint KI[1882].
Rosenfeld 5 Kak &5 o4& [1574], BEFITHETERAELE,; TLREN 5FE
I Klette 5 Rosenfeld & M[10341 B8, J5& X587 ILTHE %EE.

xR BAEARN R BRI, ZAEE3RRTREEZENMEF TR, 1,
ENE TG NS TEPEREES, NmAN T HamEes., XEEEH FIHREHH
HER. e, BARUNEENZNFEEENEERN TR, MOAREEERN AR
wid. BEANRIIHEAZE, KATHER, BRAFTEERELRNX —LETR.

AN TEEXM . RBENRE, RSB XA WD BFIZ L.
X— LR B R —MEAES: FEERSBLIRMASFHRRFIENRRYE. BEE
WEBF—V). AEERRHRSERDTHNA, DERE SR BN AT,
BABBEFRBERFENRFES, WERTUFEARER, R ERST “M
MESAMNEAER” WARBLLAY AMaAE. FHGAREBREERE, &5 7 &
HPFR L. X ERHREERARE, BT ALGOL BFE S[1346])0%H, HEIELEH
X HREXEH. REFRATEMNRR B, EXEFAREREH, 5 SIMULA
(437141 FLEX [1008]F ¥1 B RIRIEA T LR, Mt —HERARTRNFETENA
H. XEREMHTEA. ZAREES T UEES C[1017]. C+H{1805]. Java (FM[93]).
PASCAL[952]+ SAIL[1553]LA & ALGOL W[137]/& T . Mt D M@ HEEEE. Ait,
BITRARARBEFARRERRERE S, HREENAGZEEN. BPREERS], o
AR B Rt € & A B e B TS

WHEBM T, RESIA RIS KR 26 R AR R — . R
WA AR, REETIBM K O FIRQid5(1043]. K O e BFRK R LA. Hl, &
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RULFE BRI R E 2 O(logN), NEHEHBEENRIMEARAET 2T logaN. kQ
WERRTHR EA—ADLH], BATREES N ADNBRHF RS 43RAT50% RS E 4
FERQWNIog N, BERLY, ST EMKHFEL, SEFEERMAKE -4 N M,
RE AR N 2 /D T BN A ]

AR TR, RESNHFE—LEERBEHNLH. ki, BES%&iex+
Fra 8 E . Ak, ZEHARA T PR EINRE, B fe R H 1w R kR
fiE—RA, BRWARERNA, REXNEEEBENNS, &R A BTt
R

- THRHAHLARENIE. EPREJEHRETIECARNER, DUERRE
FEWEMEE, FNERBOREE— SRR . FEIERERESEVAERSH
(1, MR RASTEHIF LM BT FEEERBS . XEFRBIBEERE, 8384,
W, HRERERWEEETITHFARSBEARENATE. i, REGYJETTY—H
TR, AENFERR SO, 4 HUNEARERGENIE, EAAHRE, BE4d
BHBBEITR BRI, 2R, RELBIGEE R TR AMI RS S, TN
ERE. ARZFUSHIERE, REASRANRSE, BdEEBITTULIES (i
R, BRAEF AN D HEE—IRFFE S Knuth 55 F 5045 45 4 109k 2 E 31044, 1045, 1046)
M—RE, RATFHE TR, XN TR 88 RN HER .

FHRUEMSECRBEEET Z. PUEFEERSE, TH KR EKR AL 5HE[1636,
1637]. REBEZREETH —ANREAN KRBT, T —RFINENS, BPKERSE (N
PLF idS) BHGHE (2% D5 A K4[1637]5[1636]) W 5| HiE, AiEESIE
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XA 38 3.1.3 XA R X R (R 568 R W LUK 3.4.1 375 MX-CIF PU XA .
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