o FiisE—2

Q. JavaZRta it fmie

s

1. elasticsearch TH#Z L, {RIRIRMIIAE es AIEERFEE
149, ZsIEUEKR), o REZL, LAR—ESREMFE .
EXE: BTHRNEE BN EEMAY ES FRZE. iE, BREMTtRAHIMERNZRS T, &
. I,

% WL S E LGS RIZRIE],

Ebgn: ES SER¥ERIE 13 MO, RIMRIEBERELL 20+%5|, RIERH, SHEE 20+, &5]: 10
ok, BHBE 1 2+8HE, BMEESXRSIA/NMNEH: 150GB ZA.

NS | EERIFR:

1.1, &R

(1) RIBSBSIEEEK, KEETHEERCEZRS|, 181D roll over APIRENZESI;

(2) ERIBHITRSIEE,;

(3) BREEENIIZRS|M force_merge B{E, LIBEN=E);

(4) FEUSHOBHE, PEUETFMEER SSD, 1IBESAERNER, BEUREHH T shrinkigl(E, LR
fi&;

(5) RBY curator H{TE5E |INEMERERE;

(6) (ENBEDIRANFE, RBEIREDIARE,;

(7) Mapping MIRADEERNFRVELE, EOFTEMR. ROFTEFAMES. ...

1.2, ENFEN


af://n252
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(1) BARIEIAEIREN O;

(2) BABIXH refresh_interval I8E85-1, ZARIFTHE;
(3) BAEREH: RE bulk fLEEN;

(4) BNERERIALARIFIERE,

(5) REfERBERRT id.

3. EiTAll

(1) ZEF3 wildcard;

(2) ZEFE#E terms (BB LTFRIHER) |

(3) FADFIBEHERSIMNFI, 8 keyword ZFIRE keyword;
(4) BUREAIME, TLUCETHERERSIBEER;

(5) RESERERBTLH,

1.4, HftwiEk
MBS, WEBRE,
HEHER— 55, B AR AR AR S AR AT T

2, elasticsearch BFHERSIRHA

EXE: BT RRSEMESAIIAR.

L BAEE—THELL

ERNFIFMRBEINE, EMBHHENNKBIRMLE.

MEEERS|, 2EIDERE, TR ENRGIRRR, XFNTE-BRGIREDNEIRERS. BT
BIHFRS], #igEEM o (1) MASREAERERNET, RARIRS TIREFRE,

term ‘£ &+ docld %

dr

cot ——»l 12| 22|28

deep ——» 13 | 18 | 22

do " % | 10| 2%

dog -—-v_u__zajga_

dogs {100 102] 108 ] ..

FARRIEE S

BHERS|, ERTRXESETHLE, BMNEHER, IS8T X MIERLESGEHHINY, AmERD
Hp——IAEEIRER.

oI AHERSINEESSIEET: FST (Finite State Transducer) EiEEHA.
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lucene M 4+hRASFHIA R EFEREIEEZ FST, FSTBRMUR:
(1) FEHAN., BIIHERGREESNESNESHE, E4ET7EESE;
(2) EHIEER, O(len(str)NEIIIBEHE.

3, elasticsearch Z5|ERS T EA D, WiAM, &PE

HXE: B TEAEEERISHED.

fRE: ZROIEUEIINLY, NTERTERMUFANLY, IEFMBRITSE T, WmiDER", XA BEaMAvERRI
ERAVAUE RIS SR IERE N AR S | K iV EE o e E Bt SRR,

SOV, TESMISIRE 1 g, XA —T:
3.1 IEESIEHE

BT &t +Ad(8)+rollover api iRsNBIFRZRS|, #4): RITMEREN : blog &5 |AUEIRIER /9.
blog_index_BHEIERIF R, BRBIEEIE. XEMANFL: AETEHIEENLSHBRANES IBUEEIE
A, BT & 2 (932 /8-, &R3|FEARET TB+EEFE A,

—BENFEIRK, FRSSHRIEEZTR, FEREEE AR,
3.2 FfiEEHE

RPEUES B, PEUE (ti&A 3 REE—BEE) | ERUQEE.

S TFREIBEASBEENTEE, ILAEEER force_merge fIll shrink [E4818(F, HEFMETEFIEER
YR,

3.3 BPEEM
—BZaRRENN, XEHBETNERE,

56 ES BBRISHFIST RIS R, SiSHENSRO N LARRERHED, T8 WRZAETR
SHHGE, FREECER B TAHaISHIEAY.

4, elasticsearch 2U{AJSEIR master 1EHEAY

EXE: B7TH S SHNRERE, FERXIWSEET.

R
BIERIE:
(1) RBREEFETH (master: true) BB RABERAETS.

(2) B/ INET=EL (min_master_nodes) AIERIZERLERZ,

X T —TRE3, BOANDOA findMaster, EEETRAIHREIIN Master, BUIRE null, 27
AT

F—: WIMREETIREUANR, elasticsearch.yml IRERYE
discovery.zen.minimum_master_nodes;

ETH R FHIERBESE master Bg, ERRETTREEHIMERE;

BIME: FRENT R id BYT3i%.
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1GET /_cat/nodes?v&h=1ip,port,heapPercent,heapMax,id,name

2ip port heapPercent heapMax id name& #i{UHY

5. i¥4EiRA—T Elasticsearch Z5| X502

HRE: B7HRESHNEERE, ABRXTWVSEH .

e

XS | AERIZEER A BN ES, SIEZRSIRNTTE.

WRBEANEE: BXRBENHE buk BN, XERER—T: BB
ISEES AEFHEXAE.

NODE 1 - * MASTER NODE 3

m

F—F BEFEEHETRBEASE, REBK. (UWRAEERH/METR, BRITRDER
AT REEE. )

B TR IERABKE, EANEJFBEXERETS R 0. IBREMEIIBINMITR, RE
TR 3. Blts kR 0 ES R DEETR 3 L

=% TR3IEEDH ETEERE, MEMT), WEERFHTEAITR 1HTR 2 BIAD F
L, FRHEERRE. FAEREIAD RERERI, TR 3BAMATR (TR1) REMN, TR1H
IEREFIRIRES AR,

YNRENNE R B LPRISEERES HRIIZIE?
[E%: BENSMEAARN, BARZMSRERBEMNE d iHEEFRND A id RSEE.

lshard = hash(_routing) % (num_of_primary_shards)&fi1tig

6. 1¥¥EiA—T Elasticsearch EZ3E?

ERE: BT S BRNEERE, AERXTVSEET.
e

HERIFME I query then fetch” FIMHER,

query NERAVBEIRY: ERFIRIE, BB,
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SEIRAENT

(1) RR—RSIBEE 5 1 BIA H 100/, —RigkenT (EHEEEFSARF) 89—,
(2) BN REAMBHTER, SRIREEIAMEFAILIATIH,

(3) % 2) LENERKEENETR, ETRFE— N 2BIHFFIZR.

-
B LRI |
1k 8 |
]

7. ;Iasticsearch £23PEAS, ¥ Linux BhgEaMLEii
TJ':

ERE: AT ES ERMESEER,

R

(1) XBER swap;

(2) HERFRESN: Min (TRAF/2,32GB) ;

(3) BERAHIIREL;

(4) A IAFIAMRIBL S BEHIEEE;

(5) BREHFRE raid 73t ——TEhEE S HGERT RAIDTO, KNSt pEAEl R B0 8 A,

8. lucence HEREHHRTA?

ERE: BT RRIIREN ERE.

s

=

Lucene 25FK3 IFHERMHEMIE, SEFR5I0E, R, HR=AES, ALUEFXMKERF—

jkzbo
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9. Elasticsearch 2U1{aJSEI Master 1%3549?
(1) Elasticsearch fi%3E=R ZenDiscovery #&HRHFRN, FEBS Ping (TRZIEEITXA RPC kA&
DURLLE) #0 Unicast (BRIBEREE—NENHRLIZHIPLT REE ping 18) XMED;

(2) XIERFBRILABA master BT5R (node.master: true) 1R#E nodeld FEHEFF, BIX%EENT
REMEE BT RHE—XFE, AREHE— (B 0f) s, HHIANSIER master T,

(3) MEEAN T RAUREEGAZE—ERIE (ATLARA master TTR# n/2+1) FHZTRECHIE
#BC, BXMURRE master, BUEINAE—BEEIRE LIAFM.

(4) #h7e: master TRRVBRSREEGMEER. TRNRSINEE, FAREXERIINVERE, data Ty
RAJLAKHA] http ZHEE*.

10, Elasticsearch AR = (Ekant 20 4) , HAARY
1 [ R

BT — master, B4k 10 MNMET B — master, EAT?

(1) HE&EEf master (BEHEARNT 3 MY, ATLIBTRERMRZELIHE
(discovery.zen.minimum_master_nodes) #BISFTEIRIET m—F L AR RINZ =T,

(3) BIREBHE NS, REMEZIE—RI— master Rk, EABIEN dataTirs, BHRINEIE)

A,

;;EKJ ?Pﬁﬁ‘i&*ﬂﬁ%ﬁi&ﬁﬂ\j , AR ERN T RIS

TransportClient FJF transport HHITIEEZE— elasticsearch 8, EFAINNEIER G, RER
BRBRIE— N EHE S IIARIAY transport $tBliE, - FFLA 3018 RYA T SIXEILHITE(E.

12, #4l#HiRA—T Elasticsearch Z5|XERNIEE.
IETREAIAERX ID 25118 (BB routing) |, LUEAKRHERESENS F.
shard = hash(document_id) % (num_of_primary_shards)&l{LiD

(1) ZPRENTREREREET RRNEKRE, SFEKREAE MemoryBuffer, SAJSERT
(BHAREME 1 70) BSAZ Filesystem Cache, XM MomeryBuffer Z Filesystem Cache HUISFE5E
NU# refresh;

(2) HBATEFLER T, 77 Momery Buffer £ Filesystem Cache B9&iERIgEEK, ES BBl
translog RYHEISRRIEEURATT =R, EHSCHWHIERKESKE, BIftBEBAE translog 4,
2 Filesystem cache FRIEIBRE NZIHEFRS, A=EkRE, XA flush;

(3) £ flush T2, REFEFHERTBHRBER, ABREAN—THER, BRE fsyncBelE— P aiviEss

(4) flush fRRIRITEERALR (FAIA 30 D8h) 3 translog EAK (BN 512M) RY;
2
#hF5: XF Lucene B Segement:

(1) Lucene ZR5|RHZNERER, BRASE— N IHRET2EHIERS].
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(2) EREARZERY, 70U Lucene HEASIEEMIFINEIZRS|H, MARBMLERESI,

(3) WFE—MEREKMS, FITHIFMERESRER, FESMRSEFECPU RIRHRE. X4t
TIAT. XERERIVHENS, BEREESHE.

(4) ATBERXANER, Elasticsearch SEF/NREI—MRARIER, RIGMGHEREME, Fkk
ABLLIBHAYNER,

TR

1.Elasticsearch 2—43HLAY RESTful KFZRHERF LRSI

¥4
o

(1) &Eif : Elasticsearch RFFHFUTIIGHSIPSERIER — Siob. IREBWK. HIBVE. EE1S
tr — BRSO,

(2) ot . HKASTERELENT N EE—EE. ERURENMNEHZITEE, XiZaafEsE
8? Elasticsearch BEILIGREEMNAAEIR, IRREIEAEBMNER.

(3) &R : Elasticsearch fR1R, B, HRIRIR,

(4) T EH . JLAEECABK bz, BAlLERE T PB REURNME L T&RSEE L5,
(5) 58t . Elasticsearch IE{TE— MO HMIAIAEF, NI ZHIERE TIX—R,

(6) RiEtE : BRESINEMIHE. HFr. XA, MBS, Sk, JEEEN. FrahsiRsaErR

lE_D.O

(7) HADOOP & SPARK : Elasticsearch + Hadoop

2.Elasticsearch2— NS Enl{BERFRESIEENIEIE, B
AV BREFIESCAIR{ERE. RN KELUE.

XEBHE—LEAElasticsearchfI A ;
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(1) REE—MMNLEBEIE, RAFRIMEERAENTR. EXMERT, SaLER
Elasticsearch3RFEENREBRINESR, HATIHRAHIERFBh5SHEN.

(2) IFFEWERTHESHUE, HHEEoNIISIRXLERE, DEKES. Fit. (LEgRE. &
XFPER T, {REJLAERIoghide (Elasticsearch/ loghide /KibanatfteAI—aRo)RILER. REFIMFITEL
12, AEitloghidefixesiEm AZIElasticsearchsh, —BE#iETEElasticsearchd, {RELETLUEITIE
IR G RIZHEIRBGEBIHIER.

(3) RBEIT—MIEBIRFE, AFBEENENEFIEEIN TR EE TS ENE RS, W
BTN BHMEN I RNSETXET, REEERIEMN. mXMER T, /RefLAMER RN
1%, BEe(BENSElasticsearchd, FH{FEAEKAEZ(Percolator)IHEERILEN IS ER SZPE,
HEREEREIESEEIRIEXAEF.

(4) FERFNSEEER, FHEREAE. o7, TPl HUAEERERDSIRRABELE
PEEHZBNER). FEXFERT, (FReJLA#ERElasticsearchkiFiEEdE, sAS{EMKibana
(Elasticsearch/ loghide /Kibanalt&a9—EB 0 ) RATGEBEXNENR, LARTIMLIT kiR EERIZIE
NEANFHE. Wb, @EelLAERElasticsearchBREIIEEXIEIRHITE M S EREEI.

e
Elasticsearchimiz{gl

. A —T Elasticsearch EHFIMIPSSRLAGISTE,

2, FMEIA—T Elasticsearch {B2ZANUIE.

3. ff Elasticsearch #, REARE—MIHLEIXIMAVEHERSAY?
4. Elasticsearch 7EEBERT, XT Linux BUIREBBPLATTIE?
5. 33F GC 7@, 7EfEH Elasticsearch BRIEEEAA?

6. Elasticsearch W FAEUERE (LIZ845K) HIRSWFTLI?
7. ERAISERT, Elasticsearch {IEYFIHEE—?

8. AaI¥stE Elasticsearch EERFIRZS?

9. NEBETRIEBEERAERRALEN,

10, ME—TRIBMEERGER?

M. BETHFHER?

12, HEMERNASLER?

—_

1. ¥R —T Elasticsearch BHIFIMBRI AN IS,

(1) MIRSFIEFEEEIRIE, (B2 Elasticsearch FRIXAYERTT I, FE LA EEHiRaE Szl
BrETE;

(2) HE ERISAEREME—MENAY.del X, SMFRERAERE, XEFRBENHRMEGR, M2
£.del HPIIRC MR, ZSASRAARELEER, (BRSEERPHRITIEE, JREFHET, 1£.del
M REARC MRS A SR BNITER.

(3) TERTRISISHREIEERT, Elasticsearch RUNZSHSEE—MRAS, JHUTEFRS, |BIRAHISAS
f£.del HPIFRCHMPR, FARABISERZRS Z— R, |BIRARISEIRABELEER, (BRS
TEERPHIL ISR
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2, ¥R —T Elasticsearch {EZ=ANIIEE.
(1) HEEEHITR—FENEITRR, BATFRZ Query Then Fetch;

(2) EVIAEIEMNERRY, ESS BEZRSIPE— I DREN (EDRE%EBEEXDR) . 8IMNDRE
AHTIERH IR —NCE SRR ANA from + size BILSTBAS,

PS: AHEZRAHMERESEIF Filesystem Cache B9, {ERBEDEURIATE MemoryBuffer, FrLAERZ
VESERTAY,

(3) BN RREZREMSIITIG FrE3HEH ID fIHRE ST R, ERHXYEEIBCSHST
BABURSEF=E— 2 BHIFERERY IR,

(4) BETRHE NEMER, WhET =5 ML SRR R EERND F RS GET 153K,
BODRINEF F B X, IREFENE, BEREMASIETR. —BrEREERHREE
T, AT RIRESERGEF .

(5) #hFE: Query Then Fetch RO ZREEVE SRR I TS RORHRSERIES S FRVSEE, XEEX
R ER/DHIRHERTBEAR ISR, DFS Query Then Fetch 1T — M REAAILIE, 188 Term 1
Document frequency, XMPSEER, (BREMESEE. *

Ciuery Phase

Guery Phase
+ Send recuesl o ak shados 2 DI[ Enchann o sune Tack
Y * Eac Nang DS B 3 -!?
Croat sirwi b AL S kvl e R
+ Lragta a prodity quaus fo giohally sort el Pricwity = Crastes 8 plonty queuss of gize fomassize and

resits raturned by shards

g [t sovls e ils by heeancs
—
Gends raguesi * Sendy docuement [Ds and sooms of matching
o @il shards documents ta fhe coondinahing node
ek - [DI
repas! ———
¥ = - Pricuity
—_— . ] 1
a BBUE
e — AN
iy [DI
AL |
S Pricwity
Fetoh Phaso IS Febch Fhasa
|
= Request documents 1o be sshened fo the chent + Rihurms docaments rguesied by Bie
Ty anchvidhual shards coaidinaling node alter enviching them

3. f£Elasticsearch i, EEAIRIE—MAKEIRIRIRIEHEZESI
A9?

(1) LucenefIZR5IiSHE, MRRMEIGRNERTRE, HERERSHILCHEIAITRE.

(2) LucenefJ#RII 2, MERBHHENBRE IHEERIZEHR, REITEEEXXE D
(score)dUIHE,

4. Elasticsearch E28EA}, ¥ Linux BigEEMLEHRLTE?

(1) 64 GB RFAI=R2FEIEERY, (B2 32 GB 116 GB R EERENA. DT 8 GB RiEEH
2.

(2) WSRFEAEERE CPUs MIBESHIROZIENER, EREZSHZOET. S RZRMRTEINT

(3) WMNRIRAIBIGIE SSD, CSREEBHEEIEENR. T SSD B/, ERfRSI4ERER
Fr. WMRRGIEERE, SSD B—MFIEE,
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(4) BPEEUEOMINEERR, BEBRERFEHS N EIETO. B ERRERFISHARIIIER
B,

(5) TEHRRICATRRLFRTERFHT VM FIARSS 28R VM R5e—HH#9. #EElasticsearch B/L/METT, fF
F Java IAHERESIE.,

(6) BITIRE gateway.recover_after_nodes, gateway.expected_nodes,
gateway.recover_after_time RJLATESEEBF S SRIRHERRITI SIS AR, XARERIEEURIRE NS
INESAEFE T LRDER,

(7) Elasticsearch BRAECE AFERREAI, LBLETREETIINER:. REER—&YSLEE
TS EASBENER. R FRRBREERE.

(8) FEMRISHEAREIEE (CMS) RIS MEAEBAIAN.

(9) EBAFARFR (DF) —3F48 Lucene ({BEAREREID 32 GB! ) , @IJES_HEAP_SIZE IMETEIR
=

(10) AEFREIHENIIRS ISR ER BN, WMRAFIRR#E £, — 100 HELAIRIFRTRE
Ipk 10 Zf. BIREEPAZS 10 MIPRYRERSERINER. AHEBW swapping [T HRERS AR
’rEO

(11) Lucene T X £ B934, [ERY, Elasticsearch A RFN HTTP B B TEEHER
TAENEETF., MEX—EEEEBXEHEART. RIEOZEIMRASHRIAT, RE—MREAEY
{8, 064,000,

7. RS IMERIERERF A
(1) ERMEFIFEEEXN: SRIELYE 5-15 MB AR M MEINERA.
(2) & R SSD

(3) ERFI&FF: Elasticsearch ZRAER 20 MB/s, SRR IZE N NERIRE., NRIRENE
SSD, HLIEEIEEE 100-200 MB/s, MNRFEMIESN, TREAFEEER, (FILUMEXESH
PR, BINEAETLAENIndex.translog.flush_threshold_size i85, MERIAR 512 MB FEA—LEAY
8, thil 1 GB, XAILAE—R S AIIHZEESES B ERRREHE KA.

(4) MEURAERERASZEALAANERE, ERIBE 1N ESIindex.refresh_interval & 30s,
(5) MBFEMAMES AN, EEBETLIRE index.number_of_replicas: 0 XiFJgI4,

5. YWF GC HE, TE(EH Elasticsearch REF=SH4?

(1) EHERAERMNZRS |IFEEREATF, ok GC, FEIE data node |k segmentmemory &3,

(2) &3481Z, field cache, filter cache, indexing cache, bulk queue &%, EGBEASTIA/N, FH
BERMZIRERIAIIENRE heap EBHAH, EMESXEFEILHIRHE, £8 heap EHALA
DELAEMESEND? BaEA clear cacheZBHEHNA AT TSN,

(3) BREREIABERENEREREG., WLFEABNBEERNSSR, ALIKMAscan & scroll api
sl

(4) cluster stats FBAFHLZKEY B, BANIRER I LEELIREZ N ERHET tribe node
B,

(5) 1BXME heap B4, WRESLIRNTER, FHXIEEH heap FRBRMIFEANGTE.

(6) RIBMIZHUEIRMATE X, SIERERZHKC rcuit breaker, ERTE L XISIEERIR(T
5


af://n194

6, Elasticsearch }FXKEIEE (L{ZER) RIESUISCIR?

Elasticsearch $2{HAIE MRS R cardinality EE. BIREH—FERAVEZEL, BNZZFERRY distinct
3 unique EREE. EEET HLL EEM, HLL 2ENRINNBNERFEE, AERERACE
ISR bits MIIRGENMERIES. Hi5S2: JRENEE, ASFINENER (EE
= EZNF) ;| MIIRERERIEESH; RIIULABYEESS, RREEEZTENEERNFER
2. TCHTERHHZHOE—E, AFFERERSIREENERERX.

7. EH%&EIERT, Elasticsearch IRFIEES—E?
(1) BTNBERAS RN ER, LREIRARSR IRAES, hi AR R E kS

==

X

(2) BINITFERE, —BUHEREISTEE quorum/one/all, BRIAJ quorum, BIREMAZES HETH
A RFSRE. EEMERSHATA, UUEFEERANEESRRSHENGERLEY, XEEZEIAREIA
HEEE, DRBESE— AR ENTRLEEE.

(3) XFiER/E, TTLAURE replication 9 sync(BKIN), XEEBRIEEES BHEIAS FEm=liEe 4TS
IR[E]; WNERIZE replication 79 async BY, BEJLUBITIREEZRIBERKSE preference 3 primary k&
WEDR, BRXIEERIRA.

8. U&= Elasticsearch EEEFIRE?

Marvel iHRETLRIGEAEIT Kibana Wiz Elasticsearch, {REJLASCATEE{RIVER IR
ge, BalAotmdXa9ERE. R |IF 1P RiER.

9. NMATRIIBFEEINEBEHEARNA.
Lo
10, FHE—TRIIBIMEIRESSR?

EFword2vecFElasticsearchSCHI/ ME(LIEZR

(1) EFword2vec, Elasticsearchf1BENXRIBARM, FAIMSTI 7 —MMENBERRSS, 83T
FREREI, SR RGN ERE G KIBIRET;

(2) EFword2veclIERAIEERE— Tz, 2T LARSRSCIBIRE MAHET;
(3) fERword2vec LI MHIE RS MENIEFRE—ERRMN, BATCRESMERFPRERSE
XA FEERE, MAEEENEERBFRE, XNERERANKUHFIRFIZE;
11, EB7THRFHR?
AR N RR:
2

Trie O OBUEREIRATIE, FIBFR BRI AHRIERIFREIRRERIFHLAL RSB/,
BA 3 M EAMR:

1) RERAFEEFH, BRRTRIMNG—IIRBRES—FH.

2) METREIR—T R, BRESUNFRERER, MEHRNNAFFFR,
3) BN R T RESHNFFEAER.

Lo
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(1) FLIEE, trie NE—EITRERE 26N FAHM. FIANTHETE, BAIEATLIBHEEER,
B E REAKRIEIENGS. MTENEEE, FTETRREES<REKE.

(2) M BPMERF—NFEENNMNISE, SMERE—MER, AL/ FARBERNELD
FIXIEN

(3) WTFHPIAIFEY, BIMRIFIRA—NERREE, XERARREAANTE, MEE
TERE FRTLAMREBIG RIS ZE O(1),

12, HEMERMMACIRRD?

(1) HEMERETRIBIEERL, MIBIEBE—MERTE, CRARERREIEAN. MERE
IREN— DT EREEIREI B I F T ERRIR/ MR EL 2L

(2) 4RIBIERANTEISRE: LLANETTHHE batyu # beauty BY4RIEIERS, SEBIE—N7x8 BUZK (batyu
KEN S, coffee KEAN 6, ®/IN2) , &5, U MERENREHF. EMMEIHTEIEEDLLT
=MERIE/IME:

MRS EANFHAETREANFR, WAELSRET. BWAL EBREF. (3T 3.3 KRN
0)

EREEF+H (33T 3,3 8RR 2)
EEE+H (33T 3.3 8RR 2)
RENA TARIERNNRISIEREIE 3.

—

b |[e |[a |u

1)
S TwWw N | = O
w N - — N
w N = ] ]
w N W w u
] w 4 ) o | <

y
u |5 4 (4 4 |3

SFHEUE, RIIEEEE—EESE (Metric Space) , ZZERIHIXRHRIUT=REARE
14

d(xy) =011 x 5y RIEERS A 0, W x=y

LB [w N [» o
wWliw (N lw|is
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dix,y) = d(y.x) - x Bl y FIEEERT vy Bl x FIEEE
d(x,y) + d(y,z) >= d(x,2) -- =BAER

(1) HRE=AFEX, WHES query IEEE n SBERNS—F{F4 B, HS5 ANIEERAN
d+n, &/NAd-n,

(2) BK WMAUEIEMERRUT: BIMEREEENFIR, BRVEMEFRRREER. FiBFH~2
RPTRANE EFRE n RRIRIEBIEEGIF A n. a0, FATBEMRT R "book FIFNF T m " cake"F1"
books”, "book"E|"books"AIIBFRE 1, "book Z!"cake"fUi8 EAR"E 4, NFHEBYIEFRE, Fieand
(RIBIENFTERIEN, TEIZRESRTRNREIEE, FEEKREERd(neweord, root)ddi, B35
5FFH TR, BEIEETFTR, R USERNFH RS RiaREEaB. than, @A
boo"ZINIZ LiAfIFaIRich, AR ERT R, & d(“book”, “boo”) = 1 B9, AEEEIRS A1
RN FT R, BRI books”, HAIBEITEREE d(“books”, “boo”)=2, MIEHERIRHEE books"Z
B, BirEA 2,

3. EFRMIFNT: IHERESETANRERES d, ARBRAERE N FHaiRSR dnZ

d+n (878) L. BRUOHEEENT R SEREFENEE d /\F n, WRENZT A4S, taiE
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