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- Information Retrieval X ARIEFZATF Calvin
Mooers 1948EFEMITHIAR 83,
- Information Retrieval (IR): M KHAEIELE ML LR

(EFRXA) HES (BERFEETEN L FIRH
w2 H P S %%‘%ﬁﬁﬁﬁﬂ CEFERIE) K

Mooers Law : An information retrieval system will tend not to be used
whenever it is more painful and troublesome for a customer to have
Information than for him not to have it. Where an information retrieval
system tends not to be used, a more capable information retrieval
system may tend to be used even less.

ERETEE: SRAEELANBEESERPTHEXRNS 15K
LR PEREXNKNE. ARPEHETAMEREERERS.
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1.1.3 #EZ R

- B PEIZIE (Data Mining) M AEAHY. Ty’%’é‘ﬁﬁ?

FEEES ], PRI BEDLHISE RN 2838 HEERL
SEEETE . A1ELAER LRIE]%zAﬁ
1HI{E B AR
- BEBIHAIEEAR
CRERREL. 2. RR
CEERI. AR
- BREFES = BT A BUEEE A (IS B H 2R
BRI RS
BRI IR AT U A SR ch IS Y a2 i
| SERIR MM AR ERIES




SRR SRR 2019/2/26

141 EREENER

ff B SR E 16 2 BRI TH X E =2 | REV X L B) &

S|



ERRRSHIRILHE 2019/2126 6

1.4.2 EREERERGRIERBER

IRRZREE

Collection

1. Resultl
2. Result 2

Ranked 3. Result3

results
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1.4.2 EERRERZRGHERZAR
|IRZR Gt HY2H A HEZSS

Text operations

Logical View

Collection
Manager

User Query Indexing
feedback Operations

Searching

Text
Collection

Ranked . Retrieved

Ranking

Docs Docs
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1.4.2 EEBRERGHIEAHER

- HP#:0 (User Interface): FHH P FMIRRGHK ANLZEO
%ﬂ)\ i (Query)
R B HEE TG 45 5 0 RY (Ranked Docs) FE5F HoadH 4T 0] 404k,

(Visualization)

« CFFR P AT A O It (Feedback)
P I FIES:: retrieval BUF browsing

- IRKIPIFIRELR,: pull (ad hoc) HiFE push (filtering)
- Pull: HPRFSIMREIFRK, £ xR E RS S BT
1)

- Push: P30 X H CRIXE, RGAEA W 2 k1R a2 it
ITEAE, w2 P X&) B X 45 B P

8
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1.4.2 EREERERGRIERAER

« XA (Text Operations): XA\ CAIETHI B EERIE
- 1 43iA] (Chinese Word Segmentation)
- A0 (Stemming)
- 1= 1Al 7H R (Stop—word removal)

- Z A3 (Query operations): X&II X ALEFHERHITH—
SALHE, ﬁiﬂﬁtﬁlgﬂ N ¥R (Query Representation)
- BHY R (Query Expansion): F A [F] S| EEE 1T SR Al TP R
. %iﬁlﬁff@ (Query Reconstruction): H|H R BIMIR GG BXT B R IITE

A2 5| (Indexing) : ﬁéﬁiﬂi&tﬁ)‘ﬁﬁiﬂiﬁﬁﬁ ;&tﬁ

%@Ji KN EB8R 7~ (Text Representation), BT
(Term) SRR~

- [mE. MR
o 21 R R HER AT AT
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1.4.2 EEKRZRZRGRIERZAR

- ##22 (Searching) :

N

TR

- HE)

THEEAER

- Logical View:
] — e Se R
B B A

R
=

7 (Ranking) : X ZR

B

MR P ERETEHF R

FRISCA $2 HE P 5 2R

FRHRBEHEE XA RRN, &
WHEE R 5 T (index term) KT
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1.5.4 IRARE
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— AR
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FAFER VLT M ARIHER 51 o AR AL R AU . 37 R AT IR 15
. MiIEEWILEH. A5 m s Ny .

- B=F HRERET RIEHRS]

i%ﬂﬁ%ﬁ%&mﬁﬁ A (AR MW EE) o SCFFlRCE
WALH R 51 450 . SCRIIFS B8ORS AR AR B R 51 4514
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1.5.4 IRARE

- BE REIWENRG S
NATRACEE . — BRI AR . I T U B M AR
Ll N A7 AT TR . A U B R G T

IR ES s i R G LN DA TR = B R

RS HRERRKRERS
i TR i SR R B A o sk S
itk KR E AR, [ATEE RS ik, BT
TR T ELFA o L ] 8

- BANE RERTEN

MERFA RV . R MEHESR . HAMKCER N T
Vo FHPURIG o A, AR SELEINE AT R 2
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1.5. 4 RS

BLE MHRRBNERT R
MR R DA DC S ke EEUY J S LAl . AR R U 2

BN\E SRR
MESHE PR IS, AR . TSR . OKAPT BM25 A5,

BAE ETETERNERRE
BRI . HOAR A AL 1 2 AL AR DG R R
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1.5. 4 RS

ﬁ*‘l‘—ﬁ MAFRR
El’ﬂ‘ %’é}%’y‘%/‘&ﬁrﬁn?ﬂf MRFRGR . RRAERFR
R

- BT E WebBE R

WebZ5t. 15 &K%, MilE
(PageRank%DHITS)

1Tk BRI TSR

|1mll

- BT =8 Z2EAFERER

HEEMGARE, EXEENEE, EGER, WM
- BHPUE HAh N AR

é&?@%’iﬁ, SEUE R HEIE RS, MUK R, BIESKE. 3
BEHEL. MZRSG. BB & R84,
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F2E MR ENMEHERS

- 2.1 1§ B EREE MR
- 2.2 — M B R R
- 2.3 BIHER 5

2.4 AR /RRE R
2.5 /R REBEAEKMES

X::l
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N EEFEEM?
« T R SORY N2 9 2 [0 IR S BE R I R EI A 0 1)

Query:
1l Glton

Document;

President « News + Vice President + History & To *

. TOUR GOVERNMENT WIDS ESPAROL CONTACT
The White House
E W. BUSH

FRESIDENT GEORG .
HGME MENAILUD

Relevant?

Home > History & Tours > Past Fresidents > William J. Clinton
Tours

= Garden Tours .
= Tour in Person will
= Tour On-Line

How relevant?

m J. Clinton

During the administration of Williarm
Presidents & First| Jefferson Clinton, the U.S. enjoyed more

Ladies peace and econormic well being than at any

® Presidents time in its history. He was the first

LT vedies Democratic president since Franklin D

 Kids Quiz Roosevelt to win a second term. He could

point to the lowest unemployment rate in

White House modern times, the lowest inﬂatmn_ in3n

wirt years, the highest home ownership in the

=Eisenhower Executive | cOUNtry's histary, dropping crime rates in

S'::: Building many places, and reduced welfare rolls. He

“Fa .

Lite in the White proposed the first balanced budget in

House decades and achieved a budget surplus

=Room Art and As part of a plan to celebrate the

Furnishings millennium in 2000, Clinton called for a

great national initiative to end racial discrimination

Events &

Traditions After the failure in his second year of a huge program of health care
'::;i‘:;'a:‘ni:”" reform, Clinton shifted emphasis, declaring "the era of big government is
-Presidents Day over.” He sought legislation to upgrade education, to protect jobs of
=Baszball parents who must care for sick children, to restrict handgun sales, and
=Grounds and Garden | {g strengthen environmental rules. -
B ater Ean Bl )
£ | bd
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[ETRAB]) fh/RER:
SRR |
NSO R R 5

B WET
ﬁw’ﬁl:‘cﬁL Queries) W%Tﬁ?%%
1A A

tyJ\ “5, B
k7 EE i@lé (3 HrETE 2
DNF )
. *E%/\%Vﬁ%ﬂmé*ﬁ“%%ﬂ
%Kﬁﬂﬁﬁ,ﬁﬁﬁﬁﬁﬁ
- KR RIS A2 _(E LD

21

K

Kc

q=k, A(k, v—k.)

der = @1 Vv (1,1,0)v (L,0,0)
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[ETARAE]) m/R1EERL: i

- HTEWER, FHLE5ERE
- B EHAEREARRER, A EREREASR

- MHHF KLU
- ST EMNGER P UAE SRS A R EHR
ﬁﬁ?ﬁﬂﬂuﬁﬁ#%%aﬁﬁﬁmm%

- o AXFFHAILE, eSS 8E R KL EH D
- JEENIME: ‘57 BIREEE; ‘B BRELM—
- R B, BrE 85 ULES B SCRS ER R AR [E]
- AERRIIEIRNE, Fra XXCRE U R M E A
- IR MEFAT B B HIAE R AR

ULHC

- QIR SO PR SRERE AR, B R E

iR ?
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[ETAZE] 5

- SRR
- =PRI R

STERE: EX

SEpAIR A EIh=

s —ANICREDER ] LR ND(, bye oot ), EeHINEARE T 3R

HERHE.
- RPMETREW, (Term

Weight) : JEFFEIL, BEBEAR

SCRYDREHBIA/N, FRBL T REETIAE SCAY o i B AR

- BRI
« — NIRRT
- FHREHE

Eﬁ*@)&ﬁ‘] EEQ(tlitb- . -atn) °

- FEFKER: D(t,t,...t), Q(t,ty....t)
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~K
D, =2T,+3T,+5T, |

Q=0T,+0T, + 2T,

23 =
D,=3T, +7T,+ T,
T, A + D,EbD, FHEIAQNG ?
-Eﬁ%ﬁmwﬁﬁ?%%
=X 8-
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[ THZE] mEZEER: o

. 4‘%){_5(
o BT REH (— A H NSRRI FI R A )
- MRYE g 1A i) HH B R T+ AR AL
- Bltn: ORISR
- AP HLE —ANMAE T (term)8E A, A LA EANE TN E
- RINBKIEITR: Q = < database; text; information >
- IALHIET: Q = <database 0.5; text 0.8; information 0.2 >

- BB REH
- ARIEARCLRE S 4y 1 45 RIFEATHEF
- CFF H B AR R 45

- A FHHA B0 2 R K A A

- Hlfm: Q = <database; text; information; document >

- =AM Al
- BRSO A R BRI ?  (RE T
- %)ﬁﬁﬁ%—/ﬁﬁﬂiﬁ/ﬁcﬁ FERAEBRNMUERTHERERER? ()

- BRI — A ORI — AN EWRZ M RAEBE? SRR
25
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[ETAZR]) #RER

FHK R

.- / A

, &
CE

P =

18 25 10) 5 B sk 5% A #8E == o) R
If Prob(R|d;, q) > Prob(NR|d,, q) then d 2EZRER,
BNABHRELSR
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[ETARZE] #1155 =2 (Probabilistic

Language Models)

°“§§;?E%§‘§Jmﬁﬁﬁ DS
LR — o UER=]

%2 At AT T%Tnn—i ) A A, %ﬁnz %ﬁ

2450

E RATY LR e

+ P(AF T K)PELABFF R TK) <<
P(E I 7)) P(KIT KBS = 1)

- P(RFEBERKE) >> P(FEKEEH)

NS

o ANy

27
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[RETX] ##ETiRE

.j(j‘—

‘iﬁilli (FIWWW ERIRTE ) , #BEESEH

ﬁ%

- Sergey Brin flLarry Page £1998 £

T

MEEFEFENEENTER, WREBR :
—IUJFEU@@. E 5 J*A?é":'?%ﬁﬁw\%o

b
N

el

PageRank &%

- J.Kleinberg F19984EH# H THITS Hi¥E .
e ERFHWMERDE T ASMIERSITE &

ll[lSALSA, PHITS, Bayeaan%“ﬁ&‘
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[AETKR] BT REARIEE

EARBR: FANRETREA R MRS HE
HEMH AR R, IAZH IR KA

ZIRE

- 7~ ( Simrank&.E)
« LA SCERIAR B2 18 /) 5] 28 K TTHE SCAR B AR

2019/2/26 AS

U .

- PSSO RIS SR, A4 X BN SO R AR BUER &

- Z.ﬂﬁF SCEE ) LA RS E(GRIR) THE U B A
- XEAMRER (fBE, RRESVO

- R RIS, RRBIFEFRAKN E, WAL

E'IE‘J*EU}E{E‘?
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INNg2-1: [ERRERER(FE

- 5 BB 8 A B WA O T R
R Ja R EAN AT M LR T S RIAE SN 5 ¥
- AJi_E RN RE AR

- ERRRERERIRFHZOLABTLZ—

B g SO
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INgg2-2: (ERKEZRIER
D EER: HRERTHE

- B IR IR N
- REFHER?
- KRB BRH ME?
- R EEER?
- AT AR FRIES?

- JCHHF

AREEE

1B Y LA E R ?

(representative terms)

- 58] Cindex term)
PR FI THIALE (Weight)

31
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INGE2-3: (EEM BRI ZHER)

- L WHLAY (Set Theoretic models)
- fi/R#EHS ( Boolean Model, BM) . HBIESER, ¥ B
Ziies it
- RBPEE! (Algebraic models)
. JHEZEEEE (Vector Space Model, VSM) | ™ X HE
IR, BEE X IRGIREE, R EEE
- BEZ AR (Probabilistic models)
- ZHERREE (PM) | HEENEEE, BEWEHE

Robertson
Salton BLRER
B EEAR

1968 1976
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F2E MR ENMEHERS

- 2.1 15 B REEE$D
» 2.2 —ME B R R B
- 2.3 BIHER 5

2.4 AR /RRE R
2.5 /R REBEAEKMES

X::l
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/I\ E,% W EI’W'J%

B ANEE (BLHTEEE) XAKEHLKH. &
AEAIE: W EIAR S BrutusfllCaesar{E 2 A&

Calpurnia?

- — P K

JUNix T BJgrepts,

i

y wsdas)y =R

&BrutusFlCaesarffElA, RS S

Calpurniaff] Bl A< HERR
°@%1§§‘|§%‘F, >
Z_\‘ﬁzﬁ(]o )J‘jﬁ/l\ :

t?

34
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—NMEERZHF

- ERTF AN GER R E
L X F RIS E’J@%’*iﬁ 1%

2. ANBRMNFTEERENILE TR b, 25K
&R countrymenfff iz fryRomans.

3. BATRENGRBTHT. AFRERBES D
BB CERI SO BB EER.

35
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1A) L S ZR 5 |

b

- R TT IR R
r 3% 2] (index)

SR U E

1Rt

iNESE

Antony and Julius

Cleopatra Caesar
Antony 1 1
Brutus 1 1
Caesar 1 1
Calpurnia 0 1
Cleopatra 1 0
mercy 1 0
worser 1 0

# 5 3

The
Tempest

0

R P O O O O

P B O O FrR FL O

MRXE (XEHERA) 8&FKME, NxNMNAHIAI,

Brutus AND Caesar BUT NOT (%%Ipurnia

2019/2/26

— 1Y <EESERE (incidence matrix)
— P IERL

O O L O O

A A0

Hamlet Othello Macbeth

O r OO0 pFr O Bk
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-%%UEX Brutus\Caesar PA & CalpurniaX} N K47 [H]

&, FXCalpurniaXt)
- HATIRAL S HRAE

. ) TR B 3K R -

110100 AND 110111 AND 101111 = 100100.

cGRABEFE-ITMENDTREANL RABHS
B B B A< 2 Antony and Cleopatra F1 Hamlet

Brutus AND Caesar BUT NOT %a)purnia
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EiHHIREIZER

-Antony and Cleopatra, Act lll, Scene
I
Agrippa [Aside to DOMITIUS ENOBARBUS]J: Why, Enobarbus,
When Antony found Julius Caesar dead,

He cried almost to roaring; and he wept
When at Philippi he found Brutus slain.

-Hamlet, Act Ill, Scene i1

Lord Polonius: | did enact Julius Caesar | was killed i' t
Capitol; Brutus killed me.

38



EERERESHIEIZE 2019/2/26

s ENEREL
-BE: BEEBERIE

RS, WBH R AMES

ad hoc#Z&E (ad hoc retrieval) 1£5 (—E WHEBRR
£55) MARGA. ERXMEEST, E—HPPMER R kst —
MR, B PIRHEE ARG RS, RGN HEEFIR
5] 55 22 AHIR I ST

= B S5ad hoc ¥ R AT AHXT B 55— FAE S FR oI 38
(filtering) . ffad hoc 551, (55 /K&, 1ML
PHEE AR b R IR LSS, 15 B R A — B 18] ) R
}%ﬁgéﬁjﬁﬁiﬁ%mﬁ%%ﬁ%o I RAT S5 I — AN LR W
=BT IR

39

. §1°T KEISH P ERBRFRERKNEREBERNX
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B A g9 RIR Y

LAEZHIF IR

LSANRE?
%&Egé LLb% EgL
SR E? |
KN EEE R
AR E IR AR E |

Findthis | mouse trap | auy lnguge |i|
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1R [2] 35 Y ZF 30

- BEE: REBIRIGET

R

1 P {5 B 7R H 30 5 B Y

S B AN 6 T 4

- AEZE: RBEIFIEES
Rew 2
B BRERERPHIEA

R

1 5 B 7 RH 30 5 B Y

1P {5 B R RHSCE R E 7 E
e SRR T N
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E AR RS

: x&“ﬁ“—/\EXH’J%K
A& R8I0

AR AL R RN T CRREER R HEL

N Lunzlﬂﬁjcﬁ

2019/2/26

FHEHEN=100 54 1Y,

p—

oo/wﬂ /B

lii

EH6G

- AR H FE A 500k~ ME— B A BB [

‘ %Eﬁﬁ‘%%—ﬁ" ﬁ_ﬁ—i

PITASE A B R] RO A R an ] 2
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To iR RE P

2019/2/26

- 55 500K * 1M = 0.5T 4> 0f11

"[EIJE; HH ﬁT@JlOfZ/\l, >

+6ﬁﬁiﬁ,o
- BRI RSB TER?
- HigR 1AL E

T, T, v T
D, 0 0 .. 1
D, 0 0 .. 0

Al A 0. XN

o
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NG —fa RRVIR R R

- SRR grep
- JERERI AR A index
- A FE )
- ¥9iE5E % > 110100 AND 110111 AND 101111 = 100100
- LA R A
AR BEFERD> XFREA>D ﬁwﬁle B> &R
IRBEISCERIETR:. BHER. GEZE
- TR R BUFAE R R : KB EESETo A B R R

44
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F2E MR ENMEHERS

- 2.1 15 B REEE$D
- 2.2 — M B R R
- 2.3 BIHER 5

2.4 AR /RRE R
2.5 /R REBEAEKMES

X::l
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RDBMSHHIE 5
RDBMS: Relational Database Management System

- REIR—EBE . PE

RH—FEE
FE AR IR IX B4 B

BLLIEIE S
P apek

R A E 3 o A

A—ER I 5 AT
I ESRRDNMEZ
- BB BRI TR B K E 53

N YN

- | 5E

WA FERRSIAE
51, WREINEEE

I BAE RS, ERRA
&, MHEMKTEFRRFY)
LIRS H.

—#

 SRAF Y DT »

- JHY, TI|WIEAMAXN T

8 R G AS

EE, ARSI

LR B

_‘/\ﬁ

46

50, WRE RS

BMAICLT . FrPAEVEHEFER
YA SO
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RDBMSH gy #i #E 28 8Y

- g
-glng\glNTz 179, dEH/DPIEREE, WRAS: -128~127, AHAFS:
-(S)I\g,SASIéIgINT: 2, INBEE, B, -32768~32767, AHEHE.

- MEDIUMINT: 3%, HER/DRIEE, WHRFS: -8388608~8388607,
ANEERS: 0~16777215

- INT: 4735, WY, F/S: -2147483648~2147483647, NHEHE .

0~4294967295

- BIGINT: 8%, K¥E¥, #HHFS: -
9223372036854775808~9233372036854775807, AT L.
0~18446744073709551615

- FLOAT: 477, HEEEFRE, B/PEZF(E: +-1.175494351E-38, &
NIETAH: +-3.402823466E+38

- DOUBLE: 8%, XUEZRAE, &/DEFHE: +
2.2250738585072014E-308, B AIEZFAH: +-1.7976931348623157E+308

. FFFE: CHAR[255] CHRMET|?
- A, TEXT, FAErfE

a7

47
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#HEZ=3| (Inverted index)

X TFE—ANEI, FEETE RS XA HE IR SO R
—/\ﬁﬂi% — A F?‘ﬁﬂ?dochél%i%To

- BATREH — B R KB BERAMEE

Brutus m——>[ 17271 4]11] 31] 4511731174
Caesar | W——>[ 1] 2] 47576 | 16] 57[132
Calpurnia |'"——>[2 [31 ] 54]101

ANEREINCaesar R INEI145 39 |, 25 WAL

48
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{ElHFZ 5|

- M A A K E R R IR
AR L, —EESNIERRERN, HRRITH.
CAEWAEIE, TTDUEAIEER, BRETARKERSA.

FHEICR
" | Brutus m——>[ 1721 4[11] 31] 45173174
Caesar m——>[ 1] 2] 41 516 [ 16] 571132
Calpurnia m——>[2 1311 54/101
. \ /
e
SIS B Ei0R-ZE inverted list

detonaly ypaRdocIDHER) (FEBABIAHARAM ? )
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BIHFZR 5 [RUE AL

FEEV RIS

Friends, Romans, countrymen.

AR ALARIR

iﬁfzﬁﬁ, 1 Friends Romans Countrymen
:
(EMOIETIR SR 1 friend roman countryman
friend m—— > |24 —
EIHEZ=S | 1 roman m—— > |12 —

5o COUNtryman m—— >13 — 16
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Term docID

BRSNS E.: 18EKFY] o

- (BRERIA%, SOEID) MR
H(J},?ﬁu !filled

[
the
capitol
brutus
killed
me

SO

— !et
Doc 1 Doc 2 pe

with

. . . ) caesar
| did enact Julius So let it be with the

Caesar | was killed Caesar. The noble noble

y o brutus
I' the Capitol; Brutus hath told you hath

Brutus killed me. Caesar was ambitious told
you
caesar

was
ambitious

NNMNNNONNMNNOMNNMNNMNNMNNMNNMNNNNNRRPRREPRPRREPRPRREPRPRERRRPRPR

51



s 2RRSHIEZHR 2019/2/26 52

Term docID Term doclID
I ambitious 2
BRI E: HF o e
~ —L /% ./J/ K = ?’ enact brutus
julius brutus
caesar capitol
| caesar
was caesar
killed caesar
FeirBRIR S HEF " e
FAR Y /._J_\- b the enact
hath

BizBdoc | DHEF e

—~
VR T KL R 0

I
I
i
it

* jL_lIius

NDNDNDNMNDDNDNNDNMNDDNDNNMNMNMNNNPRPRPPRPPRPRPERPRPRPRPERPRPERRER
NNEFEPDNMNNMNNENMNMMNFA~DNPERPRPERPNRPEPRPRPRPRPERPNNERERPDNEDN

be killed
with killed
caesar let
the me
noble noble
brutus SO
hath the
told the
you told
caesar you
was was
ambitious was
with
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VRS |IPE: 1REFNEHER

et
(T

Term doclD
ambitiot 2
— : ) be 2 term doc. freq. — postings lists
¢ Ia i iﬁ l::' g brutus 1 ambitious ‘ 1 ‘ —
\ﬁ mmﬁw,& brutus 2 be | 1 —
'( = capitol 1 _ _
A VN caesar 1 brufus 2 ‘
. capsar > capitol | 1 ‘ —
caesar 2 caesar | 2 - -
A N v . did | 1 — |1
53" Tl did 1 =
¢ T—Tglj’ik‘[:ﬂ %n@J enact 1 enact | 1 | — é
:JE"Ei% hath 1 hath | 1 - [2]
| 1 q i1 — [1]
AICHSoREE 1 oh o d
‘ ‘LEJ{ : R 5 X ; it | 1] — 2]
y > It — |
WA IE R juus 1 olus |1 R
killed 1 killed | 1 - L
{} killed 1 let | 1 —
At A let 2 me — 1]
EEK]«#Hﬁjﬂka me 1 noble | 1 ‘ — i
DR AR oo 2 o] - [2]
S}‘? i the | 2 — 1| —
the A |
the > told | 1 — i
told 2 — 2]
you 2 was | 2 - 1=
was 53 2
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FEF e

term doc. freq. ostings lists

<

ambitious ‘ 1 ‘
be | 1
brutus 2‘
capitol | 1 ‘

doclD49 39
&

caesar | 2
did | 1

Agel,
% th j> e

# 1
it | 1]
julius | 1

killed | 1
let | 1
me |1

l
]

RERRESITE
SR Sve Gk
BES VSR 7

\

noble

so | 1
the | 2

told | 1

you

l
™)

H

f}lllllllllllllllllllll

NEaNNENNENEANEENRRRRRNN
]

was | 2

with | 1 | 357%

l
)

l
o
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ZHYALIE: AND

- Z R AL X R R A .

Brutus AND Caesar
i3k B Brutus, B3 ERIBIHRCRR

FEFHF

FEFHF

HiR B Caesar, BRI ERBAIHHCRER
A MEHED R

2 32

| 64

* 128

4

13

2

134

55

Brutus
Caesar
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BlHRC R =B “SH"

- [ EFEB MRS SRR, FrRNEAEHRS B
ﬁ%ﬁéﬁ V 9%/\ o

24 —8—16 — 32— 64 —128 | Brutus
‘-(1=2=345%=B»m + 34 | Caesar

WNRBFHECRFRIED B 9xF 0y, WEFHETE O(x+y)IKER(E
IR AHRCRESIZIRdocI DRFAYT 1

56
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BIEFCRRE "R BE (OKX
&)

INTERSECT(p1, p2)
answer «— ()
while p; # NIL and p, # NIL
do if doc/D(p1) = doclD(p>)
then ADD(answer, doclD(p1))

p1 < next(py)

p> < next(ps)
else if docID(p1) < doclD(p»)

then p; < next(p1)
else p, < next(p>)
return answer

O 0 ~NO OB Wi+

—
-
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N BIHEER S

- RDBMSHH)ZE 5] (Index)

-fB1HEZ E] (Inverted index)
;Tg; F—MMAW, FETA A EIXME TR SR R —
|

w3+ BlHEC R

@H‘ FZR 5] LR

WML DE S FER> R 5B

ﬁiﬁl At E <> BHERCFRERR “E&3F”

- AND

58
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F2E MR ENMEHERS

- 2.1 15 B REEE$D
- 2.2 — M B R R
- 2.3 BIHER 5

2.4 i R R
2.5 /R REBEAEKMES

X::l

59
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mRRRERERE: EX

SR ,
« — PN BRI N AR EE B A
Eﬁ%ﬁr B RN NSRRI AR 2R “5
. zllngue%es)alé TmmgtDNFdf e
- MHRETE

—A H B /\ﬁ‘ NP R EHAS
?th;lj%ﬁé e Be i B /R BN, FRHHA

- KR RIS —{EH ULAD
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%x i %Tﬁwﬁlq HIBTETEE, g Rqy, )

sim(dj,q)z{

ﬁﬂ%Sim(dj q)=1,
FHR.
sim(d; , q) AR

ERMRIR

Rhy.Jng SCHRd, R

1if EIqcc | (qcc € qdnf)/\ (Vki’ 9 (dJ) =9 (qcc))
0 otherwise

MRR IR 5ok, BRHAAR

7 i

N ESE @

61
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MREREREE: H/RRHE

- AR E

- RE “H” . ‘R BERNERE

- THEAFEEHLIER “BE” true, 0RR “fR” false
- ARBIECRR)

- 5(AND): (AAND B) = true iff A=true and B=true

- B(OR) : (A OR B) = true iff A=true OR B=true

- JE(NOT) : (NOT A) = true iff A=false
- A/RFIEI

» BAMA/RZREZ BB AR R BIEHA R RIE

- fm: AAND (B OR C)AND NOTD

c BE: WTMARRERP. Q, WRANtrue, HAQN

true, MFRPEEZQ, L AP-Q

62
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63

mRRERE: ERAARER

- EEBEWEHTENAN— DN EITETEDNF
- . U=k, A (K, V K ) TR N
q=k, A (K, V= )=k KoK, VK ko —K. VK, K, K
Qur=(1,1,1)V(1,1,0)\V/(1,0,0)
- Bl H—MorEf= cdHr) T ERE
(K., K. ,K.)
e fT— AT LLE S TE Termi a2, tndoc=aAb/Ac/AdAe
A ~ydoc— (43 2)q, AT LAARRLE N1

K

63
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mREER: BRTE

TR E

& &

A BA

ULEC B A

: IRAN AR RFTIAXNTE R
- A5 JREHE FAND,OR, FINO TR IEZE WA I
OB XEFEERICHIES

JLFC

- TR EEBIHIF R IR R G H B 5% o] B R AR B
- I 30EREFENEIERTA
- HHMEFH RIIR 2 REATIIRAREH (1) A /- i A
- R, BHESFKERS, mac osxHispotlight

64
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MRREMA: XRHTBESQL

- SELECT * FROM Persons WHERE FirstName="Bush'

- SELECT * FROM Persons WHERE Year>1965

- SELECT * FROM Persons WHERE firstname="Thomas *
OR lastname="Carter’

- SELECT * FROM Persons WHERE
(FirstName="Thomas ¢

OR FirstName="William') AND LastName="Carter"
- SELECT * FROM Persons

WHERE LastName IN (‘Adams’,'Carter’)
- SELECT * FROM Persons WHERE LastName

NOT BETWEEN 'Adams' AND 'Carter’
- SELECT * FROM Persons WHERE City LIKE "N%'

65
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w5 $E5h

/=

UL BC HY K ER

- “KEE” AND “/Ni” ¢ HEEMZRHD4, LEEW
D1,D2,D3f &R
. “KEE” OR “/Pt” . FLAHD1,D2,D4, {HLEEEI

BIINER
Terms Query: « KAl AND /™
L E&EF B S
XK S Il
D, 1 1 1 1 0 0 et
etrieva
% D, o 1 1T 10 1.. — Matching
D, 1 0 O 1 0 0 .. @
D, 1M o0 o0o{lx1 ..
Result: D,
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WEStlaW BETTER RESULTS FASTER.

7_|_l_\'1§IJ . WeStLaW http://www.westlaw.comy

N R BE AR R ARSI AL R
- JLHTHIZEEE; 700 ooo% P

- REH F%%ﬁ, REH
i&@%@?ﬁ

- What is the statute of limitations in cases
Involving the federal tort claims act?

« LIMIT! /3 STATUTE ACTION /S FEDERAL /2 TORT
/3 CLAIM
- /3 =within 3 words, /S =in same sentence

-ﬁ%?ﬂm ] P EE EXRAE AR
A NH F' JI%HE I %nE B E,'A{v%ﬂ’r -7
-@mﬁ FARRE RS EIFRSER

67
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afA R~ E M grep/rfil (IENFRIEIC)

rep -c "'48"" test.txt
- G ETE UL “48” FRIT AT R 2
- grep ""48[34]"" test.txt
- BFH CLERF €487 TRk, SEEATFRR 37 B “4” BT RIAT)
- grep "N["48]" test.txt
- B RRHATEARTFRF “48”7 W)
- grep "K...D" test.txt
: mTﬁ‘Hﬁ%—/\iﬁ‘% “K”, £, =, NREERFR, BANFHR
% “D» %EE’J
- grep "[A-Z][9]D" test txt
. ﬁz'—{‘ 'II:B N\ ? ‘:‘JE % “A_D” , :/\ ? % “9» , E‘:A
e AR *
- grep "'[35]..1998" test.txt
- BRFE—NFRRIES, FEANFRRER, BL1998ERHTEIT
- grep "4\{2\}'"" test.txt
- BAHILRER: ErfBess 47 2OEEHARKKFET

68
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F2E MR ENMEHERS

- 2.1 15 B EEEBR
- 2.2 — M B R R
- 2.3 BIHEE T

2.4 AR /RRE R
25 R ERANRAET

X::-l

69
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I

Nsq
PH

AN r= =l e DA A 4
m/REE: BEEZHE
B oz
N3
BREFREE, LE—TREH
- Brutus AND NOT Caesar
- Brutus OR NOT Caesar

EXMENLZT, GIFMRMEEBLEO(x+y) BR8] P 8RS ?
2 Z an ey 48 ?

S TEBRRAA/RERNAHEGEAM?
(Brutus OR Caesar) AND NOT (Antony OR Cleopatra)

- FRSRBEABAE “2RH” BB N SRR 2
- A BEMHERR?

- BB A 47

70
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el [Ny R

- B E W RAEIRF AT AT
- ERB—MEAHANDEEN LKA

X TE—AHIL, SARAENEHNERR, Rk
T “&” Bk

Brutus m——>[ 27471 8]16] 32] 64[128

Caesar m——>[ 1] 2] 3] 518 [ 16] 21] 34
Calpurnia m——>[13 116

&18): Brutus AND Calpurnia AND Caesar

71
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72

B HRALRGIT

« R R SCRY AR ) I HEA T AL T
- SCACEE SRR/, FBAAEKH
0
XTI HIZRE
FE 1R SRR SR I ER
Brutus m——>[214 16] 32| 64[128
Caesar m——>[ 1] 2 518 | 16] 21| 34
Calpurnia m——>[13 116

12

}%F8(Calpurnia AND Brutus) AND CaesarfJ|[iF 4 RETIA]
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73

E—AxHILL

- e.g., (madding OR crowd) AND (ignoble OR strife)

AND (killed OR slain)
- IR BT TH TR B SO AR

- DR ST AL T i

‘ Tﬁ'nn A %M/

MBI KB FHATAND

73

FAORBRIE RIS R KN

73



ERRRSHIEEZTE

2019/2/26 74

BZwm (J]@l-7)

IR TER I T BRI AAE R

(tangerine OR trees) AND
(marmalade OR skies) AND
(kaleidoscope OR eyes)

Term
eyes
kaleidoscope
marmalade
skies
tangerine
trees

74

Freq
213312
87009
107913
271658
46653
316812
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fRTIREEIN, EERETLEtA0)EE?

.fﬁjéﬁ?

1 R EHR K

-ﬂlﬁ SRIT: £ “AE” MHEH “ZE/” .
- M HEERTI N RFES R A HRNAE

- O RIIX -ﬁ
- IR EEFR “D.Manning” , IE3CEFH “Information”
SRS

75 75
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A[{SE R 2N

- B )R B LR BROIK
- 2UR vs. 1IR
- 3R vs. 2R, FF
» — R R T HH BRI B 2 ik

- T B G SO R BB

76 76
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R(A,B) 70 80
A;
140 1 0 0 0 0
150 0 1 0 0 0
160 0 0 1 0 0
170 0 0 0 1 0
180 0 0 0 0 1
R(A,B)\B, 40 50 60 70 80
A;
140 1 0.8 0.2 0.1 0
150 0.8 1 0.8 0.2 0.1
160 0 0 1 0.8 0.2
170 0 0 0.8 1 0.8
180 0 0.1 | 0.2 0.8 1
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78

MRER MR EE BREBE S

%ﬁ’ %E: fﬁ‘j&";}:?.
- BT /REH
» R FRE AT R AW B SIS

- A ZR LR ] LA i 2 2 R A 2

R WA IR A E
4R 2R R 2 RA
/R 2 A

78

g*ﬁ%’% ’ %ﬁ 'JA;Ri—::

R — N3
- HREZERIEN AR RS RETHRF

L=

/R
i

«—

HEFF

« [B1E %]

R HY

l%%

iz
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i R /RREZRUE T E R

s Eljﬁ%l‘;ﬂ ..:':’LND “*"J‘iﬁ{[” L ﬁlﬁ%n OR “,-"J‘\ i&‘fﬂ.aa
D, 0.293 0.707
D, 0.293 0.707
D, 0 0
D, 1 1
x,v=11f a term existsind, TIE 8o 4 T 2 EE

x, v=0 otherwise
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503

- AR B WA

R RHAF

THEEMAEERR

B HERREBAEAR E X G FRIETHFIRR
- B BRI SCRY I A

- B IR B

Al AP R —HEE Tﬁ@ﬂ%&ﬁm%iﬁ

SZRPBRERERRM—E K, BER

80 80
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E| Y AL A E

- BRI — RS BN AR R M

E VS 2:51"291{%&:1

2019/2/26

TH

Employee Manager Salary
Smith Jones 50000
Chang Smith 60000
lvy Smith 50000
- JE G AL BEE E 18 B BRI DR

- U BERRBIERHIRHE

BRW: WFAART “BE”

81

B ERARIES
FR P TR
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F LR LIRS

- SERR EEFE IR R IES LR
- BlAnX — R PPT R H ELA A F1 I B 4s 5 W P 2
B,
- Title contains data AND Bullets contain search
- B
- Title i1s about Object Oriented Programming AND Author
something like stro*rup

S TP

o ] 2 .
- B2 “about” ?
dERE A HE

“N]+

||
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INE

- Pk,
- ScRygR
- Wi
- SR B
5
CBIABIBIRR GBS
- AR AR ] B LA 45
R
- JEG I BT vs SR EHRE =

N

Zrate

83
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(XBSEN T,
K BIHRR S| RS R R A

- S 1-8: X TEH
friends AND romans AND (NOT countrymen)

AT 45 FH countrymen B SRS AR ER SR AG T A I &)
SMEERIRFF?

- JRL-5: BAEHRCR RS HEEH BEEM/RE
WREN, FERENEERE? X FHNEN
(Brutus OR Caesar) AND NOT (Antony OR Cleopatra)
ﬁagﬁaﬁ‘ﬂﬂﬁ PR T N SE RS FF S 2 BB n
P :
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