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2.1 2.2 ks i B R INAE 2 7 AN X TH) o IXTRLARE R (AR R

CRty kS
1~5 200
5~15 450
15~20 300
20~50 1500
50~80 700
80~110 44
TS B A ARk o R A

R
SEHE A ELIX ) : N=200+450+300+1500+700+44=3194; N/2=1597
" 200+450+300=950<1597<2450=950+1500;
" 20~50 X W A X ]
TATH: L1=20, N=3197, (Cfreq)=950, freQmedian=1500, width=30, 1fif2
X (2.3):

N/2-(3 freq)

freq median

3197/2-950
1500

median = L, +( Jwidth :20+[ jx30:32.97

median=32.97 %/ .

2.2 2.4 e F T o0 M B (0. 5 JB M age. Bl cALI) age (H (LLISHG )
&: 13, 15, 16, 16, 19, 20, 20, 21, 22, 22, 25, 25, 25, 25, 30,
33, 33, 35, 35, 35, 35, 36, 40, 45, 46, 52, 70,

(a) ZHHERIBME R A P HOEH A7

(b) B I ARBOEAT A7 DR s CRIDBUE  =1I8455),

(c) BARMhIE 2 A2

(d) PiRfe CRmg ) $o 0 Bl (1 28— DU A7 H Qo) AEE =AU 7347 £ (Qs)
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(a) ZBIR MBI A? P A2

N
EIfE X:ﬁin:809/27:29.96;30 (A3 2.0 ANV 14

N, BIx4=25=0Q,.

(b) BRI ARBOR AT 4?7 PHEHR g CRIXUE, =55,

EABERMIARBA A 25 R 35, RAELEFIRE B ATR AL, DRI i
ARHL

() B ERAT 42

im0 b SV EOR B KR M BN R MIE . Bl: midrange=(70+13)/2=41.5,

(d) REE CRLmE b et etk 1O 28— DU 267 80 (Qu) FIEE =AU 7785 (Qa)
i, 9

Bl 55— VY L BN K AEAE 25%4k, BIAE(N+1)/4=7 4b. B LL: Q=20
T2 = AN VU BN K AEAE 75%4E, BIAE 3x(N+1)/4=21 Kb FTLL: Qs=35

(e) &5 A 1 TS .

AR AT 5 KOS el ME L BB AU L AL A
PUSM 7B R ARG G B4 T 0 A AR RAF IRV, JF HIX e . 13,
20. 25. 35. 70,

(f) 1 HdE .

% o

(8) I B 5 A B AN R 2 Ak 2 A A

G A B Sl R oK R TR B A T BUAE T AR AN B AR R4 AT R ST R AR
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2.32.7 {218 2.4 25 1 age Fdls [R125 T 41 n) @

(a) MR IE TR LU BB BEAT 0, IR R 3. RRARIIP IR
PEEX T-45 % BB, BRI .

(b) AT if 2 HCHE v () B A2

() X THHI, AR LA 7775 ?

s -

(a) AR IE DGR DL E B BT 0, MB0REE N 3. MREIRIID IR
PR T-45 5 B, ZBR IR .

FHAERBE R 3 I A AR BB Gt v DL E s BTG TR 22 DL R AP BR:

o DR 1. XNEUEHETY . (BROY R CHET, LU AT EZ DR D

o PIR 2. MHEE RIS BIANA 3 M

Fil: 13, 15, 16 #i2: 16, 19, 20 #3: 20, 21, 22
Fid: 22, 25, 25 5. 25, 25, 30 #i6: 33, 33, 35
#i7: 35, 35, 35 i 8: 36, 40, 45 1 9: 46, 52, 70
® DR 3. THEAEN SR I E AU

o PIR4. HEHM VA MM E BN BAE  IEAME

R 1. 44/3, 44/3, 44/3 6 2: 55/3, 55/3, 55/3 46 3: 21, 21, 21

i 4: 24, 24, 24 i 5: 80/3, 80/3, 80/3  #fi 6: 101/3, 101/3, 101/3

¥ 7: 35, 35, 35 i 8: 121/3, 121/3, 121/3 4§ 9: 56, 56, 56

(b) AT 5 K v ) B R A2

RN 50T I ACHKG AR R0 G B “ 57, ARSI BB o T BRI AR
HMIE W LA B o AR Rakd, — M AWLE S IR I el R A, vk 5L
FH P 4l e s B0 0 A K DX 23 1T BE V) B Ao IR 8] BBV B B M Re B N
LY NIRRT NIVAY (i B 78

(c) X FEHEei, AL A 52




Foe ] F R E 6 (0 5 2B AE 0 (R 0486 7 ik, i AL RO R 5t
T o AERIERE, SRR TR R PATAE I 046 7 2K, SR AN T i B
Bt ate BR T AR TEA0, T LA [ AR A ek ko Bt dn i
etk 2 etk mlH o BB BRI SR AT 2 2, XSl RS 4
3| iy RO HicHs

2.42.10 W1 F S 7V R AT A 2

(a) min-max MYEAK .

(b) z-score FLIEAL -

() NECERREAL o

fRE

(a) min-max VG4 .

{E 18 J& [new min, new max].

(b) z-score ML .

{15 J2[(0ld_min—mean)/o, (old max—mean)/c], MEIHKE, KT A Al GE
R AR IR (— o0, +o0)s

(c) /NECGERFITEAL o

{HI 2 (—1.0, 1.0).

2.5 212 I/ 2.4 43 I age Hcdfs, A1 LUE f) .

(a) 1] min-max BIGALKF age {E 35 284 5][0.0, 1.0]1X[d],

(b) i z-score FuAL L age i 35, H 1 age IMARIEXR R 12.94 &
(c) MG FH/NECE bR LA AR 3 age 1K 35,

(d) XFFgaE s, PR REHIMER R BRI IR B .

s -

(a) 141 min-max MYEALHKS age {1 35 A8 F[0.0, 1.0]Xd].

" ming=13, max,=70, new_miny=0.0, new_max,=1.0, Mv=35,

., V—min, . .
V'= (new max ,,—new min,)+new min,

max ,—min ,
_35-13

= (1.0-0.0)+0.0 = 0.3860
7013




50,

(b) M H z-score FIEALALH age 1H 35,

o age MIbRiEZE N 12.94 %5,

134154+2%x164+194+2x20+214+2%x22+4x%x25

A=
27
+30+2><33+4><35+36+4O+45+46+52+7O
27
_ 899 _ 29963
27
N
> (A -A)
oy =" =161.2949, o, =+/o2 =12.7002
N
> (A -A)
5 s2 =t —167.4986. s, =452 =12.9421
v=35
y oo VTA 35229963 5037 g a0
o, 12,7002 12.7002
g vo VIR 3529963 5037 0 o
s, 129421 129421
(c) fEH/MNECE FRRLEAL S e age 1H 35,
35
FROCIARN 70, PILLIR2. V== = 035

(d) XT3 € R, ARIESSAE IR AT BRR R B .

I o

2.6 2.14 % 12 MEENKICEHA L P~ 5, 10, 11, 13, 15, 35,
55, 72, 92, 204, 215. fHHW TR T EHHRIS =1
(a) S5 (5

(b) =¥
(c) Ik,

B

(a) M (55

e R

5 s

o

% Xiloy

binl

5,10,11,13

binl

15,35,50,55




binl | 72,91,204,215

(b) SETERIIT
ARG AE: (215-5)/3=70
binl | 5,10,11,13,15,35,50,55,72

binl 91

binl 204,215

(c) FK.
PATo] DU — PP B SRR BOR . 2 AN ORI TR £ s 3 ik 3 N4
binl | 5,10,11,13,15

binl | 35,50,55,72,91

binl 204,215

2.72.15 MH 218 2.4 45 H age B3,

(a) i H—ANEETEh 10 1555 H T

(b) AU NERHFEE AR 2) i) F: SRSWOR, SRSWR, HIEHhkE, 402
e RN S IREARTNZ “F4E7, “rpap” il “2487,

s -

(a) i H—ANEETE0 10 1555 H 7




(b) M NEFRAER AR A i) . SRSWOR, SRSWR, ZEHhHE, 22
e, AN R S IMEEARTIZ “HE”, “HE” il “ZHE7,

JCA:

Ty |13 | Tio |22 | Tio| 35

Ty | 15| T | 25| Tao | 35

T3 116 | Ti2 | 25 | Tar | 35

T4 16 | T3 | 25 | Tz | 36

Ts | 19 | T4 | 25 | Tas | 40

Te | 20 | Tis | 30 | Tasa | 45

T7 120 | Tie | 33 | Tas | 46

Tg |21 | T17 |33 | Tas | 52

To | 22 | Tis | 35| Tor | 70
SRSWOR FI SRSWR: A& [A] IR [ FEHLHAE 25 ] LAAN[E], (H 5525 B G im]
FIt LAANRE A AR R ) o6 4 o

SRSWOR | (n=5) | SRSWR | (n=5)
Ty 16 T 20
Ts 20 T 20
Tio 22 Tao 35
Ty 25 Ta 35
T 52 Tos 46

SRRARE: BORIGIREIA 6 2K, ATt m 2K,

Samplel Sample2 Sample3 Sample4 Sample5 Sample6

T 13 Te 20 Th 25 Tis 33 T 35 T2 52

T, 15 T7 20 T2 25 Ti7 33 Ta 36 Ta7 70

T3 16 Tg 21 T3 25 Tis 35 Tas 40

Ts 16 To 22 Tia 25 Tio 35 Toa 45

Ts 19 Tio 22 Tis 30 T2 35 Tas 46

Sample2 Sample5




T6 20 T21 35

T7 20 T2 36

Ts 21 T2 40

To 22 Toq4 45

T | 22 | Ty | 46
YRR FRBER Y E AR, AR B AL 45 R AN A .
T, | 13 | young | Typ | 22 young T | 35 | middle age

T, | 15 | young | Ty | 25 young Too | 35 | middle age

T3 | 16 | young | Ty, | 25 young T, | 35 | middle age

T4 | 16 | young | Ty3 | 25 young T2, | 36 | middle age

Ts | 19 | young | Ti4 | 25 young T,3 | 40 | middle age

Te | 20 | young | Tis | 30 | middle age | To4 | 45 | middle age

T7 | 20 | young | Ty | 33 | middle age | Tps | 46 | middle age

Ts | 21 | young | Ty7 | 33 | middle age | Ta | 52 | middle age

To | 22 | young | Tig | 35 | middle age | T»7 | 70 senior

Ty | 16 young

Tz | 25 young

Ti7 | 33 | middle age

Tos | 46 | middle age

Ty | 70 Senior

2.8 55555555555555555555555555



F3E HIFECES OLAP HAHLA

3.1 3.3 e A& —4E: time, doctor Fl patient; FIPHNEERE: count

Ml charge; 1, charge 7& P AEXHH A —KIZIE I

i& ’

(a) F1 2 = FhiAT i B s 0 e e =

(b) i FH () s 28 (KA —, i I 2 6 PR A =

(c) H3EATT 4 [day, doctor, patient] JF4f, 2 T 41 H 2004 A4 B= A= IR0 9t i
I AT ELE OLAP 44 ?

(d) A TAREIFEIRER SR, S —A> SQL Al B Bodls 47 e 5% R Bt 12

» AN

fee(day, month, year, doctor, hospital, patient, count, charge).

%

(a) FIZ =PhimAT A G A A S

RRRAT B R O TR, FAEEAR I, S A Ao
(b) 1 FH(@) 52 Bz —, T AR s e R

3.1 R 1A B



time

dimension table

time key

fact tahle

doctor
dimension table

davy

time key

day_of week

doctor 1d

dooctor_1d

month

patient_1d

doctor name

phone#

quarter

year

charge

address

count

SEX

patient / .
dimension table /

patient_id
patient_name

phone #
SeX

description
address

Figure 3.1: A star schema for data warehouse of Exercise 3.3,

(c) FHFEEAT A [day, doctor, patient] FF4fi, A T 41 H 2004 HEREA A R 3%

M, N YPATHELS OLAP #24E 2

area_id, major, status, university) ,

NAHAT (A LA

® /eI AI4EM day |35 %] year.

® (EIZED] ), time=2004.

® 75 N4EM AN N individual patient _F35 24595 A all.

(d) 9 THRBIFEFEREER, Sl SQL &l {BUE Bl A7 ir o R Kl 12
HAH A fee(day, month, year, doctor, hospital, patient, count, charge).

Select doctor, SUM(charge)

from fee

where year=2004

group by doctor

3.2 3.4 i€ BigUniversity [P0 G20 Z W H 4 /M4E: student(student_name,

course(course_name, department) ,

semester(semester, year)fll instructor(dept, rank); 2 M H: count Al avg grade.



ERAME S Z, JE& avg grade 77805 A ) SEBRERFE LS. fER SIS )2,
avg_grade /A4 € A G 1P RS

(a) iz EH G e =5 AL TR K

(b) H1 3 A J7 £ [student, course, semester, instructor] JT 4 , A 5 H
BigUniversity #>%7AE [) CS TRER 1124 g, W, 244 TR L84 7K 1¥) OLAP #24F .

(c) WBH4EE 5 2 (B alD), U1 “student<major<status<university<all”’,
AL S 2D TR

R

a)  hizEdh e SPGB B R .

b) ™1 3 A J7 1A [student, course, semester, instructor] JT 4, A ) H
BigUniversity #4272 () CS TRER 1124 g, W, 244 TR L84 7R 1¥) OLAP #24F .

IXLCREER AL AT A0 2R COLAP) 41T

i.  AYURFE (course) 4EM course id “ 45" 3| department.

ii. ¥R (student) 4EM student id “ 4% #| university .

iii.  HX department=“CS” Fl university= “Big University”, #rifFE (course)
YeFn2gE (student) 4EV] o

iv. WA 2E (student) 4EM university 4% student name.

c) RS 5 2 CEES all), W1“student<major<status<university<all”,
AL S 2 DT R

EASLIT KL 5°=625 N TT 1k



course univ student

course_id \ student_id student_id
course_name course_id student name
department semester_id area_id
instructor_id major
semester count status
Yeik —
avg_grade university
semester_id
semester
ear
y area
: Yek
structor
ek area_id
Instructor_id city
dept province
rank country

3.4 3.4 RGN S e B

3.33.5 BUEBHEGEMLS 4 N4E: date, spectator, location Al game; A2 4
¥ count Fl charge, M charge f& W AKTESS ) H LA AT H 14T 2. BiAx
AU A NBCEAEN, R AN 7] (R 2 b o

(e) I H U O R ) R AR A

(f) Hi3L A J54A[date, spectator, location, game]JT4h, R Hi 2004 422 A
- GM_Place [FJ AT 2%, N 4HATHRLE OLAP #:4E?

()X THHE G E, MrEIREEE . ALy A, (8 s i 48 H A7
2R 5 | 5 A RG] R

s
(2) ) IZEE G PR R ERA



date sales spectator
dimension table fact table dimension table
date_1d date_id spectator_id
day spectator_id spectator_name
month game 1d status
quarter loc Hfiﬂﬂ_id phgne
vear count address
f;"f charge
game /! . ?{:-mr;ran
. . dimension table
dimension table / : X
/ location 1d
game_1d / location name
game_name phones
— = street
description ity
producer —
province
country

3.5 B ) 3.5 TR G R AL B A

(b)  Hi3EA T A date, spectator, location, game]JT4f, A% H 2004 424400
IXAE GM_Place HLEAT 3, NCUHAT LS OLAP #:4F 2

® JiHH (date) #liM date id F#45% year.

W H (game) HiA game_id 43 all.

ik 5 (location) %l M location id |45 location name.
APWLAR (spectator) i A\ spectator_id |45 %1 status.

] status_ = “status”, location= “GM_Place”, F year=2004.

(c) XM THIECHE, MERIZAFHN. Daxarii el Fing i ie i H
ASEEGIE iy N )

A7 B ZR T 38 T A AR A AT . o, 6 T ANSE 7, dn SR i o 2
fiI% 5], 71 location fll_ B LLER . M4k, FREBRAE T AR, A
Pl T ARSI ) T L, I SRR A B R A RS, XA A A
[F1) R N\ b I ) 8 25 PR O o 6 AT R I AR R B I A, SR AR5 b 1) H 0
(date)2f, JH TR RTIM I ESAER K. B, — NP 10 FREd e &)
3650 AN Hadsk, ERA SRR PR TOA T2 3650 £ (HKZT 456 -715)
BRI R



3.43.9 X THHE L AR

(a) ARHE TR LT R - IO SR AR e K, A1 L BRI = AT

(b) X T EHA 3 Mktime, locationfllproduct (¥ 37 744, i %variance (J7
ZE) & T W3 WAz R B s e, iR e SR TR

variance LM AL : —> 1 (x, —%)*, b, X JZIXLe IS,

(c) B RO “Hemlf 10 MBI T8 W el 72 5 3 7 vk AT 2t
CAEY 3

2

(a) M vH S B ST AT FH R SR B pR 8, B e 1) = b AR

SRR A AR, B E, RAaUE

(b) T HA 3 A 4Yitime, locationflproduct B 7 714, fi¥variance (J7
2 JR T2 WS r R B R — e, R i e foR: UHE

variance I AT s D (x %) I, %SG TH .

X
oF
<
g,
g
(@]
o
=
&
=
+
.
>
o
FI

SN IR R A GBSV E

IR b R N P )

FITEL, J7 2R B ARER S B o RAE T AR AR o3 ieir 22 K3k, 7 22 m] LAH
R IPEIE S B i AN, OR B OF B R R AR

(1)  JCHMEE;

(2) (XA

(3) XA

Beoe I R LLE , K C A MBCREN. (AR xilfRTHE A, sk al B Bk



NAAF BN Jj Zvariance
(c) e RO “ It 10 ANMEEET” . WS WAl 7E 250 7 A4 B A vk
CACY S
(1) XPREANSZIT R, AR e H 10 A7 B TCAAEAT BRI 2 1Y) 10 M40 85 4
(2) HIX 10 MEE TG B B A0 R 2N .
(3) AL —AN T, R ZT A P IR BB T 10 AN M
B, R AR i N A
(4) HE(Q2). 3), HBNEm AT P A e A JE1E k.
3.53.11 fEHFGER AT, 2B LU SR EHRER A (ROLAP),
B YR FEHAR (MOLAP), SURAEHRZER A (HOLAP) S,
(a) fATZEREIREERP S AR
(b) RTEFRHEAR, MR B B o ST
i BIRGEERN R CRARRED.,
ii. %,
iii. b
iv. BRSO
() TRENAFPLIFAR? Tft 42
fB
(a) fATEEREIREERP S AR
KAPM T EEE AR (ROLAP) J& i g5 a%, 3T 2 4ERL AT
5, TR AR v MR 25 4% AN % i g LR 2 (). AR OC R I EYT AR R RN
DBMS {76 I B A, 1 OLAP R {3 REH A 45
Z WAL AT AL AR 252 (MOLAP) RS T- 5041 1) 2 4 A7 fifs 5 | 45 SRR
INEZZ =N A2 NS NE R A S ESIRC IR oS i ey
IRA ML BT AL B S54% (HOLAP) 454 7 ROLAP Fl MOLAP K, 3
71 ROLAP BRI ] il MOLAP [FPLidi i1 5. HOLAP RV K11
ABAAT AR R T, TSR ORAFAE 7> B ) MOLAP £7-6ifi
(b) RTEFRHEAR, MR B HCn o ST
i BIRGEERN R CRARRED.,



ROLAP: XM —> OLAP JIk%5+%, HdaEr A n) LU — M HIE
A SEHR IR RIS IR R A R RS (DBMS) SEIL, X
AN SR 3R] DA it 4 5 317 AR 1) 5 AR B30t A Eh 45 v Bk S U7 AR IR B X
EERRER A R b I

MOLAP: K T P24 — ANl 1, MOLAP FiA ] 2 4 B 240 45 1 K A7
it B R 22 B HO2H R AR R BB ST T A

HOLAP: HOLAP AR IRF (7 W AN 5% Z B0 o A7 it o — 4
2K MRS, I HN - MOLAP KA7fifi = )2 IR IR 4R

i. 4.

ROLAP: #r—4EHC RIS F R B, ARG & B 4R 1 — ANz A0
R SRadsk. g, AHZE EEEERYE, Ak seses & A s
SEAE IR DT 1) A i s ol serb s (R I B3, 8 4 BASE Je T
R, B s THER BB,

MOLAP: {EER LT AT B4, A3 20 EE (¥ 4 15 F2 2 I S 4 1.
HIMES e B, VAT s e NI T B 5K, 43 20 2 A i #cdls
HOLAP: 1] HOLAP £ R##AT EA& 744255 ROLAP 5 MOLAP
AL, BEAREAE AR SE AR AR N 2 (R BAT B A F I BR

iii. .

ROLAP: FoA A FHVC R e R v B — 4 Al J2 ok T -3k i %,
XA RAL IR — AN A B, i R e E R B B 0T
B JEPET — MRS BB DX I i, RS A B BT R S R b
FEXFMEBLT, STy B & P AT (W18 . IXAME b 45 s I R
BRSNS AT A Bk A, 4140 dollars_sold.

MOLAP: 4 T EEHE ST R P AT AR, BB & o) 2 LA
FUBAEM AL, i, Rnr LAV HRGE T 0 PRI H , H H SRR E R
AR H .

HOLAP: ffiH] HOLAP £ RFFAT MK 77445 5 ROLAP 5 MOLAP
AL, SRR AR SEAEAR N ZE (R BAT B A R B R

iv. BT



OLAP: 4 T HUTHE R ERT, Jeth a2 MM s A eI B sk,
WA Z, WHEATCHBNC SR, JF Hin BARRREE AL &0,
SEHCAE, I HAR R AR R
MOLAP: 24 T HATHE TR, ek a2 AN K ot MOLAP A7
Ttk WA, RN TG EZA 5, IR AR A . A,
BEHRZIOH, JF HL BRI
HOLAP: 1 ROLAP 5{ MOLAP AL, SR MEEAEAR N 4E ) AT
A B
() MREXIMLIALA? AT A2
HOLAP £ LSk M, BRI B3 ROLAP 1 MOLAP Jiikfifsi, JF
HLaE S T e A6 i o i RS2 7 AR ARBR A Y, W16 $E MOLAP J5 . Wik
M, HAER &, BRaAr2ol ORMREIEE), X5,
AT A VSIS AR, T AN 2T R 58 Ak .
3.6 2009-12-8
3.7 2009-12-07



FAE HEAIFFTESHEZNK

4.1 BE 10 4EIEATT IR RS 3 MEAHIT: (1) (ar, do, ds, dg, *++, b, dio),
(2) (di, by, d3, da, =+, db, d10)FI(3) (dy, ba, C3, da, =+, b, dio), Ferfra;#d;, bry7#dyJf
Hes#dse L5 AR B2 & count.

(a) SE B LT R L DA RS T R

(b) sE LT Z AN RS RE CIEEEA) Hioo?

(c) TR VKL ST R4 AE A “ count > 27, BKIL ST T (R & 2 DA A IR 4R
IT?

(d)¥70 ¢ 2 HIT, WRAFAEHIT d /8143 d £ ¢ FRe kil (HP d JE
AR “*” EE e ¢ il <+ 332D, JFH.d 5 c RAMEINERE. FLJ7
PR A R P S G S B S T R o I SE AN TR 2 DA LG ?

g
(a) SEBH LIRS 2 AR TR Y
210/]\o

(b) AT EE Z DA RE HEEA) HI?

(1) BTG AT L AR 210 — I AN 2SRRI 0, SR P 5 T Bk 1) L%
MBI 32" =3 AN,

(2) T 32D HAZ SR GLE T 2R BOMI AT, Ix2TCHICK, *, %, dy, +,

db, dio)) N BFX LT 3 WHD MHIT, ERERATN B BETE 52748
B HIC,

(3) XFEFE: 3x2'0—5x27—3=19x2"—3 PMIEFREN T,

(¢) WYKL TR 4 E R “count > 27, VKIS ff & 2 AR B8
BEHIT?

(1) (%, *, d3, da, ==, b, dio)fT 2 DUHEL, PR HEIT 1 FIHIT 2 771,

(2) (*, do, *, dy, ==+, db, do)FT 2 M UHEL, BN EEHRIT 1 TG 2 A,

(3) (di, *, *, dy, *+, db, do) A 2 NI BN E R IT 1 FEIT 2 77 A

(4) (%, %, %, dg, =, db, dio)F 3 MUTEL, BUMERZMHIT 1. 02 FIHIT 3



FRAE

(d) ¥LIG ¢ WG, WIRARAEERIT d 75 d S0 ¢ FRRfL (/I d il
AR “*” {8 c ity “*” 928D, JrH d 5 c AAMEREEME. Hy
AN E P BT 20 I IR AR ST A o 58 A T AT 22 /DG ?

AT 7 A, A

(1) (an, dy, ds, dy, *++, b, dio): 1

(2)  (dy, by, ds, dy, =, b, dig): 1

(3)  (d, dy, C3y Ay, =+, db, dip): 15

(4) (%, %, ds, dg, v, db, dio): 2;

(5) (%, dp, *,dg, ==, b, dio): 2;

6)  (di, *, *,dg, -+, db, dio): 2;

(7) (%%, %, da, =, db, dig): 3o

4.2 F LRI ST T RV T, 2 AT (MultiWay ) [ZDN97].
BUC ( HJE ) _Fi14) [BRIJAT Star-Cubing[XHL WO03]. fij S x =y v
CREH —PIAT A EE 250, IFAERL R 4041 B BB e AT I AT MR A

(a) VFPEARYE (B, T8 4. BB SE AL

(b) VS AT EEBURV RO S A IR DR 2T 10 AL UK ST ik

(c) IIEm4E (Blln, AR 100 4B, FEkeK LSz

2

R BIARBRR T — Pk Bl 32 75 A 77 AT A% 1) 2 FH I FO8E . i
L EW R N v AU NS Kz N R U

Multiway: [ B IR . Lk H 4 R IF H /M rfg

BUC: HTi . BIHMRI SRR Je=H 7.

Star-Cubing: i A JERZRA A TR~ A AR ) _E RSB, ff Apriori
BRI [ A T

(a) PEARYE (B, ANT 8 4E). BB SE AL A

MiltiWay #1 Star-Cubing #F kb BUC 41 .

(b) VS EAT s EEBURV RO 43 A IR R 2T 10 AL UK ST ik



MultiWay HE LUK (L7 7 4. s BEFLIh 9 8dk 4, Star-Cubing Ltk BUC 4F

(c) VIS mdE (i, R 100 48). FEmikil sz,

MultiWay A& T 150K 1L 37 J57 44 . BUC 1 Star-Cubing 5 s 455 IR
o WSLIT PRSI 5E e BOT A ] B H

4344 BERASI TR =4 A, B, C, HETHIF: |JA=1L 000 000,
IB|=100, |C|=1000. 1€ RFHESLIEE 73 Bepl 10 H95

(a) BB A —)2, e TR .

(b) UIRBFALTTARIBICAEI A 4 FAW R, B SL TR A, Pt
AR S S ED N

(c) Fa A AT sk B ds /N AL Ty AR T S SO, IR S 2-D Pl
(A7 2 )

i

(a) BE g A —2, e RIS .

AB BL Aac

s
A4 B 253 4.4 ThAT TR SE A RS

(b) WERAFNSLITRFRICAFI > 4 F IR, AL TR SR, Pt
R RAIEC SN

iR A A RVATE LN PSS =g Tl

0-D Ti i 744 all:1

1-D —4EJ544:  A:1,000,000; B:100; C1,000; /Mt 1,001,100

1-D 4 J7 & : AB:100,000,000; BC:100,000; AC:1,000,000,000; /)il :
1,100,100,000

3-D =4 {k: ABC:100,000,000,000



fEfgE I SECh: 101,101,101,101 cellsx4 bytes=404,404,404,404 byes

(c) Fa 28 ) K Hde N ST AR S RO, JF S 2-D SR T
T A (A S

FIT 5 B /DA 23 TR) IR S B-C-A o 1531 — 4E B0 37 7 7R I A4t 5 e 4k
H

AC: 1000 000X 1 000

AB: 1000 000X 100

BC: 100X1 000

WA YENL TR AB X B 4EREAF B YN TR A TR R R, Y
SR BC X C dEREM R4 itk B iFE =R, Z4E 7k BC X B 4
RARAI B — 2T 7k C S e /D s Fxt—4Er 7 8 B AT 3 all TS i /b
W 4.4 BFTR

AC  AB BC

~.,

ABC
4.4 & GR>) 44 TP T B M A DO R TSR
TH BT 5 (A7 it 25 [R) A A
Tolal space=(100x1000)+(100,000x100)+(100x100,000)
=20,100,000 cells=80,400,000 bytes  Jil 4t is
“Tolal space=(100x1000)+(1,000,000x10)+(100%10,000)
=20,100,000 cells=80,400,000 bytes”

Sebr B ARET R, AR IEM. BRA AT EIEMEZ 11,100,000

4.4 412 FZIE T 2RI AW : 4% {item, region, month}["IFH ¥
Beor e, SRR FR 2004 BN IR AR A, JERMARART 100 360, TR 47
A TEs /N AR A IR 1.25~1.5 {2 (Al R o4 4% B Al B A0 4

(a) 1 HAZ AW 2R AR T AR



(b) 97 SQL FoRixfrifl
() XA SRR ? S fha?
RS .
(a) 1 i A 2 FFAE S TR K
RO—R1 (=1. 25*%min (shelf)and<1. 5%min (shelf))
(b) Y7 SQL FKoniz iy,
select item, region, month, Min(shelf), SUM(R1)
from Purchase
where year=2004
cube by  item, region, month: R1
such that R1.shelf>1.25*MIN(Shelf) and (R1.Shelf<1.5*MIN(Shelf) and
R1.Price<100
(¢) XM AKEFFAL TR ? 2
EANGE AN ZRHAESL T M, BEATE “such that” $ER)HRH T “<7” 4%
s
4.52008-11-29
4.6 2008-11-29



F5FE ZIRMEEN. KEKFMBEX

5.1 Apriori FAMEH] 148 SCRFEEME R 1 e 30 J i

52522 a1 AR IS AR ORI 5 3. B TN A RN TS
2o R AT AL 5.2.2 WA 28 (B« 5 FERE 21 /8L 5.1(b) AT 7 5.1(c)
(Rl & BRI B )

5.3 ByslEA 5 ANFEY . % min_sup=60%, min conf=80.

TID D) S TR it
T100 (M, O, N, K, E, Y}
T200 {D,O0,N,K,E, Y}
T300 {M,A, K, E}

T400 M, U,C, K, Y}
T500 {C,0,0,K, L E}

(a) 73 M F Apriori £ FP K S 4k tH A B 4L . LR iRzl

(O)FIZE P 5 R TR ST RN VST R 3 G TR (45 H SCRFIE s FIER o,
Horp, X 2REBRIAR R, item ZFRTUNALRE (W “A” “B” %)

Vx etransaction, buys(X, item;) /A buys(X, itemy)=>buys(X, items) [s, c]

fREs

(a) 73 W F Apriori A1 FP MK Sk A B 4L . LR i Fd sl

Apriori H3%: @11 A 5 IR, P AZEXS SCRFE 2 5xmin_sup=3.



M 3
O 3
N 2
K 5 ‘M 3]
E 4 O 3
C,=|Y 3| L=K 5
D 1 E 4
Al Y 3
u 1
C 2
_I 1_
L, =[OKE 3]

FP-growth: 04 7 1) 55— IR F19 5 Aprioni LA ], 1930 FRESCH

MO 1
MK 3
ME 2 ] _
MK 3
MY 2
OK 3
OK 3 OKE 3
C, = L,=|OE 3| C,=
OE 3 KEY 2
KE 4
oYy 2
KY 3
KE 4 - -
KY 3
EY 2]

|

TEE R HERE, 93] L={(K:5), (E:4), (M:3), (0:3), (Y:3)}. FHAHEEAFS,
UL ELIOHER, MR ST EG, 14 2IFP-

Root
):5\
E:4 M:1
/\ \
M:2 0:2 Y:1
/ \
O:1 Y:1
/
Y:1
5.3 K OFP K AL
it AR A% FP B P A S
Y | {{K,EM,0:1}, {K,E,O:1}, {KM:1}} K:3 {K,Y:3}
(@) {K.EM:1}, {K,E:2}} K:3, E:3 | {K,0:3}, {E,0:3}, {K,EO:3}
M {{KE:2}, {K:1}} K:3 {K,M:3}
E {{K:4}} K:4 {K,E:4}




BRI Apriori SN VE SO R AU B0ds e A 2 4, T FP-3E K55
VAR AR T A — OB P, PN AT AR IS DA e SRR R 3t 9 P 1 —
U, G TR . AR Apriori SE AR G B R A3 5
8, ik VAR P A T AN AR s T FP-3G K BEANT 7 A AT Ao 3

(b) FIZS BT 5 R TR A TR U DEFC ) s OCIERN) (45 HHSCRFRE s RTEE S
c), Hrp, X RAERBZ AL, item X RIWAZRE (1 “A”, “B” %):

Vxetransaction, buys(X, “K”)Abuys(X, “0”)=buys(X, “E”)[s=0.6, c=1]

Vxetransaction, buys(X, “E”)Abuys(X, “E”)=buys(X, “K”)[s=0.6, c=1]

AR A R IR R

K,O—E[s(support)=0.6 5% 60%,c(confidence)=1 5k 100%]

E,0—K[s(support)=0.6 5% 60%,c(confidence)=1 Bk 100%]

|

54 (EMIE) HIRARFFROE S (W1 C++8 Java), SCHUAFE A
2010 = R A B IR A S

5.5 BiE1EE 4 ADNFEY . #min sup=60%, min conf=80%:.

cust IV | TID itemns_bought (in the form of brand-item_category)
01 T100 {King's-Crab, Sunset-Milk, Dairyland-Cheese, Best-Bread}
02 T200 | {Best-Cheese, Dairyland-Milk, Goldenfarm-Apple, Tasty-Pie, Wonder-Bread }
01 T300 {Westcoast-Apple, Dairyland-Milk, Wonder-Bread, Tasty-Pie}
03 T400 {Wonder-Bread, Sunset-Milk, Dairyland-Cheese}

(c) fEitem_categorybif5 (B, item; ] LLjE “Milk™), X [ F U AR iz

VX e transaction, buys(X ,item, ) A buys(X , item, ) = buys(X ,item,) [s,c]

T ECRI ko BB k IR AL 2 e K ke BOAIEE k TR 1) A i o Tk
N CELFE AR SCRRE s MBS .

(d)fEbrand-item_category$i /& (Hil1, item;n] LLJE “Sunset-Milk™), X} F
THT FRY R0 IS i

VX e customer, buys(X ,item, ) A buys(X ,item, ) = buys(X ,item,) [s,c]

XTI k FH AR k T8 (RN AT AT R 6

s -

(a) fEitem_category#ifE (Hl, itemn] LLZ “Milk”), 5T T T R0 i



VX e transaction, buys(X ,item, ) A buys(X , item, ) = buys(X ,item,) [s,c]

XHF BRI Ky SIS k AR R k AOAIEE K TR (4 BT AT 5 ORIk

M CRAEEATISCREE s MUEAEE o,

k=3 Jf HANZ 3 Ii4E R {Bread,Milk,Cheese} . 13 U1 T 55 < BERR ]

Bread A Cheese = Milk, [75%,75%] SRR % “[75%, 100%]”
Cheese A Milk = Bread, [75%,100%]

Cheese = Milk A Bread, [75%,100%]

(b)7Ebrand-item_categoryfi . (fFl4n, iteminf L2 “Sunset-Milk™), X+

T 0 R i

VX e customer, buys(X,item, ) A buys(X ,item, ) = buys(X ,item,) [s,c]
XTI K FHEAE k e (EANE AT R

k=3 Jf H XS5 % 3 4L J& {(Wonder-Bread, Dairyland-Milk, Tasty-Pie:
s=2/3>60%), (Wonder-Bread, Sunset-Milk, Dairyland-Cheese: s=2/3>60%)} »

5.6 2009-01-09
5.72009-12-10



$F6E oFFamm

6.1 Taj I PR AR 73 R 2L BR.

6.2 6.4 TR EISAEBING DL T TSR R . 45 e Hlle 2k
D, A n A& EMDIANed, Uk B PSR ITH S (8] 55 22 ) nx|D|xlog(|DJ).

s -

HRAH B OUR AAER TT AR 73 R BT AFAN N RS AT e 2 1 Jm 1 o Y 1
KIRIE R log(ID))e FERE—JZIRAT AT 5 Jm P L O(nyik (RE—AM s ).
1EREZE BT B EO2 D] (FEFTAT Ry B3I X6, RERI TR
O(nx|D). H il P JE1F2] O(nx|D|xlog(|D]))-

6.3 6.11 T 3¢ i Jie D 8cths P i N R B A e . Bl iz Ao i, age “31---
357 RORNEUSAE 31~35 Z[A] . X[ T45 %€ 4T, count X7 department, status, age
M salary 751247 A 4 2 M0 I ToHHL

department status age salary count
sales senior 3135 46K---50K 30
sales junior 26-:-30 26K---30K 40
sales junior 31---35 31K---35K 40
systems junior 21-:+25 46K---50K 20
systems senior 31--35 66K+ 70K 5
systems junior 26-:-30 46K---50K 3
systems senior 41--+45 66K+ 70K 3
marketing senior 36-:-40 46K---50K 10
marketing junior 31---35 41K---45K 4
secretary senior 46-:-50 36K---40K 4
secretary junior 26-:-30 26K---30K 6

d) UpAE A RS L, DM SRR ool CRIAE—AT)



(¥ count?

¢) MBSO I 55, Rt 2l s B iR TR SR

f) e NG, S IJETE department, age Al salary [FI1E 53 4
“systems”, “26++:30”, HM “46K-+-50K”, % G status 1AM DUH-H 2022
22

g) G E AR BT — A2 R AT 2% o bR B AR 25

h) M R EI 2 2 A 4, e IlZRs6) (sales, senior,
31-+-35, 46K---50K), %5 )G AR HE L —UOER)E BIBCE . 7 AR 18]
AEASCTE MMl ey LA B 2 ) 8

s -

(a) WIS SRR A RS B30, DM e AN SOl ol (R —47) 19

count?

(b) MBSO IR 50, R 3 20 5 280 AR TR SRR
()& E—"N 4l EMEE department, age 1 salary [FE 7514
“systems”, “26+-:30”, Fl “46K---50K”. %Isv4l status 1AM 2% UL 432241
A2

filt—: WA B YEZ AT B ARST, B LSS SRAEEAN B PR IR S 4 % .
P(systems|junior)=(20+3)/(40+40+20+3+4+6)=23/113;
P(26-30[junior)=(40+3+6)/113=49/113;
P(46K-50K|junior)=(20+3)/113=23/113;

* X=(department=system,age=26--+30,salary=46K+--50K);

*. P(X]|junior)=P(systems|junior)P(26-30|junior)P(46K-50K|junior)
=23x49x23/113%=25921/1442897=0.01796;
P(systems|senior)=(5+3)/(30+5+3+10+4)=23/52;
P(26-30]senior)=(0)/53=0;
P(46K-50K|senior)=(30+10)/52=40/52;

* X=(department=system,age=26--+30,salary=46K++-50K);

". P(X]|senior)=P(systems|senior)P(26-30|senior)P(46K-50K|senior)=0;
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