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SEELLETIRESEOLTEERD D, BREED
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1>oBFEoHIR/ELL T
6ﬁﬁikﬁi 7) 03?‘&33:&@3 gqu {ﬁﬁ,uﬁ.'lﬂ%,ﬁs-}
TWa. i, 1 DOHMIEX
THE S LS HEEESEL -
He . | w5
T, X% (object) 2 AL T HiED
319, 2EBEEORR S IF nEmTE | ®mie | 390000
BRH & RBRICERUEETHEAT - 113:1) ®% | 400000

3. ARXCREFRT—4
N—2KHEOBREREF7 7 R
TH 5 SP] BRIt oW THS
bDET 5.

2. BERHHWR

2.1 BARF—IR—-REEFNICHT IR
BH7 -2 ~—ARBRROETHTHY, BRI
BOFBCAIGERZCEHNTE S (B1). RicRi
Tr-EgoRizsheEh l >oB#IcHISL, RLE
OFfTR# (BIFROER) Kisd 3. BF R kY
ZEUELSLIGER+~< LY, R TEHT 3.
BRI, BRI 2EEORTITHE%ER
T5. ZEXNUEEICRROLSTbONDSE. Th
SoRER1iIcE EDTRY.

[ & (projection)] FOFDS bhd, RERL DN
BEROHTHREEHEL LS. REEA XCR
ML, Rofr o X 0BH0-%2EDbD% r[X]

1 BEBIVBERT-2~<-2EAOH
Fig. 1 An example of relations and relational database operations.

TRTEE, ROX~NOHERRORXNTEREINS:
R[X])={r[X]1|rER}.
&R (selection)] EDOHHh S, HAFUEMITH
DRFERD HTRELRIRE VLS. 6 ZHBHRET
=, #, <, =, > 20onwThhtTrLx, BE
RoE#: A kBT 3 6 BRERDOL S ICERT S :
R[AOB]= {r|reRA(r[A16r[B1)}.
7efiil, A & B LRIHEWMHELESEBE O ORYET
A% (1 §AQ-R A4 AN
[#4 (oin)] 2o0BFOME S E HbE TED
NBFIEEED, BORCFHISBEREEIRAE
EREEVS. 2O0MERUVHT Z0E, £hEh
DOt ER bR MBRUITIBACRET
5. LORKEHARHLITT, 2o0HOBYEMED
EgTET. FRURKES LOKAEFILECKAE
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5. MiE A(ER) LB B(eS) BMR—DERBE
DL, RE SO OMAERDES ILEHT S :
RI[A6B1S={t|t[RIERNH{S]ES
N ([AJ6LB])}.
7L, TEREROBFRETEEx, TRRES
DOEMTH 3.

BIRPEAREBEORBM ISV THHEATE 3.
2ODBRICHKET I22BHIC OV TERA LB
&, RAUEICE2FoNNTES. ZokS5BEOE
HORELITAIEMEBRES LV, RXS TH
4.
BN - HE - KEOIIDIC, BERIEDTBS, #
BES, EHRUEORAEANS 5. MERE MO
HATCREATEICE MO T 3. B|IR - HE -
HEDIEADATERTCE2HEMNELER - HE - &
4 (selection/projection/join, SPJ) K& V5.

2.2 SPJ RM&BYyS7

#8725 7 (hypergraph) i3, HiS#E4 N LEES
E o34 (N, E) TEHI N, BERTALE{OETEN
B EE, N BEEOWAOTMELTH 5.

1, o, zm DIEARIEZHA, Sy, -, Sm SRR B E
ThH3EEX, RDOIDOFRMEZHEI-THS (51, 1, Se,
Z2, ", Smy Tm, Sm+1) % Berge-EAR% & FF.3:.

(1) m=2

(2) Vi(l<ism); 2i€SiAZiESin

(3) S1=San

'S5 7t Berge-FilgE oL % (B2 (a), (b)
KEBOTBRTRY), Berge-ETH3E 1, £
3TRNEE (W2 (c)), Berge-dEKETH 3 & 1»
3.

BR%E R, BUELHIARELIE20B 571,

BEO

(a)

919;»

(©)

2 @75 70H
Fig. 2 Examples of hypergraphs.
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SP] BB ARATEHOMEL BT C & HTa
5.
2.3 HRMEEIERE

F—2 REMRAOBEYD A S OHRE R L
TORGHEZ LS. 2ok S ERENSMODT
BICEELDR, (EEYY2THE.

REEES X OEZRD 2L MEES Y OlH—%
KRE DB, X5 Y ~OBBAERE (functional
dependency, FD) 2SB89 2, & i X—Y THET.
X-X'(X'S€X) DX 51 FD 2B TH I LIS,
X—-Y 8 R(XYZ) THRM YT 5L &, R*% R[XY] &
RIXZ] k8L ThtERiIZEDbh Y (R=R[XY]
*¥R[XZ], XY F3mitomELEET).

Bk Rk T, K—R &153X 5/ 0B
B4 K(SR) # R 0+ — &S,

BAfR R % R[X1]% R[Xz]%-- % R[X.J(UX/=R)
EWICF LV E &, BAGEMEE (join dependency,
ID)k[X1, -+, Xa] BBRIMT 2 &S, LichisT,
FD BRI T3 &, X592 JD »¥F 2. Xi=R &
BBESKE i BEETZHE, £0 JD 3HBTH S
EWS. UTFTR, XiQR T XiSX,(i#j) TH 2L
3784, jASE, jSn) O3 JD 2EX 3.

FE+—BYY - OEARBNEZTXTOHBWT
BOFD LT+~ b L R+ —2A4UREKLIC
B->TxY, BATHES FD THEELL JD 243
BOBIRIS FD-JD EMETHEE NS, CokHiE
BA&Ri3, BEHKEEL FD % JD OBBBEBIKE 3D
T, F—E2 RX—RBEHD 1 DD L5 > T 3.

3. BROEKERTRERRANY

EKETIE, DOOLUDAMMSERL TS, Y27
LLEXTE RRBADEREICOVTERRE. C
NSDORBUL, KEORKE RS EAIEERT 368
K185, 2L, XT3, BFKIIT~T FD-JID E
HECHRINTHWBbDET 5.

BGRORE IS T 2 2RO EQAUHRLXR, £
NoDBUEDEELEEL TNWELEI 3 LENTA
5. 7elL, BBROEHERT DT, 3l & b,
ZOBRROLBE ICHIST 3 £RAE AR BKE
TH2. I, TNLOXRBETEBRIHRL, b
BIKSCT2o9 b oMU L TR TE LS iCL
THL &, RICBNZERBIELHEMICIES.

AWTR, RBAOHR, THROLD, RELAOHR
DIeHOBERE LT, xR (object) ZMAT 3. &
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RB1IDOBEMEXICHIET 2 X575 EKOD 2 BESE
BTHD, ROJEFEOWTISIKKL->TEHLINS.
2L, Kidd—, ARM—0+—-BiELERT.

(01) K i—nEiTh 3 & &, KA TEX

>hzmiEREs KA

(02) K sHiBoEtEL 6120,

(02-1) KOFRTOBYUZEZAUERANESE
ERBESBEREXSEET 2LE, KA T
H5zo6h3% KA

(02-2) FRORHMBRD LB EE, R

(03) O1NO2# ¢ L3 BXR O, O: DFEA

#ic, (01) %7213 (02) itk 2R EEERIH (base
object), (03)ic & 2% % Re: 2% (derived object)
& BE 3¢,

Bk Rick} 3 FD: K—~(R-K) 2EX%. *—
REBELELS B0, 2055 122B T RO2RE
Hh " pEREELLICENS. K-Ar-AlA::
M—DEB#) D& S57% FD i3, K—Ar-Ar1drnA;
& K—A oMU TE S, i=1, -, j OV, K
—Ai 2FTXN KA BitciS T 2 4T0%2804
AT, ZhoDTRTOERADRICE-T,
RoT~RToOMBIHIET 3 2RALSURBRKAN
#Boh3.

722U, BFROKKRERT N, KA IKHIET 35X
DENRADLEENIRAEE R tHisT 3L 28
LLEH/IPNTVEDR, ROLSEEAKLS.

R o*— K 2F¥BrTashid, GO0 —DEYH
TH3LI13% FD ORKERT ITRTOXD, K
CRISTAEFERFTICLENTES. CDLE,
ZBREICHIST 2R 1ELIBEITL. —F,
K oR#ETRTEAUARLT ARGV E SRR, K
O—HMOBYLGEREFIR I LKL D EX
¥, R={A,B,C,D}, K={A,B} TEEM A D5H
24iE423E, AB-C, AB-D OXeHELTE
Z5&,

(EE) (B & C izt 28R,
and{B & D 5T 2MEFED.
DEHIBUXERAWEFIIL S, ZOBE, BT
BB ERBIEDRE IS T 2 ERAOK ICEMRTE
MEEAT 2L MNBBE0T, ERBOBREMNFHIC
{EaBehdtd3s. Lich->T, XEHBLTE
2 55pbbic R 2tkicHibT a3 120%LEH
ELTES.
BEo®KEREL, KMOBREREREERTSdL

BEAMRT - 24— 2HEMCLIZAREBRIAOLR 1319

IS ZEBERIL, 75 -2 BEREFHROLS
RBEARKGESHTH o UDERLTEHL.

(C1) EREXFRR 1 >OEENRICOVT 120X
ZRAVWEDEL, AAERVTICERT 3.

(C2) B#£0DH5, ERELAVTHE60P,
D OBHEMA L FBOLYPTVLHOR, ME
ZZNSDOTEAEMATI >OERMET 3.

(C3) %#(01), (02-1)ick 2EEXROMER
BOoFER+— K i d38H9L L, K £3tF
TANBNEREELET 5L 212, TEhOoOXTHhRE
KB E S ICT 5. &#(02-2)ick ZEENROR
BMEBHOFER, K OBETHOBIEA ST SE
LT 5.

(C4) BEENROEBTIEVRYEIH—DOBIER)
FAOBWE WE 0, EMERO—EELS
&£ IEHY IcBFRERY, REERL TS,

(C5) BFFMOER I BT 5. BIKKX
FLIZBHA (Prof. %) ZRETNTUMNEEZRA
5.

KD (a)~(c)RBARR+—=BIUEhIHET
ZERRBEOHT, BEZCTRUEI DTV 0
B, T+ -—BUETHETEERLTVS.

(a) STUDENT (SNAME, DEPT, AGE)

student {SNAME}
: belongs to the department {DEPT}
: is {AGE} years old
(b) PROFESSOR (PNAME, DEPT, SAL)
Prof. {PNAME}
: belongs to the department {DEPT}
: earns a salary of {SAL}
(c) LECTURE (SNAME, SUBJECT, PNAME)
student {SNAME}
: takes the lecture {SUBJECT]}
given by Prof. {PNAME]}

][AI(C1), (C2)i3, FD-]JD EMFEIcEY 2RE
BExRic, BHTOLDPTOXERBER BT LK
#4735, HA (C2) IMELBERNOERETD S
BASKEhMETERER - XD IEBDDOED
G, “student {SNAME}” EiZpfchs. (C3)
ek, (a), (b)TR+F—icHET 3EDD, (c)
TR+—-BEED 1 >HInT 25800, €hPhEE
KBIh T3, (Cickb, SEEAHICHT IR
ROARBILTHATES HX(c)). BU(CHK
£, EBICRE NG - -EIcBT A 0E
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FEohiclsAEh 5. B8R (CB) ickb, Bk
12 M A X DBI/NIF R S BBIIICKXFIKT S
ZPTER.

BENT, ERRicBALT, EREICHET 28R
ZEAMET R0 (BIRAM, siERE) 28X 3.
BRBBHOIXFELETHLT 2083, EFOERKRIK
“that” 2#AT 30 TELNS. EELUADESC
SIh3MEic OV TR, EDELRAEETRET S
B2 ERLTH <. UTREHOHAERT.

(a’) STUDENT (SNAME, DEPT, AGE)

the department {DEPT}
: that student {SNAME} belongs to
an {AGE}
: of student {SNAME}
(b/) PROFESSOR (PNAME, DEPT, SAL)
the department {DEPT}
: that Prof. {PNAME]} belongs to
a salary {SAL}
: that Prof. {PNAME} earns
(¢/) LECTURE (SNAME, SUBJECT, PNAME)
the lecture {SUBJECT}
: given by Prof. {PNAME}
and taken by student {SNAME}
Prof. {PNAME}
: who gives the lecture {SUBJECT}
taken by student {SNAME}

F— g R—2AEHEE Y > TERENIZDED
ERBREAIMEL OF —F X —RIKFET 5 BHRHYS
MEEHRLTED, RETEEEH - EROBRFD
ERPITHAIE 12 5.

4. B - B - BERW LT 3EH

—iic, SPJ KM, W 2h0BREHEAL, £
ORROBFRORE IR AL ML TRIRETV, #SE
RGN EHET S, LWSETHEES. UTF, €
DD, BEKEEE T SP] RIEKXGEEX,
WA, BRO®BEB-IREREETLEN J, S,
BKEiCHEI NI BYUEALT P LT 5.

cD k57 SP] Bigicxtisd 2 RE 0 ERFIHED
WERRDLSIKILS.

OHROBRE

SUPUJ 2B T 32 XEXNR (H30REENK
KA 2RETE. ChicHis T 3 X2 E@WIEF
2.

Oct. 1989

ORA ST 2ER

EW i L, oaxhsBRicazhsdmicn
53 2 RIMEEDAL.

@FRIHIET X

S it T 2 EAO% KBIRR G E R TEMERNL
At

OHEXIET 2EHR

HimeE P 2ABT 210, [ 1 TLLA.

OHAERDBKRLILHE

BRLBIEXKERL i, EBLHET IXHHM
fH755.4E 2T OMIc “and” 73 & OERER X
d3 FTh BAHGPTVEICBALEXS.

Bk (1) NBoRE

SPI REoEKEEET BT, KEICHEST IR

H#A SUPUJ 0T ~TEMST 3 &FA0ETS
URBEATHVIMERDS. THbBL, SUPUJ
2RV LI BREMBRERDBGFNIBESR. TD
7 ODMANBRDL S5 IKEE 5.
(OS) BB R: it T, (SUPUJ)NR: 4%,
D, TE BN UNRERD S, BHHED 284
CREENROBO/NE IS D% 1 DES

#11 ((STUDENT [SNAME=SNAME]

LECTURE) [PNAME=
PNAME] PROFESSOR)

[STUDENT. AGE=23,
SAL<400000]) [SUBJECT,

LECTURE. PNAME, SAL]

ZOEBicE T, (SUPUJ)NSTUDENT, (SU
PUJ)NPROFESSOR, (SUPUJ)NLECTURE %#
W3 s8Rz, £heh, {SNAME, AGE}, {PNA-
ME, SAL}, {SNAME, PNAME, SUBJECT} T&
3.
BRk(2) HACHBETIEMR
ZORKET, RUOEKEETEXOBENTED
N5, CDIDORAURBMOLSILIES.

(J1) B (1) TEOhcHRD> 5, REHOR
AKObD%E 108U, ThOBEMERELHEOXET
3.
(J2) EBUA OISR (EMRT I3BENR) ER
B, thom55, (J1) ONRELETDE S0
OOBIE (GBSO OMYELTHRET5H0D) 2
WA & CHEDRAL. 72720, O1N0: 3FEA%RMY A6B
(A€0,, BEO:) 13- 1-BUTHY, O1 B+ ETH
&%, (A DRICRDX S BLEAEEAT S (4D
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Table 1 Function E(6).
6 E(60)
equal to

same...as (that)

greater or less than

# different from
> greater than
alphabetically ordered after
less than
< alphabetically ordered before

not less than
2 equal to or alphabetically ordered after

not greater than
= equal to or alphabetically ordered before

3 A ST 28RMORIERT).
(J2-1) A & BoLZEbELLE S
0 =0t % (O: DEIA)
6 =PIADL X (E(6) one O: DEIH)
(J2-2) A & BOZHMRIEEA
E©)XB) (0 mEIm)

722U, E@6) BHBEET 0 klSLTAZRIEL
DEIBXFNNEEX 28 TH 3.

(J3) TRTDEENROERVBEINZET,
(J2) L RBRDBIEERDET.

1o EO) 35, BALEOBEELEICRIET
EFNOEMICAV 3 XFIORTHS. L,
E4PERDOL S CENRHOBHEAERA VI TH
SWBENHB. T, FETHAIhIEH A &
BYRA—&TH5BAIII BIcB LWL Al T
B &LE—D Al LBRT~<ETHS5DTHA(I 2-1)
2RI TH3S.

iz M1oRMHL, BHRAADLEIIESZX
2,

student {SNAME]} takes the lecture {SUBJECT}

given by Prof. {PNAME]}

Thy, #HHATHAEIHD,
{SNAME} (- that is {AGE} years old
{PNAME} (- that earns a salary of {SAL}
D2OTH5. EBROKRR, RDOLHicis3.
student {SNAME]} (that is {AGE} years old)
takes the lecture {SUBJECT} given by Prof.
{PNAME]} (that earns a salary of {SAL})
Rk (3) BRICHGT 2%H
BRICHIST 2B 8BA112, LD EG) 2B\

BEARART -4 X-2AHNCLZBREBRROER 1321

&, RO&ESIKIEA.

(S1) BiE-REp Lk : r[AY9 r[B]
(S1-a) A, B 8EF—2 D& &
(A DBRIRDOERNEHATS.
E@XB)

(S1-b) FWHEF—42 DL &
(A) ZROFEDTRRT 5.
= the same (4) as (B)

# (A different from (B)

(S2) M#-EH OB : 7[A)6 ¢

= (A) 2ZDE¥TRERT 5.

zhPA (S1) oL znEMEFTW (B) 2€0

EBTCRRTS.

(SN ik hEMEHTR DD A icBT3RAK, 6 i
G U BMsEMEL. 122 L, CoERBHESLIEY
XbHDH5BDT, £DLHNRLILONWT], 3ET
BRI BBREROBRKET, Hob LORERREE-
THEHBGNUTRE ST, “=" OBAR, €0 IR
BT 2FNOBLHPT .

B3 #l2oRBIHLT, (STUDENT. AGE=
23)A\(SAL=400000) 72 2 BiREMiCH IS T 2 %
LR ORRBIROK S iS5,

student {SNAME]} (that is 23 years old) takes
the lecture {SUBJECT} given by Prof. {PNA-
ME} (that earns a salary of {SAL} (less than
400000))

Bk (4) HECHBTIER

(P) BikiicH hah 2MUES P 2RWT 5/
», Bg2@Et { )} 20 ] c#za.

M4 H3DFEHIC, SUBJECT, PNAME, SAL
~OREBRBICHIET 2ERENA LB DORRIZKRD
XHiEiE 3.

student [SNAME] (that is 23 years old) takes
the lecture {SUBJECT} given by Prof. [PNA-
ME] (that earns a salary of [SAL] (less than
400000))

B (5) HhEXome

HAXDERICRE SKATOERMBLETH 5.

(T1) RORFLEHICKRT 2.

List [HIM#E] (DI TF) such that:

(T2) EXONHAMNXFTHNIAXERT 3.

R Lt > THERI B3RO E LT IER
7.
M5 Fl1ORMIZ BEOFEOTHET ZHEE
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ZOHYHETHRE 400000 UTOHEDOERIEHEE
RDOBRETH 5.
List [SUBJECT], [PNAME], [SAL] such
that :
Student [SNAME] (that is 23 years old)
takes the lecture {SUBJECT} given by Prof.
[PNAME] (that earns a salary of [SAL]
(less than 400000)).

5. RMOMEE BRTEOMRIT L ORAN

ZRMTRELI- AR, BXOHBRI W XEEK
LB - HE - HAWNIE L ERE WA 20
T, HMTEHASRALEOhS. SOk, TOER
RIEORBEOMEE S IBEEBT 3 &0 5 H#nd
5. COHRD L, EBKREEOMOBEREHRL
EXTERBALIKKVREODZ 5 2%EZB.

AL TIIAROBEBICL > TXORBERET S
7c), AMTRIMEELZHA SREKELIEXOHE
75 7%ERXE. COBYS S5 7h Berge-¥[E@& 15 3
Ed, ROEHORTLANLEL 5.

(1) #7572 (a)DXS5UBHERICE 3 &
%, Adhz2oomitic T 3 ERaOLEh
3.

(2) B7r3 7082 (b)oL3RERICE B &
&, 2O EDETRERRKICENSTE ZBRLEIH
BEALLBOILENDS. ChoZBBIAET S
LEEBROBEMET 5.

ZhoORERIZ, BEOENEERT BB
BLUZRARTHELTNS. Zok 3 BIEREND
VENRBSBNES KT BeHiCi, HBISERD
HEIEE. XR T ikKid, RBORBITEAEEKR
DT 5 & Dtilbd - 7-. Lo Ltic, KD
SRS R U7 B R ic &k » TR LI
REbFEET L%, LROBBRIR®L TO
A.

#l6 RoOXicit2>m DEPT #Ehzd, ch
SURABAINBZEETNEI CRFFRTEI.

Student {SNAME]} (that belongs to the depart-

ment {DEPT}) takes the lecture {SUBJECT}

given by Prof. {PNAME} (that belongs to the
department {DEPT}).

#7 AIBOBSK STUDENT & R4 {DEPT,
AGE} 21 HTINRMNERT L &, XKOXD
DEPT & AGE ZEFFICEMTEX 28I IFELELY

Oct. 1989

AN
Student {SNAME]} is {AGE} years old, and
belongs to the department {DEPT].

6. €t ¥ U

AWOFBEICL D, BREFLEORES 2811
+T, BERAEETT, MR DM Berge-IEK
Bl 78 2R OEEICHIST LI OEF T
EREHERTES. CoOFROFER, Y2705
TOHBINROBVTE, REBEDE —s~y F b
HETHKELLBLRNCE, BA2DF—4 R—2 0D
BRLD - DIEREME 4 DBFIC OV TRFIICE
AT E, BETHB.

BAEBRIEBEMLTUS—ETIEL, HRASELE
ENTR, BRORBISKNETH 310120, ZFRK
ZHABECISAT 284, TiIKE3HABCHRE
WA 20T, REETHEIIRIZZEHNTES.

AMTIE, HORKAER I T SROB/77H
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