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T~k RZERR

=< &=, R(Tnhame, Addr, C#, Chame)

— M EImRE— it A — A R B IE
— BB RIE % RTE
— I TRERB—MERED
X IEREIFREZE (C#)
Tname Addr Tel C# Cname
T1 A1 6360111 | C1 N1
T1 A1 6360111 | C2 N2
T1 A1 6360111 |C3 N3
T2 A2 6360222 |C4 N4
T2 A2 6360222 |C5 N5
T3 A3 6360333 | C6 N6
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1, g (1) : HIERK
m FURTIH T =1 1iR1E, fbputbib AR R4 E

) \/—,
BEET2X
Tname Addr Tel C# Cname
T1 A1 6360111 C1 N1
T1 A1 6360111 C2 N2
T1 A1 6360111 C3 N3
T2 A2 6360222 |C4 N4
T2 A2 6360222 |C5 N5
T3 A3 6360333 |C6 N6
BAEE RGN A 9 &M (jpg@ustc.edu.cn)



 NRT1AMHET T, ME

2. [OJ§R (2) : EFRE

SR A3 TRy

ik, BE—MREX, ReHIMER—

Bl. {EDBMSTEFKAMXFR—E
Tname Addr Tel C# Cname
T A1 6360111 | C1 N1
T A1 6360111 | C2 N2
T A1 6360111 | C3 N3
T2 A2 6360222 |C4 N4
T2 A2 6360222 |C5 N5
T3 A3 6360333 |C6 N6
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3. O (3) : IHARE
m NREEIN—ZFT, Bt REIR, NCH

FMCnameAZ=, {EHTC

=EH, AFE

Ry SEASEEN, BTAXABUNREITERA

2 HREEET

Tname Addr Tel C# Cname
L A1 6360111 | C1 N1
™ A1 6360111 | C2 N2
T A1 6360111 | C3 N3
T2 A2 6360222 |C4 N4
T2 A2 6360222 |C5 N5
T3 A3 6360333 |C6 N6
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4, 0)8E (4) : WEEE

B RBINTIMEATIRT, N3

=¥ T3m T

=<, {EEIR MR EIERER

i+ T
Tname Addr Tel C# Cname
T1 A1 6360111 C1 N1
T1 A1 6360111 C2 N2
T1 A1 6360111 C3 N3
T2 A2 6360222 |C4 N4
T2 A2 6360222 |(C5 N5
T3 A3 6360333 |[C6 N6
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5. GA{a]fRR?

B 5k WA

o H5iE1l: RyEA B EEAT
¢ R1(Tname, Addr, Tel) >
# R2(C#,Cname)
E
0o FFiE2 R [ AT
¢+ R1(Tname, Addr, Tel, C# ) >
® R2( C#, Cname)
3 FEARR IR, (HX
o 75753 HRBEE A AR
+ R1( Thame, Addr, Tel) >

4 R2( Tname ,C#, Chame)

BIEERG KN 13 &M (jpg@ustc.edu.cn)



5. GA{aJfRR?

B ARTAFENENARE? BATBETREE
BEK? FRERMTA? JATSLEL?

X R BREEERYR
I
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—\ BRA#KHR

I Rk U
m BERIEN
B s/ ERBUKEISE

Al R RAR KT AL E X

R (U, D, dom, F)
RAXZERYZ, UR—/EHE, DRUFTEMHRE
ik BRI, DomZREIERBRFIaES, FREBME
] A B o &R
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1. fTAZREAKHE?
B RFREEE— T RXRBAENP—PEMEEM
S— 1 EMEEENZ—XR
o flZni%kiR < ZRSC(S#, C#, Score)
o FERBME{SH, C#}EIEHE{Score} K

g

o FERLERNSHEFCHE, RE—1/Scorefa5H
XF B

o RiEE, ATUUFEESZISHEMCHE, BTN
Score{HfHZF
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BB

B F#HkE (FD, Functional Dependency) Ry
NE X

o XA EIR(ALA2,...,An)zkfEiZ AR(U), XHYZUH)
F&. rERUEE—TXA (X&R) , ErivEERIT
¢Atl, t2, mt1[X]=t2[X]AI=SHt1[Y]=t2[Y], BJanR
XHEFUYHHEE, WARYEBKBT XN AXBEREY
, 1IB1E XY

+ BIREXRIEEE FROEATHE—RERKY RIS ERE
o tEIR FREGEEMANTE, XLHEES, Y EHELHIES

o FDERHEMTRAEAMEH, EitxFHREXRIIFESLH
#Eim e FD
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2, EXHEZ

" f51l4n

o StudentxRiEAH, {S#} —»{Sname} (BEANEMH
£EIEE, BER S# —Sname )

o SCxZEERHF, {S#,C#} —{Score}
= FDE&ERN, B—AEZFAsENATRIENE
Mo FDy-BT\J:EX‘HJ.,y-ﬁﬁE'JIiﬁ WIEEIITE

FEIRITETE N E S 1 o 2 1Kk  SIDBMS, )""J
DBMS£E EJJJF\AE?E’%E’JnmE

o MFXELER R( Thame, Addr, C#, Chame)
s EH I TRABEBE—1EIF, MB{C#} ->{Tname}
@ E:IT&—I’E ZNEIFEHK, W{C#} ->{Tname}F
kvi

* FItkFDES BN AKX
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2, EXHEZ

B RARRIVHEANLEN
oR (U, D, Dom, F)

*RAXRRZRINZG, UR—1EIEEE, DRUFRMERERR
ﬁggg DomZE Rt EIEHBIHER S, FREREIEN

o FDEXRHEINHI—FRST
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3. FJLFDFAFEJLFD

 ERN T E O R HE X REN &/
BR) 33 (A 6 £
o BE— N ERBIKTES, HHeRBI—ANT/ TS
RBKIRET, NDBMS R ESCINTHATSCEISHAY
Ffr 7 R S5 Ak 5
= SEJ.FDFAEFLFD
o X—Y, AY c X, MX->YRENFD, FNEFF
FLFD
B ERFDEEHASER=EN, EHEFENFDEYE
INR BRI E K N — N E B 5 E
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4, RBIKFHENFE

B R HRIZEEZE
0 FRERERRI— MR BIKBIE, XFIYERE
BMFE, ENFRRBKRESPeEHEDX-Y, N
RFZEEEX-Y, 1I2{EFEX->Y
B RBREENFS

o R Bk BIEFIZ 35S & Y R Bk Y £ I Fa B AY
EaMAFNFE, 1ICMF
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(1) R BT Y HEEE L

8, AT LA 45 7€ HY BR Z A P HE L T

m Armstrong/\i
H BK 28 K50
o B (Reflexity) : EBc A, NJA-BRYAL

o & # (Augmentation) : FA—B, NMAC—-BC (AC3%
~AUC)

o fFiBfE (Transitivity) : EA—B, B—C, NMA-C
o H&%® (Self Determination) : A—A
o rfRE (Decomposition) : #A—BC, NA—B, H

A—C
o 3% (Union) : ZA—B, A—-C, NJA—>BC
o 84 (Composition) : £FA—-B, C—D, NAC—-BD
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(1) R BT Y HEEE L

= R(A/B,C D, EF)
= F={A—BC, B—E, CD—EF}

B AD-FX TR BKBEF RS AL?
o A—>BC (241)
o A-C (4fREE)
o AD—CD (3#5-#)
o CD—EF (841
o AD—EF ({5iE)
o AD—F (5fRE)
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(2) BRI ILENX

R HREARW), FRERH—1FDE, XEUR—1
&, &
o X—U e F+, MXZREI—1 i8R, ARFEIET

o PEEXMETERY, E/FY-UmMI, NMXERA—/MEiL
5

® R(Tname, Addr, C#, Chame)
o F={Tname—Addr, C#—-Cname, C#—>Tname}
o C#—>{Tname,Addr,C#,Cname}

o FTUAC# R{&i%ERS, BHC#>TnameA iz, M{EiEL K
{Tname, C#}
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5. BHEENHE

KB BRI

A — TR, A1 SR
XHYEETUMF':F?EHZ‘?

n BEEENHS

o XFEBMEULN—1FDE, XSUKF&E, N
#RET 8 A Armstrongi *%MHIHELJE'J@%W%
XARFEANES, HABMEXETFFHEHS

T

, oI
m X—>YgEHArmstrongHEIEH N HE BRI FTTE S
HFEYc X*
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(1) i+

m xEENR(A,B,C, D)
= F={A—-B, B—C, B-D, A—-D }
o A*=ABCD
o B*=BCD
o Ct=C
oD *=D
= ~AHHEFY, FBAIAA—CD e F*
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6. /AR BIE

B RBIRIRENFNIEE
o WS1FNS2EZ M N eRFikiisE, FS1+c S2+, MIFR
S2E2S1EE (5S2EES1)

+ DBMSR ZESLIS2h fy sk # ki, MEZNZMTS1H
£ B8 B0 Ak 85
0o ES2ES11B=E, HS1ES2IB=E, NIFRS15
S2EM

+ DBMSRESLI{EFE—/FDE, MU HZISEMEB—4
FD£
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(1) BEX

n HHANSRBIKBEFHE FNEEHR, FR
By /)N ER B EE
o FIBNFDHAILRBE—1TEMH
o FARIZ): FRHENMX-Y, F—{X->Y}5F1FE
i
o FEUFANFDRZEERA AT ZY: MIBRZABRIER—4
BB EFETEA— NI FENTERERNFRES
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(2) Z&5

m Student(S#,Sname,Age, Sex)

o F1={S#->Sname, S#—age, S#—sex}=&/]
RR B HL SR

o F2={S#->{S#,Sname}, S#—-age, S#—-sex}
PP RBKGE (GIEFARREEH]

o F3={S#->Sname, {S#,Shname}—age,
S#sex}P i/ MRBMIKEIE [AEBATZY]

o F4={S#->S#, S#—-Sname, S#—age,
S#osexF A EHm/IRHAKFE [FDAIL )
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(3) K&/ ERBAHEE

= R(AB,C,D), F={A-BC, B-C, A—B, AB~C, AC—-D}

o BALELRERMUEHERESFD (5

2)

+ F={A—B, A—C, B—C, A—~B, AB—~C, AC-D}

+ F={A—B, A—C, B—C, AB—C, AC—D}
o IHEEMBRAREM

¢ A—C, AC-Dm[#HA—-AC, A—-D, EtRIEFRAC->DHHIC
® Ir\;c, AJ#EHAB—BCHSAB—C , FilAAB -CHHIBETIRE

+ F={A—B, A—C, B—~C, A—C, A—D}
={A—B, A—C, B—~C, A—>D}

o IHETTRERB KT
¢ A-CIiER, EAAHA—-B, B-Ciith
+ F={A—B, B—C, A—D}
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1. *%_tﬁﬁq:m*%lu\

B igFXFEENR (U) #R1(U1) , R2(U2) ,
.., Rk(Ux) , EEU=U; U U>2... U Uk,

i§p={R11 RZI---I Rk} y )nsljij.‘jRE,‘J_ﬁ\ﬁ
%

R TRERE X

o B SH &
o EREIKRFIEERY 57 iR
*R(A,B,C), F={A—-B, C-B}, Ijl‘“ﬁﬁg%Rl(AlB)l
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m BA7

2.

C TS

R\ 5 R AR

B RRFF R B AR

m BLE

BIRERG RN

B

CiE
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(1) s

| I
St Status | City B AR RN 2]
S3 30 Paris 1, REIFTAE BB FE
S5 30 Athens Ja MR E 5%
J L
S Status Status City
S3 30 30 Paris s RELR
3o 30 > Athens S8 B 19 2IS B
e CityZParis
SH Status City
S3 30 Paris
S3 30 Athens
S5 30 Paris
S5 30 Athens
$IR B 2G5 T L 35 45 (jpg@ustc.edu.cn)



(2) *E%.I?\

u BREXRER, HWRLRER
0={R1,R2,...,Rk}, FERLIH—/FD,

HXTRA; EFE'J’EAQE’%r A
F=Tg,(F) ™ TRy () 0 ... X 7g, (1) ,JUIFRIX
S EpHEXTFE “ TR R

o RWEBNKRARIE "'I:'.'Y:RJ:E'J?Q% S PRIES
o FLIREEIRUER S R AT LUBE R RS2
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(2) 1;%[7\

B2 m (r):oko;zR,(r)
- W'JRT??E’%ETR%?FE'JJH EiEFHRr

=m,(r)
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(2) B=

R SH Status City
s3 30 Paris r# my(r)
S5 30 Athens Fr AR & o
R1 -D R2 (1)Select * From R
SH Status Status Clty (2)se|eCt * From R1,R2
S3 30 30 Paris where
S5 30 30 Athens R1.Status=R2.Status
X R B RA—F
SH Status City
S3 30 Paris
S3 30 Athens _
: <:| mp(r)_ﬂ-Rl(r) oo 7Z-R2(r)
S5 30 Paris
S5 30 Athens
BIRERG RN 38 &R (jpg@ustc.edu.cn)



(3) FZinZEEAIMIR

B 5%1: Chase

o MIN: XZIERR(ALA2,...,An), RLIHIFRH{K
EEF, RIV—1 o #Ep={R1,...,Rk}

o Mit: FlETpHEXNTFREREALIEREM
o H%: Chase

Jeffrey. D. Ullman, Jennifer Widom. A First Course in Database Systems
(FHTE s 57 X 5. JUH5 1 R AR, DLk 1 H k71, 2003)
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1) Chaseiitzs

n HE— TSR, SAME—MERR, (1<i<k), §
FIxtR—NRMA, (1<i<n) , BAERS, NERMKEHSE
A S e Xy

n REFHNEAFD, HEMFHBPHTER, FENAT:
o XM TFHRRBKHX-Y, EXRBPEMRITEXTELHEFE, EYFE
EAREFE, MiEKkY:
o BEYNHBHPAE—1a;, WS—BE%Ha;;
¢+ MERHa, NWAHP— b BHRE—IFS (EHEbFSINIITL)
, —EBFAE AR L
B HiZME, ®REPE—{TEZa, Haja,...a,, WpMHExTF
ehiEENT#E, BUNAZE
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m FAE—XF
HIT =3
FERIIFE DAL — 1

Q

1) Chaseiitzs
5, argPrEMLandtT, N

ll:tﬁ/i:\:ﬂ_i M‘?*Z%JJ:

o z%u:a’%ﬁ:
¢ FafT

o AP B L EE T2

BIEERG KN

?“1"5

7S8R

e |

&BM (jpq@ustc.edu.cn)



2) Chaseix{jl

= R(A,B,C,D,E)

» R1(A,D), R2(A,B), R3(B,E), R4(C,D,E),
R5(A,E)

o F={A—-C, B—C, C-D, DE-C, CE—A}

= ¥R #EAp={R1,R2,R3,R4,R5}2E L
TR EF R 57
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2) Chase7=45l

——
1. HEVIRRNE R1(A,D), R2(A,B), R3(B,E), R4(C,D,E), R5(AE)
A B C D E
AD a1 b12 b13 a4 b15
AB at a2 b23 b24 b25
BE b31 a2 b33 b34 ab
CDE b41 b42 a3 a4 a5
AE a1t b52 b53 b54 ad
2, ALTRIRAG

A=C: 1%b23, b53EAb13
B—=C: 4¥b33tAb13
C—D: i%b24, b34, b547{Jgad
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2) Chaseix{jl

.
1. HEVIRRNE R1(A,D), R2(A,B), R3(B,E), R4(C,D,E), R5(AE)
A B C D E

AD | a1 b12 b13 a4 b15
AB | at 2 BH Bl o2
BE | a1 a2 a3 [ =5 <
CDE| a1 b42 a3 ad a5
AE | a1 bs2 a3 [EB a5

2, AIRIRAE
A-C: §b23, b53%Fb13 B T
B—C: J§b338¢Jgb13 \i@%lﬁ@ﬁ\ﬁ%ﬁ)

C—D: J15b24, b34, b54Xfya4

BIRERG RN
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3) 73752

B YHROBHBNELREFEARLIFR2AY, B—FE{ER
535 A] LU Fo s
o p={R1,R2}
o PRELIREENMBYANYTHZ —HE
¢ (R1nR2) —» (R1—R2)
¢ (R1nR2) —» (R2—R1)
¢ HAAR1 n R215RA A3, IREIAHEMH
¢ R2—RIFTREANZESE, BREEBTR2EABTRINEMSE
= {5 R(A,B,C), F={A—B}
o p1={R1(A,B),R2(B,C)}, p2={R1(A,B),R2(A,C)}
o PRETINEHRE, p1TE
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4, {RFEFeREAKH

= %’E*ﬁ‘ﬁRE’JFD’;ﬁ?‘ N R NEBREER R iRFF
35
o 5ERFMRIH—1FD£EF, ={R1,R2,..., Rk}
B9 57 i | L‘L1§F?}S‘ZRI_|:H']I'_I§ZW%1§$E A=y

B EX: KFREEMEVULWFDE, Z2UN T, FEZLE
HF Hn, (F) ®R, 8XA: n(F)={X->Y |
X YeFrn XY 7} SIFR(U).EH—HHRp =
(R1,R2,..., Rk}, ERR FEEE, NHHMRRSES

K FiLEF y N
(.L_JI”F% (F)) =F"
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(1) i+

® R(city, street, zip), F={(city,street)—zip,
zip—city}

n oEAp={R1(street,zip),R2(city,zip)}

n BEETHER?
o R1nR2={zip}, R2—R1={city}, zip—city
o TLHiEH

n EEERFEFRBUH ?
o mpy(F)={1%B Rk EHLAFILFD}
o Tpo(F)={zip—city, YUNiZEREHTHEIFNFD}
o Tir1(F)U mr,(F)={zip—city}* = F*
o MRFFeRHfH
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(2) ASPRFF R BB SR HY 5] &

ZFR1 ]
R2HA1

'l'l'

H B H E B
hna

m 1E/& T (city,street)—zip,

HRARIA

BIRERG RN

R1 x R2:

=2

R(city, street, zip), F={(city,street)—zip, zip—city}
SR Ap={R1(street, zip), R2(city, zip)}
H('a’,’100081")F1(‘a’,'100082")

B ('Beijing’,'100081")F1('Beijing’,"100082")

City Street |Zip

Beljing |a 100081

Beljing |a 100082
AREWERT, BXTEM
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RN NG

m =FE

o JoIniE$E

©$R?ﬁ¥7ﬁn(n>2)/\9&¥’|‘§‘ﬁ (£ Chaser ZFIEE

» ZER7 R AR1IFR2, £AH(R1 N R2) —» (R1—R2)z}
(R1 N R2) — (R2—R1) H|BF

o IRFFEREIKT | +
('LJIER'(F)j =F"

o BRFCIRESRE, NARFFR B
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O, RERRIVEBEIN

SEIVRIBER
R 24 1 45
1NF

2NF

3NF
BCNF
4NF

SNF
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1. SETURUEEE

B SERN: REFEEKEIEI
o NEIRARSENEKXREZAHEE
o LN A LMEAHE— X RENHF IR ERAE
o HGXREABRNRHEETEI xNF, i2{E RexNF
m BN BR—FSEANXRBRNBITERER

?ﬂ%ﬁﬁm—ﬁan%¥ﬁf$Am
x

= SNF c 4NF = BCNF c 3NF c 2NF c 1NF

1976~1979 Fagin 1974, Boyce and 1971~1972 E.F.
Codd Codd
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2. R & e E]

m REXZ#EX, FERM—/'FD&, FATRHE
HHE RIS

S#

P#

> QTY

P

—-| PNAME

_{ COLOR

W KRN R BUR ER R,

M b e A Fi Sk e H

> SNAME
S# " STATUS
CITY

BAEE RGN A
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WEIGHT

| CITY
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BHESHRSE—1E, MRe1NF

3. 1NF
B XFXRRARBE—ES, ExBANE—

o INFREXRHIEARENK

o RAN;

B LINF& R EFATH 1%

o HERPMA “WE” B, M{FS,RIE}I -
MELLFRIA
5 T
01 BV
02 {C++, LB E)

BIEERG KN
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4. 2NF

B (RERRBE—MxRME/ERE) HHNEHR
BT1INF, BREEF— 1 EFEMHEA TSR
KT E8BAt, R e2NF

o STEREKH: MTRBKBW-A, ENLAEFHE

XcW, HBEX-ARIZ, NFRW—ARTEE R
w5, 0 A EEReRE

o TRIE: BREREEFHIRMLE

o FERM: FEEL

1

BIEERG KN
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(1) 2NF£ X

= R(A,B,C,D,E), {A,B}AEH, NH
= AB-C, AB—D, AB-E
= {BC. D. EELFEERRE K TAB

[ EI]A—>C\ B—>C\ A—>D\ B—>D\ A—>E\
B ER{ER[— A RLAL
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(2) 2NFfl+

m HMXHR
o R(S#, Pi#, city, status,Price, QTY)

o F={S#—-city, S#—-status , P#—Price,
city — status,{S#,P#} —QTY }

o FRLAEMH{S# P#}
o {EcityfPrices /5 ED ek &k T E 55
o FTLARez 2NF
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(3) Aid R 2NFE 3K A8
m R(S#, P, city, status, Price, QTY)

Qo ?ﬁi)\a% /QE1

o lfR75: MIFREER
MNERNEBER

Rz
i

F

FTHNHENETERBA
YB35 2 EIRTAHER 1 43t

o BHfiFE: HNERcitylEMit A MENZ It

‘H

0%&.1 R% IE,I_#I\:A

BIEERG KN

=N
AV

ﬁ
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(3) R LB E2NF

m R(S#,Pi, City, Status, Prlce, QTY)

’—_——-~

T / R1( S#,City,Status)
7 City > Status

TR
Eﬁﬁ ?
Toti Bk
FORFF R
B

JTary |
Q / R3( S#,P#,QTY)

R2( P#.,Price)
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5. 3NF

i (RERAF—MEEN, BizlxiEAERH)
HH{XZHRET2NF, HRIF—IIEEREME
AR T ELET, Re3NF
o fRBIKH: BY-X, X—A, FHAXAY, ATEX

HTF&R, WIRAREEBTY
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(1) A% R3NFEH o)
= R1(S#, City,Status)

o FAAFE: ArEfAN—THAstatusiBxFi~
ﬁiEI’JCItV, 19|J!l|1RomeE|'Jstatusj750 {B23EH
— Mt {EFERome B N F RN
o MRFE: ﬂﬂ'll‘%ﬁ#&ﬁﬂ‘l'“l_]H‘Iﬂﬂ'll‘%'—ﬁlziﬁﬁ?ﬁ*ﬁ
QéEl’Jstatus1.=. B
o EHFE: — 1M mHPRESEINMENG, Eit
statusE¥ﬁﬂT§E¥ﬁ§’74\néﬁ

0%&.1 ﬂa% I_,l_iﬁﬁl'
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THIstatus Tt & 1R {iE
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(2) 4 fZ2NFZI3NF
m R1(S#,City,Status)

B REABKE

BAEE RGN A

Status

R4( City,Status)
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6. BCNF

= Boyce/Coddit=

m 2NFFI3NF

o 1% TRAF—M%IER, BMRREZ MRIZEH AR
HRE Z L TREfHEER, SHITARR?

o 2NFFI3NFRE[E T IEF B M 2L RY K B K %

= BCNF# 7 7 3NF, AJLIAEREB ZNMEIEBRIER
o It—EE T BRI AY R Bk
o H—BEET FRMXIET BRI R B K #

T
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(1) BIEEBHHIT

" B GHREE AT R
m R X RR(S#,SNAME,P#,QTY)EEA
(3T
o {S#,P#}F1{SNAME, P#}
o RET3NF, WHY? {SNAME,P#} —QTY,{S#,P#} —-QTY,

S# SNAME, SNAME —S#

S# SNAME P£ | QTY
s1 Intel p1 300
s1 Intel p2 200
s1 Intel P3 400
52 S p1 | 200
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(2) FERIE)ER

B HIERER: sINAFIntelESEF0E
B EHRE: BXs1NAFRYMIENZ It

n HBRFE: A2 EMRMEMEMS, MR
s2dy7téH, {BEEHIER T s2689%3F

B AARE: REERFHNEEFIERA

S# SNAME P# QTY
s1 Intel p1 300
s1 Intel p2 200
s1 Intel P3 400
s2 Acer p1 200
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(3) BAR7F%E (BNF->BCNF)

R1(SName,S#)

R1(S#,SNAME)

|
|
|
|
- ary ||
|
|
|
|

P# —
R2(S#.P#,QTY) R2(SName,P#,QTY)
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(4) BCNFENX

= (C.J. Date) IRXABEAXRBABAEN
. EEHRBIKBHRERR (TIHE
tHEE) #ZIRiERE, MReBCNF

o 3NF: FAAFIEFXFREERFIEBHWFD, BRIFER
HE|HERM4ERFD

o BCNF: ~RIFEXRM. IEEXREMHRIIERLIFD

C. J. Date, An Introduction to Database Systems
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(5) BCNF#IF1

= R(S#,SNAME,STATUS,CITY)
® ¥SnamelE—

SH

Status

1

4

Sname

city

Sname —city,
S# —city,

S# —Sname,
Sname —S#,
Sname—Status,
S#—-Status

m BCNFER AR BKTIE R, SikEmNIEIE
B, FEAFENFDRAIAE R I%1ERD
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(6) BCNFF2

L] R(S,J,T)"'ﬁ%s i%*i%, ﬂufﬁ%

n FANFUNRE—INIR, BIIREETERH
Ui, FHEREE—T TR N —EEREUh

mT-J, {SJ);—T .
m RET3NF R2’(1",_J_)_\\
= RA®TBCNF Q___,/T Tj}

T S
ﬂﬁ\% i”BCNW—%ﬁ%ﬁ%@ﬁmﬁ‘] | I s
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h. A ERS
" STANFIERIER, HIRIEER X
kA, F=E2NF

B X2NFERNIER, HFRIEERMEXIBRIFE]
PR B ki, F=E3NF

B X3NFIRNEF, HREEN BIRIEGRI R
Bk, M4EBCNF
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ENMTILEERE,

. AediEas

?*Eﬂ%
o AL SR 5 ik

o LLE

BIEERG KN

IRIER

KREH

H 1P
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_:E \ ;L/E’A’t“ EEll_.\z:E

B EEL: FEXFRFRBIKBFIHEKE, N
_.“'/LL_§U3NF 1E|T_F‘:/|4 EBCNF

B EE2: HFERRNSGBERFREBKE, W
Al L3 #E 2% E3NF, {BA—E#HEBCNF

o BCNFRJ LLA R IcniZERE, {BEA—EfR$F ek B4 #hi

BIEERG KN 71 &M (jpg@ustc.edu.cn)



7 RS BNLANEE

m BUEl

o RIFRBUKE M D RBIZNFEIEE
m FE2

o TLIRFH B IR R BRI 9 iR FISNFRIE X
m FE3

o iR ABCNFRYE X
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BRL: RFFR KB 5 EZI3NF

1. KHR<U,F>H&/ R BKEE (1cAF)

2. B AEFPFHIINEBMHER—TKRRERR, HFEUFE
EXERME(FFRETICAU)

3. HEFPEFAEX —»A, BXA=U, NiHHR(U)FIR', BIELGR,
=

4. MFRHERAERTLH, BEFBX —-Al, X —»A2,..., X —»Ak

:‘cmFDﬁjn—_ﬂ ‘ 1%&25&&&’115&45}%&1’%—4\9&%

#ﬁﬂﬂtﬂ ARANRABERRIEMERFT— P XRERR

BHENTE, WEERPXIERI. HREEEIXHRIERRL

, R2, ..., Rk, Mp={R1,R2,...,Rk,R"}—M{R$Fk & {&
WE %, HE#E3SNF
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B+

= R(ABCDEF), F={A—B,AC—E}
= K5/ \FDEF={A—B,AC—E}
= R'(DF)
m A E5S4H: R1(AB), R2(ACE)
= p={R’'(DF), R1(AB), R2(ACE)}
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HiE2: i

1% B R el BRIt 5

2 E3NF

B BT AEALK L RAYRFFER B AKERISNF S

B, ®Aq=

{R1,R2,...,Rk}

B ZXERAER, Kitip=q u {R(X)}
B EXZRqFENMRIBTFE, NEpHEIER(X)
n SEMPRERARER
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5.
6.

(1) i+

R(S#,SN,P,C,S,2),

1

F={S#—-SN,S#-P,S#-C,S#—-S ,S#-Z,{P,C,S}—Z,

ZP,ZC}

KXHig/\FD&E: F={S# —SN, S# —P,S# —C, S#-S,
{P,C,S}y »Z,2Z -P,Z -C} /| S# —-ZTi%&

q={R1(S#,SN,P,C,S), R2(P,C,S,2), R3(ZP,C)}

R3ZR289F&, FTLAE#ER3

q={R1(S#,SN,P,C,S), R2(P,C,S,Z)}

REVEWASH, T&

R(S#)}

A 79{S# }=RR1MTE, FTLIMpF

P

ZR(S#)

p ={R1(S#,SN,P,C,S), R2(P,C,S,Z) }B) &L &R
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(2) 52

= R(S#,SN,P,C,S,2),
F={S#->SN,S#-P,S#-C, Z-S,Z—-C}

1. k&= /FD&E: F={S#->SN,S#-P,S#—-C,
Z2—S,Z—-C}

2. q={R1(S#,SN,P,C), R2(Z,S,C)}

3. REOERLK{S#, 6 2}, T2
p=q v {R(X)}={R1(S#,SN,P,C), R2(Z,S,C),
R(S#,2)}

4. p ={R1(S#,SN,P,C), R2(Z,S,C), R(S#, Z)}B]
REELAR
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H353: it ##RZE|BCNF

MiN: R<U,F
1. p:={R};

>y

Mitl: p

KEpHFEXAERAEREEHETBCNF, 52, MEXL

1k

3. XPFS(U)IEBCNFXHZRT, MAFEX-AEPXALES

HYAB G ;

® WESHRASL(XA)FIS2(U,—A), It iRRE FIREXIERY
[[({XA}{Ug—A}=X)—-(A={XA}—{Us—A})

@ p:={p—S}u{S1,S2}; //HS1MS2Z#Hp+HIS
® %P FE2L;

4. BHTUKNBEM

3R,

BAEE RGN A

Kb BBRAR B R R IAL L
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B+

m R(S#,C#,G,TN,D),
F={{S#,C#} -G, C#—TN, TN—D}
m p:={R};

B TN-DA#EBCNFEN, 9fER
o:={R1(S#,C#,G,TN), R2(TN,D)}

® R1PC#>TNAHEBCNF, 4f#R1AR3F1R4
p:={R3(S#,C#,G), R4(C#,TN), R2(TN,D)}

B pPERINITHEBCNF, 53R
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B+ (Z0)

m R(S#,C#,G,TN,D),
F={{S#,C#} -G, C# TN, TN—-D}
m NRFERFNIE C#HTN?

o CHETNASHEBCNFEN, S#ER
p:={R1(S#,C#,G,D), R2(C#,TN)}

o R1{S#,C#} -GAi#EBCNF, 5f#R173R3F1R4
p:={R3(S#,C#,G), R4(S#,C#,D), R2(C#,TN)}

o pEMERIGHEBCNF, 4%

T

D 2. LTI REIBCNF 4 R AME— 1
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AENG

B RIVSOTIERR ERRES ETRIEIRE A, HREIER
EH I HIBE *ﬁ‘ﬁ’l"]ﬁL BB BB AR

B R

m BERXHE
o JoInBLHE
o R¥FeR Bk H

n MSeiLiBip
o INF. 2NF. 3NF. BCNF

i RS BHEE
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