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FIRRE > f A T JEIERMEAIZ, (Unnormalized Form ) [
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Student _Course Classes
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sid name | birthday | ¢_no title credits | time room
S001 | &% | 1967/9/3| CS101 T E S 4 12:00pm| 180-M

S003 | sk=3F | 1982/3/3| CS121 BB 8:00am | 221-S
S001 | g% | 1967/9/3| CS203 BEAES 10:00am| 221-S
S002 | JI/hg | 1978/2/2| CS203 BAES 14:00pm| 327-S

S001 | g% | 1967/9/3| CS222 | EREEEZRMA
S002 | JI/hg | 1978/2/2| CS222 | EREEREZMA
S004 | FIM7 | 1981/4/4| CS222 | EREEEZRM
S003 | R== |1982/3/3| CS213 | MHE@MZENES
S001 | &% |1967/9/3| CS213 | MHE@ENEE

13:00pm| 100-M
13:00pm| 100-M
13:00pm| 100-M
9:00am | 622-G

NINWlwfwjlw | lw]|d

12:00pm| 500-K
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Student_Course Classes

sid name | birthday | c_no title credits time room
S001 | PEE<% | 1967/9/3| CS101 T E R 4 12:00pm| 180-M
S001 | BEE% | 1967/9/3| CS203 BRES 3 10:00am| 221-S
S001 | PFEE<% | 1967/9/3| CS222 | ENEEEAM 13:00pm| 100-M
S001 | fREZ |1967/9/3| CS213 | MHE@MER:E %QEI—}&L‘_;{EQH
Student_Course_Classes 5
sid name | birthday | c_no titlo credits | time room
S001 | BREZL (1965/9/3) CS161 ST ERE R 4 12:00pm| 180-M
S001 | BREZ% |1965/9/3] CS203 BAES 10:00am| 221-S

3
S001 | FREZL |1965/9/3| CS222 | EREEEARMA 3 13:00pm| 100-M
2 12:00pm| 500-K

S001 | BEEZ \1965/9/3) CS213 | MtrBmE=ats
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Student_Course_Classes

sid name | birthday | c no titic credits | time room
S001 | MEZ | 1967/9/3][CS101 | stEfeim 4 )|12:00pm| 180-M
S003 | == | 1982/3/3 [{ cS121 BB g 4 )| 800am | 221-S
S001 | &% | 1967/9/3| CS203 BNES 3 10:00am| 221-S
S002 | JI/hg&a | 1978/2/2| CS203 BRES 3 14:00pm| 327-S

S003 | sR=3F | 1982/3/3| CS213 | WHE@iz=ae3 2 9:00am | 622-G
S001 | BRE% | 1967/9/3 | CS213 | & @ENHRE 2 12:00pm| 500-K
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Student_Course Classes
sid name | birthday c_ho title credits | time room
S001 | =% | 1967/9/3 | CS101 stEIN 12:00pm| 180-M
S003 | sk=3F | 1982/3/3 | CS121 : T
= M R AR - T8
S001 | =% | 1967/9/3 | CS203 o
S002 | ST/ | 1978/2/2 | €S203 SldE::.ﬁ ﬁﬁ%%m% [‘i
S003 | sk=3F | 1982/3/3 | CS213 | MHEE@E 2 9:00am | 622-G
S001 | =% | 1967/9/3 | CS213 | MHE@IE x5t 2 12:00pm| 500-K
CS240 BEREE 3 3:00pm | 230-A




5-1-2 TERYEHVARIZ - 5EH

B ER{bERe Mok (Bottom- INF
Up) BHGERETE RS S a T
IERRAEAIS - STEEV RIS
B B MR (R 0 BRI ikl
Foe LAl AR S A YR S
Al ANF

B A LAY R AR 57 By A8
Y IER BRI » H—FE1ER i
(BB B R A B &R &

RHEAR (Dependency) YR R
AR -




(€

5-1-2 TFRR{ERVEIZ - APPSR E

B 5[ EREAC (First Normal Form ;5 INF) : {ERABERMIER 2 EH{E
NESBME - EREE e BT EB N -

B 5 [EFF(ERY=C (Second Normal Form ; 2NF) : Jii /@ INF H =
28 " EiorAEfc ,  (Partial Dependency ) o

B 5 —[ETFHEAY (Third Normal Form 5 3NF) : i 2NF > [fij H EE s
25948 T IEM%MENAE | (Transitive Dependency ) -

B Boyce-CoddiE##{E#I= (Boyce-Codd Normal Form ; BCNF) : EEZ
—PEEARMEIIZC > BEBERANIRIES 2 (B SR - FR MR st
[V TREAH K ©

B EPMETFFREAVE (Fourth Normal Form ; ANF) : JjiEBCNFHEGH
ZEEMEK -

£ A PEIEFRAERIZC (Fifth Normal Form 5 5NF) /e 4NFEH @ F & 0F
PR ©
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5-2 THREHHK

B Ij5EME4X (Functional Dependency ; FD ) =%tz
iR R B LRI IR % > S B IR B
FLiE o RAERAVER - BRI LAVE—F » B2
TERE TR B P A B MRV ThRE A (K -

B BRI AT A B féEFEﬁEI’JIJJ eHARTZ > WEA]
L& BB AL e B2 T

EHEER - —EA %E’Wﬁt%ﬁﬂﬁ EVEE -

o (EEEGRAN L5 - WIRRBARSREVATE B IEED DIRE M MY

—{E=—aH M - B E(EESE (Candidate Key )
o T ## (Primary Key) o
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5.1 ¢ TJREFH{K (Functional Dependency ) PARETEZRR B
R lEFERIER B EAMB > AEABE[DUEEEEM: -
] DIER B 4EBIIEEHMK (Functional Dependent ) JiXA » EA
ITHEE L 7E (Functional Determines ) B » Bk -
R.A>R.B

B R A
A->B

+ e lor 2= RIFEA A->BIYTIRE MK » RIMEREEF R RIS —Et AR
t2{E4H Ht1(A) = t2(A) > B[ DISE] @ t1(B) =t2(B) -
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5-2-1 HAEAERATE S - 3RO

B R T SR e W EE H Y B A AHE Y > B
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HIEBEEANE > ¥ a] DIAIEEEBIYE °
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A1->B1

A1->{B1, B2, ..Bn}
{A1, A2, ... An }°>B1
{A1, A2, .., An }>{B1, B2, ..Bn}
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5-2-1 TIREEHCHYE = — HEB

B F40 - B4 StudentsfigliiZe 15 sid ~ name ~ birthdayAfitel
EE - —EerhgetERE] - A RNRTR

sid—>birthday

sid—>tel

sid—>{ name, birthday }

sid—>{ name, birthday, tel }

{ sid, name }->{ name, birthday, tel }

Students
sid | name | birthday tel
S001 | g% | 1967/9/3 | 02-22222222
S002 | JI/v& | 1978/2/2 | 03-33333333
S003 | sk=3= | 1982/3/3 | 04-44444444
S004 | =0y | 1981/4/4 | 05-55555555

S005 | BR/NZ&2 | 1981/2/2 | 02-22222222
S006 | JI/N& | 1976/9/9 | 06-66666666
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B DEEMRIYAESE O] DLoy B =Fd @ SE AR ~ SR AR HRIE
AR o AEANER(E FHEYER G55 3-58HYStudents
CoursesKlInstructorsz His Feh 4SSk
Student_Course_Instructorszafizs ( FriesFiEmyRE/Y = office

E) > W NEFTR

Student_Course_Instructors

sid name c_no title eid |instructor| office
S001 | FRE% | CS101 sTERE R EOO1l| PFREWR CS-102
S001 | FREZ | CS203 BERAES E003 | Z=EE M-100

S001 | BREZ% | CS222 | ERlEEE R4 | E002| H=EME | CIS-101
S001 | FR&% | CS213 | MU E@ERET | E003| FTHR=E M-100
S002 | JI/h& | CS222 | EREEE R4 | E002| H=EE | CIS-101

S002 | JI/hvg& | CS203 BAES E003| FIE=E M-100
S003 | sk=3F | CS121 BB E002| =& | CIS-101

S003 | sR=3=F | CS213 | M Em@iE={z_st | EO01| FREEHT | CS-102
S004 | M7 | CS222 | EREEERM BEi& | CIS-101
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5-2-2 AR AN - 52 AR “

2fH{K (Full Dependency ) Jefg WG IEA (£
B ) MIBEEABEREE - BDIReHINA - 1
B/xﬁljj e MU ARY 55

L
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= HIFEBSE 2T
BETHHUSINA -
l{ﬁjéz[l Student_Course_InstructorsEa iR Y582 4H
< > 2l MRS
sid>name
Cc_no—ytitle

eid—=>instructor
eid—>office
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5-2-2 TRe tHHRHYIERE — SR MH K

W =53 AHAK (Partial Dependency ) Efa ISR EEA (
EaEE) %DBEF'%%% ?%EI’J M » BOIREHHCHRA
ﬁD%fMAEjﬁHUB%ﬁB BRI TFES IS
s ZETRE MR 0 HIFEBEL o AEHRINA -
B 541 : Student_Course_Instructorsgs 6= 1Y 2097 4E

# > W N

{sid, c_ no }>name

{ sid, c_no}—>title

{ eid, instructor}—>office
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B 05RA ~ BRICE R

R — IR AEAR
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=% > ASBHB->C» HIfECEIERS
FfHfX (Transitive Dependency ) JAA » A>C - {14 -

Student_Course_Instructorsfg =R AMAHMK » 40 NP~

{ sid, c_no, eid }>office
=2 RN sid, c_no, eid }

{ sid, c_no, eid }=>instructor

B office

instructor—>office

!

l

v

sid c_ho eid

name

title

instructor

office

N .
oy oo




5-2-3 $RH BHBERIVATA TIREAE R

B —AEARER - B o] DA A i B AR LR A HY
DhEetE iR » 40 MR -
o FEJ1UEELE (Brute Force Algorithm ) @ —FEITHEZETE
wHEENE - DESR T HECE ST Al Re iV i54H
& ELESR - R R L S B M YT A 1l sedH
& A ——leEEETFaIsE N - WREET=RL
SR - S > SUBIEER SRR -
o WismALHEEELE (Inference-based Algorithm ) : [N &1f

REAH IR DL AT R AR s L » fRm)akER > i
S TE 5 L 2 (K R ot L RIHYDHREAR (K (56 FH HHE
AR RIS L T AT RERYDHREAR K <
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5-2-4 [yt s AR Al — 55

W GHIERRAIRIES —LEDREAHMRF - ' FEIEAM: , (Closure
of F) BfltF+ > FHEF ARSI N EL AT #ESR AT AT A DIRe tH R
HSESE o $ARJEEER  FHETIREEARF - F 0 A FHEsm LAY
FTATHREMHIRAVER & - e FHAVFEER AR AR | Pel ki

HezmFAAD ;| (Amstrong’s Inference Rule) o

W [efaRtirit am A A1 ET DAe S EE R IR AT AE AH HHE R

LA B S HThREAT R > BT H 52

SRR - H

BEATNHUR

. %%ﬁ(_ Sound ) : EIaREH-HEER IR QA & H e80T
HE X °

« SE#Z (Complete) : [o[dRtHfrTHtEam AR A A]
THREFEMK

LIEHATEHY
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5-2-4 [R[4h}

| Znd

YA FEES

+ - {B1,B2, ..,

r

R AR Al - LB

2 B FH A (ReerXItIVIty Rule) BUIHEEBEE

HIl : {A1, A2, .

S SRR R

A->B » HEFA [
Bn }{A1, A2, .., An}
, An}>{B1, B2, .., Bn}

1§J 20T &

3

ﬁﬁT
= -
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5-2-4 [ep e AEsR AR Al - #RFeR R

B =7 H] (Augmentation Rule) Z415EA->B HEM:CEE
MDY TH4 » AIAD>BC » HEFHUIT ¢

# {A1,A2, ..., An}>{B1,B2, ..,Bn}H{C]1,.. Cnh}{D1],
..., Dn}
HI : {A1, A2, ..., An, D1, .., Dn}>{B1,B2,..,Bn,C1,..Cn}

B R RIRYE G - ASBIRR BRERIFUEB A > A1 MEIFTR
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| Znd

5-2-4 [e[ 4R HEER AR Rl — SRR AR A

W EFZHHA (Transitivity Rule) S-415E-A->BHB-SC o
AlA>C > HESRAT ¢
= {A1,.. An}>{B1,..,Bn}H{B], .. Bn}>{C1,..,Cn}
H : {A1, .., An}>{C1,..., Cn}

W RREARIHIEG] - 40 N ERTR

O-O-O(H-O




| Znd

5-2-4 [R[4h}

)

R AR A - TR R

B f#EFHHI] ( Decomposition Rule) Z4[15-A—>BC »
HIASBHAS>C » HEZEWT -

+ - {A1l, .., An}>{B1,..,BnC]1,..Cn}
HI] © {A1, ..., An }->{B1, ..

Sy SRR

==

=]

., Bn

B> 0k

==

YH{AL, .., An}>{C1,..,Cn}

=]

AR




| Znd

5-2-4 (I3RS Fam AR Il — B AR A

B J5EEE5AH] (Union Rule) ZU15RA>BHA-SC > Hl

ABC » HEFAT -

¥ {AL, .., An}>{B1, .., Bn}H{A1, .., An}>{C1, .., Cn}
HI : {A1, ..., An}>{B1,...,Bn,C1,...Cn}

B IR EARAIHEG] > 20

==

=]

AR

-0~ D7
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| Znd

5-2-4 [R[4h}

EER AR A — B

W AR S 7 5 A P it s AR Rl - 5e] PAE
BRI HYDREAH (i am L S A TIREAR K » B
0 s BRI TR = FRODAEAHIR - 21 FRTR

1: AB—>D
2: BD—>E
3:E—>C

W L= AR Ak HIABSC -
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ESRAA — FHRR A1

B {52 PR A SES
1 {55 —(EFD : AB—D AB—D
2 A=BE K G AB—AB
3 PIEER2 @ AB—AB(i o A Hil AB—B

4 LIPERL © ABH>DRIAEES * AB-BEAIBHENRA]  AB—BD

5 LDIAER4 © ABHBDRIE2(E : BDEfEMERMA]  AB—-E
6 LI BRS © AB>EMIE3(E © E—>CEFHERARA AB—C
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5-3 SF—PE 2B =P IEAREAIZ

W 5-3-1 55 —[R AR/ EAIZC — INF

W 5-3-2 =F " [RIEAA/EAIZC - 2NF

W 5-3-3 =5 — B FAR EAIZC — 3NF

B 5-3-4 Boyce-CoddF#R {5 — BCNF

B 5-3-5 7 Boyce-Codd 1E #7280 =AY s 451]
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5-3-1 S5 —fEEAREAIZ - INF(E )

s N
B =[5

BRI UE R IR A S - W2H

1 AT Rl R A AT Dy RE A R PIT i I R AR

s F B SE A - el PP

EFS.2 © FRRTEE B R EAZC (First
Normal Form ; INF) E¥5kaHRAVE —{EE 5
(Domain) #EE{E (Atomic Value) H HEEE
BEIvH - EteEr2%EE
Attribute Type ) HifE &

= MERIEE (Multi-value

= MEIEE (Composite




Lh1

5-3-1 5 —FEIER{EAIZ - INF(ELHT)

B f{iR1E & B LR A Y BT B B A R o il

3%%%@%%%%& G > TR BT DA R o R

%%H% 75 ~ (HEHEETE - 40 : StudentskElEER EE(F
A REERE R > FIEEEESEsid > A ME AT

Students
sid | name c_no title eid instructor | office room
(€SI, {ETEH L, {EO001, | {BEEH, | {CS-102,| {180-M,
2 5= BE - -
S001 | Eaz CS203, E ) E003, FEE, M-100, | 221-S,

CS222, | BRE®EZ%, | E002, | B&#, | CS-101, | 100-M,
CS213) | WprEEEREEst, )| E003,} | Z=®=) | M-100} | 500-K}

s002 | ST | (€522 | (RIEERAHE, | (E002, | (B2, |{CIS-10L| {100-M,
AR €S203 ) 2RES ) F003} | Z=®|=) | M-100} | 221-S)

s003 | EE== hesiPay { BEEIEIES, {E002, | {#B=#, |{CS-101,| {221-S,
=T cs213) | murEEERRES) | E001) | BEH) | CS-102}| 622-G)

S004 | =MM75 | CS222 BN EEE AR E002 BEE CIS-101 | 100-M




5-3-1 S —PE TR B - INF "
(J575— ¢ S SIpA EHIBEHER)
W GHIERAIRES 2 HEB I E S INF > 551

(E T DA S S M 55 E |
Y NEIFTR

Students Classes
sid name sid | c_no title eid |instructor| office | room
S001 | fFE% S001 (CS101 SRR E001| PBREEH CS-102 | 180-M
S002 | JI/h& o001 [€CS203 BAES E003| Z=BE M-100 | 221-S
S003 | sE==* S001 [CS222| EREEIEZ# | E002| #&»EfE | CIS-101 | 100-M
S004 | =7 S001 |CS213| M E R ERET | E003 | ZEEE M-100 | 500-K
S002 |CS222| EREEEZA#A | E002| #HEtE | CIS-101 | 100-M
S003 [CS203 BENES E003| Z=EE M-100 | 221-S
sl | 512 BHAEIE E002| =t | CIS-101 | 221-S
S003 |CS213| M E RN ERET | E001| [EREM CS-102 | 622-G
S004 |CS222| EREEEZ#4 | E002| #HBEtE | CIS-101 [ 100-M




5-3-1 SH—FEIEAREAIZ - INF )
(775= * 38l {ESH)

B 55 —F5 LA bR DIkt 2 B {E B M CU
et R A — (I8 2 B (E AT — 2 {E4H
AR

-]~
N

Inll

Students

sid | name | ¢ no title eid |instructor| office | room
S001 | fR& =% | CS101 st E LR EO01| FREHr | CS-102(180-M
S001 | flRE& % | CS203 ] E003| ZFEJEE | M-100 | 221-S

SO01 | flRE%& | CS222 | EREE®ERM | E002| H=tk |CIS-101|100-M
S001 | BREZ | CS213 | M E@iZ=ERET | E003 | ZJBE | M-100 | 500-K
S002 | JI/hvga | CS222 | ERIEEE &AM | E002| #H&#& |CIS-101| 100-M
S002 | I/hg | CS203 BES E003| ZFIEZE | M-100 | 221-S
§003 | GR==F | €S121 BEENEIEZ E002 | #H®»=E#& |CIS-101| 221-S
S003 | sR== | CS213 | M E@EERET | E001 | BREFT | CS-102 | 622-G

S004 | 75 | CS222 | EMEEER4M | E002| #H=tk |CIS-101| 100-M
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5-3-1 S —PE TR B - INF :
(375= * rEIRA FEE)

B S —f5 LR bER LIRS EEB IS ZEE
B BRI S (E B 14 - A2t ,\%/i’lﬂﬂ’fFE
ZEEEZEFIREY - Pl © — (240 E HAe
EmrEttE Cry 15 - ’:E%%Hﬁﬂﬁf%%%,@%&

FHHEE) o W FEATR

Students
sid name | c_nol titlel c_no?2 title2
S001 | g% | CS101 st 2R CS203 BES
S002 | JI/h&a | CS222 | EREEE %4 | CS203 BEIES
S003 | sk=F | CS121 BB CS213| MHE@EZNHE
S004 | =7 | CS222 | ERlEEEZ4 | NULL NULL




5-3-2 5 _[E1E

i

SAETIE - 2NF(ZE )

O %:Bj;‘.flii%f AV H El’ﬂ%%%*{ RHRER %“Eﬁ%ﬁ lg,l?éﬁ:é;ﬂ
’ ﬂ@%tﬁ%§i§§1§E%%%%%ﬁ%??ﬂﬁﬁé*4jiEEE%f%%%ﬁfé§lNFﬁ%
 FLA] DUETTEE B E - HEZEW TR

EFS5.3 | FFHERTEE S IEAR{ERI=L (Second
Normal Form ; 2NF) E2F5EaBE~51INF - i B P

HIEEHE (Primary Key) HYEBMEALSEEAMHIK (
Fully Dependency ) it E# - tst/EMHERATA & (7

TR BT -

B e e T e LR o S

¥ AR
Dependency ) HY

)
_—

£

/.

%‘%%ﬁﬁﬂﬁ%%%ﬂﬁﬁ%ﬁﬁﬁ oA (Partial




5-3-2 5 —f

s

Lh1

SAETYZ - 2NF(EE )

=Al

BT A
F O &L E i StudentsflIClasses Wi {[E e i T - R4 4E
{TClassesfalirz2iv s & 1ERR L - 20 FE T~

Classes

SRR R — g AR ETR - H Aok

sid

c no

title eid |instructor| office | room

S001 | CS101

StEm | E001| BRESHT | CS-102 | 180-M

S001 | CS203

BAES EO03| Z=JE=E | M-100 | 221-S

S001 | CS222

EREEER4 |E002| Bk | CIS-101 | 100-M

S001 [CS213

MrE@ig=laest | E003 | ZIEE | M-100 | 500-K

S002 | CS222

EREEER4 |E002| Bk | CIS-101 | 100-M

S003 | CS203

BHES EO03| ZFJF=E | M-100 | 221-S

S003 | CS121

BERIEIER E002| #&#& | CIS-101 | 221-S

S003 |CS213

WHBmigzlaest | EO0L | BREF | CS-102 | 622-G

S004 | CS222

EREEER4 |E002| Btk | CIS-101 | 100-M




5-3-2 55 B IERR{EAI= — 2NF

(ZHEEAEHK)
B Classes[za B Z2HY

- P (sid, c_no, eid) > R

FIHIZOREAEHK > 20 N

FD1 : {sid, c_no, eid }=>room

FD2 : c_no->title

FD3 : eid—>{ instructor, office }

3

—
L

sid | c ho ti

tle eid |instructor| office | room

FD1

FD2 f

FD3
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FIZL — 2NF

$

(-J-—- yh{b\\‘lj%)
B ETHEEfH e _no—>titlefleid>{ instructor, office }iiE &4
YL RRAERTR » B NEVE LS R B oy g > 40
I\ }E‘F[/l\ . Classes Courses
sid | cno | eid | room c_ho title
S001 [ CS101| E001 | 180-M CS101|  EstEmiiis
S001 | CS203| E003 | 221-S CS203 2ES
S001 | CS222| E002 | 100-M CS222| BRESEZ%
S001 | CS213| E003 | 500-K CS213| yHEmER R
S002 [ CS222| E002 | 100-M CS121 BEEE e
S003 [ CS203| E003 | 221-S
S003 [CS121| E002 | 221-S Instructors
S003 | CS213| E001 | 622-G eid |instructor| office
S004 | CS222| E002 | 100-M E00L| BRE® | CS-102
E002| #B2# | CIS-101

E0O03| ZFIEE | M-100 .
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sZhlwiths

\— 3NF(EZR)

B 55 =[S IR EHY HRY SRR A T HREDIREAH IR £ 52

Form ; 3NF) s&7E TR

L EEE R

H o (EEVEARDIBE KN £ 52 -

= BATRRIT A 2NFR » 5] DUETTSE =IBIERIE - HES
NI
EFS54  HFRRTEE =

FHEAERIEC (Third Normal

P 1

FE2NF > [ HATAIEESE (

Primary Key ) (540 HAEDIEEAI R ( Functional
= A TR Bt IR B

Dependency ) A3

> BIfHERIERSAE (cHY B M -
B [iliER SRR AN E N B M A S sEDIREFE K

Y F 5 - A RERIRFDIgEAA EAAIE F eV EM: - B

CrEEHRZZ AT IEfZ /K (Transitive Dependency ) -




5-3-3 58 = [ETE /BRI

W (a0 - GRS

Bl %E{’T’“_BE“‘_

(€

. — 3NF(EZ{1)

4= =5 5-3-2EnENEE RS 0 U TInstructors

SRR R A NEIFTR

Instructors
eid |instructor| o _no office
EO01 | PEEH | CS-102 | AMEMRE=E
E002| =& | CIS-101 | ERESDL
E003 | ZFRE=E M-100 [EEZHEBLF/L
EO04 | LIF5HH M-100 [EEZAEBRLF/L
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5-3-3 55 =FEIEARBAIZ( - 3NF -
(TR RS AHAR)
W InstructorsBEIEER CAIEVIIREM MR » 20 MR/~
eid—>office
eid—>o0_no

o_no—>office

B [ office BMETIREHUN eid T 38 - BB lE H{E]
855 o_nof& ET e MH Y eid M office & T RETH L
iXo_nol& A2 > AtLleid—>office 2 IEFEAEK
W NEF lv l'

eid |instructor| o_no office I




5-3-3 55 =FEIERR BRI — 3NF

(IE*R E4ER)

B ERf T8 =FE IEHVERT - BULERHE RIS TH KA
A->BIEE UK WA 2= 1Y & M I8 1L AR a2 - /riEHY
B R R A T8 - 0 N ERT

Instructors Offices

eid |instructor| o _no o_ho office
EO01| MREH | CS-102 CS-102 | MABMARE
E002| H=E#& | CIS-101 CIS-101 | EREFDL
E003| ZFEE M-100 M-100 |BIEZRELF /0
E004 | EI%HR M-100




5-3-4 Boyce-Codd IEF{ERI=, - :
BCNF(z72EH)

B Boyce-Codd (= #7{ BEAYZCR] DI Ry — i B B A& HY 55 = FiS B
{EAIZ0 - H HRYE RaS B RAVAT A B I al DIe AH K =
il - Boyce-Codd EAR{EA] LR A B MEAR E B TIREE R
TERBEETE - A SRR T B -

B {fa]EhER > Boyce-Codd B I LG TE P E Bellii =2 5 =5 (I (1%
EESEAVRRE I > {FBoyce-Codd IF A LR BRI = 2 /D
A (B B (RS - HAERI(E RS

+ RialEEEE

- FEGEER EAEEEY  ilEsi e/ Vs
—{E M [E] B
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5-3-4 Boyce-Codd IEFR ERI=, - .
BCNF('EF)

W BONFIE BRI 3 » 40 R
JEF5.5 ¢ Bl ERTTEBCNFIEA(ERIZ (Boyce-
Codd Normal Form ; BCNF) Ef5RAFRATA £ 5

HIZHEEMHfXA>B » A—7E H H A DI 2R (
Candidate Keys ) - tate MR R IR tH (e S5
257 B MR D RE AR o

B EER » _EaUEER SRR T - FEIEEM
KA>BI BB A S ' T AEEH , (
Determinant)  JREEME—EEEEHE T -
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5-3-4 Boyce-CoddIF#{EEI=, - -
BCNF(EE41)

W {4 - B4 Bipsg T gt (SSN) Eidpk4s (grade) HY
StudentsEE iR > 1FStudentsEEHiZEHEA Wi (& {5285 ( sid,
c_no )FI(SSN, c_no) ’» 41 FEIFT~ -

Students

T || B

S001 |H12345678 CS101 A JEEc_no  FEREREL
S001 |H12345678] CS203 IR ThRE MR

B
S002 |J45678377| CS203 B SSN—s1d
S003 |112345674] Cs213 | A
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5-3-4 Boyce-Codd TF#H{EAIR - )
BCNF(.L: ‘}D,fb\\\l:l%)

B 540 - TR BERR R StudentsBE T 22 Y BCNF

IERRAE - 0 NE R
SSN Transcript ﬁﬁﬁSld% A ‘:"ﬂ_%
sid SSN sid cho | grade e |
S001 |H12345678 S001 | €S101 A
S002 | J45678377 S001 | CS203 B
S003 | 112345674 S002 | CS203 B
S003 | CS213 A-
SSN Transcript
: sid SSN SSN c_no grade
{55 FHSSN & M4 S001 |[H12345678| [H12345678| cs101 A
T4 S002 |J45678377| |H12345678| C€S203 B
S003 |112345674 | | 145678377 | CS203 B

>

112345674 | (CS213 = I
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5-3-5 f5F & Boyce-Codd IEH{LAIE
HYEER - =58

B Boyce-Codd I LAY AT I - R R 5/ U — (BIE%
(R e > R4 B N (B o s »
RoT R TBONFIEAE » M9 & IR
42K TTHE 75 £7BCNF -

W I R H I R Exams R » PR BB R

S FE(THR, > FiLAE A SRINE R TR » 40

BTN Exams

Y’

sid c_ho | seatno

S001 | CS101 | C101-02
S001 | 5203 | C121-0s
S002 | (CS203 | C121-11

5003 | ©8Z213 | C121=03 - -
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5-3-5 & Boyce-Codd [F A ERI )
Hy=Ea B — EBIEREH
B 7rExamsBaRR A Wi EfEEER - A0 s ¢
(sid, c_no)
(seat_no, c _no)
B (R A EEE e _no » fEEERE T RN S A TAE
fHf(¢seat_no—>sid » 4 : seat_noE4{EC121-03 » [EHFAH

S001A1SO003FH (L Z A= AE A AR H #7755 © {1 ExamsfHik
REFAAIDIEEENOE B A MR

{sid, c_no }->seat_no

{ seat_no, c_no }->sid

B R BT AR E AT AR » 7T & BONFE -

Exams[HZRHENIES WIAH i BE5E - (HERIRAEN S
3NF - [fii HAF&BCNF ©




111

FHURERSE

JL

FET

24 lwtisbe

B 5-4-1 ZZEEMHENE (Multi-valued Dependency )

JUPE AR EAI T — 4NF




5-4-1 25 EE{E AR K - 5REH

B 5 VORE IE R B AR E R 2 T S8 EAEAR ) (
Multi-valued Dependency MVD) - i5519777FR.
Fagmﬁﬁi’mﬁ BN IR KAV R EFR » B

» DIREE T 26 EEEAHARHY — TR 7] -

B2 EEMAEA (Multi-valued Dependency) TS A5

R R EA 36 DL BB - R A2 EEEAHMRHY

TEFA AR - B E A BRI fzK
a2 Eﬂﬁ MK -




5-4-1 2L E{EHHK — Ef]

B (el - —FIER Al gE R 2L ssRaar » & — T8k
PUFERZAZGRE » (7 EEERHY
Course_Instructor Textbook[zEHeZs » FfE A& CIT
21 N E T

CIT
course instructor textbook
MHEE@IEN RS bR SEVEY s i BN
MHEE@EN RS bR = T MEEQIEN RS
MEE@ER RS 2R E JavafZ R85 B2 A
MHEE@EN RS =IRE M EEZEERE
e ZJEES C/C++2 R ETEAIHA
BHES 2R ES SEVEY s R BN
BES ZJEE | Visual Basicl2 =\ ERET#88BI A




5-4-1 ZEEMMK - €&

TEZ%5.6 : E{EMK (Multi-valued Dependency ) LARHEHRZRR Rl - 5]
i RIZ B EA ~ BEECAHKR(A, B, C) » A ~ BEICH] DU R &1 - Rl
& B EEM MK (Multi-valued Dependent) YA » BRAZSEIRTE (
Multi-determines ) 3B » B L -

IIII'

RA>>R.B
SRR

A->->B
R RIEAA>>BSEEMMK - AR REFELLUII2{H2H Ht1(A) = t2(A)

» H SAMFAE (EMEAH 3 RIt4 5 2 N A& G:
t1(A) = t2(A) = t3(A) = t4(A)
t3(B) = t1(B)
t3(C) = t2(C)
t4(B) = t2(B)
t4(C) = t1(C)




5-4-1 2% E{EMH - EFzTH

[l

S EAEIRHY E B se @R > DACITRE TR Al -
g Ha 22 CITHERS course>>textbook (A>->B)
SEAENS > AT DAERAR RS v DA B AC A
instructor B M: A2 EHME 4HEL ~ t2F1t3 ~ t4 > I NE
SV A C B

CIT

R D W\

[l

course instructor textbook
tl | MEEGERES G B EIERERE
2 | meEEER: ) devai2 R EHEAIRA

) )

/ ptrEnRRRs
Javai2 a2 EHEEAIZAR

t3 | WHEEEEARE
t4 | MHEEREARE

|
REw




5-4-1 S EE{EMHENL - BEARNT

B ECTRBREA RS ERE TN > EEEE SRS EZ0hE
SRR 0 PIAN  HrE EEEm PR R AR A GE S BN TER
> BENAE TR > (e R ZFEFFFrE33E(HM - &—(F
[HAHE—ABERE - SR 2B —2HIHE—E -

CIT
course instructor textbook
MHELENRE PR B JavaiZ R ETE B A
MHELENRE bR AT MHEBLENRE
MHEBLENRE ZRE Javat2 R ETEE B 2K
MHEBLENRE FHRE MHEBLENHRE
BARES ZRE C/C++ R RETEHIEA
BHARES ZRE Javat2 SR ETEE B2 A
BXES ZISE | Visual Basici2 s ETEE B2 A
BERES bR = C/C++2T0aRETEHIZAR )
BXES PR R Javat2 T e ETEE I AR
BEXES BREFT | Visual Basici2 = 58T 83612y




5-4-1 ZE{HMHIK - HEER AR Al

W 2 S (A HEsmS AL E=197744-C. Beeri ~ R. Faginfll). H.
Howardiﬁ%ﬁ@ﬂﬁ!ﬂﬁﬁﬂﬁ Al Emﬁu?ﬁl?’% i A A )
EIJJ EFEHAR > A MR -

« FDRZ BE#HHI] (FD Reflexitivity ) : 415EE4EBE & AR
%7#\‘]:[ UA%B °
o FDPZE A FHEN (FD Augmentation) : #15EA->BH EMCE

& EDHY &5 » HJAD-BC -

o FDIEFZLFHHI] (FD Transitivity) : Z15EA->BHB->C > HI
A—>C o

. MVDTF}E%EEU ( MVD Augmentation) : ZISEA>SBE
& CE B DI T8 o UAD%»BC

« MVD#EFZFHHI] ( MVD Transitivity ) : Z18A>->BH.
B>->C > HJA>->C-B -
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5-4-1 2 E{E M — HEsmAR A2

« MVDE#HFH] (MVD Complementation) : Z1HEA>->B > HIf
A>>(R-A-B)
o MVDE#EEFLHI] (MVD Union) : Z1EEA->->BHA->->C > HIJAS>-SBC

o« MVDofEFHHI] (MVD Decomposition) : #15HE-A->->BC > HIA>->BC
» AS>B-CHA>>C-B -

o EFHEIHAN (Replicationdif f T4k Promotion ) : ZIEEA-S>B » Hi
A->->B -

o &S{f#HHI] (Coalescence) : #IEA->->BHC->D » DEBITEE > C
HIBHYARC SR B2 &L 0 HIIASD o

o (EAIIEFZIHAN (Pseudotransitivity ) : #15E-A->->BHCB>->D » HIf
CA->->D-CB -

o JEE1BEEIEFIHA] ( Mixed Pseudotransitivity ) : Z15EA>->BH.
AB->->C > HI[A>->C-B -
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5-4-2 S5 VOFE IER EAIZ - ANF(E )

B S5 VRS EAEHT H B MR 25 S E AR > = B
RATEBCNF{2 - WIS BRI 2 EEHE K » B

e AE TR MUIE (EARA L » HESFA MR ¢
TE#S.7 : FARRRAT & MU ERR{EAIZC (Fourth

Normal Form ; 4NF ) ZEF5FE#Z=1SBCNF » [fj H.

A2 E{EAMNK (Multi-valued Dependency ) &}

Ijjﬁﬁafﬁ ( Functional Dependency ) - 5L EMH R
2 BB {EAEIR -

B0 LAUE R e e R A A (5
(AR - A IHEERK -

Wl
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5-4-2 S UPE TE R EEIS, - ANF(IERRAL)

W CITRE RS 21 2 EAEAHNL » 40 FRR

course—>—>textbook
course—>—>instructor
m TE S IERRAE - RFERF 2 EEMEA>>BI
sl fﬁi?’“ﬂ'mﬂz%%ﬂ% %EUT N E AT
€l
course instructor course textbook
MEBRiEXERET | BEM MEEmiER Gt JavaiZ R ETE B A
MEEEZENRET | TRE MtEmER T MEEmERN T
BEES FIRE BEAES C/C++REH T HIH K
BEAES JavalZ st A1 K

BHES Visual Basict2 =052 51 &8 5l 2K
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M 5-5-2 %

ﬁlg[:b_

HAEHREESE P IEAR R 2

fH{K (Join Dependency )

BRI — SNF




5-5 S HFHEHREESE L FE IEAR BRIZ

B 5 7 [ A A =R B IS8 0. 20 EE B A RN
SfEM ;. (Join Dependency ) o

B 5P IER b R B R RE R R T — A > o E]

AT R (EIRE B A e S PR IERM BRI (2

& —EIEEEREVRIRRSS o 1R R 0 E R R {E

AR ﬁiﬁpﬂlgﬂ EEAN R E R ERE o B - 3¢

(M5 2 A AP A BRI kefal iR o0 B Rk
= (e El’]%%ﬂ% 7R 0
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5-5-1 S HFAHHK — St Ed s ]

B SOMENK (Join Dependency ) & /&F = {EEEREA FER MY
& BB —E RS o B0« F—{EF & (department
) BZPTER - 32 (course) ARG A+ B4 (
student) T DIEA[EIRIZHVER - =(EEMHEIER A R4
1 BB AT 5] —1{[E Bg st 7% Department_Course_Student »
FEREDCS > U NE T~

DCS
department| course student
Eifl& 101 fFEw
Bifl& 202 ARANY=:
BEE & 202 ARANY=:
BEE & 101 | —=
BEE & 222 JL/\E&




5-5-1 S HIK - $e2 7 &

W it DCSRR 2= (5 A fes s 2

elsR R B - BIIGR i ?%

R 5516-2-281HYERHH ) 7

(department, course) -

$

H5 (o BB eIy

(GRS

aiTEE © &F

T & = REAEZR  DC

CS (course, student) -

(student, department) > 41 N&EIFT~ -
DC CS SD
department | course | | course| student student | department

Eifl& 101 101 fREZ [RE X Eifl%
Eifl& 202 202 JL/)\VER L/)\VER I
BEE A 202 101 sR=F TL/\VER EEA
BEE A 101 222 JL/\E& sR=F BEE A
BEE A 222
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. %%ﬂﬁDC?FD

CSHYE
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DAETT
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B
IR

FARRY

/E\[F’i  ILPRAE

kR 46l

DCS » A5 [&
IR -

s

(€

A/\ A
=T
DCS_Temp SD
department |course| student student |department
Eifl % 101 | Rg% REL gill%k
Bl & 101 | ®/R==F AR BillR
CHIE 202 | ST/ >< ST/ BEEH
BEER 202 | JI/he& R==F BEER
BEER 101 | RE%
BEEAR 101 | ®/R==F
8% | 222 | IIE @
DCS
department |course| student
gill& 101 | BE%
gill& 202 | JI/he&
BEEA 202 | JI/h&&a
BEE A 101 | sk==*F
BEER 222 | JI/he&
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5-5-1 S EIK - B

m %ﬁ*ﬁf&%@éi@ﬂﬂ@%?&%ﬁ%  HESEA T
=",
FEFe5.8 : TrJIMHIK (Join Dependency ) DIRANHZRR
Fffl] - F5 R %—%R ENEIAEPESERL B ..

R><RIE BT RIB I e 0 HI %%HW%R/I%
EEENR(RL, R2, ..., Rn) -

C ,XLLE&%TE%%E%H% 7<DCS - [5ellfk %DCS@LX@
¥ R EIEDC ~ CSHISD —fE[EAIHTR - #A{T
DC CS DSD HE fF 28 SRk 7] LU R Bl ZLISDCSF'%%EJ
562 - AT ABANGEZDCS IR G HFAE MK -




5-5-1 S HFEHR - FEIRIL

B ERIERAR AR S OFHIK - ST R A
&5 > B4 - DCSEEMEZR AR o HFAH K - BB LUR Y
S R BIRER A S O R IRE ARV EE 1B - (EDCSERlEE

NG T
i —EEH{EE &, 101, 7T/ &) » A NERTS
department | course student department | course student
Eifl% 101 ez EGIES Tt [RE%z
Eill % 202 STINER (EERER 101 L& )
EEA 101 L/ Bill& 202 L/\E&
R —F 101 JL/VER

5 B LI BB 5 BIARDC ~ CSAISD= (BB
B ESCEAAERESEI TINSERS T —EE
= G

‘I'I'l
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5-5-2 25 A B IE AR BRI — SNF(EF)

B B0 ER LR AR S PRI - > EREIERT =
ANFZ - SEREEBRR IS S AN - AR ETS s 1
AL EEFRA THR

a

EFES5.9 | B ERFTEE A PEIFFEAIZL (Fifth Normal Form
; 5NF) > il Bfs-a bR (EEI= (Project-Join

Normal Form ; PINF) - S EfakilRGE4NF > HFTE &
PFHUC(RL, R2, ..., Rn)AYRERRZRETE T4ERI - A E B ERRIY
i (Superkey) - WHLEMPREHIHEAK °

B PIUERSERBRILFFESIFHNK - DL E—H&IHyDCS
SRR Ryl > DCSEelt s S OFHIK - AT LA & 5NF -
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5-5-2 35 7 FE IEAR BRI, - SNF(I

W DCSBABER A & OF (K » T DA P T

5T E] AR RSN » TR ST S T I
R - (PR E = RS - A0 T8
AT

DC CS SD
department | course| | course| student student | department
Eifl& 101 101 [REX fFEw Eifl &
Eifl& 202 202 JL/\E& JL/VER I
= 202 101 sR=F JL/\VER BEE A
EEZ 101 222 L/ sR=F =
BEE & 222
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