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RS
- BAMEKHEn (RIS KREEn BT
= FHN A JE TR E Rk

“RUS
= IanHK R, HETREJE T SHITTH AR
RUS={tlte RVteS}
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A B C
a ! €
a, b, Cy
da, b, C
A
A B C
a b, C3
d b; €
a b, cy

RUS
A B C
a, b, C
a b,y Cy
d, b, €
a, b, Cy
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2 % (Difference)

+RAIS
= HHMERHEN
= FHRHJE MR E [F— N

“R-S

= SANH KR, HETRMARETSHITAE T AR
R-S = {tteRAtgS}
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R-S8
A B C
a, b, Cy

A B C
a 1 €
a, b, C,
da, b, C
S
A B C
a b, C3
a b; €
> b, cy
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3. % (Intersection)

<+ RAIS
= HFMERMHN
= AHR ) JE MR E [

“*RNS
= iAnH K&, HELETRXE T SHIITH AR
RNS ={tlte RAt S}
RNS = R —(R-S)
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RNS
A B C
a, b, )
) b, €

A B C
a ! €
a, b, Cy
da, b, C
A
A B C
a b, C3
d b; €
a b, cy
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4. HERI/IRM (Cartesian P’rduct)

SRR NV AZ )T X R /RFR (Extended
Cartesian Product)

“RinHZKHR, kA7tH
“SImHX&R, KM Itd
“RXS
= Fl: (n+m) FTHRIES
« JLAHMWHINGIZ KRR —>J0H
o amAl R ASH—Iud
= AT k1Xk24\fDéﬂ
« RXS :/Rr t. |t eR AN t.eS}
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RXS

A B C
a, b, C;
a, b, C,
da, b, C
N
A B C
a b, C3
a, b Ca
> b, cy

R.A RB RC AW S.B s.C
i b, fa al. b, o
a b, Pl a by €
a b | , b, C
a, b, ) a b, C
a, b, s a, b, Cs
a b, C s b, €
s b, cy a, b, Cs
az b, € a bs C2
i, b, ¢ a, b, Cy
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2.4.2 ETHERIGE

FeEIAN LA IE S

(1) R, teR, t[A]
BRAEANRAL, A, s A)
ER— PN RABAR
te RE/RtZRE)— I

(A2 T AL AR S T I AR — A 43 it
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LA RIBE (L)

(2) A, tA], A
EAS{AL AL, o A HFAL AL L ARA,
Agr oo AR5y, TIAFR ) 51 1A
A=A AL - HADRRITCAEEESIA L
RIS
AMZETFA Ap oo AJHZFUAL Ay o AJEH
AR
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(3) tt

RANHX AR, SHAMHXKR.
t eR, teS, TIMNTTHRERE.
t iR N+ mAlfIed, win o E R —A4

ncH, Em Mg ENSHEI—TmIitd.
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ATy,

L% RZE ()

(4) REZ,
WE—NRER (X, Z) , XMZANEMHH.
IX]=xf, xfERFHIZ4 (Images Set) 7:
Z ={t[Z]|t eR, t[X]=x}
U RRRY B X B AXE THEZ B BIES
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L% RBE )

- X JERHFTI R AE
X Z
N . 7., ={z1, 72, Z3},
X1 Z3 ’:’ Xz%E R HH EI,(J %g%
X2 Z,
7., ={z2, 73},
X5 Z
x; 7 CXJERPFFIREE
: % 7 .={Z1, 73}
FEE2E4
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EI X RIEE (5)

4) %51 URTE K
e ok A Student, BRFE R R Course i 128 2 SC
Student
5 44 P i FrER
Sno Sname Ssex Sage Sdept
200215121 Z= 3R = 20 CS
200215122 pul) = Z 19 1S
200215123 E& 5’4 18 MA
200215125 A B 19 1S
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Course

RES R4 FATIR F5
Cno Cname Cpno Ccredit
1 B E 5 4
2 e 2
3 BERRSA 1 4
4 BRIERG 6 3
5 BARGE 7 4
6 B b2 2
7 PASCALIES 6 4

(b)
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LM% RIEH(5)

= IR S 5t
Sno Cno Grade
200215121 1 92
200215121 2 85
200215121 3 88
200215122 2 90
200215122 3 80
(c)
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1. %% (Selection)

< 1) 1 FE N FRONRH (Restriction)
< 2) EFBESHIE X
= fER BRI L 45 € SR RIS oA
oc(R) = {titeRAF(t)="H"}
= F EmEEM, BR—1EBEKENA, BEARAN:
X,0Y,
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< 3) EFEIE FE NS RRA IR B IZ LA IRy B
FIoodH, —MTHIA TR

. (o)

N

SRR
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[B11] BEfERE AR (SKR) aikd
Oggept = 15t (Student)
X Og g (Student)

ZER
Sno Sname Ssex Sage Sdept
200215122 | %= % 19 1S
200215125 KT 5 19 1S
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[512] &4

20

!

Ogage < 20(Student)
B 0, ,(Student)
2
Sno Sname Ssex Sage Sdept
200215122 Xl /= E’8 19 1S
200215123 T 7 18 MA
200215125 G2 P 19 1S
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2. ¥8 (Projection)

1) BEIBREAHE X
* MR P R T SRR Y 5% R
MA(R) ={t[A] |t eR }
A: RF[IR S
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< [BI3] A A Rk A4 AP &
ISk Students< & A2k M E RN B ME B G

Msname, Sdept(StUdent)
B T, (Student)

458
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[514] & #)%4 5% & StudentP &G MR LL £

Mggep(Student)

45 R

Sdept
CS
1S
MA
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3. %8 (Join)

o 1) ERWRONOER
e 2) BEEIBEAIE X
M T R B R /R AR AR e B P Ta) s 2 — e S E oo

N\
R EIs={ {1 IteRALeSALARL[B])

>AFIB: 4R RS FREEHAEEE H o] by JE 12
>0. s HLAT
= ERFEIEEMRMSH X R/RRRXSHEI (RER)

FEABREH ERES (SKRFR) 7EBEMEH EAEW 2 L
R Z ORI TTH
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©3) R HEREH

- ZE{HEE: (equijoin)

> AR EE
0N “=" HIERGEFEN O HER
> FEAHERRRIS X

MR ZRESH) X R/RMFIEEA, Bl
EAHZER IR A, BRI (EEREN:
RA>_<BS:{ {1, |t eRAL eSAL[A] =t[B]}
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= H4Ri%ER: (Natural join)
o HRIERAZ PRRIRN S EIERE
> AN R R EEAT EEE 1 20 B 0 A ) B i R 2
> RS R PR E S M 2
o HRERENT X

RAN Sﬂﬁi‘@\lﬁl )& E4HB
RS ={ 1t [t eRAt eSAL[B] =t [B]}
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w4) — BRI S T R A R TIE 5

R S

RR—————

R
N ———
> R —————

R

ABB
s Y o

BN ERGE TR EBUHEE S, bl R AT AT
HIHIA AT Is 5
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R

A B C
a, b, 5

a, b, 6

a, by 3

a, b, 12

B | E
b,

b, | 7
b, | 10
by, | 2
bs | 2
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R R JSHIE KU

E

o O O W Lh

7
10
7

10
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HiZ#E R M S R

R.B=S.B
A R.B C S.B E
a, b, 5 b, 3
a, b, 6 b, 7
a; b, 8 b, 10
sy b, 8 b, 2
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R X SHZERIT:

B C E
b, 5

b, 6 7
b, 8 10
b 8 2

&S]
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AR

= WERIEE ST T H B RAES KRR T, e

Lt )&

P EIEAE NN, XFERG S NER: (OUTER

JOIN) .
o IR ANERE

= WUR R AU L1050 R R 57 1) Ju 4L Ok B mlt Y A0S A&

#%(LEFT OUTER JOINELLEFT JOIN)
A ANERE

= RSSO AR SH 2L & T I e A DR BE iU 4506 S1&E

#%(RIGHT OUTER JOINZ{RIGHT JOIN).
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A B C E

a, b, 5 3

a, b, 6 7

a, b, 8 10

a, b, 8 2

a, b, 12 |NULL
NULL | b; [NULL 2
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X

(b)72 115 2k ARRAZE R SHY /L M2, 1K (c) /e A b

A B C E
a, b, 5 3
a, b, 6 7
ay by 8 10
a, b, 8 2
NULL| &, |[NULL| 2

A B C E

d, b, 5

a, b, 6 7

d; b, 8 10

a, b, 8 2

a, b, 12 |[NULL
(b) Fehbifds

(c) AhpifdE
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4. % (Division)

mERARR (L D) NS (5 2, KX, 1 ZNeEtEd.

RS ST VAT I ANE B e 44, HLZ0 i B A R ik .

RS SWIFRIEHAZ R — AR R P (1)

PRERT15E F AP m 2] X B tEs) LRI

TCHAEXNE T BN RE YOS SEVEREHES, 1B1F:
r=S=1{t. [ | t,e RAT, (5 < ¥, }
Ve AERPHISRE, x = t[A]
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©2) BRERAE RIS MAT S AT I8 5.

SRR

R

LR

R

SR

LR

S

S

L
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S
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A B C
a, b, Cy
a, b, C;
a, b, C
a, b, c;
a, by Cq
a; b, G
a, b, C)
(a)

S
B C D
b, ) d,
b, C d,
b, Cy d,
(b)
R=S

A

a

(c)
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e AEXRZRRY, ATTULEUY/ME{al, a2, a3, a4}
a, RN {(b,, c,)s (b, C3)s (b, Cp)}
a,NREN {(by, c,)s (b, CJ)}

a M REHN {(b, c)}
a,MNZEN {(by, cp)}

< STE(B, C) KN
{(b1, c2), (b2, cl), (b2, c3)}

< HfFa,MREMT TSTEB, C)EMA Er#Hw
Frel  R+S={a}
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5. LRORM

PLE A - PR FE 3 EE N (P56)
[617] &2/ Dk Bl 5 RS S RN 22 S0

B PN R R K

Cno

k. TT (SC)+K

Sno,Cno
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< 45 742 TrSno,Cno(SC) Sno Cno
200215121 1
200215121 % 4{1, 2, 3}
200215122% 42, 3} 200215121 2
K={1, 3} 200215121 3
T e
g0 cno(SC) +K={200215121} 200215122 2
200215122 3
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b 4 24P (52)

(5] 8] &wliklz 125 RERAAENY 5.

Msno (Ocporn (SC) )
= { 200215121, 200215122}
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[BI9] &l bk | — I ERIT RS 5 RIEN
A 4

MnamelTcpno=s(COUrse  XBC  potudent))
o

Mename(Ocpnoms(CoUrse) P8C Mrg oo (Student))
5

Msname (TrSno (GCpno:'S' (COUFSG) %C) [><]Tr8no, Sname (StUdent))
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[5110] &k E | A ERERFE R A SR ATIE 4

Ll (SC) =+, (Course) T (Student)

Sno, Cno Sno, Sname
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A DL RSP AR I R R IA
SlHFEAIFEAEINE S EE S, (HA] DAL RIE
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P RAHERIE
« RAMNBIsHAEAMRIXEEREET

e WA R NEOR S

= |ISBL (Information System Base Language)
> HIBM United Kingdom#ft 5T A «Cafiff il

> H T PRTV (Peterlee Relational Test Vehicle) sZ56 &
4t
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BB AN

2.1 KRR

2h 7w

2.2 RAFH

2.3 RAEKIFTEM

|

2.4 RAEMRH
2.5 RARWEH

2.6 /NG
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DA 2 A o 3 1) v B R B
< FIF AR TTANE AT 2R

1. G K R

DL A1 AR A SR AR TE R AR ST 5

TLHRREEIESALPHA

238k RIEE

DL AR SR 18 1R AR 6 B HE AT B

ok RIEEE S OBE
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2 5.1 Fo 3 & I EE = AL PHA

< HE.F.Codd#2
INGRESHTH FIQUELIE 5 & Z iR ALPHAIE 5 iff il /1)
< 1A
K RiEH]
= GET
A
= PUT, HOLD, UPDATE, DELETE, DROP
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< BRI
GET LIE=[EAZ [ CEF | (FiAH1)

[ BAEZ] [DOWN/UP ik 2]

ER: FUER R TTAHN L
it 1 IBEIEAREREN S

* T%ﬁ

éé[/%%l]%%%. gt oA s, BIEA| FERE
PRV eSS SRR e AE T 2 2 o

o« F%3: WA R IR T
Fia2: fEEHT

o }% KA. @4 v & BHEAL ... ]
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(1) fEiEAG 2R

GET IifE=mE4%& (RiEAD

[511] B PTA IR ERRE S,
GET W (SC.Cno)

[512] & A =4 R EE
GET W (Student)
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(2) REMKRE

Sy
GET LIE=m4 (A1) - #IEEN

(5131 &5 B AR (IS) s /N 120 % )= A4 B 75 A F e
GET W (Student.Sno, Student.Sage):
Student.Sdept="lS' /A Student.Sage<20
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(3) WHFHRE

T 2
GET ITiE=[a4 (FRAXD [ #EEM]
DOWN/UP £iAR2

[BlA]E W EAEE R(CS)FARF S Tk, 4RI TR
FrkFR?
GET W (Student.Sno, Student.Sage):
Student.Sdept='"CS* DOWN Student.Sage
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(4) WEBRE

2

GET _LAE=ZEI4 ol (FRkx1)
[ EEYELME] [DOWN/UP F£iAR2]

[515] B —ME B RFEN TS,
GET W (1) (Student.Sno):
Student.Sdept='lS'

[Bl6] &5 2 RFR I ARNM =1L T MR, 2R ILFR
FPAEFE o

GET W (3) (Student.Sno, Student.Sage):
Student.Sdept="'IS' DOWN Student.Sage
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(5) FATRIRE

< JTLHAR BN X
= RoNA] LIRS — R REE N AL (R TE FH A ERange
Variable)
< JLH AR B ik
i Sg;fgﬁé%% W—PNRHEAF R TH T &SRB BT

= @ BAEFA P A B e AR
< B N A =

= #&X: RANGE XH£% L L4

= = PRARALURZANTHL E
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(6) FITEFE B IR IR

o AR S e A BRI B T AL
[5I8] &EimikfE25 RIERI2ES T
RANGE SC X

GET W (Student.Sname):
IX(X.Sno=Student.Sno /A X.Cno="2")

[519] LML | ZXFERERFA TS, HEZEITIRS65IR
o
RANGE Course CX
GET W (SC.Sno):
JCX (CX.Cno=SC.Cno/ACX.Pcno='6")
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PR BAl IR R (4

[5110] & i) 2= /i g — 1 H AT IR N6 S5 IRFE ) 22 AR 4
RANGE Course CX

SC SCX
GET W (Student.Sname): 3SCX (SCX.Sno=Student.Sno A\
JCX (CX.Cno=SCX.Cno/ACX.Pcno='6")
AT AR E A 2
GET W (Student.Sname):
dSCX3CX (SCX.Sno=Student.Sno A\
CX.Cno=SCX.CnoACX.Pcno='6")
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(7) BEENLRMBEAORE

[5111] & RSiN907 UL EH) AL F SIRIEL T
RANGE SC SCX
GET W(Student.Sname, Course.Chame):
3SCX (SCX.Grade=90 /\
SCX.Sno=Student.Sno /\

Course.Cno=SCX.Cno)
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(8) FATBAIRE

[5112] A ELSIRIER FHE AT
RANGE SC SCX
GET W (Student.Sname):
VY SCX (SCX.Sno#Student.SnoVV SCX.Cno#'1")
FHAFAE A 3R
RANGE SC SCX
GET W (Student.Sname).
—3dSCX (SCX.Sno=Student.Sno /ASCX.Cno="'1")
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(9) FAFIRHERIA KA

[5113] Tz | EEREER FAE B .
RANGE Course CX
SC SCX
GET W (Student.Sname):
¥ CX 3SCX (SCX.Sno=Student.Sno /A
SCX.Cno=CX.Cno)
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(10) HZERR (Implici) R 2R

[5114] & ik1E 720021512224 4 By ik iR FE

et

RANGE Couse CX
SC SCX
SC SCY

GET W (Student.Sno): V¥ CX(3ISCX

(SCX.Sno=200215122' ASCX.Cno=CX.Cno)
—> JISCY(SCY.Sno=Student.Sno /A
SCY.Cno= CX.Cno))
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(11) BERHK

H R E K E (Aggregation function) BN EF &% (Build-

in function)
COUNT DT R
TOTAL KA
MAX K KAE
MIN K /IME
AVG KFHME

TR B R R AL
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[5115] &P RIECH
GET W (COUNT(Student.Sdept) )

COUNT R BAETH N 2 B HE R R R AE

[f5116] EUIE S RFARFIYF S
GET W (AVG(Student.Sage):

Student.Sdept='lS’ )
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(1) Bkl
(2) N FRAF
(3) MiIBRERAE
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(1) BXERESR

O FHHOLDE ) EAZ XU o 2 B e vh s 31 T A =45 [a) o
HOLD TR A4 (READ [ #BAEFM]
HOLD#E ) & FIF K= GETiE f]

@ HfE EEF B TR R o ) e it

(3 HUPDATEIE 7)¥12 5Ua ) ot 2H 52 [B] B 2
UPDATE T/EZ[AI4
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IR ()

[5117] 220021512154 MitEHLR Y R 2UE B A&

HOLD W (Student.Sno, Student.Sdetp):

Student.Sno=200215121"
( \Student>< & 113 H 95007 7 A& F )

MOVE 'IS' TO W.Sdept
CHAE T8 5 -T2 50

UPDATE W
(B E ek R Student e R )
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(2) /NI

IR
O Mg FESAE TAES A A @ g o
@ HPUTEAEZIGHAENTRE R AT
PUT TAEZ A (KR

PUTIE A XS — R R, KRR IR R AL
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BARIE(SR)

[B118] ZERGHH & 7 — 12220 MIRIE “1HEPAH A S5 4
7, HIRFES N8, HELITWRATIRIE. HNIZIRIE
JoH

MOVE '8' TO W.Cno

MOVE 't B AL 5554 TO W.Cname
MOVE '6' TO W.Cpno

MOVE '2' TO W.Ccredit

PUT W (Course)
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(3) MGHEE

IR
© FAHOLDIE A ZE M R 1 e 20 B v sz 21 TAF 28 [a) op
2 FDELETEIE AR 1Z T 2H

DELETE LTAEZ[A]4
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[15119] 20021512544 RHEE %, MIBRZ 4o

HOLD W (Student): Student.Sno=200215125'

DELETE W
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MR ()

[15]20] #%:5200215121%4°5200215126

HOLD W (Student): Student.Sno=200215121"
DELETE W

MOVE ‘200215126' TO W.Snho
MOVE 'Z8E' TO W.Sname
MOVE '5' TO W.Ssex
MOVE '20° TO W.Sage
MOVE 'CS' TO W.Sdept

PUT W (Student)

An Introduction to Database System



MR RAE ()

[5121] M A= & AE
HOLD W (Student)

DELETE W
AR SR 523, IS Student 7 o ZH s FE S 2 2 i 55
SCH I ud

HOLD W (SC)

DELETE W
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INGs: ST % REEIESALPHA

CRREE GET
GET ITAE=EA[ (EBFHD | (RAHKD
[ EEEL] [DOWN/UP EiA 2]

< NEEAE
« LT H--PUT

CBBERIE

= HOLD--&%--UPDATE

< MHIERERAE

= HOLD--DELETE
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+2.5.1 JLARREHEIESALPHA

+25.2 BRARBEHIESOBE
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252 BEAEEIESOBE

o —Fh LR I O RIEE S
= HM.M.ZloofHz
= PloudH AR &) oy AR E AR NIE R AR o B A S

< QBE: Query By Example

BT hm RSN EwiE S

BESR: PUHE R K7 A E i

7R B0 3R (AR 2 KRR Bl 45 R v] BERY G L
AR IERIEER
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SR )%"EEK
e

-~ ! N\

1 \\ [ /
BRIEMS U BEMEREREAEREENS
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1. ] HA A

[B113R A5 B R A A 1) 4
HAEL RN

(1 HF SR,

(2) BiFeins HaRH
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(3) M e i — =5 N BB W ) 9< & 44 Student;

Student

(4) Zgtwnizk#zH B4

Student Sno Sname Ssex Sage Sdept
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(5) HFE B HALE & i ZOR

Student Sno Shame Ssex Sage Sdept
P.ZA=H IS
w ZERRITR, A E
(6) FEminAiflg R
Student Sno Shame Ssex Sage Sdept
75 IS
5KAT
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ConPlone RiEARE —E BN MR

TR B X AR AR AN, R
ETTOPTE

o TERIEP. SRR E R SR

o P4
AR LEE RG>, 2, <, <, =fi#

Fork =T LU N

\}
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(2] iy a A AR 1 A i s

Student Sno Sname Ssex Sage Sdept
P.200215121 | P.Z&H P.5 P.20 P.CS
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WA ()

7S Al EUE R AR B B P g R TR L AE O

4 E.

Student Sno Sname Ssex Sage Sdept

P.
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[513] REW KT 19X 2R 2T
Student Sno Sname Ssex Sage Sdept
P.200215121 >19
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W (5%4)

[514] RiFEHA S RER K T198 KA LR F 5.

TR AN FEER 4T E

Student Sno Sname Ssex Sage Sdept

P.200215121 >19 CS
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SAEEW (5%

JiiR(2): A FAESEAFT L, BRI BT

EIE]

Student Sno Sname Ssex Sage Sdept
P.200215121 CS
P.200215121 >19
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[515] ML T 1515 & E T2 5 R

S,

Sc Sno Cno Grade

P.200215121 1
P.200215121 2
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Z MW (REAE)

[Bl6] & T HALR 2 RECGE 6 K T19% K22 A 1Y

X2,
- T o
Student Sno Snhame Ssex Sage Sdept
P.200215121 CS
P.200215122 >19
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[B17] EWIEB LS REER 2 EUEA
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