IR BRI
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B E RABIEE (82)
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2.1 RAEBMR
2.2 REYIELEH
2.3 KRN TEM:
2.4 RERH
2.5 REHHE
2.6 /NG
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o Mﬁ

- BGREEER
o BIIRRREHE
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CPRAMRBE—MUMBENERNES, SHNKRN
BHERREEHH

e}

’:’@sﬁ: ﬁﬁﬁ%\ ﬁﬁﬁ\ ﬁﬁ%%o
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R2.4 RERHE

peay=RiiE & X

S U |3 >

= - 7= > | KT&ET
pery n | <

. X | EE/RA < |[/NTEET
i =

N\
\
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R2.4 RARBUSEF (8D

BESF | E BHEHA |7 X

LIHR | o | wF | BHEEHE | - |3k

RiBHEF | W || AN |5
i 13 o
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B MJZE
<~ BGNEREH
<« BIIHRREBH
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< RS
- AEMAEKEn (BIPARREE B
= AN AYJE MR E R

<+ RU S
= iIAnBR%, HEBT REUE T SHITTAA R
RUS={tite RVteS)
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A B C
a, b, c
a, b, Cs
a, b, fod
&
A B C
ay b, €y
a bs €
ty b €

RUS
A B C
a, b, &5
a, b, Cs
2 b, €
a b, s
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2. = (Difference)

< RMS
- BEMFEKMEN
= MM BHERR B F—4M%k

“R-8

* JIAnBRE, HET RUARET SHIFTH T AR
R-S={ litecR\tgS}
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R=-S
A B '
ay b, ]

A B C
a, b, c
a, b, Cs
a, b, fod
&
A B C
ay b, €y
a bs €
ty b €
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3.3 (Intersection)

< RMS
- BEMFERMEn
= MR KB E F—N

“*RNS
= IANB X%, HELBTRYJET ST uHAH K
RNS={tite RAteS)
RNS = R—(R-S)
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RNS
A B %
i 2 &2
(L bg <y

A B C
a, b, c
a, b, Cs
a, b, fod
&
A B C
ay b, €y
a bs €
ty b €
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4. HRI/IRR (Cartesian Product)

CERM PN T XK E R /R (Extended

Cartesian Product)

“*R:n E 9%/% ’ kﬂl‘fﬁ?ﬁ

“S:mEXR, kANIT4A

“RXS
O T A KBTI nFl 2R AR — AN Jh
O Ja mF| 2Rk RZSH— A d

- 'ﬁ: k1>(k2/l\7_"[‘;gﬂ

ORXS={t t |t eR A teS)
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KXS

A B C
a b, )
a, b, Cs
ay b, Cy
&
A B C
ay b, €y
a bs €
ty b ol

RA RB | RC | S4d .8 8.0
a, b ¢ e, b, 3
d by Ci a b Cs
a b, e a, by €y
a, b, & a by C
a by o a, by Cy
a, b Ca [ b, €y
s by cy e by Cs
a by ) a, by e
> by c o) bs €}
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oo 1%53
- EGHESEHE
<« BIIRRRIBHE
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FEIAJA RS

(1) R, teR, t[A]
BXRBERNRA,, Ay ..., A)
BHR—MREABNR
te RR/N R R — /N nd

fAJNFR R CAP N T BEAR— &
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£ 1[5 RIZE (L)

(2) A, t[A], A
HA={A,, A, ..., A}, EFA, A, ..., AJRA,
A, ..o AHHI—E5, NARRNE SR A .
HAI=(AL], A, ... HADRFTEARERESIAL
ESENEE.
ANET(A,, Ay ..., APFEE{A, A, ..., AYE
PR BIEA.
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EH ()

AMB KR
TR TTA R
TLe—rn+ mAITEH, BB RT I —

AnTh, JEmAERNSHI—mitdl.
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(4) REZ

BE—NRERR (X, 2) , XMZAHREMEA.

U X]=xi, xFERFHKIZ S (Images Set) A:
Z={{Z]|t eR, fX]=x}

BRARTEEAX EE X THEZE T ERNRE
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Xy

X 2y
X Ay
X3 s
X5 | A
X3 Z
X3 s

REEXRY

X, FERPHIRE
z. ={Z1, 22, Z3},

= X,7E REF ) R
z,={Z2, Z3},

“ X FERPHIRE
z,={21, Z3)
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e Bl S

BHE(5E)
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LRI (L)

4) A R
224 ZStudent BREFE < R Course LB 2SC

Student
=22 "2 el SERS FrfE&R
Sno Shame Ssex Sage Sdept
200215121 25 B ;| 20 CS
200215122 )= T 19 IS
200215123 Ei& g 18 MA
200215125 gk ar H 19 IS
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Course

RES WRIE4 FATR 4y
Cno Cname Cpno Ccredit
1 B e 5 4
2 = 2
3 BERS 1 4
4 BRIERG 6 3
5 BAR G 7 4
6 HE A2 2
7 PASCALIE S 6 4

(b)

An Introduction to Database System



25 RES 5%

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) EEENFRANMRF (Restriction)
©2) JBBEEFRE X
« FER R R IR R 2 45 ) KA v o
or(R) = {fite RAF(="K'}
« F: 8K M, BR—NMEERIEN, EFRELRN:
X:9Y;
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«3) mFBHERNRRRTIZIEZEREIANFAR
Ko, RMTHARHTHER

o “\': “\':

|:':} e

R
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[Bi1] ERFEER (SR &k
Osdept - 1s' (Student)
R O5_yg (Student)

R
Sno Sname Ssex Sage Sdept
200215122 Xl = 7 19 IS
200215125 5K AT 5 19 IS
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[12] EHFER/NT20%5 %4

Osage < 20(Student)
G5
Sno Sname Ssex Sage Sdept
200215122 X /= 7 19 1S
200215123 TR/ 7 18 MA
200215125 5K A7 i 19 1S
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2. ##% (Projection)

1) BHBERARE X
© MRPIEFHE T RIS HRHTRIRR

m(R) ={{A] | teR}
A: RHHIEHF
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2. #5% (Projection)

+2) REBREFERMNFINABEITIEHE

T

 E—

* B ZFEAAEIE T RR R PR ES], W
REBUE LT GBEERIT)
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< [#13] EWFERELFFTER
Bk Studente & AL MTE RN BT LR

TrSname, Sdept(StUdent)

ZHR:
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[514] &1 424 2% & Student H # A TRLE &

Mg gep(Student)

45

Sdept
CS
IS
MA
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3. %8 (Join)

1) BB NER
2) BREBEEMEX
MBI R B = /R AR EUR PR R B — e & AR uédd
R - S={ ~ |teRAt,eSAt[A]OL[B]}

tl‘tS
>;§$ns.. RIS RAT S b BSOS FL VT b iR

-0: WREHEK

« EEREBHEMNRHSH CEHR/RMARX SHIEH (RRFR)
FEARNH ERESE (SKR) EBREH LERHL
R RO LA

Rabéqn > = Grial @ sl'E-'l< RXS)
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“3) MIRFHERERE
- ZHEE (equijoin)

> RS EER
0N “=" KEREHENRNEEER
>EEEERE X

MR ZRZRESHI|™ X HR/RIRHIZEA. BEM
EHZERIR T, NESEEEN:
R-_ — | ,:S | t. eRAt,eSAL[A] = t[B] }

A=B
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= H4R&EE (Natural join)
O B RERER — PRI SEER
> AR R RHT HLE 2r B L R AH [F] &8 P4
> HEERPIEEFNEEIIERE
OEHAREERNE X
RASEAHFREIELB
R< . |t eRAt,eSAL[B]=t[B]}
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RIS

B<D
A B C D E
—] 1 2 3 3 1
=l 1 2 3 6 2
| 4 5 (] 6 2

ngﬂﬂ $ =0C:lale S[B]{ RXS)
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R S
A| B C|lD|E
e | T a |10 a
A 10| a
Fl2]| 4|20 b
¥ |10 b
RXS
AlB C|D E
a| 1| a|10| a
a| 1| p |10 a
x| 1| F|20 b
a| 1| y|10| b
Al 2| a|10] a
gl 2 p|10 a
gl 2 £|20 b
gl 2| |10 b

R S

A=C
R xS
Un:c(RKS} Ef]c
A B|C|D|E =gA=C(RKS)
-‘J: 7 giaa
/ a1 -
8 g 4 z?gi 1.R X S
N 2 Gl:C[R X 5)
R[S
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A% 4N o
RERA—48,

I S R S
A B CD B\D E A B CDE
al 1|l ala 1 a|a a|1| ala|la
pl2r|a 3la|p a|T|ala|y
| 4| p|b 1l a|y a|1|y|lala
al1|7|a| |2|b|d ARAPAE I
Sl 2(p|b 3lble Jdl2|8b|F

s YRESEAILEMER, RIS = RXS
« YRESERALEMR, RS =RNS
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“4) —REIVERRIERMNTHAREHITER.

R o o W]

E;:\\_ﬁ )

S o o AOB%

HREZREFTEIRIHERS, BrelERE MTH
PRI ERTIEH
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< [fBI5]2k R RAIK RS W Fios:

S
R B E
A B il b, 3
ﬂl bl 5 b:t 7
d b, 6 b, 10
Gy b, 8 b, 3
s b-l 12

bs 2
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—fER R SHIZ R

Rea§
C<E
A R.B C 5.5 E
a b J b,
a b, 3 b, 10
a, b, 0 b, 7
a h; 6 by 10
a b; § by 10
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E#E R X SIS R

RB=S.B

A R B ¢ S.B E
a, b, 5 b 3

a, b, 6 b, 7

a, b, 8 b, 10
s b, 8 b 2
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A B C E
a, b, 5

a, b, 6 7

a, b, 8 10
a, b, 3 2
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o ANERR
- MBREEFN THABRAEESRRTRZY, MEHME
P HIEZE(NuUll), XA EREBMESNER (OUTER
JOIN) . (BVFtH)
o FEHNERE
= MR RITLEDRRRTE ST oA O B M UL SNE
$:(LEFT OUTER JOINELLEFT JOIN)
o B ANER

« WRRLALKRFR ST EEF R A R B M s 5%
#(RIGHT OUTER JOINZ{RIGHT JOIN).
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A B & 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

(a) YhikdE
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A B C E A B C E

da, b, 5 3 a, b, 5 3

a, b, 6 7 a, b, 6 7

a, b, 8 10 d, by 8 10

a; by 8 2 a b, 8 2

a b, 12 |NULL NULL| &, |[NuLL| 2
(b) Fedbifdie (c) Asbidds
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BREXRR (1, V) MS (L 2, X ¥ ZHEMEEA.
PR Y5 Shi T CE AR RS, EA5H B A F HERE .
RE SHIBRBHEB R — IR R, (D),
PR FAIZ i X RS BRI
THEX S BEAMREYAESEVERENES, 101E:
R=S={¢t, [X] | t,e RAT, (8) c ¥, }
V. xERPHIRE, x= ¢ [X]
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m BiE oA A = 4 RS
« (1) K& Iy (5)
2 (2) #2Ryama XL oG /Eax, K£%
1Y,

«(3) #Hd YV, DI1y(S)? £, M xAHR=S %
§ 6 — A, B AR,

s TR Az A TpE d:
R(X,Y) =+ S(Y,2)
= [x(R) — Mx(MMx(R) x TTy(5) — R)
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2 [RERER RN AT MG M AT IE R

R e e [ e

X
A
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A B C
ay by L
o, b, c;
L by Co
Fa b, o
ay by Cy
o, b, Cy
dy b, o
(a)

h)
b C D
by £ d)
b, € d,
s £y >y
(b)
RS
A
oy
(c)
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e fERZRY, ARJLLHIU/ME{al, a2, a3, a4}
RN {(bys C)r (by C3)s (bys Cy))
BB {(byr C)) (by o))

335@%%?"7 {(b4’ Cs)}
345@%7/%&%7 {(bs’ Cs)}

< STE(B, C) LWy

{(b1, c2), (b2, c1), (b2, c3)}

<« R aMNEEAE T SHEB, C)FEMA Lr#s
fibl  R+S={a}
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DL - RS FE N Bl (P56)
[B17] ZEif 2 b SRR RIS 5 IR AR I 2 A S 4

B AL MR R RK:

Cno

Rk TI (SC)+-K

Sno,Cno
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o {5l 78 T Sno, cno(SC) Sno Cno

200215121 1
20021512154£{1, 2, 3}
2002151225 4:{2, 3} 200215121 2
K={1, 3} 200215121 3
T2
Tsno,cnolSC) + K={200215121} 200215122 2

200215122 3
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g%,%iié @?

(5] 8] AL 25 RERNEAERNES.

ey (Oggy (SC) )
= { 200215121, 200215122}
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B | B

N (& o & O
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[519] EiZEDikE | — T HERET RN SRR
INEER G e

Msname(Tcpnoos(CoOUrse "~ [ dent))

=)
nSname(OCpno='5'(Course) K Sno, Sname(StUdent))

=)

T sname (TrSno (OCpno='5' (COUFSG) [}é]\-’} D{]ﬂsno, Sname (StUdent))
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[5110] EiRiEE & AL 2R S A it A

Msno. cno (SC) +Tg,, (Course) Mg, gname (Student)
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v RERERBEH
I E. R BRRE, /. &8 B8R
EAREBH
. EZ. HRRR B E&F
CIRYSEEYLE-F: S - 8 v
5 ENFAEIIES e, B EiRE
RAP;;CJB S = 0, 0 sie) (RXS)

s T AL mE R ATREY:
R(X.Y) = 5(Y.2)
= [x(R) = TTx(TTx(R) x TIy(5) = R)

An Introduction to Database System



 REANBRIEA
- RARBIBHEEFRKRRE B ERIAT

< MARRRBOES
= ISBL (Information System Base Language)
> HIBM United Kingdom#ff 5t # Lo BT il

> H-TPRTV (Peterlee Relational Test Vehicle) 2%
4
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Bk

2.1 X ZMEAER
2.2 X ABIEEN
2.3 LA SH
2.4 XEAEMAH
25 LAWY
2.6 NG
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DABSCER 1 45 o ()3 T 38 AR L il
< IR TCANE] BEAT 328

1. 7GR R A
DLIGA1AR S A AR TT H R A K B
TR RIEAE 5 ALPHA

2 G RIEA
DABA AR T 7R TG B A B
Ok RIEEIE 5 OBE
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2.5.1 SLLH 3% AR EE = ALPHA

< HE.F.Codd#&
INGRESIT H fIQUELIE & /& 2 IRALPHAIE 5 T 1)
< 1A
KR i)
= GET
TR
= PUT, HOLD, UPDATE, DELETE, DROP
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< R
GET _LAEZ4 [ GEFD ] Rk

- ¥E{E%IH] IDOWN/UP %ik3t2]
JER: R R R B o A2
FKis 1 TREEAERER S
O
ﬁ%%l]%%%. JEME4| AR, BiEA| BRI
PRAEAE: K HeEds R e 7E /2L 25110 o rh
O#%: B RIE
FKirNX2: HEEHF X
O#% KEL. B4 td =, w4
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(1) Tt &R

GET TAEZF[H4 (KA

[51] & EgOEERRIE S0,
GET W (SC.Cno)

[512] &P A BB
GET W (Student)
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GET _LAE=s[H4 (FRika1) . #AEEM

[5I3] & M5 B A& (IS) ke /N 1205 B4 1) 555 FIFE e
GET W (Student.Sno, Student.Sage):
Student.Sdept="IS' /A Student.Sage<20
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LS
GET _LAEZF4 (RiE1) [ BRIEKA]

DOWN/UP

[Bl4] & it EAURF = R(CS)FAN TS, ke, 4 RIZTRRFE
FeAEP
GET W (Student.Sno, Student.Sage):
Student.Sdept='"CS* DOWN Student.Sage
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f 3
GET _LAEZ4 CGedl (AR

[: #AEZAET IDOWN/UP £Ki£502]
[515] B —AME B RPN T,
GET W (1) (Student.Sno):
Student.Sdept="IS'
(58] A iffE D RTFER R = FAER 75 LHARR, 45 R R %
FPHER
GET W (3) (Student.Sno, Student.Sage):
Student.Sdept="IS' DOWN Student.Sage
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(5) LA RIRR

< JTLHAER S X
= RonA]DAMER- G RTEE AR (AR e AR B Range
Variable)
< JLHAENHIE
" ggﬁé@é?fz W MNEHE Y F R AT ERAE R KW
= Q) BAESLAF A d A = N A A T AR =
< N TTHA E
= #%3:0: RANGE X &% T ii¥
= o ADARRAREZAN AL E
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o FAEF AT A A = R I A 2 e AR
[518] EiljikfE2 5 IRRER I A
RANGE SC X
GET W (Student.Sname):
IX(X.Sno=Student.Sno /A X.Cno="2")
[519] Eilklz T XA RERFE S, HEREETREETR

o

RANGE Course CX
GET W (SC.Sno):
JCX (CX.Cno=SC.Cno ACX.Pcno='6")
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[11 O 5 #0 %8 /b itk i — [ TH BT 6 SRR (2 4 44 7
RANGE Course CX

SC SCX
GET W (Student.Sname): 9SCX (SCX.Sno=Student.Sno /\
4CX (CX.Cno=SCX.Cno A CX.Pcno='6"))

AR E B K
GET W (Student.Sname):
3SCX3CX (SCX.Sno=Student.Sno A
CX.Cno=SCX.Cno/\CX.Pcno='6")
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[511] EilkS19907r LL BRI AL T H5IREE 4 7.
RANGE SC SCX

GET W(Student.Sname, Course.Chame):
3SCX (SCX.Grade=90 A
SCX.Sno=Student.Sno /\

Course.Cno=SCX.Cno)
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[5112] E kAL T IRIEN 2244
RANGE SC SCX
GET W (Student.Sname):
Y SCX (SCX.Sno#Student.Sno\V SCX.Cno#'1")
FAFAE B 7R
RANGE SC SCX
GET W (Student.Sname):
—3SCX (SCX.Sno=Student.Sno ASCX.Cno="1")
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[5113] BifIRE | 2 RIEN P AR .
RANGE Course CX
SC SCX
GET W (Student.Sname):
¥ CX 3SCX (SCX.Sno=Student.Sno /\
SCX.Cno=CX.Cno)
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(10) HZE® (Impli) HIR 2R

[5114] i/ %S 7200215122524 ATk 4 R 1Y
e tp s
RANGE Couse CX
SC SCX
SC SCY
GET W (Student.Sno): ¥V CX(3SCX

(SCX.Sno=200215122' ASCX.Cno=CX.Cno)
—> 3SCY(SCY.Sno=Student.Sno/\
SCY.Cno= CX.Cno))
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HHBER S (Aggregation function) BN #5 %% (Build-

in function)

SR EZ e

COUNT Xt a2l

TOTAL SR s A
MAX K KE
MIN K /IME
AVG B ]
AR F AN R R
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[5115] &P ERBIEH -
GET W ( COUNT(Student.Sdept) )
COUNT pR EUAETH AU 2 B B HER R AH

[5116] &Eif{E S RFAENFIHFR
GET W (AVG(Student.Sage):
Student.Sdept='lS’ )
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(1) EEERIE
(2) FhAFAE
(3) MIBRFRAE
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O HHOLDE AR E A2 i To 2H N E 8 e s 21 AR 23 ] v
HOLD LAE=sa] 4 (k1) [ #AERAM ]

HOLD#E ) 247 EIERIEHIFGETE 7
@ FITE 115 S B0 TR 2 0] P e
@ FIUPDATE & A4 04 5 1 TR 4H 3% 7 %8 /72
UPDATE _I1TAE= 4
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[5117] 2200215121524 it SN 7 R 2ME B &

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

Student.Sno=200215121"
( \Student S & F152 1195007 2% /F 14D

MOVE 'IS' TO W.Sdept
CHfE BB S 27 E 80

UPDATE W
HEE UG ) 6432 Bl Student e & )
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R
@ Mt EiRF A LERE R E ol
@ HPUTIE A Z s 7 A TR E R AR H

PUT TAEZEIA (KHRHA)

PUTHE A XS — AR R B E, RAREFHIIRERE
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[118] FRFH & 7 — 112570 EREE “THFEIAEHR 54
7, HIRFES N8, HELITIRN6SIRIE. MANZIRIE
JGH

MOVE '8 TO W.Cno

MOVE T+ & HLAH L 5454 TO W.Cname
MOVE '6' TO W.Cpno

MOVE '2' TO W.Ccredit

PUT W (Course)
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 Bis pe

(3) MK

© FHOLDTE A M B ) 7o 20N E 3 2 o i 31 A = ) v
@ HDELETEE A1)k iz 04

DELETE _LAE=[a]4
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[5119] 20021512522 [RIMGE 2%, MIFR1Z 54 o

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

DELETE W
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[15]20] #2£520021512124 9200215126

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

MOVE ‘200215126' TO W.Sno
MOVE '45' TO W.Sname
MOVE '5' TO W.Ssex
MOVE '20° TO W.Sage
MOVE 'CS' TO W.Sdept

PUT W (Student)
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[5121] MR 280 74
HOLD W (Student)

DELETE W
FERIES BB 52 FEE , MR Student JC 2L AH B b ZE I B
SCH It

HOLD W (SC)

DELETE W
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“rREIE GET
GET IAEZW4[ (D | (ka1

[ 3{EZ1E) [DOWN/UP £k R 2]
AR AERAE
= JENCHT T --PUT
CABIHERE

= HOLD--f&uk--UPDATE

< HERERAE

= HOLD--DELETE
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<+ 2.5.1 JTARREHIESALPHA

+2.5.2 WRAREHIESQBE
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252 H%RHEMIESQBE

o ML AY [ OR R T

= HEM.M.Zlooff&
= PITH AR B 7w U EA R Y18 1R AR TT TR AR B

< QBE: Query By Example
= TR AR TGS
= BWEOR: DUAERKH T A& & i
= FH7RI 50 3R (B AR 1) R A s 2 45 R T REHY TG 1
" TEIHAE R U\%j‘%ﬁ/ﬁ_&ﬂd
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B 1 1/
BREMS THBMAESERAGREENS
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1.0 il
(B3R B R AR A k4
AR LR

(1) PR HER;

(2) FFEERT AR
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(3) H P s —F 5 N B R ) 9< 52 44 Student;;

Student

(4) RGRRNZRZN B

Student Sno Sname Ssex Sage Sdept
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WIBEH (4

(5) FE LG A 2R

Student Sno Sname Ssex Sage Sdept
PZH IS
w AR, RRAE
(6) Braem g &
Student Sno Sname Ssex Sage Sdept
25 1S
5K AT
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copbEs AR —EEIN TR
NEIT R AN PRI RER —AME, EA R AWML

RAHIICR
o FTEAERFP.  SZPhr bR BN
< Tl

AR IEE G >, 2, <, <, =H#
Horp =7 P4y u
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[B12] ik 4 iR 222 1 A A

Student Sno Sname Ssex Sage Sdept

P.200215121 | P25 PR P.20 P.CS
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2 7S A A B AT DL ] A9 PR AR AT A FAE SR
24 L.

Student Sno Sname Ssex Sage Sdept

P.
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