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3.4.2 EEEH

SEEEW: FRBEHEAU RS

o ERAMREREE: FREERAN R
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B [<RELL>]|<HNLZ1> <LH2ET> [<RHE2>.]<H42>
B [<E41>]<H]41> BETWEEN [<£442>.]<5442> AND
<R%2>.]<FH|43>
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1. FIESEFEEESN
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o0
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E BB HAF =

[ 3.49] BN ERILEBRERNE R
SELECT Student.*, SC.*
FROM Student, SC

WHERE Student.Sno = SC.Sno:
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FEHSEFEHERER (42

BIHER:

Student.Sno Sname Ssex Sage Sdept SC.Sno Cno Grade

201215121 ZF5H s 20 CS 201215121 1 92

201215121 ZH B 20 CS 201215121 2 85
201215121 ZH B 20 CS @ 201215121 3 88
201215122 x| % 19 CS 201215122 2 90
201215122 x| & 19 CS 201215122 3 80
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ERBRERNPITIEE

(1) HEEHFY: (NESTED-LOOP)

B EEERLIFRAE N AH, ReMLFBEBR2, &
—BRWEEEHFR A, RIGMBRIFHE I
HE5zuudPEiRk, BERERRF— 4.

B R2EMERSEE, BRRIPE-ATTH, REENLIT
HPAMR2, B—ERWSERFANITH, RAEHH
RIFHE AN A5 Z oA ERRK, BREGREST—
N TEH.

B EE FRRE, BERRIPPERuHA T E

E: EEBRENSTER, ERNLE RRKEWLEME AR LB
WiHE, ERREMITPEE (EZRHENII) K 3E. XERRS
ST H—T
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(2) HeF &3 (SORT-MERGE)

B EHT=E®
REEREXNRIMEK 2HEF
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mIRBRIKE oo, RE MR KA W7 = Ak 2k £2 )ik
FFHEfER2, BRBEERFZFRITH, RABHKERL

HHE— NS Z AP EER, BREREHF—

. ERBRR2P R TRIEEFZBRAENGHARN, *t

R2WE A FEREE

i85 FidEE, BERRIBR 2P EFcHE L E T
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|34
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ERBRERNPITERE (82

(3) &3|i%ERE (INDEX-JOIN)

W %321

GER T BRI RS

B RIFHEIN A, RKRELERTBRIERRR
KRS, WNPREIWEFRFRITITH, KEEMRAERL

|

I3

S— PN A S ZuAHERER, BFREREF—
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FEHSEFEEZRETH (82

*~ HRHE
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L
S

(I

(%] 3.50] T[] 3.49] F B AR ERE TR

SELECT Student.Sno,Sname,Ssex,Sage,Sdept,Cno,Grade
FROM  Student,SC

WHERE Student.Sno = SC.Sno:
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FES5ESFEERET R (52
& —4SQUIEA T LA A SR RSB, XN

WHERE-T-#] 72 B EEE R MG FEE W AR B & %4

[ 3.51 | &2 5 EE B RSEIS UL LKA FAE R F SRk .
SELECT Student.Sno, Sname
FROM  Student, SC
WHERE Student.Sno=SC.Sno AND
SC.Cno='2"'AND SC.Grade>90;

7L
o \SCHHk% HCno="2'3% H Grade>90/) TTATE B, — AN 18]
KRR
e fIStudent i R EEF 4 wHMITER B I REANE R
KRR
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2. BB i&ER

&

0

HEER: —MREHLECHETER

T B4 P X 5

BT A RERE R LR, B AZuE A
FHITR

(Bl 3.52] &R —TIRINEZLBR (BEBRIGEBR)

SELECT FIRST.Cno, SECOND.Cpno

L)

\/
0‘0

4

L/

L)

FROM Course FIRST, Course SECOND
WHERE FIRST.Cpno = SECOND.Cno;
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FIRSTZ (Coursez®)

SECONDZ* (Coursei®)

WES | WES | /TR | F0 wiES | WE® | kTR | E»
Cno Cname Cpno | Ccredit Cno Cname Cpno | Ccredit
1 = 5 4 1 B EE 5 4
2 o 2 2 i 2
3 BEARS 1 4 3 BRAS 4
4 | BIERG 6 3 4 BIERS 3
5 G| 7 4 5 ) 4
6 Gy ] 2 6 b ab 2
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BEHER:

Cno Pcno
1 I
3 5
5 6
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3. JhiERR

< ANEESEEZERZR X A
W EERRE R R ERA A TA
B SNERBREUR ERNERER, BEERPARFLH
& HRud —ImH

B ANERR
o FIH iR R ATA K TH

B GANER
o FIH AR R FATA K TH

1
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ShERE (82

(451 3. 53] K E[#] 3.49]
SELECT Student.Sno,Sname,Ssex,Sage,Sdept,Cnho,Grade
FROM Student LEFT OUT JOIN SC ON
(Student.Sno=SC.Sno);
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ShERE (82

PATER:

Student.Sno Sname Ssex Sage  Sdept Cno  Grade
201215121 ZFH 5 20 CS 1 92
201215121 ZFH 5 20 CS 2 85
201215121 ZFH B 20 CS 3 88
201215122 Xl & 19 CS 2 90
201215122 X =& 19 CS 3 80
201215123 FH&K g8 18 MA NULL NULL
201215125  §KIL 5 19 1S NULL NULL
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4. BRE

\J/

 SRER: WU ERRETE
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~

)

[H13. 54| EHBNFER RS L. RBHEEL KRS
SELECT Student.Sno, Shame, Chame, Grade

FROM Student, SC, Course /&g
WHERE Student.Sno = SC.Sno
AND SC.Cno = Course.Cno;
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3.4 BHEMN

3.4.1 AREH

3.4.2 ¥
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3.4.3 REEH

3.4.4

BB
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REAW (%8)

* RET R

B —/SELECT-FROM-WHEREEAFRAH—AE 1

B — N EHRRERE S PN EHRHWHERETH)
HHAVINGHEIERIZHF R EWIRAATREST

SELECT Sname I*AMN BB I B
FROM Student
WHERE Sno IN
( SELECT Sno A EEWIFERY
FROM SC
WHERE Cno="2");
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B _EERERRRONIE TR A
B TEEHREANZEHERTE
BSQLES AW ZERERN

o Bl — /T2 il AT AR E H A T2 )
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IREEWHRMBTE (82

CHXRTFEH: FTEANBRAZGKBTXEN
B EAPSNEEHHRRNE—d, BEESEAER
WX B ELENEEH, FWHERETFH)REE
NE, WEBUTTHBAGREK

m R EHPINERK T ud
mESX %, HEAERREXNKETNIE
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3.4.3 RREBH

HEINEFERTFEH
HEHBEERA T AW

FHANY (SOME) BRALLBWKTFE#
A EXISTSIE A M FE#
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1. A INVFE KT B 1

[#1] 3.55] E#HE “XIR” FEFR—NRFEIRFE.

B E SR AT P 22 R 58 B
O HE “XR” FifER%

SELECT Sdept

FROM Student

WHERE Sname="'XI|R "

ZHN: CS

n
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WA INBHRPIF&E# (82

@ BRFTEECSREINZEAL.
SELECT Sno, Sname, Sdept
FROM  Student
WHERE Sdept='CS"

GiIRN:
Sno Sname Sdept
201215121 25 CS
201215122 ) =3 CS
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A INTE A BB (48)

BB — S ERRADIE BB WK A
SELECT Sno, Sname, Sdept
FROM Student
WHERE Sdept N
(SELECT Sdept

FROM Student
WHERE Sname=" X|/% ");

HEHAPERTENM.
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A INVE R F & (82

1 H S ERSTER[ B 3.55]| B HER

SELECT S$1.Sno, S1.Sname,S1.Sdept

)

FROM Student S1,Student S2
WHERE S1.Sdept = S2.Sdept AND

S2.Sname = "X &":
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WA INTE AR FEW (52)

(B 3.56]F L T REL AN “BRALG” NEELSNHEL

SELECT Sno,Sname @ Jm/5EStudentx &+
FROM Student EH SnofiSname
WHERE Sno IN
(SELECT Sno @ REESCRAFIHR B %
FROM SC BT 3I5RENZEERES
WHERE Cno IN
(SELECT Cno @© BSEECourse R R
FROM Course “EERRA” FIHRES, N35

WHERE Cname= " B &4
)
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WA INTE AR FEW (52)

BN

32

EEWHSEI[B) 3.56]
SELECT Sno,Sname

FROM Student,SC,Course
WHERE Student.Sno = SC.Sno AND

SC.Cnho = Course.Cno AND
Course.Cname='"2 B &4&":
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3.4.3 RREBH

A INVE ) )7 & i)

A EBREER TR

HAHANY (SOME) BRALLIBWREIFE#

HEAEXISTSIERIFIFE#
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2. A LRI EANFEH
s SEEHRIAIE A A IR E AR, T RS

BHE (>, <, =, >=, <=, l=BHi<>) ,
e[ 3.55]%F, HT—MERTRE—-NTRFE, WAL
F = fRFIN :
SELECT Sno,Sname,Sdept
FROM Student
WHERE Sdept =
(SELECT Sdept
FROM Student
WHERE Sname="XI|&");
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WA LBEHEAT T EW (42)

[B] 3.57 [N FEBIMEBRETRIRGHIRES

SELECT Sno, Cno - T 25
FROM SC x
WHERE Grade >=(SELECT AVG (Grade)
FROM SCvy
WHERE y.Sno=x.5no);
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WA LBEHEAT T EW (42)

< 1] BRI PATIEE
B MASNEEHFEHSCH—N I, ¥ondxKISnofE
(201215121) fEIEAHEEH

SELECT AVG(Grade)
FROM SCy

WHERE y.Sno='201215121%,
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A LBREHEHAFRTFE# (52
A RERATERE (88)

B HATHESEH, B2ESS CGELUE) , FHiZERER
EEW, /2SEEN:
SELECT Sno,Cno
FROM SCx

WHERE Grade >=88;
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WA LBEHEAT T EW (42)

A RERIATERE (&8)
B HATIXAEW, B3
(201215121,1)
(201215121.,3)

RESNEEARH T udESM EROZCOIE, H
BSNEHISCUA LR E e . 45RA:

(201215121,1)

(201215121,3)

(201215122,2)
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3.4.3 RREBH

A INVE ) )7 & i)

A EBREERA TR

HEAHANY (SOME) BRALLIBWREIFE#

HEAEXISTSIERIFIFE#
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HWAHANY (SOME) BRALLERINFEH (48)
% FH ANY BRA L L8 i8] B A 20 [E] B 3 A b i

&N
>ANY  KFFEHLEEPHEAN
>ALL  KRFFEHERIHIIFEE
<ANY /IDFFEALEREHHEME
<ALL /NMNFFERHLEREIHAEE
>= ANY KFETTFEHERFIENME
>= ALL KRTFETTFEHERFMTEE
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HWAHANY (SOME) BRALLERINFEH (48)
% FH ANY BRA L L8 i8] B A 20 [E] B 3 A b i

B~ (82)
<= ANY PMNFETTFEHSERFIIEA
<=ALL PMFETTFEAERFHIEE
=ANY STFTFEALEREPHNEME
=ALL FTTFEHERTHNAEE (BEBEFXEREX
1= (Hi<>) ANY AETFFEHLERFRIEN
1= (Bl<>) ALL AEFETFTFEHEREPREM—F
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WHANY (SOME) BRALLIBWIFER (48)

(%1 3.58] HWIEHENBIZRF T ENRZRER
FAFR /DR A FIERS
SELECT Sname,Sage
FROM Student
WHERE Sage < ANY (SELECT Sage
FROM Student
WHERE Sdept="'CS")

AND Sdept <> ‘CS'; FREWBRF R R~
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WHEANY (SOME) BRALLIBRIIFERH (82)

R
Sname Sage
F& 18
YA 19
PAT ISR

(1) HEAETENH, RECSERFITAZERER,
HWEH— AN EE (20,19)

(2) HBERXENH, RIrEARCSRHER/PMT
20 50 19 %4
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WHANY (SOME) BRALLIBWIFER (48)

I RERESLIL ] 3.58]

SELECT Sname,Sage
FROM Student
WHERE Sage <
(SELECT MAX (Sage)
FROM Student
WHERE Sdept='CS")
AND Sdept <>'CS '
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wWAHANY (SOME) BRALLBWRIIFERH (82)

(51 3. 59] FHIETTENRFER P UTENRZRITE #
A FRAR /N AR RS o

HiE—: BHALLBH

SELECT Sname,Sage

FROM Student

WHERE Sage < ALL
(SELECT Sage
FROM Student
WHERE Sdept="CS")

AND Sdept <>"'CS’;
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WHANY (SOME) BRALLIBWIFER (48)

HEZ: ARERH

SELECT Sname,Sage

FROM Student

WHERE Sage <
(SELECT MIN(Sage)
FROM Student
WHERE Sdept="'CS")

AND Sdept <>' CS '
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wWAHANY (SOME) BRALLBWRIIFERH (82)

£3.7 ANY (BRSOME) , ALLIEASEREERE. INBRKE
MR R

= <>EY!= < <= > >=
ANY IN -- <MAX <=MAX >MIN >= MIN
ALL . NOT IN <MIN <= MIN >MAX >= MAX
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3.4.3 RREBH

A INVE ) )7 & i)

=
=

A BB HEA T EH

HEAHANY (SOME) BRALLIBWREIFE#

B EXISTSIHEF F&

=
=
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HA EXISTS{EHRIFIF&

% EXISTS{E 4]
AR 3
7A EXISTSHEFEIK FERARBEMEE, Rt BiE
HEAE “true”’8iZ B R1E “false”.
o N EENE RIS, NHEKMWHEREFH)REFHAE
o HEHNEBNERAT, NHEKMWHERETF AR ERE
m HEXISTSHHKF&#, X E*ﬁﬁ%ﬁﬁﬁ%%ﬂﬁﬁ &

R AT EXISTSHF& 1 R iR Bl EEBRE, ?%EMJ%%
SERRE X o

—IT-l-v
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A EXISTSIEHPIF&EWH (42)

< NOT EXISTSIEH
B ENEBHERIER, NANEFRWHERETFH)IRE
B ENEBHERANT, NHEFRWHEREFA)IR B EAH

|
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WA EXISTSIBHRIFIF&EH (42)

(%] 3.60| BEHFTE LR T 1S RIEN FEBA .
BEE T
m A& W K StudentRISCHR R
B 7EStudent PRI TTAHKISnofE, HIEERAESCE

B A5 SCHEEXFERIGH, HSnofH&E T Student.SnofE,
H HHCno=1°, MEUHStudent.SnameiE NG RE

SELECT Sname
FROM Student
WHERE EXISTS
(SELECT *
FROM SC
WHERE Sno=Student.Sno AND Cno="1");
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WA EXISTSIBHRIFIF&EH (42)

[$1 3.61] HHEFEBLISRENZERAL.
SELECT Sname
FROM  Student
WHERE NOT EXISTS
(SELECT *
FROM SC
WHERE Sno = Student.Sno AND Cno="1");
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H A EXISTSIEH M FE# (58)

<+ AEFEAWERE R
B —EHEEXISTSERNOT EXISTSIEH M2 A se i HAth
LR T EH S Bk
B ATAFINEH. BBREERF. ANYRIALLERPFEH
#EE A EXISTSIE A FE SN B

4

BSQLiES

s FHEXISTS/NOT EXISTSSEHL &R &R (FEA)

HEEEREFRY (For all)

B o] DET A AR R KB RSO KA FE R

FR A -

(Vx) P=—- (Ax (-P) )
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WA EXISTSIBHRIFIF&EH (42)

[#] 3.55|EHE “XR” R —PMRFEIRNEE.
A L EXISTSEE ) T2 1 B .

SELECT Sno,Sname,Sdept
FROM Student S1
WHERE EXISTS
(SELECT *
FROM Student S2
WHERE S2.Sdept = S1.Sdept AND
S2.Sname = 'XI)8");
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WA EXISTSIBHIFIF&E# (42)

(6 3.62] EHEE T EFR

SELECT Sname
FROM Student
WHERE NOT EXISTS

o BB

(SELECT *
FROM Course

Sy i A

WHERE NOT EXISTS
(SELECT *
FROM SC

WHERE Sno= Student.Sno

AND Cno= Course.Cno

)
);
£ B e R S 2T

TE#HD)

R

HEhE (EXISTS
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WA EXISTSIBHIFIF&E# (42)

25

< FIEXISTS/NOT EXISTSSEHLiZ!

-

TR CGERD

B SQLEEHHRAEZERE (Implication) Zi#EizE
B ] DU AR E B R R IR R SN N

pP—>qg=-pVg
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WA EXISTSIBHIFIF&E# (42)

[5] 3.63| W R /DI E T H¥42012151 2218 B K4 SRR K
FAE,

R R FEL B -

B AZBAREREL: BHFETAIXRZEE, XERRREY,
RE20121512254 %% 1 'y, NIxBiEE Ty,

B EANFER:
FPHRRNIBHE “%4201215122i%% 7 5 f2y”
RHoFRiBiHE “ExiEE T #Ey”
W EREHAN: (Vy) p->qg
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WA EXISTSIBHIFIF&E# (42)

B EHAR R
(VW) p>g=E- Ay (- (p>qg))
- 3y (= (=pV g ))

B 5 E N AEEXFERRREY, $£4201215122i%& T
Y, TEEXBEHIE
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T EXISTSIEHIFI F&a#H (42)

B FINOT EXISTSiEHER:
SELECT DISTINCT Sno
FROM SC SCX
WHERE NOT EXISTS
(SELECT *
FROM SC SCY
WHERE SCY.Sno ="'201215122"' AND
NOT EXISTS
(SELECT *
FROM SC SCZ
WHERE SCZ.Sno=SCX.Sno AND
SCZ.Cno=SCY.Cno));
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3.4 BH#EEMN

3.4.1 HRAW

3.4.2 EEEN

3.4.3 IRERBN

3.4.4 EEEH

3.4 5T IRERKEN
3.4.5 SelectiZH] I — BN
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S B EEIERPIE
B JF#E/EUNION
B A E/EINTERSECT

B EEB{/EEXCEPT

< ZINE S ERIER & B RS R 5 H0h Z0rE [ X M
T ) B4 2R At A A A

An Introduction to Database System




Seamw (8

(51 3.64] BHITENRZRNFZELERAKRT L9 AL,

SELECT *

FROM Student
WHERE Sdept="'CS’
UNION

SELECT *

FROM Student
WHERE Sage<=19;

B UNION: REZANEHEREGIERN, REABZEHEER LA

B UNION ALL: RZANEHESREIHERN, REE

2 uH

5~II
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Seamw (8

[ 3.65] E#MEE T REIEE RS T RE2HF4.

SELECT Sno
FROM SC
WHERE Cno="1"
UNION

SELECT Sno
FROM SC
WHERE Cno="2";
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Seamw (8

L3

[4513.66] %;ﬁg;ﬁﬂlﬂ‘ig 1A SERP KT 195 KA

SELECT *

FROM Student
WHERE Sdept='CS'
INTERSECT
SELECT *

FROM Student
WHERE Sage<=19
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Seamw (8

(%1 3.66] s£hr ERtREH T HIBIFERPERAK
T19% HFAE.

SELECT *
FROM Student
WHERE Sdept="'CS' AND Sage<=19;
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Seamw (8

[ 3.67|EHBEEE T RE1GEE T RIE2HIF4E.

SELECT Sno
FROM SC
WHERE Cno="'1"
INTERSECT
SELECT Sno
FROM SC
WHERE Cnho="'2";
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Seamw (8

[$13.6 7] ] AR N

SELECT Sno

FROM SC

WHERE Cno="1"'AND Sno IN
(SELECT Sno
FROM SC
WHERE Cno='2");
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Seamw (8

(% 3.68] HEiTHHALBIERIIFE
FHERER.

SELECT *

FROM Student
WHERE Sdept='CS'
EXCEPT

SELECT *

FROM Student
WHERE Sage <=19;

= HERAKRTI9ZH
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Seamw (8

[#513.68] 3L f5 L R EBWTFENIBIE R FER AN T 195 K224

11

SELECT *
FROM Student
WHERE Sdept='CS' AND Sage>19;
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3.4 BH#EEMN

3.4.1 ARE#H

3.4.2 ¥

(E N

3.4.4

3.4.6 SelectigEa]K— T

BEH
3.4.3 REEN
EE il
3.4.5%-

SIRAERHIE
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3.4.5 ETIRERKIEH

< FEEAAMUT LHIEWHEREFA]H, &AL
PEFROMTA)H, ﬁﬁ?ﬁwﬁlhﬂtﬁﬁﬂ’“ﬁj‘ﬂf&i@
(Derived Table) B AEEHEIEHXTR

[513.57)3k HEA A I B Sk B HRE

SELECT Sno, Cno
FROM SC, (SELECTSno, Avg(Grade)
FROM SC
GROUP BY Sno)
AS Avg sc(avg_sno,avg _grade)
WHERE SC.Sno = Avg_sc.avg _snho
and SC.Grade >=Avg _sc.avg _grade

%

PRSI RIE S
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ETIRERNEH (82

SR TFEWF R RER, RERT UARRERN
5, FEMSELECTFHJETHKIFIZ NHRE R E.

L}i

T

=984, WUHIIF &S

[$13.60| EHFTFE LB T 15 RIERFE
.
SELECT Sname
FROM  Student,
(SELECT Sno FROM SC WHERE Cno="1") AS SC1

WHERE Student.Sno=SC1.Sno;
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3.4 FIEEW

3.4.1 RRHW
3.4.2 HEBAEH
3.4.3 BREAEH
3.44 £ E5HH
3.4 5FETIRERKEN

3.4.6 SELECTEH] K — KR
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3.4.6 SELECTiEAJ I — ks 2\

SELECT [ALL|DISTINCT]
<HFIRER> [A4] [ <BRFIRER> [H4]] ...
FROM  <RABLE 4> [H]4]
[ <RABBAEL> [H4]] ...
|(<SELECTiEH)>)[AS]<H] 4>
WHERE <£&M#iER>]
‘GROUP BY <54 1>[HAVING<&fERiER>]]
ORDER BY <%1442> [ASC|DESC]];
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1. HARFIZFRIE A AT 245 2

< B nFIRIEF A
(1) *
(2) <FRHZ>*

(3) COUNT([DISTINCT|ALL]*)
(4) [<RL>]<BHINLRERS<REL>|<BEHEFZ

FKisR>]...

H<BiEs 4 REX>T URHESES . /EHTRES

B4R R BU B4

EBRHEABHE (+, -, % D HBE

BHEAN
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2. TR B — g

SUM
< AVG
MAX
MIN

COUNT)

>~ ([DISTINCT|ALL] <%145>)

_/
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3. WHEREF#] 243K & 3 1 4% 2

(1)
<BRFI4> “
<BMHF%>0 < <EFE> >
 [ANY|ALL] (SELECTIE®))
(2) ) ) | )
<JBE% 4> <B%) %>
<J& 134> [NOT] BETWEENY <H &> > AND< <E &> .
(SELECTiEA]) (SELECTiEA])
& Y S 1
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WHERE TR I R RIEAFE A (52)

(3) C(<fE1>], <fE2>1]...)

<M 4Z> [NOT] IN < .
(SELECTiEA))

(4) </Bi#514> [NOT] LIKE <JLHCH >
(5) <EH:%]4> IS [NOT] NULL

(6) [NOT] EXISTS (SELECTiEH]))
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WHERE TR & AFRIEAA A (52

SO N v N
AND " AND
< HRIEAX - <k HRIEA>| < - <FFRIB> ...
OR OR
= Y, & = /
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