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B8 RARAFIFEEFHEIESSQL
3.1 SQL#EiA
3.2 A -REHIERE
3.3 e X

3.4 BIEEM
3.5 BB EH
3.6 THIIALE
3.7 i
3.8 /N5
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3.4.1 BHFEEH

3.4.2 EZEEH

3.4.3 REHH

3.4.4 £ &M

3.4.5E TIRERKE M
3.4.5 SelectiE A — =
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®

L)

CEEBW: RN AR ERREEW

o EEAMGBOERIFR: FAREERNRRZMG

— R

B [<FRZ1>.]<F)81> <WHIZFE5> [<RHE2>.]<F142>
W [<%41>.]<5)41> BETWEEN [<%442>.]<%142> AND
[<F42>.]1<5143>

PEETE: ERFE TR AR
WERRMH T RS ERTBRREBIRALH, HLTA
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4

ERSE|S-X
2.HHERE

3.5M&

4.2 R&E

HEZE
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1. FESFFEEREN

[ 3.49] BHEN A KEIEBERERFER
SELECT Student.*, SC.*
FROM Student, SC

WHERE Student.Sno = SC.Sno;
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FEHS5FFEERTHE (5

BHER:

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

201215121 ZF5H 5 20 CS 201215121 1 92

201215121 ZF5H 5 20 CS 201215121 2 85
201215121 ZFBH B 20 CS 201215121 3 88
201215122 X2 & 19 CS 201215122 2 90
201215122 X8 & 19 CS 201215122 3 80
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ERFRIENPITIERE

(1) HREEH Y (NESTED-LOOP)

B ESRERITRIEFE-NAH, ReMLFEERR2, &
—HRHCERFITH, RBEIRRIFHE 1T
A5 ZTHHEZER, BRERKT A,
mR2eARTE, BREI1PFEZANTH, REBEMNLIT
REMR2, B—BRWEERFHNITH, KB EH0R
RITHBE AN TH G Z GG EER, BERERRT —
(i
mER FAEE, BERRIPHNET AL T
E: ERBENDITIERE, EFNE RKABTWLEENE R R LB ESH
Mg, ERREMNIATHES (CERFIERLI ) K 3iE. XERRE%
Ry LA H—TF
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ERRIERNPATERE (82

(2) HFEE&3HE (SORT-MERGE)

BT =R

B GRERR N RIMR2HF

BXFRIKE — oo, MWKHHmaEfRe, MFERE L
EEFMHRTH, HEEHHERITHE A5
TTHPEER, BREREFT 1P nH. HBEIR2F
BF R TRIERTRENTAN, XR2HNEHAE
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ERRIERNPATERE (82

(2) HFFEHE (82

BRBR1BIE 2k udl, MJa AR B A W7 R Ak 4K 52 )R

FFE#R2, ERECERFGRTH, KBEHRR
FHRIE N uA S Z AP EER, BRERRT—4
T . HEAIR2P R TRIERFBRENITTAHR, Xt

R2NE WA H LS
mES FdRHE, HRRI1ER2THEHMTHEIRLE T E
Sl
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ERRIERNPATERE (82

(3) &5|#%E#E (INDEX-JOIN)

W X R25EE B T BUR MR 5

B XTRIFHENTAH, KIXBIEEERFZBR{EEHFRK2
S, NFPHRIFHLEFERTH, RAEEHER1F
REE— N A5 ZuAHEER, BERERERRFT—
Jod
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FEEEFEHERETRN ()
< BARER

[%] 3.50] Xt[f5 3.49]F0 B REE TR

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

WHERE Student.Sno = SC.Sno;
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SHEEFEEREH (52
»—2%SQLIEA) AT LAF B SE S BRI EBE A if], IXAY

WHERE T A] &2 HiER B R MG EFE R R AR E & %4

[ 3.51 |& k2512 HRSE0S DU EMIFTE A % S M4 .
SELECT Student.Sno, Sname
FROM Student, SC
WHERE Student.Sno=SC.Sno AND
SC.Cno="'2 ' AND SC.Grade>90;

BT E:
oS5 MSCH Hkik HiCno="2"3 H Grade>90 /] L AH & i, — A T[]
KA
o FifliStudent i B EZE X R T HBITEEB A RANLE R
KA
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EREARW (48

1. 58 5 FFEEREN
2.H &R

3.5

4.% RER
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2. B 5i&ERE:
o BEEE: —AREHECHTER

* "EEREN 2 UIRX

+HTAREAAL B ENE, FIAuER s
2R

[ 3.52] & W& —TRIIEIRZLBR (BB RIBER)
SELECT FIRST.Cno, SECOND.Cpno

FROM Course FIRST, Course SECOND
WHERE FIRST.Cpno = SECOND.Cno;
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H5i&E®#E (5

FIRSTZ (Coursei)

SECONDZ* (Course®x)

wes | WEd | BIiTR | F¥4 wWES | WRE% | BT | 7o
Cno Cname Cpno | Ccredit Cno Cname Cpno | Ccredit
1 i P 5 4 1 B9 5 4
2 2 2 2 2 2
3 ERRS 1 4 3 BRARG 1 4
4 B#IERG 6 3 4 BIERG 6 3
5 | HEEH 7 4 5 B 7 4
6 i ab 2 6 G D OB 2
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H5&ERE (82

Cno Pcno
1 7
3 S
S 6
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BH5ESEEEEN
2.H5#E
3.5 ERE

4.2 RIEH

1.5
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3. ShERE

< INER ST EERR X 5
B EERRE R aHE R ERL AN TA
B SNEEBREMIEE RANERE TR, BEERPATEE
B4R udE — I aH
m ESNERR
o FIHNELXRARFTE R TA
B AANER
o JIHM AR ARFTE R LA

1)
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JhiERE (52)

[l 3. 53] E[#] 3.49]
SELECT Student.Sno,Sname,Ssex,Sage,Sdept,Cno,Grade
FROM Student LEFT OUT JOIN SC ON
(Student.Sno=SC.Sno);
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ShiERE (52)

PATE R

Student.Sno Sname Ssex Sage  Sdept Cno Grade
201215121 Z=H 5B 20 CS 1 92
201215121 Z=H 5B 20 CS 2 85
201215121 Z=H 5 20 CS 3 88
201215122 X|R & 19 CS 2 90
201215122 XIR & 19 CS 3 80
201215123 FH, L 18 MA NULL NULL
201215125 332 5 19 IS NULL NULL
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EREARW (48

1.5 8 53 FEEREN
2.5 &R

3 IEE

4.2 RERE
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4. ZRIER

&

L)

o* g%

EfE: UL BRI RS AT IER

Parsd

[513.54| EWEBNFEKFES . L. GERRES KBS
SELECT Student.Sno, Shame, Chame, Grade
FROM Student, SC, Course [/*ZF&i&EHE
WHERE Student.Sno = SC.Sno
AND SC.Cno = Course.Cno;
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3.4.1 EREH

3.4.2 EEZEMH

3.4.3 BREREM

3.44 £5EH

3.4.5E TIRERME M
3.4.5 SelectiB A H— &
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REAM (48)

< REE WA
B —/SELECT-FROM-WHEREEH# N—AN 2 1 H

B — N EHRKRERE S — PN EHIRAWHERE 4]
BHAVINGHE Rk HEF R BEHIRATRE S

SELECT Sname I*AN 2B R E )
FROM Student
WHERE Sno IN
( SELECT Sno FAEEWITFEW
FROM SC

WHERE Cno="2");
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REAM (48)

B FERERRIRNINEE B E T

BT EEWRRANZEHER &

B SQLES AW EZERERH
o | —/NFH WL A LR E]

W 17 ) PR

e INft{# FIORDER BYT4]

At T &
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IRE B HKME T

S AHERTFEM:
TEREHPEHFRHDRE T REH
mEEN; BELAE. NN FEEE L —RERLHE
ZHTKRE, FAHNERATEIERXEBEHRNEIRE
.
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IREEWNRPE TS (88

SHRXTEW: TENE R

PET

B E GBS EEHTRIE—ANA, REESHAESER

WHXKBHELENESH, HZWHERETAREE

NE, WEETTHBAGERR
R EHEIINERN T — 1 md

mESX IR, ERIEREHEETANIE

3
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1.7 FINE T EH

A LRI E AT B
A ANY (SOME) ELALLIEH T2

A EXISTSE 17 T2 1)
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1. HAINIB R K&

[6] 3.55] E#E “XIR” FER—NRFEIRFE.
BB SR PLI) 25 R 58

O HE “XR” hER%
SELECT Sdept

FROM Student
WHERE Sname='X|E "

Z8°N: CS
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A INEFRFTER (42)

@ BRITEECSRFEINHA,
SELECT Sno, Sname, Sdept
FROM  Student
WHERE Sdept='CS’;

RN
Sno Sname Sdept
201215121 2= B CS
201215122 pdlf=3 CS
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A INVE R T8 (42)

R B — S EWIRARIE S EHEIFMHT

SELECT Sno, Shame, Sdept
FROM Student
WHERE Sdept IN

(SELECT Sdept

FROM Student

WHERE Sname=" XI|)2 ");

HEHANNERTEM.
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A INVE R T8 (42)

1 B 5 &SRB 3.55]F HEK

SELECT S51.Sno, S1.Sname,51.Sdept

FROM Student S1,Student S2
WHERE S51.Sdept = S52.Sdept AND
S2.Sname = "XI|&";
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HAHINS

H B EW (58)

[%] 3.56]& % ME T ¥R

RN “BRAG” NFEEFSHMEAS

SELECT Sno,Sname

FROM Student

WHERE Sno IN
(SELECT Sno
FROM SC

® B&J5EStudentx &
B H SnoflSname

@ RJGTESCK & Ik H ik
BTITRENFLEES

WHERE Cno IN

(SELECT C

FROM Course

WHERE C

)
);

@ BHcECoursex X R H
“BRARG” FHRES, A35

name="EE &4"

no
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A INVE R T8 (42)

| A W SLIN[H] 3.56] -
SELECT Sno,Sname

FROM Student,SC,Course

WHERE Student.Sno = SC.Sno AND
SC.Cno = Course.Cno AND

Course.Cname="{E B & %"
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1.7% B INVEH &

A LB E A B
A ANY (SOME) ELALLIEH T2

A EXISTSE 17 T2 1)
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2. WA BBEBEAFHRTEH
o MESHYIANE N R E WK E B, TS

HEF (>, <, =, >=, <=, I=Hi<>) ,
e[l 3.55]%, HT—1MZERATRE—NRES], NATM
F = A&IN :
SELECT Sno,Sname,Sdept
FROM Student
WHERE Sdept =
(SELECT Sdept
FROM Student
WHERE Sname= "XI|/&");
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WA LBEBEANTEHN (5

[ 3.57 [ HEA-FEBTMIBBRETFIRSHRIES .

SELECT Sno, Cno M6 T 853
FROM SC x
WHERE Grade >=(SELECT AVG (Grade)
FROM SCvy
WHERE y.Sno=x.Sno);
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WA LBEBEANTEHN (5

< A] eI PAT I A
B MSFEBERFEHSCH—Ntdx, WIudxSnofH
(201215121) fZXGENERW.
SELECT AVG(Grade)
FROM SC y

WHERE y.Sno='201215121%,
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WA LBEBEANTEHN (5

< A REHIPATERE (82
B HITHERH, B31E88 GELME) , FHZEAREN
EE#, BANEEM:
SELECT Sno,Cno
FROM SC x

WHERE Grade >=88;
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WA LBEBEANTEHN (5

S HBHRRATERE (82
B AT EH, BE
(201215121,1)
(201215121,3)

RIESHEEHRE TN nHAER M EROZ@H K,
2I5MNEHISCTTAE MM E EE. 4RA:
(201215121,1)
(201215121,3)

(201215122,2)
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A INVE R &

A LRI E AT B
A ANY (SOME) ERALLIE R KIT2 i)

A EXISTSE 17 T2 1)
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##ANY (SOME) BRALLIEWKTHH (45
f FH ANY BRAL LB 17 B 40 5 5] By 438 FH Bt is B

& N
>ANY KTFFEHERPIRFEAME
>ALL KRTFFEHSEEHIHWHAEE
<ANY /NFFEHLERIHENME
<ALL /NFFEHLERETHAEHE
>= ANY KTETFEAERFPIEMNME
>= ALL KTETFERERVRFEE
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##ANY (SOME) BRALLIEWKTHH (45
f FH ANY BRAL LB 17 B 40 5 5] By 438 FH Bt is B

BN (88

<= ANY
<= ALL
= ANY
=ALL

MNFETTEHSERPREANE
MNFFTTEHERTHAHE
FTTERNSRTIENME
FTTEHRHERTHAE CEFERERE

1= (H<>) ANY AETTEHERTHENME
1= (Bi<>) ALL AFTTEHESRPRMEM—ME
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##ANY (SOME) BRALLIEHKTHH (45

[ 3.58] EWHAETHENBZRFHAENRZRERE 1
FAEFR /DA A TR

SELECT Sname,Sage
FROM Student
WHERE Sage < ANY (SELECT Sage
FROM Student
WHERE Sdept="CS ')
AND Sdept <> ‘CS'; P*RE R R FA
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HEANY (SOME) ERALLIEHEMFEW (4)

Z5 R
Sname Sage
E& 18
G YA 19
PATERE:

b

(1) BERAETEH, KHCSRFTIIHFRENFR,

s — AN EE (20,19)
(2) MERXEWH, RITAHARCSRAFER/NT
20 = 191124
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##ANY (SOME) BRALLIEHKTHH (45

15

B

=

>

LI 3.58]

SELECT Sname,Sage
FROM Student
WHERE Sage <

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

AND Sdept <>'CS ';
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##HANY (SOME) ERALLIFWMTHH (45

[% 3.59] E#FETHENBERFHITFEIRZERITHE
EFRRE MRS RFR

HiE—: HALLiEH

SELECT Sname,Sage

FROM Student

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

AND Sdept <>'CS ’;
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##HANY (SOME) BRALLIEWKTEH (45

HiEZ: FARER

SELECT Sname,Sage

FROM Student

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

AND Sdept <>’ CS ’;

An Introduction to Database System




##HANY (SOME) ERALLIFWMTHH (45

2$3.7 ANY (ERSOME) , ALLEEFAERE RS, INBAHE

MEEHR 5

= <>mj!= < <= > >=
ANY IN -- <MAX <=MAX >MIN >= MIN
ALL — NOT IN <MIN <= MIN >MAX >= MAX
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1.7 H INIB 7 2
2750 WBIEHE AT EH

=
=]+

HHANY (SOME) BRALLIEHRBIFE#H
AEHEXISTSEiH K F&#H
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WA EXISTSEiH KT &#

< EXISTSigidA
n FEEF 3
n A EXISTSIHHE P FAEBARBEMEE, R=42%E
HE “true”’BZBRE “false”.
o 5 NEBHLERIEE, N4HEHKWHEREFA)IRE HAH
o s NEBHERAZT, NINERWHERET )R E{RIE
m HEXISTSS|HHIF&W, EERFIREFEFEEH *,

R R EXISTSHF2& i A ﬁnﬁﬁﬁﬁﬁ,%$ﬂ2%
SERRE X o
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A EXISTSIHIE N FEH (42)

<+ NOT EXISTSiE 1A
B EAEERERES, NSNERNWHEREF4)E ERE
BENEBERLERANT, WAMNERWHEREF4)3E B B A
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A EXISTSEH ) F&W (48)

[ 3.60]E T EIEE T15HRERNZEHS.
&3 Hr
B AT & StudentfISCk &
B 7EStudentF K IXREUEFGA TLHKISnofE, FAMEZRKEESCE

B ASCHELEXFERTTH, HSnoffi%ZF ikStudent.SnofH,
3 HIHCno= ‘1", NEUStudent.Snamei: A& EF

SELECT Sname
FROM Student
WHERE EXISTS
(SELECT *
FROM SC
WHERE Sno=Student.Sno AND Cno="1");
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A EXISTSEHRPIF&EW (42)

[ 3.61] BHEKFREBISRENZELESA.
SELECT Sname
FROM Student
WHERE NOT EXISTS
(SELECT *
FROM SC
WHERE Sno = Student.Sno AND Cno="'1");
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A EXISTSEH ) F&W (48)

< ANEFERREHE ) E %
B —UHEXISTSEENOT EXISTSIE i7 [ F & A Red HoAih
FERKFEHEN B

BT EHINGE. BEBUEERF. ANYMALLEE K F&#H
#R e A WEXISTS BRI FEHEN Bt

4

< FHEXISTS/NOT EXISTSSEIL &M ER (M)

B SQLIES P& AEHEIFEY (Forall)

B ] DU A R R KR E & NS A AR
I8 A] -
(VX) P=— (HX (_IP) )

An Introduction to Database System




A EXISTSEH ) F&W (48)

[l 3.55]FHE “XR” EHE—NMREINZEE.
A] LA HEXISTS B 8 1) T2 ) & .

SELECT Sno,Sname,Sdept
FROM Student $1
WHERE EXISTS
(SELECT *
FROM Student S2
WHERE S2.Sdept = S1.Sdept AND
S2.Sname = "X B");
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A EXISTSEH ) F&W (48)

[45] 3.62] &Eifik1Z T EIMEENEEHS .
SELECT Sname
FROM Student
WHERE NOT EXISTS
(SELECT *
FROM Course
WHERE NOT EXISTS
(SELECT *
FROM SC
WHERE Sno= Student.Sno
AND Cno= Course.Cno

& 2 RFRA

TEH)

)

1 E R G R H

BB TaIE (EXISTS
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A EXISTSH A K T &#

&

& HFHEXISTS/NOT EXISTSCH B4

i

(%2)

INC =0

B SQLESH¥AZER (Implication) BigizH

W ] DAA 1R 1A 3 SR A R 1R 1]

22 NE

po>q=-pVq
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A EXISTSEH ) F&W (48)

[ 3.63]1 &= /DS T %4201215122i% & 12 SRR FE )

FHESH,

R TR -

B fZHEERRE: BHZTIXKIZE, XNIrFRREY,
RE2012151224 %18 1 RjEy, NxBiEE 1y,

B AR
PR ~BIE “%4201215122i%1E 7 i

1.,

FHaqRn~iBiA “Z4Exikz T #Ey”
m_EiRE#AN: (Vy) poq

£Y
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A EXISTSEHRPIF&EW (42)

B EhrAR .
VY p—>qg=—- Qy (w(p—>qg) )
— dy (p/\—-q)

B TEGEN: PMEEXERERY, £4£201215122i%E 7T
Y, MEEXEFILE.
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A EXISTSR W B & (58

B FINOT EXISTSiEiE & R:
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=5CX.Sno AND
SCZ.Cno=SCY.Cno));
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3.4.1 BREH
3.4.2 EEEN
3.4.3 IREHEM
3.44 £ EEMN
3.4.5E T RERKIEH

3.4.5 Selecti&H] ) — M\
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L)

» S EBRIERFR

B 3£#{/EUNION

B E/EINTERSECT
B =H/EEXCEPT

S MESHRIERN B RS R 5 L0 E F);
TR F) 8 SR 2 A1, 00 S5 AH [

|
&2

An Introduction to Database System




EEAW (48

[51] 3.64] AWITENRZRNZERFERAKRT195 HF4E.
SELECT *
FROM Student
WHERE Sdept='CS’
UNION
SELECT *
FROM Student
WHERE Sage<=19;

B UNION: #EAMEHERAIERN, RABDEHER A
B UNION ALL: #&/MEWEREAIERN, FEEHTA

§~||
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EEAW (48

[ 3.65] EHEE T RIE1EE &R T RE2H L.

SELECT Sno
FROM SC

WHERE Cnho="1"
UNION

SELECT Sno
FROM SC

WHERE Cno="'2";
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EEAW (48

[413.66] %wﬁlgﬁmﬂiﬁ 2 SERART19%5 HFE
LR

SELECT *

FROM Student
WHERE Sdept='CS’
INTERSECT
SELECT *

FROM Student
WHERE Sage<=19
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EEAW (48

[ 3.66] i Lt R EHTHHEIEZRPERAK
F19%5 W4

SELECT *

FROM Student
WHERE Sdept="'CS' AND Sage<=19;
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EEAW (48

[ 3.67]EWEREE T IRIE1 B T RE2HNEE.

SELECT Sno
FROM SC
WHERE Cno="1"
INTERSECT
SELECT Sno
FROM SC
WHERE Cno="2 ";

An Introduction to Database System




EEAW (48

[$13.67]tA] EAR R 4
SELECT Sno
FROM SC
WHERE Cno="1"AND Sno IN
(SELECT Sno
FROM SC

WHERE Cno='2");
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EEAW (48

[ 3.68] EWIIHHENEIERFIZEEFERAIKRT195 K

FHERESE.

SELECT *

FROM Student
WHERE Sdept='CS’
EXCEPT

SELECT *

FROM Student

WHERE Sage <=19;
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EEAW (48

[$13.68] L5 _ LR E W TFENBI 2 RPER K T198 %A

SELECT *
FROM Student
WHERE Sdept='CS' AND Sage>19;
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3.4.1 LREH
3.4.2 EEEMR
343 REEN
3.44 £5EH
3.4.5ETIRERKEN
3.4.6 Selecti& A H— M\
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3.4.5 E T IRAERIIEH
 TEHANAT L IEWHERE &) H, &AL}

WAEFROMFA]H, ﬁﬁ?ﬁwﬁl*_ﬁkml*ﬁmtﬁ
(Derived Table) B AEXEHBPIEENFH

[513.57]3% i AN 4 et A iR B RAR

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_sho
and SC.Grade >=Avg_sc.avg_grade

|+

FEI ST IRIE 5
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ETIRERKEW (5

MATEHTARERY, RERWUUASAEERE
5|, FEWSELECT 4] /5H K54 NHERE B,

[513.60]1E WA EE T 1 SRERNZEKS, AT AN TFERS
R
SELECT Sname
FROM Student,
(SELECT Sno FROM SC WHERE Cno="1") AS SC1

WHERE Student.Sno=SC1.Sno;
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3.4.1 BEEH
3.4.2 EEEH
343 IEEMH
3.4.4 E£E5EH
3.4.5E TIRAERKE M

3.4.6 SELECTiEH] ) — M
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3.4.6 SELECTiE ) [ — k& 2,

SELECT [ALL|DISTINCT]
<H#FIREA> [H4] [,<BiFIRER> [A4]] ...
FROM <RABMERZ> [H4]
[ <TZEBMEL> [H4A]] ...
|(SSELECT & ®])>)[AS]<Hl 44>
[WHERE <% #-RixH>]
[GROUP BY <%41>[HAVING<£ & iER>]]
[ORDER BY <%1]442> [ASC|DESC]];
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1. B35 RIE T AT G 2

< BHFrFIRIE
1) *
(2) <RHZ>*
(3) COUNT([DISTINCT|ALLJ*)

(4) [<RE>]<BHFBREAS[<FKL>]<EHEFIZ
RKiER>]...

H<EEF 2 REA>T LR RS /EH T RS
HIRERBMERNEREAREZR (+, - %, D HEH
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2. R R B — s\

COUNT]

SUM
AVG
MAX
MIN

> ([DISTINCT|ALL] <%1]4>)
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3. WHEREFa) i) 2k 14 3R 18 20 B A 1 4% 2\
(1)

[ <BHEFI4>
<EHF|%Z>0 < <FE> -
_ [ANY|ALL] (SELECTi&A])

(2)
e ™ K ™
<BM%]Z> <BM%)Z>
<EH:7%14> [NOT] BETWEEN< <¥ &> >~ AND< <¥ &> .
(SELECTiEA])) (SELECTiEA))
\_ Y, by 1
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WHERE A1) 2R IE T (48)

(3) C(<fE1>[, <fH2>]1..)
<BM:%14> [NOT] IN < .
(SELECTiEA))

(4) <B:%14> [NOT] LIKE <JLED &>
(5) <B1:%4> 1S [NOT] NULL

(6) [NOT]EXISTS (SELECTiEH))
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WHERE A 2R AT (48)

SRE z ~
AND " AND
<ZEAERIER - < AERIAR>| < L <RMERIES ..
OR OR
\ D, & ~ /
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