~HEE ERT, FRESE

< DUAE B o FO 22 78 R B EIRES, R BL
T, HREHCRERX; m%kﬁﬂ@ﬁ
SE R, TEE BAN TR,

B ERAER T~
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F=F RRFIBEFEIETSIL



“SQL (Structured Query Language)
ZHUBENIES, RRXARZIEENREES
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X 1970£—Codd RHETRABAZ G, HTRARBKHERT,
DI E P52, T R19734EIBMITE T System RF)
ﬁﬁl@

< System R IR REAUAEAE, HEERE THEES, UH

RIEBATN, GREATEHURERERES
(Structured English Query Language, SEQUEL) ,

115 A NDon Chamberlini&+:.
* JERELASQL, REFZE.
< System RIKE19884EEACM “ik i RG24 ”
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(2R3
SQL/86

S QL3 #E I 7 R I 2

SQL/89 (FIPS 127-1)

SQL/92
SQL99 (SQL 3)
SQL2003

SQL2008
SQL2011

H B, 808 — 143G

s

para

RERE

12070
6227
17007%
360071
3777

yZil=E:]
1986.10
19894F
19924F
19994F
20034F

20064
20104

FSQLARERI BT A B R

I RS REE S

=
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< SQLRH5I
SELECT Sno, Grade
FROM SC N SCER A A, M kBFikE
WHERE Cno="'3" T3S REERIEIRICAH, At

X L S0 2H 2% 5 Snofll [ 4 Grade
ORDER BY Grade DESC; | E4If{E, %8 ligiGrade

[ Py HE S
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o EEG—
B EZHEE ES (DDL) , HFIEEHMIES (DML) , HIEEHNE
= (DCL) HhfeT—1.
B 1] DABST 58 B B A dy B B -2 E 3 .

o & X MBH. MERRAEN, & XAMBRRE, mALE, &2
SLEHRE E;

o XVEHE B KB AT & v AN SE FT;

o HIEEE M ML4EY

o MiEFE e M. EBMEES, LERFFEH]
o IR AR SQLAZBIASQLE X
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<+ BmEIELEN
B I EXAREEANBIRRIES TR, BAREFRBR.
B SQLRERE “fita” , BATRERBE.
m B HIERE UK SQLINIR BT R R4 A F R,
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> TH R & RIERIE T 2

B ERARBEEECR A FIERKBRIET N, RIENRE—FIER
B SQLRAREGHET X

B RENR. BEREGRTULTHNES

B —JEA S MER. EHRERNNRTURATHANES

(J

L)

L)
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< LAE—MiEESmREZ M HT R
B SQLEMIHIES
e 2 7 3 T B L3 B HIAE A 07 X
B SQLNERANIET
SQLEEB KA BIEKIES (HIWC, C++, Java) BFH, HE
FP 5 BCTHRE PP i 48 H
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SIESWEE, %S
B SQLIjREMR R, SERZ -LIIEE R T 913 .

3.2 SQL
SQL Ihi gE Bl1iA]
# B H A SELECT
2 E E X CREATE, DROP, ALTER
2 E Y INSERT, UPDATE, DELETE
# 9= = #H GRANT, REVOKE
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SQLRJZEAME S (£2)

SQLZ FFR RBIE E=F A S

SQL

EA R HA %2 HEARK3 HARL | R
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SQLRJZEAME S (£2)

S AR
B RS AERIR
B SQLF— R ARBI N —NEARR
B (BB BRI N —
B — R LrE TR
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SQLRJZEAME S (£2)

T A
WP S AR T R R B E R AR
KBy Az Nad S VT
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SQLRJZEAME S (£2)

SR
BN —NEJINERRFHBE
W 50 B RO B W 8 ST A TR B 2 B S
B E R — N ER
B A DAEALE R AL
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FA REE B

< ABIBIEE
o A REHIEES-T
AR : Student(Sno,Sname,Ssex,Sage,Sdept)

WiExR: Course(Cno,Cname,Cpno,Ccredit)
AR E: SC(Sno,Cno,Grade)
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Student®

¥5 2 il RS R
Sno Sname Ssex Sage Sdept
201215121 Z5H 5 20 CS
201215122 X = © 19 CS
201215123 FE& = 18 MA
201215125 A 5 19 IS
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RES IR FATIR Fo
Cno Cname Cpno Ccredit
1 HiE 5 4
2 2z 2
3 BERS 1 4
4 BIERG 6 3
5 ) 7 4
6 i b 2
7 PASCALIES 6 4
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¥ 5 WES RSt

Sno Cno Grade
201215121 1 92
201215121 2 85
201215121 3 88
201215122 2 90
201215122 3 80
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HIRBE X
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+SQLHIEHE & X INHE: E XS FESER “XR”

B R E X

B REX

m A EE X

B R EX

3.3 SAQL
B’ AE XN & 2 1E H =R
/) & o BR & B

y - CREATE SCHEMA DROP SCHEMA

= CREATE TABLE DROP TABLE ALTER TABLE
28 B CREATE VIEW DROP VIEW
Z2Z 5] CREATE INDEX DROP INDEX ALTER INDEX
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PP E R

SHRRRLIEEEH RS
AL T —NE IR B

BEXT &6 45 B wo
m K B T L B A CEHRGHN HR)
R R
B —PMERATEERFZ IR,
B R 5| SF8HE X R =

(AEALE. R5I5)
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1 SCHEMAE X CA 7 F1E1H A A& X 5D
2 REN—HER
3 RGN
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1.SCHEMA

< SQLA ) A1) 2 A
mE
- #X (Schema) —id], RET “ISO SQLI#" il
- SchemaESQLEIEEHHA TF—NESS

i AR SEEL T A AR

— AIESQLEA, B X —MrE=E
- RN DBMSH, KL #R{# FDatabaseftESchema
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1.SCHEMA (ZE)

< SQLEE B 612 Fn 8
m G
- CREATE SCHEMA <#%3:X42> AUTHORIZATION <M 4>
R
- DROP SCHEMA <##: %> [CASCADE|RESTRICT]
« TR
— CASCADE (ZZER)
— RESTRICT (AHRR)
M/ DBMSH
B CREATE Database ... ...
H DROP Database ... ...
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1.SCHEMAE X (48)

< DROP SCHEMA <3 45> <CASCADE|RESTRICT>
B CASCADE (ZER)
o JiH B AR = Y [B] I 4 AR 2 BTl B B0 PR o SR = R B
B RESTRICT (FR#ID

o IR ZHEAFENT PENBFEENR (IR, E
F) , MEZEZMIERTE R RIHAT .

o (N iz A A M T & IR RIS 883AT
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2 F AR K TE N

o B NEER (RAEFD)
CREATE TABLE <% 4> I* BARRBIBHR *
(<F 48> <FIRREIS[ <FIFKEBMLAIRFZMH> ] FABIEREIZ
[,<%42> <BHEREIS[ <F|FK BB L R FA>] ]

[<RETBELIRFMH>]);
B <3| FSEBIEARFA>: B RAE RIS B e BAE A R K AF

B <RPESEBELARFZM>: BR—ARSNBEFIK ERBELA R FZHF
B QUREBELARFMY KBZRN SN RIES], MAIE XERE L.
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2 FLA R 1 E (4R

- PR SERMEL WA
— NOT NULL / [NULL] : Z{ERBE LT
— UNIQUE : 3l{EME—, ABER
— DEFAULT : 3{EZHE, HRGESRINME
- RETEBMLAREKM
— X1 (PRIMARY KEY) F4]
» ¥3: PRIMARY KEY (<%|4&%>)
» YEF: $RALSCiR S8R 2 5 H i B
— VLB
» B AHREMER, TTHERERERERFIFTEEBIELIRFZSFF,
#EFIPRIMARY KEY & X £5%
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2 FLA R 1 E (4R

o RETEMLIR%XM
— 44 (FOREIGN KEY) T4
» ¥3\: Foreign key [4M54] ( <F4&R1>)
references <ERZ>[ (543K2)]
YER: RELS IR SEEAME 2 SR B
— & (CHECK) F4]
» #¥3: CHECK (L1 RFXZR)
» YEF: XEud R B HEUE B2 R Ut B
* YiBA
- RUBER—INZTR, FEMHFADML (insert, update, delete)
BRRABRET HIEIT
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[$13.5] &7 “24” FStudent. SR XML, LB EME—,

b

CREATE TABLE Student EQ

(Sno CHAR(9) PRIMARY KEY,
I* B 2% e B8 LR KA, Sno & A5/

Sname CHAR(20) UNIQUE, I* SnamelXHE—{E*/
Ssex CHAR(2), TR
Sage SMALLINT, Ytk
Sdept CHAR(20)
); Student(Sno,Sname,Ssex,Sage,Sdept)
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e Course

[$13.6 ] 3 —4 “¥HFfE” ECourse
CREATE TABLE Course
(Cno CHAR(4) PRIMARY KEY,
Cname CHAR(40), RER
Cpno CHAR(4), CpnoZ5hig
Ccredit SMALLINT, B = oourse
FOREIGN KEY (Cpno) REFERENCES Course(Cno)

); Course(Cno,Cname,Cpno,Ccredit)
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FAEERKSC
[$13.7] BIL— A IRFESC
CREATE TABLE SC SC(Sno,Cno,Grade)
(Sno CHAR(9),
Cno CHAR(4),
Grade SMALLINT,
PRIMARY KEY (Sno,Cno),
I* EEEHBEAN B, DR RRESEEMBAT 8
FOREIGN KEY (Sno) REFERENCES Student(Sno),
I* RGEBELAREME, SnofSME, HSHEKEStudent */
FOREIGN KEY (Cno)REFERENCES Course(Cno),
I* RBSEEELIR %M, CnolksME, S HEKRCourse*/
Check ( Grade Between 0 And 100) ) ;
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A LA
& L RBRIT R [ORE PR S R S
o 5 SRR R R T B O R R K
< 395 B A R 25

LH

an
~H

mEETEE
B E iz H

B A HIR R BE R EE ARG T HEIEREA T
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IR (48)

HAERT X
CHAR(n),CHARACTER(n) KEAnKEK R
VARCHAR(n), CHARACTERVARYING(n) BAKEANHERK R H
CLOB FRBRAZR
BLOB ZBERIRNT B
INT, INTEGER KEH (477
SMALLINT WER (271D
BIGINT KEEH (8T
NUMERIC(p, d) ERE, HphEiy (REREAS. MR 48, MEEHEA dhisiE
DECIMAL(p, d), DEC(p, d) FINUMERIC
REAL BT L3R5 B PR BN BV R i
DOUBLE PRECISION BT L3RS B R OURS BV R i
FLOAT(n) IR R R, BEES AntiiiE
BOOLEAN BEMRE
DATE H#, 884, A. H, &= AYYYY-MM-DD
TIME BE, S&—HER. 4 #, BRXANHH:MM:SS
TIMESTAMP B} TRTRR KRR
INTERVAL B} 1] (R R R 2
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BUEEAR

ALTER TABLE <£4>

ADD[COLUMN] <#1%1|45> <H4ERE> [ BBHELR ] ]

[ADD <RZ e BHLIHR>]

'DROP [ COLUMN ] <%14> [CASCADE| RESTRICT] ]

'[DROP CONSTRAINT<5EE 254> RESTRICT | CASCADE ] ]
ALTER COLUMN <%l & ><$#mR%E> ] ;
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BUFEAR (42)

B <RE>REBUHELR

B ADDFHIHTEMFF]. FHIFIRTEEL R FFNFTHIRL T
YL R KA

® DROP COLUMN-FA] AT HIBRRH #I51

B {55 E T CASCADEMIE, W E3MERSIH T 25 i H A Xt 5

B e TRESTRICTEE, MR ZyskHaxt R H, A{ABIEE
B RGRHE A M B %5

B DROP CONSTRAINTFH) A FHEx$s & B e B L R %44

B ALTER COLUMNFHHHTFEBSEEERIFIE X, SFF B8 2MEHE
vt
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BUFEAR (42)

[613.8] I StudentREHN “ ANEif[E]” 3, HEHEKE Ny HIHA

ALTER TABLE Student ADD S_entrance DATE;

NEEARPEFERERCHELIE, IRy —_ATE
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BUFEAR (42)

[513.9] RFiR MR RE B R (BB FERIEGEREZ
TRED BUNEHL.
ALTER TABLE Student ALTER COLUMN Sage INT;

[$13.10] 3G H0URFE 42 PR 40 Z0 B ME— 15 B 29 3R %A
ALTER TABLE Course ADD UNIQUE(Cname);

An Introduction to Database System



M BRI AR

DROP TABLE <®#> [RESTRICT| CASCADE] ;
< RESTRICT: MBrEREFRHIH.

B AR AR A R AR LR BT 51

B REERBZRIIN S, R B

<+ CASCADE: MR iZRERRF.
B EMREARER, HZRRBT R —E Mg
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Ml ERFEA R (52

[%13.11] HiEEStudent®
DROP TABLE Student CASCADE;

W EACR e B R, a4 B
BREBRIIKRT . A ka5 — Btk 8% i

An Introduction to Database System



Ml BRI AR (52

DROP TABLEHR}, SQL2011 5 3//"\RDBMS ¥ b3 SE i EL 8¢

e R B R B SQL2011 Kingbase ES Oracle 12¢c MS SQL
P Server 2012
5 | BEEAR
FRIXT B
R Cc R C c
1| %5 TR e v v v v v
2 | YA X v X v v v v
frRE RE RE
3 | DEFAULT, PRIMARY KEY, CHECK v v v v v v v
(REZRMF) NOT NULL FL43R
4 | SM5FOREIGN KEY X v X N X N =
i R ¥ TRIGGER X N X N J N N
B B A L R X v v v v v \
RE RE R RE RE

RZZRRESTRICT , CZRCASCADE
XRAAEMBESR, VRIEHNRELAR, ‘RE rMHBREARE, EREKBNR
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3 5| HI5E X

< BVIRTFINEB: MREREE
S RABEEEHRAFE NLRT:

B iF X ERIES] . BHWES| . #%] (hash) &3], MEZESI
o M@ﬁ%

B BT AR

B RDBMSE ¥EXME E B3RS

B =i, BN EEER (EYBLRISREEAER)

B R 5| B AR M u FR 4T

B R EET?
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» WEF] ARSI R 5

B HEESER R RNEE (BELRIAD
» WL R

B XABEETHEAR AR
ARG

B RARHFEEEERFBNEFESENRIEAFREE, HPA
A B8 B SR FE R 5
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(1) . 851 %5|

REEXE]) 52
CREATE [UNIQUE] [CLUSTER] INDEX <% 3| 4>

ON <R &>(<HB>[<KF>]L<FIZ>[<KFF>]1..);

B <R4>: BRERSINELARNLT
B x5 AENAEZRKN—SREZI L, ZILZ2ZEHESTE

B </7>: FHERSIERHSIREF, AF: ASC, F£F: DESC. #h4&1E
: ASC

B UNIQUE: BRSNS —NRFMERXTNME—REEEC

B CLUSTER: RAREZLHERIIZREERT—BZ IR Cx YR
P2z SRS TERHRIRFHERE, — PN RRBEL—NREERI
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EALRE| (82

[$13.13] AL -HREEHEE+H K Student, Course, SC=1
RERE|, StudentERFZE5HFEME—FKT|, Course®
RS F e —&5], SCERESHFMERSET

BME—RT

CREATE UNIQUE INDEX Stusno ON Student(Sno);
CREATE UNIQUE INDEX Coucno ON Course(Cno);
CREATE UNIQUE INDEX SCno ON SC(Sno ASC,Cno DESC);
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(2) BHES

< ALTER INDEX <IHZ 5/ 4> RENAME TO <#'%&
5] 44>

m [$13.14] %SCEKISCnoXR 5| Z B NSCSno
ALTER INDEX SCno RENAME TO SCSno;
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(3) MIBRZES]

<> DROP INDEX <Z 5| 4>;

MIERZRGIE, RASNBEETRFMEFRIZRSIH

[%13.15] MiFEStudentEHK)Stusnamezx 5|

DROP INDEX Stusname;
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CREATE TABLE Course Q
(Cno  CHAR(4) PRIMARY KEY, —
Cname CHAR(40), SQLIEE \
Cpno CHAR(4), e S Ab s L
Ccredit SMALLINT, R CUAZR B 7 A7)
FOREIGN KEY (Cpno)
REFERENCES Course(Cno) i
)i -
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ALy 7 4L

* BT HERXRABEETERGAT —HRSER, Bid
X T EREF A ENE B

W R E X

w1 E X

m =5 EX

WML E X

W 52K A P B R E AR
S5 RS

* RAPHEFEEEH RSEPATSQLAI S & SGERIR, SE
b W AE BT B T MR T A NS S

é_’ﬁ
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HEEi
(BRI
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H5 2 )
* IEHE R
SELECT [ALL|DISTINCT] <H##FIRIER>[,<HnFIRER>] ..
FROM <RZEBM B 2>, <REBALE 4> ]..| (SELECT iE4])
[AS]<Z] 4>
 WHERE <% HREAR> ]

 GROUP BY <34%1> [ HAVING <% fRiER>1]
| ORDER BY <3%1/452> [ ASC|DESC ] ];
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BB
B SELECTFH): EEEESHEMES
B FROMT4): fREBEHXNR (EARRBED

m WHERET-4): {8 E&#H%MH

B GROUP BYT4): WEHGREREEFIKETA, ZRESEM
FHTAN—IH. BRSEFATIERARERE

B HAVINGHEIE: RAWREEEFHNAL T UaH
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..====..=. 201215121 | B | % |20 |cs
EEEE B e
EEEEEEEEEN i |1 |5 | |cs -
EEEE B
T T T T T T 201215123 | Ef | % |18 | MA % |2 -
IEEEEEEEEN
HEEE B 201215125 | % [ B |19 | 1S ﬁ
SELECT-FROM-WHERE ﬁ ORDER BY

GROUP BY-HAVING
CHAEAT R
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1. EFERP I TF

< BT ES

[$13.16] BHEBZERFES 54,
SELECT Sno,Sname
FROM Student;
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W FER A T8 (52

< BiHEH
e fESELECT =5 H 5l i Frf 5l 44
o Ki<HIRFIRZEA>HEN *

[%13.18] B EFEERTFEMILF
SELECT Sno,Sname,Ssex,Sage,Sdept

FROM Student;
517

SELECT *
FROM Student;
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i 2ol T HIE (B2
* &7 F

B SELECT A HI<B R FREX>MMU T IART B

1%, WA PLERIE

[#13.19] BEEAFAER L KA HAE

SELECT Sname,2014-Sage
FROM Student;

éf'fj} Sname 2014-Sage

75 1994
Xl /= 1995
T8 1996
5K ST 1995
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2l T E RIME (4R

[$13.20] & #HEiEFE

RANGFRRT RS

SELECT Sname,'Year of Birth: ',2014-Sage, LOWER(Sdept)

FROM Student;
R

ERIEEA . A

il

g

S I BTAERIBE &R, B

Sname ‘'Year of Birth:' 2014-Sage LOWER(Sdept)

Z=B Year of Birth:
X Year of Birth:
Ef# Year of Birth:
73T Year of Birth:

1994
1995
1996
1995

cs
cs
ma
is
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SELECT Sname NAME,'Year of Birth:' BIRTH,
2014-Sage BIRTHDAY,LOWER(Sdept) DEPARTMENT

£ 2 T A HE (SR
o 5 P 5 4 R 2 4 R AR

FROM Student;
R

NAME

BIRTH BIRTHDAY DEPARTMENT

Z5H
Xl =
E&
G| YA

Year of Birth:
Year of Birth:
Year of Birth:
Year of Birth:

1994
1995
1996
1995

cs
cs
ma
is
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2. R L T A

+ HERBEER KT
ISR RA T EDISTINCTIRE, MIGRE HALL
[513.21] EWEE T REBRRERS.
SELECT Sno FROM SC;
LRA: Sno
201215121
201215121
201215121

201215122
201215122
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HERBUEER 11T (82)

> e EDISTINCT#1iq], XHRERH

Ll
[E
&
]

SELECT DISTINCT Sno

FROM SC;
PITE R :
Sno
201215121
201215122
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(2) E W KA R T A

3.6 E A EHFML

=g i B "
. & =, >, <, >=, <= I= <> 1> I<; NOT+ LR BB E A
T € Yu B BETWEEN AND, NOT BETWEEN AND
HERE IN, NOT IN
FRFILES LIKE, NOT LIKE
= g IS NULL, IS NOT NULL
L E&MH CBHEEH) AND, OR, NOT
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@ FEBA/N

[$513.22] BT HEIFIEREEFZER LR,
SELECT Sname
FROM Student
WHERE Sdept=‘CS’;
[413.231 & H A FE 8 7E20%5 LT B2 gk 4 KR .
SELECT Sname,Sage
FROM Student
WHERE Sage < 20;
[513.24] B HHE A RGH D K ZERFES.
SELECT DISTINCT Sno
FROM SC
WHERE Grade<60;
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(2) 7 5E v

*i814: BETWEEN .. AND ..
NOT BETWEEN .. AND ..

[$13.25] EHERTE20~23% (BIFF20P 235 ) Z[EHZ%EE
R4 . RAIFERS
SELECT Sname, Sdept, Sage
FROM Student

WHERE Sage BETWEEN 20 AND 23;
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(2) 7 5E v

*i814: BETWEEN .. AND ..
NOT BETWEEN .. AND ..

[£13.26] EHEBATE20~23% 2 B [j2EAEML . RAIFNE
SELECT Sname, Sdept, Sage
FROM Student
WHERE Sage NOT BETWEEN 20 AND 23;

4]
o
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® HELE G

< i81: IN <{EH%>, NOT IN <fEHE>

[B13.271E#HHHEVRIE R (CS) « FER (MA) FIfE R
7 (IS) AL MEH] .
SELECT Sname, Ssex
FROM Student
WHERE Sdept IN (‘CS','MA’/IS' );

An Introduction to Database System



® HELE G

< i81: IN <{EH%>, NOT IN <fEHE>

[613.28) EHBEARTHEIFZR. HFER, HWARGBER
SR AE 128 PR
SELECT Sname, Ssex
FROM Student
WHERE Sdept NOT IN ('IS','MA’,'CS" );
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OEZ5iUN

* iB81: [NOT] LIKE ‘<ILfZsE>" [ESCAPE ‘ <#:
TS

<ULECE>A] LR — M52 BE 7R &, A LSH @B %A _

B % (AnS) MRREBKE (KEFLEIAN0) E‘J?ﬁ%
Blina%bRas Uajtk, Lb%RBHAERKER T/ &

B _ (P& RREBEANTFH.
Blina_bzxkaaitk, PbERHIKEANIFIERTA &
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FRFULES (58)

B [LACE N E AR

[1513.29] &5 8201215121 K4 KIFE4HTE M .
SELECT *
FROM Student
WHERE Sno LIKE ‘201215121";
T
SELECT *
FROM Student
WHERE Sno ="'201215121 ";
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FAULAD (48

W JUAC & A& B AL AT 2R BB
[%13.30] ZiHFTE EXZAEREL . 2SR,
SELECT Sname, Sno, Ssex

FROM Student
WHERE Sname LIKE "X|%";
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FAULAD (48

W LA & Y& BB AT I AT &

[413.31] EHE"BKFH" He2% A= TNFRZER S .
SELECT Sname
FROM Student
WHERE Sname LIKE 'FkFfH
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FAULAD (48

[413.32] BB FFE2NFEA"H"FRZERBEZNZES,
SELECT Sname, Sno
FROM Student

WHERE Sname LIKE ' [FH%";

[413.33] BHIE AR ZERELS . FSHEH.
SELECT Sname, Sno, Ssex
FROM Student
WHERE Sname NOT LIKE "%1%";
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FAULAD (48

B B PR E AT NS B A

[$13.34] Z#DB_Designii KRR S M5y .
SELECT Cno, Ccredit
FROM Course
WHERE Cname LIKE '‘DB\ Design' ESCAPE "\ *;

L

An Introduction to Database System



FAULAD (48

B B RPRAB R AT 3 OB 17
[%13. 35F FH LA"DB_"JTk, HEIZHEIN TN IKRER

SELECT i
FROM Course
WHERE Cname LIKE 'DB\ %i_'ESCAPE "\';

L

ESCAPE '\' &/~ “ \ 7 A#EFRF
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® W& ERIE
“i§#: IS NULL EX IS NOT NULL
B “IS” Z‘\‘ﬁgﬁﬁ €6 mm?? ﬁge

[$13.36] EEFARBREREESMER, FLFERID
x, HE FERBG. BSR4 B 5 MAE M
KRR S .

SELECT Sno, Cno
FROM SC
WHERE Grade IS NULL
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® W& ERIE
“i§#: IS NULL EX IS NOT NULL
B “IS” Z‘\‘ﬁgﬁﬁ €6 mm?? ﬁge

[513.37] EERBSHIFEFZSTRIES .
SELECT Sno, Cno
FROM SC
WHERE Grade IS NOT NULL;
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©Z% EXFE ]

*BEBHEAF. ANDAI ORREZELZANEH &M
B ANDH)fE5e4 = T OR
m 7] LA S SRR

[$13.38] EJTHENLRERTE20S5 DL TR FERELZ

SELECT Sname
FROM Student
WHERE Sdept="'CS' AND Sage<20;
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2 AP E W (5

5 [#13.27]
[£13.27] Ei#THENFIER (CS) « FEHR (MA) FIEER
(I1S) A {44 ] .
SELECT Sname, Ssex
FROM Student
WHERE SdeptIN (‘'CS ''MA"'/IS')

A5 A:
SELECT Sname, Ssex

FROM Student
WHERE Sdept="'CS' OR Sdept="'MA' OR Sdept="IS ’;
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3.0RDER BYFA]

< ORDER BYT4]
T AR EA B S
B FF: ASC;f&fF: DESC;HEENTHF

X TF2EME, HFEERBRTHEARSG LUK
R E
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ORDER BY ¥4 (&)

[513.39] B HEE T ISHRENFZERNFES KRHENGZR, BHS
Rz B E AR
SELECT Sno, Grade
FROM SC
WHERE Cno='3"

ORDER BY Grade DESC;
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ORDER BY ¥4 (&)

[#13.40|E e ZERFTR, BHERIEMERNRSHT
HE5, [Fl—RPBEEZFERETFEES.
SELECT *
FROM Student

ORDER BY Sdept, Sage DESC;
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BB
B SELECTFH): EEEESHEMES
B FROMT4): fREBEHXNR (EARRBED

m WHERET-4): {8 E&#H%MH

B GROUP BYT4): WEHGREREEFIKETA, ZRESEM
FHTAN—IH. BRSEFATIERARERE

B HAVINGHEIE: RAWREEEFHNAL T UaH
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4. RERE

N¢

** %55@%1
B SiitondA NN
COUNT(*)
B Zi— 5P ER
COUNT([DISTINCT|ALL] <314 >)
B E—FER RN (HEFBIONEETR)
SUM([DISTINCTI|ALL] <%]4>)
B FE—FHERESME QRN IUAEE T
AVG([DISTINCT|ALL] <%14>)
B K5 s K M s/ ME
MAX([DISTINCT|ALL] <%14z>)
MIN([DISTINCTJALL] <% 4>
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RERE (40)

[%13.41] BEHZAE B AT
SELECT COUNT(*)

FROM Student;
[513.42] &L E T RERZENL
SELECT COUNT(DISTINCT Sno)
FROM SC;
[£13.43] t+HE1SRIERZE LIRS
SELECT AVG(Grade)
FROM SC

An Introduction to Database System



RERE (52

[513.44] EHEB1SRERNZERE T
SELECT MAX(Grade)
FROM SC

WHERE Cno="1";

[$713.45 | & %420121501 218 5 R B 22505
SELECT SUM(Ccredit)
FROM SC,Course
WHERE Sno='201215012' AND SC.Cno=Course.Cno;
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5. GROUP BY+4]

< GROUP BYTA]4r4.:
SRAL SR R BV P X B2
B R RNERERSE, REREKERATENEHNER
B NEHLERS AR, BEREESHERTEME
B IR EN—FIREFIESH, EHESKA—A
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GROUP BYFH) (&)

[$513.46] RENRIES KAHM KGR ALK
SELECT Cno, COUNT(Sno)

FROM SC
GROUP BY Cno;
BEHERATEEN:
Cno COUNT(Sno)

1 22

2 34

3 44

4 33

5 48
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GROUP BYFH) (&)

[£13.47] EWEE T 3ITU ERERNEEFES.

SELECT Sno

FROM SC
GROUP BY Sno
HAVING COUNT(*) >3;
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GROUP BYFH) (&)

[$13.48 1B WP RFTRTHF T 905 KL 2 S M RSt
T HRERRARTH:

SELECT Sno, AVG(Grade)

FROM SC

WHERE AVG(Grade)>=90

GROUP BY Sno;
BINWHERE T &) 24 6 F RE R BUE AR HRIERK
BRI B HE A RLZ R -

SELECT Sno, AVG(Grade)

FROM SC

GROUP BY Sno

HAVING AVG(Grade)>=90;
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GROUP BYFH) (&)

< HAVINGH & 5SWHERE-TA] i X 51 :
B ERX SRR
B WHERETFAEH TRRRME, AP E&trTa
B HAVING/EIE/EFH T4H, MAiEERE&HR4A.
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N 7~ B

C (CNO, CNAME, Credit, CreditHours, CPNO, INQ)
S (SNO, SNAME, AGE, SEX, NativePlace)

T (INO, TNAME, TITLE, SEX)

SC (SNO, CNO, Grade)

GRS AN, EREFREE. WEAREE A
— Select C.Cno, Cname, COUNT(Sno) as 224 A%

From C, SC =N

Where C.Cnho = SC.Cno s1 c3 70

i S1 cC4 85

Group By C.Cno, Chame ; a2 e o

S2 C2 75

Cno |Cname | &5 A i | CNO CNAME Credit CreditHours CPNO TNO s2 c3 90

1 C1 Math 2 Cc1 Math 3 48 NULL T1 s2 C4 NULL
2 C2 Englizh 3 C2 English 4 64 NULL T2 s3 C1 85
3 [C3 PM 2 C3 PM 2 32 c2 T2 S3 C4 80
4 |C4 LB 4 c4 DB 3.5 56 C1 T s4 C2 85

S4 C4 75
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W o (£E)

2. BT S S-S BT TRER A RBE AL, ER.:
- 1) NEREBABEIAN (>=3) L EKEER
— 2) E7”TNO. CNOFMEEAH

- 3) BRE, BHSGREEBALEFAS], ANBUHEFEEZ
TNOF . CNOF&FEHEF
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W sl (4E)

C (CNO, CNAME, Credit, CreditHours, W m
S (SNO, SNAME, AGE, SEX, NativePlace)
T (INO, TNAME, TITLE, SEX) e GRS G

SC (SNO, CNO, Grade) S1 C2 80

S1 c4 85

. Ss2 C1 60

- Select Tho, C.Cno, COUNT(Sno) as i%&& A% A

s2 €3 90

From C, SC Where C.Cho =SC.Cno il L L

Group By Tno, C.Cno = C1eg

) " S3 Cc4 80

Having COUNT(*)>=3 s4 c2 85

Order By 3 DESC, Tno, C.Cno DESC "
_ Tno |Cno |3EiEA %8 | CNO CNAME Credit CreditHours CPNO TNO
B T1 [cd |4 s ; C1  Math 3 48 NULL T4
T EEEE — ITTI;D ET‘L&{&A%&E C2 English 4 64 NULL T2
3 T1 [C1 |2 T ECELCRE C3 PM 2 32 Cc2 T2
2 [c3 |2 e c4 DB 3.5 56 c1 T
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B [ GroupBY <F|%F%]> [HAvING <AFKHRER>] ]
- YEH

— 1) FHEIZGROUP BYTH)F 4 5 KI5 E #1744
— 2) HABIEIZSELECTFAHF K RERBGHITHE
— 3) REUH RHAVING FAJ & HRIENER A

 ER
_ HAVING TR RAEERY e
— WHEREFHI AL IF R E R
— SELECTFH) R BBV RE R
E.GROUP BYFHJFE 1%
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S el i (42)

< GROUP BYTH]44:
MR ERBIERAN S

B RNEHERSH, RERBGEHTENEHSER
B NEHERSHE, REREGTHERTENH
B ERX R REHR PR RE

B IR SRS IMESH, HEMRFHAN—H
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S el i (42)

<+ HAVING 45 5WHERETA] ) X 51l -
B EFAXRAR
B WHERE FAJ/ER TREBEME, M hiEm e &t
fr1 7G4
B HAVINGHEE/EAH T4, Mk e & Er4AH.
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B [oRrDERBY <%1|45 | #|FS> [Aasc | pesc]

[ {,<%% | 55> [asc | pesc] } |

- MEHSGRETATREESNERF, WRORDERBYEH
254
— fH—FIAEH T
= ﬁiﬁ‘ﬂ:%—ﬁ]{ﬁﬁ FIRIAT, #&E 5| BEAF

 JIFSRAESELECTTAJF HIKFS GERIZ] 2R SR HEL
RIEAHT)

« ASCRR TP, DESCRR[MEFF, BRENRAIF
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