B o — I

1.(1)7E[E R 1.2 1, 4—{ SECTION ZC5%#5F1 COURSE =055 AH BEHS o
(2)%— 1l GRADE_REPORT ZL$%#BF1 STUDENT FC S5 AH B i o
(3)4F— 1l PREREQUISITE T &% #RFI Wi fHl COURSE RT&5%AH B B, 20 51l A& R AR AN e I S 15

240 P

3.a. bank, account, loan, customer
b.  weak entity type: bank_branch
partial key: branch_no
identifying relationship: branches

c. bank_branch REEFHRZ associated bank FI1H T T BB AL

d.branches- bank:bank_branch, 1:N
accts- bank_branch:account, 1:N
loans- bank_branch:loan, 1:N
a_c- acount:customer, N:M
|_c- loan:customer, N:M

e~ ZARAT AR, ATLLSFZHAT TR, BXMTH A Z DK MRS %
ANE IR DA Z ST o BEAS ST #2045 5 7 AR SRR

f. a_c-customer to accounts: (1,N)
|_c-customer to loans: (0,2)
loans-bank_branch to loan: (0,1000)

4.4 & o



5 455 (1)(2) IERE,(3) R
RN EREIRFH=ME T, E1 A2 REESN, W EH 2 fMEe e3 2 AL
R, R ZEN A B e B £3 MR

B R IAESE

5.12

AFRAM T LU A R4

INSERT <Flight_number,Leg_number,Date Seat_number,Customer_name,Customer_phone>
INTO SEAT_RESERVATION;

FAM AT LB 5]

INSERT<’FLNO1’/1’/2018/04/20’°/2"/jack’/0999999’>INTO SEAT_RESERVATION;

UPDATE LEG_INSTANCE SET (Number_of_available_seats=Number_of available_seats-1)
WHERE Flight_number=Flight_number AND Leg_number=Flight_number AND Date=Date

B. AT E A

1.7E4  H IARIIPE 2 AT (& “LEG_INSTANCE” %)

Number_of available_seats /25 KA 1, RifgAr @& A EM M. (A “AIRPLANE” %)
[ AR 25 SEAT_NUMBER HH ) J8 o7 /2 75 77 4

C. FRAMTENSBPETE N\ SEAT_RESERVATION IRf, 75 Ziha & A3, ERECHEVER 2 e Bk
[Fi] PR 75 A 25 118 LEG_INSTANCE(fi ¥t 2 75 n] FH) ) NUMBER_OF_AVAILABLE_SEATS & 75 KJi*
1 (BERBRT

D.fE 3.8 1T [ 2 M8 SE BN N o

FLIGHT LEG.DEPARARTURE_AIRPORT_CODE 7522 £ i AIRPORT

FLIGHT LEG.ARRIVAL_AIRPORT_CODE £/ AIRPORT
LEG_INSTANCE.(FLIGHT_NUMBER,LEG_NUMBER) 7 £ £: I} FLIGHT_LEG
LEG_INSTANCE.DEPARTURE_AIRPORT_CODE %2 £: [l AIRPORT
LEG_INSTANCE.ARRIVAL_AIRPORT_CODE 7 Z 22 AIRPORT



LEG_INSTANCE.AIRPLANE_ID 75 B2 FLIGHT

CAN_LAND.AIRPORT_TYPE_NAME 7% 22 I} AIRPORT

AIRPLANE.AIRPLANE_TYPE 75 % £ [lfl AIRPLANE_TYPE
SEAT_RESERVATION.(FLIGHT_NUMBER,LEG_NUMBER.DATE) 7 B 22 ll8 LEG_INSTANCE

5.17

12 1] )L P 4 S DA = {1 SN

1, OPTION 1 Serial_no /& CAR HJ4Mi.

2, SALE F1[f] Salesperson_id #& SALE [{J¥1f .
3, SALE H Serial_no /& OPTION [{] 4},

HRAE A 4 7 e M

Serial_no Model Manufacturer Price
1 1950 A 3
2 1969 B 9
3 1992 A 18
Serial_no Option_name Price

2 EEE 302

3 FFF 688
Saleperson_id Name Phone

R1 JACK 123

R2 Lucy 456

R3 TOM 789
Saleperson_id Serial_no Date Sale_price
R1 2 1991 3.1

R2 3 1992 7.2

Y 2B A W
INSERT<'R4’/7’,/1993’/12’>INTO...

JR KA Serial_id NAELE
INSERT<’R1’/7’/1993’/12’>INTO SALESPERSON
JRIR & R1 CLEATFAE

ANIE 2 MR e AR R
INSERT<’R4’,2,1994-01-02,7.3>INTO SALESPERSON
ERAEE 2 RSN

8.15

Query 1:

Fname Lname Address

John Smith 731 Fondren,Houston,TX

Franklin  Wong 638 Voss,Houston, TX

Ramesh  Narayan 975 Fire Oak,Humble, TX

Joyce English 5631 Rice,Houston,TX

Query 2:

Pnumber Dnumber Lname Address Bdate

10 4 Wallace 291 Berry,Bellaire, TX  1941-06-20



30 4 Wallace 291 Berry,Bellaire,TX  1941-06-20
Query 3:

[EMPTY]

Query 4:

Pnumber

1

1

Query 5:

Lname Fname

Smith  John

Wong

Query 6:

Lname Fname

Zelaya Alicia

Narayan Ramesh

English Joyce

Jabbar  Ahmad

Borg James

Query 7:

Wallace Jennifer

Wong

8.17

a.

DEPARTURE =fiight_number & MiN Leg_number(FLIGHT_LEG)
Departure_airport = T fiight_number,Departure_airport_code(DEPARTURE *FLIGHT_LEG)
ARRIVAL =fiight_number & maX Leg_number(FLIGHT_LEG)

Arrival _airport = T giight_number, Arrival_airport_code(ARRIVAL * FLIGHT_LEG)
RESUL<- Departure_airport * Arrival _airport

DEPARTURE =fiight_number & MiN Leg_number(FLIGHT_LEG)

ARRIVAL =fiight_number & maX Leg_number(FLIGHT_LEG)

RESULT<- T Riight_number,Departure_airport_code,Arrival_airport_code((DEPARTURE X ARRIVAL)*AIRPORT)
b.

DEP_HOUS <- 0 peparture_airport_code = iar(FLIGHT_LEG)

ARR_LA <- 0 arrival_airport_code = 'Lax(FLIGHT_LEG)

HOUSTOLA <- DEP_HOUS * ARR_LA

RESULT <- T flight_number, Weekdays(HOUSTOLA* FLIGHT)

c.

DEP_HOUS <- 0 peparture_airport_code = 'iat(FLIGHT_LEG)

ARR_LA <- 0 arrival_airport_code = 'Lax(FLIGHT_LEG)

HOUSTOLA <- DEP_HOUS * ARR_LA

RESULT <- = Flight_number,  Departure_airport_code, Scheduled_departure_time, Arrival_airport_code,Scheduled_arrival_time,

Weekdays(HOUSTOLA* FLIGHT)
d.
RESULT <-0 Flight_number = ‘c0197‘(FARE)



e.
INFORM <- O Flight_number="c0197' AND Date="2009-10-09'(LEG_INSTANCE)
RESULT <- = Number_of_available_seats(|NFORM)

8.22

(a)

P Q R A BC
10 a 5 10 b 6
10 a 5 10 b 5
25 a 6 25 ¢ 3
(b)

P Q R A BC
15 b 8 10 b
15 b 8 10 b
(c)

P Q R A BC
10 a 5 10 b 6
10 a 5 10 b 5
15 b 8 nullnull null
25 a 8 25 ¢ 3
(d)

P Q R A B C
15 b 8 10 b 6
null null null25 ¢ 3
15 b 8 10 b 5
(e)

PQR

10a5

15b 8

25a6

10b6

25c3

10b5

(f)

PQR ABC
10a510b5

Y M2y
ERLEIESE 3
1.(10pt) Consider the database shown in Figure 1.2, write appropriate SQL DDL statements to

create the database shown in Figure 1.2 in your MySQL account.
CREATE TABLE STUDENT

(

Name varchar(255),



Student_number int,

Class int,

Major varchar(255),

);

CREATE TABLE COURSE

(

Course_name varchar(255),

Course_number varchar(255),

Credit_hours int,

Department varchar(255)

);

CREATE TABLE SECTION

(

Section_identifier int,

Course_number varchar(255),

Semester varchar(255),

Year varchar(255),

Instructor varchar(255)

);

CREATE TABLE GRADE_REPORT

(

Student_number int,

Section_identifier int,

Grade varchar(255)

);

CREATE TABLE PREREQUISITE

(

Course_number varchar(255),

Prerequisite_number varchar(255)

);

INSERT INTO STUDENT (Name, Student_number,Class,Major) VALUES ('Smith',17,1,'CS");

INSERT INTO STUDENT (Name, Student_number,Class,Major) VALUES ('Brown',8,2,'CS');

INSERT INTO COURSE (Course_name,Course_number,Credit_hours,Department) VALUES ('Intro
to Computer Science','CS1310',4,'CS');

INSERT INTO COURSE (Course_name,Course_number,Credit_hours,Department) VALUES ('Data
Structures','CS3320',4,'CS');

INSERT INTO COURSE (Course_name,Course_number,Credit_hours,Department) VALUES
('Discrete Mathematics','MATH2410',3,'MATH');

INSERT INTO COURSE (Course_name,Course_number,Credit_hours,Department) VALUES
('Database’,'CS3380',3,'CS');

INSERT INTO SECTION (Section_identifier,Course_number,Semester,Year,Instructor) VALUES
(85,'MATH2410','Fall','07','King");

INSERT INTO SECTION (Section_identifier,Course_number,Semester,Year,Instructor) VALUES
(92,'CS1310','Fall','07','Anderson');



INSERT INTO SECTION (Section_identifier,Course_number,Semester,Year,Instructor) VALUES
(102,'CS3320','Spring','08','Knuth');

INSERT INTO SECTION (Section_identifier,Course_number,Semester,Year,Instructor) VALUES
(112,'MATH2410','Fall','08','Chang');

INSERT INTO SECTION (Section_identifier,Course_number,Semester,Year,Instructor) VALUES
(119,'Cs1310','Fall','08','Anderson’);

INSERT INTO SECTION (Section_identifier,Course_number,Semester,Year,Instructor) VALUES
(135,'CS3380','Fall','08','Stone’");

INSERT INTO GRADE_REPORT (Student_number,Section_identifier,Grade) VALUES (17,112,'B');
INSERT INTO GRADE_REPORT (Student_number,Section_identifier,Grade) VALUES (17,119,'C');
INSERT INTO GRADE_REPORT (Student_number,Section_identifier,Grade) VALUES (8,85,'A');
INSERT INTO GRADE_REPORT (Student_number,Section_identifier,Grade) VALUES (8,92,'A');
INSERT INTO GRADE_REPORT (Student_number,Section_identifier,Grade) VALUES (8,102,'B');
INSERT INTO GRADE_REPORT (Student_number,Section_identifier,Grade) VALUES (8,135,'A");
INSERT INTO PREREQUISITE (Course_number,Prerequisite_number) VALUES ('CS3380','CS3320');
INSERT INTO PREREQUISITE (Course_number,Prerequisite_number) VALUES
('CS3380','MATH2410');

INSERT INTO PREREQUISITE (Course_number,Prerequisite_number) VALUES ('CS3320','CS1310');

2.(15pt) Consider the database shown in Figure 5.6, whose schema is shown in Figure 5.7. Write
appropriate SQL DDL statements to create the database shown in Figure 5.6 in your MySQL
account.

CREATE TABLE EMPLOYEE

(Fname VARCHAR(15) NOT NULL,

Minit CHAR,

Lname VARCHAR(15) NOT NULL,

Ssn CHAR(9) NOT NULL,

Bdate DATE,

Address VARCHAR(30),

Sex CHAR,

Salary  DECIMAL(10,2),

Super_ssn CHAR(9),

Dno INT NOT NULL,

PRIMARY KEY (Ssn));

CREATE TABLE DEPARTMENT

(Dname VARCHAR(15) NOT NULL,

Dnumber INT NOT NULL,

Mgr_ssn CHAR(9) NOT NULL,

Mgr_start_date DATE,

PRIMARY KEY (Dnumber),

UNIQUE (Dname),

FOREIGN KEY (Mgr_ssn) REFERENCES EMPLOYEE(Ssn) );
CREATE TABLE DEPT_LOCATIONS

( Dnumber INT NOT NULL,



Dlocation VARCHAR(15) NOT NULL,

PRIMARY KEY (Dnumber, Dlocation),

FOREIGN KEY (Dnumber) REFERENCES DEPARTMENT(Dnumber) );

CREATE TABLE PROJECT

(Pname VARCHAR(15) NOT NULL,

Pnumber INT NOT NULL,

Plocation VARCHAR(15),

Dnum  INT NOT NULL,

PRIMARY KEY (Pnumber),

UNIQUE (Pname),

FOREIGN KEY (Dnum) REFERENCES DEPARTMENT(Dnumber) );

CREATE TABLE WORKS_ON

(Essn  CHAR(9) NOT NULL,

Pno INT NOT NULL,

Hours  DECIMAL(3,1) NOT NULL,

PRIMARY KEY (Essn, Pno),

FOREIGN KEY (Essn) REFERENCES EMPLOYEE(Ssn),

FOREIGN KEY (Pno) REFERENCES PROJECT(Pnumber) );

CREATE TABLE DEPENDENT

(Essn  CHAR(9) NOT NULL,

Dependent_name VARCHAR(15) NOT NULL,

Sex CHAR,

Bdate DATE,

Relationship VARCHAR(8),

PRIMARY KEY (Essn, Dependent_name),

FOREIGN KEY (Essn) REFERENCES EMPLOYEE(Ssn) );

INSERT INTO ‘employee’ (‘Fname’, 'Minit’, ‘Lname’, 'Ssn’, ‘Bdate’, ‘Address’, ‘Sex’, ‘Salary’,
Super_ssn’, 'Dno’) VALUES ('John', 'B', 'Smith', '123456789', '1965-01-09', '731 Fondren,Houston,
TX', 'M', '30000', '333445555', '5');

INSERT INTO ‘employee’ (‘Fname’, 'Minit’, ‘Lname’, 'Ssn’, ‘Bdate’, ‘Address’, "Sex’, ‘Salary’,
‘Super_ssn’, ‘Dno’) VALUES ('Franklin','T',"Wong','333445555','1955-12-08','638
Voss,Houston,TX','M','40000','888665555','5');

INSERT INTO ‘employee’ (‘Fname’, 'Minit’, ‘Lname’, 'Ssn’, ‘Bdate’, "Address’, "Sex’, ‘Salary’,
‘Super_ssn’, ‘Dno’) VALUES ('Alicia',')!,'Zetaya','999887777','1968-01-19','3321
Castle,Spring,TX','F','25000','987654321",'4");

INSERT INTO ‘employee’ (‘Fname’, 'Minit’, ‘Lname’, 'Ssn’, ‘Bdate’, ‘Address’, “Sex’, ‘Salary’,
‘Super_ssn’, ‘Dno’) VALUES ('Jennifer','s','Wallace','987654321','1941-06-20','291
Bony,Bellaire, TX','F','43000','888665555",'4");

INSERT INTO ‘employee’ (‘Fname’, 'Minit’, ‘Lname’, 'Ssn’, ‘Bdate’, "Address’, "Sex’, ‘Salary’,
‘Super_ssn’, ‘Dno’) VALUES ('‘Ramesh’,'K','Narayan','666884444','1982-09-15','975
Fie,Oalc,Humble,TX','M",'38000','333445555",'5');

INSERT INTO ‘employee’ (‘Fname’, 'Minit’, ‘Lname’, 'Ssn’, ‘Bdate’, ‘Address’, "Sex’, ‘Salary’,
‘Super_ssn’, ‘Dno’) VALUES ('Joyce','A','English','453453453','1972-07-31','5831
Rice,Houston,TX','F','25000','333445555",'5');



INSERT INTO ‘employee’ (‘Fname’, 'Minit’, ‘Lname’, 'Ssn’, ‘Bdate’, "Address’, "Sex’, ‘Salary’,
‘Super_ssn’, ‘Dno’) VALUES ('Ahmed','V','Jabber','987987987','1969-03-29','980
Dallas,Houston,TX','M",'25000','987654321','4');

INSERT INTO ‘employee’ (‘Fname’, 'Minit’, ‘Lname’, 'Ssn’, 'Bdate’, "Address’, ‘Sex’, ‘Salary’,
‘Super_ssn’, ‘Dno’) VALUES ('James','E','Borg','888665555','1937-11-10','450
Stone,Houston,TX','M",'55000',NULL,'1");

INSERT INTO ‘department’ (‘Dname’, ‘Dnumber’, ‘Mgr_ssn’, “Mgr_start_date’) VALUES
('Research’, 's!, '333445555',  '1988-05-22'),  ('Administration’, '4', '987654321',
'1995-01-01'),('Headquarters', '1', '888665555', '1981-06-19');

INSERT INTO ‘dept_locations’ (‘"Dnumber’, ‘Dlocation’) VALUES ('1', 'Houston'), ('4', 'Stafford'),('5’,
'Bellaire'), ('5', 'Sugarland') ,('5', 'Houston');

INSERT INTO ‘works_on’ (‘Essn’, Pno’, ‘Hours’) VALUES
((123456789,1,32.5),(123458789,2,7.5),(666884444,3,40.0),(453453453,1,20.0),(453453453,2,20.
0),(333445555,2,10.0),(333445555,3,10.0),(333445555,10,10.0),(333445555,20,10.0),(99988777

7,30,30.0),(999887777,10,10.0),(987987987,10,35.0),(987987987,30,5.0),(987654321,30,20.0),(9
87654321,20,15.0),(888665555,20,NULL));

INSERT INTO “project’ (‘Pname’, ‘Pnumber’, "Plocation’, ‘Dnum’) VALUES ('ProductX’, '1', 'Bellaire’,
'5'),(‘ProducY', '2', 'Sugarland', '5'),('ProductZ', '3', 'Houston', '5'),('Computerization’, '10',
'Stafford’, '1'),('Reorganization’, '20', 'Stafford’, '1'),('Newbenefits', '30', 'Bellaire’, '4');

INSERT INTO ‘dependent” (‘Essn’, ‘Dependent_name’, ‘Sex’, ‘Bdate’, ‘Relationship®) VALUES
('333445555', 'Alice’, 'F', '1986-04-05', 'Daughter'),('333445555', 'Theodore', 'M', '1983-10-25',
'Son'),('333445555', 'Joy', 'F', '1958-05-03', 'Spouse'),('987654321', 'Abner', 'M', '1942-02-28',
'Spouse'),('123456789', 'Michael’, 'M', '1988-01-04', 'Son'),('123456789', 'Alice’, 'F', '1988-12-30',
'Daughter'),('123456789', 'Elizabeth’, 'F', '1967-05-05', 'Spouse');

3.(15pt) Exercise 6.10.

A) Select emp.Fname,emp.Lhame from employee emp,works_on w,project p where emp.Dno=5
and emp.ssn=w.Essn and w.Pno=p.pnumber and p.pname='ProductX' and w.hours>10;

Fname Lname;

John Smith

Joyce  English

B) Select emp.Fname, emp.Lname from employee emp, dependent d where emp.ssn= d.essn
and emp.Fname = d.Dependent_name;
(NULL)

C) Select emp.Fname, emp.Lname from employee emp, employee empl where empl.Fname=
'Franklin' and empl.Lname = 'Wong' and emp.superssn = emp1l.ssn;

Fname  Lname
John Smith
Ramesh Narayan
Joyce English



4.(15pt) Exercise 6.11 (specify the updates of Exercise 5.11 using the SQL update commands).

(A) Insert < 'Robert', 'F', 'Scott', '943775543', '21-JUN-42', '2365 Newcastle Rd, Bellaire, TX', M,
58000, '888665555', 1 > into EMPLOYEE;

INSERT INTO EMPLOYEE VALUES ('Robert’, 'F', 'Scott', '943775543', '21-JUN-42', '2365 Newcastle
Rd, Bellaire, TX',M, 58000, '888665555', 1);

(B) Insert < 'ProductA’, 4, 'Bellaire’, 2 > into PROJECT;

INSERT INTO PROJECT VALUES ('ProductA’, 4, 'Bellaire’, 2);

(C) Insert < 'Production’, 4, '943775543', '01-OCT-88' > into DEPARTMENT;

INSERT INTO DEPARTMENT VALUES ('Production’, 4, '943775543"', '01-OCT-88');

(D) Insert < '677678989', null, '40.0' > into WORKS_ON;

INSERT INTO WORKS_ON VALUES ('677678989', NULL, '40.0");

(E) Insert < '453453453', 'John', M, '12-DEC-60', 'SPOUSE' > into DEPENDENT;

INSERT INTO DEPENDENT VALUES ('453453453', 'John', M, '12-DEC-60', 'SPOUSE');

(F) Delete the WORKS_ON tuples with ESSN='333445555";

DELETE FROM WORKS_ON WHERE ESSN='333445555";

(G) Delete the EMPLOYEE tuple with SSN='987654321";

DELETE FROM EMPLOYEE WHERE SSN='987654321";

(H) Delete the PROJECT tuple with PNAME= 'ProductX’;

DELETE FROM PROJECT WHERE PNAME= 'ProductX’;

(1) Modify the MGRSSN and MGRSTARTDATE of the DEPARTMENT tuple with DNUMBER=

5 to '123456789' and '01-OCT-88';UPDATE DEPARTMENT SET MGRSSN = '123456789',
MGRSTARTDATE = '01-OCT-88' WHERE DNUMBER=5;

(J) Modify the SUPERSSN attribute of the EMPLOYEE tuple with SSN="'999887777' to
'943775543';UPDATE EMPLOYEE SET SUPERSSN ='943775543' WHERE SSN='999887777";

(K) Modify the HOURS attribute of the WORKS_ON tuple with ESSN="'999887777' and PNO= 10 to
'5.0';UPDATE WORKS_ON SET HOURS = '5.0' WHERE ESSN='999887777' AND PNO= 10;

5.(15pt) Exercise 6.12.

A)Select Name from Student where Major = 'CS';

Name

Smith

Brown

B)Select Course_name from Course, Section where Course.Course_number =
Section.Course_number and instructor = "king" AND (Year='07' or Year='08');

Course_name

Discrete Mathematics

C)Select Course_number, Semester, Year, Count(g.Student_number) As "# Students" from Section
s, Grade_Report g where s.instructor= "king" and s.Section_identifier = g.Section_identifier
Group by Course_number, Semester, Year;

MATH2410 Fail 07 8

D)Select St.Name, C.Course_name, C.Course_number, C.Credit_hours, S.Semester, S.Year, G.Grade
from Student St, Course C, Section S, Grade_Report G where class = 4 AND Major='CS' AND
St.Student_number= G.Student_number AND G.Section identifier= S.Section identifier AND
S.Course number= C.Course_number;



(EMPTY)

6.(15pt) Exercise 6.13.

A)INSERT INTO STUDENT VALUES ('Johnson', 25, 1, 'MATH');

B)UPDATE STUDENT SET CLASS = 2 WHERE Name='Smith’;

C)INSERT INTO COURSE VALUES ('Knowledge Engineering','COSC4390', 3,'COSC') ;
D)DELETE FROM STUDENT WHERE Name='Smith' AND StudentNumber=17;

7.(15pt) Exercise 7.5.
SELECT DNAME, COUNT (*) FROM DEPARTMENT, EMPLOYEE WHERE DNUMBER=DNO GROUP BY
DNAME HAVING AVG (SALARY) > 30000;

DNAME DNUMBER | COUNT(*)

Research 5 4
Administrator 4 3
Headquarters 1 1

SELECT DNAME, COUNT (*) FROM DEPARTMENT, EMPLOYEE WHERE DNUMBER=DNO AND
SEX='M' AND DNO IN ( SELECT DNO FROM EMPLOYEE GROUP BY DNO HAVING AVG (SALARY) >
30000 ) GROUP BY DNAME;

DNAME DNUMBER | COUNT(*)
Research 5 3
Administrator 4 1
Headquarters 1 1
EREAEE 4
14.24

Consider the universal relation K= {A, B, ¢, £, £ F &, F£, 1, o} and the set
of functional dependencies £ = {{4, BI—=1{c}, A=, £, (B—{F,

{FA—={qg, A, {(£}—{, J}}. What is the key for K? Decompose A< into 2NF and

then 3NF relations.

(1) G SR — {42 A ] DA a2t — fRI M — () 45 2R FOE AR & R /e, RIS A 4
EERRMSE . TERR R FKHE F A, i A TTRAAYI D&E, FRAM T LLjE 32—l R2={A,D,E},
NEniE D A ARY I 184, FrLA R2={A,D,E,J}AIIKE B AT LAAYHR F, HiI R3={B,F},F W LLAY IR G&H,
RIJ R3={B,F,G,H}, It LA I & R2 A1 R3 FAM WT LL1S 21 {A,B} 4 R 72 {D,E,F,G,H, LI} I 8, N HIIE
{A,B}->{C}, T AT E T A FI B At E T ME—1T, REISE (key) 7{A,B}.

(2) B _ETE BIREIR FT 40 R2={A,D,E,1,)}, R3={B,F,G,H}, F/&xTCEL K RA={A,B,C}
A {A}->{D}->{1,0}, T LA 1) 5 AB JE BRI 2 A 2 A, BT DAFRAM AR 2 R2 15921
R21={D,I,J},R22={A,D,E}, I3, H*{B}->{F}->{G,H},I*7 R3 %:
R31={F,G,H},r32=(B,F},



fir LA 3NF &{R21,R22,R31,R32,R4}

14.27

Consider a relation K(A, B, ¢, L, £) with the following dependencies:

AB — C CLC — E, PE — B.Is AB a candidate key of this relation? If not, is ABL?

Explain your answer.

R, 48 AB->C TR & (A, B, CF, AR UK A H G R . AB A2 R 5
JF4E5 {A, B, D} £t AB->C IR 5 W15 24L& (A, B, C, D}, R4S CD-OE HIHESE, W13 HI4E
#{A,B,C,D,E}, FirLL{A,B,D}J2 R KR

14. 30

Consider the following relation:

CAR SALE (Car#, Date sold, Salesperson#, Commission%, Discount amt)

Assume that a car may be sold by multiple salespeople, and hence {Car#,
Salespersont} is the primary key. Additional dependencies are

Date sold — Discount amt and

Salespersonf — Commission%

Based on the given primary key, is this relation in INF, 2NF, or 3NF? Why

or why not? How would you successively normalize it completely?

fi{# CAR_SALE HHJRTCER A 1] 7 SR R a2 INF. ‘B key #2 {Car#, Salespersontt}, {Hi&
HiJ#* Salesperson#t — Commission’, Jff AT BHEE AN T 2WE, AL 2NF, M

B JF R /2 2NF:

CAR SALE1(Car#, Date sold, Discount amt)
CAR SALE2(Car#, Salesperson#)

CAR SALE3( Salesperson#, Commission%)

Eo R RN AL SNF: (W BR B IR 1K H)

CAR SALE1-1(Car#, Date_sold)

CAR SALE1-2(Date sold, Discount amt)
CAR_SALE2 (Car#, Salesperson#)
CAR_SALE3( Salesperson#, Commission%)

Suppose you are given a relation R with four attributes ABCD. For each of the
following sets of FDs, assuming those are the only dependencies that hold for R,
do the following: (a) Identify the candidate key(s) for R. (b) Identify the best
normal form that R satisfies (INF, 2NF, 3NF, or BCNF). (c) If R is not in BCNF,
decompose it into a set of BCNF relations that preserve the dependencies

(@C - D, C— A B—C

(b)AB - C, AB—D, C = A D — B

1.

(a) fxiEHE: B



(b) BHMR R BBJA 2NF (HA B 3NF

(c) C—D 1 C— A {§if5 Ri& T BCNF ¥EH|. a4 R 4% AC, BC F1 CD.
2.

(a) fEi%EHRE. AB, BC, CD, AD

(b) Bf& R & 3NF {HAR BCNF

(¢c) C— A Fl D— B {78 Ri&x T BCNF ¥R FRAMTT LA A48 24 AC, BCD
{HEE B D — B, BCD {/3%AE fx T BCNF #iRl. a3 —2 2fE: AC, BD, CD.
ISR /& BCNF, FTLA b #3434 BCNF .

22.27
What implications would a no—steal/force buffer management policy have

on check pointing and recovery?

steal/force FR/nTER F IEIRAE Z 1T, 00K CASHE 53 AR no—steal/force
REAEE PRI RN AR B E TR, NELZIR MR, BRAEA P FERAS. H
AL EFr (updata) PIERAEVIIR & L% NG, 1Ry, W SR IRAM 75 224
[FIRZHRAE, IR TR 2L undo 4 .

Consider the following SQL query:

SELECT P. Pname, E.Fname, E.Lname

FROM EMPLOYEE E, PROJECT P, WORK ON W

WHERE W. Hours < 40 AND E. Ssn = W.Essn AND W. Pno = P. Pnumber AND E. Sex =
(F, '

(a)Draw the query graph.

(b)Draw the initial query tree.

(c)Draw the optimized query tree using heuristic optimization.






