Tutorial 3: Relational Algebra
(Solutions)

CS3402 Database Systems



Question 1

e Consider two tables T1 and T2 shown below; show the results of the
following operations.

a) T1xT2 T1 T2

D) TL sy purza T2 P o R

C) Tl XpigrsTorT2 10 a 5 10 b 6

d T1=x+T2 15 b 8 25 ¢ 3
25 a 6 10 b 5




Question 1(a) (Answer) (1/9)

e T1 X T2

Result

P O R1 A B R2
10 a 5 10 b 6




Question 1(a) (Answer) (2/9)

e T1 X T2

Result
T2 P Q R1 A B R2

N 10 a 5 10 b 6
0 a 5 25 ¢ 3
10 b 5




Question 1(a) (Answer) (3/9)

e T1 X T2

Result




Question 1(a) (Answer) (4/9)

e T1 X T2

Result




Question 1(a) (Answer) (5/9)

e T1 X T2
Result
P Q R1 A B R2
10 a 5 10 Db 6
10 a 5 25 ¢ 3
10 a 5 10 Db 5
15 b 8 10 b 6




Question 1(a) (Answer) (6/9)

e T1 X T2

Result

10 a 5 10 Db 6
10 a 5 25 ¢ 3
10 a 5 10 Db 5
15 b 8 10 b 6
15 b 8 25 cC 3



Question 1(a) (Answer) (7/9)

e T1 X T2

T1 T2

10 a 5
15

25

Result

10 a 5 10 Db 6
10 a 5 25 ¢ 3
10 a 5 10 Db 5
15 b 8 10 b 6
15 b 8 25 ¢ 3
15 b 8 10 b 5



Question 1(a) (Answer) (8/9)

e T1 X T2

T1 T2

10
15
25

Result
10 a 5 10 Db 6
10 a 5 25 ¢ 3
10 a 5 10 Db 5
15 b 8 10 b 6
15 b 8 25 ¢ 3
15 b 8 10 b 5
25 a 6 10 b 6

10



Question 1(a) (Answer) (9/9)

e T1 X T2

T1 T2

b 6
3

10 a 5 10
15 b 8 25 C
25 a 6 10 b 5

Result
10 a 5 10 Db 6
10 a 5 25 ¢ 3
10 a 5 10 Db 5
15 b 8 10 b 6
15 b 8 25 3
15 b 8 10 b 5
25 a 6 10 b 6
25 a 6 25 cC 3

11



Question 1(b) (Answer) (1/9)

* Tl Xpyp_r2aT2

Tl T2 Result

10 a 5 10 b 6
15 b 8 25 C 3

25 a 6 10 b 5

T1.P=T2.A? Yes

12



Question 1(b) (Answer) (2/9)

* Tl Xpyp_r2aT2

T1 Result

PO R
10 a 5 10 b 6
15 b 8

25 a 6

T1.P=T2.A? No

13



Question 1(b) (Answer) (3/9)

* Tl Xpyp_r2aT2

T1 T2 Result

P O R P Q RL A B R2
10 b 6
15 b 8 25 ¢ 3 10 a 5 10 b 5

T1.P=T2.A? Yes

14



Question 1(b) (Answer) (4/9)

* Tl Xpyp_r2aT2

T1.P=T2.A? No

15




Question 1(b) (Answer) (5/9)

* Tl Xpyp_r2aT2

T1.P=T2.A? No

16




Question 1(b) (Answer) (6/9)

* Tl Xpyp_r2aT2

T1.P=T2.A? No

17




Question 1(b) (Answer) (7/9)

* Tl Xpyp_r2aT2

T1 T2 Result

A B R
10 a b5 10 a 5 10 b 6
15 b 8 25 ¢ 3 10 a 5 10 b 5
25 a 6 10 b 5

T1.P=T2.A? No

18



Question 1(b) (Answer) (8/9)

* Tl Xpyp_r2aT2

T1 Result
P Q Rl A B R2
10 a 5 10 a 5 10 b 6
15 b 8 10 a 5 10 b 5
25 a 6

T1.P=T2.A? Yes

19



Question 1(b) (Answer) (9/9)

* Tl Xpyp_r2aT2

T1 T2 Result
P O RL A B R2

10 a 5

10 b 6 6
15 b 8 25 ¢ 3 10 a 5 10 b 5
25 a 6 _ 25 a 6 25 c 3

T1.P=T2.A? No

20



Question 1(c) (Answer) (1/9)

* Tl X1y Rr>T2RT2

T1 T2 Result
15 b 8 25 ¢ 3
25 a 6 10 Db 5

T1.R>T2.R? NoO

21



Question 1(c) (Answer) (2/9)

* Tl X1y Rr>T2RT2

T1 Result

P O R P O R1 A B R2
10 a oS5 25 ¢ 3
15 Db 8

25 a 6

T1.R>T2.R? Yes

22



Question 1(c) (Answer) (3/9)

* Tl X1y Rr>T2RT2

T1 T2 Result

P Q RL A B R2
10 b 6 |
25 ¢ 3

10 a 5 25 ¢ 3 |
T1.R>T2.R? No

23



Question 1(c) (Answer) (4/9)

* Tl X1y Rr>T2RT2

Result

P Q R1 A B R2
10 a 5 25 C 3
15 b 8 10 b 6

T1.R>T2.R? Yes

24



Question 1(c) (Answer) (5/9)

* Tl X1y Rr>T2RT2

Result

T1.R>T2.R? Yes

25



Question 1(c) (Answer) (6/9)

* Tl X1y Rr>T2RT2

T1.R>T2.R? Yes

Result

10 a 5 25 ¢ 3
15 b 8 10 b 6
15 b 8 25 ¢ 3




Question 1(c) (Answer) (7/9)

* Tl X1y Rr>T2RT2

T2

T1

10 a
15 b
25 a

3 25

A B R
S 10 b 6

6 10

C
b

3
S

T1.R>T2.R? NoO

Result
10 a 5 25 ¢ 3
15 Db 8 10 b 6
15 Db 8 25 ¢ 3
15 Db 8 10 b 5

27




Question 1(c) (Answer) (8/9)

* Tl X1y Rr>T2RT2

T1
10 S
15 3
25 6

T1.R>T2.R? Yes

Result
10 a 5 25 ¢ 3
15 b 8 10 b 6
15 b 8 25 ¢ 3
15 b 8 10 b 5



Question 1(c) (Answer) (9/9)

* Tl X1y Rr>T2RT2

T1 T2 Result
10 a 5 10 b 6 10 a 5 25 ¢ 3
15 b 8 25 ¢ 3 15 b 8 10 b 6
25 a 6 15 b 8 25 ¢ 3
15 b 8 10 b 5
T1.R>T2.R? Yes 25 2B 23



Question 1(d) (Answer) (1/9)

e T1xT2

T1 T2 Result

P O R A B R P Q R A B
15 b 8 25 ¢ 3

25 a 6 10 Db 5

T1.R=T2.R? No

30



Question 1(d) (Answer) (2/9)

e T1xT2
T1 T2 Result

P O R A B R P Q R A B
15 b 8

25 a 6 10 b 5

T1.R=T2.R? No

31



Question 1(d) (Answer) (3/9)

* T1xT2

T1 T2 Result

P O
10 a

T1.R=T2.R? Yes

R
9

A
10

B
b

32



Question 1(d) (Answer) (4/9)

e T1xT2

T1 T2 Result
10 a 5 10 b
25 ¢ 3
' 25 a 6 10 Db 5

T1.R=T2.R? No

33



Question 1(d) (Answer) (5/9)

e T1xT2

T1 T2 Result
P QO R A B R P Q

10 a
25 a 6 10 Db 5

T1.R=T2.R? No

34



Question 1(d) (Answer) (6/9)

* T1xT2

T1 T2 Result

PQR P Q
10 a5 |10 b 6 10 a
25 _c 3
25 a 6 | |10 b 5

T1.R=T2.R? No

35



Question 1(d) (Answer) (7/9)

* T1xT2

T1 T2 Result

15 b 3 25 C 25 a 6 10 b
25 a 6 10 b

10 a 5 10 a 5 10 b
3
5

T1.R=T2.R? Yes



Question 1(d) (Answer) (8/9)

e T1xT2
T1 T2 Result

A B R P Q R A B
10 a 5 10 a 5 10 b
15 b 8 25 a 6 10 b
25 a 6 10 b 5

T1.R=T2.R? No

37



Question 1(d) (Answer) (9/9)

e T1xT2
T1 T2
A B R
10 a 5 10 b 6
15 b 8 25 C 3
25 a 6 10 b 5

T1.R=T2.R? No

Result
P Q R A B
10 a 5 10 b
25 a 6 10 b




Question 2 (1/2)

» Consider the COMPANY
relational schema shown
below; specify the
following queries in
relational algebra.

EMPLOYEE

Fname | Minit | Lname | Ssn

Bdate

Address | Sex

Salary

Super_ssn

Dnio

i

DEPARTMENT

| Dname ] Dnumber | Mgr_ssnl Mgr_start_date

===

DEPT_LOCATIONS

| Dnumber [ Dilocation |
|

PROJECT
Pnamea Prniumber Flocation Dinum
[ ] I—

WORKS_ON
| Essn | Pno | Hours |

|
DEPENDENT
| Essn | Dependent name | Sex | Bdate | Relationship |

39




Question 2 (2/2)

a)
b)

C)
d)

e)

Find the Ssn (social security number) of all employees who are not
supervisors

Find the Ssn of all employees who either work in department number 5
or directly supervise an employee who works in department number 5

List the names and numbers of all departments locating in ‘Houston’

List the first names of all employees who have a dependent with the
same first name as themselves

Retrieve the salary of all employees in department number 5 who work
more than 10 hours on the project named ‘ProjectX’



Question 2(a) (Answer)

* Find the Ssn (social security number) of all employees who are not
supervisors

+ Tigsn (EMPLOYEE) - Tiguper ssn (EMPLOYEE)

EMPLOYEE
| Fname ] Minit I Lname[ Ssn I Bdate ] Address ] Sex ] Salary l $uper_ssnl Dno |
tt

DEPARTMENT

| Dname | Dnumber | Mgr_ssnl Mgr_starl_dalel
A

DEPT_LOCATIONS

| Dnumber l Diocation |

PROJECT
| Pname ] Priumber | Plocation I Dnum |

WORKS_ON
[Essn [ Pno [ Hours |
|

DEPENDENT
| Essn [ Dependent_name | Sex | Bdate I Relationship ]
1

41



Question 2(b) (Answer)

* Find the Ssn of all employees who either work in department number 5 or
directly supervise an employee who works in department number 5

* TlSsn (GDno=5 (EMPLOYEE)) U T[Super_ssn (GDno=5 (EMPLOYEE))

EMPLOYEE
| Fname ] Minit ] Lnamel Ssn I Bdate ] Address ] Sex ] Salary l Super_ssnl Dno |
tt

DEPARTMENT

| Dname | Dnumber | Mgr_ssnl Mgr_starl_dalel
A

DEPT_LOCATIONS

| Dnumber | Diocation |

PROJECT
| Pname ] Priumber | Plocation I Dnum |

WORKS_ON
[Essn [ Pno [ Hours |
|

DEPENDENT
| Essn [ Dependent_name | Sex | Bdate I Relationship ]
1

42



Question 2(c) (Answer)

* List the names and numbers of all departments locating in ‘Houston’
* Mpname,Dnumber (GDlocation=’Houston’ (DEPARTMENT * DEPT_LOCAT|ONS))

EMPLOYEE

| Fname ] Minit I Lname[ Ssn I Bdate ] Address ] Sex ] Salary l $uper_ssnl Dno |
(&

DEPARTMENT

| Dname | Dnumber | Mgr_ssnl Mgr_starl_dalel
tH—

DEPT_LOCATIONS

| Dnumber l Diocation |

PROJECT
| Pname ] Priumber l Plocation I Dnum |

WORKS_ON
[ Essn [ Pno | Hours |
|

DEPENDENT
| Essn [ Dependent_name | Sex | Bdate I Relationship ]
1

43



Question 2(d) (Answer)

* List the first names of all employees who have a dependent with the same first
name (i.e., dependent_name) as themselves

* MlFname (EMPI—OYEE M Ssn=Essn AND Fname=Dependent_name DEPENDENT)

EMPLOYEE
| Fname ] Minit I Lnamel Ssn I Bdate ] Address ] Sex ] Salary l Super_ssnl Dno |

L
DEPARTMENT
| Dname | Dnumber | Mgr_ssnl Mgr_starl_dalel
L
DEPT_LOCATIONS
| Dnumber | Diocation |

PROJECT
| Pname ] Priumber | Plocation I Dnum |

WORKS_ON
[Essn [ Pno [ Hours |
|

DEPENDENT
| Essn [ Dependent_name | Sex | Bdate I Relationship ]
1

44



Question 2(e) (Answer)

Retrieve the salary of all employees in department number 5 who work more
than 10 hours on the project named ‘ProjectX’

WORKS_IO < WORKS_ON X pnumber=Pno AND Dnum=5 AND Hours>10 PROJECT
PROJECTX5_10 € Opname="projectx’ (WORK5_10)
o T[Salary (PROJECTXS_]_O NESSH:SSHEMPLOYEE) [ Frame [ Minit | Lname |ﬁ_4mfl Bdate | Address | Sex | Salary | Supe|r_ssnl Dn

DEPARTMENT
| Dname | Dnumber | Mgr_ssnl Mgr_starl_dalel

L

o ]

DEPT_LOCATIONS
| Dnumber | Diocation |

PROJECT
| Pname ] Priumber | Plocation I Dnum |

WORKS_ON
[Essn [ Pno [ Hours |
|

DEPENDENT
| Essn [ Dependent_name | Sex | Bdate I Relationship ]
1

45
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