Tutorial 5: Relational Algebra

CS3402 Database Systems



Question 1

» Consider the two tables T1 and T2 shown below: show the results of
the following operations.

a) T1 xXT2
b) T1 Mg p_rp4T2
C) Tl Xypgg=72p5T2
d) Tl Xripsr2rT2
e) T1+=T2




Question 1(a) (Answer) (1/3)
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Question 1(a) (Answer) (2/3)
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Question 1(a) (Answer) (3/3)




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

» T1 Xpyprp T2
P O R1 A B R2

10 a 5 10 b 6

10 a 5 10 b 5
25 a 6 256 ¢ 3




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

» T1 Xpqp_rp T2 T1 T2

P Q RL A B R2 P O R A B R
10 a 5 10 b b__6
10 a 5 10 b 3

25 a 6 25 c



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

» T1 Xpyprp T2

P Q RL A B R2
10 a 5 10 b

10 a 5 10 b

25 a 6 25 c




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

» T1 Xpqp_rp T2 T1 T2

P Q RL A B R2 P Q R A__B R
10 a 5 10 b b 6
10 a 5 10 b 3

25 a 6 25 c



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

» T1 Xpqp_rp T2 T1 T2

P Q RL A B R2 P Q R A__B R
10 a 5 10 b b__ 6
10 a 5 10 b 3

25 a 6 25 c
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Question 1(b) (Answer) (6/9)

» T1 Xpqp_rp T2 T1 T2

P Q RL A B R2 P Q R A__B R
10 a 5 10 b b 6
10 a 5 10 b 3

25 a 6 25 c
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Question 1(b) (Answer) (7/9)

» T1 Xpqp_rp T2 T1 T2

P Q RL A B R2 P Q R A B R
10 a 5 10 b b 6
10 a 5 10 b 3

25 a 6 25 c
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Question 1(b) (Answer) (8/9)

» T1 Xpyprp T2

P Q RlL A B
10 a 5 10 b

6
10 a 5 10 b 5

25 a 6 256 ¢ 3
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Question 1(b) (Answer) (9/9)

» T1 Xpqp_rp T2 T1 T2

P Q RL A B R2 P Q R A__B R
10 a 5 10 b b 6
10 a 5 10 b 3

25 a 6 25 c
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Question 1(c) (Answer)

» T1 X7 g=125T2 T1 T2

P Q R1 A B R2 P Q R A B
15 b 8 10 b 6 b

15 b 8 10 b 5
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Question 1(d) (Answer) (1/3)

» T1 Xpq pororT2 T1 T2
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Question 1(d) (Answer) (2/3)

» T1 Xpq pororT2 T1 T2
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Question 1(d) (Answer) (3/3)

» T1 Xpq pororT2 T1 T2
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Question 1(e) (Answer) (1/2)

> T1 T2
P @) R A B

19



Question 1(e) (Answer) (2/2)

> T1 T2
P Q R A B
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Question 2 (1/2)

> Consider the COMPANY RS
relational schema shown
below; specify the following
gueries in relational
algebra.

DEPARTMENT
| Dname | Dnumber | Mgr_ssn | Mgr_stan_date

DEPT_LOCATIONS
| Dnumber | Diocation |
|

Plocation

DEPEMDENT
|EEE Dependent_name




Question 2 (2/2)

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

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

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

d) Listthe first names of all employees who have a dependent with the
same first name as themselves

e) Retrieve the salary of all employees in department 5 who work more than
10 hours on the project named ‘ProjectX’
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Question 2(a) (Answer)

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

> Tsen (EMPLOYEE) — Tguper ssn (EMPLOYEE)

EMPLOYEE

[Frame | Mint | Lrame | Son | Bdte | Adiress | Sex | Satwy | Super_ssn | Do |

DEPARTMENT T

DEPT_LOCATIONS

PROJECT

| Pname | Prumber [ Plocation | Dnum |

WORKS_ON

DEPENDENT

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




Question 2(b) (Answer)

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

> Tlssn (GDno=5 (EMPLOYEE)) U T[Super_ssn (O-Dno=5 (EMPLOYEE))

EMPLOYEE

| Frame | Minit | Lname | Sen | Bdate | Address | Sex | Salary | Superssn | Dro |

DEPARTMENT T

DEPT_LOCATIONS

PROJECT

[Pramo | Prumbe | Pocaion | D |

WORKS_ON

DEPENDENT

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




Question 2(c) (Answer)

» List the names and numbers of all departments locating in ‘Houston’
> nDname,Dnumber (O-Dlocationleoustonr (DEPARTMENT & DEPT_LOCATIONS))

EMPLOYEE

[Frame | Mint | Lrame | Son | Bdte | Adiress | Sex | Satwy | Super_ssn | Do |

DEPARTMENT T

DEPT_LOCATIONS

PROJECT

| Pname | Prumber [ Plocation | Dnum |

WORKS_ON

DEPENDENT

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




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

> Trname (EMPLOYEE N ssn=Essn AND Fname=Dependent_name DEPENDENT))

EMPLOYEE

[Frame | Mint | Lrame | Son | Bdte | Adiress | Sex | Satwy | Super_ssn | Do |

DEPARTMENT T

DEPT_LOCATIONS

PROJECT

| Pname | Prumber [ Plocation | Dnum |

WORKS_ON

DEPENDENT

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




Question 2(e) (Answer)

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

> WORKS_]-O A WORKS_ON X ppumber=Pno AND Dnum=5 AND Hours>10 PROJECT
> PROJECTXS_].O <« O-Pname=lP‘rojectXl (WORKS_].O) @mm

> Tsaiary (PROJECTX5_10 Mggen—ssn EMPLOYEE)

DEPARTMENT
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