Databases
DBDMG - Politecnico di Torino
Relational Algebra (I) — Solutions

Exercise 1. Given the relational schema including the following tables (primary keys are underlined):

MAGAZINE (MId, MName, Publisher)
ARTICLE (AId, Title, Topic, MId)
express the following queries in relational algebra:

(a) Find the names of the magazines that have published at least one article about motorcycles.

Uy Mid, MName
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|
A

(b) Find the names of the magazines that have never published any article about motorcycles.

T Mid, MName
M2 =
[ } Codes of the
Codes of all magazines T T magazines that
(including those that  __J Mid Mid have published
have never published | [ articles about
‘ motorcycling

any article) CITopic:='r'w1otor(:y-::lt=3s'

|
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RMId: MMame

P o
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H‘

4 Topic="M otorcycles'

|
A

(c) Find the names of the magazines that have only ever published articles about motorcycles.

nlvlld_ W Mame

— ’//-/- _\-H-“‘H-\__\‘ —
Codes of the magazines T Mg T i Codes of the magazines
that have published | that have published
at least one article o ol [ articles on topics
about motarcycles ( Topic="Motorcycles' Topic<=Motarcycles' other than matorcycles

it can be omitted
Alternative solution:
n Mid, MName
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Magazines that
have published
at least one
article

M

e e
MMId=A1.MId
— D<]-q__‘ Topic<='Motorcycles'
1""‘“-\.
| |
A2 Al

Mid, MName

(d) Find the names of the magazines that publish articles about motorcycles or cars.

o

e e

Toid, MName

e
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-

o Topic="Matarcycles'
OR Topic='Cars'

|
A

M

(e) Find the names of the magazines that publish both articles about motorcycles and articles about

cars.
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Alternative solution:

TChid, MName
e >4 S
e D M
’,---/ A1MId=A2MId ‘*----.}
GT'inE:'M'Jt'JrCyC\ES' GTaniF'Cars'
| |
Al A2
Alternative solution:
TCiid, Mname
== i D<] B e =
o P M
T i T i
| |
Topic="Motarcycles' o Topic='Cars'
| |
Al A2

(f) Find the names of the magazines that have published at least two articles about motorcycles.

T[Ivl\d‘ MName

-
( M Mid=A1 MId B
i M
o Topic="Matorcycles' o Topic="Matorcycles'
| |
Al A2

po ATMId=AZ.MId AND A1 Ald<>A2 Ald
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(g) Find the names of the magazines that have published only one article about motorcycles (i.e.,
they may have published any number of articles about other topics).

Magazines that have
published at least
one article about
motarcycles

bl

Mid

GT0p|c:'IvlotorcycIeS' {

Mid, MName
= el M
T
I\mr
- |
Bl

Magazines that have
‘ L published at least two
articles about

Al O Topic=Motorcycles' GTopic:'Ivlotorc-y'des‘ matarcycles
\ |
A2 A3
p1: AZ2MId=A3.Mld AND A2Ald<>A3.Ald
Alternative solution:
T 1, Mame
P> N
_ S ATMId=A2ZMId
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[ o il
s T e < e
= T e pl
Magazines that "
have published at GT . - g
- —_ opic="Notarcycles
ﬁzﬁg:;ilizh'le abaut p| Y TQpi.j:‘TﬂGtGrnijjes‘ GTop\c:'M otorcycles'
S |
Al A2 A3
p1: A2.Mld=A3.MIld AND A2Ald<>A3.Ald
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Alternative solution:

TU\1d, M ame

Tf’”'MMMﬂQWdi“H
O ropie=Motarcycles’ = Pl T
| | |
Al Uﬁpi.;:‘m atarcycles' UT-J;H-::'M atorcycles’
\ |
A2 A3

p1: A2 MId=A3.MId AND A2.Ald<>A3.Ald

Exercise 2. Given the relational schema including the following tables (primary keys are underlined):

SATLOR(SId, SName, Expertise, DateOfBirth)
BOOKING(SId, BId, Date)
BOAT(BId, BName, Color)

express the following queries in relational algebra:

(a) Find the names of the sailors who have booked a red boat or a green boat.

T SId,SName
— 5 SId=BK.SId
g Color="red" OR
Color="green’ BK
|
BT

(b) Find the codes and the names of the sailors who have booked a red boat and a green boat.
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Kw.md:mﬁ\\‘
(oo
BK1 Color ‘led
BT1

e B .
7 BKLSId=BK2.5Id T~ ___

T s1d, SName

ﬁsm BKISId\-
S
>

ﬁ[?—?ﬁmd\l
BK2

T Color="green’

|
BT2

Alternative solution:

=

>4

ﬁ(l.Bld:BTiE-d\‘\‘
o

Color="red'

BK1 |
BT1

///BKI STd=Bk2 510 \

T 51d,5Name

Ks SId= BKM
S
[Peie - .

BK2. BId BT2.BId

o Culm 'green’

|
BT2

Alternative solution:

Solutions

Tt sm
O color= red
\
BT1

Sailors who have
booked a red boat

T 51d, SName

<] —
5.51d=BK1. éﬁ

T SId

BK2. BId BT2.BId

o Color 'green’

\
BT2

Sailors who have
booked a green boat

(c¢) Find the codes of the sailors who have never booked a red boat.
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T BK.Sid
T s |
| >4
S ’/BT.BId—BK.h‘
o Color="red' BK
|
BT
Alternative solution:
T 514

.
F--’ 5.5Id=BK.SId
S F-"’"BT.Bzd=5+<.E§f[j""‘“~--T
o Color="red' BK
|
BT
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(d) Find the codes and the names of the sailors who have never booked a red boat.

Alternative solution:

T s1d,SName
[' 51.51d=52.51d \‘
e 2
e —
{ T gk s1d
T 514 ‘
S1 r-”"’BTBId=BK.E§[E“"‘~--
BK
Color="red'
|
BT
T 51d, SName

—

— ———
(/ S$.5Id=BK.SId i

— =

S

[

o Color="red"
|
BT

e N
_— BK.BId=BT.SId —

.

BK

(e) Find the codes and the names of the sailors who have booked at least two boats.

n SId‘ SName
iR [;)Q IHE‘H_
— BK1.51d=5.5I
[ ]
{ |
BK1 BK2

p: BK1.SId=BK2.SId AND

BKl.BId%KZ.BId

or either < or =
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(f) Find the codes and the names of the sailors who have booked at least three boats.

T 51d, SName

e e
r"/BKl.SId=S.SId

D9 BK2

BK1 BK2

pl: BK1.SId=BK2.SId AND BKl.BId<;BK2.BId

p2: BK1.51d=BK3.5Id AND BK1.BId<>BK3.BId
AND BK2.BId<3BK3.BId

* or either < or =
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Exercise 3. Given the relational schema including the following tables (primary keys are underlined):

ATRCRAFT(AId, AName, MaximumRange)
CERTIFICATE(PId, AId)
PILOT(PId, PName, Salary)

express the following queries in relational algebra:

(a) Find the codes and the names of the pilots who are qualified to fly on an aircraft that can cover
distances greater than 5,000 km (MaximumRange > 5,000).

T PId,PName
il C.PId=P.PId
_—— A.Ald=C.AId “
o MaximumRange = 5000 C
|
Jal

(b) Find the codes and the names of the pilots who are qualified to fly on at least two aircrafts that
can cover distances greater than 5,000 km.

nP[d,PName

_— P.PId=C1.PId ——_

>

— ALAId=C1.Ad B>J
‘ _—— A2.AId=C2.AId

i Ri = 5000 [ ‘
ax||mum e Cl c;I\*Iaz(l'mumRange = 5000 C2

|
Al A2

p: AL AId<>A2.Ald AND C1.PId=C2.PId

Oy
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(c¢) Find the codes and the names of the pilots who are qualified to fly on at least two aircrafts that
can cover distances greater than 5,000 km, and who are qualified to fly on a Boeing.

F”"/ P.PId=CLPId

. i R P
— C1.PId=C3.PId

T p1d,pName

— -

et

p— . (’ A3AId=C3.ATd
> e <] - C3 o AName="Boeing'
e T —A2.Ald=C2.AId T
i | I A3
O Mai UMaximumRange > 5000
MaximumRange = 5000 Cl | C2
Al A2
p: Al.Ald<>A2.Ald AND C1.PId=C2.PId
Alternative solution:
T p1d,pName
e D‘q e

Al A2

p: Al.Ald<>A2.Ald AND C1.PId=C2.PId

—
. - p

T
C3.PId
ch‘mrd ‘
— D]~
e -
- Mk.ﬁ — A3.AId=C3.AId
s p . ( ‘
>4 c3 o AName="'Boeing'
O g X A2 Ald=C2.ATd
— Al.AId=Cl.Aid = - =L o=
[ [ | A3
(s 7rs
MaximumRange = 5000 c1 MaximumRange = 5000 c2

P.PId=C1.PId H“"“H‘
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