2. Relational Algebra

For queries Q1 - Q6, give the corresponding relational algebra

expression

Q1

Rl = Person l><]Person.PersonID:Passenger.PersonID Passenger

Ry=o0 Age>20 (R1)
A Age<30
A (DietaryPref:’Vegan’
V DietaryPref :’Vegetarian’)

Result = TPersonID, Name, Age (R 2)

Q2

“YModel,count(*)—NumAirplanes (Airplane)

R1 = Airplane D<pilineAlias — Alias Airline

Ry = 0 Name='Air Canada’ (Rl)
V Name="Etihad Airways’
V Name="United Airlines’

Result = v Name,Model, (R2)

count(x)—NumAirplanes



Q3

Q4

Ry = Ticket > FiightNo — FlightNo ~ ScheduledFlight
A FlightDepDate = DepDate

Ry = Ry ™ pjrlineAlias = Alias Alrline

R3 — R2NTicket.TicketNo = Baggage.TicketNoBaggage
R4 = 0Name="Air Canada’(R3)

R5 = TTicketNo, TotalWeight (F4)

Result =

“YTicketNo, avg(TotalWeight)— AverageBaggageWeight (R5 )

R, = Ticket > FlightNo = FlightNo ~ ©cheduledFlight
A FlightDepDate = DepDate

R2 — Baggage >ATicketNo = TicketNo Rl

R3 — 0 BagType="Oversized’ (R2)
A Fragile=False
A TotalWeight>90
A DepDate>"2023-12-10’
A DepDate<’2024-01-03’

Result = Tl TicketNo, TotalWeight (R3)



Ry =0 srcAirport="YYZ’ (ROUte)
A dstAirport="MCQO’

R2 — Rl D<]Route.RouteID:ScheduledFlight.RouteID Schedulethght

R3 = RoD>< ScheduledFlight.FlightNo—Ticket .FlightNo ~ Licket
A ScheduledFlight.DepDate=Ticket.FlightDepDate

R4 = Rj3 ><Ticket.TicketNo—=Book.TicketNo B0OOk

MinPrice = g@, min_price<—MIN(Price) (HPrice (R4)>

Result =

1—ITicketNo, DepDate— DepartureDate, (0' Price:min_price(R4 X MinPrice))
Price—minPrice, Website

Q5
d.
Ry = IRouteI, AirlineAlias (US€)
Ry = gRouteID,NumAirlines<—COUNT(AirlineAlias) (Rl)
Result = IRouteID (O NumAirlines>3(F2))
b.

R; = Route XNRoute RoutelD = Use.RouteID US€

R2 = 0 AirlineAlias 1S NULL (R1)

Result =

srcAirport—SourceAirport, (RQ )

RoutelD, .4 Airport— DestinationAirport

Q6



Staff =
IIpersontn (Pilot) U
1_IPersonID (CabinCreW) U
IIpersontn (GroundStaff)

StaffPassengers =
IIpersonin (Passenger) N Staff

Result =
g(Z), NumStaffPassengers<—COUNT(PersonID) (Staf fPassengers)

CabinCrewWithAirline =
HPersonID, AirlineAlias (CabinCrew)

PilotsWithPlanes =

HPersonID, AirlineAlias (
Pilot D><IPilot.PersonID=Flies.PilotID Flies
P><Flies.AirplaneSNo=Airplane.SerialNo Airplane

)

AllStaffWithAirline =
CabinCrewWithAirline U PilotsWithPlanes

StaffPassengers =
AllStaffWithAirline b<ipersontd Hpersonin (Passenger)

Result =
gAirlineAlias, StaffPassengerCount«-COUNT (PersonID) (Staf fPaSSGngI’S)



