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Reqgular Session Examination in Databases

Exercise 1 (5 Points):

Let the following relation represent the activity of agricultural cooperatives:

Agricultural_Cooperative (farm_id, farm_name, owner_id, owner_name, annual_income, field_id,
crop_type, field_area, worker_id, worker_name, phone_number)

Knowing that:

An agricultural cooperative contains several farms.
Each farm is characterized by a farm_id, farm_name, owner_id, owner_name, and annual_income. Each
farm belongs to only one owner.

Each farm contains several agricultural fields.
A field is identified by a field _id, a crop_type (wheat, corn, olives, etc.), and a field_area. Each field
belongs to only one farm.

Workers are assigned to agricultural fields.
Each worker works in only one field. A worker is characterized by a worker _id, a worker_name, and a
phone_number.

1. Draw for this system the Transitive Closure (1.5 Points).

2. What is the key of this relation? (0.5 Point)
3. This relation is not in 3NF. Therefore, derive the 3NF using the minimal cover (3 Points)
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Exercise 2 (15 Points): Let the following database schema represent the flight management system.

FLIGHT (flight_num, #aircraft_num, #pilot_num, departure_city, arrival_city, distance,
departure_datetime, arrival_datetime)
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AIRCRAFT (aircraft num, aircraft_type, cruising_distance)
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PILOT (pilot_num, pilot_last_name, pilot_first_name, salary)
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PART 1 : Relational Algebra (4 Points) (Bl 4) ADY) uad) ) ¢ 5ad)

1- The last name and the first name of the pilot of flight number AH652 (1 Point)
AHB52 i Ala )l 215 il 5 o

2- The full names of the pilots who operated flights on aircraft of type A330 (1.5 Points)
A330 g 55 (e 3_idall 1528 Cpalll cpp jlall Ol 5 sl

3- The aircraft numbers that have not operated any flight (1.5 Points)
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4- Draw the algebraic tree of the third query (1 Point)
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1- The list of all pilots having a salary lower than 200,000 DZD (1 Point)
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2- The list of all flights operated during the year 2025 (1Points)
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3- The names of the pilots who operated flights from Algiers’ to ‘Cairo’ (1.5 Points)
3oalall ) dacalall il el e @ s ) sald ol o 5Lkl e laud

4- The aircraft numbers that have operated more than 30 flights (1.5 Points)
A ;30 (e iSL sl @l ikl Gl

5- The pilot number who operated the highest number of flights (1.5 Points)
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6- Using a subquery, find all cities that were used as both departure and arrival cities (1.5 Points)
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7- The flight total distance covered by the pilot “Chokri Nadir” (2 Points)
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Good Luck



Database Examination Correction

Exercise 1 (05 Points)

- Transitive Closure (1.5 Points).
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- According to the transitive closure, we can observe that all properties functionally depend on the
worker_id property. Therefore, the key of this relation is worker_id (0.5 Point)

- Minimal cover (1 Point)

worker _id
worker_name  phone_number field_id
crop_type field_area farm_id

I

owner_id  farm_name annual_income

/

owner_name



According to the graph of the minimal cover, the 3NF schema of our relation is as follows:
Worker (worker _id, worker_name, phone_number, #field_id) (0.5 Point)

Field (field id, crop_type, field_area, #farm_id) (0.5 Point)

Farm (farm_id, farm_name, annual_income, #owner_id) (0.5 Point)

Owner (owner_id, owner_name) (0.5 Point)

Exercise 2 (15 Points)

PART | (05 Points) (Relational Algebra)

1- The last name and the first name of the pilot of flight number AH652 (1 Point)
I{pilot_last_name, pilot_first_name}(c {flight num='"AH652}(FLIGHT > PILOT))

2- The full names of the pilots who operated flights on aircraft of type A330 (1.5 Points)
[1gpilot_last_name, pilot_first_name}(c{ aircraft_type ='A3307}(FLIGHT » AIRCRAFT x PILOT)

3- The aircraft numbers that have not operated any flight (1.5 Points)
Igaircraft_num}(AIRCRAFT) — Il{aircraft_num}(FLIGHT)

4- algebraic tree of the third query (1 Point)

Result

/ aircraft_num / aircraft_num \

AIRCRAFT FLIGHT

PART 11 (15 Points) (SQL)

1- The list of all pilots having a salary lower than 200,000 DZD (1 Point)
SELECT *
FROM PILOT
WHERE salary < 200000;

2- The list of all flights operated during the year 2025 (1Points)



SELECT *
FROM FLIGHT
WHERE Year(departure_datetime) = 2025;

The names of the pilots who operated flights from ‘Algiers’ to ‘Cairo’ (1.5 Points)

SELECT DISTINCT PILOT.pilot_last_name, PILOT.pilot_first_name

FROM PILOT INNER JOIN FLIGHT ON PILOT.pilot_num = FLIGHT.pilot_num
WHERE FLIGHT.departure_city = 'Algiers'

AND FLIGHT.arrival_city ="'Cairo’;

The aircraft numbers that have operated more than 30 flights (1.5 Points)

SELECT aircraft_num, Count(*) AS Nbr_of_flights
FROM FLIGHT

GROUP BY aircraft_num

HAVING Count(*) > 30;

The pilot number who operated the highest number of flights (1.5 Points)

SELECT TOP 1 pilot_num, Count(*) AS Nbr_of flights
FROM FLIGHT

GROUP BY pilot_num

ORDER BY Count(*) DESC;

Using a subquery, find all cities that were used as both departure and arrival cities (1.5 Points)

SELECT DISTINCT departure_city

FROM FLIGHT

WHERE departure_city IN

( SELECT DISTINCT arrival_city
FROM FLIGHT );

The flight total distance covered by the pilot “Chokri Nadir” (2 Points)

SELECT Sum(FLIGHT .distance) AS total_distance
FROM FLIGHT

INNER JOIN PILOT

ON FLIGHT.pilot_num = PILOT.pilot_num
WHERE PILOT.pilot_last_name = 'Chokri’

AND PILOT.pilot_first_ name = 'Nadir",



