Problem 3.   (15 points) Consider the following relation schemas, where primary keys are underlined. 

Employee(person_name, street, city)

Works(person_name, company_name, salary)

Company(company_name, city)

Manages(person_name, manager_name)

Give an expression in relational algebra, tuple relational calculus, and SQL to express each of the following queries:

A) Find the names of all employees who live in the same city and on the same street as do their managers.

Relational Algebra:

( (Employee_Manager(1->person_name, 2->street, 3->city, 4->manager_name), Employee        Manages))

( (Employee2(1->person_name2, 2->street2, 3->city2), Employee)

(person_name (Employee_Manager        Employee_Manager.manager_name=Employee2.person_name ^ Employee_Manager.street = Employee2.street ^ Employee_Manager.city = Employee2.city Employee2)
Relational Calculus:

{P | (E1(Employee (M(Manages (E2(Employee 

(E1.person_name = M.person_name ^ M.manager_name = E2.person_name ^ 

 E1.street = E2.street ^ E1.city = E2.city ^ P.person_name = E1.person_name)}

SQL:

SELECT E1.person_name

FROM    Employee E1, Employee E2, Manages M

WHERE E1.person_name = M.person_name AND 

                E2.person_name = M.manager_name AND

    
    E1.street = E2.street AND E1.city = E2.city

(15 points)  

B) Assume the companies may be located in several cities. Find all companies located in every city in which Small Bank Corporation is located.

Relational Algebra:
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Relational Calculus:

{P | (C ( Company (C.company_name = “Small Bank Corporation” => (C2 ( Company (P.company_name = C2.company_name ^ C2.city = C.city)}
SQL:

SELECT S.company_name

FROM    Company S

WHERE NOT EXIST ((SELECT city




   FROM     Company




   WHERE   company_name = “Small Bank Corporation”




   EXCEPT




   (SELECT city




   FROM     Company T




   WHERE   S.company_name = T.company_name)))
(15 points)
C) Find the names of all employees who earn more than every employee of Small Bank Corporation.
Relational Algebra:

( (Customer_Spent, (cust_name,amount Customers)

( (Works_Pairs (1->person_name1, 2->company_name1, 3->salary1, 4->person_name2, 5->company_name2, 6->salary2), Works ( Works)

(person_name Works - ((person_name ((company_name2=’SmallBankCorporation’^salary1<=salary2 Works_Pairs)
Relational Calculus:

{P | (W ( Works (P.person_name = W.person_name ^

 (W2 ( Works (W2.company_name = “Small Bank Corporation” => W2.salary <= W.salary))}
SQL:

Select W.person_name 

From Works W

Where W.person_name NOT IN (

           SELECT W2.person_name

           FROM Works W1,Works W2

           WHERE W1.salary <= W2.salary AND W2.company_name = ‘Small Bank Corporation’

 )
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