Practice Relational Query Languages Question

1.

Consider the following relational database:
employee(e-name, street, city)
works(e-name, c-name, salary)
company(c-name, city)
manages(e-name, m-name)

For each of the following queries, give an expression in

i) the relational algebra,

il) the tuple relational calculus,

iii) the domain relational calculus.

For example, the following expressions would be used to find the names of all
employees who work for the First Bank Corporation:

i) M e-name(Gc—name = 'First Bank Corporation‘(WorkS))

i) {t|d s € works (t[fe-name] = s[e-name]
A s[c-name] = "First Bank Corporation™)}

iy {<p>| 3 ¢, s(<p, ¢, s> € works
A ¢ = "First Bank Corporation™)}

Find the names and cities of residence of all employees who work for the First Bank
Corporation.

i) I-Ie-name, city(employee > (Oc-name:'First Bank Corporation'(WorkS)))

i) {t| 4 r € employee 4 s € works (t[e-name] = r[e-name]
A t[city] = r[city] A r[e-name] = s[e-name]
A s[c-name] = "First Bank Corporation™)}



b)

i) {<p, ¢>| 3 co, sa, st ( <p, co, sa> € works
A <p, st, c> € employee
A co ="First Bank Corporation™)}

Find the names, street address, and cities of all employees who work for First Bank

Corporation and earn more than $10,000 per annum. Assume each person works for

at most one company.

i) M e-name, street, city (O(C-name = 'First Bank Corporation' A salary > 10000)
works >< employee)

i) {t|t € employee A (3 s € works (s[e-name] = t[e-name]
A s[c-name] = "First Bank Corporation”
A s[salary] > 10000))}

i) {<p, s, ¢>| <p, s, c> € employee
A 1 co, sa ( <p, co, sa> € works
A co ="First Bank Corporation™ A sa > 10000)}

Find the names of all employees in this database who live in the same city as the
company for which they work.

i) Mename (EMployee > works ><i company)

i) {t| d e € employee 3 w € works 3 ¢ € company
(t[e-name] = e[e-name]

A e[e-name] = w[e-name]
A W[c-name] = c[c-name] A e[city] = c[city]

i) {<p>| 3 st, ¢, co, sa (<p, st, c> € employee
A <p, co, sa> € works
A <CO0, C> € company)}



d)

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

i) Mename (EMployee > manages)
> (m-name=employee2.e-name A employee.street = employee2.street

A employee.city = employee2.city) (pemployeez(employee)))

i) {t| 3 | € employee 3 m € manages 4 r € employee
(I[e-name] = m[e-name] A m[m-name] = r[e-name]
A l[street] = r[street] A I[city] = r[city]
A t[e-name] = I[e-name])}

i) {<t>] 3 s, ¢, m (<t, s, c> € employee
A <t, m> € manages
A <m, s, c> € employee)}
Find the names of all employees in this database who do not work for the First Bank

Corporation. Assume that all people work for exactly one company.

) Me-name (Oc-name = ‘First Bank Corporation’ (works))

i) {t| 4 w € works (w[c-name] = 'First Bank Corporation'
A t[e-name] = w[e-name])}

i)  {<p>|d c,s(<p,c, s> & works
A ¢ # 'First Bank Corporation')}



f)

9)

Find the name of all employees who earn more than every employee of Small Bank
Corporation. Assume that all people work for at most one company.

i) I_Ie-name (WOFkS) - (nworks.e-name
(WO rks [><](works.salary =< works2.salary A works2.c-name = 'Small Bank Corporation’)
Pworks2(WOrks)))

i) {t| 3 w € works (t[e-name] = w[e-name] A V s € works
(s[c-name] = 'Small Bank Corporation’
= wlsalary] > s[salary]))}

iy {<p>| 3 ¢, s(<p, ¢, s> € works AV p2,c2,s2
(<p2, c2, s2> € works
A €2 = 'Small Bank Corporation' = s > s2))}

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

) Mename (COMpany ~

(|_| city(ac-name = 'Small Bank Corporation' (COmpany))))

i) {t| Vs € company(s[c-name] = 'Small Bank Corporation' =
1 r € company (t[c-name] = r[c-name]
A r[city] = s[city]))}

i) {<co>| V co2, ci2 (<co2, ci2> & company
A co2 = 'Small Bank Corporation' =
<02, ci2> € company)}

(From text, question 3.5)



2. LetR=(A,B)and S = (A, C), and let r(R) and s(S) be relations. The relational
algebra expression Ma(os=10 (1)) is equivalent to the following domain relational
calculus expression:

{<a>|db(<a,b>erAb=10)}

Give an expression in the domain relational calculus that is equivalent to each of the
following:

a) rpds
{<a,b,c>|<a,b>crAn<ac>ecs}
b) I_lr.A ((I’ > S) D>c=r2.A A 1.B>r2.B (Prz(f)))

{<a>|dc(<a,c>€5s) A dby,by(<a,bi>€rA<c b>er
A by>ho)}
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