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Relational Algebra and Relational Calculus

Consider the following schema on figure 77:

Suppliers(sid:integer, sname:string, address:string)
Parts(pid:integer, pname:string, color:string)
Catalog(sid:integer, pid:integer, cost:real)

Table 1: Schema for the supply chain database.

The key fields are underlined, and the domain of each field is listed after the field name. The Catalog relation
lists the prices charged for parts by Suppliers. Write the following queries in relational algebra:

1.

Find the names of suppliers who supply some red part.

Tname (Tsid((TpidTcolor="rea Parts) > Catalog) < Suppliers)

{R|35 € Suppliers A R.name = S.name A (3C € Catalog A (3P € Parts(P.color =" red" N P.pid =
C.pid A S.sid = C.sid)))}

Find the sids of suppliers who supply some red or green part.

Tsid(Tpid(Ccolor="red’ veolor='green’ Parts) px Catalog)

{R|3C € Catalog A R.sid = C.sid A\ (3P € Parts((P.color =" red V P.color =" green’) A P.pid = C.pid))}

Find the sids of suppliers who supply some red part or are at 221 Packer Street.

p(R1, 7Tsid((ﬂ-pidacolor:’red’Pa'rtS) > Catalog))

,0(32, TsidO address='221PackerStreet’ Suppliers)
R1UR;y

{R|3S € Suppliers A R.sid = S.sid A (3C € Catalog N (3P € Parts(P.pid = C.pid A S.sid = C.sid A
(P.color =" red’ V S.address =' 221 Parker St."))))}
Find the sids of suppliers who supply some red part and some green part.

p(Rl » Tsid ( (ﬂ-pidacolor:’red’ PG/I"tS) > Catalog))
p(RQ s TTsid ( (ﬂ-pidacolor:’green’ PCL’/‘tS) > Catalog) )
RiNRy

{R|3C; € Catalog A R.sid = Cy.sid A 3Cy € Catalog(Cy.sid = Cq.sid N Cy.pid # Cy.pid A (3P, €
Parts(Py.pid = Cl.pid A Py.color =' red’)) A (3Py € Parts(Py.pid = C2.pid A Pa.color =' green’)))}
Find the sids of suppliers who supply every part.

(Tsid,piaCatalog) [ (mpigParts)

{R|VP € Parts = 3C € Catalog(C.sid = R.sid A\ P.pid = C.pid)}

Find the sids of suppliers who supply every red part.

(Tsia,piaCatalog) /(TpiaTcolor='rea Parts)

{R|VP € Parts(P.color =" red') = 3C € Catalog(C.sid = R.sid A\ P.pid = C.pid)}

Find the sids of suppliers who supply every red or green part.

(Wsid,pidcatalog)/('ﬂ—pidacolor:’red’\/colo’r:’green’ PCLTtS)

{R|VP € Parts(P.color =" red \V P.color =' greeﬁz') = 3C € Catalog(C.sid = R.sid N\ P.pid = C.pid)}



10.

11.

Find the sids of suppliers who supply every red part or supply every green part.

P(Rl, ((Wsid,pidcatal()g)/(ﬂ'pido'colorz’red’Parts)))

p(R2, ((7sia,piaCatalog) | (Tpid0color—'green' Parts)))

Rl \ R2 (’R—Sid,pidcatalog)/(Wpido—color:’red/\/color:’green’Pa'r'ts)

{R|(VP € Parts(P.color =" red') = 3C € Catalog(C.sid = R.sid\P.pid = C.pid))V (VP € Parts(P.color =
green’) = 3C € Catalog(C.sid = R.sid A P.pid = C.pid))}

Find pairs of sids such that the supplier with the first sid charges more for some part than the supplier
with the second sid.

p(Ry, Catalog)

p(Ra, Catalog)

TRy .sid, Ra.sid0 Ry .pid—Ra .pidA R, .sid# Ra.sidA Ry .cost> Ro.cost (181 X R2)

{R|3C; € Catalog(R.sidy = Ci.sid A ICy € Catalog(R.sidy = Cs.sid A Cy.sid # Cay.sid A Cy.pid =
Cy.pid A Cy.cost > Cy.cost))}

Find the pids of parts supplied by at least two different suppliers.

p(R1, Catalog)

p(Rz, Catalog)

TRy .pid0 Ry .pid=Rs.pidARy .sid#Rs.sid (1 X R2)

{R|3C4 € Catalog(R.pid = Cy.pid A 3Cy € Catalog(C1.sid # Co.sid A C1.pid = Cy.pid))}
Find the pids of the most expensive parts, supplied by suppliers named ACME.

P(Rla TsidOname='ACME’ SuppliGTS)

p(Rz, Ry > Catalog)

p(Rs, R2)

p(R4(SZd7pZda COSt)a 0R3.cost<R2.cost(R3 X R2))

7Tpid(Fb - 7Tsid,pid,costR4)

{R|3C; € Catalog(R.pid = Cy.pid A IS € Suppliers(S.name =" ACME' A C).sid = S.sid ANVCy €
Catalog(Cy.pid # Cy.pid A Cy.sid = Cy.sid A\ Cy.cost # Cy.cost) = C.cost > Cq.cost))}



