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CHAPTER 4

Find the names of suppliers who supply some red part.

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

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

Find the sids of suppliers who supply every part.

Find the sids of suppliers who supply every red part.

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

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

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

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

Find the pids of the most expensive parts supplied by suppliers named Yosemite
Sham.

Find the pids of parts supplied by every supplier at less than $200. (If any supplier
either does not supply the part or charges more than $200 for it, the part is not
selected.)

Answer 4.3 In the answers below RA refers to Relational Algebra, TRC refers to
Tuple Relational Calculus and DRC refers to Domain Relational Calculus.

= RA
Tsname (Tsid (TpidOcolor='rea Parts) > Catalog) b Suppliers)

s TRC
{T | 3T1 € Suppliers(3X € Parts(X.color =' red' N3IY € Catalog
(Yopid = X.pid N Y.sid = T'1.sid)) A T.sname = T1.sname)}

= DRC

{{Y) | (X,Y, Z) € Suppliers A3IP,Q, R({(P,Q, R) € Parts
AR ="red N3I,J,K({I,J,K) € CatalogN J =P NI = X))}

= SQL
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SELECT S.sname
FROM  Suppliers S, Parts P, Catalog C
WHERE P.color="red’ AND C.pid=P.pid AND C.sid=S.sid

2. m RA
7r.sicl(ﬂ—picl(0—00107’2’7’ed’\/color:’green’ Parts) > Catalog)

s  TRC

{T | 3T'1 € Catalog(3X € Parts((X.color = ‘red Vv X.color = ‘green')
AX.pid = T1.pid) NT.sid = T1.sid)}

s DRC

{{(X) | (X.,Y, Z) € Catalog ANJA, B,C({A,B,C) € Parts
ANC ="red v C ="green)) NA=Y)}

= SQL

SELECT C.sid

FROM  Catalog C, Parts P

WHERE (P.color = ‘red’ OR P.color = ‘green’)
AND P.pid = C.pid

3. m RA
p(Rl, 71-sid((71'pido'color:’red’ PaTtS) > C'atalog))
p(R2> TsidOaddress='221PackerStreet’ SupplieTS)
R1U R2
s TRC

{T | 311 € Catalog(3X € Parts(X.color = ‘red N X.pid = T1.pid)
AT .sid = T'1.sid)
V3T2 € Suppliers(T2.address =' 221PackerStreet’ A T.sid = T2.sid)}

s DRC

{(X) | (X,Y, Z) € Catalog AN 3A, B,C((A, B,C) € Parts
ANC ="red NA=Y)
VIP,Q({X, P,Q) € Suppliers A Q =' 221PackerStreet')}

= SQL
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SELECT S.sid
FROM  Suppliers S
WHERE S.address = ‘221 Packer street’
OR S.sid IN ( SELECT C.sid
FROM  Parts P, Catalog C
WHERE P.color="red’ AND P.pid = C.pid )

p(R]-7 Wsid((wpido—colOTZ’red’ Parts) > Catalog))
P(R2, T5ia((TpiaCecotor=green’ Parts) > Catalog))
R1N R2

m  TRC

{T | 311 € Catalog(3X € Parts(X.color = ‘red A X.pid = T1.pid)
AIT2 € Catalog(AY € Parts(Y.color =" green' A Y.pid = T2.pid)
NT'2.sid = T1.sid) AN T.sid = T1.sid)}

s DRC

{(X) | (X,Y, Z) € Catalog AN A, B,C((A, B,C) € Parts
ANC ="red NA=Y)

AP, Q, R({P,Q,R) € Catalog AN IE, F,G({E,F,G) € Parts
NG =" green’ N\NE=Q)ANP =X)}

= SQL

SELECT C.sid
FROM  Parts P, Catalog C
WHERE P.color = ‘red’ AND P.pid = C.pid
AND EXISTS ( SELECT P2.pid
FROM  Parts P2, Catalog C2
WHERE P2.color = ‘green’ AND C2.sid = C.sid
AND P2.pid = C2.pid )

(7sid,piaCatalog) [ (mpiaParts)
s  TRC

{T| 311 € Catalog(VX € Parts(3T2 € Catalog
(T2.pid = X.pid NT2.sid = T'1.sid)) A T.sid = T'1.sid) }
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DRC
{{X) | (X,Y, Z) € Catalog ANV(A, B,C) € Parts
(IHP,Q,R) € Catalog(Q = ANP =X))}
SQL

SELECT C.sid
FROM  Catalog C
WHERE NOT EXISTS (SELECT P.pid
FROM  Parts P
WHERE NOT EXISTS (SELECT Cl.sid
FROM  Catalog C1
WHERE Cl.sid = C.sid
AND Cl.pid = P.pid))

RA
(ﬂ—sid,pidcatalog)/(ﬂ—pido—colOTZ’Ted’ Parts)
TRC
{T | 3T1 € Catalog(VX € Parts(X.color # ‘red
VvaT2 € Catalog(T2.pid = X.pid A T2.sid = T'1.sid))
NT.sid = T'l.sid)}
DRC
{{(X) | (X,Y, Z) € Catalog ANV(A, B,C) € Parts
(C # ‘red' vV I(P,Q, R) € Catalog(Q = ANP = X))}
SQL

SELECT C.sid
FROM  Catalog C
WHERE NOT EXISTS (SELECT P.pid
FROM  Parts P
WHERE P.color = ‘red’
AND (NOT EXISTS (SELECT Cl.sid
FROM  Catalog C1
WHERE Cl.sid = C.sid AND
Cl.pid = P.pid)))

RA

(Wsid7pidcatalog)/(Wpido—color=’red’Vcolor:’green’ PG/I“tS)
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TRC
{T | 3T'1 € Catalog(VX € Parts((X.color # ‘red'
AX.color # ‘green') vV 3T2 € Catalog
(T2.pid = X.pid AN T2.sid = T'1.sid)) A T.sid = T'1.sid)}
DRC
{{(X) | (X,Y,Z) € Catalog ANV(A, B,C) € Parts
((C # ‘red NC # ‘green') v I(P,Q, R) € Catalog
(Q=ANP=X)
SQL

SELECT C.sid
FROM  Catalog C
WHERE NOT EXISTS (SELECT P.pid
FROM Parts P
WHERE (P.color = ‘red’ OR P.color = ‘green’)
AND (NOT EXISTS (SELECT Cl.sid
FROM  Catalog C1
WHERE Cl.sid = C.sid AND
Cl.pid = P.pid)))

RA

p(R]., ((wsidde’atalog)/(wpidocolo,:/red/ Parts)))
p(R2> ((ﬂ-sid,pidcatalOg)/(ﬂ-pida'color:’green’ Pa"'ts)))
R1U R2

TRC

{T' | 3T'1 € Catalog((VX € Parts

(X.color # ‘red' v 3Y € Catalog(Y.pid = X.pid A Y.sid = T1.sid))
WZ € Parts(Z.color # ‘green’ vV AP € Catalog

(P.pid = Z.pid A\ P.sid = T'.sid))) N T.sid = T'.sid)}

DRC

{{(X) | (X,Y, Z) € Catalog A (V(A, B,C) € Parts

(C # ‘red VP, Q,R) € Catalog() = AN P = X))
VW(U,V,W) € Parts(W # ‘green’ vV (M, N, L) € Catalog
(N =U A M = X))
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= SQL

SELECT C.sid
FROM  Catalog C
WHERE (NOT EXISTS (SELECT P.pid
FROM  Parts P
WHERE P.color = ‘red’” AND
(NOT EXISTS (SELECT Cl.sid
FROM  Catalog C1
WHERE Cl.sid = C.sid AND
Cl.pid = P.pid))))
OR ( NOT EXISTS (SELECT P1.pid
FROM  Parts P1
WHERE P1l.color = ‘green’ AND
(NOT EXISTS (SELECT C2.sid
FROM  Catalog C2
WHERE (2.sid = C.sid AND
C2.pid = P1.pid))))

9. m RA
p(R1, Catalog)
p(R2, Catalog)
TR1.sid, R2.5id (O R1.pid=R2.pidAR1.sid#£R2.sidAR1.cost> R2.cost (R1 X R2))
s  TRC
{T'" | 3T1 € Catalog(3T2 € Catalog
(T2.pid = T1.pid N T2.sid # T'1.sid
AT2.cost < T1.cost AT.sid2 = T2.sid)
AT.sidl = T'l.sid)}
s DRC
{{X,P) | (X,Y,Z) € Catalog AN 3IP,Q, R
(P, Q,R) € CatalogNQ =Y NP #XANR< Z)}
= SQL

SELECT Cl.sid, C2.sid

FROM Catalog C1, Catalog C2

WHERE Cl.pid = C2.pid AND Cl.sid # C2.sid
AND Cl.cost > C2.cost
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RA
p(R1, Catalog)
p(R2, Catalog)
T R1.pid0 R1.pid=R2.pidAR1.sid£R2.sid (R1 X R2)
TRC
{T' | 3T'1 € Catalog(3T2 € Catalog
(T2.pid = T1.pid N T2.sid # T1.sid)
AT.pid = T1.pid)}
DRC
{X) | (X,Y,Z) € Catalog N3A,B,C
((A,B,C) € CatalogANB=Y NA # X)}
SQL

SELECT C.pid
FROM  Catalog C
WHERE EXISTS (SELECT Cl.sid
FROM Catalog C1
WHERE Cl.pid = C.pid AND Cl.sid # C.sid )

RA
P(Rl, TsidO sname="'Y osemiteSham’ Supplie"'s)
p(R2, R1 < Catalog)
p(R3, R2)
p(RA(1 — sid,2 — pid, 3 — cost), OR3.cost<R2.cost (R3 X R2))
Tpid (R2 - 71'sid,pid,Cost-RéL)
TRC
{T'| 3T'1 € Catalog(3X € Suppliers
(X.sname =" YosemiteSham' A X.sid = T1.sid) A —(3S € Suppliers
(S.sname =' YosemiteSham' A 3Z € Catalog
(Z.sid = S.sid \ Z.cost > T1.cost))) AN T.pid = T'1.pid)
DRC

{{Y) | (X,Y, Z) € Catalog A A, B, C

((A, B,C) € Suppliers A C =' YosemiteSham' A A = X)
A=(3P,Q, R({P,Q, R) € Suppliers A R =' YosemiteSham'
AL J, K({I,J,K) € Catalog(I =P ANK > 7))))}
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= SQL

SELECT C.pid
FROM  Catalog C, Suppliers S
WHERE S.sname = ‘Yosemite Sham’ AND C.sid = S.sid
AND C.cost > ALL (Select C2.cost
FROM Catalog C2, Suppliers S2
WHERE S2.sname = ‘Yosemite Sham’
AND C2.sid = S2.sid)

Exercise 4.4 Consider the Supplier-Parts-Catalog schema from the previous ques-
tion. State what the following queries compute:

1. Tsname (Wsid(o—colOTZ’red’Parts) > (Ucost<IOOCatalog) > Supplzers)
2. Tsname (ﬂ-sid((UCOlOT:”I’ed’Pa’,rtS) > (Ucost<IOOCatalog) > Supplzers))

3. (Tsname ((Ocotor=rreqr Parts) < (0cost<100Catalog) < Suppliers)) N

(ﬂ'sname((acolor: green’ Parts) > (Ucost<1000atalOg) > Supplz'ers))

4. (7sia((Ocotor=rear Parts) < (0cost<100Catalog) <t Suppliers)) N

(msia ((Tcotor="green' Parts) p< (0cost<100Catalog) > Suppliers))

5. 71'sname((71'.sz'd,snmne((O'color:’red’-Pa"'ts) > (Ucost<1000atalog) > SupplieTS)) N
(ﬂ'sid7sname((acolor: green’PartS) > (Ucost<1000atalog) > SupplieTS)))

Answer 4.4 The statements can be interpreted as:

1. Find the Supplier names of the suppliers who supply a red part that costs less
than 100 dollars.

2. This Relational Algebra statement does not return anything because of the se-
quence of projection operators. Once the sid is projected, it is the only field in
the set. Therefore, projecting on sname will nt return anything.

3. Find the Supplier names of the suppliers who supply a red part that costs less
than 100 dollars and a green part that costs less than 100 dollars.

4. Find the Supplier ids of the suppliers who supply a red part that costs less than
100 dollars and a green part that costs less than 100 dollars.

5. Find the Supplier names of the suppliers who supply a red part that costs less
than 100 dollars and a green part that costs less than 100 dollars.



