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Exercise 4.3 

ρ (C,Catalog)
ρ (P, Parts)

ρ (S, Suppliers)



Exercise 4.3.1

• Suppliers(sid: integer, sname: string, address: 
string)

• Parts(pid: integer, pname: string, color: string)
• Catalog(sid: integer, pid: integer, cost:real)
• Find the names of suppliers who supply some red

part.
π
sname

(π
sid
(π
pid
(σ
color=red

(P )) ⋊⋉ C) ⋊⋉ S)



Exercise 4.3.2

• Suppliers(sid: integer, sname: string, address: 
string)

• Parts(pid: integer, pname: string, color: string)
• Catalog(sid: integer, pid: integer, cost:real)
• Find the sids of suppliers who supply some red or 

green part.

π
sid
(π
pid
(σ
color=red∨color=green

(P )) ⋊⋉ C)



Exercise 4.3.3

• Suppliers(sid: integer, sname: string, address: 
string)

• Parts(pid: integer, pname: string, color: string)
• Catalog(sid: integer, pid: integer, cost:real)
• Find the sids of suppliers who supply some red 

part or are at 221 Packer Street.

ρ
�
R2, π

sid

�
σ
address=221 Packer St.

S
��

R1 ∪R2

ρ (R1, π
sid
(π
pid
(σ
color=red

(P )) ⋊⋉ C))



Exercise 4.3.4

• Suppliers(sid: integer, sname: string, address: 
string)

• Parts(pid: integer, pname: string, color: string)
• Catalog(sid: integer, pid: integer, cost:real)
• Find the sids of suppliers who supply some red 

part and some green part.

R1 ∩R2

ρ (R2, π
sid
(π
pid
(σ
color=green

(P )) ⋊⋉ C)

ρ (R1, π
sid
(π
pid
(σ
color=red

(P )) ⋊⋉ C))



Exercise 4.3.5

• Suppliers(sid: integer, sname: string, address: 
string)

• Parts(pid: integer, pname: string, color: string)
• Catalog(sid: integer, pid: integer, cost:real)
• Find the sids of suppliers who supply every part.

π
sid,pid

(C) /π
pid
(P )



Exercise 4.3.6

• Suppliers(sid: integer, sname: string, address: 
string)

• Parts(pid: integer, pname: string, color: string)
• Catalog(sid: integer, pid: integer, cost:real)
• Find the sids of suppliers who supply every red 

part.

π
sid,pid

(C) /π
pid
(σ
color=red

(P ))



Exercise 4.3.7

• Suppliers(sid: integer, sname: string, address: 
string)

• Parts(pid: integer, pname: string, color: string)
• Catalog(sid: integer, pid: integer, cost:real)
• Find the sids of suppliers who supply every red or 

green part.
π
sid,pid

(C) /π
pid
(σ
color=red∨color=green

(P ))



Exercise 4.3.8

• Suppliers(sid: integer, sname: string, address: 
string)

• Parts(pid: integer, pname: string, color: string)
• Catalog(sid: integer, pid: integer, cost:real)
• Find the sids of suppliers who supply every red 

part or supply every green part.
ρ (R1, π

sid,pid
(C) /π

pid
(σ
color=red

(P )))

ρ (R2, π
sid,pid

(C) /π
pid
(σ
color=green

(P )))

R2 ∪R1



Exercise 4.3.9

• Suppliers(sid: integer, sname: string, address: 
string)

• Parts(pid: integer, pname: string, color: string)
• Catalog(sid: integer, pid: integer, cost:real)
• Find pairs of sids such that the supplier with the 

first sid charges more for some part than the 
supplier with the second sid.

ρ (R1, C) ρ (R2, C)

ρ (R3, σ
R1.pid=R2.pid∧R1.sid �=R2.sid∧R1.cost>R2.cost

(R1× R2))

π
R1.sid,R2.sid

(R3)



Exercise 4.3.10

• Suppliers(sid: integer, sname: string, address: 
string)

• Parts(pid: integer, pname: string, color: string)
• Catalog(sid: integer, pid: integer, cost:real)
• Find the pids of parts supplied by at least two 

different suppliers.
ρ (R1, C) ρ (R2, C)

ρ (R3, σ
R1.pid=R2.pid∧R1.sid �=R2.sid

(R1×R2))

π
R1.pid

(R3)



Exercise 4.3.11

• Suppliers(sid: integer, sname: string, address: 
string)

• Parts(pid: integer, pname: string, color: string)
• Catalog(sid: integer, pid: integer, cost:real)
• Find the pids of the most expensive parts 

supplied by suppliers named Yosemite Sham.



Exercise 4.3.11
ρ (R1, π

sid
(σ
name=Y osemiteSham

S ))

ρ (R2, R1 ⋊⋉ C) ρ (R3, R2)

ρ (R4, σ
R3.cost<R2.cost

(R3×R2))

ρ (R4(1 �→ sid, 2 �→ pid, 3 �→ cost), R4)

π
pid
(R2− π

sid,pid,cost
(R4))


