1. author (ssn, name)

distributor (name, state, addr)

book (isbn, title, author-ssn, dist-name, dist-state, pub-name, pub-addr)

2.i.a.
A -> B, A -> C, D -> A


AC -> B, AD -> B, ACD -> B


AB -> C, AD -> C, ABD -> C


BD -> A, CD -> A, BCD -> A


D -> B, CD -> B

D -> C, AD -> C, BD -> C

b. D

c. AD, BD, CD, ABD, ACD, BCD, ABCD

ii.a.
AB -> C, AC -> D, A -> B, A -> C, B -> C


ABD -> C


ABC -> D


AC -> B, AD -> B, ACD -> B


AD -> C


BD -> C


A -> D, AB -> D

b. A

c. AB, AC, AD, ABC, ABD, ACD, ABCD

3.
Yes, they are equivalent:

Going from (i) to (ii),

A -> BC entails A -> B and AB -> C.

D -> AE entails D -> AC (because A -> BC) and D -> E.


Going from (ii) to (i),



A -> B and AB -> C gives A -> C, so A -> BC.



D -> AC means D -> A and with D -> E, gives D -> AE.

4.i.a.
keys:  ABE,  ABCD


violations:
E -> C, AE -> C, BE -> C, DE -> C, ADE -> C, BDE -> C,




E -> D, AE -> D, BE -> D, CE -> D, ACE -> D, BCE -> D,




BCD -> E

b.
final:  (E,C,D) and (E,A,B). 

ii.a.
keys:  AC, BC, CD


violations:
A -> B, AD -> B, D -> A, BD -> A, D -> B

b.
final:  (A,B), (A,D), and (C,D)

iii.a.
keys:  AB, BD, AC, CD

violations:  none

iv.a.
keys:  ABC, BCD

violations:
AB -> E, CD -> E, A -> D, D -> A, AC -> E, BD -> E,

ABD -> E, ACD -> E, AB -> D, AC -> D, BD -> A, CD -> A,

BDE -> A, CDE -> A, ABE -> D, ACE -> D, DE -> A, AE -> D

b.
final:  (A,D), (A,C,E), and (A,B,C)

v.i.
CaptGames = Project<number,team> (Game Join<player=captain> Team)


NonCaptGames = Rename<game#,team-name> [Project<number,team> (Game) – CaptGames]


Answer = Project<player> (Game Join<number=game# and team=team-name> NonCaptGames)

ii. SELECT player

FROM Game, Player

WHERE player = name

AND (Game.team, player) IN



(SELECT name, captain



FROM Team)


AND (hometown, touchdowns) IN



(SELECT hometown, MAX(touchdowns)

FROM Player, Game

WHERE name = player


AND Player.team = Game.team

GROUPBY hometown)

iii. SELECT hometown

FROM Player, Game

WHERE Player.name = Game.player


AND Player.team = Game.team


AND number = 4


AND touchdowns =



(SELECT MAX(touchdowns)



FROM Game



WHERE number = 4)

iv. SELECT number, AVG(minutes)


SELECT AVG(minutes)

FROM Game



or
FROM Game

WHERE number <= 7



WHERE number <= 7

GROUPBY number

v. SELECT number, MAX(touchdowns)

FROM Game, MVP

WHERE  number = game-number


AND Game.team = MVP.team


AND Game.player = MVP.player

GROUPBY number

vi. SELECT P1.name, P2.name

FROM Player P1, Player P2, MVP M1, MVP M2

WHERE P1.hometown = P2.hometown


AND P1.team <> P2.team


AND P1.name = M1.player


AND P2.name = M2.player


AND M1.game-number = M2.game-number

vii. SELECT Player.name, hometown, minutes

FROM Player, Team, Game, MVP

WHERE AND Player.name = Team.captain

AND Team.captain = Game.player


AND Team.name = Game.team


AND Game.number = MVP.game-number


AND Game.name = MVP.player


AND Game.team = MVP.team

