CS 325 Quiz 8, April 13, 2009
1. A relationship for professional athletes has attributes 


{Athlete,  City, State, Sport, Position, Number, Team Name, League, Mascot, Sponsor}
       (where City and State are for the Team) and functional dependencies:

        
Athlete → Team Name, Position
Team, City → Sponsor, Mascot
        
Sport, Team Name→ City, State 
            Team Name→ Mascot

Sponsor →Sport


League→Sport

Athlete → City, State
    a. Determine a key for this relation.   

{Athlete, League, Number}
    b. Find a canonical cover.

Athlete→ Team Name, Position, City, State

Team Name, City→Sponsor

Sport, Team Name →City, State

Team Name →Mascot

Sponsor→Sport

League→Sport

    c. Is the decomposition into 


   R1 = {State, Athlete}  and  


   R2 = { City, State, Sport, Position, Number, Team Name, League, Mascot, Sponsor } 

       a lossless join decomposition?  Why?

 No,  R1 ( R= State  
and neither the dependency  


State→ (State, Athlete) 

nor


 State→ (City, State, Sport, Position, Number, Team Name, League, Mascot, Sponsor ) holds.

2. a. Decompose the relation in problem 1 into a collection of 3NF relations. Is the result a

         lossless join?  Why?  Is it dependency preserving?  Why?

R1= { Athlete,  Team, Position, City, State

R2= { Team, City, Sponsor}


R3= {Sport, Team, City, State}


R4= {Team, Mascot}


R5= {Sponsor, Sport}

R6= {League, Sport}


None of these contains a candidate key, so add


R7= {Athlete, League, Number} 


3NF is always  a lossless join and dependency preserving.

     b. Is your answer to a. in BCNF?  If not, decompose the original relation into BCNF.  Is the 

         result lossless join?  Dependency preserving?

         Yes, it’s BCNF.
  Comment: most relations that are in 3NF are also in BCNF, see last one in examples from 3/30
3. a. Construct a believable set of functional dependencies for 


(Zoo Name, City, State, Animal Name, Animal Type, Trainer, Veterinarian)

    indicating your assumptions.

1. Zoo Name→City, State

 (there are not two zoos with the same name)
       2a. Trainer→Animal Type

(a trainer works with a single animal type)
2b. Animal Type→ Trainer

(each animal type is handled by only one trainer)
3. Trainer→ZooName


(the trainer works for only one zoo)
4a. ZooName →Veterinarian

(each zoo has only one veterinarion
4b. Veterinarian→ ZooName

(each verterinarian works for only one zoo
b. Determine a key for this relation.

Using the a choices:  Trainer, Animal Name is a key
Using the b choices:  Animal Type, Trainer, Animal Name is a key

c. If the functional dependencies are not a canonical cover, give  one.

ZooName→City, State, Veterinarian

Trainer→Animal Type, ZooName
