CS 325 Quiz 7, April 6, 2009
1. A relationship for magazine subscribers has attributes 


(Name, Street, City, State, Zip, Region, Magazine, ExpDate, Price)

    and functional dependencies:

        
Name -> Street, City, Zip, State

        
Zip    -> State

        
Name, Magazine -> ExpDate

        
Magazine  -> Price

            Region -> State

    a. Determine a key for this relation.  Name Magazine Region
    b. Find a canonical cover.


Name -> Street, City, Zip  (remove extraneous State)

        
Zip    -> State

        
Name, Magazine -> ExpDate

        
Magazine  -> Price

           Region -> State
    c. Is the decomposition into 


   R1 = {State, Zip}  and  


   R2 = {State, Name, Street, City, Region, Magazine, ExpDate, Price} 

       a lossless join decomposition?  Why?

       No, R1 ( R2 = State and there is no fd State ->R1 orSstate -> R2
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?

          (Name, Street, City, Zip)

          (Zip, State)

          (Name, Magazine, ExpDate)

          (Magazine, Price)

          (Region, State)

          (Name, Magazine, Region)

           Yes, yes because 3NF is always lossless 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 is. Had you decomposed anyway, you could have gotten:

R1 =(Name, State, Region, Magazine, ExpDate, Price)

R2 = (Name, Street, City, Zip)

Replace R1 by    R3 = (Name, State, Region, Magazine, Price)

                           R4 = (Name, Magazine, ExpDate)

Replace R3 by    R5 =  (Name, State, Region, Magazine)

                           R6 = (Magazine, Price)

Replace R5 by   R7 = (Name, Region, Magazine)

                           R8 = (Region, State)

It is lossless join because all BCNF are lossless join

It does not preserve the dependency Zip -> State

Decomposition is R2, R4 , R6, R7, R8: 

(Name, Street, City, Zip), (Name, Magazine, ExpDate) (Magazine, Price) (Name, Region, Magazine) (Region, State)

